SECTIONS

ESTIMATES OF EXPOSURE PARAMETERS OF THE GENERAL POPULATION

5.1 Sample Unit Weight

In ader to generate representative sample estimators of the generd popdation, ead
participant was assgned aweight that takes into acourt the dance of seledion d the person
in the sample, and the refusal rate for ead group d people in the sample. Thisweight can be
interpreted as the number of persons in the popuation that the sample person is
“representing”.  Sample estimators which are omputed using these weights are “unbiased”
(seefoatnate) estimators of the crrespondng popuationtotas of interest.

The sampling weight for ead sample person with usable data is a prodwt of four
comporents. SW = (tdlephore sample weight fador) x (househdd weight fador) x (non
resporse aljustment fador) x (cdibration adjustment fador*). The telephore sample weight
is the inverse of the probability of sdledion d the househdd's telephore number from the
randam digit diaing telephore sample frame. The telephore sample weight fador is equal to
23,3500r al sample units (i.e., ead howsehadd represents 23,350 ther telephore househdds
whaose telephore numbers were nat drawn). The househdd weight fador is the number of
persons in the househdd (i.e, thisfador equals 1, 2, 3, . . .). Therandamly sampled person
in ead howsehdd “represents’ with this weighting adjustment the other househdd members
not seleded into the househdd sample.

The nonresporse aljustment fador consists of two comporents. a nonresporse aljustment
for househdds in the sample which were nat reauited into the survey, and a nonresporse
adjustment for persons who were sent monitors, but did nd return them or returned unisable
data Eadh o the two nonresporse aljustments are equa to the redprocd of the resporse
rate for the resporse subgroupin which the sample person kelongs.

Thelist of sample unit weightsis siown in Appendix B, Table B-4. An estimator of the
general popuation, for instancethe aithmetic mean value, Byean, Of the 24-hou averages
of all the people of the U.S., is cdculated using the weights, w; (i=1, 1013, asfollows:

1012

Z VVI b|,24—hour
ven = T (5.9
>w
1=1
where b 24.-nour 1S the 24-hour average field measured for the personi.

B

* Footnote: The cdibration adjustment fador is st so that the final weight SW aaossthe sample units
aggregates to Current Population Survey national population totals by age, sex, household size, and
geographic locaion. These aljustments reduce the sampling variance for estimators which are crrelated in
the population to these socio-demographic variables.
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5.2 Estimate of the Distribution of the 24-Hour Average Magnetic Field

The distribution d the 24-Hour Average Magnetic Field for the U.S. popuation from
which the surveyed sample was extraded is described by the datain Tables5.1and 5.2,
and by the arve of Figure 5.1. Figure 5.2 is the same & Figure 5.1, bu with an
expanded scde of the percentage of persons, in order to show in detail s the high field
portion d the distribution curve. Of the 1012 rticipants, 986 fad valid datafor an entire
24 hou (1440 minute) period. The other 26 participants had data valid for periods less
than the full 24 hous, 21 d them had more than half a day of data and 9 ked more than
three quarters of a day of data. In these caes, the aserage for the recrding period was
cdculated and taken as the best estimate of the 24 hou average.

Table 5.1 Estimated Per centage of People with 24-Hour Average Magnetic
Field above Given Values

Percentage of Popuationwith Field
24-Hour Average Equal to or Excealing Given Vaue
0.0mG 100%
0.5mG 76.3%
1.0mG 43.6%
2.0mG 14.3%
3.0mG 6.3%
4.0mG 3.3%%
5.0mG 2.42%
10.0mG 0.43%
15.0mG 0.1%

Table 5.2 Personal Exposure Survey - Descriptive Statistics of the Distribution of
24-Hour Average Magnetic Fields

Parameter of the Distribution
of 24-Hour Average Fields Result  |Parameter Result
[M ean 1.25mG [Minimum 0.07mG
Standard Deviation 1.51mG [1¥ Percentile 0.18mG
Geometric Mean 0.89mG [5" Percentile 0.27mG
Geometric Standard Deviation 2.18 |10 Percentile 0.35mG
[M edian 0.87mG [25" Percentile 0.51mG
50" Percentile (Median) | 0.87mG
75" Percentile 1.41mG
90" Percentile 2.38mG
95" Percentile 3.39mG
99" Percentile 6.09mG
[Maximum 25.7mG
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Tables 5-1 and 52 and Figures 5-1 and 52 show the most important results of this
projed. The statisticad acarracy of these data, caused by the fad that measurements were
made with a limited number of samples, is discussed in the next sub-sedion (5.3). There
are alditional reasons why the results must be interpreted very cautiously. First, the
survey did na cover nontelephore househalds (abou 6 percent in the U.S.). Second, the
survey did na address military personnel, nusing homes, haspitalized people, people in
prisons, and any other institutionalized people. Finally, the participation rate was very
low (only 28.4%), which means that the potential for non-resporse biasis sgnificant.

The distribution o the logarithms of the average field values is plotted in a normal scde
in Figure 5-3. The log-normal distribution that best describes the 24-hour average fields
has a geometric mean of 0.89 mG and a geometric standard deviation o 2.18.However,
the largest average fields (greaer than 3 mG) are better approximated by a log-normal
distribution with a geometric mean of 0.5mG and a geometric standard deviation d 3.1.

Distribution of Average 24-Hour Magnetic Field
Comparison with Log-Normal Distributions
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Geometric Standard Deviation = 2.18§

Number of Standard Deviations
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&
D
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Average 24-Hour Magnetic Field (mG)

Figure 5-3 Distribution o 24-Hour Averages Plotted with Log-Normal Scdes

5.3 Calculation of Statistical Accuracy

A standard error was computed for severa nationally representative estimators. This sandard
error measures how much the estimator would vary over other samples from the same sample
design. The standard error that was estimated aso includes a emporent of variability added
from the lossto the sample from nonresponcdents, and a omporent of variability from the
presence of nonsystematic measurement errors. The methoddogy for estimating this gandard
eror iscdled the jadknife.
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The jadkknife variance etimation methoddogy is compatible with the sample design d the
EMF survey, andis known to givereliable and acarrate standard errors for this ssample design
andthe types of estimators which are used in thisreport. It shoud be nated, howvever, that the
standard errors defined above and estimated using the jadknife do nd include any measures
of nonsampling error due to norresporse biases nat adjusted for in the weighting procedure,
systematic measurement errors, or deficiencies in the frame (the primary problem in the latter
caseisthat nontelephore househdds are nat represented onthe sampling frame).

The jadkknife variance etimator, v(A), was cdculated by computing R=50 repli cate versions

of the popuation estimator, A, as follows (with Wi, I = 1 to R, indicéing the replicae
weightsfor ead sample unit i):

R
V(A) =D (Ar) - A)? (5.2
r=1
The gproximate 95 percent corfidenceinterva is.
C.1. A+196,/V(A) (5.3

The replicae weights were generated with speaa procedures that took into acourt the
sample design o the survey. They arelisted in Table B-4 of Appendx B.

5.4 Variance of the Estimates of 24-Hour Average Distribution Parameters

The cdculated values of the standard errors of the parameters of the 24-hour average field
distribution are shown in Table 5-3. The best estimates of the distribution d 24-hour
averages and d the 95 % Confidence Limits are shown in Figure 5-4.

Table 5.3 Best Estimate, Standard Error, and 95% Confidence Interval of the
Parameters of the Descriptive Statistics of 24-Hour Average Magnetic Field

Standard 95% ClI
Parameter Estimate Error 2.0 97.%%
Mean of 24-Hour Average Fields 1.25mG 0.044mG | 1.16 1.33
Standard Deviation 1.51ImG 0.19 mG| 1.13 1.88
Geometric Mean of Average Fields| 0.89mG 0.022mG | 0.85 0.93
Geometric Standard Deviation 2.18 0.043 2.10 2.27
Median of 24-Hour Average Fields 0.87mG 0.033mG | 0.81 0.93
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The estimated percentage of the popuation with average field above given values and
their 95% Cl are shown in Table 5.4.

Table 5.4 Percentage of the Popuation with Average Field Excealing Given Vaues

Average Estimated 95% Confidence Number of people
24-Hour Field Percentage Interval (Based on 1996Census)
>0.5mG 76.3% 73.8% -78.9% 197- 210million
>1mG 43.6% 40.9% - 46.5% 109- 124 million
>2mG 14.3% 11.8% -17.3% 31.5- 46.2million
>3mG 6.3% 4.7% -8.5% 12.5- 22. 7million
>4mG 3.6% 2.5%-5.2% 6.7- 13.9million
>5mG 2.42% 1.65% -3.55% 4.4-9.5million
>7.5mG 0.58% 0.29% -1.16% 0.77- 3.1 million
>10mG 0.46% 0.20% -1.05% 0.53- 2.8million
>15mG 0.17% 0.035% -0.83% | 93thousand- 2.2million

5.5 Estimates of Other Quantities Recorded During 24-Hour

5.5.1 Time Above Given Field Values

Thelength o time during which the field exceaded a number of spedfied field levels was
recorded by the personal exposure meter. For eat spedfied field level the distribution o
times was cdculated from the measurements on the 1,012 mople sample, applying the
weights described in Sedion 5.1.The results are shown in Figure 5.6. The figure shows,
for example, that abou 25% of the people spend more than ore hour at fields greaer than
4 mG, andthat about 8.5% of the people spend more than ore hour at fields greaer than 8
mG. Figure 5.7, with expanded scdes, allows realing the values of time aowe the
highest spedfied field levels. For example, the figure shows that about 11% of the people
spend more than ore minute & fields greaer than 32mG.

The maximum magnetic fields measured with the 1,012 gople sample during the 24-
hou recording period was used to generate estimates for the U.S. popuation. The
distribution o the maximum magnetic fieldsis shown in Figure 5.8. The upper curve has
an expanded verticd scde. The figure shows that abou 1.6% of the people experience d
least 1 gauss(1000mG) during a 24-hour period. The personal expaosure meter could na
measure more than 1.024 gauss for ead of the three orthogonal axes. Therefore, the
maximum possble realing is V3 [1024gauss (1774 mG). Readings above 1024 mG are
susped. Most realings up to abou 1150 mG are probably corred, becaise significant
field comporents may have existed along more than ore ais. For instance, if the fields
along the three &es of the meter were 850 mG, 700 mG, and 200mG, the field would
have been measured corredly by the meter and the resultant value recorded would be
1120mG. However, if the fields were 1275mG, 1050mG, and 300mG, the meter would

have recorded a value of V1024 +1024 + 300 = 1479mG instead of the @rred value

of V1275 +1050 +300° = 1678 mG. Therefore, the data eove @ou 1150 mG were
extrapolated (seedashed curvein Figure 5.8).

5-7
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Estimated U.S. Population Distribution of
Maximum Magnetic Fields During a 24-Hour Period
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Figure 5.8 Estimated Distribution d Maximum Magnetic Field duing a 24-Hour Period.

5.5.2 Number of Sudden Field Changes

As described in Sedion 2.2,the personal expasure meter kegps court of the number of
sudden field changes. A field change is equal to the asolute value of the difference
between a field record and the next one (0.5 seconds later). A field change is cdled
“sudden” if it is equal to o greaer than ore half of the average value of the two
conseautive records. For instance, afield change of 4 mG going from a6 mG field to a 10
mG field qualifies as “sudden”, bu afield change of 5 mG going from 10 mG to 15mG
isnot considered sudden because it does not med the aiterion stated above.

The number of sudden field changes between 2.5and 5mG, between 5and 10mG, or
greder than 10mG, were ourted. The estimates of the number of sudden field changes
in ore day are plotted in Figure 5.9 and, with an expanded verticd scde, in Figure 5.10.
More than 50% of the people experiencein ore day more than 10 sudden field changes
greder than 10mG, more than 30greaer than 5 mG, and more than 90 greder than 2.5
mG.

Because of the high sampling rate, a sudden field change is likely to be caused by the
applicaion a removal of an eledricd load. Becaise switching eledricd |oads may cause
transient magnetic fields [3], the number of field changes is, in esence a proxy for the
number of transients. However, the crrelation between nunber and amplitude of sudden
field changes and number and amplitude of transientsis not known.
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Distribution of the Number of Sudden Field Changes in a 24-Hour Period
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5.5.3 Length of Timewith Constant Field

The length of time with constant field is defined as the sum of the length of al periods of
time during which the magnetic field remains constant on al the three &es. Each
constant field period must last for 10 seconds or longer. In ead constant field period,
ead field comporent canna vary more than 10% of the resultant. Finaly, the field must
be greaer than 2 mG. The interest in the length of time with constant field derives from
the biologicd literature, with some reseacher [2] saying that a @herent field is a
prerequisite for biologicd effeds.

The U.S. popuation estimate of the length of time during one day with constant field
above 2 mG was cdculated and gdotted in Figure 5.11. The figure shows that a field
greder than 2 mG is constant for at least one hou in ore day for abou 37.3% of the
people, andfor at least 10 housin ore day for abou 6% of the people.
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Figure 5.11 Distribution d the Lengths of Time with Constant Field within a 24-Hour
Period

5.5.4 Intermittence
The intermittence is defined by the average cange (absolute value) between two

conseautive magnetic field records. This parameter may be expressed as a percentage of
the average field ar as a percentage of the standard deviation, and then it may be cdled
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“intermittence index”. A constant field has an intermittence index equal to zero, while a
field that keeps changing from a minimum to a maximum value has an intermittence
index equal to twicethe standard deviation (i.e. 200%). A field that kegps jumping up and
down has a high intermittence index. A field that varies dowly in time has a low
intermittence index, even though it may have ahigh value of the standard deviation.
Three examples of sequences of reaords with widely different intermittence indices are
shown in Figure 5.12. All the three functions (A, B, and C) have the same standard
deviation. The intermittence index of function A is close to zero, the intermittence index
of function B is abou 200%, and the intermittence index of function C is abou 100%.
The intermittence index, when expressed as a percentage of the standard deviation,
depends also onthe duration d the period analyzed. For instance, if two conseautive
periods have equa intermittence indices and equal standard deviations but different
averages, the standard deviation for the combined period will be greaer and the average
field change will be the same and, therefore, the intermittence index as a percentage of
the standard deviation will deaease.

Examples of Intermittency Index for Different Functions
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Intermittence Index: 2%
2
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Figure 5-12 Examples of Functions with the Same Standard Deviation, bu Different
Intermittence Indices.

The U.S. popuation estimates of the distribution d various intermittence indices were
cdculated and dotted in Figure 5.13. The average thange between conseautive recrds
was expressd in three different ways: as a percentage of the standard deviation, as a
percentage of the average, and as a percentage of 1 mG.
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Distributions of Indices of Intermittence
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Figure 5.13Distribution d Intermittence Indices for 24-Hour Data Sets

5.5.5 Correlation between Different Exposure Metrics

Correlation coefficients were cdculated between pairs of diff erent measures of 24-hou
exposures obtained for the 1012 people in the survey sample: 24-hour average magnetic
field, standard deviation d the magnetic field duing the 24 hous, 24-hou geometric
mean, geometric standard deviation, time spent above 4 mG, time spent above 16 mG,
maximum field measured during the 24 hous, number of sudden field changes exceeding
10 mG, time with constant field above 2 mG, and intermittence expressed as average
change between two conseautive field measurements.

The orrelation coefficients are shown in Table 5-5. The table shows that the average
field iswell correlated with and, therefore, a suitable surrogate for geometric mean, time
above 4 mG, time &owve 16 mG, and intermittence. On the other hand, the averagefield is
not well correlated with the maximum field and with the number of sudden field changes
above 10 mG.

Table 5-6 shows the sensitivity (number of people dassfied as exposed as a percentage
of all people exposed) and the spedficity (number of people dasdfied as nonexpased as
a percentage of all nonexposed) of using time weighted average (TWA) insteal of other
metrics to define expasure. For this purpose the people with exposure greaer than the
90" percentil e for eadh metric was defined as exposed and the remaining 90% of the
people was classfied as nonexposed.
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Table 5-5 Correlation Coefficients. Linear Regression between Different Exposure
Metrics (Measuresof 24-Hour Exposur e of 1012 People Representative of the U.S.
Population)

Geo. Time | Time Sudden | Const.
Ave | Stand. | Geo | Stand. | above | above | Max | Changes | Field | Interm.
Dev. Mean | Dev. | 4mG | 16 mG >10mG | Time
Ave 1.00 0.65 0.76 0.53 0.71 0.73 | 0.22 0.35 0.59 0.83
Stand. 1.00 0.17 0.34 0.22 0.30 | 053 0.46 0.17 0.64
Dev.
Geo. 1.00 0.14 0.75 0.51 | 0.04 0.09 0.77 0.83
Mean
Geo. 1.00 0.51 0.50 | 0.10 0.27 0.28 0.71
St Dev.
Time 1.00 0.43 | 0.05 0.14 0.67 0.90
>4mG
Time 1.00 | 0.06 0.26 0.23 0.91
>16 mG
Max 1.00 0.24 0.06 0.44
Changes 1.00 0.08 0.75
>10mG
Const. 1.00 0.68
Field
Interm. 1.00

Table 5-6 Sensitivity and Specificity of Using TWA instead of Other Metrics

Sensitivity related to | Spedficity related to 90" Percentile

Metric TWA TWA Vaue
TWA 100% 100% 2.39mG
Time dovwe 4 mG 79% 97.7% 206 min
Time dowvwe 16 MG 46% 94.0% 7.2min
Maximum 20% 91.1% 167mG
Number of Sudden
Changes > 10 mG 26 % 91.8% 57
Length of Timewith
Constant Field 58% 95.3% 495min
above 2 mG
Inermittence
(average change 48 % 94.2% 0.087mG
between conseautive
records)
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5.6 Average Field During Different Types of Activities

The average field was cdculated separately for the following periods: in bed, at home not
in bed, work, schod, andtravel.

5.6.1Period “In Bed”

The distribution d average fields during the period “in bed” is shown in Figure 5-14 and
in Figure 5-15 wsing expanded scaes. The data in these figures are not for al the 1,012
people, bu only for the 996 people that had an “in bed” period with valid data of at least
one hou. Of the other 16 people, 15 dd na have any valid data for the period “in bed”
and ore had only a 10 minute period in bed. The 15 people who dd na have valid data
placael the exposure meter on a very nea the darm-clock radio, contrary to the
instructions on hav to use the meter. As a result, the field was perfedly constant and at
an elevated value during the entire period “in bed”.

Distribution of Average Magnetic Field During The Period "In Bed"
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Figure 5-14 Distribution d Average Magnetic Fields Measured During the Period “In
Bed”
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Distribution of Average Magnetic Field During The Period "In Bed"
Estimates for the U.S. Population
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Figure 5-15 Same & Figure 5-14, bu with an Expanded Verticd Scde. Distribution o
Average Magnetic Fields Measured During the Period “1n Bed”

5.6.2Period “At Home Not I n Bed”

The distribution o average fields during the period “at home nat in bed” is dhown in
Figure 5-16 and in Figure 5-17 wsing expanded scdes. The datain these figures are for all
the 1,012 mople except one, who had no \alid data for the “a home not in bed” period
(this particular person reported spending lessthan 10minutes at home not in bed).
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Distribution of Average Magnetic Field During The Period "At Home Not In Bed" -
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Figure 5-16 Distribution d Average Magnetic Fields Measured During the Period “At
Home Not In Bed”

Distribution of Average Magnetic Field During The Period "At Home Not In Bed" -
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Figure 5-17 Same & Figure 5-16, bu with an Expanded Verticd Scde. Distribution o
Average Magnetic Fields Measured During the Period “ At Home Not In Bed”
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5.6.3Period “At Work”

The distribution d average fields during the period “at work” is snown in Figure 5-18 and
in Figure 5-19 wsing expanded scaes. The data in these figures are for the 525 people

who reported spending sometime & work.

Distribution of Average Magnetic Field During The Period "At Work" - Estimates

for the U.S. Population
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Figure 5-18 Distribution o Average Magnetic Fields Measured During the Period “At

Work”
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Distribution of Average Magnetic Field During The Period "At Work" - Estimates
for the U.S. Popu lation
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Figure 5-19 Same & Figure 5-18, bu with an Verticd Expanded Scde. Distribution o
Average Magnetic Fields Measured During the Period “ At Work”

5.6.4Period “In Schod”

The distribution d average fields during the period “in schod” is siown in Figure 5-20

andin Figure 5-21 wsing expanded scdes. The data in these figures are for the 139 people
who reported going to schod for some time during the 24 hou measurement period.
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Distribution of Average Magnetic Field During The Period "In School" -
Estimates for the U.S. Population
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Figure 5-20 Distribution o Average Magnetic Fields Measured During the Period “In
Schod”
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Figure 5-21 Same & Figure 5-20, bu with an Expanded Verticd Scde. Distribution o
Average Magnetic Fields Measured During the Period “In Schod”
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5.6.5Period “During Travd”

Thedistribution d average fields “during travel” is srown in Figure 5-22 and in Figure 5-
23 wsing expanded scdes. The data in these figures are for the 765 people who hed some
valid data during travel. The other 247 people, either did na travel or did na have valid
data. For several people the periods of travel were not sufficiently longer than 10 minutes
and there was no 18minute recording period that could be fully all ocaed to travel.

Distribution of Average Magnetic Field " During Travel"
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Figure 5-22 Distribution d Average Magnetic Fields Measured “During Travel”
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Distribution of Average Magnetic Field " During Travel"
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Figure 5-23 Same & Figure 5-22, bu with an Expanded Verticd Scde. Distribution o
Average Magnetic Fields Measured “During Travel”

5.6.6Comparison of Average Magnetic Field During Different Activities

The distribution curves shown separately in Figures 5-14 to 523 are shown together in
Figures 5-24 and 525. A detail ed comparison ketween the results for different adivities
is shown in Table 5-7. Examination d the data leads to the foll owing observations:

The upper portions of the distribution curves show that the lowest average fields were
recorded “in bed”, followed by “in schod” and “at home nat in bed”.

The lower portions of the distribution curves how that the largest average fields were
recorded “at work”, foll owed by “at home not in bed”, and“in bed”.

The largest median, mean, and geometric mean of the average magnetic field distribution
were obtained for the work period.
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Distribution of Average Magnetic Field During Different Activities
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Figure 5-24 Distribution o Average Magnetic Fields Measured During Periods of
Different Activities
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Figure 5-25 Same @ Figure 5-24 bu with an Expanded Verticd Scde. Distribution o
Average Magnetic Fields Measured During Periods of Different Activities
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Table5-7 Descriptive Statistics for Different Activity Periods

Home not
Parameter in Bed In Bed Work Schod Travel 24-Hour
Number of Valid
Data Sets 1011 996 525 139 765 1012
1% Percentil e 0.10mG 0.01mG 0.14mG 0.13mG 0.13mG 0.18mG
5N Percentile 0.20mG 0.08mG 0.24mG 0.18mG 0.29mG 0.27mG
10" Percentile 0.27mG 0.12mG 0.30mG 0.29mG 0.41mG 0.35mG
25" Percentile 0.44mG 0.24mG 0.60mG 0.35mG 0.66mG 0.51mG
50" Per centile 0.75mG 0.48mG 0.99mG 0.60mG 0.98mG 0.87mG
75" Percentile 1.39mG 1.24mG 1.78mG 1.01mG 1.46mG 1.41mG
90" Percentile 249mG 2.44mG 3.32mG 1.64mG 2.18mG 2.38mG
95" Percentile 3.89mG 3.63mG 5.00mG 1.77mG 2.73mG 3.38mG
99" Percentile 9.50mG 9.19mG 135mG 3.55mG 5.43mG 6.16mG
M ean 1.29mG 1.11mG 1.73mG 0.82mG 1.22mG 1.25mG
Standard Deviation | 2.54mG 2.06mG 3.09mG 0.70mG 0.99mG 1.51mG
GeometricMean | 0.80mG 0.52mG 1.03mG 0.64mG 0.96mG 0.89mG
Geometric
Standard Deviation 2.50 3.52 2.57 2.06 2.03 2.18

5.7 Other Quantities Recorded During Different Activity Periods
5.7.1 Time Above Given Field Values

Thelength o time during which the field exceaded a number of spedfied field levels was
anayzed for eat adivity period. For ead spedfied field level the distribution o
exposure times abowve that level was cdculated from the measurements on the 1,012
people, applying the weights described in Sedion 5.1.Since the duration d ead period
of adivity was lessthan 24 hous and varied from person to person, the exposure time
was expressd in percentage of the period d adivity. The results are shown in Figure
5.26and 5.27for the period “in bed”, in Figure 5.28and 5.29or the period “at home nat
in bed”, in Figure 5.30and 5.31for the period “at work”, in Figure 5.32and 5.33for the
period“in schod”, andin Figure 5.34and 5.35for the period “during travel”.

Figure 5.26 shows, for example, that 50% of the people spend more than 50% of the time
in bed at fields greaer than 0.5mG. Figure 5.7, with an expanded scde, all ows observing
time aowve the highest spedfied field levels. For example, Figure 5.27 shows that about
1% of the people spend more than 2.9% of thetimein bed at fields greaer than 16 mG.

In order to compare diff erent adiviti es, the distributions of the times abowve the (arbitrarily
chasen) level of 16 mG were plotted for al the diff erent periodsin Figure 5.36.

The U.S. popuation estimated maximum magnetic fields during different adivities are
shown in Figure 5.37.0nly the 10% largest field values are shown.
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Length of Time During the "In Bed" Period with Field Exceeding Specified Levels
Estimates for the US Population
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Figure 5.26 Estimated U.S. Popuation Distributions of Times Above Spedfied Field
Levelsduring the “In Bed” Period
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Figure 5.27 Same & Figure 5.26, bua with Expanded Scdes. Estimated U.S. Popuation
Distributions of Times Above Spedfied Field Levels During the “In Bed” Period.
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Length of Time During the "At Home Not In Bed" Period with Field Exceeding Specified
Levels - Estimates for the US Population
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Figure 5.28 Estimated U.S. Popuation Distributions of Times Above Spedfied Field
Levels during the “At Home Not In Bed” Period

Length of Time During the "At Home Not In Bed" Period with Field Exceeding Specified
Levels - Estimates for the US Population
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Figure 5.29 Same & Figure 5.28, b with Expanded Scdes. Estimated U.S. Popuation
Distributions of Times Above Spedfied Field Levels while “At Home Not In Bed”
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Length of Time During the "At Work" Period with Field Exceeding Specified Levels Estimates
for the US Population
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Figure 5.30 Estimated U.S. Popuation Distributions of Times Above Spedfied Field
Levels during the “At Work” Period

Length of Time During the "At Work" Period with Field Exceeding Specified Levels Estimates
for the US Population

15 ] H
\ L Time Above 8mG
3\ N
% \\ Time Above 16 mG ™~ -
2
é 10 \\ s
g
IR -
E \ Time Above 32 MG | I
2 \\ \R
X I e
% \ Time Above 64 mG T
g i >
zall ——
° 0 1 2 3 4 5

Time Above Specified Field Level (Percentage of the Total Period At Work)

Figure 5.31 Same & Figure 5.30, bua with Expanded Scdes. Estimated U.S. Popuation
Distributions of Times Above Spedfied Field Levels during the “At Work” Period.

5-27



Length of Time During the "In School" Period with Field Exceeding Specified Levels
Estimates for the US Population
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Figure 5.32 Estimated U.S. Popuation Distributions of Times Above Spedfied Field
Levels during the “In Schod” Period

Length of Time During the "In School" Period with Field Exceeding Specified Levels
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Figure 5.33 Same & Figure 5.32, bu with Expanded Scdes. Estimated U.S. Popuation
Distributions of Times Above Spedfied Field Levels during the “In Schod” Period.
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Length of Time During Travel with Field Exceeding Specified Levels
Estimates for the US Population
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Figure 5.34Estimated U.S. Popuation Distributions of Times Above Spedfied Field
Levels“During Travel”

Length of Time During Travel with Field Exceeding Specified Levels
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Figure 5.35 Same & Figure 5.34, b with Expanded Scdes. Estimated U.S. Popuation
Distributions of Times Above Spedfied Field Levels “During Travel”
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Length of Time During Different Periods with Field Exceeding 16 mG
Estimates for the US Population
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Figure 5.36Estimated U.S. Popuation Distributions of Times Above 16 mG for Different
Activity Periods.
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Figure 5.37 Estimated U.S. Popuation Distribution d Maximum Magnetic Field During
Different Activities.
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5.7.2 Number of Sudden Field Changes

The number of sudden field changes greder than 2.5 mG, 5 mG, and 10 mG were
courted for ead adivity period within the 24 hou recording period. Since adivity
periods varied in duation, the number of field changes per hour was cdculated. The U.S.
popuation estimates of the distributions of the number of sudden field changes per hour
were cdculated and dotted for eat adivity periodin Figure 5.38(in bed), 5.39(at home
not in bed), 5.40 (at work), 5.41(in schod), and 5.42(during travel). A comparison
between data for different adivitiesis srown in Figure 5.43which shows the number of
field changes per hou greaer than 10mG.

Because of the high sampling rate (one record every 0.5 seconds), a sudden field change
is more likely to be caused by the gplicaion a removal of an eledricd load. Since,
switching eledricd loads may cause transient magnetic fields [3], the number of field
changes is, in essnce, a proxy for the number of transients. An exception may be
provided by the time during travel. Because of the relatively higher speal of traveling by
ca than by foat, it is posgble that a sudden change in reading corresponds to moving in
or out of the zone of influence of asourcelike apower line.

Distribution of Sudden Field Changes Per Hour During the "In Bed" Period

50

I
(4]

I
o

w
(&)

w
o

N
(&)

hange > 2.5 mG

N
o

=
(&)

Change>5mG

People with More Field Changes than Given Number (%)

Change > 10 mG

o

15
V e
>< )

0 5 10 15 20 25 30 35 40 45 50
Number of Sudden Field Changes Per Hour

Figure 5.38 Distribution o the Number of Sudden Field Changes per Hour Greder than
Given Amourts for the Period “In Bed”
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Distribution of Sudden Field Changes Per Hour During the "At Home Not In Bed" Period
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Figure 5.39 Distribution o the Number of Sudden Field Changes per Hour Greder than
Given Amourts for the Period “At Home Not In Bed”
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Figure 5.40 Distribution o the Number of Sudden Field Changes per Hour Greder than
Given Amourts for the Period “ At Work”
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Distribution of Sudden Field Changes Per Hour During the Period "In School"
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Figure 5.41 Distribution o the Number of Sudden Field Changes per Hour Greder than
Given Amourts for the Period “In Schod”

Distribution of Sudden Field Changes Per Hour During Travel
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Figure 5.42 Distribution o the Number of Sudden Field Changes per Hour Greder than
Given Amournts for the Period “During Travel”
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Distribution of Sudden Field Changes (Greater than 10 mG) Per Hour
During Different Activity Periods
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Figure 5.43 Distribution o the Number of Sudden Field Changes per Hour Greder than
10mG for Different Activities

5.7.3 Length of Timewith Constant Field

The total duration d all the periods during which the field was constant in all three xes
and greaer than 2 mG was cdculated for ead adivity period within the 24 hou
recording period. Since ativity periods varied in duation, the duration d constant field
was expressd in minutes per hour. The U.S. popuation estimates of the distributions of
the duration d constant field were cdculated and fdotted for ead adivity period in
Figure 5.44.A comparison ketween data for different adivities indicaes that the hances
for long periods of constant field are higher during the period “in bed”, followed by the
periods’ at home nat in bed” and “at work”.
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Distribution of Duration of Constant Field (and Greater than 2 mG)
During Different Activity Periods
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Figure 5.44 Distribution d the Duration d Periods with Constant Field for Different
Activities

5.7.4 Inter mittence

The average field change between conseautive records (please nate that the recording rate
is one record every 0.5 second) was expressd in threedifferent ways: as a percentage of
1 mG, as a percentage of the standard deviation, and as a percentage of the average. The
estimated distributions of these threeindices of intermittence for diff erent adivity periods
are shown in Figures 5.45to0 5.47.The adivity periods with the largest absolute values of
the intermittence ae “travel” and “work” while the intermittence is lowest for the “in
bed” period. The same ranking occurs if the intermittenceis expressed as a percentage of
the average field duing the period d adivity. However, when the intermittence is
referred to the standard deviation, the “in bed” period hes ome of the largest values
(apparently because the standard deviation is often very low).
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Distribution of Intermittence (as % of 1 mG)
During Different Activity Periods
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Figure 5.45Distribution d Intermittence (Expressed in Percentage of 1 mG) for Different
Activities

Distribution of Intermittence (as % of Standard Deviation)
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Deviation) for Different Activities
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Distribution of Intermittence (as % of Average)
During Different Activity Periods
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Figure 5.47 Distribution o Intermittence (Expressed in Percentage of the Average) for
Different Activities

5.7.5 Correlation between Exposuresduring Different Activities

Correlation coefficients were cdculated between average magnetic field oltained during
different adivity periods: bed, hane nat in bed, work, travel, other, and the entire 24
hour period. The data used for the cdculations were those of the 525 people who spent at
least one hour at work during a 24-hou period. The crrelation coefficients are shown in
Table 5-8. The table shows that the average field for the 24-hour periodiswell correlated
with the arerage magnetic fields measured in bed, at home nat in bed, and at work, bu
nore of these threeperiod hes a generalized daminant effed on the 24-hour average,
although that may happen for seleded individuals. Thereislittl e crrelation between bed
and hanenat in bed. Thereis no correlation between residential and work expaosure.

Table 5-8 Correation Coefficients between TWAsduring Different Activity Periods

Exposure Metric: TWA
Bed Home Work Travel Other 24-Hour
Bed 1.00 0.33 0.00 0.04 0.06 0.66
Home 1.00 0.04 0.08 0.03 0.64
Work 1.00 0.05 0.09 0.60
Travel 1.00 0.06 0.09
Other 1.00 0.12
24-Hour 1.00
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Tables 5-9 to 514 show the rrelation coefficients between exposures during diff erent
adivity periods, using different metrics: time @ove 4 mG, time éove 16 mG, maximum
field, number of sudden field changes, time with constant field, and intermittence.

Table 5-9 Correlation Coefficients between Exposur es during Different Activities

Exposure Metric: Time Above 4 mG

Bed Home Work Travel Other 24-Hour
Bed 1.00 0.76 0.03 0.18 0.00 0.75
Home 1.00 0.08 0.30 0.05 0.77
Work 1.00 0.27 0.03 0.62
Travel 1.00 0.01 0.39
Other 1.00 0.11
24-Hour 1.00
Table 5-10 Correlation Coefficients between Exposures during Different Activities

Exposure Metric: Time Above 16 mG

Bed Home Work Travel Other 24-Hour
Bed 1.00 0.93 0.00 0.00 0.00 0.77
Home 1.00 0.09 0.03 0.00 0.81
Work 1.00 0.10 0.01 0.62
Travel 1.00 0.01 0.07
Other 1.00 0.03
24-Hour 1.00
Table5-11 Correlation Coefficients between Exposures during Different Activities

Exposure Metric: Maximum field

Bed Home Work Travel Other 24-Hour
Bed 1.00 0.01 0.01 0.08 0.06 0.05
Home 1.00 0.01 0.02 0.02 0.40
Work 1.00 0.02 0.01 0.72
Travel 1.00 0.01 0.32
Other 1.00 0.37
24-Hour 1.00
Table5-12 Correlation Coefficients between Exposures during Different Activities

Exposure Metric: Number of Field Changes Greater than 10 mG

Bed Home Work Travel Other 24-Hour
Bed 1.00 0.03 0.01 0.05 0.00 0.05
Home 1.00 0.01 0.00 0.02 0.35
Work 1.00 0.03 0.01 0.90
Travel 1.00 0.02 0.25
Other 1.00 0.01
24-Hour 1.00
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Table5-13 Correlation Coefficients between Exposures during Different Activities

Exposure Metric: Timewith Constant Field Greater than 2 mG

Bed Home Work Travel Other 24-Hour
Bed 1.00 0.55 0.00 0.12 0.06 0.80
Home 1.00 0.00 0.13 0.08 0.73
Work 1.00 0.04 0.05 0.36
Travel 1.00 0.09 0.21
Other 1.00 0.19
24-Hour 1.00

Table 5-14 Correlation Coefficients between Exposures during Different Activities

Exposure Metric: Intermittence (Average Change between Consecutive

Records)
Bed Home Work Travel Other 24-Hour
Bed 1.00 0.00 0.01 0.03 0.06 0.00
Home 1.00 0.01 0.02 0.03 0.94
Work 1.00 0.00 0.17 0.32
Travel 1.00 0.03 0.04
Other 1.00 0.04
24-Hour 1.00

5.8 Effect of Parameters on the Average Magnetic Field during Personal
Exposure Measurements

5.8.1 Effect of Gender on 24-Hour Average Field
The 1,012 m@rticipants were divided by gender. The sample included 522females and 490
males. Their 24-hou average fields, properly weighted to make estimates for the U.S.

popuation, provided the distributions siown in Figure 5.48and, with an expanded
verticd scde, in Figure 5.49.The data ae dso shownin Table 5.15.
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Estimated Distributions of Male and Female Magnetic Field 24-Hour Average
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Figure 5.48 Estimated Distributions of 24-Hour Average Magnetic Field for Males and
Females.
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Figure 5.49 Same @& Figure 5.48 bu with an Expanded Verticd Scde. Estimated
Distributions of 24-Hour Average Magnetic Field for Males and Females.
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5.8.2 Effect of Ageon 24-Hour Average Field

The 1,012 m@rticipants were divided by age: 28 pre-schoders (0-4 yea old), 110schod-
age dhildren (5-17 yea old), 716working age people (18-64 yea old), and 158retirement
age people (65 yea old o older). Their 24-hou average fields, properly weighted to
make estimates for the U.S. popuation, povided the distributions shown in Figure 5.50
and, with an expanded verticd scde, in Figure 5.51. The data ae dso shown in Table

5.15.
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Figure 5.50 Estimated Distributions of 24-Hour Average Magnetic Field for People
Belonging to Different Age Groups
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Estimated Distributions of 24-Hour Average Magnetic Fields for Different Age Groups
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Figure 5.51 Same @& Figure 5.50 bu with an Expanded Verticd Scde. Estimated
Distributions of 24-Hour Average Magnetic Field for People Belonging to Different Age
Groups

5.8.3 Effect of Region on 24-Hour Average Field

The 1,012 @rticipants were divided by region: 227in the Northeast, 257in the Midwest,
322in the South, and 206in the West. Their 24-hour average fields, properly weighted to
make estimates for ead region, povided the distributions shown in Figure 5.52and, with
expanded scdes, in Figure 5.53.The data ae dso shownin Table 5.15.
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Estimated Distributions of 24-Hour Average Magnetic Fields for Different Regions
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Figure 5.52 Estimated Distributions of 24-Hour Average Magnetic Field for People in
Different Regions

Estimated Distributions of 24-Hour Average Magnetic Fields for Different Regions

151 7y
: Al
\
14 \
[ |
13 T T
r \
1]

A

11T

§ "l

7 N Nartheast
W | | South

5 ‘\
\l \A/ t

People with Average Field Greater than Indicated (%)

Midwest \\\

Average Magnetic Field (mG)
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Table 5-15 Percentile Values and Other Parameter s of the Distributions of Average
Magnetic Field of Different Groups Differentiated by Gender, Age, or Region

24-Hour Average Magnetic Field Distributions
Per centile Values (mG)

1st 5th 10th 25th 50th 75th 90th 95th 9%h

By [Males 017 027 035 054 089 139 236 354 6.22

Gender |Females 019 025 035 047 086 142 238 321 548
Pre-Schod 033 035 042 065 111 276 367

By Age |Schod Age 012 021 0.25 043 068 137 2 232 486

Group (Working Age 018 03 0.38 0.6 094 149 245 37 697

Retirement Age | 018 021 03 044 079 141 232 266 333

Midwest 013 022 033 051 065 148 222 319 526
By [Northeast 019 027 035 058 1 166 277 395 595
Region |South 018 026 035 046 086 131 24 342 6.03
West 015 03 033 057 085 129 22 271 601

Standard Geometric Geometric

Mean Deviation Mean Standard Dev.

By [Maes 1.25 1.41 0.9 2.16
Gender |[Females 1.25 16 0.88 221
Pre-Schod 1.12 1.17 0.8 211

By Age |Schod Age 1.03 0.9 0.76 2.19
Group |Working Age 1.37 1.76 0.97 2.17
Retirement Age 1.07 0.84 0.8 2.16
Midwest 1.19 1.18 0.87 22

By |[Northeast 1.36 1.26 1 22
Region |South 1.24 1.58 0.86 221
West 1.22 1.83 0.87 21

5.8.4 Effect of Type of Occupation on Work Exposure

525 marticipants indicated in the diary that they spent some time & work during the 24-
hou measurement period. Of these, 501 reported their occupation. In addition to these
501 people, another 103 adults who participated to Phase | of this projed recorded
magnetic field duing work and reported their occupation. The average magnetic field
measured duing the work period was analyzed by category of occupation (described in
Table 4-5). The distributions of magnetic field are shown in Figure 5.54 and, with
expanded scdes, in Figure 5.55.The data ae dso shownin Table 5.16.
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Estimated Distributions of Average Magnetic Field During Work for Different Types of
Occupations (Combined Phase | and Phase Il Data)
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Figure 5.54 Estimated Distributions of Average Field During Work for People with
Different Occupations

Estimated Distributions of Average Magnetic Field During Work for Different Types of
Occupations (Combined Phase | and Phase Il Data)
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Table 5-16 Parameters of the Distributions of Average Magnetic Field During Work
for Different Types of Occupations

Number of Standard Geometric  Geometric
People  Mean Deviation Mean Standard

Description Surveyed  (MG) (mG) (mG) Deviation
Managerial and Professonal 204 1.64 2.82 0.99 2.47
Spedalty Occupations
Technicd, Saes, and 166 1.58 1.67 1.09 2.30
Administrative Suppats
Occupation
(Protedive, Food,Hedth, 71 2.74 4.42 1.59 2.55
Cleaning, and Personal)
Service Occupations
Farming, Forestry, and 19 0.91 1.41 0.45 2.97
Fishing Occupations
Predsion Production, Craft, 128 1.73 4.15 0.89 2.80
and Repair Occupations, and
Operators, Fabricaors, and
Laborers
Eledricd Occupations (see 16 2.15 1.62 1.61 2.25
note)

Note: Eledricd occupations are those dasdfied as such by Dr. Samuel Milhamin his gudy of
leukemia mortality in men occupationally exposed to EMF [6]. The dedricd occupations
include: eledronic technicians, radio and telegraph operators, eledricians, linemen (power and
telephone), television and radio repairmen, power-station operators, aluminum workers,
welders and flame autters, motion-picture projedionists, eledricd enginees, stregcar and
subway motormen.

5.85 Effect of Residence Characteristics (Residence Type, Floor Area, Bedroom
Floor, Water Pipes) on Residential Exposure

The participants described in a questionreire some of the dharaderistics of their homes.
This has made it possble to analyze the data to determine whether any of the recorded
charaderistics is related to magnetic field exposure. To study the dfed of residencetype,
floor aregq and water pipes, the residential exposure was defined as the average field
during the combined periods “at home naot in bed” and “in bed”. To study the dfed of
bedroom floor, orly the period “in bed” was considered.

The data were analyzed for different types of residences. The results are shown in the

form of box and whisker plots in Figures 5.56to0 5.59and are reported in Tables 5-17 to
5.20.
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Box and Whisker Plots of the Distribution of Residential Exposures
for Different Types of Residences
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Figure 5.56Box and Whisker Plots of the Distribution d Average Residential Field for Different
Types of Residences. The boxes $ow the 25% to 75% range, the whiskers $how the 5% to 95%
range. The median values are shown by bars inside the boxes.

Table 5.17 Residential Exposur e ver sus Residence Type

Percentiles (mG)
Geo Geo. 5th  25th  50th  75th  95th
Number | Mean |St Dev| Mean | St Dev

Single
family home| 701 1.08 | 1.73 | 0.65 2.66 0.16 0.34 0.60 1.28 3.15
Duplex 46 2.12 | 493 | 1.04 2.76 0.22 053 084 179 5.10
Apartment
(<5floors) 143 1.62 | 1.95| 1.09 2.34 0.30 059 1.02 192 4.60
Apartment
(5+ floors) 13 0.98 | 0.43 | 0.89 1.53 0.71 081 1.25
Mobile
home 65 0.76 | 0.94 | 0.49 2.46 0.11 0.27 0.44 087 234
Unknown
and aher 44 1.29 | 1.34 | 0.83 2.58 0.18 044 0.83 157 3.88
Total 1012 | 1.19 | 198 | 0.71 2.66 0.17 0.37 0.68 138 3.56
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Box and Whisker Plots of the Distribution of Residential Exposures
for Different Bedroom Floors
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Figure 5.57 Box and Whisker Plots of the Distribution d Average Residential Field for
Different Bedroom Floors. The boxes show the 25% to 75 % range, the whiskers show

the 5% to 95% range. The median values are shown by bars inside the boxes.

Table5.18 Bed Time Exposur e ver sus Bedroom Floor

Percentiles (mG)
Geo Geo. 5th  25th  50th  75th 95th
Number | Mean |St Dev| Mean | St Dev

Basement 27 0.83 | 0.93 | 0.45 3.37 0.07 0.21 039 101 3.25
First Floor 586 1.11 | 250 | 0.47 3.71 0.07 0.21 045 112 3.53
SewmndFloor| 300 1.10 | 1.47 | 0.58 3.36 0.09 0.30 063 133 3.53
Third or
Higher Floor 38 0.98 | 1.27 | 0.58 2.92 0.05 043 058 0.88 3.31
No Resporse| 45 1.10 | 1.28 | 0.60 3.33 0.12 0.27 051 155 3.30
Total 996 1.09| 212 | 0.51 3.56 0.08 0.23 0.49 1.20 3.52
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Box and Whisker Plots of the Distribution of Residential Exposures for Different Residences
Sizes
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Figure 5.58 Box and Whisker Plots of the Distribution d Average Residential Field for
Different Residence Sizes. The boxes show the 25% to 75 % range, the whiskers sow
the 5% to 95% range. The median values are shown by bars inside the boxes.

Table 5.19 Residential Exposur e ver sus Residence Size

Percentiles (mG)

Geo Geo. 5th 25th  50th 75th 95th
Number | Mean |St Dev| Mean | St Dev

Lessthan 1000
Square Fed 238 1.39 | 263 | 0.84 250 (019 044 082 154 3.43
Between 1000
and 2000 527 1.16 | 1.91 | 0.68 274 (017 035 062 140 3.32
More than 2000
Square Fed 190 0.97 | 1.24 | 0.60 253 (015 032 054 1.08 3.37
No Resporse 57 1.39 | 1.38 | 0.92 254 (019 048 096 1.65 4.18
Totd 1012 | 1.19| 198 | 0.71 266 (017 037 068 1.38 3.56
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Box and Whisker Plots of the Distribution of Residential Exposures for Different Types of
Water Lines
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Figure 5.59 Box and Whisker Plots of the Distribution d Average Residential Field for
Different Water Line Types. The boxes $how the 25% to 75% range, the whiskers show
the 5% to 95% range. The median values are shown by bars inside the boxes.

Table 5.20 Residential Exposure versus Water Line Type

Percentiles (mG)

Geo Geo. 5th  25th  50th  75th 95th

Number | Mean |St Dev| Mean | St Dev
Metal 556 | 1.24 | 1.52 | 0.78 257 (019 040 0.71 150 3.99
Plastic 215 | 0.95| 240 | 0.52 275 [0.11 0.27 0.48 0.93 2.52
Both 27 0.82 | 1.03 | 0.53 241 [(0.12 030 0.47 093 233
No Resporse 214 | 1.35| 256 | 0.81 262 (019 041 0.81 155 3.62
Total 1012 | 1.19| 1.98 | 0.71 266 |[0.17 037 0.68 1.38 3.56

5.8.6 Effect of Proximity to Power Lineson Residential Exposure

The participants reported in a questionreire the distance between overhead power lines
and their homes and the type of power line, which the participants could choase anong
different sketches that were submitted to them. This has made it possble to analyze the
data to determine whether any of the recorded charaderistics is related to magnetic field

5-50




exposure. Residential exposure was defined as the average field duing the combined
periods “at home nat in bed” and“in bed”.

The results of the analysis are shown in the form of box and whisker plotsin Figures 5.60
and 5.61and arereported in Tables5.21and 5.22.

Box and Whisker Plots of the Distribution of Residential Exposures for Different
Distances Between Residences and Overhead Power Lines

55

5

4.5

4

3.5

N
a1
-

@
D

N
on

un
@)

DU =150

3

2.5

2

Average Residential Magnetic Field (mG)

15

1

0.5

0

Figure 5.60 Box and Whisker Plots of the Distribution d Average Residential Field for
Different Distances to Overhead Power Lines. The boxes show the 25% to 75 % range,
the whiskers how the 5% to 95% range. The median values are shown by barsinside the

boxes.

Table5.21 Residential Ex

posur e ver sus Distance to Overhead Power Line

Percentiles (mG)
Geo Geo. 5th  25th  50th  75th 95th
Number | Mean |St Dev| Mean | St Dev

Lessthan 25ft 134 | 1.74| 411 | 086 | 287 |0.15 041 0.82 1.77 4.48
25- 50ft 324 | 1.28| 155|081 261 (019 040 0.76 1.60 4.28
50- 150ft 306 | 0.99| 1.20| 061 | 2.68 |[0.15 0.33 059 122 282
Other 0-150ft 5
Morethan 150ft| 196 | 0.93| 1.32| 061 | 237 |[0.15 035 058 1.04 221
No Resporse 47 130|132 08| 252 |[019 043 085 158 3.85
Tota 1012 | 1.19| 198 | 0.71| 266 |0.17 037 0.68 1.38 3.56
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Box and Whisker Plots of the Distribution of Residential Exposures
for Different Types of Power Lines
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Figure 5.61 Box and Whisker Plots of the Distribution d Average Residential Field for
Different Types of Power Lines. The boxes show the 25% to 75 % range, the whiskers

show the 5% to 95% range. The median values are shown by bars inside the boxes.

Table5.22 Residential Exposure versus Type of Overhead Power Line

Percentiles (mG)
Geo Geo. 5th  25th 50th 75th 95th
Number | Mean |St Dev| Mean | St Dev

Single Phase
Primary 274 | 1.19| 2.36 | 0.65 282 [0.16 0.31 0.57 1.29 3.60
Two Phase
Primary 138 | 0.84| 1.00 | 0.53 256 [0.13 0.29 0.47 099 2.78
ThreePhase
Primary 183 1.36 | 2.64 | 0.83 255 [0.18 048 0.76 1.65 3.28
Two ThreePhase
Primaries 104 | 1.63| 1.93| 1.05 268 [0.23 052 1.07 196 4.70
Transmisson
Line 59 152 | 1.61 | 0.99 249 [0.21 053 094 163 534
Unknown Type 11
Total 769 1.25| 2.15 | 0.73 273 [0.17 0.37 0.69 1.49 3.80
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