SECTION 2

SURVEY PROTOCOL

2.1 Protocol Steps

The survey was condicted jointly by Westat and Enertech. Westat performed the tasks
asociated with sampling and telephore reaquitment. Enertech performed the tasks of
sending, receving, and realing out the exposure meters. The protocol for the persond
magnetic field exposure measurements survey with a 1000person randam sample
consisted of the following steps:

1. Telephore numbers were randamly seleded using li st-asgsted Randam Digit Dialing
(RDD) methoddogy. The sample, which included bah listed and urlisted telephore
numbers, was released to Westat interviewers, as needed.

2. An introductory letter (see Appendix A, Document #1) was snt by Westat to all
persons correspondng to the seleded numbers who were listed on telephore
diredories and for whom a complete name and maili ng addresswere avail able.

3. The letters were followed up ly a telephore screener conduwted by Westat's
experienced interviewers. Telephore cdl s were dso made to howsehalds that were not
sent an introductory letter. Repeaed telephore cdls gacal throughou different hours
of the day and days of the week were made to eaty number until a contad was made
or the number of cdlsreadied 10. The respondent was interviewed in arder to seled
and reauit a household member for posdgble participation in the survey. In some
instances, the respondent refused to be interviewed. In several other instances, despite
the initial willi ngnessto be interviewed, the responcent refused to participate. In some
cases, people who dd nad recave an introductory letter requested such a letter before
agredng to participate. These responcents were contaded again after the letter had
been recaved. The interview followed a speafic protocol, described in detall in
Appendx A, Document #2.

4. The list with ID number, name, parent or guardian name (if a minor), address
telephore number, birthdate, sex, and howsehald size of the persons who hed agreed
to participate in the survey was ®nt by Westat to Enertedh. Enertech sent a Consent
Form and a letter that ill ustrated the reasons and modality of the survey to al the
people who hed agreed to participate & a result of the telephore interview. Different
letters with dfferent ill ustrations were sent to participating adult males (see Appendix
A, Document #3), participating adult femaes (see Appendix A, Document #4),
parents or guardians of participating schod-age boys (Appendix A, Document #5),
parents or guardians of participating schod-age girls (Appendix A, Document #6),
parents or guardians of participating todders (Appendix A, Document #7), and
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parents or guardians of participating infants (Appendix A, Document #8). The
Consent Form approved by the ORAU/ORNL Committee on Human Studies was
used (seeAppendix A, Document #9).

. The Consent Form was to be signed by the participants (or their parents or guardians)
and returned before measurements could be performed. Enertech attempted to contad
the participants by phore to explain the study and the measurement protocol, and to
encourage the participants to sign and return the Consent Form. However, na all the
people who hed agreed to participate during the telephore interview returned the
signed Consent Form. Fail ure to return the consent form was regarded as refusal to
participate.

. Upon return of the signed Consent Form, Enertech sent the participants a padkage
containing a personal meter, the instructions for the use of the meter (seeAppendix A,
Document # 10for adults and schod-age dildren, Document # 11 for todders, and
Document # 12 for infants), a small diary (see Appendix A, Document # 13 to be
used to write the type of adivities performed, a questionraire (see Appendix A,
Document #14) to befill ed ou by the participants, a UPSenvelope with prepaid |abel
to return the meter, and a $ 50ched for compensation for participating in the study.
In order to complete the projed in six months and acourting for the refusal rate, the
meter and the asciated material were sent to an average of abou 60 people per
week. The personal expasure meter was the size of a pager and could be dipped to a
belt or placead in a pocket. For infants and todders, the meter was to be placad inside
ateddy bea, provided by Enertech, to be worn as a badkpad or kept nea them for
the day of the measurements.

. Enertech contaded the participants to clarify, if needed, the use of the meter, diary,
and questionraire. The participants were encouraged to wea the meter as on as
possble during the week, Monday to Friday.

. The participants wore or kept the meter with them for 24 hous from the moment they
first adivated the meter. Magnetic field values were recrded every 0.5 seconds.
Summary statistics were stored in the meter’s memory every ten minutes. The
participants recorded the time when certain adivities (at home not in bed, at homein
bed, travel, work, or schod) started o ended in their diary. After 24 hous of
measurements, the meter was mail ed badk to Enertedh.

. Upon return to Enertech, the meter’s data were transferred to a computer file. The
information from the diary and from the questionraire was transcribed in a mmputer
database. The magnetic field expasure for the aetire 24-hours was cdculated using a
spedal software developed for the meter. The meter’s cdibration was chedked and the
meters were prepared for new participants. A letter (see Appendix A, Document #15
was ent by Enertech to the participants with the results of their individual
measurements.
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10.If the participant did na return the meter, after two months Enertech sent a letter (see
Appendix A, Document # 16) requesting the meter’s return.

11.The data from the meters, diaries, and qlestionraire were analyzed as described in
Sedion 3 d thisreport.

A flow chart of the various phases of the protocol is srownin Figure 2.1

Seledion d phore numbers |
Introductory letter to numbers with correspondng names and addresses

5-6 days

» Contad
- | Phore cdl » Seledion d househald member
e Initial requitment

2-5 days

Mail Consent Form to paential participant with acammpanying
letter explaining purpose and reture of the survey.

12 days

Return of Consent Form (Final Reauitment)
Maili ng of meter, diary, questionraire, ched, and instructions.

3-6 days

Participant receves meter and associated material
Participant weas meter for 24-hous

4-15 days
—+ | Participant mails meter bad |

Meter isrecaved. Data ae downloaded to fil es.
3-6 days - | Letter with result of individual 24-hour exposure is nt to
participant.

Figure 2.1 Protocol Flow Chart
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2.2 Personal Exposure Meter

The meter used for this projed was the EMDEX PAL™, the small est avail able three-axis
personal exposure meter (Figure 2-2). The meter is abou the size of a pager (1" x 2.3
x3.7 [2.6cm x 5.9cm x 9.5¢cm] ), andislightweight (4.5 @z [128¢]) and can be dipped
to a belt if so desired. The meter came with a doth powch which has a pocket for the
adivity diary and room for a small pen. The meter measures the r.m.s. value of three
orthogonal comporents of the magnetic field every 0.5 secndk.
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Figure 2-2. EMDEX PAL Meter Diagram - Front Badk and Top Views
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The meter is battery operated, daes not have adisplay but only asmall on-off switch. The
meter has permanent memory, so the data ae naot lost even if the switch isturned off or
the battery is discharged. The dsenceof a display was suggested to avoid any effed on
participant behavior due to reading field values.

The magnetic field dynamic range isfrom 0.1 mG to 1,000mG [0.01to 100uT] for eath
of threeorthogonal axes, with a minimum resolution o 0.1 mG [0.01uT] and an acairacy
of £ 0.1 mG [0.01uT] for fieldsin therange 0.1-10 mG [0.01to 1 uT] and o + 1 % for
fields in the 10-1000 mG [1 to 100uT] range. The frequency range is from 40 Hz to
1,000Hz.

The meter internal software can be set to operate in a variety of modes. The meter used
for the 1000 person survey was st to store the variables listed below in a permanent
memory every ten minutes for 29 hous before the memory was fill ed.

e The "minimum magnetic field resultant” (the resultant field, B, is the square root of
the sum of the squares of the 3 arthogonal comporents) value recmrded during the ten
minute period.

e The "maximum magnetic field resultant” value recorded duing the ten minute period.

 The “average magnetic field resultant” during the 10 minute period. This is the
average of 1199recaords (one record every 0.5 seaond, except for the last 0.5 second
during which the meter is busy pladng the summary datain memory).

e The “standard deviation” of the 1199 magnetic field values recmrded duing the ten
minute period.

e The “number of records’ that fall in ead of the following 9 bins:

B<0.5mG

0.5< B<1.0mG

1.0< B<2.0mG

2.0<B<4.0mG

4.0< B<8.0mG

8.0< B<16.0mG

16.0<B <32.0mG

32.0<B < 64.0mG

64.0<B
From the number of records in the 9 bins, the minimum and the maximum values, and
the average and the standard deviation, it is possble to estimate with relatively good
acaracy the median, the different percentile levels, the geometric mean, and the
geometric standard deviation d the magnetic field values recorded duing the ten
minute period.

* The average field change between successve realings, which may be regarded as an
index of the intermittence of the field during the ten minute period.

» Thelength o time during which the field is constant and above agiven vaue (“length
of time with constant field”). The length of time with constant field is related to the
concept of coherent field, which, acording to some reseachers[2], is a prerequisite
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for biologicd effeds. For this survey, the length of time with constant field was
defined as the sum of the lengths of all periods of times (within the ten minute period)
during which the magnetic field was greaer than 2 mG and remained constant in
amplitude and spaceorientation for at least 10 conseautive semnds. The aiterion for
constancy is that eat orthogonal componrent of the magnetic field dces not vary by
more than 10% of the resultant.
e “Number of sudden field changes’ in ead o the following 3 hins:
2.5< AB<5.0mG
5.0< AB<10.0mG
10.0< AB

A field change is defined as the asolute value of the difference between two
conseautive resultant field values. Because of the high sampling rate of the meter (2
readings per seand a sudden field change is more likely to be caised by a sudden
insertion a removal of an eledricd load than by walking by a source of field.
Therefore, the number of sudden field changes is a surrogate for the number of
transient magnetic fields which are associated with switching loads onand df. To be
courted , a “sudden field change” must aso be greaer than or equal to the average
value of the two conseautive records. For instance a 10.0 mG resultant field
following a 6.0 mG resultant field causes afield change of 4.0 mG, which is equal to
50% of the average of 6.0and 10.0mG, and thus qualifies as a “sudden” field change
andwill be wurted inthefirst bin.

The only adion required from people who wea the personal expaosure meter is to turn it
on at the start of the 24 hous of recrding. The user is asked to nde on the adivity diary
the time of the day when the meter isfirst turned onand then thetime of the day at every
change of the foll owing types of adivity: at home, in bed, traveling, at work, at schod,
and aher adivities. Every ten minutes snce being turned on,the meter will store in its
permanent memory a summary statistic which includes average, standard deviation,
minimum, maximum, times in a number of field ranges, number of sudden field changes
abowve seleded threshalds, length of time with constant field, and average field change
between successve readings.
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