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Executive Summary

The use of police traffic radar units has been recently
addressed as to police officer safety. The CPRC
contracted a further study to determine if there was any
danger of operating a radar unit inside a police car.
Although this procedure is not standard practice, there
have been occasions where this had been observed
especially during the winter months.

Two full-size cars, a 1991 Ford LTD and a 1992
Chevrolet Caprice were used in the study. The purpose
of the study was to determine if there were any
multiplying or amplifying factors that would increase the
power of the units in the patrol car. The study
investigated two positions - position 1 - forward through
the front windshield and position 2 - attached to the
door pillar (driver's side) facing through the back
windshield. In the second position two orientations were
investigated - straight through the back window and
pointed downward at the rear window deck.

The conclusion of the study was that there was no
amplification of the radar power in the patrol cars.
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DOCUMENTATI ON REPCRT

SCOPE

The purpose of the text contained herein is not an
attenpt by MPBT to nmake any presuppositions on the
effects of mcrowave radiation, but to sunmarize and
present the facts and data conpiled in the papers
published by various authorities and concer ned
I ndividuals, as specified in the Bibliography.

PERCEPTI ONS

When researching docunentation regarding the effects of
human exposure to non-ionizing mcrowave radiation in
the 8-12 Gz and 18-26 GHz bands, an underlying thene
ener ges.

This thene is the tendency for alarm due to
msinformation and the absence _ of  sufficient
information on mcrowave exposure. This is not to say

that exposure to mcrowave energy is or is not
detrimental to human tissue.

Articles such as "The H dden Hazard of Traffic Safety"
by Gary Poynter, found in the publication Law
Enforcenment News, attenpts to I|ink cases of police
officers with cancer to excessive exposure to m crowave
ene_rg?/ from m crowave speed nonitoring equipment. The
article also goes on to site exanples of oHea (O fice
of Heal th and Environnental Assessnent) and EPA
(Environnental Protection Agency) reports warning of
t he possi ble  hazards of chronic exposure to
el ectronagnetic radiation such as that emtted by
m crowave speed nonitoring equipnment.



1.3

In the article entitled "Patrol Car Hot Spots", the

author states that... "The interior of the patrol
vehicle equipped with a traffic radar unit al so
contributes to the creation of "hot spots'. The

mcrowave signal from a traffic radar unit bounce
around the interior of the vehicle, and where the
signals converge can cause a hot spot where the power
density is higher than that actually produced by the
radar unit itself at peak power."

Anot her article entitled "A Doctor's Warning" quotes
Dr. Mlton Zaret (a specialist in radiation-related
injuries) as saying... "The practice of using radar
speed detectors inside the cab is extremely dangerous.
You should be disturbed by the contrary advice
apparently given you."

It has also been stated that officers enploying
m crowave speed nonitoring equipnent are not given
proper instruction on safety procedures, such as not to
poi nt the mcrowave beam at the bOdK and not to | ook
directly into the radiating end of the m crowave speed
nmoni toring equiprent.

The opinion raised in the above statenments express a
grow ng concern about the actual safety of m crowave
speed nonitoring equi pment.

RATI ONALE

Logically, the inplenentation of a specific standard to
insure sufficient safety margins from a particular
hazard, would entail a thorough analysis and
understanding of the health risks.

In the paper entitled "Proposed Revision ofthe
Canadi an Recommendations o n Radiof requency Exposure
Protection" by M A Stuchly of the Bureau of Radi ation
and Medi cal Devices, Health and Welfare Canada, it is

stated that... "In devel opment of health protection
standards, such as RF exposure linmits, various genera
rules and criteria can be selected. There shoul d be a

sufficient data base of adverse effects on hunman bei ngs
and their nechanisns, which permts a quantitative
analysis of health risks related to any proposed
protection limt.



"Scientific data on adverse effects on hunmans,
I ncl udi ng elpl dem ol ogi cal investigations, are so sparse
and inconplete that they are insufficient for even
qualitative hazard assessnent. Therefore, RF exposure
standards are nearly exclusively based on experinental

evidence with animals and ~“conplex physical and

physi ol ogi cal  explorations. Furthernore, 1nheritance
mechani sns are not well understood for many of the
effects observed.
"For occupational exposures, a safet factor of
\zln\lﬁprom rrat.elal 10 was Incorporated  wth reference to
at was lu %ed as exposure conditions resulting in a
y

potenti al arnful health effect. For the general
pOpIUIc?tdl on, an additional safety factor of 10 was
Included.

scientific  American Magazine states that... "Th
setting of standards 1s a surprisingly difficult
rocess. Sone hazards of microwave energy, such as
urns or heat stress, are wel|l establis e%ly effective
standards can be set for these. Whet her ot her
standards can arise from exposure to | ow |evels of
mcrowave energy is a mtter of conjecture, which
depends on the interpretation of a large body of often
unreliable reports.”
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EXPOSURE STANDARDS

Exposure standards found around the  world vary

typically from 10 mW/cm® down to 1 mw/cm?, averaged
over a period of tinme.

In the USA, the Anerican National _Standards Institute
(ANSI) has set a linmt of 5 mWw/ecm? averaged over 0.1
hours, or 6 m nutes.

| n Canada, the Environmental Health Drectorate, Health
Protecti on Branch_has published a docunent entitled
@dbafety Code 6 - Recomrmended Safety Procedures for the
| nstal I'ati on and Use of Radi ofrequencY and M crowave
Devices in the Frequency Range 10 Mz to 300 CHz'. In
this docunment, Section 2.5, page 6, entitled 'Mximm
Exposure Level for the General ublic' states that...
"For whole or partial bod¥ exposure or any nenber of
the general public to either continuous 0Or nodul ated
el ectromagnetic radiation of frequencies in the range
10 Mz to 300 Gz, the followng |evels nust not be
exceeded, when averaged over a_one-mnute period:

- rms electric field strength 60 VIM
- rms nmagnetic field strength 0.16 VIM

power density 1 mW/cm?

In addition to the exposure |evel standards, Safety

Code 6 includes in Section 3 guidelines for
' Responsi bility and Personnel’. In this section,
Safety Code 6 ‘'states that... "The owner of the device

or installation emtting the RF/ mcrowave waves is
ultimately responsible for radiation safety. The owner
IS responsible for ensuring that the equi pnent provided
for the responsible user and mcrowave radiation
workers neets all applicable radiation safety standards
for that equipment and the safety _requirenents
specified in this Code (Safety Code 6). ~ The owner may
del egate this responsibili tP/' How this responsibility
is delegated to staff wll depend on the size of the
organi zation and the anmount of radiation emtting
equi pment  owned. One or nore persons nust be
geiSI gnated by the owner to carry out the role described
el ow. "



Under the sub-heading entitled 'Responsible User' of
Safety Code 6, it is stated that... "there nust be at

| east

one person, or conmttee, designated at the

responsi bl e user, to undertake responsibility for:

a)

b)

9)

h)

ensuring t hat assi gned equi pnent  is
mai nt ai ned and used correctly by conpetent
personnel ;

establishing safe operating procedures for
t he equi pnent;

setting radiation safety rules and ensuring
that all staff are nade aware of them

ensuring that all mcrowave radiation workers
are aware of the contents of this code:

knowi ng the exposure levels in the vicinity
of the equipnent under all conditions of use:

demar cating areas where exposure in excess of
the maximum limts can result, and postlng
warning signs drawing attention to permtte
occupancy durations as determned by the

recommendat i ons of Section . 2;

investigatin% exposures which may be in
excess of the maximum | evels permtted:

designating staff as m crowave radiation
wor kers:

arranging for the nedical examnation of
"over-exposed workers" as deened appropriate;

recording | evels and duration of exposure for
persons who have been exposed in excess of
the maximum limts: and

ensuring that appropriate radiation surveys
or nonitoring are performed when and as
required.”



Under the heading '"Safety OFficer’ (Section 3.3), the
Code states that... "A safety officer may be delegated
some of the responsibilities ~of the responsible user.
The extent and nature of these will depend on the size
of the organization and the nunber of devices. In
general, ‘the Safety Oficer provides technical SF%IPport
In the planning, installation of, and use of and
M crowave devices."

Wien review ng paper such as:

"Report on Traffic Radar M crowave Exposure' by A
Trottier MD., Director Health Services, CPRC

"Staff Study, Non-lonizing Radiation and Speed
Monitorin Devi ces' (Batelle  Study) by
Col onel Thomas W _ Rice, Superintendent OSHP,
and Charles D. Shipley, D rector, Departnent
of H ghway Safety

"Traffic Radar  Power Densi ties: Summary of
Findings' (April 19, 1991) by Robert Bradley,
Institute of Police Technol ogy and Managenent

the recormendations nmade for safety procedures when
using mcrowave speed nmonitoring  equipnent, are
representative of the procedures recommended by MPBT.
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RECOMMENDATIONS

MPBT nakes the followi ng recomrendations, to enhance
safety for owners of mcrowave speed nonitoring
equi pnent .

a M crowave speed nonitoring equi pnent bein
) consi der ed pfor acquisit?onq pshould bg
certified.

b) M crowave speed nonitoring equi pnent nust be
I nspected for proper operation and power
output levels on a regular basis. The power
output levels would be conmpared to the
Canadi an Safety Code 6 specification of 1
nW/cm?. Equi pment found to be out of
specification should be removed from service.

c) Appropriate instruction should be given on the
proper use of, and safety aspects of
m crowave speed nonitoring equipnent.

The following instructions should be included when

training users on the proper handling of mcrowave
speed nonitoring equi pnent:

i)  Wen handling the mcrowave speed nonitoring
equi pment, avoid pointing it at any occupants
in the vehicle.

i) Wen the nicrowave speed nonitoring equi pment
is operating, insure that it is pointing
t hrough the w ndow.

iii) Wen the mcrowave speed nonitoring equipnent
is not in use for speed neasurenents, turn it
of f. This will reduce the overall exposure
peri od.
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SUMMARY

Al t hough several papers have been witten on mcrowave
SEeed moni toring equipnent and their radiated fields,
there still appears to be a |ack of consensus on the
effects that low level mcrowave energy from this
equi pnent has on humans.

Wien neasurenents, taken by MPBT, of mcrowave RF
|l evels inside two police cruisers equi pped wth
m crowave speed monitoring equi pnent, Wwere conpared to
nmeasurenents found in the follow ng reports:

1) "Institute of Pol i ce Technol ogy  and
Managenment", April 23, 1991;

2) "Field Strength Measur enments of Speed
Measuring Radar Units", by Law Enforcenent
St andar ds Laboratory, US Departnent of
Commerce, National Bureau of Standards, 1981;

3) "Testing of Police Traffic Radar Devices to
t he Model Performance Specifications for
Police Traffio Radar Devices - As)rll 1984",
by Performance Test Center (PTC), Research
and  Devel opnent Di vi si on, | nt ernati onal
Association of Chiefs of Pol i ce under
Nati onal Bureau of Standards

4) "Batell e Study - Decenber 13, 1990", by Dr.
James Wasil, Technol ogy and Science Advisor,
Division of Safety and Hygiene, Bureau of
Wor kers Conpensation, Col unbus, Ohio;

5) "Chio State Hi ghway Patrol Pl anni ng and
Anal ysis", March 1991.

MPBT's data showed very good agreenent.

In the final analysis, it does not appear to be a
matter of mcrowave speed nonitori n% equi pnent not
conformng to regulations but rather ow m crowave RF
levels, conplying with regulations, are affecting the
equi pnent user.



2.0 TEST REPORT OFRF MEASUREMENTS

2.0.1 APPL| CABLE DOCUMENTS

The foll owi ng docunents, or parts thereof, may be
applicable to this Test Report:

ANSI  C63. 5

NBS Tech.
Note 1309

NBS Tech.

Not e 1099

NBS

| EEE

MPBT

SAE- ARP 985

"For El ectronagnetic
Conpatibility - Radiated

Em ssions Measurenents in

El ectromagnetic Interference
(EM) Control - Calibration of
Ant ennas”

"NBS Calibration Procedures
for Horizontal Dipole
Ant ennas”

"El ectromagnetic Conpatibility
and Interference Metrol ogy"

“Calibration and Meaning of
Ant enna Factor and Gain for
EML Ant ennas"

"Properly Applied Antenna
Fact or s"

“Summary of Visit to N ST"

" Br oadband El ect romagnetic
| nt erference Measurenent

Ant ennas: St andard

Cal i bration Requirenments and
Met hods"



1 CAL|I BRATION OF M CROWAVE SPEED MONI TORI NG
EQUI PMENT

2.1.1 SCOPE

This Test Report, submtted by MPBT, establishes
the test procedures and associated data for
Radi ati on Hazards testing of mcrowave speed
nmoni t ori ng equi pnent manuf actured by "Tribar
| ndustries" and "Kustom Signals Inc". A
measurements were taken at a distance of two
i nches from the radone.

2.1.2 TEST CONCLUSI ON

All data collected to date by MPBT indicates that
of the  nunerous m crowave  speed nonitoring
equi pment  neasured, all units produced results
that were well within the Safety Limts specified
by the Health and Safety Code 6.



2.1.3

2.1. 4

RADAR MEASUREMENT METHODOLOGY

The Safety Code 6 of National Health and Wl fare
of Canada states that the "General Public (those
I ndi viduals that are not m crowave radiation
workers) shall not be exposed to power density
| evel s" greater than 1 mW/cm? averaged over a
| -mnute period in the range of frequencies
bet ween 10 Mz and 300 G+.

The m crowave speed nonitoring equipnent used
(Tribar Industries, Serial Number 13301; and
Kust om Si gnal s Inc., Serial Nunmber 5540001)
operate in the continuous-wave node (CW, and,

en measured for RF output, have been found to
radi ate bel ow the specified 1 mW/cm? limt.

GUN TYPE MEASUREMENT DI STANCE mW/cm?
TO HORN
Tri bar 2 inches 0. 69
Kust om Signal s 2 inches 0. 80
EM TTED POANER LEVELS OF THE M CROMVE SPEED

MONI TORI NG EQUI PMENT MEASURED AT TWOD | NCHES

The radi ation levels at 10.5 GHz and 24.15 Gt
were neasured at two inches fromthe horn covers
of the mcrowave speed nonitoring equipnment.

For the 10.5 Gz frequency, a small X-band |inear
horn (2.5 cmby 2.25 cmnouth) was used to receive
the radiated energy. For the 24.15 GHZ frequency,
a small K-band horn (1.5 cmby 2.0 cm nouth) was
used to receive the radiated energy.

The 10.5 GHz horn was first calibrated on the
Hew ett-Packard 8510 Network Analyzer for mnimm
VSWR, then, using the "Three-Antenna Methodwx*,
the Gain was determned to be nine (9) dB.



The expected power fromthe horn in a one mW/cm?
field was determned by the followng fornula:

Pro = F+6 0 )
41

Pr = Power Received

F = Field mWw/cm? at the Horn Focus

G = Gin of Horn =9 dB or 7.9

A = Wavelength at 10.5 Gz = 2.84 cm
Theref ore,
Pr = 1 mW/cm?z7.9_ .(2.849 cnj 2 5.1 mw

477

A calibrated source of 10.5 Gz was set to 5.1 nWW
and fed into a receiver. The receiver signal was
recorded and conpared to the signals fromthe
receiving horn,  placed two inches from the
mcrowave speed nonitoring equipment.  Since the
unit transmts circularly polarized signals, the
vertical and horizontal "conponents were added to
obtain the Total Power.

*1 - Three Antenna Method, ARP-958, ANSI-C63.5



The 24.15 G4z horn was first calibrated using the
Hew ett-Packard 415E SWR Meter for m ni mum VSWR,
then., using the "Gain Measurenent by Conparison
gathod"*z, the horn gain was determned to be 18
B.

The expected power fromthe horn in a 1 mW/cm?
field, F, was evaluated using the follow ng

fornul a:
Pro = F-G A2
4T
where Gis the gain of the horn, and I's the

wavel ength of the emtted radiation.
For the 10.5 G horn, this yields:
Eq. (1):

Pro= 1 mW/cm?.63.09 - (1.24 cm? = 7.7 nW
4Ty

Using this reference, Eg. (1) may be rearranged to
gi ve:

F = 447 * Pr

—y

G (A°)

at the position of the measuring horn.

The RF signal radiated by the 24.15 GHz m crowave
speed nonitoring equipnent is also circul arI%/
pol ari zed; thus, the Total Power is conposed 0
the horizontal and vertical conponents added
t oget her.

*2 - "Antennas" by L. V. Blake, 1984, Library of Congress Catal og
Nunber:  84-04513, originally published by John Wleg & Sons
1966



2.2

RF MEASUREMENTS W THI N THE POLI CE CRU SERS

2.2.1 SCCOPE

This Test Report, submtted by MPBT, establishes
the test nethods and procedures for conducting
Radi ated Em ssions in sanple Police Cruisers to
’ ocaite the zones of maxi num m crowave radiation
evel s.

APPLICABILITY

All t est procedures, [imts, results and

observations defined by this docunment apply to he

radi ati on hazard testing the Tribar Industries and

Kustom Signals Inc. Radar Speed Quns, |ocated

VC\]/ithi_n a Ford Crown Victoria and a Caprice
assic.

RF PONER LEVEL MEASUREMENTS W THI N TEE TWO
SAMPLE POLI CE CRU SERS

Measurenents of the anbient RF levels within the
police cruisers were systematically taken, using a
pre-defined "X-Y-Z Gid Pattern" for positiona
ref erence.

Measurenents were started at the origin GOO
(refer to Figure 1) and proceeded at the grid
increments of the "X-Y-Z Gid".

Each point was scanned through three axes, and at
0° and 90° of horn polarization--thus covering all
possi bl e angl es about each grid point.



Any anonmalies that appeared, or the highest signal
| evel observed, was recorded on the data sheet,
with an X-Y-Z coordi nate.

To ensure conplete coverage of the vehicle
interior,  scanning wth the _horn was al so
conducted in all spaces between grid coordinates.

Any Signals found having significant anplitudes
were associated with the nearest X-Y- grid
i ntersection.

Scanning was also concentrated in the space that
woul d be occupied by the driver.

Si de-1obe emssions from the mcrowave speed
monitoring  equipnent were also scanned at each
unit position.

It should be noted that RF absorbing nmaterial was
placed in front of and behind each police vehicle,
to absorb the radiated RF energy fromthe
m crowave speed nmoni tori ng equi prment . . The
purpose of this procedure was to reduce any
reflections of RF energy back into the vehicle,
t hus causing any unrealistically high RF energy
measur enment s.

2.2.4 OBSERVATI ONS

On analysis of all the data acquired, it was found
that although RF energy is present throughout the
entire interior of each vehicle, the levels of the
RF energy were well below the specified safety
limt of one mW/cm2.

The nost significant RF energy levels were
observed when the neasuring horns were in line

with, and pointing at, the nicrowave speed
moni toring equipnent's output horn. These ener gy
| evels were also well below the specified

limts.
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TEST REPORT DATA - Available on request (54 pages)
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