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RF Protective
Equipment

Selection and Proper
Use Are Critical

nyone who works on communications
towers shotld be concerned aboui

A radio frequency (RF) radiation.
Unfortunately, you cannot see it, smell it, or oth-
erwise detect it until you start feeling the adverse
elfects from exposure to significant field levels
Luckily, there has been an increased awareness
over the last few years. The primary concerns for
any company that works near high power RF
sources should be to:

#= Minimize the risk to all personnel;

*  Comply with all FCC Regulations;

*  Comply with all OSHA, and state, and local
regulations; and

*  Minimize liability risk.
Regulations

Although the FCC adopied new regulations in
1997 and all companies were supposed o be
fully compliant by September 2000, many organi-
zations still have a long way 1o go. The FCC
started to increase enforcement of RF safety early
in 2002, Tt shut down broadcast operations at
the big antenna farm on M. Wilson outside Los
Angeles in July 1t issued s first ever Notice of
Apparent Liability and Forleiture (NAL) in
MNovember, fining one broadcaster $10,000. Four
days later another broadcaster was hit with a

| $10,000 fine. Insiders believe that there are
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many more (o follow. The deputy head of the
Enforcement Bureau is on record staring that

enforcement of RF safety standards was one of
her three main goals and that "the way they
intend o achieve compliance is with large lines.”
If you are fully compliant with FCC regulations,
you usually satisfy OSHA and other require-
ments.

Liability Risk

The best ways 1o minimize liability risk are 1o
keep people from geting hurt and be fully com-
pliant with all regulations. An essential compo-
nent of compliance is the implementation of an
effective RF salety program. The essential ele-
ments of an RF safety program, including the
proper implementation, would easily fill a sepa-
rate article. But there are three points that are
immediately relevant to the main theme of this
article:

« A safely program cannot be effective without
education ol the workers involved.

* RF protective equipment is often required to
achieve compliance at an RFR site.

*  The selection and proper use of RF hazard
control equipment is essential to maintain-
ing a safe work environment, complying
with all regulations, and minimizing liability
risk. Both the selection and the uwse of RF
hazard control equipment require education.
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RF Protective Equipment
RF Hazard Control Equipment

Hazard control equipment has been an essential tool of
industrial hygiene and safety prolessionals in many areas
for decades. But RF radiation (RFR) hazard control
equipment has only heen available for the broadcast
industry for about 10 years. And, judging by the industry

buzz, there is a lot ol conlusion about its application and
use

There are basically two types of RFR hazard control
equipment available: RF personal monitors and RF pro-
tective garments. What are the important things 1o con-
sider when selecting and using an RF personal monitor?
What level of protection do RF "suits” provide? Can per-
sonal monitors be used with protective garments? These
are important questions. Anyone who uses or is consider-
ing the use ol RF PPE should know the answers.

RF Personal Monitors

Personal monitors are designed 1o sound an alarm above
a preset threshold. There are several factors that should
be considered in selecting a monitor:

Frequency range: The first monitors developed lor the
military covered the microwave band only. The latest
th.‘Si:_.',ll.‘i are very broadband. One dt":iig_l_[] aperates lrom
100 kHz to 100 GHz. A monitor should cover all the
EMILIETS '\'-"IIL']L' WOLL e gt?lllg Loy '-'-'l'.'l]'lr\'.

» Single, double, and friple drum
hoists for anlenna tower erection.

« Standard units from 4,000 Ibs
linepull, 1360 ft. 3/8" rope capacity,
to 23,800 Ibs linepull, 12,000 ft.
3/4" rope capacity.

» Custom engineered unils available.
+ Personnel raling in accordance

with OSHA directive CPL2-1.29.

» Fully hydraulic drive systems,
powered conirolled lowering.

Frequency response: Monitors can have a "flar” frequency
response or a "shaped” response. The sensitivity of a
shaped sensor varies with frequency. For example, the
FCCs Maximum Permissible Exposure (MPE) limit for
Occupational/Controlled exposure at VHF frequencies
(30-300 MHz) is 1 mW/cm_. Below 3 MHz itis 100
mW/cm_. Take a simple site with one AM and one FM
antenna, and you can see the advantage of a shaped sen-
sor that responds in terms of "Percent of Standard." With
a flat response, il the total field level from the two anten-
nas is greater than 1 mW/rm_, you cannot determing
whether you are exposed above the MPE. If vou are
exposed 1o a 20 mW/em_ field, with 199 mW/em_ com-
ing from the AM and 0.1 mW/em_ from the FM, vou are
only at about 30 percent of the MPE (19.9/100 + 0.1/1).
Of course, il hall the field were coming from each anten-
na, then you would be at 1,010 percent of the MPE
(1O/100 + 10/1). Monitors are typically set to trigger at 50
percent of the MPE 1o allow lor measurement uncertainty
There are sound reasons why the siandards are frequency

dependent. Your body absorhs the most enengy under
conditions where it forms the best antenna, An average,
ungrounded adult male makes a great Channel 6,
Women, who tend 1o be shorter than men, make very
good FM radio antennas!

Fields detected: Monitors detect the E-field, the H-field,
or both. Al the lower lrequencies, induced and contact
currents are more ol a threat than thermal affecis, Both
are related o the strength of the elec-
tric field. That is why the most mod-
ern standards, such as 1EEE £95.1-
1999, allow much higher magnetic
fields below 100 MHz. At AM frequen-
cies, even a "heavy” magnetic lield i
never more than 10 <B higher than the
electric lield. Yet the 1TEEE limit is
10,000 times higher lor the magnetic
field at these lrequencies, Yes, FCC
MPE limiits are the same for both fields,
but the 1EEE standard is biologically
more correct. Al 50 MHz (o 100 MHz
vou l‘:ligh! be in the near licld 5-10 [eet
from the antenna. So, unless you are
essentially on top ol one of these high-
power broadcast antennas, an accurate
E-field sensor works very well, But be
careful, -.lipulu.‘ electrie Lield detectors do
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not work on the b wly below 50 MHz,

Once you have vour R |‘.-r|'ﬁnm| o=
tor, there are a ft"\\ lhll]!"-. 10 consider:
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Where to wear the monitor: Monitors are directional and
should be worn on the torso facing forward. Your eyes

and testes are the most valnerable parts of your anatomy:
It is not possible to make an RF personal monitor that
works isotropically on the body.  Although the monitors
do not detect what is behind you, they are generally very
eflective, providing vou do not stay motionless. The
problem is heating, so as long as you move occasionally,
the monitor should pick up the lield.

changing into his Superman outfit in a phone boath
The manufacturers of these garments stress that vou
should know the intensity of the field that you are
entering. Yet, most survey instruments are not usable
at very high lield levels. This leaves computer model-
ing as the most common method used to estimate
ficld strength in very high lield areas. The conserva-
tive, recommended approach is to assume 10 dB of

Wherve not to wear the monitor:
Wearing monitors on vour belt over

the back pocket brings new meaning
to the concept of CYA, but it is not the
correct place to wear a monitor. And
RF personal monitors do not work
underneath RF protective garments.
Wearing a RF personal monitor under
a RF protective suit appears to make
sense to those that are not familiar
with the personal monitors and the
suits. It would seem that the monitor
would simply detect what is getting,
through o the wearer. This approach -
wearing the moniior under the protec-
tive suit - does mot work, is potentially
unsafe for the wearer and would never

Line riding

Ride safe. Ride legal.’

With the Towersmart™

radio anti-2-block system

Expandable — add a load cell, line speed indicator
or a climber vest mounted winch-stop transmitter

be vecommended by the manufacturer
of the personal monitor:

RF Protective Garments

Fersonal monitors can tell vou where
you cannot go or should not remain,
but what if you need to work in an
area with signilicant RF [ields?
Protective garments are often a good
solution to this problem. These suits
can be considered Personal Protective
Equipment (PPE). As with personal
monitars, there is olten confusion

about protective garments. These par-
! 2 i TOLL

menis ['-n:'."tclr a subsiantial amount of FREE

protection, 10 dB minimum and often
more, and work above 50 MHz. But
there are limitations and cautions,
especially at lower frequencies, such as
in the AM radio band:

*  Protection is limited: Putting on an
RF protective garment should not
be equated with Clark Kent

» Safeguard employees ¢

» Protect your reputation «
» Meet OSHA requirements ¢

One system. One phone call.

Call the experts today!
1-888-562-3222

*In accerdance with OSHA CPL 2-1.38

“Get it up safely”

The LOAD & A-2-B COMPANY Inc.
www.loada2b.com
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RF Protective Equipment

protection - restrict your work to areas that are no
higher than 1,000 percent of the MPE limits.

Proper use: [t is critical that the body of the suit makes
intimate contact with the special conductive socks. The

importance of making good contact between the main

suits must be worn properly: Suits should never be

used without the hood above 800-900 MHz due to
the potential for eye and brain damage at those
frequencies. Hoods are generally not required below

400-500 MHz. Al Irequencies in between, the suits
can be used at levels of 300-500 percent of the MPE,
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Complete RF path Solutions,

Accessories

Heliax Coaxial Cable

Base Station
Antennas

Broadband, I5M,
MMDS and UNII

Systams
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“ou®  800-255-6222
www.afcommsupply.com
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part of the suit and the conductive socks cannot be
overemphasized, especially if you intend to work at lower
frequencies, such as near an AM radio station.

The suits need to have a path to ground to work properly:

If you leave the socks off, you not only do not have a

good path to ground, but the cur-
rents into the suit pass through your
ankles. The current density in the
ankles can be very high and can pro-
duce very high Specific Absorption
Rates. If your ankles feel warm,
something is wrong.

her considevations: The coverall,

gloves, socks and hood can impede
mohility and add 1o heat stress, and

the hood can limit visibility.

A new high-power RF personal mon-
itor is now available for use on the
outside of RF protective garments.
This combination of suit and monitor
15 the ideal solution to working in
high-level RF fields. Just remember, if
the monitor sounds an alarm at 1,000
percent, it is time to back off and ger
the power reduced before you pro-
ceed.

Summary

RF personal monitors and RF protec-
Live garments are important tools for
the tower industry. But, 1t i5 very

important to choose wisely, And it is

even more important to use these
tools correctly. Ty

- Www.osha.gov




	Untitled - 1
	Untitled - 2
	Untitled - 3
	Untitled - 4

