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The Natiocnal Institute for Cocupaticrial Safety and Health (NIOSH)
appreciates the opportunity to commsnt on the Ooccupational Safety and
Health Administration’s (CSHA’s) proposed rule on 29 CFR Part 1910 on
electric power gensration, tranmmission and distrikution as published
mmmmmwy Jaruary 31, 1989.

NIOSH commends OSHA on the scope of this rule and the additional
protaction that the rule affords to the nation’s workers employed in
pover genaration, trarmmission, and distribution.

E

NIOEH is conomrned about the rate of injuries and fatalities among line
mechanics. NIOSH’s Division of Saf: Research (DSR) first identified
lineman or line mechanics as a high- coapation in the Fatal
Accident Ciramstances and Epidamiology (FACE) project. DSR personnel
162 field evaluations irnvolving 175 electrical-related

ties from November 1982 through Decamber 1988 in the FACE

ect. The most frequantly irvolved classifications included

(34), linemen (26), amd electricians (21). Twenty-three FACE
reports related to lineman are attached.

The FACE project doss not consider worker deaths from all ooccupations,
nor does tha FACE project provide the rate of fatalities for a given
eposre. NIOSH relies on its National Traumtic Cocuypational Fatality
data base (NTOF) to identify the mmbar of fatalities associated with
an occcupaticonal group and the esploymsnt and earning statistics from
tha Bursu of labor Statistics to datermine the exposed population.
Using thess data beses*, we have identified a total of 374 line
mechanic fatalities betwesn 1960-198% (an average of 62.3 line mechanic
fatalities per year from an average arrual esployment of 110,883 line
mechanics). From thass data, NIOSH estimates a death rate of 56.2 per
100,000 (56.2/100,000) line mechanics par year. Using this same
approach, the rate of fatalities among electricians in all industries

EHE}

OSHA has estimated 68 to 75 fatalities arrually (34 FR 497%) for an
estimated population of 657,77% electric utility workars. Comparing
the CSHA estimates to the NIOSH estimates raises a strong inference
that ths mjority of the fatalities coourring in the industry are among
the lins mechanics. While less than 20% of the worksrs
(110,883/657,773) in the estimated exposed population are line
machanics, approximately 80% to 90% of the estimated fatalities
(62.3/75 to 62.3/68) coouxr to the lina machanics.

#NIOSH acknowledges that, basad on the limitations of the data bases
, the NIOSH estimates for the mmber of fatalities and the rate
of fatalities are probebly less than the actual mumber.
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our position on the control of hazardous energy
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also possible to reduce the possibility of unintentional activation by

These design problems can often be
othar dasign factors such as switch location and safety catches.

ganaral reflect design problems with the

in
or systam.
overcoms by utilizing a locking device controlled by the workar.
This term would indicate that the devices covered
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OSHA uses ths term "rerdered incperable, if design permits" in

NIOSH coamands OSHA for having addressed these issuss in principal in
this proposed rule but would suggest that OSHA consider providing more
specific quidance than the gensric performence language used in the

peragraph (m) (3).
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must be made incapable of being cparated "if design permits." OSHA

should consider requiring that all covered devices be required to be
dasignad so that they may be "rendered incparable.® NIOSH also

o accuas ©5 the ety Laoiating devica reuin

|

ic may have access to the energy device, require
mandatory lockout.
Naise
NIOSH urges OSHA to consider incorporuting by refexence in this
standard the for noise reduction and hearing protection

from the gansral industry standards (29 CFR 1910.95).

NICSH has the following specific commants to the proposed standard; our
comants are based in part on actual irvestigations corducted as part

ctﬂnmmmot icable FACE reports are attached

for CSHA’s in the fimal rule.
1910.137 Electrical Protective Eguipmant
1910.137(a) (2) (11i): Breakdown tast should be defined, ard the
tast and proof test should be

a designated perscn. Establishing
resporaibility for the of the task would asmre
on a regular basis.
1910.269(a) (2) Training



hgularntn{mn;nworc-my kesps workers updated on new
tachrnology, and provides a motivational factor in emphasizing safety as
an oangoing exployer conoarn (Cohan et al. 1985]).

We suggest that OSHA considar specifying a minimm length of time for
training and retraining and further consider specifying both classroom
ard field training, particularly for line mechanics.

1910.269(b) Madical Sexvices & First Aiad

NIOSH agreas that cardicpulmonary resuscitation (CPFR) should be
available as soon as possible with four mirutes as the maximm delay
time (NIOSH 1986). This time limit should apply to both field work and
Losd work location. However, for emargency msasures to significantly
impact the swxvival rates following cardiac arrest, CPR (which may be
acninistered by a trained coworker) must be followed by Advanced
mmw(m)umaum(mummywm
by madical professionals using special equipment) (JAMA 1986).
Gansrally, this requires cocrdinating with the local emsxgency medical
service (EMS) to enmre that ACIS is available and can be provided in a
timely marner. The availability of ACIS and the means of cbtaining it
should be a subject of the job briefing required by the

1910.269(c). In situations vheazre defibrillation (a cri component
of ACIS) is not readily available, it is possible to provide an
Arccmatic BExternal Def (AED), a device which analyzes the
patient’s cardiac rhytim electronically ard delivers a defibrillatory
mmum [(Middleton and Trent 1988). While a
physician mwst acospt nm'd.bnl for such a device, they can be

appropriate
imdividual physicians, mmcimmmmh
"specification-oriented” standards. mhm.m-sm“mrbiu-

mmmm:yuumicfme-ammu-m
mmmumm, since ralying on individual
recamandetions waild result in nesdless confusion and incons
as wall as making snforomsent far more difficult. a:manymy-iciam
cmld.otm,uﬂtnﬂnhuicmdmﬂuﬁwfulm

Training in CFR (cne-parson rescus) can be cbtained in 4-hour courses
Association or the
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sessicns at three- to six-month intervals are effective in maintaining
skills (Starr and Waymaster 1986). At a minimum, OSHA should require
arrual recertification in CFR for appropriate workers.

1910.269(c) Job Briafing

NIOSH is supportive of OSHA in the requirements for job briefings. The
FACE rwports on electrocutions relatad to electric utility workars
indicats that there are a mmber of instances where a thorough job
briefing at the sits may have prevented a fatality. NIOSH doess not
consider the emption for worksrs working alone to be appropriate for
line mechanics or linsmsn. The acknowledged hazards of overhead line
work should require prior plaming with a supearvisor for each day’s
task and each new location [FACE reports 88-47, 86-26-II, 86-4-1I).

1910.269(e) Enclosed Spaces

CSHA has identified and defined “enclosed spaces® as work areas

requiring ial « "Enclosed spaces" as defined in the
rule have three hazards—escape ard rescue are

difficult because of access, hazardous electrical energy is

NIOSH has acoammlatad a body of data from the FACE project since 1982
that should be used to mpplemsnt the quidelines contained in thy
NICSH critaria dooment on confined spaces [NIOSH 1979). OSHA should
conaider two additional factors contributing to confined space
fatalities in formulating the final rule for enclosed spaces—cxygen
deficiancy and lack of hazard recognition by attandants. Oxygen
Michwmmtaan‘cdm(o.q.,hyot&wﬁc
ut.rhl[mtttmlm]&diqwofwbym,mz,
other gas acomulatiors). Rescus efforts by well
wlymmuommmmmwum
casualities

OSHA should require mnitoring for axygen deficiency in addition o
monitoring for flammable or toxic gases/vapors before all enclosed
spacs entxy. Tha FACE data imply that oxygen deficiercy is a frequent
cause of fatalities. Fortable amd relatively inmgpensive devices are
available for monitoring cygen deficiency and flammability. 'nuyut
camcnly used in underground xining ewiroments. A requiremsnt to
monitor for flammable or toxic cases/vapors and cxygun-deficient
atmospheres bafore entry of any enclosed space would be a prudent, safe
practice, and protect against a potentially fatal error in judgoent
regarding the rneed for oxygen deficiency monitoring.



NIOSH is rq-i‘eug that OSHA consider the following specific changes
in paragreph (e), "enclosed spaces" to provide additional protection to
workars from exposure to flammable or toxic gases/vapors and oxygen
deticiency. Although NIOSH is requesting that OSHA consider additional
protective measures, we strongly support all of the provisions of
paraceraph (e) that OSHA has proposed.

OSHA shxuld consider if the definition of "vented vault" in paragraph
(%) is adequately protective without requiring the testing for
flamable and toxic gases, vapors and oxygen dsficiency.

1910.269(e) (1): All workars entering an enclosed space or serving
as an attendant shall be trained in the hazards of enclosed space
Wmlmmmm. and enclosed space rescue

1910.269(e) (3): All confined or enclosed spaces should be clearly
marked or labsled with a warning sign or label that will warn all
workers of the potential dangers that may exist. These signs or

labels should be able to withstand any envirormantal conditions to

which they may be exposed.

1910.269(e) (5): Beceuse an emargency may arise at any tims, an
attandant should be used any time that work is being performed
inside an enclosed space [NIOSH 1979).

1910.269(e) (6) Calikration of Test Instruments
This paragraph should be modified to read:

*Test instruments used to >onitor atmospheres in enclosed spaces
shall be calibrated according to the test instrument mamufacturer’s
reconmendations when available and shall be kapt in calibration.”

An adequats level of accuracy shauld be achieved autamatically if
the test instrument is calibrated according to the manufacturer’s
recammsrdations.

1910.269(e) (8): NXOSH, a® previocusly stated, recamends

n_bnwuammmicmmmmmmm
while contimously ococoypying 2ay enclosed space. If OSHA should
consider a provision eavpting oxygen Jeficiency testing, this

emmption shiculd only appiyv if the forosad air ventilation is
cparating at all times. Testing of the atmosphere should be
performed wvhile a cyew is setting up forced air ventilation upon

their swrival at the scans.



1910.269(e) () Ventilation and Monitoring

NIOSH reccmmends that contimuous ventilation and monitoring be required
for all confined and enclosed space cperations [NICSH 1979). NICSH
cautions that allowing workers to contimucusly monitor for hazardous
atmospheres in lieu of ventilation should not be based solely on
assuring safe initial atmospheric conditions. Safe atmospheric
conditions inside a confined space can change quickly due to the work
being performed inside the space. A personal gas monitor alarm may
sournd if atmospharic conditions detericratse. However, these corditions
can detericrate so quickly that a worker may be overcams before being
ablotoadtorhtmmuatimqumhbrmghtinuﬂum\ed
the ventilation requiremant would be removing a very
hsicwmrytdl-atﬂamwithmnﬁwmuy

1910.269(e) (10) Specific Ventilation Recquirements

When continuous forced air ventilation is used in a confined or
enclosed space, air monitoring should be required to assure that
c carditions are safe before entry into the space. Requiring
a certain mmber of air changes doss not necessarily assure that a
confined space is safe to enter. In addition, it may be impractical
gmuucmmmmmmmma
changas.

Requiring forced air ventilation to be directed to the "immediate area
whare eaployess are present” may also be scmsshat unrealistic and

places an undue hurden on the worker. Workers may not stay in one area
of an enclosed space long encugh for this to be practical. It would be

preferable to simply require the entire confined space to be adecuately
ventilated.

1910.269(e) (12) Opwn Flames

A test for flammable gasses immadiately bafore and then only once every
hour while the cpen flame device is in use is not frequent enough,
especially in small utility vaults where atmospharic conditions could
change within mimtes. Continucus monitoring for flammable gases
during cpan flame cperations is feasible with the type of test
equipment cxrrently available, and provides an added degres of safety
to cover different types of situations. OSHA should consider requiring
forced air ventilation for cpen flame cperatians in enclosed spaces.



1910.269(h) ladiers, Platforms, Step Bolts and Manhole Steps

1910.269(h) (5): Numerous falls investigated as part of the FACE
project, though not concerning employess of utilities, occurred
when workars were repositioning themselves on structures without
their fall protaction in place. For this reason it would be safe
practice to maintain same form of fall protection whenever possible
(FACE Reports 89-3, 88=39).

1910.269(h) (5) : This saction should provide additional gquidance on
climbing in adverse weather canditions and precautions for
irdividuals working alone. A lone worker might have to climb a
pole or tower with tools or equipment causing the worker to have
trouble maintaining his/her balance. Additionally, a worker
climbing a pole or a towar may be subjected to very treachercus
footing, high winds, and cold or wet weatcher.

1910.269(i) Hand ad Fortable Fower Tools

1910.269(i) (2) (ii): Although the three methods of preventing shock
wauld be sufficient to prevent electrical shock to workers if
properly maintained, a graund fault circuit interrupt (GFCI) could
be used in conjunction with the cother three methods as a very
dependable back-up methcd of protection. Because GFCIs can cause
slight shocks and inadvertent movement that could result in serious
injury, GFCIs should not be solely relied upon in many
applications.

1910.269(j) Live Line Tools

1910.269{3) (1): Hot line tools should be tested if they are
visibly damaged. The tools should be able to withstand performance
criteria in place at the time of their mamufacture.

1910.269(1) Woxking On or Near Energized Poles

1910.269(1) (2): Sleeves should be used where any chance of
inadvertent contact

with ensrgized equipment or conductor exists.
A nmber of cases irvestigated by NIOSH persormnel have identified

inadvertent contact with energized power lines as the cause of the
incident [FACE Repcrts 88-3, 87-24-II, 86-50, 86-9~II).

1910.269(r) Lina Clearance Tree Trimming

1910.269(x) (1) (iv): The second line clearance tree trimmer should
also be in visual contact.



1910.269(:';)—(7) (ii): Rope should be inspected bafore each use.
Rope made unsafe by damage or defect should not be used.

1910.269(s) Cammmications Facilities

1910.269(8) (1): This proposal adcpts by reference 29 CFR 1910.97,
1910.97 is based on the 1966 ANSI standard €95.1. This standard
was uypdated in 1982. NIOSH understandr that the 1966 version is
mi:nd ard that OSHA should consider acopting the updated 1982
version.

1910.269(t) Undarground Electric Installations

1910.269(t) (3): Workers shculd never enter a confined space unless
a standby person is provided even if the electrical equipment is
. NIOSH strongly supports OSHA in this proposed

requirement [NIOSH 1979).

1910.269(w) Special Comditions

1910.269(w) (8): This section adopts by reference the laser
regulation in 29 CFR 1926.54. NIOSH understarxds that this is an

autdated standard and that OSHA should consider adopting the
updated provisions of ANSI 2136.1-1986.

Enclosures and/or anachments that
a;e not il;cluded are available free of
charge from the NIOSH Docket
Cffice (513/533-8450),
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86-9-11
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FACE REFCRTS SUBMITTED

Suriect

Painter dies in 96-foot fall from higiway
bridge

BEquipment opsrator/linsman electrocuted

Electrical contractor crew leader
electrocuted

Lineman dies fram fall from utility pole
Apprentics lineman electrocuted
Apprentice linemsn electrocuted in Virginia
Linexan electrocutad in North Carclina
Lineman electrocutad in Marylard

Lineman apprentice electrocuted in Indiana
*sad line mechanic electrocuted in Maryland

40 year-old linsman technician electrocuted
in North Carolina

31 year-old groundman electrocuted in
North Carolina

37 year-old lineman electrocuted in Georgia

50 year-old utility Jrker electrocuted
in chio

Lineman electrocutad in North Carolina

23 year-old lineman electrocuted in
North Carolina

Two electrical contractor employess
electrocutad in Kantucky

Lineman electrocutsd in North Carolina

Electric coumpany enployes electrocuted
in Ohio
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Inte
12/13/88

11/29/88
11/29/88

12/12/88
9/8/88
6/11/87
5/8/87
4/1/87
2/11/87
10/6/86
9/16/86

9/8/86

8/7/86

6/7/86

4/23/86

4/21/86

12/19/85

12/23/85

10/23/85
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FACE REFORTS SOBMITTED (contirmed)

Faoce Report
—Nmbax Subrject Date
86-3~1I Electric campany lineman electroauted 10/21/85
in Indiana
85-2%-I1 Contract worker electrocuted while 6/26/85
repairing 13.2 KV power line in
North Carolina
85-4-I1 Crew foreman diee due to electric arc 1/3/85

from power line



