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I. SUMMARY 

In February 1980 the National Institute for Occupational Safety and 
Health (NIOSH) received a request for a health hazard evaluation at 
Paci fic Gas and Electric (PG&E), East Bay Division, Oakland, Califor­
nia. The request originated from employees' concerns for potential 
health effects, both short and long term, from polychlorinated 
biphenyls (PCBs) exposure while servicing transformers and capacitors. 
The request specified that all linemen, as well as a special emergercy 
crew (East Bay Division specialist crew for handling PCB's) were poten­
tially exposed to PC.Bs during routine line work, inspections, spills, 
explosions, clean-up, etc. 

NIOSH conducted an industrial hygiene evaluation on March 27, 1980, of 
the occupations in question. At the March meeting NIOSH met with PG&E 
and employee representatives wh:l were responsible for procedures for 
handling PCBs and information was excharw;ied regarding the corn;:iany' s 
present position on PCBs. This information, as well as information 
collected from the requester and a review of the pertinent literature 
regarding PCBs, were used to determine the effectiveness of PG&E' s 
polychlorinated biphenyls program. 

Based on the data obtained in this evaluation, NIOSH has determined 
that Pacifie Gas and Electric Company East Bay Division ' s program f or 
maintenarce and emergercy handling of PCBs should afford workers rea­
sonable protection from health hazards due to potential PCS exposures. 
However, there are certain areas in Pacific Gas and Electric's PCB 
program which need to be irrproved. These irclude an improved respira­
tory protection program, environmental monitoring, medical surveil 
lance, additional training and education, and an improved sanitation 
practice program for th:lse em;::>loyees who handle PCBs. Recorrrnendations 
to further assure employee protection against possible PCB exposures 
are ircltded on pages 10-14 of this report. 

­
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II. 	 INTRODUCTICl-4 

On F'ebruary 26, 1980, an autrorized representative of Pacific Gas and 
Electric, East Bay Division, Oakland, callfomia, submitted a request 
pursuant to Section 20(a) (6) of the Occupational Safety and Health Act 
of 1970. l · The request stated that all PG&E linemen and an emergercy 
crew v.ere potentially exposed to PCBs used in capacitors and transform­
ers in tre East Bay District. 

III. 	 BACKGROLNO 

Pacific Gas and Electric is a utility company which provides and ser­
vices primarily natural gas and electric power to areas throughout 
California. Among tre various locations serviced by PG&E is the 
t-brtrern California area which is broken down into several divisions of 
which East Bay is one of their larger divisions. There are approxi­
mately 5,000 service personnel throughout the entire PG&E network who 
work as linemen. The work shifts are 8:00 A.M. - 4:CO P.M., 4:00 P.M. 
- 12:CXJ Midnight, and 12:00 Midnight - 8:CO A.M. 

The total number of capacitors and transformers containing PCBs is 
unkn:>wn; h:lwever, it was estimated that the majdrity of PC:Ss, about 96 
percent, are used in capacitors. Each of these units has been identi ­
fied according to the Environmental Protection Agercy (EPA) marking 
system and, trerefore, each of these units can be easily recognized as 
c·antaining PCBs. Over the last three years there have been approxi­
mately 17 irciderces per year which have required linemen to attend to 
transformers or capacitors containing PCBs. 

The fallowing is a compilation of the information presented to NIOSH 
from PG&E. This ircludes their PCB handling procedures, Region IX EPA 
recommendations to PG&E for PCB spills, and PG&E' s poli cy for safet y 
and realth while handling PCBs~ 

· PG&E' s ·Handling Procedures for PCBs 

During the control and clean-up of PCB leaks, spills, explosions, etc., 
PG&E employees are required to follow the specific safe work practices
and environmental safeguards set forth in their PCB bulletins and stan­
dard practice statements. Each of these are issued by PG&E's Electric 
Transmission and Distribution, Electric Substation, and Materials 
Departrrents. 

PG&E' s standard pro.cedures require that upon receipt of not.ice of a 
potential PCB problem, a PG&E troubleman is dispatched to the scene to 
.determine whether a full maintenance crew is immediately required. 
Notice is typically received in either the form of a telephone call 
from a customer to report a leak ard/or explosion of a capacitor, or ir. 

1 Section 20(a)(6) of the Occupational Safety and Health Act of 1970, 
19 u.s.c. 669(a) (6) , autrorizes the Secretary of Health, Education, . and Wel­
fare, following a written request by any employer or authorized representative 
to employees, to determine whetrer any substarce normally found in the place 
of e~loyment has potentially toxic effects in such concentrations as used or 
found. 
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the form of an automatic circuit relay alarm which is. observed by the 
FG&:E district operator. The troubleman is dispatched by the district 
operator· and rormal response time is 15 to 20 minutes. 

Once at the scene the troubleman will · electrically isolate a damaged 
capacitor bank using a 35-foot "extendo" stick and, if needed , he will 
place traffic cones around the contaminated area. The troubleman• s 
call for the full maintenance crew is hardled by the Electric Transmis­
sion and Distribution Department, hereinafter referred to as "T and 0" , 
at the Oakland Service Center. If the capacitor unit is observed by 
the troubleman to be intact and not damaged, on instructions from the 
district operator the troubleman will re-fuse the bank and test the 
unit to determire its effectiveness. 

Should the troubleman observe a capacitor unit to be swollen but not 
ruptured, again on instructions from the district operator, he will 
electrically isolate the damaged unit and the replacement will be 
scheduled as a routine matter for the maintenance crew. The re-fusing 
procedure discussed atx>ve is not eITT;)loyed during night work in order to 
minimize the potential of a PCB incident during the hours of darkness. 

The PCB emergency maintenarce crew is a special 3-man electric crew 
under the supervison of a Line Subf oreman. The maintenance line crew 
uses a 35-foot bucket t ruck in the majority of PCB clean-up cases. The 
crew is also equipped with an electric line truck with a 40-foot boom 
to which an aerial basket may be attached. In cases where the pole is 
rot accessible , linemen are required to climb the pole in order to 
remove the damaged capacitor unit. 

Aft er dispatching tre PCB maintenance crew, T and D will notify the 
East Bay Division PCB Coordinator of t he situation and, if required, he 
will arrange for a Contract Clean-up Em;Jloyer to handle removal of 
spilled PCS. PG&E has had this type of contract since 1974. T and D 
then notifies tre Materials Department warerouse of the need for PCS 
clean-up · and a warehouse crew is dispatched to the scene with the 
required barrel s and boxes for clean-up and removal of PCB contaminated 
materials. 

The 	 boxes are 4' x 4 ' x 4' plywood boxes which are designed specifi ­
cally for handling leaking PCB equipment and contaminated material . 

These boxes are built for maximum strengt h and are coat ed wit h a tar 
substarce inside. To assure co!Tl)lete containment of PCB fluids t he 
f ollowing is also done to tre boxes: 

1. 	 The boxes are lined with a heavy gauge plastic sheet of clear 
polyethylene or equivalent . The sheet is secured by stapling 
it to the top edge of the box. Care is taken to assure that 
the plastic sreet is tou:::hing all i nside surfaces of tre box to 
avoid tearing wren reavy articles are inserted. 

2. 	 An "oil-dry" COrtlJOund is then poured into the box unt i l tre 
bottom is covered ·by at least a 3 inch layer. 
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NOTE: PG&E is presently seeking a sealing substarce ttmt will be 
applied at the time of fabrication of the box. 

The lined boxes are equipped with a sh:>vel, mop, and broom and are 
partially. filled w1th absorbent clay material. The mop and broom are 
disposed of after use, but the sh:>vel,. which has a lacquered hardwood 
handle, is decontaminated with naptha and re-used. 

PG&.E's policy on using protective clothing states that "If PCBs cannot 
be handled with:>ut prolonged skin contact or contamination of personal
work clothing, disposable work clothing shall be worn•., This clothing
consists of irrY;Jervious paper-like coveralls, plastic oversroes, rubber­
like gloves, irrpervious apron, face· shield, and a respirator which uses 
acid gas and organic vapor type cartridges. Disposable work clothing
is made ·available at all district and Division operating headquarters 
where PCS clean-up and/or handling could be required. 

At the scene, the crew dons disposable clothing and erects barricades 
utilizing red and white barricade tape to isolate tre contaminated 
area. The Clean-up Contractor, if necessary, deposits all contaminated 
materials in eitrer the barrels or boxes provided by PG&E. Utilizing 
the bucket truck permits the crew, in many cases, to lower the damaged 
capacitor directly into the debris box ·witrout handling the electrical 
equipment. Contaminated materials, including but not limited to soil, 
foilage, bricks, disposable clothing,. and electrical equipment, are 
transported by· the PG&E warehouse crew to the Oakland Service Center .. 

After corrY;Jletion of PCB handling or clean-up, the disposable work 
clothing is removed irrmediately and examined for PCB contamination. 
Personal work clothing is also examired and, if found to be contamina­
ted, removed. The contaminated clothing, as well as the· other contam­
inated material, are then placed in tre leak-proof container and trans­
ported to the crew headquarters where it is stored at a location pre­
viously agreed upon with tre Materials Departrrent. 

The contaminated debris is subsequently transported by the Materials 
Department warehouse crew from the Oakland Service Center to the PG&E 
Decato Pipe Yard located in Union City, California. Barrels and boxes 
of PCB contaminated materials are marshalled at tre Decato Pipe Yard 
prior to consigrvnent to a contract colTIOOn carrier for shipment to an 
approved disposal site. 

It should be noted· that the assignment of all PCB maintenance to a 
siry;Jle electric line crew is unique to the Central District of PG&E' s 
East Bay Division. All Electric Department linemen are instructed in 
the safe handling procedures regarding a PCB ircident. If needed, in 
East Bay Division's Central District, additional line crews may be 
called upon to pIOvide standby assistarce to the PCB maintenarce crew. 
Finally, although the maintenance line crew may complete .its work and 
leave the scene before the arrival of the Contract Clean-up Crew, a 
PG&E management supervisor remains at the scene to monitor tre entire 
PCB decontamination operation. 
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EPA ·Reconmendations for PCB Spills 

The following are those recommerdations given to PG&E by Region IX EPA 
for managing typical liquid PCB spill situations. These are general
recommendations and each real spill situation is reviewed carefully to 
determine the best course of action to protect both health and the 
environment. 

1. Spillage on Cement/Concrete Surfaces: 

All free-flowing material should be contained and rerroved with 
absorptive materials (i.e. sawdust). 

Following this, the surface should be scrubbed with rags or 
cloths soaked in a recommended solvent (i.e., naptha, xylere, 
toluene, kerosene, etc . ). Never hose down PCB's with water. 

2. Spillage into Soil: 

All contaminated soil should be removed immediately, and depos­
ited in a disposal drum. · 

While there are no hard and fast rules for determining the 
depth of soil to be removed following PCB contact, it is recom­
mended that good judgment be used to determine the depth of 
penetration of the chemical during the time period sirce 
initial contamination. 

Test samples of soil are not necessarily required; however, 
they are recorrrnended to evaluate the extent of penetration. 

3. Spillage onto Vegetation: 

Contact with lawns would necessitate entire removal of grasses, 
and at least two irches of underlying soil. 

Remove· and dispose of all bushes and nongrassy plants contami­
nated with PCS. 

Large trees (i.e., contaminated as a result of a ruptured pole­
mounted capacitor) should be trirrrned of trose brarches and 
leaves which are visibly contaminated. 

4. Spillage on Nonrerrovable," Nondisposal Items: 

Frequent spillage occurs on equipment or articles in the vicin­
1ty of PCB equipment. Good judgment as regards clean-up should 

· 	 prevail. Surfaces should be scrubbed with solvent and cleaned 
as is reasonably possible. Some items, rowever, cannot be 
cleaned with solvent due to potential damage to or marring of 
protective finish:s by these chemicals (i.e., automobiles, 
trucks, etc.). In these situations, dry cloths srould be used 
to collect as much contamination as possible. 
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5. Spillage into. Swinming Pools: 

This situation is by no means a rare occasion in this Region. 
Due to the vast nunbers of private outdoor swirrrning facilities 
in california, frequent failures of pole-mounted PCB units have 
resulted in many instarces of conta,mination. It is recommended 
that, under such circumstances, responsible parties contact the 
EPA Office for procedures on skirtming floating surface contami­
nation and suctioning off PCB, precipitate on the pool bottom. 
Under no circumstarces should contaminated pool water be 

. drained out without contacting EPA. 

6. Disposal of Spill Clean-Up Materials: 

It is recommended that, when scrubbing contaminated areas with 
solvent, it is wise not to generate large volumes of waste 
solvent. This liquid will contain significant corcentrations 
of PCBs,. and herce subject to stringent disposal requirement. 

PG&E' s Policy .on Safety and Health 

PG&E' s policy on safety and health corcerns for · PCB exposures is some­
what limited. The following is the present information disseminated to 
the employees: 

"PCBs are chemically stable, noncombustible, and do not react 
with other material used in equipment designed for its use. 
There does not appear to be any acute local or systematic 
toxic effects from PCBs with brief physical contact at room 
temperature. However, hot PCBs can emit vapors which should 
be avoided." 

It is further stated that: 

"If accidentally spilled on the hands, PCBs have a solvent 
action similar to paint thinner and exposure may lead to dry­
ing and chapping. In case of contact, wash the skin with 
soap and water. Eye contact with PCSs may result ·in painful, 
temporary irritation, but no permanent damage t9 the tissues 
will occur. If contact with the eye occurs, flush with large 
amounts of water and, as with all eye first aid, refer to a 
Coll1)any physician." 

IV. EVALUATION CRITERIA 

l. Environmental 

There· are several criteria used to evaluate the toxic air contami­
nants of an employee's work environment: (1) NIOSH Criteria Docu­
ments for a Recommended Occupational Health Standard, (2) Proposed 
and Recommended Threshold Limit Values (TLV's), as suggested by the 
American Confererce of Governmental Industrial Hygienists (ACGIH), 
1979, and (3) the 0CC4Jational Safety and Health Administration 
(OSHA) standards. The values are based upon the current state of 
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knowledge concernil'"9 toxicity of these substances. The values for 
each contaminant are designed to allow an occ1.4Jational exposure for 
an 8-hour work day up to a 10-hour work day, 40-hour work week Time 
Weighted Average (TWA) ·over a normal lifetime, without the worker 
experiencirg discomfort •. 

The following is tre present criteria established by ACGIH, OSrlA, 
and the justification for th~ present NIOSH recommended criteria. 

The ACGIH has two Thresh:lld Umit Values (TLVs) for PC8s 
- 0.5 milligrams per cubic meter of air (rrg/M3) for 
chlorodiprenyl (54% chlor: 'e) and 1.0 mg/M3 for 
chlorodiphenyl (42% chlorine), and these were adopted by 
OSHA and are enforceable today. NIOSH recormiends that 
worker exposure be limited to l microgram per cubic meter 
of air (ug/M3) - a level lower than any OSHA standard 
by a factor of at least 500. This recormiended criteria 
(published in 1977) is based on an exhaustive review of 
available literature - animal toxicity testing, epidemio­
logical data, and irdustrial experience - which sh:lwed 
basically that trere was no detectable level at which 
trere was not some demonstration of liver dysfunction. 

~ It should be understood that OSHA is always reviewing and 
updating its standards based on need; as expressed by the 
number of 'lllOrkers involved, technical feasibility, econo­
mic impact, etc. Thus, tre standard on PCBs happens to 
be one that has not had its turn in review. Therefore, 
based on this information, the NIOSH recommended criteria 
of 1 ug/M3 will be used as a guideline in this evalua­
tion. 

2. Medical · 

The medical criteria used to determine a toxic response to tre 
substarce under investigation consists of signs and syrrptorns which 
the agent produces when a toxic exposure occurs. These fact ors, as 
well as other investigative strategies as described above, were 
used to determine the toxicological effects of PCSs and these are 
discussed in the following paragraphs. 

The ·most famous incident of non-occupational exposure to PCB' s was 
the Yusho, Japan, ircident. This domestic poisoning focused atten­
tion on PCBs and provided much of the human exposure/effect data, 
and this information is often used wren corrparing occ4)ationally­
related exposures~ 

Briefly, in 1968 approximately 1057 cases of a similar poisoning 
occurred in Japan. Epidemiological investigations ultimately 
determined that trese people had consumed rice bran oil contami ­
nated with PCBs. During the manufacture of rice oil, a heat 
exchange unit had leaked PCBs into the produ:t. The disease became 
known as Yusho, or rice oil disease. 
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.	The predominant syrrptoms associated with this exposure were 
acneiform eniptions, eye discharges, chloracne, and hyperpigmenta­
tion of the skin, nails , and rucous membranes. Other clinical 
signs were alterations in liver function, fetal contamination 
(indicating placental crossing of PCBs), and passage of PCBs to the 
infant via mother's milk. In addition large quantities of PCB were 
found in adipose tissue Sart'4Jles, indicating storage and slow 
release. Follow-up of these patients indicated that sym;::itoms per­
sisted for several years after exposure. The period of ingestion 
was only a few months, but the average amount ingested was estima­
ted to be about 2 grams of PCB­

NOTE: Although moch was learned about the effects of PCBs on 
humans from Yusho, the application of this exposure/effect data to 
occupational exposures must be done cautiously. The route of entry 
(ingestion) will be different (except in the roost bizarre circum­
stances) than normal OCC4Jational routes of entry, i.e., skin 
contact, inhalation., etc. 

In 1974 the Division of Occ1..9ational Health and Radiation Control 
of the Health Coll1llission of New South Wales, Australia, conducted a 
study of a cordenser manufacturing firm that used PCBs. Breathing 
zone concentrations ranged from 0.32 - 2.22 mg/M3. Significant 
clinical findirgs ireluded rashes, chloracne, and high blood PCB 
levels; hepatic function tests were normal. 

NIOSH conducted an industrial hygiene study of two capacitor manu­
facturing facilities in April, 1977. Ir:i plant 4H, the personal 
breathing zone samples ranged from 24 ug/W to 383 ug/~. In 
plant · 4i2 , the personal breathing zone lev~ls rang.ed from 170 
ug/W to 1260 ug/l..P. A medical study (not in conjunction with 
the NIOSH study) conducted previously on 326 volunteer workers in 
plant #1 revealed mostly dermatological problems and decreased lung 
capacity; there was little ircrease in abnormal liver findings 
altrough there were liver enzyme changes associated with the PCB 
exposed versus the non-exposed workers. The NIOSH epidemiologist 
identified cancer of the rec tun and cancer of tre liver as tre only 
2 categories of career which were greater than expected (4 observed 
vs. 1.2 ~xpected, and 3 obsarved vs. 0.9 expected respectively). 
Career of the liver is noteworthy in this study for its finding 
parallels trose animal studies wrere PCBs were found to cause liver 
damage. 

NIOSH (June 1977), in a discussion on local and systemic effects 
from PCBs, described the local effects as deriving from prolonged 
skin contact with PC8 fumes. This can cause the formation of come­
dones, sebaceous cysts, and pustules krown .as chloracne. Other 
local effects are irritation to tre eyes, nose, and throat. The 
systemic coreerns are derived from toxic effects which are depen­
dent upon the degree of chlorination; tre higher the de,~ree of 
substitution, the stronger the effects. It is also stated that 
acute a~d chronic exposures can cause liver damage. Signs and 
syrrptoms irclude edema, jaundice, vomiting, arorexia, abdominal 
pains, and fatigue. 
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Finally, in . two recent investigations both NIOSH and OSHA deter­
mined that both linerren and maintenarce personnel (performing 
repairs, clean-up, etc. ) were exposed to Peas levels as high as 
A0-60 times the recorrmended standard. 

In the NIOSH survey investigators found PCB values ranging from 
non-detectable levels to 60 ug/M3. A total of 19 samcles were 
taken over a period of 1-6 hours. Among the various medical 
effects described in this investigation were skin rasres, head­
aches, sterility, and loss of appetite. 

Federal OSr-!A investigators, monitoring similar operations, found 
PCB levels ranging from 20-40 ug/M3 for 1-2 hour sampling periods. 

V. SUMMARY AND RESULTS 

E:rployee exposure to polychlorinated biphenyls, via skin absorption and 
suspected airborne corcentrations (either as vapors or in dust laden 
form), were evaluated. Due to tre nature of tre potential exposure, 
environmental sarnplin;i of the workers was not feasible. That is, NIOSH 
found it i11'9ractical to perform environmental monitoring due to the 
intermittent and occasional situations which render special conditions 
for handling PCBs. That is, the only time a lineman and/or emergercy 
crew from this division would be in contact with PCBs is during a 
corrplaint, spill, axpiosion, etc. Thus, it would be im;:iractical for 
NIOSH to evaluate conditions that would require a standby situation,· as · 
well as an immediate responsa, in order to adequately monitor trese 
exposures .. Therefore, a thorough evaluation of the East Day Division's 
protocol for handling PCBs was conducted. This ircluded the normal 
operating procedures which are outlined in PG&E' s "Standard Practices 
and Bulletins," as well as information for emergency situations which 
require special handling and disposal techniques. The following are 
the results and conclusions of this evaluation. 

1. Environmental 

It is difficult to adequately determine whether PG&E's program for 
eliminating PCB exposures to employees is successful without envi­
ronmental data. However, after reviewi~ ti-e numerous Bulletins 
and Standard Practices corcerning PCB handling, it appears that the 
maj'ority of safe practices, as outlined in i'4IOSH' s Criteria Docu­
ment (1977), have been addressed. These ircluda : (1) proper 
handling techniques, (2) use of special equipment to reduce expo­
sures, (3) educational programs, and (4) ~roper storage, transpor­
taton, and disposal tecmiques of contaminated materials. Two 
other programs practiced by· PG&E, continual education and a special 
crew to handle ?CB problems, are excellent for reducing exposure to 
a larqer percentage of the workforce and should be continued. 

The personal protective program outlined by PGCcE ircludes each of 
the items required to adequately safeguard the employees from PC3s, 
i.e., disposable clothing, face shields, and impervious gloves, 
aprons, and shoes. 
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However, the respiratory program designed by PG&E to protect 
employees from PC8s differs from that recommended by NIOSH; NIOSH 
recommends self-contained breathing apparatus for any exposure ta 
Pffis which exceed l ug/M3. This recorrmendation may be appropri­
ate· for a portion of the linemen at PG&E, i.e., their special crews 
who respond to and resolve soills, fires; ·explosions, etc., but may 
be too stringent for the lineman who occasionally comes u;Jon a 
problem not as severe as th:Jse just mentioned. Thus, environmental 
data should be collected to better understand that population at 
risk, and then provide otrer types of respirator/ protection as 
deemed necessary. (Refer to Section VI, Recomerdations.) 

At present tre only PCB environmental monitoring being performed by 
PG&E is for soil and residual contaminants. This policy is good, 
but again, t:re need for personal environmental monitoring is essen­
tial in order to characterize individual exposures and classes of 
exposures, i.e. , low versus high risk operations. Tiiese environ­
rrental evaluations are especially necessary in light .of the high 
levels of PCBs found in the recent NIOSH and OSnA surveys mentioned 
earlier. 

2. Medical 

The present medical edLCation program described by PG&E is minimal 
in terms of adequately discussing the signs and syrrptoms which can 
develop from acute or chronic exposures. (Refer to Section III, 
Background/PG&E's Policy on Safety and Health, page 6.) This dis­
cussion describes brief exposures at room temperature and only 
lightly discusses corcerns for exposures from hot PCBs. Also, 
based o~ review of the medical program, it appears that PG&E needs 
a roore thorough medical rronitoring program than presently exists. 

VI. RECOMMENDATIONS 

In view of the findings of NIOSH 's environmental and medical evalua­
tion, as well as personal _corrrnunications with individuals at the 
Oakland facility, tre following recommendations are made to further 
reduce and/or elL1U.nate employee exposures to PCBs. 

1. Environmental 

A. Respiratory Protection 

rne NIOSH Criteria Document states that there are three condi­
tions under which compliarce with the permissible exposure 
limit may be achieved by use of respirators, as opposed to 
engineering controls. These are (1) during the time necessary 
to install or test the required ergineering controls, (2) 
rein-routine maintenarce or repair activitias and ( 3) during 
emergencies wren concentrations of airborne PC2s mav exceed the 
permissible limit . Based on this information, 1t is assumed 
that the present evaluation covers the lattar two conditions, 
and therefore the employer should establish and enforce a 
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respiratory protection program meeting the requirements of 29 
cm 1910.134. The errployer 	is also required to provide respi­
rators as described in Table 	l. 

TABl.:.E ·l 

RESPIRATOR SELECTION GUIDE 

COrcentration of PCBs Respiratory Type Approved under Provisions 
· · · · · · · · · · · · · · · · · · · · · ·· ·· ·· ··of 30 CFR ·11 · · · · · · · · · · · · · · · · · · · · · 

Greater than 1.0 ug/cu m 	
or Emergercy (entry 	
into area of unkrown 	
concentration) 	

(1) Self-contained breathing apparatus with 
full f acepiece operated in pressure-demand 
or other positive pressure mode. 
(2) Combination Type C supplied-air respi­
rator with full f acepiece operated in 
pressure-demand or other positive pressure
mode and an auxiliary self-contained 
breathing apparatus operated in pressure
demand or other positive pressure mode.­

t-bwever, due to tre variety of conditions under which an expo­
sure can occur to PG&E linemen, it is vecy possible that a 
self-contained breathing apparatus or air-supplied respirator
could be a hinderarce, and thus, a potential safety hazard ·to 
tre worker. It sh::luld also be kept in mind that these workers 
are only occasionally exposed to PCBs and rarely, if ever, 
exposed to PCBs as defined in the criteria document, i.e., "up 
to a 10 rour workday, 40 hour workweek, over a rormal working
lifetime". Therefore, Table 2 is the reconmended respiratory 
program which sh:luld best favor the variety of situations which 
the lineman and emergercy crews may be confronted with. 

TABLE 2 

Recommended Respiratory Guide 

I . 	 Inside Spill -- Self-contained and/or airline respirators described 
in Table l. 

' 
2. 	 Explosion/Fire/I-eat -- Self-contained and/or airline respirator as 

described in Table 1. 

3. 	 Outside -Leak -- Full face respirator with acid gas/organic vapor 
cartridge with high efficiercy pre-filter. care 
should be taken to replace trese cartridges as 
necessary. 

4. 	 Leak ·on Pole -- Full face respirator with acid gas/organic vapor 
cartrioge with high efficiercy pre-filter. care 
sh:luld be taken to replace trese cartridges as 
necessary. 
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NOTE: These reconrnendations are based on personal comm..mications with 
NIOSH Regional Consultants (Regions VIII and X), NIOSH Morgantown 
representatives, and OSHA reconmended PCB respiratory program/Region v •. 

B. 	 Environmental Monitoring 

Personal breathing zone environmental monitoring srould be 
performed on a sub-s~le of the linerren who rormally respord 
to the various PCB problems. This evaluation is particularly
needed for trose linerren who are designated as the emergency 
PCS crews. This data will be useful in determining which of 
the exposed groups and/or conditions require the respiratory 
p;rotection as outlired above.. Therefore, for each time 
weighted average concentration determination, a sufficient 
n.Jmber of samples srould be taken to characterize the various 
conditions and each e1T'4Jloyee 1 s exposure during the various 
types of operations. Until environmental data is available 
that rules out the possibility of PCB exposure in excess of 
l ug/M3, the above respiratory program should be corrplied
with routinely. Also, if the environmental survey illustrates 
excursion above the stardard, surveys srould be repeated at 
least orce every year. Records of these evaluations, ircludirYJ 
the basis for any corclusion that there . may be no exposure to 
PCBs, srould be retained until the following year when· the next 
survey has been completed. 

Finally~ environnental roonitoring data should be retained for 
at least 30 years after the employee's last exposure. (Refer 
to the Criteria Document for further details.) 

2. 	 Medical 

A. 	 The following medical surveillance srould be made available to 
those linemen and emergency crew members who may come in 
contact with or routinely respond to PCB problems. 

(1) 	 Preplacerrent or initial medical examinations for workers 
srould include: 

(a) 	 Comprerensive medical and work histories with special 
erTJ;Jhasis on hepatic function, skin condition, and 
reproductive history . 

(b) 	 Comprehensive physical examination with particular 
attention to tt-e skin and to repatic function inclu­
ding determinations of serum glutamic-oxaloacetic 
transaminase (SGOT) and serum glutamic-pyruvic
transaminase (SGPT) activities. The responsible 
physici an may also wish to obtain measurements of 
serum triglyceride con::entrations or of otrer indices 
of fat metabolism. 

(c) 	 A ju~ment of the employee's ability to use positive 
pressure respirators. 
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(2) 	· During examinations, applicants or e~loyees havil"9 medi­
cal conditions, as described in Section IV (Evaluation 
Criteria/Medical) , that could be directly or indirectly 
aggravated by exposure to polychlorinated biphenyls or 
foI'1Tl.llations containi~ polychlorinated biphenyls should 
be counseled on the increased risk of i~airment of their 
health that might result from working with these sub­
starces. 

(3) 	 All workers srould be advised of the potential adverse 
effects of PCBs on the unborn child, especially those of 
childbearing age. Those wro bear children while working 
with PCBs srould be counseled corcerning the advisability 
of nursi~ their babies. 

(4) 	 Initial medical examinations should be made available to 
all workers as soon as practicable. 

(5) 	 Periodic examinations should be made available at least 
annually and irclude: (1) interim medical and work his­
tories~ and · (2) physical examinations as outlined in para­
graphs (A)(l) and (A)(2) of this section. 

(6) 	 ··If eviderce of adverse effects of exposure to PCBs is · sus­
pected or confirmed, appropriate medical care should be 
made available to the affected \liOrker(s). 

(7) 	 Pertirent medical records should be maintained for al],__ 
e~loyees exposed to PCBs in the workplace. Such .medical 
records srould be maintaired for the period of employment 
plus 30 years. These records should be made available to 
the designated medical representatives of the Secretary of 

·Health and 	.Human Services, of the Secretary of Labor, of 
the employer, and of the employee or former employee. 

3. 	 Sanitation Practices 

A. 	 Facilities for srower baths srould be provided for employees 
exposed to PCBs. Therefore, after working with PCSs, workers 
srould srower before changing into street clothes.• 

B. 	 Errployees exposed to PCBs should be advised to wash their hands 
and exposed skin before eating, drinki~, smoking, or using 
toilet facilities during work. with PCSs. · 

C. 	 Food, drink, or smoking materials srould not be permitted in 
areas where PCBs are handled. 

4. 	 PCB Training ·and Education 

The training and edu:ation of em;iloyees regarding safe work prac­
tices is the key to reducing and/or eliminating exposures to PCBs. 
Therefore, in order to maximize tre present P~E errployee training 
program regarding PCBs, the fallowing information srould be re­
f erred to and emphasized as necessary. 
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A. 	 PG&E srould continue their education program to ensure that all 
efllJloyees occ~ationally exposed to PCBs have current knowledge 
of job hazard·s, proper maintenance and cleanup metrods, and 
proper use of protective clothing and equipment, ircluding 
respirators. E~hasis srould be placed on using this protec­
tive clothing and equiprrent any time an exposure to PCBs may 
exist. The instructions srould irclude a general description 
of the medical surveillarce program and of the advantaqes to 
tre emoloyee of particioation. Special · attention should be 
given to warren in the workplace. They should be made aware of 
the potential adverse effects of PCBs on tre unborn child, and 
of the known transport of PC8s to breast milk. Other elements 
of tre· program srould emphasize : 

Emergercy procedures and drills; 

Instruction in handling spills and leaks; 

Decontamination procedures; 

First-aid procedures,. equiprrent location, and use; 

Rescue procedures; 

Confined space entry procedures; 

Low warning (odor) properties of PCSs' 


B. 	 All new ard present employees in af')y area in which PCEs are 
used should be informed of the hazards, relevant sy~toms, ard 
effects of overexposure to PCBs, and the precautions to be 
observed for safe use and handling of these materials. 

C. 	 Each employee involved with the use, transport , or storage of 
PCBs should be informed that PC8s have been found to induce 
tumors in experimental animals after repeated oral ingestion 
and that because of these findi~s it is concluded that PCBs 
are potential human carcinogens; employees shall also be 
informed that adverse reproductive effects may resul t from 
occ~ational exposure to PCBs. 

o. 	 In order to si~lify the training and education of employees 
regarding PCBs, each of the various Bulletins and Standa1·d 
Practices NIOSH received from PG&E regarding their PCB program 
should be summarized into one document and up-dated as. neces­
sary. 

E. 	 Firally, all the information explaining the hazards of working 
with PCBs should be kept on file and be readily accessible t o 
worl<ers at all places of employment where PC8s are used, 
stored, or transported. Required information should be 
re.corded on tre "Material Safety Data Sheet." 
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XI. DISTRIBUTION AND AVAILABILITY 

Copies of this determination report are currently available upon re­
quest from NIOSH, Division of Technical Services, Information Resources 
and ~issemination Section, 4676 Columbia Parkway, Cincinnati, Ohio 
45226. After 90 days the report will be available through the National 
Tecmical Information Service (NTIS), Springfield, Virginia. Infonna­
tion. regarding its availability through NTIS can be obtained from 
NIOSH, Publications Office, at the Cincinnati address. 

Copies of this report have been sent 	to: 

1. 	 IR-temational Brotherhood of Electrical Workers, Local 1245, 
Walnut Creek, california. 

2. 	 Pacific· Gas and Electric. 
3. 	 U.S. Oepartrent of Labor/OSHA - Region IX. 
4. 	 NIOSH - Region IX. 
S. 	 California Department of l-lealth Services. 
6. 	 State Designated Agency. 

For the purpose of informing all employees, a copy of this report shall 
be posted in a prominent place accessible to the employees for a period 
of 3~ calendar days. 
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