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I.

SUMMARY

On February 4, 1986, the Mational Institute for Occupational Safety and
Health (WIOSH) received a request for a Health Hazard Evaluation from
ths International Brotherhood of Electrical Workers Local 817 for
evaluation of potential occupational exposure of Engine House employees
to polychlorinated biphenyls (PCBs) at the AMTRAK New York Maintenance
Facilities in Long Island City, Wew York.

An envirommental evaluation was conducted at the Engine House on April
29«30, 1906. Ramslits of 12 airborne samples cellscted (rom the
breathing zone of employses and 10 from the gensral work areas were
below the amalytical limit of detection (0.03 micrograwm/ssmple).
Fourteen wipe samples collacted from varicus work surfaces, office
areas, lockesr/lunch room, and tools to determine relative PCB
contamination of surfaces were reported at levels from 1.8 to 760
nicrogram PCB/squars mster (u;lng). The highast levels of
contamination were found on the walls of maintenance and inspection
pits. ,

Based upon results of the environmental air samples collected during
this evaluation, there does not appear to be a potential health hazard
associated with airborne sxposure to PCB within or near the ANTRAK
tngine House. However, wipe samples indicate the presence of PCBs on
various surfaces, particularly within the maintenance and access

pits. Recommendations for the control of potential dermal exposures
and methods for limiting the spread of the PCB contamination to other
areas of the maintenance facllity and to the homes of the employees are
made in Saction VII of this report. These include clean up of the
contaminated areas and use of disposable protective clothing.

EEYWORDS: (SIC - 4011) Polychlorinated biphenyls (PCB), locomotive and
rail-car maintenanca
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II.

II1.

INTRODUCTICN/BACKGROUND

The Engine House at the Sunny Side AMTRAK maintenance and repair yard
is a large, open-ended building with two rail tracks running its entire
length (tracks #1 and #2) on one side, with the other side housing
various mechanical rooms, a locker/lunch area, and offices. Thesae
internal tracks are used for entry of self-powered electrical passenger
cars maintained under contract by AMTRAK for the New Jersey Transit
Authority. Two external tracks (tracks #3 and #4; "inboard inspection
pit"} parallel the building and are used for inboard or
"pre-inspection” of AMTRAK electrical powered locomotives. The tracks
within the Engine House were coustructed with 2ccess pits between ths
sails runsing thedir sotice lLesgih. Timse pits are approximately thres
fest deep, which allows worker acesss to the undarside of cars and
locomo*ives for inspection and repair. The tracks at the inboard
inspection site also have access pits approximately three feet deep and
A0 feet lomg. A total of 12 employees, consisting of electrical
mechanics, pipefitters, locomotive tenders, and laborers work in and
near the Engine House.

Historically, the Engine House area was subjected to PCB contamination
through maintenance of PCB-containing capacitors or, as stated in an
Environmental Protection Agency (FPA) inspection report, "transfocrmer
drippings”. A “drop table” is located near the east entrance of the
Engine House below track #2 which i3 used to remove and repair or
replace the under carriage (wheel assembly) of the passenger cars. The
drop table pit is approximately 15 fecet deep, and persistent drainage
problems from rain water runoff in the ares frequantly resulted in as
much as three feet of water collecting in the pit. Ground water was
contaminated by passing through PCB-contaminated soil, thus
contaminating the pit area. The EPA sampled soil and water in this
area, and subsequently a large amount of soil near the entrance to the
Engine House was removed and replaced.

Remedial efforts to decontaminate and seal the pit area from ground
water saspage were recently undertaken by AMTRAK. On February 4, 1986,
NIOSH received a request from Local 817 of the Intermational
Brotherhood of Electrical Workers for a health hazard evaluation at the
gngine House to determine if these remedial efforts were effective in
reducing PCB contamination to acceptable levels. Particular concern
was expressed for potential airborne and dermal exposures to PCBs
within the drop table pit area and at the inboard locomotive inspection
site.

EVALUATION DESIGN AND METHODS

Environmental monitoring was conducted during the day shift of April 29
and 30, 1986. To determine the potential for airborme exposures to
PCBs, general area and breathing zone (personal) air samples were
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collected by drawing air through 150 milligram (mg) florisil tubes
attached to battery operated sampling pumps at a pre-calibrated flow
cate of one liter per minute for the duration of the shift. To
determine the potential for dermal exposure from skin contact of
contaminated sucrfaces, a number of wipe samples were obtained from
various working surfaces and tools. These samples were collected by
using 3"x3" gauze swatches wetted with 8 milliliter (ml) of hexane, and
wiping a 0.25 m? area. Bulk samples of soil, floor scrapings, and
material from within the pits were obtained and analyzed for PCB
content.

For analysis, the florisil tubes were separated into their primary and
backup sections. Each section was desorbed in one ml of hexane with
sonication for one hour. Gas chromatographic (GC) analysis was
performed on a Hewlett-Packard Model 5711A GC equipped with an electron
capture detector and accessories for capillary column capabilities. A
25m x 0.31 millimeter fused silica WCOT capillacy column coated
internally with DB-5 was used with temperature programming from 210°c
(held for two minutes) to 310°C at a rate of 8°C/minute. Five

percent methane in argon was used as the carrier gas. The injector was
operated in the splitless mode of operation. The presence of an
Aroclor was determined by comparison with standard samples of Aroclors
1016, 1221, 1232, 1242, 1248, 1254, snd 1260 obtained from the EPA.
Quantitation was performed by su=ming the peak heights of the five
major peaks of the standards and comparing those sums of the same peak
heights in the sample. The instrumental limit of detection was 0.03
micrograms (ug)/sample.

A bulk oil sample from the drop table pit area was prepared for
analysis by initially weighing a 15 milliliter (ml) screw cap tast
tube. One-tenth ml of the oil was added to the tared test tube. The
test tube was weighed a sacond time and the weight of the oil was
calculated. Iso-octans was added to make a 20 wmg/ml solution of oil in
iso-octane. Two drops of concentrated sulfuric acid were added to the
solution and mixed with an evapo-mix for about three minutes. The
solution was allowed to stsnd undisturbed for snn - hour permitiing the
sulfuric acid and particulates to settle out. An aliquot of the
solution wss decsnted into a 1 ml GC vial sealsd with s Teflon-lined
screw cap. The remaining bulk samples (soil, floor scrapings, etc.)
were prepared according to Method SW 846 then transferred to GC vials.
Subsequent GC analysis was identical to that previously described for
the environmental air samples.

The gauze samples were prepared for analysis by extraction in 40 ml of
hexane with shaking for 30 minutes. The hexane was transferred to a
concentrator tube and the gauze was rinsed twice with 10 ml of hexane.
The concentrated hexane eluent was cleaned on a florisil column and the
sample was brought to a final volume of three ml. GC analysis was the
same as previously described.
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IV. EVALUATION CEITERIA
A. Toxicoloxy

PCBs are chlorinated aromatic hydrocarbons that were manufactured
in the United States from 1929 to 1977 and marksted under the trade
name Aroclor.l PCBs found wide use because they are heat stabla,
rasistant to chemical oxidation, acids, bases and other chemical
agents, stable to oxidation and hydrolysis in industrial use, have
low solubility in water, low flammability and favorable dielectric
properties. Additionally, they have low vapor pressure at ambient
temperatures and viscosity-temperature relationships which were
suitable for a wide variety of industrial applications. PCBs have
been used commercislly for insulating fluids for electrical
equipment, hydraulic fluids, heat transfer fluids, lubricants,
plasticizers, and components of surface coatings and inks.

The different PCB mixtures marketed under different trade names arce
often characterized by a four-digit number. The first two digits
denote the type of compound, with "12" indicating biphenyl, and the
latter two digits giving the weight percentage of chlorine, with
the exception of Aroclor 1016. In other commarcial preparations
the mmber code may indicate the approximate mean number of
chlorine atoms per PCB molecule (Phenoclor, Clophen, Kanechlor) or
the weight percentage of chlorine (Fenclor). All positive results
of samples collected within the ANTRAK faclility were nixtures of
Aroclors 1254 and 1260, which had historical use in electrical
capacitors, electricsl transformers, and hydraulic fluids.

PCB residues are detsctable in various tissues of persomns without
nown occupational exposure to PCBs. Mean whole blood PCB lavels
range from 1.1 to 8.3 parts per billiom (ppd), whils mesn serum PCB
levels range from 2.1 to 24.2 ppb.3 Mean serun PCB levels among
worksrs in one capacitor msnufacturing plant studied by WIOSH
rmnged frem 111 teo S66 396, or sppuuxiBately 5 ta 22 timss tm
background lesel in thm. ssewosily. _Jmes sacun PGB JOWRAS SRoDS
merkers in treasfovenc-suintensscs el -vepslir tyicilly tangs Trom
12 to S1 ppb, considerably lower than among worksrs at capacitor
ssmufacturing plants.?

PCBs' toxicity is complicated by the presence of highly toxic
impurities, especially the polychlorinated dibdenzofurans
(PCDFs)>, which vary in amount between PCBs from diffarant
msnufactursrs,® and PCBs of different percent chlorination,

and which are found in increased concentration when PCBs undergo
incomplate pyrolyiis.°'9 As well, different animal species,
ineluding man, vary in their pattern of bdiologic response to PCB

exposurs. 19
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Two twman epidemics of chloracne, "Yusho™ and "Yu-cheng,™ from
ingestion of cooking oil accidentally contaminated by a PCB
heat—exchange fluid used in the oil's pasteurization, have been
described in detail.ll:12 Although PCBs were initially regarded
as the stiologic agent of Yusho, analyses of the offending cooking
oil demonstrated high levels of polychlorinated didenzofurans and
polychlorinated quarterphenyls, as well as other unidentified
chlocinated hydrocarbons, in addition to PCBs.l3

The results of individual studies of PCB-exposed workers are
remarkably consistent. Among the cross-sectional studies of the
occupationally exposed, a lack of clinically apparent illness in
situations with high PCB exposure seems to be the rule. Chloracne
was observed in recent studies of workers in Italy.l‘ but not
among workersg in Australia,l3 ?inllnd,ls or the United
States.®:17-19 yeak positive correlations of PCB exposure or
serum PCB levels have been reported with sGoT14.16-18
GGTP(4,14,18,19), and plasma triglycerides.*:20:21 correlations
with plasma triglycerideszz and with GCTP23 are also found

among community residents with low level PCB exposures. Causality
cammot necessarily be imputed to PCBs in these cross-sectional
studies.

The International Agency for Research on Cancer has concluded that
the evidence for PCBs' carcinogenicity to animals and to humans is
limited. “Certain polychlorinated biphenyls are carcinogenic to
mice and rats after their oral administration, producing benign and
malignant liver neoplasms. Oral administration of polychlorinated
biphenyls increased the incidence of liver neoplasus in cats
previously exposed to I—nitrosodiethylanino“z‘.

In a mortality study smong workers at two capacitor manufacturing
plants in the United States23 a greater than expected number of
observed deaths from cancer of the liver and cancer of the rectum
were noted. Mmither incrasss was statistically significant for
both study sites combined. Hewsver, in a recent unpublished update
of this stuty, with follme-wp Ehumgh 1992, the ewcwss in
liver/biliary tract cancer was statistically significant (S
observed vs. 1.9 expected)/ whereas, the excess in cancer of the
rectum was still elevated but not statistically significant. 1In a
sortality study among workers at a capacitor manufacturing plant in
Italy26 males had a statistically significant increased number of
daaths from all neoplasms. When anslyzed sepsrately by organ
system, death from neoplasms of the digestive orgzans and peritoneum
(3 observed vs. 0.88 expected) and from lymphatic and hematopoietic
tissues (2 observed vs. 0.46 expected) were elevated. This study
was recently expanded to include all workers with one week or more
of employment with vital status follow-up through 1982. 1In the
updated results, there was a statistically singificant excess in
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cancer among both females (12 observed vs. 5.3 expected) and males
(14 observed vs. 7.6 expected). In both groups there were
non-significant excesses in lymphatic/hematopoietic cancer and a
statistically significant excess in digestive cancer among males (6
obsetrved vs. 2.2 expected). Unfortunately, not enough information
is provided to determine the risk specifically for liver cancer.

B. Qccupational Criteria

As a guide to the cvaluation of the hazards posed by work place
expcsures, NIOSH field staff employ environmental evaluation
criteria for assessment of a number of chemical and physical
agents. These criteria are intended to suggest levels of exposure
tn which most workers may be exposed up to 10 hours per day, 40
hours per week for a working lifetime without experiencing adversae
health effects. It is, however, important to note that not all
workers will be protected from adverse health effects if their
exposures are maintained below these levels. A small percentage
may experience adverse health effects because of individual
sugsceptibility, a pre-existing medical condition, and/or a
hypersensitivity (allergy). In addition, some hazardous substances
may act in combination with other work place exposures, the general
environment, or with medications or perscnal habits of the worker
to produce health effects evan if the occupational exposures are
controlled at the level set Dy the evaluation criterion. These
combined effects are often not considered in the evaluation
criteria. Also, soms substances are absorbed by direct contact
with the skin and mucous membranes, and thus potentially increase
the overall exposure. Finally, evaluation criteria may change over
the years as new information on the toxic effects of an agent
become available.

The primary sources of environmental evaluation criteria for the
work place are: 1) WIOSH Criteris Documents and recommendations,
2) the Amsrican Conference of Goverrmeantal Industrisl Hygienists'
(ASGIM) Thrashold Limit Vaiues (TLV's), aad J) . the U.5. Depariment
of Labor (OSHA) occupational health standards. Often, the NIOSH
recommendations and ACGIH TLV's are lower than the corresponding
OSHA standards. Both NIOSH recommendations and ACGIH TLV's usually
are bassd on motre recent information than are the OSHA standards.
The OSHA standards also may be required to take into account the
fessibility of controlling exposures in various industries where
the agents are used; the NIOSH-recommended exposure limits, by
contrast, are based primarily on concerns relating to the
prevention of occupational disease. In evaluating the exposure
lavels and the recommendations for reducing these levels found in
this ceport, it should be noted that industry is legally required
to meet those levels specified by an OSHA standacd.
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A tima-weighted average (TWA) exposure refers to the average
airborne concentration of a substance during a normal 8- to 10-hour
workday. Some substances have recommended short-term exposure
limits or ceiling values which are intended to supplement the TWA
where there are recognized toxic effects from high short-term
exposures.

NIOSH recommends that airborne exposure to PCBs in the work place
be limited to at or below the minimum reliablie detectable
concentration of 1 microgram of PCB per cubic meter of air
{ug/m3) (using the recommended sampling methods) determined as a
TWA for up to a 10-hr workday, 40-hr workweek. The NIOSH
Recommended Exposure Limit (REL) was based upon the findings of
adverse teproductive effects in experimental animals, on the
conclusion that PCBs are carcincogenic in rats and mice and,
therefore, potential human carcinogens in the work place, and on
the conclusion that human and animal studies have not demonstrated
a level of exposure to PCBs that will not subject workers to
possible liver injury.

The Occupational Safety and Health Administration (OSHA)
promulgated its permissible exposure limit (PEL) of 1 mg/m3 for
airborne chlorodiphenyl products (PCBs) containing 42% chlorine and
0.5 mg/m3 for chlorodiphenyl products containing 54% chlorine
deternmined as B-hr time-weighted average (TWA) concentrations based
on the 1968 Threshoid Limit Values (TLVs) of the Amarican
Conference of Goverrusental Industrial Hygienists (ACG1H).%8 The
TLVs, which have remained unchanged at 1 mg/m3 and 0.5 mg/m3
through 1986, are based on the prevention of liver injury in
exposed workers. The ACGIH Short Term Exposure Limits (STEL} for
airborne chlorodiphenyls are 2 mg/m3 and 1 mg/m> for 42% and

54% chlorine products, respectively. The OSHA PEL and the ACGIH
TLV and STEL values include a "Skin" notation which vefers to the
potential contribution to overall exposure by the cutaneous coute,
including the muccus mambranes and eyes, by either airborne or
direct skin contact with PCBs.

There are no standard evaluation criteria (RELs, PELs, or TLVs) for
industrial surfaces contaminated with PCBs. In July of 1%85, an
advisory panel was convened to provide guideline recommendations
for air and surface clean up f{or PCBs, dioxins, and furans for the
State Highway Depariment Building in Santa Fe, WNew Mexico. Both
NIOSH and the Environmental Protection Agency were represented on
this panel. These guidelines were based in part on similar
guidelines for other office buildings in Binghamton, New York, and
San Francisco, California, and recent scientific estimates of the
health risks for exposurc to thesc compounds. They were intended
to maintain the risk for developing cancer below one in one million
for individuals spending a working lifctime (30 years) in the
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contaminated building. These guidelines included specifications
for PCB concentrations not to exceed 50 ug/m? on “working”
surfaces. Examples of working surfaces included "high contact”
items such as desk tops and chairs. Rowaver, application of these
guidelines to the industrial environment is difficult. Recent
recommendations by NIOSH (June 1986) for surface clean up of PCBs
in an aircraft maintenance facility proposed 250 ug/m? for low
contact surfaces, and 100 uglnz for actual aircraft parts. In
interpretation of these guidelines and proposals, it should be
noted that thers is a great deal of scientific uncertainty about
the potential human risks from exposure to PCBs.

C. Environments) Criteria

Prior to September 7, 1973, PCBs were not controlled or listed as
"priority” toxic pollutants. At that time, a list of toxic
pollutants was published by the Environmental Protection Agency
(EPA) (38 FR 24344) and subsequently, proposed toxic pollutant
effluent standards affecting that list were published. At the same
time, NIOSH published its initial Toxic Substances List which
essentially paralleled the EPA effort. In 1976, the EPA published
a8 list of Policies and Procedures for a Continuing Planning Process
on which designation of agencies, areas, and standards were set
forth. Following this, further standards and definitions were
published (1977) in which ambient water criteria in navigable
waters wers set at 0.001 ug PCBs/liter. 1In 1978, ths PCB section
was designated 40 CFR part 761 and expanded to cover capacitors,
pesticides, tobacco products, food, drug, food additive, commetic
or devices that may be contmminated with PCBs. Distribution in
commarce, disposal, mmicipal solid wastes, fluocescent light
ballasts, and many other items which might involve PCBs were
introduced and elaborated upon.

At roughly the same time, ths EPA established the Toxic Substances
Camtrel Act (T8CA; PL9A-449). Tim standavrds set forth in the TSCA

~-ABMeLicm S$5R)) profidit e nwmefacturs, processisg. dhstritmtion,
snd mast umes of PCDs (40 CPFR 761). Distribution and use are
permitted for “"totally enclosed™ transformers and capacitors,
chemical substances containing less than 50 ppm PCBs, and certain
suthorized uses in "non-totally enclosed™ systems.

V. RESULTS AND DISCUSSION

Twelve full-shift breathing zone and 10 general area envirommental air
samples wers collected over the duration of the day shifts on March 29
and 30. A representative number of employees working near and in the
drop table pit ares, the inboard inspection area, and at other acsas

throughout the Engine House wers monitored. All results were reported
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as below the snalytical limit of detection (0.03 ug for the saven
aroclors). Based upon ths average volume of asir sampled, thisg
represents alrborne concentrations (if at all present) of less than
roughly 0.08 ug/m3, or less than 10% of the WIOSH Recommended
Exposure Limit (WIOSH REL = 1 ugln3). Table 1 presents sample
locations and volumes of sampled air.

Pourteen wipe samples were collected to determine relative degrees of
surface PCB contamination. Table 2 presents sample locations and
levels of contamination, in ug PCB/m<. The areas of highest surface
contamination were the wall of the drop table pit, and the wall of the
secrvice pit for track #2, nesr the center of the Engine House, both
reported at 760 ug/az. These samples were collected from locations
which wers visibly contaminsted with a viscous, oily residue apparently
seeping from small cracks and other defects in the walls. A bulk
sample of this oily material showed a PCB content of 240 ppm. A wipe
sample collected from the drop table pit wall (west side) which was not
contaminated with the oily substance showed a contamination level of
172 ug/n?.

Prior to the NIOSH evaluation, the drop table pit area had undergone
clesn up, with the pit walls and floor receiving two coats of primer
paint and one coat of epoxy. The area surrounding the pit had been
pressure grouted and cracks in the pit walls were repaired. However,
results of the wipe ssmpling and visual observation of the drop table
pit walls, (particularly the east wall) and certain areas of the
service pits for tracks #2 and #3 indicate that PCB contaminated
residue is continuing to penetrate into these areas.

One additional wipe sample showed a relatively high PCB level of 252
u;lnz. This sample was collected on the floor outside the
supervisor's office on the gsecond level of the engine house from a
visibly dirty ares. The PCB contamination was most likely due to a
history of tracking contaminated soil and oils from the higher
contaminated areas, possibly prior to the clean up efforts.

All other wipe ssmples collected from the locker/lunch room, wechanical
rooms, dask teps, sad toocls were reported at significantly lamc
concentrations (less than 100 u;laz; Table II).

Results of nine bulk samples are presented in Table III. The only bulk
with significant PCB content was the oily substance collected from the
wall of the drop table pit (240 ppam). All other samples, primarily
scrape and soil samples from the Engine House area, ranged from 10 to

36 ppn.
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VvI.

Based upon the results of the personal and general area environmental
air samples, thera does not appear to be a hazard associated with
airborne PCBs within or near the AMTRAK Engine House. Wipe and bulk
sample results indicate that certain areas of the Engine House continue
to contain relatively high levels of PCB surface contamination (drop
table pit area and access pits betwsen tracks within the building). A
wipe sample collected from a visibly dirty hallway indicates that
tracking of PCBs from conitaminated work areas has contaminated the
floors. This is likely to be the case for most of the floor surfaces
in the offices, hallways, and equipment rooms within the Engine House.

Bacent renovations of tha drop table will reportedly reduce or
aliminate the necessity for workers to enter the drop table pit area.
However, if unusual circumstances or maintenance activities require
their entry, appropriate measures for protection against skin exposure
must be taken. Routine maintenance activities requiring entry into the
access pits for the tracks inside the Engine House will also require
protective measures. These protective measures will be pre-empted if
the surfaces within the pit arcas are decontaminated. Contamination of
floors and hallways within the Engine House probably do not present a
significant PCB exposurs situation to the Engine House employees,
because these are primarily considered ag low contact surfaces for bare
skin. However, unnecessary spread of PCBs to other areas of the
Maintenance and Repair facility may result from these contaminated
floors, including other offices and automobiles., Also, the possibility
of the spread of PCBs to the home environment warrants consideration.

RECOMMENDATIONS

Further clean up efforts of the drop tadle pit and the access pit for
tracks #2 and #3 should be made. Although there is consideradle
uncertainty surrounding the potential health effects of PCBs, in
addition to the problems of assigning an appropriate level of
acceptabie PCB surface contamination, these clean-up efforts should bde
mde to minimize any unnecessary employee exposures and reduce the

pabtentisl for spreeding PEBs to otter wovk stans snd homes of

employses. Clean up should be aimed primarily at locations with oily
residues seeping from the pit walls, and floors which are visibly
contaminated with tracked material. 1In the interim, disposable
coveralls, boots, and gloves made of material impervious to PCBg, such
as Tyvek™ should be provided to employees when entrance to the drop
table pit and the access pits inside the Engine House is necessary.
Waste receptacles for the disposable garments, placed near the site of
use, should protect against the spread of PCBs through tracking and
clothing contamination.



Page 11 ~ Health Hazard Evaluation Report No. B6-1B4

VI1. REFERENCES

1.

10.

11.

12.

Lloyd JW, Moore RM, Woolf BS, Stein HP. Polychlorinated
biphenyls. J Occup Med 1976;18:109.

. Hutzinger O, Safe S, Zitko V. The chemistry of PCBs. Cleveland:

The Chemical Rubber Company Press, 1974.

. Landrigan PJ. General population exposure to halogenated

biphenyls. 1In: Ximbrough RD, ed. Halogenated biphenyls,
terphenyls, naphthalenes, dibenzodioxins, and related products.
Amsterdanm: Elsevier/North-Holland Biomedical Press, 1980:267.

. Smith AB, Schloemer J, Lowry LK, et al. Metabolic and health

consequences of occupational exposure to polychlorinated biphenyls
(PCBs). Br J Ind Med 1982;39:361.

. Vos JG, ¥Xoeman JG. Comparative toxicologic study with

polychlorinated biphenyls in chickens, with special reference to
porphyria, edema formation, liver necro;is. and tissue residues.
Tox Appl Pharm 1970;17:656. :

. Vos, JG, Koeman JH, van der Mass HL, ten Noever de Brauw MC, de Vos

gH. Identification and toxicological evaluation of chlorinated
dibenzofuran and chlorinated naphthalene in two commercial
polychlorinated biphenyls. Fd Cosmet Toxicol 1970;8:625.

. Dowas GW, Mulvihill MJ, Simoneit BRT, Burlingame AL, Risebrough

B. Identification of chlorinated dibenzofurans in American
polychlorinated biphenyls. WNature 1975;:94:125.

Buser HR, Bosshardt HP, Rappe C. Pormation of polychlorinated
dibenzofurans (PCDFs) from the pyrolysis of PCBs. Chemosphere
1978;7:109.

. pusecr WR, Rappe C. TFormation of polychlorinated dibenzofurans

(PCDTS) from the pyrolysis of individual PCB isomers. Chemosphere
1977:8:157.

vos JG. Toxicology of PCBs for mammals and for birds. Env Health
Perspect 1969;21:29.

Xuratsune M, Yoshimura T, Matsuzaka J, Yamaguchi A. Epidemiologic
study on Yusho, & poisoning caused by ingestion of rice oil
contaminated with a commercial brand of polyehlorinated biphenyl.
Environ Health Perspect 1972;1:119.

wong CK. PCB poisoning special issue. Clinical Medicine
(Taipei). Volume 7, no. 1, 1981.



Page 12 - Health Hazard Evaluation Report No. 86-184

13.

14,

15.

16.

17.

18.

19.

20.

21.

22.

23.

Masuda Y, Xuroki H. Polychlorinated dibenzofurans and related
compounds in patlents with "Yusho.™ 1In: Hutzinger O, Frei R W,
Merian E, Pocchiari ¥, eds. cChlorinated dioxins and related
compounds. Oxford: Pergamon Press, 1982:561.

Maroni M, Colombi A, Arbosti G, Cantoni S, Foa V. Occupational
exposure to polychlorinated biphenyls in electrical workers, II.
Health effects. Br J Ind Med 1981;38:55.

Ouw YH, Simpson GR, Siyaii DS. The use and health effects of
Aroclor 1242, a polychlorinated biphenyl in the electrical
industry. Acch Environ Health 1976;31:189.

Karppanen E, Xolho L. The concentration of PCB in human blood and
adipose tissue in three different research groups. In: PCB
Conferencs II, Stockholm, 1972. National Swedish Environmental
Protection Board. 1973, 124.

Pischbein A, Woolf MS, Lilis R, Thormton J, Selikoff IJ. Clinical
findings among PCB-exposed capacitor manufacturing workers. Ann NY
Acad Sei 1979;320:7013.

Chase XH, Wong O, Thomas D, Berney BW, Simon RK. Clinical and
metabolic abnormalities associated with occupational exposure to
polychlorinated biphenyls (PCBs). J Occup Med 1982;24:109.

Frmatt EA, Agnew J, Bleeker ML, Farrara JM, Lavin BK, Jeffreys J,
Maroni M. Health effects of PCB exposure of GSA switchgear
employees. WNIOSH Technical Assistance Request #80-7, The Johns
Hopkins University School of Hygiene and Public Health, Baltimore,
Maryland, 1983.

Lawton RW, Sack BT, Ross MR, Feingold J. Studies of employees
occupationally exposed to PCBs. Gameral Rlesctric Besearch and
Developmant Center, Schensctady, 1981.

Crow KD. Chlocacne: a critical ceview including a comparison of
two secies of cases of acne from chloronaphthalene and pitch
fumes. Trans St John®s Hosp Dermatol Soc 1970;56:79.

Baker EL Jr, Landrigan PJ, Glueck CJ. Mstabolic consequences of
exposure to polychlorinated biphenyls in sewage sludge. Am J Epid
1980;112:553.

Xreiss X, Zack MM, Kimbrough RD, Heedham LL, Smrak AL, Jones BT.

Association of blood pressure and polychlorinated biphenyl levels.
JAMA 1981;245:2508.



[TRFIPP PR R T P

Skt

Page 13 - Health Hazard Evaluation Report No. 86-184

~ 24, International Agency for Research on Cancer. IARC aonographs on

the evaluation of the carcinogenic risk of chemicals to humans.
-Chemicals, Industrial Process, and Industries Associated with
Cancer in tumans. TARC Monographs, Volumes 1 to 29. Supplement 4,
Lyon, France, 1982, p. 21B.

25. Brown DP, Jones M. Mortality and industrial hygiene study of
workers exposed to polychlorinated biphenyls. Arch Environ Health
1981;36:120.

26. Bertazzi PA, Zocchetti C, Guercilena S, Foglia MD, Pesatori A,
Riboldi L. Mortality study of male and female workers exposed to
PCBs. Presented at the International Symposium on Prevention of
Occupational Cancer, April, 1981, Helsinki, PFinland.

27. National Institute for Occupational Safety and Health. Criteria
for s recommended standard: occupational exposure to
polychlorinated biphenyls. Cincinnati, Ohio: Wational Institute
for Occupational Safety and Health, 1977. (DHEW publication no.
(MICSH) 77-225).

28. American Conference of Governmental Industrial Hygienists.
Threshold limit values for chemical substances and physical agents
in the workroom environment snd bdiological exposure indices with
intended changes for 1984-85. Cincinnati, Ohio: ACGIH, 1984.

VIII. AUTHORSHIP AND ACYNOWLEDGEMENTS

Report Prepared by: Richard W. Hartle
Industrial Hygienist
Industrial Hygiene Section

Originating Office: Hazard Evaluations and Technical
Assistance Branch

Division of Surveillance, Hazard

vakimtisne, sod Tield Ttudiss

Report Typed By: Xathy Conway
Clerk-typist
Industrial Hygiene Section



Page 14 - Health Hazard Evaluation Report No. 86-184

IX.

DISTRIBUTION AND AVAILABILITY OF REPORT

Copies of this report are currently available upon request from NIOSH,
Division of Standards Development and Technology Transfer, Publications
Dissemination Section, 4676 Columbia Parkway, Cincinnati, Ohio 45226.
After 90 days, the report will be available through the NMational
Technical Infotrmation Service (NTLS), 5285 Port Royal, Springfield,
virginia 22161. Information regarding its availability through NTIS
can be obtained from NIOSH Publications Office at the Cincinnati
address. Copies of this report have been sent to:

AMTRAK

International Brotherhood of Electrical Workers Local 817
NIOSH, Region 11

OSHA, Region II

W
P

For the purpose of informing affected eﬁployees. copies of this report
shall be posted by the employer in a prominent place accessidble to the
employees for a period of 30 calendar days.
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TABLE 1

AIRBORNE PCBs
AMTRAK = SUNNY SIDE YARD
LONG ISLAND CITY, NEW YORK

HETA 86-184
MARCH 29-30, 1986

Operation/Location Date Yolume (1) Concentration

Personal (Breathing Zone) Samples

Foreman/A11 Engine House Areas 6/29/86 391 ND*
Machinist/Inboard Inspection 6/29/86 388 ND
Machinist/Inside Engine House 6/29/86 381 -ND
Electrician/Inside Engine House 6/29/86 ;401 ND
Laborer/Inboard Inspection 6/25/86 385 ND
Machinist/Inboara Inspection 6/29/86 -383 KD
Pipefitter/Inside Engine House 6/29/86 385 ND
Engine Attendant/Inboard Inspection  6/29/86 382 ND
Electrician/Inboard Inspection 6/30/86 3N ND
Machinist/Inboara Inspection 6/30/86 | 364 ND
Machinist/Inside Engine House 6/30/86 362 ND

{Cont.)
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TABLE I (Cont.)

AIRBORNE PCBs

AMTRAK - SUNNY SIDE YARD

LONG ISLAND CITY, NEW YORK

MARCH 29-30, 1986

HETA 86-184

Operation/Location

Date Volume (1) Concentration

Electrician/Inside Engine House 6/30/86 367 ND
General Area Samples

Drop Table/North Side 6/29/86 385 ND
Inboard Inspection/Between tracks 6/29/86 357 NO
"Drop Table/North Side 6/30/86 359 ND
Lunch Table/Locker Room 6/30/86 366 ND
Inboard Inspection/Between tracks 6/30/86 356 ND
Inboard Inspection/In #4 pit 6/30/86 354 ND
Inboard Inspection/In #3 pit 6/30/86 355 ND
Hear Orop Table/Between Tracks 6/30/86 321 XD
Drop T;gjg/ln Pit, South End 6/30/86 325 ND
Drop Tabielln Pit, North End 6/30/86 24 ND

*ND = hone Detected; basea upon samplied air volumes, this corresponds to
airborne concentrations of less than 0.08 - 0.09 ug/m3 (NIOSH REL = 1.0

ug/m3).



TABLE II

SURFACE SAMPLE RESULTS FOR PCBs
AMTRAK - SUNNY SIDE YARD

LONG ISLAND CITY, NEW YORK

HETA B6-184
MARCH 29-30, 1986

Location - Concentration (ug/m?)
Administrative Offices - lunch table 7.6
Administrative Offices - desk top 1.8
Engine House - lunch table 5.2
Engine House - refrigerator door in locker/lunch room 10.4
Engine House - upstairs floor outside supervisor'é office 252
Engine House - upstairs; supervisor's desk _ 7.2
Engine House ~ inspection pit wall {(#2 track, west.end) | 760
Engine House - drop table pit wall (east) 760
Engine House - drop table pit wall (west) 172
Engine House - hand rail to drop pit (not w® surface) 64
Inboard inspection - hand rail to upper engine'access stand 34.4
Inboard inspection - handle of brush used to wash windows 11.6
Engiqg_Hque - surface of work bench located between tracks 92

Engine House - electricians work bench 34




TABLE III

BULK SAMPLE RESULTS FOR PCBs
AMTRAK = SUNNY SIDE YARD
LONG ISLAND CITY, NEW YORK

HETA 86-184
MARCH 29-30, 1986

Location Concentration (PPM)
Floor scrape at East end of Engine House; between tracks 36
Wall of drop table pit; oil seeping from crack 240
Floor scrape in drop table pit - south end near wall 25
Soil from 15' outside east end of Engine House near track #2 16
$Soil from 30' outside east end of Engine House near track #2 21
Soil near inboard inspection next to track #3 21
Soil near inboard inspection next to track #4 21
Sediment from inboard inspection pit on track #3 9.6

Segiment from 1nboard inspection pit on track #4 18




