


PREFACE

The Hazard Evaluations and Technical Assistance Branch of NIOSH conducts field
investigations of possible hea1th hazards in the workplace. These
investigations are conducted under the authority of Section 20(a)(€) of the
Occupational Safety and Health Act of 197C, 2¢ U.S.C. 669(a)(6) which
authorizes the Secretary of Health and Human Services, following a written
request from any employer or authorized representative of employees, to
determine whether any substance normally found in the place of employment has
potentially toxic effects in such concentrations as used or found.

The Hazard Evaluations and Technical Assistance Branch also provides, upon
request, medical, nursing, and industrial hygiene technical and consultative
assistance (TA) to Federal, state, and local agencies; labor; industry and
other groups or individuals to control occupational health hazards and to
prevent related trauma and disease.

Mention of company names or products does not constitute endorsement by the -
National Institute for Occupational Safety and Health.
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During the NIOSH study, three separate activities were underway at the site.
The prime contractor had one group of workers pumping bulk Tiquids from above
ground tanks and another group working on the drums - moving, staging,
consolidating (bulking), crushing, etc. The second operation, being performed
by a subcontractor, involved a hydrogeological survey of the property to
determine the extent of contamination. The entire operation was being
supervised by the Department of the Army Corps of Engineers.b>

During periods of active drum handling, workers wore self-contained breathing
apparatus or airline respirators, hoods, boots, gloves, hard hats. Chemically
resistent splash clothing was worn in the vicinity of open drums and Tyvek in
other areas. When drums were not being handled, the respiratory protection
requirement was reduced to the use of full face air purifying respirators
equipped with particulate/organic vapor cartridges.

D. Air Sampling Protocol

Fixed Tocation area sampling stands were erected at approximate breathing zone
height (5 feet above ground level) adjacent to the commercial building north
of the site (Figure 1). Additional sampling was conducted upwind and downwind
of the drum sampling area (Areas 3 and 4) and inside a fire-damaged structure
(Area 2). A11 sampling stands were positioned to avoid active roadways and to
avoid interference with site activities.

Personal samples which drew air from the breathing zone (the portion of the
body roughly defined by the nose and the collar bone) were attached to
individual workers whose activities were within the test area. These included
laborers and foremen, heavy equipment operators, EPA employees, and NIOSH
employees. 57 personal samples were collected during 4 separate sampling
days. A battery operated pump, which was attached to the workman's belt or
SCBA harness, drew air through the sample collection media. The sampling
devices were removed during lunch breaks and when the workers left the site.
The number of samples collected at each fixed Tocation and among workers in
each job category and the target analyte(s) are summarized in Table 1.

E. Analytical Methods

A11 samples were analyzed by NIOSH or by NIOSH contract Taboratories. The
analytical methods used and the 1imits of detection achieved in this study are
summarized in Appendix I.

Eight samples collected for organic vapor analysis were analyzed by gas
chromatography and mass spectrometry (GC/MS). Ethyl acetate,
1,2-dichloroethane, toluene, xylenes, n-propyl acetate, isopropyl acetate,
styrene, and MIBK were detected. Twenty foor additional samples were analyzed
for the major contaminants detected in the X samples analyzed by GC/MS.

A1l 24 samples analyzed for elemental analysis were screened by inductively
coupled plasma atomic emission spectrometry for a standard array of 32
elements including aluminum, arsenic, barium, beryllium, cadmium, calcium,
cobalt, chromium, copper, iron, lanthanum, 1ithium, magnesium, manganese,
molybdenum, sodium, nickel, phosphorus, lead, platinum, antimony, ‘selenium,
silver, tin, strontium, titanium, tellurium, thallium, vanadium, yttrium, and
zinc, zirconium.

@
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The following 31 pesticides were quantitated by gas chromatograph equipped
with an electron capture detector: Aldrin, Dieldrin, Endrin, Chlordane,
Heptachlor, Lindane. Six species of PCBs were quantitated by gas
chromatograph equipped with an electrolytic conductivity detector: Aroclor
1016, Aroclor 1211, Aroclor 1232, Aroclor 1242, Aroclor 1248, Aroclor 1254,
Aroclor 1260, Six PNAs were quantitated by high performance liquid
chromatography. The 1imit of detection was 50 ng/sample for Fluoranthene,
Pyrene, Benz(a)anthracene, Chrysene, Benzo(e)pyrene, and Benzo(a)pyrene.
Nitrosamines were not detected in any of the 27 samples analyzed by gas
chromatograph equipped with a Thermo Energy Anaylzer.

F. Statistics Analysis

Descriptive statistics, such as the number of observations, arithmetric mean,

standard deviation, maximum and minimum values and geometric mean are given in -

Tables 8 to 29 and 31 to 35 for each day, job and groups.

The distribution of each substance was checked against normal and log-normal
distribution. Sapiro Wills' W-statistics was used as test-statistics for the
substance with sample size less than 51, and komogorov's D-statictics for
those with sample size greater than or equal to 51.

To test day, job and group differences, analysis of variance (ANOVA) was used
for those substances that fulfill normality assumption in either original or
log scale (i.e normally or log-normally distributed). Substances with neither
normal nor log-normal distribution were tested with Kruskal - Wallis'
Chi-square statistics.

In the text, central tendency, such as mean or geometric mean was quoted in a
‘way that can be properly used to interpret hypothesis test results in the
original scale.

IV. EVALUATION CRITERIA

As a guide to the evaluation of the hazards posed by workplace exposures,
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 to which most workers may be exposed up to 10 hours
per day, 40 hours per week for a working lifetime without experiencing adverse
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 Tevels. A small percentage may experience adverse health effects
because of individual susceptibility, a pre-existing medical condition, and/or
a hypersensitivity (allergy).

In addition, some hazardous substances may act in combination with other
workplace exposures, the general environment, or with medications or personal
-habits of the worker to produce health effects even if the occupational

LR
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exposures are controlled at the level set by the evaluation criterion. These
combined effects are often not considered in the evaluation criteria. Also,
some 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 workplace
are: 1) NIOSH Criteria Documents and recommendations, 2) the American
Conference of Governmental Industrial Hygienists' (ACGIH) Threshold Limit
Values (TLV's), and 3) the U.S. Department of Labor (0SHA) 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 based on more recent information than are the OSHA standards. The
OSHA standards also may be required to take into account the feasibility of
controlling exposures in various industries where the agents are used; the
NIOSH-recommended standards, by contrast, are based primarily on concerns
relating to the prevention of occupational disease. These criteria are
presented in Appendix II. In evaluating the exposure levels and the
recommendations for reducing these levels found in this report, it should be
noted that industry is legally required to meet only those Tevels specified by
an OSHA standard.

A time-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 1imits or ceiling values which
are intended to supplement the TWA where there are recogn1zed toxic effects
from high short-term exposures.

V. RESULTS
.A. Weather Data

The field weather observations were made at 15 minute intervals and recorded
on magnetic tape. The data was processed with computer assistance. Air
temperaturgs during the sampling days varied between 10-25 ¥(s during June

7th, 11-26 C during June 8th, 11-28 C during June 9th, and 13-25 C

durlng June 10th. MWinds were generally less than 15 m11es per hour during the
study. There was no measurable rain during the study period. Summaries of
air temperatures, wind speed, and wind direction are presented in Table 2.

B. Volatile Organic Vapors

The ar1thmetzc mean toluene in air concentration measured in 45 samples was
331 ugfm (maximum 2266 ug/m3) Xylenes were measured at an arithmetic
mean concentrat1on of 276 ug/m3 (maximum 3047 ug/m3), ethyl acetate at 111
ug/m3 )(maximum 1563 ug/m3) and styrene at 48 ug/m3 (maximum 678

ug/m3
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C. Elemental Analyses

The sample populations of aluminum, calcium, iron, magnes1um, and tin were
‘Tog-normally distributed. Metals were detected in 24 air samples at very Tow
levels. The meta]s measured included iron (geometric mean 4.9 ug/m3,
maximum 26.3 ug/m3), magnesium (geometric mean: 3.2 ug/m3, max1mum 37

ug/m3), and tin (geometr1c mean: 1.5 ug/m3, maximum 6.2 ug/m3).

A]um1num, calcium, manganese, phosphorus, and zinc were also detected at very
Tow levels. Twenty-two additional elemental analysis were accomplished for
each sample, but the analytes were always less then the detection limit for
Ag, Ba; Ba; Cd; Co; Las LT, Na, Srs Yu Y, Zbs

Two samples contained relatively high concentrations of particulate
contaminants. These included arsenic at an arithmetic mean concentration of
3.2 ug/m3, lead at an arithmetic mean concentration of 2.9 ug/m3 as well

as Tow Tevels of Mo, Pt, Sb, Se, Ti, Te, and T1. One of these samples was
collected in the contractor Taboratory trailer and the second in the dressing
shed.

D. Acid Anions

The sample populations of chloride and phosphate anions were normally
distributed. Chloride an1on was detected in 14 air samples at a mean
concentration of 15.9 ug/m3, max1mum 50.0 ug/m3; and phosphate anion at a
mean concentration of 26.2 ug/m3, maximum 21.3 ug/m3.

E. Other-Substances

The following pesticides were quantitated in 31 samples,-but the analytes were
all less then the detection 1imit: Aldrin, Dieldrin, Endrin, Chlordane, ‘
Heptachlor, Lindane. Six species of PCBs were quantitated in 31 samples, but
the analytes were all less then the detection 1imit: Aroclor 1016, Aroclor
1211, Aroclor 1232, Aroclor 1242, Aroclor 1248, Aroclor 1254, Aroclor 1260.
Six PNAs were quantitated in 23 samples, but the analytes were all less then
the detection limit: Fluoranthene, Pyrene, Benz(a)anthracene, Chrysene,
Benzo(e)pyrene, and Benzo(a)pyrene. Nitrosamines were not detected in any of
the 27 samples analyzed. :

F. Direct Reading Instruments

An incident of respiratory and mucous membrane irritation among employees at
the factory north which was attributed to airborne migration of contaminants
from the Chemdyne site was investigated on June 9th. The NIOSH Simultaneous
Direct Reading Indicator Tube System (SDRITS) identified a ketone and an acid
reading substance at the fenceline between the factory and the site. The
positive ketone result is consistent with the MIBK identified in concurrent
charcoal tube samples. The reported symptoms were consistent with the
categories of materials identified by the SDRITS. This incident indicates the
utility of the SDRITS for rapidly assessing the migration of contaminants from
the site to near-by areas.
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VI. DISCUSSION

The results of the air samples sorted by day are presented in Tables 3 to 7.
The results of the air samples sorted alphabetically by job category or fixed
location description are presented in Tables 8 to 29.

The airborne contaminant concentrations did not increase systematically
between the sampling days. The concentration of 7 substances (chloride
anions, phosphate anions, isopropyl acetate, MIBK, n-propyl acetate, sodium
and zinc) differered significantly among the sampling days. The concentration
of chloride and phosphate anions were highest on the Tast sampling day and
Towest on the first day. The concentration of sodium, zinc and MIBK was
highest on the first sampling day. The concentration of isopropyl acetate and
n-propyl acetate were highest on the fourth sampling day. The concentration
the other substances quantitated were either all below the Timit of detection
or the differences between days were not statistically different.

There were statistically significant differences between jobs for 5
substances. The Backhoe ogerator had the highest mean exposures to aluminum
(geometric mean: 16.5 ug/m3), calcium (geometric mean: 82.5 ug/m3), iron
(geometric mean 25.5 ug/m3, and magnesium (geometric mean: 21.1 ug/m3).

The highest exposure to manganese was in the dressing shed.

Finally the air sampling data was grouped into categories based on the
proximity of the worksite to areas of active handling of chemically
contaminated materials. It was anticipated that workers nearest the site of
active material handling would have the highest exposures and that the mean
concentration of airborne contaminants would decrease in both the personal and
area samples more distant from major exposure sources. It was anticipated
that the laboratory trailers would have the Towest mean exposures because of
the controlled climate and assess to these areas. Table 30 gives the
composition of each of these groups.

There were no difference in exposure to chloride and phosphate anions among
the five categories. Exposures to aluminum and iron were different: the
airborne concentrations were highest among the heavy equipment operations.

There were differences in exposure to many of the volatile organic compounds
including ethyl acetate, styrene, toluene, and xylenes. The high exposure
personal category was most exposed to each of these 4 substances and either
the Taboratory or area category was least exposed. The Tow exposure personal
category had the greatest exposure to both zinc and MIBK. The area category
was least exposed to MIBK and heavy equipment operators were least exposed to
zinc, :
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VII. CONCLUSIONS

The generally low concentrations of airborne contaminants in the 195 samples
collected at this site suggest that chemical exposure during drum removal
operations are minimal. This finding is consistent with previous NIOSH
studies at similar sites.6s7 The high level of respiratory and skin
protection worn further reduced occupational exposure to chemicals. Although
the protective clothing worn could induce heat stress, the maximum air
temperatures encountered during this study (76-83'F) were relatively mild.
However, warmer temperatures were anticipated during the summer months.

The only indicatigns of potent1a1 chemical overexposure were two sample
results (3.0 ug/m3 and 3.4 ug/m ) in which the NIOSH criteria for a
recommended standard for arsenic exposure (2 ug/m ) was exceeded. These
exposures did not exceed the OSHA regulatory standard for arsenic. Since one
of these samples was collected inside of the contractor laboratory trailer,
which was well equipped with exhaust hoods and other safety devices, the
on-site sampling handling procedures should be reexamined.
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X. DISTRIBUTION AND AVAILABILITY OF REPORT

Copies of this report have been sent to:

1. U.S. Environmental Protection Agency, 401 "M" Street S.W., Washington,
D.C. 20460.

2. U.S. Environmental Protection Agency, Region V, 230 South Dearborn
Street, Chicago, I11inois 60604.

3. 0.H. Materials Co., P.0. Box 551, Findlay, Ohio 45840.

4. NIOSH Region V

5. OSHA Region V

Copies of this Determination Report are currently available upon request from
NIOSH, Division of Standards Development and Technology Transfer, 4676
Columbia Parkway, Cincinnati, Ohio 45226. After 90 days, the report will be
available through the National Technical Information Service (NTIS), 5285 Port
Royal Road, Springfield, Virginia 22151. Information regarding its
ava11ab111ty through NTIS can be obtained from NIOSH publications at the
Cincinnati address.
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