


PREFACE

The Hazard Evaluations and Technical Assistance Branch of NIOSH conducts field "
investigations of possible health 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. 66%(a)(€) 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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A retrospective cancer incidence study was conducted. This study
allowed for comparison of illness or mortality rates when
different numbers of persons are observed for varying periods of
‘time for the selected outcome. In this study, that outcome was
the occurrence of a cancer at any tissue site. Standardization of
demographic factors were controlled by determining the number of
total person-years observed in each age, race, and sex category.
(A person-year is the observation of one person for one year for
the selected outcome. One person observed for 10 years would be
identical to 10 persons observed for 1 year, each being 10
person-years.) Person-years of exposure were calculated for the 9
year time period from 1974 through 1982. The expected number of
cancers in each age, race, and sex category was calculated as the
product of the observed person-years in that category multiplied
by an expected rate of cancers for persons with the same age,
race, and sex characteristics. The expected number of cancers for
each category were then summed to determine the expected number of
cancers for the entire work population. The expected number of
cancers for the entire work population was then compared to the
actual observed number of cancers to determine if the observed
number of cancers was greater than the expected number of cancers.

The expected cancer rate for this evaluation was selected using
the Surveillance Epidemiology and End Results (SEER) reported
cancer incidence. The 1975-77 Atlanta incidence rates were used
as the base rate for comparison because it is SEER reporting area
geographically closest to South Carolina. The number of cases of
all cancers reported for 1975-77 was divided by the total
three-year census for persons 20 years and older, to provide an
expected rate of all cancers for this workforce (Table 5).

The lack of company information and the mobile workforce
population did not allow for adequate tracking of individual
workers. The workers were, therefore, considered free of cancer
unless they had identified the cancer to the company owner, or
died and the presence of the tumor was identified on the
employee's death certificate.

The number of observed cancers was compared to the number expected
from the Atlanta SEER registry. The only concern addressed by
this study would be an excess number of cancers above the number
expected as calculated using the Atlanta SEER registry. The 95%
confidence level based upon the Poisson distribution was used to
measure the statistical significance of excess cancers above the
expected number. If the number actually observed was less than
the number required for statistical significance, no excess number
of cancers would be observed by this evaluation. If the number of
observed cancers was greater than the number required for
statistical significance, a greater number of cancers would have
been observed than could be aecounted for by chance alone.
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Each cancer was evaluated to determine if a consistent organ site
was predominant among the reported cases. The information was
collected from death certificates, the patients, or from an
attending physician. In only one case was a physician contacted.
He was asked to confirm a company reported cancer which did not
appear on the employee's death certificate.

Evaluation of the possible latency periods for the 5 cancer cases
was attempted. Since the date of cancer diagnosis was not known,
the latency period was estimated by calculating the time from 1974
or first employment at the Black River Hardwood Company until
satisfactory information was obtained that the patient knew the
diagnosis, or until death. This time period was defined as the
maximum possible latency period. In performing this calculation,
all of 1974 was included in the period, and the year of diagnosis
or death was included if that date was after July 1 of that year.

. EVALUATION RESULTS

The Black River Hardwood Company supplied data, excluding names,
for 164 employees are listed in Table 6. Those persons known to
be deceased are indicated in the column labeled vital status.
Sixteen persons were identified by company or vital records as
having died from any cause. Their year of death is indicated on
Table 6. The number of person-years at risk to develop a cancer
is also 1isted. As defined by this study, 1066 person-years of
observation, where the employees were at risk to develop a cancer,
were accumulated by this work force. The person-years,
categorized by race and sex, are shown in Table 7 along with the
expected cancer rates and number of cancers.for each group. The
number of expected cancers is the product of the number of
person-years and the expected cancer rate.

Five cancer cases were observed in the workforce. The expected
number of cancers was 4.928 cases. Using the Poisson distribution
(Table 8), with an expected number of 4.928 cases, ten or more
observed cancer cases were needed to achieve statistical
'significance (p<0.05). A similar calculation was done for each
age-sex group, except black females since no cancers nor
person-years of exposure were observed for this population group.
For white males (Table 9), 0.619 cancers were expected, and 1 was
observed, but 3 or more observed cancers were required for
statistical significance. For black males (Table 10), 4.234
cancers were expected, and 3 were observed. Nine or more observed
cancers were needed to achieve statistical significance. For
white females (Table 11), 0.075 cancers were expected, and 1 was
observed, but 2 or more observed cancers were needed to achieve
statistical significance.

The organ system of cancer involvement and the maximum possible
latency period were evaluated (Table 12). The organ systems
listed on Table 12 were noted on the death certificates for 2
cases,
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provided by a private physician for 1 case, provided by the
patient for 1 case, and was unknown for one case. The organ
systems for the four known cases were stomach, gastrointestinal,
Tung, and a type of head or neck cancer for the 4 known organ
systems. The fifth case death certificate listed brain metastasis
as the primary cause of death, but the primary cancer tissue or
organ site was not recorded. i

The latency periods were not known for any of the cancer cases,
but a maximum possible period was calculated by noting the time
between the year of first employment since 1974 and the date of
death. For the one living case, that person was known to have
cancer in 1981. The maximum possible latency periods for the five
obserged cases were therefore 5, 4, 3, 7, and 3 years (mean 4.4
years).

DISCUSSION

The disposal area was merely a trench filled with chemicals and
was not a satisfactory containment for the chemicals buried at the
site after the warehouse fire. During the initial site visit,
chemicals were observed ocozing from the soil surface; although
indicative of sub-surface chemical migration, contamination of the
company water supply could not be documented. Environmental water
samples obtained by DHEC failed to find significant quantities of
toxic or carcinogenic chemicals. Only samples taken from the test
well on the far side of the disposal area (opposite the Black
River Hardwood Company) contained detectable chemical
contaminants.

This medical evaluation was the best analysis of the available
medical information. However, this evaluation has several
potential sources of epidemiological bias:

(1) Tracking of the employees was not achieved to determine cancer
status. Cancer cases identified were only those known by the
company representative, or those former employees who were
deceased with a death certificate on file in South Carolina,
1isted with cancer as a cause of death. The bias here was
toward less 1ikelihood of finding a significant outcome. The
additional effort required to track all previous employees
would have been extensive considering the minimum amount of
information retained by the company and the extensive degree
of mobility discovered when we attempted to find only several
of the previous workers. With no available supporting
information for the hypothesis that elevated cancer rates may
exist in this population, this effort was not undertaken.
However, there was some degree of safety provided by the
analysis because ten or greater cancers would have been
necessary to consider the number statistically significant.
Five additional cancers, or 2 times the observed number would
have been required for a problem to be recognized.
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(2) The expected number of cancers were generated based upon rates
of cancers for all persons above twenty years of age. This
was done because the exact age of each employee was not known
by the company. If ages were known, a more exact age
stratification could have been performed and more exact
estimates of the expected number of cancers could have been
calculated. The direction of this bias cannot be estimated,
_but as the age of the employee population increases, it
becomes more 1ikely that the expected number of cancer cases
was underestimated. '

(3) The study was biased by the use of the Atlanta based SEER
registry to generated expected number of cancer cases. The
direction of this bias cannot be predicted. By using the
Atlanta SEER data, we are comparing cancer rates among a
predominantly urban area with a rural area. However the
geographic areas are both in the Southeastern United States
and no better source of cancer incidence data was available.

(4) The unknown dates of employment could have created minor
changes in the number of person years, but this effect would
be expected to be small. Errors in the interpretation of the
organ systems could be present since death certificates and
patient information were the source of this information.

(5) A final source of bias was present in the calculation of the

maximum possible latency period. The bias stems from the lack
. of information regarding the date of cancer diagnosis for any

of the cases. Since no additional latency time can be
accumulated once the cancer is known to exist or the patient
dies, the "maximum possible latency period" definition was the
best available calculation. The bias would be toward a longer
latency period since one would expect the cancer to have been
diagnosed before the time of death.

- The mortality analysis did not determine that the workforce or any
race-sex group within the workforce had an excess number of
cancers as compared with the rates of the Atlanta SEER registry.
No consistent organ system was observed among the cancers. A
consistent organ system and tissue type is a more characteristic
finding in occupational carcinogenesis. Individual carcinogenic
chemicals are frequently characterized by one or several
characteristic cancers. Although a consistent organ site would
not be required for concern of risk to the employees, a consistent
organ site would have been more convincing. The latency period,
as estimated by the maximum possible latency period is extremely
short, ranging from 3 to 7 years. Solid tissue, environmentally
induced cancers characteristically have a 15 to 40 year latency
period. The maximum possible latency periods observed among
employee cases is not consistent with the natural history of the
environmentally induced cancers.
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CONCLUSIONS

The available information and analysis failed to document a hazard
of cancer among employees of the Black River Hardwood Company, in
Kingstree, South Carolina. The observed number of cancers were
not above the number expected. No consistent cancer site was
observed. The maximum possible latency period was extremely short

and not consistent with the natural history of environmentally
induced cancers.

RECOMMENDATIONS

(1) Pesticides and agricultural chemicals were buried, possibly
improperly, and there is evidence that those chemicals are
migrating. Continued monitoring of the company and community
water supply should be performed.

(2) The company should consider providing bottled drinking water
for employees and continue to use well water for toilet
facilities and process water, until a municipal water system
is available. '
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DISTRIBUTION AND AVAILABILITY

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 ninety (90) days the report will be
available through 'the National Technical Information Service
(NTIS), Springfield, Virginia 22161. Information regarding its
availability through NTIS can be obtained from the NIOSH
Publications Office at the Cincinnati, Ohio address.

Copies of this report have been sent to:

1. Black River Hardwood Company, Kingstree, South Carolina
2. NIOSH Region IV

3. OSHA Region IV

4. Designated Safety and Health Agencies in South Carolina

For the purpose of informing the "affected employees"”, the
employer will promptly “post" this report for a period of thirty
(30) calendar days in a prominent place(s) near where the affected
employees work.






Attachment 1

Summary of
29 March 1982 EPA Hazardous Waste Site Investigation Report

Southern Agricultural Chemicals, Inc.
Pesticide Residue Disposal Site
at Black River Hardwood Company
Kingstree, South Carolina

Report Prepared By
' Ecology and Environment, Inc.
Under EPA Contract No. 68 - 01 - 6056

Summarized
May 1982
by
Paul Roper
NIOSH Region IV
101 Marietta Tower, Suite 1007
Atlanta, Georgia 30323

Telephone (404) 221-2396
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Sequence of Events

September 21, 1974 Southern Agricultural Chemical warehouse fire.

150 tons of waste from the fire buried in a field
adjacent to Black River Hardwood Company.

Disposal site eventually bought by hardwood company .

August 1981 S.C. DHEC received complaint from hardwood company
that well water contained chemical odors.

August 12, 1981 DHEC inspected site, observed thick, black, oil-1ike
substance in surface soil; soybeans in the field over
the disposal pit showed signs of damage:

Analytical results inconclusive

Dec. 8-10, 1981 Site study by EPA contractor, Ecology and
Environment, Inc.

March 29, 1982 Ecology and Environment, Inc., released site survey
report. .
April 12, 1982 Black River Hardwood Company reported to NIOSH 3

employee cancer deaths and an additional employee
terminal illness since the pesticide disposal site
was established; hardwood company requested
assistance from NIOSH.



II.
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At tachment 1 (Cont.)

Results of Samples by Ecology and Environment, Inc.

Surface soil contaminated by pesticide waste which had percolated to
the surface.

Chemicals found:

DDT (chlorinated hydrocarbon insecticide)
chemicals related to DDT

dibutylphthalate (insect repellant) -
endrin (chlorinated hydrocarbon insecticide)
arsenic, zinc, lead

DHEC's 4 monitoring wells
3 wells showed no groundwater contamination by organic chemicals

The eastern-most well contained traces of:
Bis (2-ethylhexyl) phthalate (used as a solvent or a plasticizer)
Dibutylphthalate (insect repellant)
1,1,1 - trichloroethane (solvent)
ethylbenzene (solvent)
toluene (solvent)

The wells did show evidence of groundwater contamination with metals
and cyanide.

Surface Water and Sediment

No organic chemical contamination was found in the borrow pit water
or sediment.

No organic chemical contamination was found in the fish pond water.
The fish pond sediment contained traces of:

dibutylphthalate (insect repellant) '
hexadecanoic acid (palmitic acid derived from palm oil)
4 polynuclear aromatic hydrocarbons (PNA's)*:

fluoranthene

benzo(a)pyrene

tetramethyl phenanthrene
dihydrotrimethyl benzopyanol

*(PNAs are formed from high temperatures (e.g., fires or pyrolysis),
and are considered high-risk cancer causing chemicals. PNAs also
occur naturally in the environment and can be found in the air, in
tar, asphalt, and charcoal combustion products.)

Black River Hardwood Company's water wells

No organic chemical contamination found in either well
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Conclusions of E&E report

1. No contamination of the Black River Hardwood Company's drinking
water wells has yet been found.

2. Pesticide residues have percolated to the surface soil at Tleast
at one point near the disposal pits.

3. Solvents in the eastern-most monitoring well indicates some
contamination of the groundwater.at the site and some movement
of the contamination.

4, Metal contamination in the monitoring wells also indicates
groundwater contamination and migration of buried waste
laterally away from the pit area.
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: TABLE 9
THE POISSON DISTRIBUTION CALCULATED PROBABILITY AND CUMULATIVE PROBABILITY OF
OBSERVING A SPECIFIED NUMBER, OR GREATER NUMBER, OF CANCER CASES
AMONG WHITE MALES WITH AN EXPECTED NUMBER OF CASES EQUAL TO 0.619 (1)
BLACKRIVER HARDWOOD COMPANY, KINGSTREE, SOUTH CAROLINA

Observed # - Probability of Probability of Observed Probability of Observed

Cancer Cases Observed Number Number or Less Number or Greater
0 0.5385 0.5385 1.0000
1 0.3333 0.8718 0.4615
2 0.1032 0.9750 0.1282
3

0.0213 0.9963 0.0250 (2)

- -m X m= the expected value
(1) f(x)=e m x= the observed value
x! e= base fo the natural (Napierian) logarithm rounded to

2.7183

(2) Greater than or equal to 3 observed cancer cases is statistically greater
than the 0.619 expected cases by the Poisson Distribution (p<0.05)
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