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PURPOSE: AND' SCOPE
o

The purpose of this study is to examine the association
between exposures to the primary petroleum_solvents-used in
commercial dry cleaning plants and the Jdistribution of
causes of death by proportionate mortality ratios. (PMRs) and
standardizai Mortality ratios (SMRs) among those exposed.
The population of intérest;is all white males;, identified as
being owners. and/or operators aof commercial dry cleaning
plants for greater than one year in the State of Oklahoma
between 1941 and 1985.

The following research: questions will be addressed.

1. Is there any difference in the distribution of
causes of death aﬁong:bwners and/or operators of commercial
dry cleaning plants when compared to deaths occurring in
all United States white males—betweeﬁ 1950: and 1985, matched.
by age group and calender period?

2. What is the influence, if any, of known petroleum
solvent exposures and durations of exposure on the age and
time specific distribution of causes of death by PMRs and

SMRs in this population?

o8
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To achieve the research objective, the following
tasks will be completed:

1. Categorize each commercial dry cleaning plant
licensed in the State éf Oklahoma between 1941 and 1983, by
solvent use over time,

2. Identify a cohort of Oklahoma dry cleaning plant
owners and/or operators with known solvent exposures and
durations: of éxposure greater than one year, occurring
between 1941 and 1985,

3. Among this cohort, determine the PMRs and SMRs for
all major categories of deaths occurring between 1941-1985
to include overall cancer, and selected site~-specific
cancers, and

4. Estimate latency in appropriate cancer sites like
renal cell carcinoma,

5. Calculate the- approximate géwer to - detect a
significant excess in proportionate'mortal%ty-at eacﬁxbﬁ\the
site~specific cancer causes of death.

6.. Identify high risk subgroupﬁ/ for future
measurements of actual exposure levels, non ?atal acute ahd
chronic effects of the human kidney, ;nd. effects on
reproductive outcome related to exposure to petroleum on
synthetic solvents among Oklahoma dry cleaners, and

7. Prepare a final report of the findings, analyses,

and recommendations resulting from the study.






MATERIALS AND: METHODS
o*

Materials
The major data resources, materials, and tools utilized
in the conduct of this cancer mortality study were derived
from three sources which include (a) the Oklahcma: State Dry
Cleaners. Board, (b) the Oklahoma Associdtiom of Dry
Cleaners, and (c) other sources. A listing of these
resources can be found in Table 10.

The State of Oklahoma Dry Cleaners Board

The University of Oklahoma developed a strong working
relationship with the Oklahoma Dry Cleaners Board beginning
"in 1979. The Board was very supportive of this research,
and made available office  space and access to all helpful
data_resources- |

Initial and annual licence applications, 1941 -~ 1985.

The primary data source for the identification of dry
cleaning plant owners and/or operators consists of approxi-
mately 60,000 initial and yearly renewal license applica-
tions, and transfers of ownership. These applications begin

in 1941, were stored in 1-10 year groupings, and were sorted

100
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TABLE 10

DATA RESOURCES

A.

State Dry Cleaners Board

1. License Applications

2. Plant Inspections

3. Minimum Price Transcripts

4. Past Court Cases and Violations
5. Weekly Activity Reports

6. Minutes of Board Meetings

7. Industry Summaries

8. Mailing List

9. IFI Technical Bulletins
10. Special Purpose Lists and Reports
11.  Current and Past Executive Secretary

Oklahoma Association of Dry Cleaners (OAD)

1. The OAD Bulletin
2. Membership Lists
3. Current Executive Secretary

Other Resources

I. The Oklahoma State Health Department Death
Certificates and Limited Tapes

2. Oklahoma County Cleaners Association

3. Insurance Company Records

4. Textile Maintenance Reporter

5. Veteran's Administration - Patient Data Cards

6. Oklahoma Dry Cleaners

7. Telephone Directories (Libraries)

8. Criss-Cross and Polk Directories (Oklahoma
Historical Society)

9. Newspaper Obituaries (Library)

10. PFuneral Homes - Nursing Homes - Hospitals

11. Other businesses (ex Chamber of Commerce)

12. Word of Mouth - Relatives, Previous owners,
Friends, and Neighbors

13. Returned Questionnaires

14. County Court House Probate Files

15. Voter Registration Tapes
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alphabetically by city and business name. Six revisions of
the initial apélication, and nine revisions of the annual
renewal form have been used. Examples of each original and
revised form are available at Appendices D and E. The major
déta items available are business name, address, name and
race of owner and/or operator, previous dry cleaning experi-
ence, and solvent utilized. Of critical significance was
the absence of information on date of birth, race and social
security number.

Initial and annual plant inspections.

Beginning in the late 1940's, all new plants were given
arr initial health, safety, and fire inspection by the field
man working for the State Dry Cleaners Board. The form used
for inspection of petroleumr solvent plants and the one for
synthetic soiyenf plants have had few revisions, and are
available at Appendix f:\\Tg}s data source provides for the
verification o% solvent used, changes in solvent category,

and notes.the.cﬂﬁversion-of agencies to: plants. Since the

-early 1970's an ‘abbreviated inspection form has been used

/ )
for annual reinspections.

Minimur price transcripts, 1946 - 1976.

The proceedings of 143 minimum price hearings have been
archived. A typical proceeding includes a petition signed

by 75 per cent of the dry cleaners in a county, and a tran-

script of the public hearing in which owner name, business,

and total years of dry cleaning experience of those license
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holders who testified are routinely elicited. 1In addition,
the certified mail receipts for price regulations sent to
and signed by all dry cleaners within the county have been
preserved.

Past court cases and violations, 1941 - 1985.

Transcripts of courtroom proceedings against individual
owners.have-beeg—archived'and.prcvide supplemental informa-
tion regarding plant ownership and the full legal name of
the owner.

Weekly activity reports, 1960 - 1985.

Summaries of businesses and owners visited and inspect-
ed by the field man on a yearly basis provide an additional
source of verification of owner and/or operator name.

Minutes of the*Board'mgetings, 1941 - 1985.

These nminutes of monthly Board meeting include the:
approval of plans and drawings for all new plants and speci-
fy the solvent type to be used in the proposed plants.

Dry cleaning industry summaries, 1960 - 1984.

"Detailed reports are available of yearly business vol-
umes, number of plants, agencies-and.coinpops, and number of
family and non~family employees, by county.

Current and past mailing lists.

The current and past mailing lists maintained by the
Board specify the owners, category and longevity of

businesses: as well as current (or past) solvent(s) in use.
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IFI technical bulletins.

The yearly "Approved Solvents" bulletin, published by
the IFI, helps to categorize solvents which were specified
only by brand name on the licensure application.

Special purpose lists and reports.

A collection of listings of plants by solvent use (i.e.
perchlorcethylepe) at various times to meet special adminis-
trative or legal necessities.

Executive secretary.

The executive secretary, -Johrt Dinwiddie, had worked for
the Board from 1979 to 1985, and had been active in Oklahoma
dry cleaning since 1925. His predecessor, Frank 01néy,.. is a
local resident who was the Executive Sécretary from 1957 to
1979. Both men are invaluable resources to improve and
verify the plant and name '-da.t& being collected.

The Oklahoma Association of Dry Cleaners

The Oklahoma Association of Dry Cleaners (OAD) has
encouraged and supported this research, making available
their historical files and records, and authorizing access
to insurance company data.

The: OAD: Bulletin.

The OAD Bulletin has been the official publication of
the OAD since 1955. Approximately 93 per cent of all month-
ly issues have been recovered. These bulletins provide an

important source of sex-and race data, announce changes in
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ownership, solvent use, and machinery, and routinely
publishs newsworthy items of interest as well as obituaries
for deaths occurring amcng present or past Oklahoma dry
cleaners.

OAD State membership lists, 1951 - 1984.

OAD- executive secretary.

The currénj; executive secretary, Dorothy Bennett, has
served in this position since 1960, and is an invaluable
source of information and verification of data regarding the
vital status of Oklahoma dry cieaners.

Other resources.

The Oklahoma State Health Department.

The Oklahoma State Health Department is the- official
agency responsible for the caollection and tabulation of
vital statistics in Oklahoma. Notices of death are sent to
the Health -Department as certificates from the funeral
director in charge of the disposition of the body of the
decease;i'. They are received in fhe Office of Vital Records
where they are numbered, sorted by county and name, and
placed in permanent binders. The certificates are coded on
a monthly basis. by a trained nosclogist. The coded items
include sex, race, city and county of residence and death,
and the cause of death coded according to the international
classification of disease (ICD) revision in force at the

time of death. These coded death certificates are key



106

punched and a computer tape updated monthly. Computer tapes
of deaths occurring in Oklahoma by year, are available with-
in the State Health Department for the years 1950 through
1964, and from 1575- through the present year. Machine read-
able death certificate data which include the cause of death
are unavailable for the years 1965 through 1974. A database
containing the _name of the deceased, the date of death,
county of death, and death certificate number is a‘;’ailab.le
to State Health Department Personnel in order to search for
and retrieve the original copies of death certificates.
This abbreviated data base is available for all deaths
occurring after 1950. Copies of uncensored death tapeé are
available within the College of Public. Health for research
purposes only and include the years 1950 through 1964, and
the years 1981 and 1982. It is from these death certificate
a.bs.tracté‘\__c_:\n tape, or from copies of original dJeath
certificates, that the cause of death data for cohort
fmbers was. obtained for use in this study.

OkIahoma COuﬁq Cleaners and Dyers Association.

/ Newsletters and membership lists are available which
reflect the membership and activities of this former county:
associationr from 1956 to 1981.

Insurance company records.

The insurance company which had been the major provider

of OAD group health and life insurance was contacted and
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released all death benefit claims from 1962 to 1974, all

insurance claims from 1975 to 1979, and historical listings

of all OAD hclders of any policy type. These resources pro-

vide a valuable source of date of birth -information.
Textile Maintenance Reporter, 1959 - 1983.

The Textile Mainmtenance Reporter is a monthly publica-
tion-serving~t§f-scu:hwest with information and articles of
interest and benefit ﬁo the dry cleaning and laundry indus-
try. Each monthly issue contains an "In Memoriam" column
which 1list deaths of dry cleaners occurring in Oklahoma,
Texas, New Mexico or Louisiana and is supported by an exten-
sive surveillance network of newspaper clippingeservices'and
trade associations.

Veterans Administration hospital.

Access has been granted to the patieﬁt data cards of
eligible veterans who have been treated at the=0klahoﬁa.city
Veteran Administration Medical Center. These cards are
available on all eligible veterans treated since 1950 and
contain basic demograghic data from which to determine
veteran eligibility and are often annotated with the date of
death for those veterans dying during their in-patient stay.

The Oklahoma Dry Cleaner.

The Qklahoma Dry Cleaner was a weekly trade newspaper
published between 1947 and 1964. It emphasized news, legis-

lation, and social events of interest to the Oklahoma dry



108

cleaning industry. Despite an intensive search, very few
issues of this pericdical have been recovered to date.

Telephone Directories.

Some people in the cohort were found in telephone
directories in their last known place of business. We also
used telephone .directories to look up relatives, co-owners
listed on Iicenées,_. and people with the same last name. The
directories were also useful in contacting neighbors of
people being searched for. We've also called certain
businesses in that area that were at the same location for a
long period. of time.

Criss—-Cross Directories and Polk Directories.

Located at the Health Science Center Iand‘ Tulsa
Libraries and the Oklahoma Historical Society. These were
an excellent source of locating names of people. The Criss
Cross and Polk directories provided infomation- such as a.
first_ name (when we had only am initial) and we were able to
obtain a place of employment or occupation, house address,
the spouses name, the last year the person lived in that
tovm, whether they 1lived in a house or apartment, and
approximately when they died.

Funeral Homes.

Calling Funeral Homes was a very good source of exact
dates of death of people who were suspected dead. We had

received the "yellow book" which is a book of all the
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Funeral Home addresses, counties and phone numbers. The
Funeral Homes were called when we received info-rmation from
family members or friends that a cohort members had died.
All of the Funeral Homes needed an approximate year of death
and most were very cooperative in searching the information

needed.

Nurslingv Eom?s..

The Nursing Homes were only contacted when we received
information that a particular cochort member was living in
the facility. Some were cooperative in giving dates of
birth. Most people inm Nursing Homes. were listed non-
participants.

Hospitals.

Some Hospitals were_. called the Medical Records |
Department provided information on dates of death. They
were helpful in looking up expired patients dates of deéth
provided we had at least the year of death.

Word of Mouth.

The most successful method of finding 'people- was by
I-eads: from word of mouth from relatives, previous owners,

friends, and neighbors. Some were cooperative in giving

information like cohort members moving from town to town,’

enabling us to 1look for them in area wide telephone
Iistings. However, from that point contact was a little

more difficult. The Funeral Home was contacted, then a
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request was made and if we were lucky the death certificate
was found. A lot of time was spent on the telephone
contacting people and 1logging 'in information. Personal
contact was  better received than a phone call, but of
course, an exhaustive search in this manner would be very
expensive. Usualiy a. visit was made to the local funeral
homes, then: thelcurrently operating cleaners in: the area. A
list of unlocated persons for the N.E. quarter of the state
was sent to the Oklahoma A&M College where a training school
for dry cleaners was located since the early 1950's, but
only: four names were matched. A lot of hard to reach people
were telephoned after 5:00 pm and on wéekends—, which was
pretty productive.

County Court House Probate Files.

Whernn all 'other resources were exhausted, a search of
few County Court House Probate files was used. This process
yielded some useful data, primarily exact date of death.
This was done only in Oklahoma and Tulsa counties.

Voter Registration Tapes.

Voter registration tapes were purchased and used
against the cohort list. . It produced some results.

- Returned Questionnaires.

Some of the information on the questionnaires that were
returned was somewhat helpful. We had at times typed in

information on previous drycleaner owners asking the
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whereabouts. Some responded, some did not. The returned
questionnaire also 1listed previous experience in other
cities or towns which were leads to find other people.

The NIOSH life table analysis system.

The life table analysis system (LTAS) is a person-years
at risk library of computer programs: developed by NIOSH con-
sisting of nine.! maj'or;' system programs supported by eleven
auxiliary programs residing with the IBM 360 computer at the
Merrick Computing Center in Norman, Oklahoma. The system
was specifically designed to analyze occupationai. cohort
mortality data and can calculate standardized mortality
ratios (SMR), proportionate mortality ratios (PMR), and pro-
portionate cancer mortalify ratios (PCMR) .’

‘Methods

Figure 2a showé the overall sch_ema- of the study design
regarding data collection, editing and data analysis..
Figure 2b illustrates the: schema for follow-up of cohort.
The license applications archived by the State Dry Cleaners
Board were the major data. resource used for the reconstruc-
tion of the Oklahoma dry cleaning industry lf.rom 1941 to
1985. License applications were sorted, cod'e‘d:' and abstract-
ed according to the algorithm shown in Figure 3. Two major
data files were created in order to efficiently collect data
regarding the solvent specific characteristics of Oklahoma

dry cleaning plants, and information regarding individual
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Figure 3. Algorithm for sorting, coding and data entry
of dry cleaning license applications.
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owners and/or operators of these solvent using dry cleaning
plants. Both data files- were created and managed using the
Interactive Data Entry System (IDES) of the Data General
M600 computer at the Research and Educational Services sec-
tion of the Oklahoma University Health Science Center. The
file PLANT was designed to accommodate the coding of up to
four c::nsec:ut.i.veJ or concurrent solvent types and durations
of use for each plant identified from the primafy' data base.
The file NAME was used to collect information on individuals
identified as. the owner and/or opérator of each solvent
using dry cleaning plant. The files PLANT and NAME were
linked by a shared code. initially assigned to each unique
solvent cleaning plant.

The File PLANT

The file PLANT bv\as designed to contain an assigned
plant code, the region in whicb‘.\the..\ plant was found, the-
name of the plant, tJlne,- address and city where it was
located, and up to four %lvent codes to include the start
years and stop years dur‘ﬁi.ng. which that particular solvent
. was utilized at that plan‘é. Nea;:ly all plants 'speci.;i-ed the
solvent to be utilized on the 1initial plant application.
Renewal license applications -did' not. explicitly state the
solvent utilized during the years 1946 through 1965. After

1965 the class of soclvent, petroleum or synthetic, was

solicited. Between 1946 and 1965 the original solvent in
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use for the plant was assumed to have remained unchanged,
unless one of the many supplemental data sources, such as
original or annual plant inspections confirmed such a change
in solvent. All plants which changed name, or location were
assigned a new and unique code. |

The file NAME

The NAME file was designed to collect informationm on
individual dry cleaners. Each dry cleaner was linked by
PLANT code to the plant which he owned or operated, and the
county in which that plant was located. Information on the
first name, middle name and last name of the owner/operator
as well as sex and race were collected. Tem to fifteen own-
ers and/or operators recognized as. either Hispanic or Orien-
tal, were coded as white, and considered as such in all data
analyses. Very few females or nonwhite males were identi-
fied as owners. and/or operators of dry cleaning plants in
Oklahoma. Those individuals completing an initial license
application for a dry cleaning plant were directed to speci-
fy the number of years of prior experience within the dry
cleaning industry, both in Oklahoma and elsewhere. This
prior expefience was used to estimate the total number of
years. of work e;cperience prior to the first year of complet-'
ing .of a Iicense application. Immediately following World
War II and the Korean War, waivers of initial inspection

fees were granted to veterans if they would supply their
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prior service number. Data regarding age, social security
account number, and date and cause of death were also col-
lected. A record was created for each individual for each
specific coded plant in which they were identified as being
owners and/or operators. The beginning and end years of
owner/operatorship were recorded. The basic assumptiocn
underlying the c.l,.ata'«. collection for owners and operators is

that owner/operatorship of a solvent using dry cleaning

- plant implies solvent exposure to the specific solvent iden-

tified as being used at that plant during that time period.
Although this assumption was certainly vioclated at times,
the nature of the Oklahoma dry cleaning industry _and the
preponderance of sole proprietorships allows such
owner/operatorship to be a generally valid indicator of
actual solvent exposure. Following the data abstraction,
coding and data entry of information available from the dry
cleaning license applications, the supplemental data sources
were systematically;' reviewed and information added to, cor-
rected or verified within the NAME and PLANT Files. Each
data resource proved to be helpfui in expanding the histori-
cal data base from which the solvent specific history of
individual _plants, and data regarding their owners - and
operators, was derived. The review and abstraction of these
supplemental data. sources provided multifaceted,

overlapping, and redundarit information sources in order to
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accurately depict the business environment, the solvent use
characteristics, and demographics of this cohort of solvent
exposed dry cleaners in the  State of Oklahoma.
Creation of the COHORT file

Information found in the PLANT and NAME files was.
merged. togéther by shared plant code in order to create a
file entitled COHORT. The COHORT file included a single
record for each unique individual identified as an owner
and/or operator of a solvent using dry cleaning plant
between 1941 and 1985. Individuals are identified by their
first name, middle name and last name, age,. sex and race.
The exposure histories of owner and operator were compiled
over time with so];veht exposure grouped into the categories
of petroleum solvents, PCE, CCly, Fl1l3, or unknown. The
durations of exposure, in years, to each of these solvent
groups. was recorded. Years of experience prior to the first
license application was calculated and exposures were
assigned to thé group solvent in use a.t" the first license
application. The month, year and cause of death for
deceased cohort members was recorded as well as the last two
-cities: and counties of known residency. In order to esti-
mate latency, a beginning year of solvent exposure was esti-
mated using the first known year of exposure by licensure
and including the known previous years of exposure. The

last year of exposure was considered to be the last year for
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which an individual was known to have owned or operated a
solvent using plant in Oklahoma.

Recognition of deaths occurring among c¢ohort nmembers

The major source of reported deaths among cohort mem-
bers was the OAD Bulletin and the obituaries notices
routinely published in it. Other reports of death were
abstracted from, license applications, minimum price tran-
scripts, insurance company records, the Textile Maintenance
Reporter, newspaper obituaries, funeral homes, probate
files, next of kin and 'the Veteran's Administration patient
data cards. Verbal reports and confirmations of written.
reports of death were received from executive secretaries of
the State Dry Cleaner's Board and the OAD.

Oklahoma State Health Department death tapes

C:\qded abstracts of deaths occurring in Oklahoma between
1950 anc} 1964 anc-f\Issg.” and 1982, available on magnetic tape,
were soéte& by year, sex, race and name. A binary search of
these sor:.?[ed files was conducted for each cochort member in
the approéria-te.-: sex and race grdup-,. and in those years equal
or subseq{xent to the last year known aiive- Matches were
made using a selection hierarchy of last name, first name, -
middle initial, age, and county of .residence without regard
to cause of death. Potential deaths were verified by the
current or past executive secretaries of the Dry Cleaners

Board and the OAD. Those potential matches to cohort mem-
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bers which were unverified were considered a valid death for
the purposes of the study only if no other unique name
matches occurred in the death tape files.

Cause of death information

Although no data is available from Oklahoma, several
studies: have -been published in the United States and Great
Britain which assess the accuracy of cause of death certifi-
cation for specific forms of cancer. For most forms of can-
cer, the accuracy of the cause of death statement has. been
féund- to be between 70 and 90 per cent when compared with
hospital diagnoses. (222), although it has been found to be
somewhat lower when compared with autopsy findings (223~
225) .

The quality of. cause aof death certification presents
problems for all occupational cancer mortality studies. At
best, if misclassification of cause of death occurs randomly
across accupations, the magnitude of any real occupation-
cancer association will be diluted. However, it would@ not
be surprising if the accuracy of cause of death certifica-
tion were social class, and therefore occupation, dependent.
' This could be particularly true for cancer types, such as
pancreatic cancer, which are difficult to diagnose. One
would expect that they would be more likely to be diagnosed
accurately in individuals who had better access health care

and diagnostic facilities. Another problem with the use of
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death certificates for occupational cancer studies is that
ideally, one would want to know about all incident cancer
cases, not Jjust those whose underlying cause of death was
stated to be cancer on the death certificate. Using
mortality data, as oppeosed to. incidence data, introduces
potential biases with respect to differential cure rates for
varidus types os cancer across. occupations, due to unequal
access to high quality medical treatment.

A related problem is the assigmment of underlying cause
of death in a patient with more than one major medical prob-
lem. Often, such an assignment is arbitrary. However, if
the probability of assigning a cancer as opposed. to another
cause is the same from occupation to occupation, no bias
will result from this problem. No attempt was made to uti-
lize information onr the death certificates with regard to

secondary causes of death in this study.
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Relationship between PMR and SMR statistics

SMR studies require that the total population at risk
be followed and its endpoints ascertained for every cohort
member; hence, these studies. are often lengthy and
expensive. When the population 'at risk cannot be ascer-—
tained, either because of incomplete records or lack of
resources:, it‘.}S- sometimés: possible to do a PMR study
instead. In a PMR study, only deaths are ascertained, and
the proportion of deathglfrom a specific cause in the study
population is compared to the proportion expected based on
some standard population, adjusted for age, race, sex and
five year calendar period. The statistical significance of
any departure of this ratio from i-oo is assessed using the
Mantel-Haenszel chi square test with one degree of freedonm
(226). A recent article by Jarvholm (227) has addressed
some considerations in using—moﬁtality rates;énd:proportions
gfouped by five year c&lender.period, and recommends the
future use of yearly rates: and proportions to aveid an
anticipated five per cent overestimation of the expected
values.-\-

A PMR cannot indicate the risk of death from any
specific cause, but can detéct any excess or deficit in the
proportion of deaths from that cause. Since the sum of the
proportion of deaths from each cause must equal one, a large
deficit from a single cause of death will produce an excess

from other causes. Competing risks of death can create an



123

artificially high PMR for a particular cause due ¢to any
large deficit from one cause. It has recently been shown
that if the overall SMR from a study population is signifi-
cantly less than 100, each cause specific PMR will be biased
upward by the amount of the differential (228, 229). Con-
versely, if the SMR exceeds 100, each PMR will be biased
downward. ,

The cause specific PMR approximates the cause specific
SMR if the overall SMR is equal to 1.00, that is, the
mortality rates are similar in the study and comparison

groups.

1

PMR(Cause i) = SMR(Cause-i) p'd
' SMR (All causes)

If the overall SMR is Kkrnown or can reasonably
estimated, the PMR can be multiplied by this factor ta
approximate the cause specific SMR. However, if the overall
SMR varies wiﬁh age, this.equation cannot be used for PMRs
summed over all ages. It is known that SMRs usually vary
across age bands. and decrease with age (230). The SMR could
be approximated for each age band using the cause specific
PMR. from the same age: bands, buf the overall SMRs by age
group are not usually estimable.

Wong and Decoufle (229) have suggested the use of a set
of causes of death that will have similar rates in the work-
ing population and the general population. Cancer mortality
rates have this property, due‘to the long latency period for



most cancers, and the fact that workers are not 1ikely to be
screened from employment for cancers. The type of PMR study
where only cancer deaths are included is known as a propor-
tionate cancer mortality ratio (PCMR) study. In this kind
of study, the observed and expected deaths from any given
cancer site are compared .in a manner comparable to a PMR
study. However, if the study-popula;ion has anmr excess can-
cer risk from all sites, that is, an overall cancer specific
SMR greater than 1.00, the site specific PCMRs will bg
biased downward. It cannot be assumed that the cancer SMRs
will be constant across age bands or that the PCMR will
closely gpproximate the actual site specific SMR. In most
cases, however, PCMRs-will;generally be less biased than PMR
statistics.

" The NIOSH life table analysis system

The LTAS death rate/proportion subsystem uses external files
inr order to calculate expected death statistics for SMR,
PMR, and PCMR studies. These files contain either estimated
death rates or estimated death-proportions for the United
States population for 89 NIOSH cause of death categories, by
sex, race, age group, and calendar period.

Each year, data on all individual deaths in the United
States is made available by The National Center for Health
Statisticé (NCHS) . This data contains the sex, race, age
and cause of death for each person who died during the vear.

The causes. of death contained in this data are categorized
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according to a schedule established by the World Health
Organization (WHO) (241). Because this schedule is quite
large (nearly 2,000 different causes of death are
recognized) it has been transformed into a NIOSH schedule
which recognizes up to 89 causes of death and which retains
the same categories for all years. Both schedules are peri-
odically revised to Kkeep them representative of current
medical knowledge.

Using the NIOSH schedule found in Appendix G (231), the
death categories in the records from the NCHS are converted
from WHO categoriess to: NIOSH categories. The records are
then totaled for five=year periods, producing a summary of
" individual deaths for each:ﬁIOSHLcause-of death within each
sex, race and age category. This five-year total is then
divided by the number of people alive in the United Staﬁgs
during the same period, by sex, race and age. The Ii&e
population figure is estimated by interpolating between end-\L
of-decade Census Bureau population estimates to find the
population at the midpoint of the five year period in ques-
tion and then multiplying the five-year midpoint by five.
The result of this division is fhe average rate of death
during the five-year period for each NIOSH cause of death
within each sex, race and aée category.

The expected death proportions are calculated by divid-
ing the number of deaths due to a specific cause in any sex,

race, age and calendar period combination by the total num-



126

ber of deaths for that combination.

Poisson hypothesis test and confidence limits.

LTAS performs hypothesis testing under the assumption
that the observed number of events is distributed as a
‘Poisson variable. The LTAS additionally gives confidence
limits-based upon the Paissomr distribution. The user may
specify whether _the hypothesis testing is to be one-sided or
two-sided. When one-sided is specified, only ratios in
excess of 1.00 are tested, and 90 per cent confidence limits
are calculated. When two-sided is specified, all ratios are
tested and 95—pér cént confidence limits are calculated.
For six or more observed deaﬁns, the Byar approximations to
the exact test of confidence limits for a.Poisson variable
are used (232).  The approximations agree very closely with
Miettinen's exact methods and the Biometricka tables of
Poisson limits (233),- The accuracy of the approximate
confidence limits for six observed Aeaths} for example, is
within 0.5% of the exact limits, with the approximation
being somewhat conservative.

To determine statistical significance for less than six
deaths, the LTAS uses a table of wvalues cf-observed and
expected deaths which are taken from the Biometrika Tables
for Statisticians. To determine the confidence limits for
the ratios, the LTAS uses a built-in table of exact confi-
dence limits factors. These factors are divided into the

ratioss to derive the confidence 1limits (234) and can be
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found in Appendix I with the tables of significance for less
than six deaths.

Sample size in occupational mortality studies

"In 1980 the OSHA published its general policy for the
.identification and requlation of carcinogens (235). It was
stated that "non-positive human studies,"” i.e., those in
which a risk Epllowing: exposure to a substance was not
found, would be considered in a review of the evidence only
if they met several criteria. One of these stipulated that:

"the group of exposed subjects [should have been]

large encugh for an increase in cancer incidence

of 50% above that in unexposed controls to have

been detected at any of the predicted sites.™

Essentially, the OSHA- criterion refers to the
statistical power  of significance tests. Power can be
increased by inclreasing the sample size. However, in an
observational study, sﬁch as- one examining occupational
mortality, the;sample size is usually fixed. It is possible
in these circumstances, given certain information, to
estimate the power of the significance test.

The significance test in the analysis of a mortality
study usually compares the observed number of deaths from
some cause (or causes) with the expected number. The
éxpected number E is that which would have occurred if the
mortality pattern were the same as that in a control group,

based on absolute rates in a follow-up (SMR) study or the

proportion of all deaths due to the cause of interest in a
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proportionate mortality study. Allowance is also made for
-factors such as Age and calendar period to ;chieve
"standardization."” The ratio of ocbserved to expected nunm-
bers (O/E) represents the relative risk of acquiring the
disease for exposed, as compared with nonexposed, persons.

Given the expected number of deaths, it is possible to
calculate the pgwer of the significance test when the true
relative risk is some specified value: in the OSHA criterion
the increase of 50 per cent in the incidence represents a
relative risk of 1.5. .

- Power analysis

In order to assess whether the negative results
obtained.for the site specific cancers of interest in this
study indicate a true Iaék of risk, a statistical power
analysis was performed for th;se sitesa That is, given the
expected number of deaths generﬁted.for tﬁéée\sites, what is
the probability of detecting a significant excess risk of a
given magnitude and alpha Ievel?./fo be consistent with the
policy of the—bSHA, a nonpositive;human,study would be con-
sidered evidence for lack of a caécinogenic.risk only if theh
probability of detecting a 50 per cent increase in risk for
exﬁosed subjects 1is large (235). Statistical power is the
probability of not overlooking an excess risk, i.e., of not
making a Type ITI statistical error. A brief review of Type

I and Type II errors follows.
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Type 1 errors.

If the true state of nature is the null hypothesis (no
increase in risk), then a Type I error is wrongly rejecting
the null hypothesis and declaring that there is an increase
in risk. The probability of a Type I error is known as
alpha, or more commonly, the "level of significance." When
an investigator finds an excess and declares it "significant
at the 0.05 level," he or she is stating that there is less
than a five per cent chance of having made a Type I error.

Type II errors.

Type I1 errors are less familiar but, nevertheless,
very important (13). When the true state of nature is the
alternative hypothesis (increased risk), the research goal
is to detect it (i.e., reject the null hypothesis). If an
exposure is harmful with a relative risk of R, then not
rejecting the null hypothesis (i.e., wrongly accepting the
exposure as. harmless) is called a Type II error. The proba-
bility of a Type II error is usually denoted beta ( ).' Con-
versely, the probability of correctly rejecting the nuil
hypothesis and therefore of detecting the excess risk is
called power and is equal to 1 - B. Thus, power quantifies
the ability of a particular study to detect an excess risk
that truly exists. It is intuitively clear that with a
fixed amount of data there is a greater likelihood of
detecting a large excess risk. Similarly, an increase in

the amount of data increases the chance of observing a given
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risk and increases powver.

To calculate power for a given number of expected
deaths, we can apply a Poisson formula for any specified
risk level we want to detect, dsimg a given alpha level
(236). If the expected number of deaths is large, we can
use a formula based on the standard normal distribution to
approximate exact power probabilities (237). The power for-
mula given by Armitage (240) for the Poisson distribution is
based on the following terms:

E = Number of expected deaths

R = True relative risk .

Ey = R x E, the number of relative expected deaths

¢ = the smallest number of deaths that is significantly

increased, where:
c-1 "Elg,i
Power = 1 - g = 1 = T
The approximate power (1-8) to- detect a relative risk R
at the alpha level of significance can also be calculated
from the following formula which uses the fact that the
square root transformation stabilizes the variance of the

Poisson distribution where:

E = Number of expected deaths
R

= Ratio of observed to expected deaths

Z(1-g) = Zo- 2(~RE - «[F)
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Here 2Z, denotes the upper 100, percentile of the
standard normal distribution and E the expected number of
cancer deaths based on general population rates. This ap-
proximation agrees well with exact power calculations based
on Poisson probabilities made by Cutler (238) and Molina
(239). When the discretenéss of the exact test based upon
Poisson probabilities is accounted for, the approximate and

exact power curves are virtually identical.



RESULTS AND DISCUSSION

The Oklahoma Dry Cleaning Industry

Figures 4 - 8 are based on yearly data compiled by the
Oklahoma State Dry Cleaners Board beginning in 1960. Figure
4 depicts the yearly gross veolume, in constant 1983 dollars,
of dry cleaning done in the State of Oklahoma between 1960
and 1983, for plants, ﬁgencies; and coin-ops. The business
trend for dry cleaning in Oklahoma paralleled éhat of the
eﬁtire nation, with a péak in dollar volume occurring in
1966 - 67, followed by a rapid decline lasting until 1975.
Since 1975, the industry in Oklahoma has shown - a steady
yearly growth im dollar volumes which, by 1983, approached
the 1966 - 67 peak.

Figure 5 displays the total employment in the Oklahoma
dry cleaning industry between 1960 and 1984. Owners and
family members have represented between 29 and 42 per cent
of the total workforce. Employment totals specific for
plants, agencies and coin-ops are not currently available.

Figure 6 displays the number of total licenses (new

licenses, license renewals, and transférs-of'ownership)

132
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issued for plants, agencies and coin-ops for each year
between 1960 and 1984. A gradual decline in plant licenses
issued since 1966 has occurred. This decline appears to be
unrelated to the more dramatic decline in dry cleaning dol-
lar volume between 1966 and 1975, and the .substantial
improvement in dollar veolume following 1975. Since 1982,
fewer plants hage: been doing larger volumes of cleaning, in
part through an expansion in the number of agencies
licensed.

The number and solvent use characteristics of all plants
licensed in Oklahoma between 1941 and 1985 are depicted in
Figure 7. Prior to 1948, nearly all plants. in Oklahoma used
some form of petroleum solvent. An expected decline in all
plants, related to World War II, occurred between 1942 and
1945 wl‘u,ch was followed by a rapid expansion in the number
. of solvent using plants from 1945 to 1950. The total number
of plants remained fairly constant at approximately 80O
until 1962 when a steep, steady decline brought the number
to about 400 by 1978. Since 1978 this number has been very
stable. PCE was introduced in 1948 and slowly grew in popu-
larity until it accounted for roughly 200 active plants. .
The number of PCE plants remained stable despite the rapid
d’ecl-ine. of petroleum plants, reflecting an emphas-is on syn-
thetic solvent replacements, or new plant purchases, with
the attrition from the industry of much older petroleum

plants. The date reveals. that by 1985, more than 50 per
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cent of all plants in Oklahoma were using PCE. Figure 7
also shows the near absence of plants with."unkhown"'solvent
usage, due to the adequacy of the licensure data base to
identify specific solvent usage, and the attention to com-
pleteness in- submitting the license applications. required by
the Oklahoma: State Dry Cleaners Board.

Table 11 gives a detaile& account of the total number
and solvent use characteristics of plants existing in
Oklahoma between 1941 and 1985, having a unique name and
address. Due to those circumstances where an existing plant
changed only its name, or an owner relocated an existing
piant, the total number cf plants may be slightly overesti-
mated. Plants. ha§e been categorized. by solvent group;
petroleum, synthetic, or ﬁnknown, and by the specific sol-
vent recorded on the license application. The specific sol-
vent in use was requested on all apﬁlications-prior to 1965,
but subsequent to that the applicant was directed to check
either "petroleum™ or "synthetic™ as the solvent in use. A
review of all initial plant inspections since 1941, and
yearly inspections (only available since 1975), contributed
to the-extrgmely low percentage of plants with unknown sol-
vent use characteristics. Each'plant.csntributed.one plant-
year to each solvent category for each year, or partial year
of operation. The few plants which used two or more differ-
ent solvents concurrently tend to produce a small

overestimation of the actual total number of plant-years
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-. TABLE 11

SOLVENT USE CHARACTERISTICS OF ALL OKLAHOMA DRY CLEANING
' PLANTS LICENSED BETWEEN 1941 and 1983

L4

Solvent Specific Total % of Plant- % of
Group Solvent Plants Total Years Years
Petroleum Stoddard 105°F 907 37.76 14,020 47.44
Stoddard 140°F 85 3.54 1,246 4.22
Stoddard 125°F 8 0.33 65 0.22
White Gas 6 0.25 12 0.04
Tractor Gas - 1 0.04 1 0.00
Motor Fuel 1 0.04 1 0.00
Unspecified 809 33.68 9,035  30.57
SynthetiC' PCE 522 21.72 4,581 15.50
CC14 kg 0.79 196 0.66
Triclene Q.08 6 0.02
Panocclene i 0.04. 2 0.01
F-113 1 0.04 1 0.00
Unspecified 29\ 1.21 T 274 0.93
Unknown Unspecified 12 [ ¢.50 113 0.41
Petroleum: All 1,817 Q 75.61 24,380 82.47
Synthetic All 574 / 23.88 5,060 17.12
Unknownr All 12 0.50 113 0.41
All All 2,403 100.00 29,553 lO0.0d
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under study. In 1985, less than 10 per cent of all plants
utilized mdre than one specific solvent, and concurrent,
multiple solvent use appears tc be a very recent occurrence
in the Oklahoma dry cleaning industry.

Petroleum solvents were used in over 75 per cent of all
plants, and account for 82.5 per cent of the 29,553 plant-
yeérs:'under' surveillance. Most, if not all uﬁspecified

petroleum solvéht; was Stoddard 105 °

F. The handful of
plants which specified tractor gas, motor fuel, or white gas
did so during 1941 to 1945 when periodic shortages of
Stoddard solvent occurred. A total of 1,817 petroleum sol-
vent using piants.were identified which were- in operation -
for 24,380 plant-years (an averége-of 13.4 years).

Figure 8 depicts the ﬁumber of owners. and/or operators
of solvent using dry cleaning plants in Oklahoma between
1941 and 1983. As can bé-expected, the distribution of own-
ers and: operators by solvent category is highly correlated
to the distribution of plants shown in Figure 7.

Table 12 gives the sex and race characteristics of all
owners and/or operators of solvent using, Oklahoma dry
cleaning plants betwgen-1941 and 1985. Nearly 80 per cent
of the 3,315 members of this cohort were white males, and'
account for 44,383 exposuré-years, or 86 per cent of the
total 51,565 expcsure;years. White females comprise 18 per

cent of the total members of the cohort. Unless specifical-

ly identified on a license application, the females who were
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wives of owners and/or operators were, for the most part,
not included as cochort members despite their equal potential
for solvent exposure in the many small, husband and wife
operated dry cleaning shops which characterized the industry
in this state. " |

- Table 13 éhows the distribution of single and multiple
solvent exposures Ey the sex and race of the cohort members.
Nearly 59 per cent of the entire cohort were white males,
and 12 per cent were white females who were exposed only to
petroleum~solventsm White males exposed only to PCE com-
prise 12 per cent of the cohort, and whita females with PCE
solvent exposure, 4 per cent. The remaining 13 per cent of
the cohort is made up of all sex and race groups exposed to
some combination of petroleunm, synthetic:and/or"unknswn sol-
vent exposures.

Table 14 displays the distribution of 1150‘deaths-?ccur-
ring among the cohort members between the years 1950 and
1985, categorized by sex, race and sclvent exposures A
total of 998 (87 éer—cent) of all cohort deaths-occuéred
among white males. Among the white males. deaths, 831'were
exposed only'to=petroleum-solvents.ahd'comprise:over 72 per .
cent of the deaths known fo have occurred. Theée.831 petro-

Ieum solvent exposed white males will be the major focus of

the solvent and duration of exposure specific mortality

analyses.
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TABLE 12

SEX AND RACE CHARACTERISTICS OF OWNERS AND OPERATORS

OF OKLAHOMA DRY CLEANING PLANTS LICENSED
BETWEEN 1941 and 1985

Sex

Race Numbex % of Exposure~ % of
Number Years Years

Male White 2,654 80.06 44,383 86.07
Male Black 48 1.45 1,000 1.93
Female _ White 605 18.25 6,038 11.71
Female Black 8 0.24 144 0.28
All All 3,31% 100.00. 51,565 100.00
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Table: l4a

Cohort of Oklahoma Dry Cleaners
1941-1985

Follow=up Summary

Total Cohort Members ' ' 3946
Cohort Members with less than
one year of exposure 631
Cohort members followed-up 3315
Cohort members known t§ be alive 1554
knawn—alive.wit& date of birth (1330)
known alive without date of birth . ( 224)
Cohort members. known to be dead 1365

known dead with certificate of death (1150)

known dead without certificate ( 215)
of death :

Lost to follow-up : 396

100%
47%.
(40%)
( 7%)
41%
(35%)

( 6%)

12%
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Mortality Analyses

Proportionate mortality analyses for three groups,
defined by sex, race, and solvent exposure(s) will be pre-
sented. The first of these analyses will consider the 1150
deaths occurring aihonq all. se-x.l and race groups regardless. of
solvent exposure (§roup: I). In order to assess the influ-—
ence of sax and race groups other than white males, a second
analysis will be presented of 998 white males with any sol-
_vent. exposure (group II). The most detailed analysis to be
presented will be of the 831 white ma.-les' who were exposed
only to petroleum sclvents (group. III). Mortality analyses
of small and very specific subgroups of potential interest
include deaths occurring among. white females and an analysis
of deaths among white males -with' any PCE exposure. A summa—
ry of these analyses will be available: on request.

All sex and race g:r:ougsJ all solvents

This initial analysis represemts a composite of all sex
and race groups regardless of sglvent exposuré and consists:
of 1150 deaths: 998 white males, 128 white females, 2 black
females and 22 black males. Table 15 preéents. the
distribution of total deaths by age group, and five year
calendar period between 1940 and 1985. One death was
identified for cohort members less than 30 years of age.
Proportionately fewer deaths identified between the period
o.f I965 to 1974 .can be explained in part by the lack of

access to machine readable death certificate information.
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TABLE 15

DISTRIBUTION OF DEATHS BY AGE GROUP
- AND CALENDER PERIOD

Calender Period

Age 1940 1950 1955 1960 1965 1970 1975 1980 Total

Group =49 =54 =59 =64 =69 =74 =79 =87

20-24 0 1 0 0 0- 0 0 0 1
25-29 0 0 0 0 o 0 0 0 0
30-34 3 1 1 2 0 0 e 0 7
. 35-39 2 1 1 2 2 0 0 0 8
40~-44 0 2 & 7 2 1 1 2 19
45-49 & 8 g 7 5 & 2 s 43
50-54 4 o 1L 7 12 3 9 10 65
55-59 5 5 14 16 22 11 15 22 114
60-64 5 15 26 26 27 15 17 25 156
65-69 5 5 -3 4 - 24 31 26 52 193
70-74 & 7 12 23 22 19 41 50 178
75-79 0 4 g 18 14 30 38 56 168
80-84 0 3 7 16 11 17 21 43 115
85+ 0 3 1 11 2 6 19 39 81

Total 36 68 99 17e 143 137 189 304 1148
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Table 16 presents the distribution of total deaths by
latency and by years of solvent exposure. Latency is
definedfas-the~numbef of years from the estimated first sol-
vent exposure to the year of death. Nearly 68 per cent of
the deceased cohort members had solvent exposures in excess
of ten years; 29 per cent had solvent exposures in excess of
30 years. .

Thevobserveé'and expected deaths, proportionate mortali-
ty ratios, and 95 per cent confidence limits (95% CL) for 18
major categories of death are displayed in Table 17.
Significantly elevated PMRs were found for the major catego-
ry of death, mental, psychoneurotic and personality
disorders due primarily to alcoholism and the genito-urinary
systew duer to acute and chronic nephritis. Heart disease
represen£§ the largest category of cause of death, with 527
deaths observed, an&\52$,03 expected, giving a PMR of 0.96
(95%. CL = 3383 - 1.05). The PMR for all malignant neoplasms
was 1.04 wiﬁé 236. deaths observed and 226.7 expected (95%
CL = 0.91 - 11;.18)

Tab1e~18fshows-a more detailed.anaiféis of the observed
and expected cancer deaths. While the overall proportionate
mortality due to cancer was not significantly elevated,.a
- substantial excess in pancreatic cancer (19 deaths observed,
PMR = 1.50, 95% CL = 0.91 =~ 2.35) and cancers of the

respiratory system (78 observed, PMR = 1.17, 95% CL = 0.93
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TABLE 16

DISTRIBUTION OF DEATHS, BY YEARS OF LATENCY

AND: YEARS OF EXPOSURE

Years of

Years of Exposure

1l- 5= 10~ 15~ 20~ 25- 30+ Total

Latency 4 9 14 19 24 29
1-4 - 36 36
5-9 32 33 65
10-14 33 Zi 38 94
15-19 30 21 249 27 102
20-24 34 26 21 15- 31 127
25=-29 21 14 15 e I2 33 111
-30+' 37 27 ¢¢ 35 51 85: | 334 613

Total 223 144 142 93 24 118

334 1148
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TABLE 17

OBSERVED AND EXPECTED DEATHS, PMRS, AND 95% CL
FOR MAJOR CAUSES OF DEATH

Cause of Death OBS EXP PMR 95% CL

ALl Causes 1148 1147.97 1.00 0.07- 0.19
Tuberculosis 7 7.40 0.81 0.30- 1.77
All Malignant Neoplasms 236 226.68 1.04 0.91~- 1.18
Diabetes Mellitus 12 18.06 0.66 0.34=- 1.16
Diseases of the Blood and

Blood Forming Organs 3 3.51 0.85 0.18- 2.50
Mental, Psychoneurotic and: .

Perscnality Disorders 10 3.79 2.63* 1.26- 4.86
Nervous System 109 105.7 1.03 0.85- 1.24
Circulatory System | 527 524.03 0.96  0.88- 1.05
Respiratory System 77 71.77° 1.09 0.85- 1.34
Digestive System 22 32.77 | 0.67 o.£3=>1.02
Genito-Urinary System 25 13.74 I.8I* 1.18- 2.69

Bone and Organs of Movement 4 I.1s .38 0.92- 8.65

Unknown Causes 100 11.56 0.86  0.41- 1.59
) : i

Accidents - 43 42.8  1.000 0.73~ 1.35

Violence 18 17.80 1.0I 0.60- 1.50

Other Causes and Blank ICD 44 41.41 1.06 0.91- 1.18

*p < 0.05
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= 1.47) were noted. PMRs in excess are shown for kidney
cancer (1.8), skin cancer (2.42*), and malignant neoplasms
of bone, only skin cancer was statistically significant.
Stomach cancer does show a statistically significant deficit
"with 4 deaths. observed versus 13.2 expected, yielding a PMR
of 0.30. | _

Table 19 shows the distribution of observed and expected
cancer deaths by age group. Significant elevation in PMRs
for cancer deaths are shown to occur in 75-79 age group.

Table 20 depicts the d-istribuﬁion of observed cancer
deaths and PMRs by latency and years of exposure. No trend
can- be seen by years of latency. When the PMRs for all
malignant neoplasms-deaths are related to years of exposure,
however, a small peak in cancer proportionate mortality (PMR
= 1.40) can.be.seén:witn 15-19: years of exposure. In fact,
among those with expo;urés:greater than 30 years the PMR for
all malignant neoplasms - is only 0.92.

Mortality analyses for white males

All solvent exposures.

By analyzing only white males, the relative contribution
to the overall proportionate. mortality made by females and.
black males can be indirectly assessed. Table 21 presents
" the distribution of 997 deaths-by age group and five year

calendar period between 1940 and 1985.
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OBSERVED AND EXPECTED DEATHS, PMRS, AND 95% CL
FOR SELECTED CANCER SITES

Cancer Site OBS EXP PMR 95% CL
Buccal Cavity & Pharynx 6 6.39 0.93 0.34- 2,05
Digestive Organs 60. 69.05 0.86. 0.66- 1.12
Esophagus 5 5.03 0.99 0.32~ 2.32
Stomach . 4 13.19 0.30** (0.08- 0.78
Intestine Except Rectum 17 23.41 0.72 0.42- 1.16
Rectunm . 6 7.61 0.78 0.29=- 1.72
Biliary Passages & Liver 3 4.16 0.72 0.15- 2.11
Liver Not Specified 4 2.04 1.96 0.53= 5.02
Peritoneum & Other A 0.97 2.05: 0.25- 7.41
Respiratory System 78 66.29 1.17 0.93- 1.47
Larynx & 3.04 1.31 0.36- 3.36
Trachea, Bronchus, & Lung 73 62.5% 1.16 0.92- 1.47
Other Respiratory 1 0.72 1.38 0.04~- 7.72
Breast 7 5.78: 1.21 0.49- 2.50
Female Genital Organs _ 3 4.05 0.74 0.15- 2.16
Other Parts of Uterus L 1.05 0.95 0.02- 5.30
Prostata 18 18.59 0.96 0:.57=- 1.53
Urinary Organs 16 12.76 1.25 0.72- 2.04
Kidney 9 S.00 1.80 0.82- 3.42
Bladder & Other T 7.7T 0.90 0.36~ 1.86
 Other & Unspecified Sites 3I 23.86 1.29  0.88- 1.84
Brain: : &6 4.94 1.21 0.44- 2.65
Bone: : S | 1.01 2.98 0.62- 8.73
Unspecified Sites (minor) 12 13.16 0.91 0.47- 1.59
Lymphatic & Hematopoietic 17 19.23 0.88 0.51- 1.42
Lympho-Reticulosarcoma 5 5.74 0.87 0.28- 2.03
Hodgkin's Disease 2 1.64 1.22 0.15- 4.41
Leukemia & Aleukemia 5 8.49 0.58 0.19- 1.38
Other 5 3.36 .48 0.48- 3.48

*p < 0.05 **p < 0.0L
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TABLE 19

Age: . Observed Expected PMR
Group

30-34. 1 0.71 1.40
35-39 2 1.23 1.58
40-44 4 3.02 1.32
45-49 8 7.86 1.01
50-54 10 13.73 0.72
55=59 26 26.37 0.98
60-64 34 35.79 0.94
65-=69 48 44.32 1.08
70-74 37 37.60 0.98
75=-79 45 31.02 1.45%
80-84 11 16.84 0.65
85+ 1o 8.10 1.23
Total 236 226.68 1.04
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TABLE 20

OBSERVED DEATHS AND PMRS FOR ALL MALIGNANT NEOPLASMS,

BY YEARS OF LATENCY AND YEARS OF EXPOSURE

Years of Exposure

Years of 1- 5= 10~ 15=- 20~ 25~ 30+ Total
Latency 4 9 14 19 24 29
1-4. OBS. 7 7
" PMR. 0.92 0.92
5-9 OBS 10 8 18
PMR. .49 1.34 - 1.42
10-14 OBS: 9 6 8. 23 .
PMR I.22Z 1.25 1.01 1.15%
15-19 OBS 5 2 6 6 19
PMR 0.82 0.43 1.25 1.22 0.93
20-24 OBS 9 7 5 4 2 27
FMR 1.24 .26 1.17 1.38 0.3l 1.02
25=-29 OBS 3 2 4 5 2 5 21
PMR 0.67 0.76 1.35 1.56 0.78 0.76 0.94
30+ OBS S 5 9 10. 15 19 58 121
PMR 0.64 0.85 1.05 11.46 1.58 1.15 0.92 1.02
Total OBS 48 30 32 25 19 24 58 236

PMR 1.02 1.02 1.I2 1.40. 1.03 1.04 0.92

1.04
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TABLE 21

DISTRIBUTION OF DEATHS OCCURRING AMONG WHITE MALES,
BY AGE GROUP AND CALENDER PERIOD:

Calender Period

Age 1940 1950 1955 1960 1965 1970 1975 1980 1985 Total
Group =49 -54 -59 -64 -69 -74 -79 -84

20-24 0 1 0 0 0 a 0 0 0 1
25-29 0 0 0 0 0 0 0 0 0 0
30-34 3 1 1 2 0 0 0 0 0 7
35-39 2 1 1 2 0 0 0 0 0 6
40-44 o 2 4 7 2 1 0 2 0 18
45-49 & 8 7 6 5 3 1 5 0 39
50-54 4 8 10 7 11 3 8 8 0 59
55-59 5 s 14 15 20 11 12 18 0 104
60-64 4. 14 24 22 26 14 16 19 o 139
65-69 5 & 9 138 20 27 22 45 o 170
70-74 4 ‘7 12 17 19 18 135 43 o 155
75=79 0 & 7 18- 1& 25 36 48 0 152
80-84 0 3 3 14 g 14 16 32 o 90
85+ 0 3 0 g 2 3 15 26 . 0 57

TOTAL 31 65 92 156 127 119 161 246 0 997
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Table 22 presents the distribution of the 997 white male
deaths by latency and by years of solvent exposure.
Approximately 71 per cent of all white males had solvent
exposures in excess of ten years; 31 per cent had solvent
axposures in excess of 30 years.

Table 23 depicts the cbserved and expected deaths, PMRs,
and 95 per cent .confidence- limits for selected categories of
causes of death.‘ occurring among 997 white males. Only the
major categories of mental, psychoneurotic and personality
disorders due to alcoholism and genito-urinary system due to
acute and chronic nephritis shows a significant elevation of
the PMR. The PMR for all malignant necoplasms was 1.05 with
206 deaths observed and -194.7 expected (95% CL = 0.92 =

1.21).

Table 25 shows a more de.tﬁiled analysis of the observed
and expected cancer deaths occurring among white males.
While the overall proporticnate cancer mortality was not
significantly eIeva_ted- in this' cohort subgroup, & signifi-
cant excess: in malignant neoplasms of the pancreas (18
deaths: observed, PMR = 1.65, 95% CL = 0.98 - 2.61) and of
the respiratory sYstem (76. observed, PMR = 1.22, 95%
CL = 0.96 - 1.53) continue to be recognized. PMRs in excess.l

cf 2.00 are shown for kidnéy cancer, skin cancer, and a
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TABLE 22

DISTRIBUTION OF DEATHS OCCURRING AMONG WHITE MALES,

BY YEARS' OF LATENCY AND YEARS OF EXPOSURE

of

Years: of Exposure

Years of l- S5- 10~ 15~ 20~ 25- 30+

Total

Latency & s 14 19 24 29
1-4 25 25
? 5~9 29 31 60
. 10-14 22 1 33 74
\\ 15-19 26 15 22 26 89
©20-24 T~ 26 20 17 13 29 105
' 2s-29 15 8 13 14 12 29 91
/3o+ 3T 24 37 31 43 78 309 553
)Total 174 117 122 84 8¢ 107 309 997
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OBSERVED  AND EXPECTED DEATHS, PMRs,
FOR MAJOR CAUSES OF DEATH OCCURRING AMONG WHITE MALES

AND 95% CL

Cause of Death OBS EXP PMR 95% CL
All Causes. 997 996.98 1.00 0.94- 0.06
Tuberculosis 6 6.91 0..86 0.32- 1.89
All Malignant Neoplasms 206 194.72 1.05 0.92- 1.21
Benign & Unspecified

Neoplasms of the Brain 1l 1.39 0.71 0.02- 3.99%
Diabetas Mellitus pe) 14.38 0.69 0.33- 1.28
Diseases of the Blocod and

Blood Forming Organs. 3 2.94 1.01 0.21- 2.98
Mental, Psychoneurotic and |

Personality Disorders: 8 3.40 2.35% 1.01- 4.64
Nervous System 92 85.94 1.07 0.86- 1.31
Circu;atory'System 450 479.90 0.93 0.85- 1.03
Respiratory System 63 64.53 1.06. 0.83- 1.35
Digestive System 22 29.31 0.75 0.47— 1.14
Genito-Urinary System 21 I1.92 1.76% 1.09- 2.69
Diseases of the Skin 0 0.81 0.00¢ 0.00- 0.00
Bone and Organs of Movement 4 0.91 4.41 1.20-11.28
Unknown Causes | g 9.81 O.SI. 0.35- 1.61
Accidents 39 38.65 1.00 0.72- 1.38
Violencé= 17 16.43 1.03 0.60- 1.%;“
Other Causes and Blank 41 35.033 1.17 0.84- 1.59

*p < 0.05
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single case of male breast cancer, but none were
statistically significant. Stomach cancer does show a
significant deficit with four deaths observed versus. 1l1.7
expected, yielding a PMR of 0.34.

Table 26 shows the distribution of observed and expected
cancer deaths by age group. A significant elevation in PMRs
for cancer deaths are shown to occur only in the age groups
75=79. No excess were found among those deaths occurring
under age 65.

Table 27 depicts the distribution of observed cancer
deaths and PMRs by latency and years of exposure. The peak
in cancer proportiocnate mortality (PMR = 1.30 to 1.40) can
be seen with the latency periods between 5 and 14 years.
When the PMRs for all malignant neoplasms deaths are related
to years of exposure, there remains a small peak in 15-19
years of exposure. Among those with exposures greater than
30 years the PMR for all malignant neoplaéms:is 0.90.

Only petroleum solvent exposures:

This groupr of 831 petroleum scolvent exposed wﬁite male
dry cleaners presents the best opportunity to date to judge
the influence of petrcleum solvent exposures on the
distribution of causes of death. Although smaller numbers

give less power to detect significant differences, similari-
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OBSERVED AND EXPECTED DEATHS,
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PMRs, AND 95% CL

FOR SELECTED CANCER SITES OCCURRING AMONG WHITE MALES

Cancer Site

PMR

0BS EXP 95% CL
Buccal Cavity & Pharynx 6 5.8% 1.0 0:.37- 2.22
Digestive Organsg’ 54 59.22 0.91 0.69= 1.19
Esophagus 4 4.55 Q.87 0.24- 2.25
Stomach 4 11.71 0.34% 0.09- 0.87
Intestine Except Rectum 15 19.37 0.77 0.43- 1.28
Rectum 5 6.71 0.74 0.24~ 1.74
Biliary Passages & Liver 3 3.40 0.88 0.18- 2.58
Liver Not Specified 3 1.75 1.71 0.35- 5.00
Pancreas 18 10.9I 1.65 0.98= 2.61
Peritoneum & Other 2 0.82 2.43 0.29- 8.79
Respiratory System 76 62.10 1.22 0.96-— 1.53
Larynx 4 2.90 1.37 0.38- 3.53
Trachea,Bronchus, & Lung’ 71 58.55 1.21 0.95- 1.53
Qther Respiratory 1 0.65 1.54 0.04- 8.61
Prostate 17 17.91 0.94 0.55- 1.52
Urinary Organs 16. 1l1.66 1.37 0.78- 2.23
Bladder & Other 7 7.17 Q.97 0.39- 2.01
Other & Unspecified Sites 25 20.34 1.22 0.80- 1.81
Skin 7 Z.91 2.40 0.96~ 4.95
Bone 3 0.88 3.39 0.70~ 9.92
Unspecified Sites (minor) 9 11.03 0.81 0.37- 1.55
Lymphatic & Hematopoietic 11 16.65 0.66 0.33- 1.18
Lympho-Reticulosarcoma 4 4.89 0.81 0.22- 2.09
Hodgkin's Disease 1 1.46 0.68 0.02- 3.80
Leukemia & Aleukemia 3 7.46 0.40  0.08- 1.18
Other 3 2.84 1.05. g.22- 3.09

*p < J0.0S5
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TABLE 26

OBSERVED AND' EXPECTED DEATHS, AND- PMRS FOR ALL
MALIGNANT NEOPLASMS OCCURRING AMONG WHITE MALES,
BY AGE GROUP

Age Observed Expected PMR
Group

30-34 1 0.71 1.40
35-39 o . 0.67 0.00
40-44 3 | 2.65 1.13
45-49 7 : 6.51 1.07
50=54 10 11.75 0.85
55=59 \\23 . 22.75 1.01
60-64 27 -\\\\\\ 30.84 0.87
65~69 45 38.21 1.17
70~74 3¢/ | 32.59 1.04
75=79 4oﬁ 28.20 1.41%
80-84 d 13.60 0.66
85+ y S 6.17 1.13
Total 206 194.72 | 1.05

* p < 0.05
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TABLE 27

OBSERVED DEATHS AND PMRS FOR ALL MALIGNANT NEOPLASMS
OCCURRING AMONG WHITE MALES, BY YEARS OF LATENCY
: AND YEARS OF EXPOSURE

- Years of Exposure
Years of 1~ 5= 10~ 15~ 20~ 25= 30+ Total
Latency 4 9 14 19 24 29
1-4 OBS 3 3
- PMR 0.73 0.73
5=9 OBS 8 7 : ' 15
PMR 1.35 1.25 1.30
10-14 OBS 8 5 7 20
PMR 1.86 1l.36 1I1.1l1 1.40
15=19 OBS 3 1 6 6 16
PMR (0.60 0.32 1.39 1.26 0.93
20-24 OBS 8 5 3 4 2 22
PMR 1.50: 1.27 0.87 1.51 0.32 1.04
25-29 OBS 2 I 3 5 2 5 18
PMR 0.59 0.63 1.13 1.74 0.78 Q.87 0.96
30+ OBS ¢ 5 8 g 14 19 53 112
PMR: 0.60 0.92 1.06 1.41 1.65 1.26 0.90 1.03
Total OBS 36 24 27 24 18 24 53 206

PMR 1.03 1.03 1.11 I1.44 1.07 1.15 0.90 1.05
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ties and differences between this subset and either all co-
hort deaths or deaths among all white males with any solvent
exposures can contribute greatly to assessing the true sex
and race specific influence of petroleum solvent exposures
in the absence of  confbuhdinq. by synthetic soIvént
exposures. Table 28 shows the distribution of total deaths
by age and five year calendar period for these petroleum
solvent exposed white males.

Table 29 shows the distribution of total deaths by
latency and years of solvent exposure. Over 72 per cent of
this subset of white males were exposed to petroleum sol-
vents for greater than 10 years, with nearly 32 per cent

being exposed for 30 years or more.

Table 30 depicts the observed and expected deaths, PMRs, '

and 95 per cent confidence limits for selected cépegories of

causes of death occurring among 831 white males with only™ .

petroleum solvent exposures. A total of 166 deaéhs due to
cancer of all sites was observed, with 159.7 expected,
Yielding a PMR of 1l.03. (95% CL = 0.89 - 1.21). Significant

excesses in three major noncancer cause of death categories

were found: mental, X psychoneurotic and personality-

disorders which was due primarily to the subcategory,
alcoholism, genito-urinary, and disease of bone and organ
movements, arthritis.

Table 31 shaws a more detailed analysis of observed and

expected deaths, PMRs, and 95 per cent confidence limits for

g
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TABLE 28

DISTRIBUTION OF DEATHS OCCURRING AMONG PETROLEUM SOLVENT
EXPOSED' WHITE MALES, BY AGE GROUP' AND CALENDER PERIOD

Calender Period

-

Age 1940 1945 1950 1955 1960 1965 1970 1975 1980 Total
Group -44 -49 -54 =59 -64 -69 =74 =79 -84

20-24 0 0 1 0 0 0 0 0 0 1
25-29 0 0 o 0 o o 0 0 0 0
30-34 0 3 1 ) 1 0 0 0 0 5
35-39 I 1 1 1 1 0 0 0 0 5
40~44 o 0 2 2 6 1 0 0 0 11
45-49 2 z T 7 4 & 3 0 5 34
50-54 1 3 7 9 6 10 3 5 3 a7
65-69 2 '3 3 9 33 18 21 20 32 141
T0-74 1 3 7 11 16 17 15 28 32 130
75-79 0 0 a 6 17 14 22 32 37 132
80-84 0 0 3 2 14 8 4 15 28 84
85+ 0 o 3 0 7 2 3 15 21 51

Total 8 22 60 77 136 110 101 133 184 831




TABLE 29-

[« )

DISTRIBUTION OF DEATHS OCCURRING AMONG PETROLEUM
SOLVENT EXPOSED: WHITE MALES, BY YEARS OF LATENCY
AND YEARS OF EXPOSURE

Years of Exposure

Years of 1- S=- 10=- 15- 20~ 25= 30+ -Total
Latency & 9 14 19 24 29
- 1-4 15 15
5-9 23 26 49
10-14 16 16 23 55
15-19 20 Il 18 20 69
20-24 20: 15 13 8 22 78
25=29 13 7 12 1 10 24 77
30+ 29 22 34 28 41, 70 264 488
Total 136 97 100 67 73 94 264 831
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OBSERVED AND EXPECTED DEATHS, PMRS,
FOR MAJOR CAUSES OF DEATH OCCURRING AMONG

PETROLEUM SOLVENT EXPOSED WHITE MALES

AND 95% CL

. CAUSE OF DEATH oBS EXP PMR’ 95% CL
All Causes 831 830.98 - 1.00 0.93- 1.07
Tuberculosis. P 4 6.11 0.65 0.18= 1.67
All Malignant Neoplasms 166 159.66 1.03 0.89- 1.21
Benign & Unspecified

Neoplasms of the Brain Q 1.13 0.00 0.00- 0.00
Diabetes Mellitus 9 12.00 0.74 0.34- 1.42
Diseases of the Blood and

Blood Forming Organs 3 2.45 1.22 0.25- 3.58
Mental, Psychoneurotic and

Personality Disorders 7 2.69 2.60% 1.04- 5.37
Nervous System 85 73.80 1.15 0.92- 1.42
Circulatory System 372 401.99 0.92 0.83- 1.02
Respiratory System 60 53.98 1.11 0.85=- 1.43
Digestive System 1z 23.86 0;75 0.45- 1.19
Genito-Urinary System 17 10.33 1.64 0.96- 2.63
Diseases of the Skin 0 0.67 0.00 0.00- 0.00
Bone and Organs of Movement 4  0.75 5.30 1.45-13.56
Unknown Causes 7 7.99 0.87 0.35- 1.80
Accidents 34 31.43 1.08 0.75- 1.51
Violence: 15 12.99 I.15 0.65- 1.90
Other Causes and Blank ICD 30 29.12 1.03 0.89- 1.21
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selected causes of cancer death. Respiratory system cancer
was elevated with 60 observed versus 49.81 expected,
yieldings a PMR of 1.20 (95% CL = 0.92 - 1.55). Stomach
cancer was significantly decreased (three deaths observed,
m = 0.30,- 95% CL = -0-.06' - 0.88). Pancreatic cancer
remains high (13 deaths observed, PMR = 1.45, 95% CL = 0.77
- 2.48) but not.lstatistically' significant. Singular deaths
due to bone and skin cancer give PMRs in excess of 3.00 when
compared: to relatively small expected values. It is
- interestinq to note that the excess in kidney cancer has
been reduced when only petroleum sclvent exposed white males
are considered. The reduction of the subéet from 998 white
males with any solvent exposure to 831 with only petroleum
solvent exposure reduces the PMR for kidney cancer to I.64.
The e-Iiminaﬁ{L_cn of _:L6.7 white males exposed to synthetic
solvents or Qy_nthétié ) an\d petroleum solvent combinations
resulted in tle loss of gr;eg cases of kidney cancer from
the analysis. One of these three cases was in the only
white male expo!;d. exclusively to CClg , with. 13 years of
exposure. The s;écond’f was: in a white male with I1 years of
exposure to PCE. And the third had 11 years of exposure to-
petroleum solvents and 17 yeérs- of 'expos'ure to PCE.
Pharyngeal cancer appears to be moderately elevated with 4
observed deaths versus 2.0 expected yielding a PMR of 1.88

(95% CL = 0.51 - 4.81).
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TABLE 31

OBSERVED AND EXPECTED DEATHS, PMRs, AND 95% CL
FOR SELECTED CANCER SITES OCCURRING AMONG

PETROLEUM SOLVENT EXPOSED WHITE MALES

Cancer Site OBS EXP PMR 95% CL
Buccal Cavity & Pharynx 6& 4.80 1.24 0.46- 2.72
Digestive Organd 41 49.27 0.83 0.60- 1.13
Esophagus 4 3.71 1.07 0.29- 2.75
Stomach ¥ 9.94 0.30% 0.06- 0.88
Intestine Except Rectunm 10 16.03 0.62 0.30- 1.15
Rectum 5 5.63 0.88 0.29- 2.07
Biliary Passages & Liver 2 2.82 0.70 0.09- 2.56
Liver Not Specified 2 1.47 1.36 0.17- 4.91
Pancreas. 13 8.96 1.45 0.77= 2.48
Peritoneum & Other 2 0.69 2.90 0.35-10.50
Respiratory System 60 49.81 1.20 0.92- 1.55
Larynx 3 2.37 l.26 0.26= 3.70
Trachea, Bronchus & Lung 56 46.91 1.19 0.90~ 1.55
Other Respiratory 1 0.53 1.90 0.05-10.58
Breast 1 .24 4.20 0.11-23.34
Prostate 14 15.81 0:.88 0.48- 1.49
Urinary Organs 13 %.67 1.34 0.72~= 2.29
Kidney 6. 3.65 2.03 0.66~ 4.74
Bladder & Other 7T 6.02 I.16 0.47- 2.39
Other & Unspecified Sites 23 16.49 1.39 0.88- 2.09
Skin 6 2.35 2.55 0.93=- 5.56
Brain 3 3.40 0.87 0.18= 2.57
Bone : 3 .73 4.11 0.85-12.02
. Unspecified Sites (minor) S g.03 0.99 0.45—- 1.89
Lymphatic & Hematopoietic g8 13.58 0.58 0.25- 1.16
Lympho-Reticulosarcoma 3 3.93 0.76 1.16- 2.22
Hodgkin's Disease 1 1.16 ' 0.85 0.02~ 4.71
Leukemia & Aleukemia 2 6.16 0.32 0.04~- 1.17
Other 2 2.31 0.86 0.11- 3.12

*» < 0.05
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Table 32 presenﬁs the observed and expected deaths and
PMRs by age group for deaths due to all malignant necoplasms,
and selected site specific cancers occurring among 831 white
males exposed ohly to petroleum solvents. A significant
excess in the PMR for all malignant neoplasms occurred at
age group75-79 (36 observed, 24 expected and PMR = 1.48). A
total of 54 ca-nJcer deaths were observed for ages 30 = 64,
with 58.73 expected (PMR = 0.92). The two deaths caused by
cancer of the biliary passages and liver both occurred in
age group 55‘ - 59, yielding an elevated PMR of 6.43 at that
age group. Cancer of the pancreas showed a nonsignificantly
elevated PMR at each age group over 45 = 49, except for age
groups 55 - 64 and: 70 - 74. All excesses in cancer of the
trachea, bronchus, and lung occurred at age 45 - 49 and age
65 and oldér. Three of the six observed kidney cancer
deaths occurred at ages 75 - 79 and yielded a significant
(p < 0.05) excess and a PMR at 6.45. One observed bladder
cancer death occurred at ages 40 - 44 which, when compared
to an expected value of 0.02 yielded a significant PMR of
51.54.

Table 33 depicts the distribution of 166 cancer deaths
occurring among white malesl exposed only to pétrcleum sol-
vents and PMRs by years of latency and years  of exposure.
No clear trends can be seen which relate years of exposure
to petrocleum solvents to proportionate mortality due to can-~

cer.
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TABLE 32

OBSERVED AND EXPECTED DEATHS AND PMRS FOR ALL CANCERS

AND SELECTED SITE-SPECIFIC CANCERS OCCURRING AMONG

PETROLEUM SOLVENT EXPOSED WHITE MALES, BY AGE GROUP

All Cancers

Age OBS EXP = PMR
30-34 O 0,47 0.00
35-39 0 0.54. 0.00
40=-44 2 1.58 1.26
45-49 7 5.64 1.24
50-54 8 9.07 0.88
55=59 15 17.66 0.84
60-64 22 23.77 0.92
65-69 35 31.42° 1.11
70-74 26 27.0 0.96
75-79 36 24.31 1.48%*
80-84 8§ 12.63 0.63
85+ 7 5.50 1.27
Total 166 159.66 1.03

Intestine except Rectum

Age OBS. ' EXP PMR
30=-34 0 Q.12 0.00Q
35-39 Q 0.05 0.00
40-44 Q 0.12 0.00
45=-49 0 0.45 0.00
50=54 0 0.71 0.00
55=~59 0 1.47 0.00
60=64 1 2.12 0.47
65=-69 1 3.05 1.32
70-74 4 2.89 1.38
75=-79 3 2.82 1.06
80-~84 0 1.59 0.00
85+ 1 0.72 1.39
Total 10 16.03 0.62

Buccal Cavity & Pharynx

Age OBS = EXP PMR
30-34 O 0.0 0.00
35-3% 0o a.01 0.00
40-44 O 0.05 0.00
45-49 O 0.22 0.00
50-54 Q 0.39 0.00:
55-5%9 0O ¢.71 Q.00
60-64 O 0.84 0.00
65-69 3 0.95 3.16
70-74 O 0.68 G.00
75-=79 PA a.53 3.75
80-84 1 0.27 3.69
85+ Q 0.12 0.00
Total 6 4.80 1.24

Biliary Passages & Liver

Age OBS EXP PMR

30-~34 0 0.00. 0.00
35=39 O 0.00 0.00
40=-44 Q 0.02 0.00
45-49 0 0.09 0.00
50~54. - O 0.15 0.00
55-59 2 0.3 6.43
60=-64 O 0.43 0.00
65-69 O 0.58 0.00
70-74 O 0.51 0.00
75-79 0 0.42  0.00
g80-84 O 0.21 0.00
85+ 0 0.08 0.00
Total 2 2.82 0.70

*p < 0.05.
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TABLE 32 Continued

Pancreas Larynx
~Age OBS EXP PMR Age 0OBS EXP PMR
30=34 o 0g.01 0.00 30-34 Q 0.00 0.00
35=39 s} 0.02 0.00 35=39 ] 0g.00 0.00:
40-44 0 0.08 0.00 40-44 0 0.02 0.00
45-49 1 .31 3.26 45-49 0 0.09 0.00
50-54 1 051 1.95 50-54 O 0.17 0.00
55=59: 1 0.01 0.98 55=59 1 0.34 2.95
60=-64 1 1.38 0.72 60-64 1 0.43 2.29
65=69 3 i.81 1.65 65=69 0 0.49 Q.00
70=-74 0. 0.52 0.00 70-74 1l 0.37 2.73
75=T79 3 1.35 2.21 75=-79 - 0 0.28 0.00
80=-84 r4 0.69 2.91 80-84 0 0.13 0.00
85+ 1 0.27 3.72 85+ Q. Q.05 0.00
Total 13 8.96 1.45 - Total 3 2.37 1.26
Trachea, Bronchus & Lung Prostate
Age 0OBS EXP PMR Age OBS: @ EXP PMR
30-34 Q 0.04 0.00
35=-39 0] Q.06 0.00
40=44 o Q.38 0.00
45-49 4 1.69 235
S50=-54 2 2.99 Q.66
55=~59 3 6.15 Q.48
60—~-64 4 7.99. Q.50
65-69 17 10.50Q l1.62
70=-74 13 7.92 1.63:
75=-79 g 6.11 1.47
80-84 3 2.34 I.28
85+ g . 0.71 1.40
Total 656 46.90Q:

1.19

*p < 0.05
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TABLE 32 Continued

Kidney

Age OBS EXP PMR
30=34: g 0.0 0.00
35-39 0 0.0 0.00
40-44 O 0.05 0.00
45-=49 o 0.1l8 0.0Q
50-54 0 0.27 0.00
55=59 0 0.50 0..00
60=-64 2 0.59 3.36
65=-69 o 0.73 0.00
70=74 1 0.56 1.79
75=79 3 0.47 6.45%
80-84 0 0.21 0.00
85+ o 0.08 0.00
Total 6 3.65 l1.64

Bladder & Other Urinary

Age: O0BS EXP PMR
30-34 0 0.00 0.00
35=-39 O 0.00 0.00
40-44" I 0.02 51.54%*
45-49 0 0.10 0.00
50=54 0 0.20 0.00
55=59 o 0.45 0.00
60-64 O 0.74 0.00
65=69 1 1.17 0.89
70-74 1 1.14 0.87
75=79 2 1.18 1.68
80~-84 0 0.71 0.00
85+ pA 0.36 5.62
Total 7 6.02 1l.16
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TABLE. 33

OBSERVED DEATHS AND PMRS FOR ALL MALIGNANT NEOPLASMS
OCCURRING AMONG PETROLEUM SOLVENT EXPOSED WHITE. MALES,

BY YEARS OF LATENCY AND YEARS OF EXPOSURE

Years of Exposure

Years of 1- 5= 10~ 15- 20~ 25~
Latency 4 9 14 19 24 29 30+ Total
1-4 OBsS 1. 1
PMR 0.44 0.44
5=9 OBS 8 5 13
PMR 1.76 1.10 1.43
10-14 . OBS 5. 4 3 12
PMR 1.70 1.28 0.68 1.15
15-19 OBS I 1 S 4 11
PMR 0.27 0.44 11.43 1.12 0.85
20-24 OBS 7 -3 2 2 b 17
.PMR 1.75 1.72 0.76 1.33 (.23 1.11
25-29 OBS 2 I 2 4 2 3 14
PMR 0.67 0.76 0.82 .1.88 0.95 '0.65 0.90
30+ OBS 4 5 8 8 12 17 44 98
PMR 0.64 I.01 1.14 1.40 1.50 1.27 0.89 1.03
Total OBS 28 21 20 18 15 20 44 166

PMR 1.05 1.1l0 I;OO 1.39 1;04 1.11 0.89

1.03
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Table 34 depicts the distribution of 13 pancreatic
cancer deaths and PMRsS by years of .latency and years of
exposure. Consistent elevations in PMRs are seen for all
categories of exposure between 5 - 29 years. No pancreatic
cancer deaths'occurred.with less than 20 years of latency
and eighﬁ. -0f thirteen cases occurred. after 30 years of
latency. o

Table 35 depicts the distribution of 56 trachea, bron-
chus, and lung cancer deaths and PMRs by years of latency
and yearsf of exposure. Six deaths occurred among those
white males with petroleum solvent exposures of less. than
five years. No clear pattern of increasing proportionate
mortality related to increasing exposure can be seen.
However, a statistically si?Fificant.PMR (I.42, p < .05) was
observed for 39 of 56 casaes whose Iatgn#y exceeded 30 years.
Three of six kidney cancer deﬁths shownfzﬁ\mable 36 occurred
in white males with greater than 25 years of exposure to
petroleum solvents with about 30 years of latency. All the

\\

PMRs were elevated. j -

¥

Table 37 displays the distribution.of‘seven—bladder-canr-
cer deaths and PMRs by years of latency and years of expo-
éure; Ot fhese seven deaths, twa eaéh occurred after 1 - 4
and 5 = 9 years of exposure. A highly significant excess is
noted for the three deaths occurring with 20 - 24 years. of

latency.
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TABLE 34

OBSERVED DEATHS AND PMRS FOR PANCREATIC CANCER OCCURRING

AMONG PETROLEUM SOLVENT EXPOSED WHITE MALES,
BY YEARS OF LATENCY AND YEARS OF EXPOSURE

< Years of Exposure
Years of 1- = 10— 15~ 20- 25~ 30+ Total
Latency 4 9 14 19 24 29
1-4 OBS O o
PMR 0.00 0.00
5=9 oBsS O 0. O-
PMR (.00 0.00 0.00
10-14 OBS O 0 (') a
PMR 0.00 0.0 0.00 Q.00
15-19 OBsS O 0 ) 0 0
PMR 0.00- 0.00 Q.00 0.00 Q.00
20-24 OBS 0@ 0 1 1 0 2
25-29 OBS: O o 2 Q 0 1 3
PMR 0.00 Q.00 14.61* 0.00 0.00 3.86 3.44
30+ OBsS O I 1 0 2 2 2 8
PMR 0.00 3.68 2.57 0.00 4.49 2.66 0.72 1.51
Total OBS O 1 4 1 2 3 2 13
PMR 0.00 0.94 3.55 1.40 2.49 2.97 0.72 1.75

*p < 0.05
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TABLE 135

OBSERVED DEATHS AND PMRS FOR TRACHEA, BRONCHUS, AND LUNG
CANCER OCCURRING AMONG PETROLEUM SOLVENT EXPOSED WHITE

MALES, BY YEARS OF LATENCY AND' YEARS OF EXPOSURE

Years of Exposure

Years of 1= S 10— 15~ 20~ 25~ 30+ Total
Latency 4 9 14 19 24 29
1-4 OBS. Q )
PMR 0.00 0.00
5-9 OBS. . 2 o 2
PMR 1.49 0.00 0.77
10-14 OBS 1 1 o 2
15-19 OBS O 0 2 3 5
PMR 0.00 0.00 -2.0I 2.73 1.30
20~24 OBS 2 1 o) 0 ) 3
" PMR 1.58 1.11 0.00 Q.00 0.0Q 0.64
25-29 OBS 1 0. 0 2 0 2 5
- PMR 0.94 0.00 0.00 3.24 0.00. 1.30 1.01
30+ OBS. O 1 & 4 5 5 20 39
PMR 0.00 0.59 1.79 2.23 I1.I7 1.30 1.49 1.42%
Total OBS 6 3 6 o 5 7 20 56
PMR 0.74 0.50 0.98 2.28% L.17 1.33 1.49 .19

¥ p < 0.05
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TABLE 36

OBSERVED DEATHS AND PMRS FOR KIDNEY CANCER OCCURRING
AMONG PETROLEUM SOLVENT EXPOSED: WHITE MALES,
BY YEARS OF LATENCY AND YEARS' OF EXPOSURE

Years of Exposure

Years of ) 5- 10- 15= 20~ 25- .30+ Total
Latency 4 9 14 19 24 29
1-4 OBS O 0
PMR  0.00 0.00
5-9 OBS 1 o I
PMR 9.04 0.00 4.39
10-14 OBS O 0 1 1
PMR 0.00° 0.00 9.25 3.77
15-19 OBS O o o - 0o - o
PMR (.00 0.00° 0.00° 0.00 . 0.0Q
. \‘\‘
20-24 OBS O 0 0 ) 0 0
PMR° (.00 0.00- 0.00. 0.00 0.00 0.00
25-29 QBS O 0. 0 1 { 0 1
PMR 0.00° 0.00 0.00 20.08 4.00 0.00 2.61
30+ OBS O 0 0 o g 1 2 3
Total - OBS 1 o I 1. o 1 2 6
PMR 1.60 0.00 2.16 3.22 0.00 2.49 1I.89 1.64
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TABLE 37

OBSERVED: DEATHS. AND- PMRS FOR BLADDER AND OTHER URINARY
CANCER OCCURRING AMONG PETROLEUM SOLVENT EXPOSED
WHITE MALES, BY YEARS OF LATENCY AND: YEARS OF EXPOSURE

Yaars of Exposure

Years of 1- 5=~ 10- 15- 20- 25- 30+ Total
Latency 4 9 14 19 24 29
1-4 OBS 1 1
PMR 14.08 : 14.08
5-9 OBS O o o
PMR. 0.00 0.00 0. 00
10-14 OBS O 0 Q 0
PMR 0.00- 0.00 0.00 0.00
15-19 OBS O o o o 0
PMR. 0.00° 0.00 0.00 0.00 0..00
20-24 OBS 1 1 0 0 1 3
PMR 7.09 1I.73 Q.00 0.00 6.70 5.89%
25-29 OBS O o a o o 0 )
PMR 0.00 Q.00 0.000 0.00 0.00- 0.00 0.00
30+ OBS O L 0 o 0 1 1 3
PMR Q.00 5.56 0.00 0.00 0.00 1.75 0.48 0.77
Total OBS 2 2 0 0 T T 1 7
PMR 2.20 3.25 0.00 0.00 1.81 1.39 0.48 1.16

*p < 0.05
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Table 38 compares the PMRs for each major cancer site
among the cohort subsets of a) group I, all solvent expo-
sures. among all sex and race groups, b) group II, all sol-
vent exposures among white males only, and c¢) group III only
white males exposed to only petroleum solvents. Despite the
relativély small numbers of deaths: for most site specific
cancers, - the rfported PMRs for eacﬁ: group have remained. :
r;-lativély stable. Slight reductions in the value of the
PMRs for kidney cancer, and genito-urinary system are most
notable. -The reduction inm PMR from:.1.80: to 1.64 for kidney
cancer and 1.8 to 1l.64 for gemito-urinary system for white
males with only petroleum solvents_would appear to infer
‘that petroleum solvent exposure in conjunction with some
degree of synthetic solvent exposure may increase risk of
kidney disease while exposure only to petroleum solvents
carries some risk. This £finding is consistent with the
analysis. done by Brown and Kaplan (25), in which an excess.
in kidney and bladder cancer-foun&'in-dry cleaning workers
with at least one year of PCE exposure, was also eliminated
whemr workers wlth. only PCE were analyzed. Any excess in
genitourinary cancer deaths occurred inm that portion of the
cohort with PCE and petroleum solvent exposures. Petroleum
solvents may in fact act as nephrotoxic and initiators of
kidney cancer with PCE being a promoter of carcinogenesis at
the same site. One kidney cancer death was found among the
36 deathS'occurring'in.white;males exposed to both petroleum:

'soIvents and: PCE.
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COMPARISON OF PMRS FOR SELECTED CANCER AND NON-CANCER SITES
BY COHORT, GROUP, BASED ON SEX, RACE, AND SOLVENT EXPOSURE

Group: I IT III
Sex. / Race: All MW MW
Solvent Exposure: All All PET
Total Deaths: I150 998 831
Cancer Site PMR PMR: PMR:
All Malignant Neoplasms - 1.04 1.05 1.03
Digestive Organs’ 0.86 0.91 0.83
Escphagus 0.99 0.87 1.07
Stomach 0.3Q* 0.34*> 0.30%*
Intestine Except Rectum 0.72 0.77 0.60
Rectum 0.78 0.74 0.88
Biliary Passages & Liver 0.72 0.88 1.20
Respiratory System 1.17 1.22 1.20
Larynx _ 1.31 1.37 1.26
Trachea, Bronchus, & Lung 1.16 1.21 1.19
Other Respiratory 1.38 1.54 1.90
Prostate 0.96 0.94 0.91
Urinary Organs \‘ 1.25 1.37 1.34
Kidney ‘ ~1.80 2.00 1.64
Bladder & Other <. 0.90 0.97 1.16
Other & Unspecified Sitgs_ 1.29 .22 1.39
Skin 2.42% 2.40 2.55
Brain o I.21 0.92 0.87
Bone : ' 2.98 3.39 4.11
Unspecified Sites (minor) 0.9 0.81 0.99
Lymphatic—&-Hematapoietidl 0.88 0.66 0.58
Lympho-Reticulosarcoma 0.87 Q.81 0.76
Hodgkin's Disease L.22 0.68 0.85.
Leukemia & Aleukenmia Q.58 0.40 '0.32
Other Neoplasms 1.48 1.05 0.86
Mental, Psychoneurotic and
Personality Disorders 2.63* 2.35% 2.60%*
Alcoholism 2.73 2.55 2.73
Genito-Urinary System 1.81** 1.76%* 1.64
Acute Nephritis 3.95 4.63 5.52
Chronic Nephritis. and
Renal Sclerosis 2.78%%

2.41%*

2.11

*p < 0.05 *%p < 0.01
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Power Analyses

Estimated power for selected cancer sites at varying
levels of relative risk are presented for groups I, II, and
IIT in tables 39 to 41 respectively. As the totai.number of
observed deaths in each group decreased, the power to detect
a statistical significance in proportionate mortality also
decreased in a prfdictable mannmer for each site specific
cancer. The ability to detect a true risk of 1.5 in overall
proportionate mortality due ¢to <cancer was nearly a
certainty. For a true relative risk of 2.0, power was ade-
quate: ( > .80) for the genefal category of digestive organs
and for lung cancer. At relative risks of 3.0, power was
adequate to detect excesses or deficits in stomach, intes-
tine, rectum, pancreas, prostate, and urinary bladder
cancer, leukemia & aleukemia, ahd in the general category of
lymphtic and hematopoietic cancers. At a true relative risk
of 4.0, cancers of the buccal cavity and pharynx, esophagus,
kidney, and lympho-reticulosarcoma were adequately detect-
able. The power to: adequately detect a true relative risk
of 4.0 was lacking for some rare site specific cancers to
include the the liver, peritoneum, larynx, male breast,
skin, bone, and Hodgkin's disease.

Restrictions in Interpreting the Results

The results presented here should be interpreted with
caution, and used as a basis for further studies. This cau-

tion is predicated on the following reasons.



183

TABLE 39

ESTIMATED POWER FOR OBSERVED AND EXPECTED DEATHS
FOR SELECTED CANCER SITES AT VARYING LEVELS.
OF RELATIVE RISK

Cancer Site OBS EXP = Relative Risk

1‘5’ ’ 2.—0 3 .>0 4..0

~ All Cancer Sites 117 109.54 .99
Buccal Cavity & Pharynx 0 3.28 .20 .44 .84 .98
Digestive Organs 29 34.65 .84 .99
Esophagus I 2.51 17 .37 .75 .94
Stomach. 2 7.37 «33 .73 .99
Intestine Except Rectum 9 10.95 .44 .86 .99
Rectum. I 4.07 «23 .51 .90 .99
Biliary Passages & Liver 2 1.96 .15 .31 .66 .87
Liver Not Specified: o I1.18 .120 .23 .48 .70
Pancreas 12 6.12 .29 .66 .98
Respiratory System 44 30.87 .80 .99
Larynx . 2 1.55 .14 .27 .57 .80
Trachea,Bronchus, & Lung 41 28.93 .78 .99
Other Respiratory T .39 .09 .I3 .23 .34
Breast L2 Zz.21 ~16 .34 .70 .91
Female Genital Organs 1 1.75 .15 .29 .61 .84
Other Parts of Uterus L 0.41 .09 .13 .24 .36
Prostate g 8.94 .38 .80 .99
Urinary Organs 100 6.30 .30 .67 .98
Kidney 5 2.46 17 .36 .74 .93
Bladder & Other 5 3.84 -22 .49 .89 .99
Other & Unspecified Sites 13 11.62 .45 .88 .99
Skin 5 1.68 -14 .28 .60 .83
Brain 1 2.51 .18 .37 .75 .94
Bone 1 0.58 .10 .15 .30 .45
Unspecified Sites (minor) 6 6.11 .29 .65 .98
Lymphatic & Hematopoietic 10 9.54 | .40 .82 .99
Lympho-Reticulosarcoma 5 2.71 .18 .39 .78 .95
Hodgkin's Disease- 2 0.98 <12 .20 .42 .67
Leukemia & Aleukemia 2 4.22 .23 .52 .92 .99
Other 1 1.63 .14 .28 .59 .82
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TABLE 40

ESTIMATED POWER FOR OBSERVED AND EXPECTED. DEATHS OCCURRING

AMONG WHITE MALES FOR SELECTED CANCER SITES

AT VARYING LEVELS OF RELATIVE RISK

Cancer Site OBS  EXP Relative Risk
1.5 2.0 3.0 4.0
All Cancer'siteg 108 98.82 .99
Buccal Cavity & Pharynx o 3.13 .20 .43 .83 .97
Digestive Organs 27 31.36 .81 .99
Esophagus 1l 2.37 .17 .35 .73 .92
Stomach 2 6.77 .32 .69 .98
Intestine Except Rectum 7 9.67 .40 .82 .98
Rectum . 3 3.72 022: 048 .88 099
Biliary Passages & Liver 2 I.70 .14 .28 .40 .83
Liver Not Specified o 1.06 .12 .21 .44 .66
Pancreas: 12 5.62 -28 .62 .97
Peritoneum & Other 0 0.45 .09 .14 .25 .38
Respiratory System 43 29.91 <79 .99
Iarynx . . 2 ’ IOSI 014 '26 OSG': -79
Trachea, Bronchus, & Lung ‘40. 28.03 .77 .99
Other Respiratory 1 0.36 .08 .12 .22 .33
Breast i 0.15 07 0% .14 .19
Prostate g 8.79 .38 .79 .99
Urinary Organs 10 5.96 .29 .64 .97
Bladder & Other 5 3.65 -2 .47 .87 .99
Other & Unspecified Sites 11 10.46 .42 .85 .9%
Skin 4 1.53 .14 .27 .56 .79
Bone . 1 0:.53 .09 .15 .28 .42
Unspecified Sites (minor) 6 5.46 .27 .61 .96
Lymphatic & Hematopoietic 8 8.70 «37 .79 .99
Lympho-Reticulosarcoma 4 2.46° .17 .36 .74 .93
Hodgkin's Disease 1 0.90 <11 .19 .40 .60
Leukemia & Aleukemia 2 3.86 .22 .49 .89 .99
Other 1 1.63 «14 - .26 .55 .78
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TABLE 41

ESTIMATED POWER FOR OBSERVED AND EXPECTED DEATHS OCCURRING
AMONG PETROLEUM SOLVENT EXPOSED WHITE MALES FOR SELECTED
CANCER SITES AT VARYING LEVELS OF RELATIVE RISK

Cancer Site ' OBS EXP Relative Risk.

1.5 2.0 3.0 4.0

All Cancer Sites 84 80.44 -99

Buccal Cavity & Pharynx 0 2.56 .18 .37 .76 .94

Digestive Organs: 19 25.90 .74 .99
Esophagus 1 1.93 .15 .31 .65 .87
Stomach - I 5.70 .28 .63 .97
Intestine Except Rectum 3 7.92 -3% .75 .99
Rectm 3 3e 1,0 ® lg -42 . 8 2 - 97
Biliary Passages & Liver 2 1.39 <13 .25 .47 .76
Liver Not Specified 0 0.89 <11 .19 .39 .41
Peritoneum & Other 0 0.37 .09 .13 .22 .33

Respiratory System 35 23.77 L7 .99
Larynx 2 1.23 .12 .23 .49 .72
Trachea, Bronchus, & Lung 12 22.24 .68 .99

"<_ Qther Respiratory LI 0.30 .08 .12 .20 .29

Breast 1 0.12 .07 .09 .13 .17

Urinary Organs 7 4$.90 .26 .57 .94 .99
Kidney 2 1.87 ~15 .30 .64 .86
Bladder & Other—- 5 3.03 .19 .42 .82 .97

Other & Unspecified Sites 9 8.45 .37 .78 .99
Skiﬁ ' 2 1.023 -1,2 -23 0-49' -71
Bone ' - 1 0.44 .09 .14 .25 .37
Unspecified Sites (minor) 6  4.43 .24 .54 .92 .99

Lymphatic & Hematopoietic 6 7.06 .32 .71 .99
Lympho-Reticulosarcoma 3 1.98 .15 .32 .66 .88
Hodgkin's Disease 1 0.73 .10 .17 .35 .52
Leukemia & Aleukemia 1 3.16 .20 .43 .83 .97
Other 1l r.20 . .12 .23 .48 .71
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1. The results are based on the incomplete
ascertainment of deaths occurring among cohort members.
Proportionate mortality and not mortality rates were uti-
lized, and excesses found could be due to deficits in other
causes of &eath, However, since only minor deficits in non=-
cancer martality were found, diabetes mellitus (PMR = 0.74),
diseases of the ciyculatory system (PMR = 0.92), and disease
of the digestive system (PMR = 0.75) the likelihood of such
a bias.affectingithe.fesulté-would:be.minimal.

2. For rare malignancies, where the expected number of
deaths.was.lﬁssvthan five, the PMRs are not stable and could
be strongly affected by one additional observed death. The
use of the Poisson distribution to assess statistical
significance for these causes, however, produces a more con-
servative result than would a chi-square test.

3. Although a priorilhypotheses regarding the site spe-
cific carcinogenic potential of petroleum solvents were pre-
sented, statistical téstinq for all sites was accomplished,
thus ‘increasing the liklihcod that some—significant.results.
could be cbtained merely by chance. Since this was prima-
rily a hypothesis generétinq study, two-tailed, ratﬁer than
one~tailed significance testing was used.

4. Because power to detect increases in true relative
risk of less than two was low for most cancer sites except

lung, negative findings do not constitute good evidence for
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the absence of increased risk. Significant results for
sites with low power are more suggestive of actual increased
risk, since the excess will, by necessity, be larger than
for a.site with greater power.

5. No information is available on. potential
confounders, such as cigarette smoking. Since no excesses
were found for npncancer smoking-related deaths of the
circulatory or respiratory systems, it is probable that this
cohort did not smoke more than the standard population.
Other potential confounders such as diet and alcohol use
were unavailable for consideration.

6. Although plant ownership and/or operatorship, as
well as the specific solvent(s) iﬁ-use-at each plant over
time is well documented, a  very basic assumption has been:
made that such ownership and/or operatorship is equivalent
to actual exposure. This assumption has certainly been.
viclated at times, however, the nature of the Oklahoma dry
cleaning industry supports that this-assumpticn.isugeneraily
valid. - |

Standardized Mortality Analysis

' standardized Mortality Ratio analysis for whiﬁe males
exposed to petroleum:solvents only is presented. The total
number of white males included in the analysis totaled 1938
individuals. These have contributed a total of 56875 person
years of experience to the study as can be seen from table

42.
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Table 43 presents the observed and expected deaths,
standardized mortality ratios and 95% confidence limits for
major causes of death occurring- among petroleum solvent
exposed white males. What is so striking about the data is
the large number of expected deaths 234I.9 whén‘comparéd to
the observed deaths at 964. Few additional deaths obtained
after this analysis were not included. It is worth noting
that the total expected number of deaths was Iarger.than the
total white male cohort, alive and dead, being analyzed. As
a consegquence, most of the SMRs were significantly
decreased. The SMRs for three major categories of diseases
were elevated, but none reached statistical significance.
These: . include mental, psfchoneurotiC' and personality
disorders (SMR = 2.08, GL = Q.67 = 4.87), bone and organs of
movement (SMR = 2.04) and other causes and blank ICD (SMR =
2.24, CL = 1.92 - 2.60). The subcategory, acute nephritis,
-was-&lso=elevated (SMR = 2.04) .

Table 44 preéents- the observed and expected deaths,
SMRs, and 95% confidence limits for selected cancer sites
occurring among petroleum solvent;exposed=white=méles- Here
again, except:fbt caﬁcers.cf'the bone (SMR.=—2;10), breast
(SMR = 1.88), peritoneum (SMR = 1.25) and kidﬁey (SMR =
1.06). The SMRs for all ather cancer sites were less than
1.0, and in many instances, these values were satisfactorily

significant.
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TABLE 43

OBSERVED AND EXPECTED DEATHS, SMRS, AND 95% CL
FOR' MAJOR CAUSES OF DEATH OCCURRING AMONG
PETROLEUM' SOLVENT EXPOSED WHITE MALES

CAUSE OF DEATH . OBsS EXP- SMR 95% CL
All-Causes d 964 2341.91 0.41%* 0.39= 0.01
Tuberculosis 4 12.76 0.31#%% Q,.09~ 0.80
All Malignant Neoplasms 164 3Q7.16 0.53*%*% 0.46~ 0.62
Diabetes Mellitus 9 27.76 0.32** 0,15~ 0.62
Diseases of the Blood and

Blood Forming Organs 3 6.81 0.44 0.09- 1.28
Mental, Psychoneurotic and

Perscnality Disorders. 7 4.73 1.48 0.59~- 3.05
Alcoholism 5 2.40 2.08 0.67- 4.87
Nervous System 84 293.38 0.28*%* 0.23- 0.36
Circulatory System 368 1212.58 0.30%* 0.27= 0.34
Respiratory System 58 1I67.25 Q.34%* Q.26- 0.44
Digestive System 17 44.95 0.37**-0.22- 0.61
Gehito-Utinafy-System 16 éq.se- 0.32%% 0.18- 0.52
Acute Nephritis - 3 .59 1.88 0.39- 5.52
Bone and Organs of Movement 4 1.96 2.04 0.56—- 5.23
Unknown Causes 7 26.5L Q.26%% 0.11- 0.54
Accidents 34 83.93 0.4Q0*%* 0.28- 0.57
Violence 15 21.39 0.70 0.34- 1.16
Other Causes and Blank ICD 174 77.63 2.24%* 1.92- 2.60

# p < 0.05 **p < 0.01
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TABLE 44

OBSERVED AND EXPECTED DEATHS, SMRs, AND 95% CL
FOR SELECTED CANCER SITES OCCURRING AMONG

PETROLEUM SOLVENT EXPOSED WHITE MALES.

Cancer Site OBS EXP SMR 95% CL

Buccal Cavity & Pharynx 6 9.41 0.63 0.23= 1.39

Digestive Organs 40 102.45 0.39%* (.28= 0.53
Esophagus 3 6.44 0.46 0.09~- 1.36
Stomach 3 23.43 0.12*% 0.03= 0.37
Intestine Except Rectum 10 34.07 0.29%** 0.14- 0.54
Rectum 5 12.45 0.40%* 0.13- 0.94
Biliary Passages & Liver 2 5.59¢ Q.35 0.04~ 1.29
Liver Not Specified 2 2.89 0.69 0.08- 2.49
Pancreas: 13 15.98 0.81 0.43- 1.39
Peritoneum & Other 2 1.60: 1.25 0.15- 4.52

Respiratory System - 60 37.39 0.89 0.68-= 1.15
Trachea, Bronchus & Lung 56 62.59 0.89 0.68- 1.16
Other Respiratory 1. qQ@.98 1.02 0.03- 5.68

\
Breast 1 0.53. 1.88 0.05-10.49
T~
Prostate 13 49.34 0.26%* 0.14-0.44
- l

Urinary Organs 13 20.54 0.63 0.34- 1.08
Kidney & 5.64 1.06 0.39- 2.31
Bladder & Other 7 14.91 0346%' 0.19=- 0.96

other & Unspecified Sites 23 32.31  0.71L 0.45- 1.07
Skinr 6 6.85 0.87% g.32=- 1I.91
Unspecified Sites (minor) 9 18.13 0.49* 0.23~ 0.94

Lymphatic & Hematopoietic 8 23.87 0.33%% 0.14- 0.66
Lympho-Reticulosarcoma 3 6.09 0.49 0.10- 1.44
Hodgkin's. Disease 1 1.66 0.60 0.02= 3.35
Leukemia & Aleukemia 2 12.53 0.15*%** 0.02- 0.58
Other 2 3.59 0.55 0.07= 2.01

*p < 0.05 *%*p < 0.01
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Relationship between the PMR and@ SMR

~Statistics and Results

The relationship between the PMR and SMR statistics was
discussed in some detail in the methods and materials
section of this report.

It is worth noting that the PMR cannot indicate the risk
of death from any specific cause, bﬁt can: detect any excess
or deficit in th;. proportion of deaﬁh from that cause.
Since: the sum of the proportion: of deaths from each cause
must equal one, a large deficit from a single cause of death
will produce an excess: from other causes. Competing risks
of -death: can create an. artificially high PMR for a
.particular cause due to any large deficit from one cause.
It has been shown that if the overall SMR from a study
population is significantly less than 100, as.is the case in
our study, each cause specific PMR will be biased upward by
the amount of the differential (228,229).° Conversely, if
the SMR exceeds 100, each PMR will be biased downward.

The cause specific PMR approximate the cause specific
SMR lf the overaI:I SMR is equal to 1.06, that is, the
morta-liﬁy rates are simi;l-ar-' in the study and comparison
groups.

It is worth noting that the few causes of death whose
SMRs were found to be elevated also had PMRs  that were

elevated. The trends were similar. However, many of the
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cause specific cancer deaths whose PMRs were over 100
produced SMRs. that were significantly lower than 100.

The standard mortality ratio analysis included a
significantly large number of deaths. assigned to the
category bther causes and blank ICD. This was due to our
J.na.bJ.J.J.ty to. obtain caﬁsex of death* when our follow-up data
identified the Endividual as deceased.

The Ok_J—.-ahoma- State Department of Health could not locate
a deceased person's certificate of death without specific
identifiers including county of death. This information was
not always available. The proceés. of obtaini;nq: out of state
certificates of death was -much slower that we had
anticipated. For instance, on December 16, 1987, we
submitted a request to obtain certificates of deaths for 13
cohort members who were known to be dead, to the Texas
Department of Health..-. A response was received dated Jﬁne
10, 1988 requesting that we complete a 3 page questionnaire
on the study before our réquest. would b:e honored. This was
typically the experience we have had with a number of
states.
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SUMMARY, CONCLUSIONS, AND: RECOMMENDATIONS

Summary
Petroleunm hydrocarbon.' exposures: and their effects on
health have beenr ex‘l:ensive-ly studied using animal models,
hiocassay techniques, and cohort mortality methodologies. To
.date, | the evidence for ﬁe carcinogenicity .of. petroleum
hydrocarbons has been. inconsistent, ;ncl— when present ,
increases in risk ha.vé been %’é:m. In human studies, defini-
tions of exposures, exposure- \Ievels., '!and__\durations of expo-
sure have been difficult to specify. Thé-\ magnitude of the
numbers of workers expased to petroleum fractions;, however,
' necessitates that any increa-sazx risks found in selected
epidemiologic and animal toxicoliégfic studies be recognized,
and their actual iméact on worker health. and safety be
specifically' studied. Structure/activity relationships haVel
been undertaken in recent years which indicate that <the
Cg-C10 branched: aliphatic fractions present in petroleum
solvents and gasoline may be responsible for some increased

risk reported. Stoddard solvent has been used in the dry

cleaning industry since 1928 and .is a petroleum fraction
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that encompasses the hydrocarbons most suspect of adversely
effecting' human health. The archival of the licensure
records of-the Oklahoma State Dry Cleaners Board has made
possible the reconstruction of the solvent specific use
c_:ha-_racteristics- of a cohort of nearly 3,315 dry cleaners
?dantified;as owners an&/or-operators of solvent using dry
cleaning plants. The broad expanse of time for which these
records apply ﬁgs enhanced the opportunity to assess the
solvent specific influences on the proportiocnate mortality
occurring among this. cohort. This study represents the
largest mortality study of solvent exposed dry cleaners in
which the specific solvent of concern is known, and an index
of duration of exposure-ié available. -

 Conclusions

A. Oklahoma has consistently maintained a dry cleaning
industry which has used a disproportionately high per-
centage of petroleum.solventé.°

B. The archivél.of records at the State Dry Cleaners Board
was found to be a valid and complete- record of the dry
cleaning industry in. the State of Oklahoma between 1941 -
and 1985.

C. The solvent use characteristics of dry cieaninqlplants
were identifiable in 99.5 per cent of the cases. |

D. Owners and famiiy members have represented between 29

and 42 per cent of the total industry workforce.
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Nearly 59 per cent of the owners and/or operators of dry
cleaning plants were white males, with exposufes to
petroleum solvents, averaging 10.5 years, without known
exposure to synthetic solvents. The conclusions which
follow are related to this specific subset of the
cohort. |

No excess }'.n overall cancer mortality was found. A
significant excess was seen for the categories mental,
psychoneurotic and personality disorders due to
alcoholism, genito-urinary system  due to: acute
nephritis, chronic nephritis. and: renal sclerosis, bone
and. organ movement dﬁe to arthritiss and: spondylitis.
PMRs for all mali_gnant neoplasms: appear to be
independent. of 1latency and years of exposure. A
significant excess in overall cancer deaths was found to
cccur in cohort members between the ages 75-79. |
An exXcess in'respiratory.systen.cancers was detected.
All excesses in proportidnate mortality due to trachea,
bronchus. and lung cancer occurred among those who died
at age 65 and older. No relationship- was noted to years
of latency or years af exposure. Elevated PMRs were
noted for all group with more than 15 years of exposure
reaching -signifi'cance. for those with 18-19 years of
exposure. A significant PMR was also note for 39 of 56
Iung cancer cases whose latency was greater than 30

years.
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A 45% excess in proportionate mortality due to
bancreatic cancer was noted. Four of thirteen deaths
occurred Among men;'younger than age 65. Consistent
elevations in PMRs are seen for all categories of
duration of exposure between 10-29 years. No. pan-
creatic cancer deaths. occurred with less than 20 years .
of latency. | |

A single-de;th due to breast cancer yielded an elevated,
nonsignificant PMR having a wide confidence interval.
Excesses found for kidney cancer among the entire cohort
were'retained—when:only'petroleum-solventqexposed-white
males. were analyzed. The six Kkidney cancer deaths
occurred among men aged 60 = 79.

A moderate increase iﬁ:skini'and:bone cancer was found.
A slight increase in bladder cancer was found. Four of
seven deaths were among those Qith less than ten years
of exposure and six of seven appeared after twenty years.
of-latency- |

Nb:significant excesses were found for cancer deaths due
lymphatic and hematopoietid-cancers—cr—Iiver cancer.
Stumacnfcancer'represents-the'only'site:for which a sig=-
nificént.&eficit in proportionate mortality was found. |

The power to detect an excess or deficit in overall or

site-specific cancer deaths was adequate at relative

risks of four or less for most major sites of interest.
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Recommendations

Exposufe levels to petroleum solveﬂt vapqrs_éhould be
reduced by (1) training in, and enforcing good work
practices, (2) proper plant maintenance and elimination
of‘ leaks,u (3) encouraging- the use. of Iccal' exhaust
ventilation ﬁbm-reduce: solvent exposure Ilevels around
washers:énd,tumble dryers.

A primary focus of this research was to carry out an SMR analysis.

~This was an unusual cohort tao follow-up. First, no Social Security #

or date of birth information was available on the cohort members, the
first is cruclal for a successful follow-up and the second is important
for the SMR analysis. Second, the follow-up period was longer than
usual, forty seven years. Third, mortality tapes were not accessable,
and specific county of death information had to. be available before a
sﬁcqgisful search was!begun;or'had'a chance of producing a certificate
of“deaEEI‘Arrangements with other state departments of health took
longer than anticipated or-was-planned-fdr; Fourth, non-traditional
methods of follow-up were employed. Inspite of these difficulties, an
88% follow-up rate'was.acnieved, 6% of which we-;ould not obtain a
certificate of death for the'cause-of death essential for a successful
SMR analysis. The budgeted resources were not adequate to complete the
study and do an adequate SMR analyéis. The PMR analysis was successful,
but with additional time for follow-up, the SMR analysis would have
more successful. Therefore, we are recommending:thét NIOSH avail some

additional funding for one more year of follow-up and analysis.
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- TABLE 45

PERCENTAGES OF COMMERCIAL DRY CLEANERS USING PETROLEUM
SOLVENT, BY STATE AND IFI DISTRICT, 1963-1974

District and 1963 1967 19742
State
Disrict T 30 _ 24 . 22
Connecticut - 27 20
Maine . 42 34
Massachusetts 27 22
New Hampshire 49 28
New York 27 23
Rhode Island 39 3s
Vermont 58 61
District IT . 38 3s 3S.
Delaware | 39 29
District of Columbia 24 16
Maryland 37 37
New Jersey 29 26.
Pennsylvania . 37 37
Virginia - 53 44
West Virginia 57 55
District III | 67 65 36
Alabama -89 64
Plorida _ 59 54
Georgia : 72 71
Mississippi 2 . 83
North Carolina 67 64
South Carolina 72 73
Tennessee 58 58
Dist:ict.IV‘ 34 33 27
Indiana 45 . 43
Kentucky 50 47
Michigan 34 3s

Ohia ' 25 23




TABLE 45 . (Continued)

District and: 1963 1967 19742

State
District v ' 54 52 28
Illinois 52 ) St
Iowa . 65 64
Minnesota 40 36
Nebhraska 65 61l
North Dakota 63 ' 68
South Dakota 70 - 67
Wisconsin 54 : 50
District V1 - 73 : 74 42
- Arkansas . 81 a2
Kansas- 7L 72
. Louisiana 72 72
Missourti 63 59
Oklahama: 73 _ 75
Texas 75 78
District VII T 44 : 41 27
Arizona : 44 49
Calorado 41 43
Idaho 72 67
Montan=a : 58 . 60
Nevada. 50 32
New Mexico 65 _ 67
Oregon 52 48
Utah ' ‘60 54&
. Washington 40 4Q

Wyoming 7L 67
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TABLE 45  (Continued)

District and ' 1963 1967 19742
State

District VIII 3Q. 25 ' 11
Alaska ”

California
Hawail

- United States 48 46 26

apigures in 1974 are for plants using petroleum solvent
only. Including plants with both petroleum and PCE
facilities, the 1974 petroleum use, on a national
basis was 32 per cent.
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CHEMICALS TYPICALLY USED BY DRY CLEANERS
FOR SPOTTING

Acetic acid

Acetone:

Ammonium. hydroxide
Ammonium silico fluoride
Amyl acetate B
Amyl alcoho¥

Benzene

Borax

Butyl alcohol

Butyl cellusolve
Carbon disulfide
Carbom tetrachloride

. Castor oil

Chloride of lime (calcium
' chlorchypochlorite)
Chlorinated soap
Chloroform

Cresylic acid

Citric acid

Diethyl ether

Dry or wet cleaning soap
EthyL acetate.

- EthyIl alcohol (denatured

with methanol)
Ethylene dichloride
Ethylene glycol
Formic acid _
Glycerine (glycerol)
Hydrofluoric acid
Hydrochloric acid
Hydrogen peroxide
Hexalin

Isopropyl alcoheol
Lactic acid
Lysol
Magnesium carbonate
Methanol
Mineral spirits
Qleic acid
Oxalic acid
Picrin
Potassium permanganate
Propyvylene dichloride
Pyridine:
Rapid acting. enzymes

for albumen
Sodium cyanide (rare)
Sodium hydrosulphite
Sodium chloride- -
Sadium:lauryl.sulphonaté\

-Sodium perborate

Sodium pyrophosphate
Sodium sulphite
Sodium thiosulphite
Sulphonated alcohol
Sulphonated oils
Sulphurous acid
Tetrachlorcethane
Tetrachloroethylene
Tetralin '
Trichlorocethylene
Tri-sodium phosphate
Turpentine

Xylene
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OCCUPATIONS WITH POTENTIAL EXPOSURES TO SOLVENTS

Adhesive makers

. Ammonia synthesis workers:
Asphalt coating workers
CeramiC'producﬁion:workers
Degreasers, metgi -
Detergent makers

Dry cleaners

| Enamel makers, synthetic
Farmers

Fat and oil processors.
Funéicide-handlers

Garage workers

Heating fuel handlefs
Herbicide handlers

Hydrogen manmufacturing workers
Ink production workers
Insecticide handlers

Jet fuel handlers/makers
Kerosene handlers
Labératory-workers, chemical

Lacquers:

Leather japanners

Metal cleaners

. Naphtha workers

0il processors

Painters |

?aintmakers

Perfume extraction workers.
Petrochemical workers
Petroieum-refinery-workers
Photographic chemical makers.
Printers

Resinfmakers

Rocket fuel handlers/makers

Rubber coaters/ﬁakers

‘Stainers

Stain makers
Typesetters
Varnish:makers

Wax makers

Wood preservation makers

Wocl process workers
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'U (( (IN USE 1941)

APPLICATION FOR STATE BOARD LICENSE TO ENGAGE IN THE
BUSINESS OF CLEANING, DYEING. AND - OR PRESSING

TO THE STATE DRY CLEANEERS BOARD OF OKLAHOMA
STATE CAPITOL —
OKLAHOMA. CITY, OKLAHOMA Q- )

. The undersignad sppiicant hereby makes applicstion for lcense to engage in the cleaming, dyeiny aad-or
pressing busicess pursuant to the: provisions of House Bill No. 222 of the Elghteenth- Oklahoms Legisiature; snd.

mmmmmumwmsmnwamm for a. peried: beginning

W, (27X 2 .mr,nnmﬂngumhcsx,mv anlese: rooner suspended: or revoked: and
mmwmm Hag
L Rkl ity °‘.:°..3=!.‘..?I§. N Wik g 5.!1"{.'.. iY S& .

zmu@“v Colored...

3. Owoer of cleaning, dyeing and-or pressing: establishment is "7 & A I-"u.J—I-M (Name).

4 Propristor or mansger in active charge thereof is-.. oo I L (Nama).
& Stata how loax applicant has. been [n: the cleaning, dyeing and-or pressing business.
() Tn Oklahomn: oS ... yrB: Elsewhere.. ... .. Jra
&b@hnm.n;@mmumozmr nd Dyeing? . e Preming? ‘
m-mwmumummum Drm : Pressing = .
y-~- P or. B>
& Does applicant operste an agency ? ”.7"-—1"
amnumdwmm-mbmnsmum E'ﬂe.l( .
(Mate whether- W -—-nn. h—.-' -t Irn)

16 Give number of the following machines and equiamutu-&byramliunt in theoperation of his or ity busis
nees; Boilers .. L...; HLP. 2. ; Pressing Machinee .. J..... : Washers:. ! ; Extractors. Y. _:

Pressure Fliters ... .. :Stlle. P mm«@ l — :Tumhiers ... _;
Kind of Cleaning Fluid Used .. SE 8D Sele .. .. : N Delivery Trucks e

1L Giveentire amount of gross cleaning, dyeing and-o pregsing business done during preesding yr: § 2-700'3:

12 License Feeof $ .. 3' %2 payable to: State Dry Cleaners Boxrd of Oklahown is- enclosed: herewith.
based on ONE ($1.00). DOLLAR per thousand on gross business dons during preceding calendar year. (Pro.-
vided that no-fee shail bein any: suns less: than THREE ($3.00) DOLLARS or more than FORTY ($40.00)

. DOLLARS, If applicant was not. enwaged. in the busi ness at the time of passage of this act then his or ite. lis-
canse (Begistration) fee shail be TEN ($10.00): DOLLARS

1X. Hasapplicant previously been refused llcense by this: Board: or & Dry Clesners Board of amy other giate?
7&... e, [ soswhen... .. ... 5 where . ... o

. mmeee crines mave anermmetmaens e e m

mﬂnmhmwﬁmﬂqu&m:udbrtheﬁcm Oklshoms: Legisiature;. regulating the
desning; dyeing and-or pressiag business in Oklabomms ............ P2

15; Glve total number of employees: . ...
" Dated this B & dnyot...M BTy

fﬂ _____ T FanllosTas.
APPROVFD THIS DAY OF . e, 194,
" STATE DRY CLEANERS COARD
License: Nao.. ﬁ'fs‘ et

LG=5 el L
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In Use 1942 - 1945

1944
APPLICATION FOR STATE LICENSE TO ENGAGE IN THE

BUSINESS OF CLEANING, DYEING AND-OR PRESSING

The undersigned applicant hereby males appliestion for Lernme to engage in the cleaning, dyeing and-or
pressing besiness pursuant to the provisiomm of 58 0. S. 1941 Sectiony- T4l and T5R, Inclusive. and- the ruies
and: reguiatons promuigated . svd. miopted hy the Siats Dry Cleaners- Board. for s period baginniag: JAN-
umvx.xmudmma.muu- nw-lwrnnhd.nd i comnection

Lo ./{i,a‘//é @ (Nagne. o Batablishment)

m--uwu‘om—w-m *

z . - o1 B TPreme [ Location ot Extablishrent)
.n-rbﬂ-’ Oy

3 Qwner of. clesning;. dyeiny: and-or pressing establishmeut is ;;Z Oﬁm)
4 Proprielor or manager in setive charge therw of ' is- .......  Llltaldl, AT, b/ Lol ..

5 Applicant ia While: X ; Coloved ...

6 S how long appicant has- been in the ceeming, dyeing. and-or premsing: business at present loeation. ...
A7 yr.; Blsewbes Y . yTe Sinte previoos loextionr ... 2% . e S
. hmmmmt&hﬁ—ddm?.._. - D!dnlf o~ Prdn;? -

& Sists whather spplioant intende to. anpage in- the business: of mr..ﬂ.”_- p_u-f
9. Give. descripiion: of” bullding: in- which: establlshment is located. S—

(Mate- whether Wil consrean h"“ ron. §
18 lenmhrdthtmw--dm used by appiicant. i the operatiew of his o its
bosiness: Boilers: /. HoP. /5 Pressing: Machines _J....: Washers. /... Extractors ../ ...:

Pressure Filters- / ; Sulls.{). ; | Bosme or Cabinets: ... /..........; Tumblers .../ ... -
Kind of Cleaning Pluid weed 47 o dised . No. of Delivery Trocks ... P2U4Z ..
. 11 Does appllcant oparate an agency st. sony other sddress- . 729 .
poe. < o
12. Doss applicant do aay whclemie deaning. dysing; aod-ce pressing 229
S o B

1Z. Give entire smount: of GROSE: clmning, dysing. and-1- pressing businms done from January 1. 1948 to.
" Deceraber 31, 1943 § /0,000
1& Licenwe Fee of §./2,99. (Chenk ¥, Memvy order T, Casir- 0.) paysble- to- State Dry Clsaners Board
of OQklaboma. is enclosed herewitls, based es ONE (31.00) DOLLAR. per thourand, and fractioesl pert
thereof, on -groew: husiness deme during: pressding calendsr year: (Provided: (hat no. fee shall be in any s=x
lese than- THREE: (33.00) DOLLARS ormore thas' FORTY ($40.00) Dollars: If applicant was not engag>
ed in the bosiness at the time of passage-of this set then-his or {te liceuss (Registrativn) fee shail be TEN-
{$10.00) - DOLLARS.

16 Has applicant previously bees> refossd jicomaw by this Bosrd or & Dry Clesners Bosrd. of anys other

cate " la.....

P - un- )
1& Glve total' number of enmlsm 5’
17. Give 1043- Licensp Numbew <7 /% .

NOTE: Any change made during the year affecting:- the. above Information; should. be. immediately: re-
ported ta. your State Board., Use beck of this applization- for any comments or detailed exniane-

tions.
Daled this . . .~oZ . _duy of .. P77met 1944
\J-; Awhmnta Slmture
._)fc/' (Do not write. belaw this line)
" APPROVED TAIS . DAY OF . 1944

STATE DRY CLEANERS. BOARD:

By e e e . 47',-/

ot 5 77
Licetrse: Numbee . . Receipe Numiver o

b4
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(IR USE 1946 - 1949)

. APPLICATION FOR STATE'LICENSE TO ENGAGE IN THE
BUSINESS OF CLEANING, DYEING, AND/OR PRESSING

The underziuned sppiicant hershy: mi=tzen apnilextion for license to engage in the clesning. dyeing and/or
pressing business parsuant to the provisione of 59 0. 3. 1941 Seetions T41 to 756, inclusive; Title 59, Chap. 17,.
pE. 197, Sesrion Laws. 1948, and the rules and regulations pramulaated. and adopted by the State Nry Clesners

Board, for s period beginming: with- date of lasuing and ending DECEMBER 31, 194... unless sooner suspended
ar revoked, snd: i connection therewith statoes. .

v Besy G5 Qirrvees § lovagry (Name- of Establisheent)
_"‘l_"-u-'*'*

tid I M Loy . LTFIILl 820k dn (Location of Establiskment)
[res—

ad = o ogs B e rRD
%, Owner of cloaniny, dnmgnnd/or pressing establish ment will WM(ML

4 Mwmmhwlvomrw will be :‘____i&aéé__—__ (Name)
& Applicant is Whita 5 : Colored..

€. State previous: experience in cisaniay, dyeing and/or preming bhusiness and give location:.

7. State. whether applicant intends 10 engage in the busivess: of amn.?ﬁu_nmgrm}’ﬂg

&anwﬂlmtbmhnw'tthsmofmrmuhuauformc dry cleaning: plant in Olda--
bomaf Yes (Lif.) No: (cu)s

% Glve deseription of building In: which entablichment mwbtloatdu!d furnish- drawinga, u.lin:bnckdﬂnla

wm I necereary: &% =
1% qunhvdﬂn following machines and equipmrent to.be-used by appiicant in the operation of his or iter
b-h- Boilers—l...; H. P-.LL; Proming Machinem...; Washers..Z..; Extractors...Z..; Pressure-
Hlt-n__..‘vs R Drying Rooms: or Cabinets. (3 ;. Tumblers.Z... Kinod of Cleaning Fluid
t be Ip-all. of the above equipment of substantial constructios:
and manufaetured fwdryd-nh:mmrf"—'

11. Will applicant: operate am agency at some other address? 22

IZ. Will appiicant do any whoiessle cleaning; dyeimg and /or pressing 7. Ae22

11X Licnny Fes of $15.00 plus ariginal inspeetinn: fewr of $I8.00; a total of $50.00 paysble to State Dry Cleanere.
Board:of Oklahoma is: enclosed: herewith' (Check 7. Money- Order T, Cash 2L.)
NOTE:. Insrection fee of $35.00' doew not apply: to: veterans-of Warld: Wae L.

14 Has applicant previcualy beer: refused: s:license by thisy Board or a Dry- Cleaners Board of any. other state?
Yes—. No. % [Fanvwer is yee, give details:

15. If appiicant is x. veteran: of Warld War [[ give service Serial No.

Dated thir__= % day of. wiu A 1942

- (_"/ S Clruer fiteslr

»~

Applicant’s- Signature
(Nes not write below this line)

" License Nanber "?w

ns(

REPROVED THIS. L. DAY OF. ety i 247
STATE DRY CLEANERS S0A Dy

Ry: Receipt: Number.... > (&5 —

Jorned. Deposit: Slip: No. T2/
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(1M USE 1950 - 1965)

APPLICATION FOR STATE LICENSE TO ENGAGE IN THE
. BUSINESS OF CLEANING, DYEING, AND‘OR PRESSING

mm hereby malces: application for licenns to enguge in the cleaning, dveing and/or
pressing udmmb&emnud&&&l!‘l%?ﬂmﬂ&mdmw Title 59, Chao. 17.
pE. 197 Sezsion Lnnlﬂﬂ.md rules and regulatiors promulgated and adopted by the State Dry (leaners
Burd.or period beginniag with date of (ssuing and ending DECEMBER 1L, 19 , unless: sooner susgendod:
or and in connection:
L

M@M&sﬂuﬁ A,
3 _ /Z___ 1 %-4444.@ ?_)_(Lnam of. Establishment)

:mammuﬂ'wmgmwmu fm.-)
4 Proprietor or masager in. active charge thereof will be _ﬂd.s__AA A/Qt (Name)-
&Auﬂhﬂtnw&ih : Colared

le /e xS

&Sgn“mindunmdnhguﬂtmbmm give lacation: .Z#

T: State whether sppilesnt intends to- engaye in the business of Clesaing? .“= Dyeing? . Premsimg? =

L 3 Hnapphun: bees: furnished: with- 8. Pamphlet containing: a: copy of the Law. Rules and Rewulations of this
WTY-(_':) NO (eemem)e.

tifmwfr"ﬁmShnu"or'Am jeense,. give nam: ntwwuﬂnhmw
or Pressiog.

10; Glver nramber of the following machines: and equipment to be used by applicant in the operatine of hix or itw
mM.&Pme_.me Extrectorn.Z..; Pressure
Piters.2.—.; Stls2Z; Drying Rooms o CabinetsiZ...; Tumblers &2 _; Kind. of Cleaning Fluid -
te boused: Petrelouny O Symh-deﬂ.hdlaﬂhfumwwsumﬂﬂmdm
mrummm’w

11. WA applicant opersts an-agency or Sub-Station-st syme other uldr—?#..—._fss_éz.m
12. Wi applicant do-saoy dunint.drehgnd»’orpz-lnz’ ‘d’

&mu&hmwu«m-imdmd M(&KL—&ML&— |

14 Licenss Fee of $15.00- plun oﬂsinll nmfuam-murmwmmhm
Board of Oklahoms: is enciosed. herewittr (Cheek O, Movey: Order % Cash C1.). Amount
" NOTE: |nspection: fes-of $35.00 does not apply: to veterans of World War 1T,

"'

lLHnmﬂmtmndvbmntud & license by thiz Board or a- Dry Clenners- Board of any ather state?
Yt N If answer in yeu, give rame-of Slater

16. I sppilcant is 3 veteram of World. War I give vervice Serial No
Dated this -;“/'Zt/‘ day of .

g (D not write: below: this line)

DENIED .
APPROVED: THIS cec. DAY OF el I(/
. . (2]
STATE. DRY CLEANERS BOARD- Receipt Number

B Number: /';:S . Deposit Slip So.__[ﬂlﬁ.____
o T8
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(1% USE 1966. - 1976) Yeor.lbda

APPLICATION FOR STATE LICENSE TO ENGAGE IN THE
BUSINESS OF CLEANING, DYEING, AND/OR PRESSING

ﬂnmwﬂmwmwmhlmmwmmodmm ng ond/or

pressing business. purmuont to. the prowisions of 59 Q. S 1961 Section 741 to 740, inclusive, Title 59, Chap. 17,
udthoruhscmdnwkmms ond: by the State Dry Cleaners Boord, fwapmodbcqrmm
with dote of isswsng. and ending DECEMBER 31, 19 unless sooner suspended. or revohed, and in connection
therewith stotes:

s =0

(Namne of Establishment)

Slanus-Fren. Laghty, o AB Que Y Typauutes

2 20 Aoamilamcowusl = _SAap SRINGS. QKLAHOMA. . Teehone No.LLI /0T

3. Typeol- Ownershins Indivicugiee. Partnershin <~ Corporation. Cther

4 Naomels). of individual owner, partners. ar corporate officers:
\ _ &

=Y

5 Pwiducwhmd-pw-ﬂbwt (Narme)

& Stote previous experience in cleawng, dyeing and/or pressing business - and qvwlocchar_&g&ﬁ._—.

7. Sioce whether applicans: intends. 1o engage i the business. of G—ing?..."_'.- Oyeing? o Pressing? ___
Coin-Operated? _7_ Agarecy?.

& Hes cpplicant bewsy furnisived with: o. Famphler comtaining. a copy- of the Law, Rules and: Regulatiors. of - this.
_ department? Yes (Z). Ne ().

9. It application is for “Press Shop™ or “Agercy™ Licerss, give name of Wholsssler who: will do clecning
ond/or Pressing_AIS.

1@ Give amber of the followirny machines: and” eusgmment 1o be: used by: applicar in- the: aperation: of his or its.
busingas: Boilers. ML B ;. Pressiens Machines. ; Washers o . Extrocrors. . Prassure
Filtergmo—_ Stilla—__; Drying Rooma or Cabweets—__; Tumblers__; Cain-Operated: Machinmet.__;
Kind of Cleoning Fluid fo be.used: Perraiean (T Synthetic. [ Is: all of the above- equipment: of subsrontiol
comstruction ard: manutactured: fos dry cleaning: pusposes? Y S5,

1.

1Z Will- gpplicont: dor oy wholexiie clearing., dysing: and/or pressing? feg

13 Amouner of Boiles. Insurancs 1o be corvied: and: name of Campany  AJOALS

14 Licorsw Fewr of $15.00 plus originol: inmpection fes of $35.00, o total of $50.00 payable tv State Dry Gcm:r:-
Board. of. Okighoma: 13 enciosed: hevewith: (Check. (22 Money- Order [T, Cash [5.) Amount $LS ¥ # 55,0
NOTE. Inspection fes of $35.00 doss nor apply to- veterans. of World War- |1,

15i. Hae applicant previously: besn: refused & licanse: by this: Board: or o Dry- Cleoners: Board of any other stote?
Y N If arwer is yos,. p-r—-uf Srate.

("‘“k) IF applicant. is & veterar:of World War If. give service Serial No_OQ_ 3143893

Doted thigem 1. ______dopof __Fd . : 19k .
icant’s. Sighdfure

(Do nor write below- this. line}.

DENIED-
APFROVERTHIS. DAY QF_ _____

staTe oxr QANSS IREB CEFVED:  Receipr Numb S
e
Ligssme Nusber. oo £-. 1o Tn Deposit: Slig: N, -,
L . v 2 -

-t oerr—carwikils.

>/ B s =N D
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(IN USE 1977 - 1984) Yeur.

APPLICATION FOR STATE LICENSE TO ENGAGE IN THE
BUSINESS OF CLEANING, DYEING, AND/OR PRESSING.

The undersigned applicant hereby makes application for license to.engage in the cleaning. dveing and'or presaing.
businesa pursuant to the provisions of 59 U.S. 1983 Section 741 ta 760, inclusive. Title 59, Chap. 17, and the rules and
ns promulyated and adopted by the Stats Dry Cleaners Board. [or a period beginning with date of issuing and

ending DECEMBER 31. 19 . unless soaner suspended or revoked. and. in connection therewith states

L {Name of Establishment)

Fous Pran lagily, & Vil Um W Typeme

Ne.
2 — = — Telephone

Capmty

3. Type of Ownerahip: Individusl — Parmership — Corporation. ___ Other
A

4. Namsis) of individual owner, partners or corporate: officers:

5. Proprietor or manager in activecharge thereof will be- _ {Name)
6. Stats previous exparience in clasning, dyeing and/or pressing business and give location:

7. State whether applicant intends to engage in: d-bun.oiChmn;?_Dvem;?_Pm e Coin-
Operated? e Agency?

8. Has applicant been {wrnished: with-a' Pammphlet contmining a copy of the Law, Rules and Regulations-of this
depsrtment? Yes () No ().

& [Fapplication is for “Press Shop™~ or"Agency " Licenss; give name of Wholesalerwhowill do cleaning and‘or Pressing.

10, Givenumberof the following machinssand equipment to be used by appiicant in the operation of hisorits bumnsss.
Drying Rooms or Cabinets e Tumblers —_.; Coin-Operatad Machines____; Kind of Cleaning Finid to be-used:
Petroleum (1t Synthetic (1. Is all of the above equipment of substantial construction and manufactored for dry-
cleaning purposes? .

1L Will applicant operate an agency or Sub-Station at some cther address?

13, Amount of Bailes Insgrance-to be carried and name of Company

14.. Licerine- Fee of thirty-five ($35.00) dollars. for a press shop or agency plus original inspection fee of thirty-five
- 1835.00) doilars; a- Total. of seventy ($70.001 dollars payabie-to' State Dry Cleaners Board of Oklahoma. or Filty
18560, OOvdnu.nnfaraCom-OporDryCInmngphmplulmgmd inspection fee of ($50.00) doilars. a total 0'$100.00
dnlhnpaynhthuttDryClumu Qkiahomau is enclosed herewith (Cheek . Money Order .

Notez: lmp:mn fes: does: not: apply to- Vetarans tof o National Emergency).

15. Has applicant previously beer refused 2 licenss by-this-Board or a: DrrCIen.mBoudof:ng other state?’
Yes——_No If answer is yeu.. give namerof State.

16. If applicant is & veteran.of s National Emergency give servics Serial No.
Dated: this. day of _ 19—

Applicant’s Signature:
{Do not write below this lines

DENIED:
APPROVEDTHIS DAY OF )
STATE DRY CLEANERS BOARD Receipt Rumber
By-
Lu:amNumhlr Deponit Stip Na:




APPENDIX E
ANNUAL LICENSURE. RENEWAL FORM AND EXAMPLES OF

SUBSEQUENT REVISIONS
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(I¥ USE 1946 - 1948). 1946

APPLICATION FOR RENEWAL OF STATE LICENSE TO- ENGAGE IN THE
 BUSINESS OF CLEANING, DYEING, AND‘OR PRESSING

The undersigned. applicant hereby makes applicatinn: for renewal of license to engage in the deaning,
dyeing. and/or pressing: business pursuant to. the provisions of 59-0. & 1941 Sections T4L to 758, inclusive.
title 59, Chap. 17, pa. 197. Session Laws 1945, and the rules and regulations promulgated and adopted by the
Stata Dry Cleamers Board, for a period beginnming JANUARY L, 1946 acd ending DECE.’AIBER 31, 196 unle=s
sooner suspended o:uvnhd.and'mmm therewith states:

L ___num;mmm“nu (Name: of Establishment)

MLAGS FEIST LOMIIAY. OB FRA OUP WITW TYSRWEETER- \'.‘

2. 214 _Feat Brnade A

A ;H:- LR

(Location of Establishment)

3. Owner of cleaning, dycing and’or pressing establishment: is . lMaan. 5. Byman. (Name)

4 Give entire amoont -J/C_Rﬂ&'i cleaning, dyeing, and or pressing business done from January 1, 1945 to.
December 31, 1946 §-

5. License Fes of ;AL:— cvemeeme +Cheke ?./Mom Order =, Cash =.) payable to- State Dry Clesners
Board nf Oklahoma is encinsed. herenith, based on. ONE DOLLAR and FIFTY CENTS ($1.50). per thou-
sand; and. fractional part thereof, o rroas business: done during: 1945. Providing that no fee shall be in any
sum less that FIFTEEN. (315.00) DOLLARS; and provided further that a.penalty of 35.00 per month, or
major {raction. thereof, shail be added: if application. it not made un nr before February 1. 1946.

6. Give total mumber uf employees, __3.
T.. Give 1945 License Number- 316

NOTE: Any change made during. the year affecting: the above information, should be: immediately reported
to your State Board. Use-back. of this application for m{mmordeuﬂd explanations.

IN'CASBywhwno:pmauﬂybmlednmtmthsfomReqmtthmnitnfurmsh
mmthhmeapphnﬂan?om‘z

Dated: this. .27 %8s, day of
I CERTIFY the information comtained. in trus, Q/Qé_
Applicant’s
cc
%&/(Dq not write below this: line)
- « 7
APPROVED THIS.___| A __ DAY or.'_.%ma,-_.. 1946
STATE DRY CLEANERS BOARD _

By ) Receipt Numbee UD 74

LA T2
License Namber n\.\--‘ R Depoasit: Slip Ne. L=

»
[— 196 W
‘Form 1)
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(IN USZ 1949 ONLY) 1949

APPLICATION FOR RENEWAL OF STATE LICENSE TO. ENGAGE IN THE
BUSINESS OF CLEANING, DYEING, AND‘OR PRESSING

The uniersigned appiicant hereby nmkes application for resswal of licenze to engage in the cleaning,
cdyeing and/or pressing business pursuant to the provisions of 53 Q. . 1941 Sections 74L to 738, inclusive,
Title §9; Chap. 17, Page 197, O. . L. 1945, and the ruies-and regulations promulgated and adopted by the Stats
Dry Clesners Board, for & period beginning JANUARY 1, 1949-and ending DECEMBER 31, 1949 unleas soon-
e suspende: or revoked, and i connection: tharewith states:

L _Altes Lsandry & Ory Cleaners

(Name of Establishmant).

MIASR FEN? LEGINT, N FiLL. OUT WTH TTPOWTEN

2 au":at. Bdwy. Altuas, — Jackson ( 2 of . Y
Hoy L. Mann
S.. Owner of cleaning; dyeing and/or pressing establishment is e oG TYERQ. (Nams)-

LCJnnﬂmm:tomemmw“mmmm January 1, 1948 to
Decamber 31, 194K §

& meofs._la.m.___. (Check O Money Order O, Cask O,) nnb.lcen Stata Dry Cleaners
Board. is enciosed herewith, based an ONE DOLLAR and FIFTY CENTS ($1.50) per thousand and fract-
ional part thereof, nn- Gross: business done during 1948. Providing that no fee shall be in any sum:less than
FIFTEEN ($15.00) DUOLLARS; and provided: further that 2 pemaity of $5.00 per month, or major fractien
thereof, shail be adied if application is not: made o= or before February 1, 1949,

8. Give total number o employees at pressnt: S
7. Give 1948 License Number 69

8. If Application is for Press Shop-or Agency Ul:;mt,m name of Firm doing. wholesale cleaning? e

9. O the reverse xide: hereof find listed: the Stats: License- Number, Firoy Name, Name of Owner and Address
of every mnmcmmbdu.-mwwmmna.brmﬁm

Dated: this: lash day o —lanacy 1949:
[ CERTIFY the information contained: herein is trus; ) WoH W man)
alc : Appiictit’s Signature
S/ (Do not write below this lins).
r 4
" APPROVED THIS ...l . DAY OF =)0 143
.. STATE DRY CLEANERS BO : S
License Nomber- 252 Deposit Slip Na. -"-7‘7'
lﬁ m .. 1949. - REGE’VEH— . e emee s

AN LT ey
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- (I¥ USE 1950 - 1952) 1950

APPLICATION FOR RENEWAL OF STATE LICENSE TO ENGAGE IN THE
_ BUSINESS OF CLEANING, DYEING, AND/OR PRESSING

The undersignad: spplicant hereby makes sppiication for renewal of license to engage in' the clesning,
dyeing and/or- pressiag busimes: pursuant to the provisions of 59 O. S, 1941 Seetions 741 to 758, as amended
byCh.lu.lT'ﬂthS&Pmm Q. S. L. 1945, and the rules and regulations promulgated and adopted by the
ShuDrydmusBmd.forlmndbmnnszANUABYl.msbandendingsz].msounla:-
sconer suspended: or revoked; and in connection: therewitir atates:

L Ihe Allox. ZauRdry & Dry Clsagaca (Name of Establishment)
MEASE. FRET LEMSY. G FiLA GUT wIte
2 214 \h___g:. Briadway: Altus: Jackson. (Location of Establishment)
- &oy L. Kaan Partner
3. Owner of cleaning. dyeing. md'orpraaingahblhhmtm (Name)-
#. G, %ymaon Parta
& Glve entire amour t of GROSS clmring, dyeing, and/or- pressing business doie from Jnnuary 1. 1949 to.
Decsmber 31, 194! $. . 3‘_ .:‘2";
8. Licenss Fee-of: S_...S_...._.L_.( Money > 0, Cash ) payable tor State Dry Cleaners.

Board is: enclosed herewith, banad on- ONE.DOI.LAR.md FIFTY CENTS ($1.50)- per thousand and fract-
ional part thereof, on Grons business: done-during 1949. Providing that no fee shail be in any sum less: than-
FIFTEEN ($15.00)- DOLLARS; and. provided further that a penalty of $5.00 pemnu:, or major fraction:
Urereot, ahl.l bc-addul u'awliatlouls not. made ow ar before February L,

&leatnmlnmberofemployeaatpmt- .
7. Give: 1949 License Nmnbet__iﬁﬁ______.
& t‘-ivoammt.otmre-md'l‘hdt. (Bailee) insurance carried on customer garments and name- of compas

ny.

m—

\

% £ Application is for Press Shop ar Agency License, give n1me of Firm doing wholesale cleaning?: e

1G: On the reversa side. hereaf find: listed the State Licerse Number: Firm Name, Name of Owner and- Address:
of every Person, Firm or Corporation being served at wholesale prices by applicant.

Dated this- AQEha. day of Jeanary ey 1930,
Y ;’/’)- /
I CERTIFY the information contained. herein is: true; z [t O
E’ Appﬁm.ﬁ's Signature
LNy ’ . (Denot write below i line). . :
Y -.7,,.
APPROVED THIS DAY OP 0, &y )
.STATE DRY c:.mmmm : e .
, o " % T gl
BY. R A Receipt Number .’ <
. License Number . (’/ <+ :’;‘ Depasit. Slip No. <=
[ssued. ot 195 /2, <t
(Form. 1) E<d
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(DX USE. 1953 - 1956)- 1953

APPLICATION FOR RENEWAL OF STATE LICENSE TO ENGAGE IN THE
BUSINESS OF CLEANING, DYEING, AND/OR PRESSING

mmmmamﬂ.iﬂnt hereby makes application: for renewal of license to enguge in the clesning,

and/qr pressing buxiness pursuant ‘o:the provisions of 593 0. S. 1941 Sections 741 to 756; as amended
by Sections 1 to 7 of Chan 17, Title: 59, Page 197. O. S. L. 1945, and the rulex and regulations promulgated and
adopted by the State Dry Cleaners Board. for a. period beginning JANUARY 1, 1953 and ending DECEMBER
31, 1953, uniess spaner suspended or revoked, and in connection therewith states:-

L _—A'ins Iagndry and Ory Claapers (Name of Establishment)
SRR SR I.-"l. ol Mtk OuP WATH TYRREETER.

g _214 dest Erosdway

3

Altus Jdackaon. apzhar 6. (Location).
TRy - .4 ”' ruSRE Wi
3. Owner of Clexning, Dyeing and/or Preasing establishment is Ray "w“:: P(Name)

4 Glve-entire amount of (.R/'SS Lmuing, dyeing, and/or pressing btnim done from January 1, 1952, to
December 31, 1952 § /,a

S ——
s:r.mt'eeo:s_l.s.m_venutyuft Total 3_La) (Cheek X2, Money
. Cash _.). payable to Stute Dry Cleaners. Board: is: enclesed herewith, based or ONE DOLLAR
MFIFTYC.B'TS' (81.50) per thousand and fractional partthuen!.onﬂmbmmdonedwmg 1952
Providing thar no fee shall be inr any sum less:than FIFTEEN ($15.00) DOLLARS; and: provided further
that a pemalty of S5.N0 per moath, or major fraction thereof, shﬂhtzddddammionmmmdoouor
before February L. 1933..

6. Give total number of cmployees-ar présent‘ 3

T. Give 1952 License: Number _3848___________

& Glve amount of Fire and Thefl. (Bailes) insurance carried on customer garments and name of company:
$1400.0C" Springfis’d Fire & Marias

9. If Application is for Press Shop or Agem:\rmm give name of Firm doing: wholesale cleaning: ____

10. On the reverse side hereof ﬂndbsted the State License Number, F'm\me.\me of Owner and Address.
of every Persan, Firm or Corporation being served at wholesale: prices by applicant.

1. Are yon a veteran of World War L____, Warld War IL_ Kores. (Please check ome, if
FOu are a. veteran.).

Dated this 2985 day of _lanuary 1953

.- LCERTIFY the information: contained herein is trus; r 2T

: ) Appl 3 Signature
cy o (Do ot write below- this. line) -

APPROVED THIS _______ DAY OF 1983

jot Nmbcr -aéL
sit Slip- No. f/_? '

I--d . 195{ ,;
(Form 1)
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(IN USE. 1957 - 1959) 1957

APPLICATION: FOR RENEWAL OF STATE LICENSE TO ENGAGE IN THE
BUSINESS OF CLEANING, DYEING, AND/OR PRESSING

The: undersigned applicant hereby- makes application for renewal of license to engage in the: cleaning,
dyeing and/or pressing business pursuant to the provisions of 59 0.S. 1941 Sectianx 741 to 756G. as amended
by Seetions 1 to- T of Chap. 17. Title 59, Pagse: 197, O.S.L. 1945, and the rules-and regquiations. promulgated and.

adopted by the State Dry-Cleaners Bosrd; for a period beginning JANUARY 1. 1957, and ending DECEMBER
31, 1957, unjess mmddnmoked.aﬁmwmthmthm.

L. —_Maatec Cleasers
Plouse- Prine’ Legibin, OF FII Cus With. Typesviter

—~. (Name of Establishment)

2 _"}Maas.m___leahnmaﬂﬂ__Q&La_hgmi_IAﬁzﬂﬂﬁ__ .—(Location)

3. Owner of Cleaning; Dyving and. or Pressing Establishment is. Ash. Norris,_etal - (Name)

4. Give entire ameust of ~leuning, dyeing and/or pressing business done from Jasuary I, 1966, to- Decem
ber 31, 1956. $: '

s
5 Dcenm Fee of § +-. vV ° Penalty of $: - Total § 78.5Q0  _ (Cheek
Order =, Cash —), parable to-State: Drv: Cleanars Board is enclosed herewith, based on ONE OLLAB-
and FIFTY CENTS ($L50) per thonsand. and fractional part thereof, on Gross business done during
1956. Providing that no.fee shall he in any sz less than FIFTEEN ($15.00) DOLLARS: and provided
tarther that a pemaity of 35.00 per month, nr major fraction: thereof, shail be added if applicationr is: not
made and: proper fee p 1id.. omi or before February 1, 1987.

6.. Giver tota: number- of « mployees at present: .. 8 __
7. Give 195(- License Nuziher _ 528

8.. Give  amcunt of Fire and Theft insurance carried on customer garments and name of company :
N
\

9. If Applicition is for ‘ress: Shop or Agency License, givc mame of Firm doing wholesale cleaning: -

§ - ——

10: Om: revere tide hererf: find: listed- the- Firnr- Name. Namwe of Owner and- address: of cveer Person, Firm:
or Corpo' ation being served- at wholesale prices: by applicant.

Dated this.. 4% ___dayaf. . . __Ja.nua.rL - - . s \
I CERTIFY. the informs ‘om contained here:uzls true.. . ﬁ :.. YA‘_ ‘\4(«(_

,r- V. ts gnature-

' 7 . (Donotwrite below this line)
veere  t- T Ta =T shetr TP PN IR ~~ g
APPROVED THIS... ... ... DAY OF i . 1957 .
License Number 2 2L . Receipt Number___~
— - g Badets B o b

lsgued-.. ... [ S ~e= ke {Depegit Slip No e
(Form 2)-

I\‘
JAN 2t 957 . 3 -
Ji
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© (IN USE 1960 - 1964) 1960

APPLICATION FOR RENEWAL OF STATE LICENSE TO ENGAGE IN THE
o BUSINESS OF CLEANING, DYEING, AND/OR PRESSING

mw wmmmmuwnmhmm
mwcp—hmmmmwmdao&mm ntoTSS.umnded
h-“ﬂ;ﬁ?d%lﬂ%&h@?&%ﬁhm@?w
31, 1060, uniess sconer suspended or revoked, ond: in: connsetion therewith: states:
L

ﬂun' Qzastey

(Name of Establishment)
*PFissss Pring: Lagihly, Or MR- Ou WEE TYsewritss
2 7717 Cussan- Oxunoms Ciry Oxu. : Ja 4=1788 % (Location}
[ cuy R Commty Theas. Nea.
3. Owmer of Clssning, Dyeing and/or Pressing Estahlighment is A3 8, & Jows S, tesmis (Name):

& Give EXACT TOTAL AMOUNT of cleaning, dyeing sad/or pressing business done from Jaouary 1. 1859,

Panl.l.trcg;- Total & 2% (Check X1, Money

Providing. . ($15.00) DOLLARS; and provided further
that & otSt.OOpcnm.ormhr ' wmumuqﬁmumm.ﬂ
&Gwmlmhc&énphy&um(mm&trmmwhnﬂy) -
7. Glve total. sumber of members of family. employed: (Iocinding: salf) eeert oeee e
&. Give total wages paid in 1959; as showr on: your Social Security Record $.19,99.8 ______
% Clve 1959 License Number L S
1& Give amount of Flre and Theft insuraner carried o customer garments and name: of company:
- P / -
A s Fsews 2/,249(“7’

1L [ Application is for Press Shop.or Ageacy License, give name of Firm: doing wholesals cleaning:

12, On revarse side hereof find lxtad the Flrm: Nome; Name of Cwner and address of every Person, Firm or
Carporation: being: served. st whaolssale prices: by: appilcast

Dated this: 18 day of. e .
&mmm@mmum _Aﬁ-j _._..-../..

1 Q : (Do: ot write below. this- l!n)
"APFROVED THIS __________ DAY OF 1960
| STATE DRY CLEANERY soartt € CEFFED | |
Cicense Namber 0" JA* LS 196) Receipt Number 527 2
Lawed: /ﬁ 198JA1E Unt chn B eit SUp.No. 222 Y

{(Form.2)
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(IN USE 1968 - 1983) - '
A.PPI.ICATION FOR. RENEWAL OF STATE LICEN’SE TO ENGAGE IN THE
BUSINESS. OF CLEANING, DYEING, STORAGE AND/OR PRESSING

(Complete and return to: Slate Dry Clenners Board,
" P.O. Box 53181, Capitol Station,; Okiahems City., Okks, 73105)

The undersigned: applicant hereby makes application for renewal of license tn. engage im the cleanung, dyveing,
storage and/or pressing business pursuant to the provisions of 59 (08, 1961 Sections 711 o T3, aard-the rules
and regulations promulgated and adopted. by the State Dry Cleaners Bmard, for 4 perind lwginning JANUARY |,
1968 and: ending DECEMBER 31, 1968.. unieas sonner suspended ns revasied, anid in-coanection therewith states:

L Qulir, (. Cle d HERT.

- (Name of Ftablishment)
Primg Legidly, Or P Qur - Wih. Typeswury
2 ﬂl&&--__........._.--.a/t.l[if_'&-.-----._.f.{ _...--..-..(‘A;--E.S_." Y (Loeatian) -
3. Owner of Cleaning. Dyeing, Slornge and/nr Pressing Establishmenmt 1.\/4 a". . C—v Temfre 27 (Namey

4. Give EXACT TOTAL AMOUNT -f : leiring. dyeing, storage and/ar presaing business done from January 1.
1967, to Derember 31, 1967. &

. - .

8. Licenne Feeaf S.LGN el ___ Fenauty of 8- 86 ______ Total S.&/- 5 Z_____... (Check J, Monev
Oxd.lrg Cash g) pavable to State Dry Cleaners Board is enciosed herewith, based ont ONE DOLLAR
and ($1.50) per thourand. and fractional part thereof. on Gross business Jdone during 1967,
Providing that no fee shall.be in any sum lesa than FIFTEEN ($15.00) DOLLARS: and prmlded further
that & penaity of:$5.00 per month, or major fraction therrof, shail be added if application is not made :uul
proper- fee paid, o or betore February: 1, 1968,

4. Glve total oumber ot.‘employm at present (not including, self or members. of family) 5 - "753 o
i . VLYW

T Give total number of members: of familv employed (inchuding weift / ...

8. Give total wages paid employees- in 1967, ar showm.on your Social ~~cartv Reened S

8: Give 1967 License Number £ £ ¢/

10: Give amount of Fire and: Theft. imﬁcc“ﬁ.m‘ed on customer Zxrments and name of company:

LISCo. ¢

11. Give Workmen's Compensation [nsurance pidicy mimber and neme of cumpany
(Fur plunw naving two (2) or mure explovess)

12 If Application is for Press Skop or Agency License: give came of Firm dning wholesals cleaning:

ccte e mmecmesset— - rae a®m- - ews iww

1%, Application for:- Purbleum._&__._. Ssathetic.. ;. Agency: " harw O

14. On reverse side hereof find- listed the Firm Name., Name of Owner and address of every Person. Firm or
Caorporation being ssrved at wholesale: prices by applicast.

Datedthis . Cno...dayof At ber . ... . .19,
" [ CERTIFY the informaticn conmtained herein is true: ;/_fl'f <. .@xé- P LT
“ T : : Applicant’s Sngna.nu-e .

LN . . e

APPROVED THIS ... Daf or. RECEIVED

STATE DRY CLEANERS BOARD FEB ¥ 1963

(Do not write below this Tine)

. 1968,
Urense Number .. ...... ccccceo...icc. STATE oHY B0tems Number ... . -
BOARD

Tssued. ... ... .ceo ... .oi..ee-- . . 1968 Deposit SIip NGO coomes’on ocom e ot
{Form 2)



[ PRROFRE )

284

(1N CURRENT USE 1984 - ) : 1984

APPLICATION FOR RENEWAL OF STATE LICENSE TO ENGAGE IN THE
BUSINESS OF CLEANING, DYEING, STORAGE AND/OR PRESSING
Complete and return: to: State Dry Cleaners Board, -

' Room 307 4001 Narth Lincoln  Oklahoma. City, Okiahoma: 73105 .

The undersigned applicant hersby makes application for renewal of license to engage-in the clesning, dyeing,
storage and/or pressing business. pursuant . the provisions of 59 0.S. 1983 Sections 741 ta 756, and. the-rules and.
regulations promulgnred and adoptad by the Stats Dry Cleaners Board, for a period beginning JANUARY 1, 1984 and
udm;DECEMBEB&LlB&LmhumWormM and in conmection therewith states:

L i{Nams of Establishment)
. - [ TN T L Y Pe—— .
2 {Location)
= % Chy- ap County Phgae e
3. Owner of Cleaning, Dysing, Storage and/or Pressing Establishment is (Nameil

4. Give EXACT TOTAL AMOUNT of cleaning; dyeing, storage and/or pressing business, less wholesale work done
from Jaunuary 1, 1963t December 31, 1983. &

5. License Foe of S Penalty of S. Total & (Cheek —__, Money Order __.Cash _),
payabis to State Dry Cleaners Board is encicsad herewith, based on two dollars 1 $2.00) per thousand, and fractional _
part thereof on gross business less whalesalo wark done during 1983. No fee shall be in any sum leas than thirty-five
($35.00) dollars for 2 Press shop or Agency, twenty  S20.00) dollars for a Cain-Op and fifty 1$50.00) dollars fora Dry
Cleaning plant. If the licensa fee is not paid by March 1, w&apmltyofmty-ﬁve(ﬂs.m\dnuuswﬂlbeedded
and twenty-five (§25.00) dollars for esch month or major fraction thereof, after Mareh L, 1984.

6. Give total mmbd’mlmum(mt including self or members of family)
7. Give:total number of members of family employed tincluding seif)
8. Give total wages paid employess in: 1983, as shown:on-your Social Security Racord &

9. Give amount of Bailes Fire and Thef insurance carried on-customer garments and uamufcnmpnny-

A

10: Give Workmen's Campensation [nmurance policy mumber and name of company
11, If Application is for Press Shop or Agency Licenses; give name of Firm doing wholesale cleaning:

1Z. Application far: (Check One) Pecroleum: : Synthetic : Agency: : Coin Op. o

13. Onreverseside hereoflist the Firm Name, Name of Owner and address of every Person, Firm or Corporation being
served. at wholesale prices. by applicant.

Datadt this day of 1984
L CERTIFY the information contained hereir: is troe:. ' _
Applicant’s. Signature
- T . - (Do not write below this: line) e -
APPROVED THIS : DAY OF L Tiese, T
STATE DRY CLEANERS BOARD ' - -

Licerne Number : " Receipt Number-
. Issued 1984, Deposit Stip Ne.

(Form 2)
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INITIAL AND ANNUAL PLANT INSPECTION: FORMS.
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STATE ORY CLEANERS BOARD

0% JNE=FUATE SASTTOL SUILDING- Oate.
CRLAMOMA QITY, QKLAMOMA.
- INSPECTION FOR NEW PETROLEUM. PLANTS:

Rrm: Name. - Sirear &: No. Cty.
Qrer ra.. Copy of arder.to.
Engaged im Dry Cleaning? e v caeaeen __ Pressing? ~Dyeing?
Comstruction- of Building..
Praximily to ather propesty.
Comtnction of Dry Clomning. Resun Walls.
Aoars.. ' —Roof. Skylights..
Windows. Exity ~Fire Doars.
Vertiatton. -
DOry Beaam Location COMITUCON e e e e VONNICIOE? e oo . _Steaim JerP e .
Hectric Mators, explosion proaf? Switches.. Overcurrent Oevises.
Beilen: Location - Fuel.
Storoge Tanks.. . Q‘It-r -
Washes. TRRVIE . S - e — . . PR
Piping - S
Emergency. Drains. !
Sl
Temblers: Grounded?. .. Slom. Jote oo oo Vented outside?. Explosion: Hotchete e e e
Fans. housed-and. intertocked? - ce e e ishing. equipmesn.
Extemcterss: Grounded? Coverad?i————___Drains 1o Brakes..
Fre extnguishen? Smotherfeg. devise. _
Nearest Fire-Departmenn:
Na Smaking. Sigm2- Waste cans: fer |int;. ste.
Requirements:.... emmcecemnn———— —

STATE DRY CLEANERS BOARD

BY e e ccmeccecccccccccoccccemor cemcesecmecmma—a~ -
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STATC DRY GLEANERS BCARD lnspector
Suite 307 Date.
4001 North Lincoin:
Okhhnm Clty, Okhhm 73105

HAZARDOUS: INSPECTION

FIRM NAME. el Street. City

OWNER Copy of inspection. given fo.

ENGAGED (N: Ory Cleaming._ : Pressing.._______ Coin Op. Agency

Proximity. to. Other Property ' -

DRY CLEANING ROOM: Walls . . .o e ... Floowr. Roof. ]
Windows . . Exits.. Fre Doorse e
Fire Extinguishers __________ Na Smoking. Sigrvs. :
Wiring. Cleoniiness -

WASHERS: e oo Liquid Tight . o Grounded .. _._ Motor explosion proof-

TUMBLERS: e .. Grounded. oo .. . Vented outside . . ___ Bxplesion hatches

Extinguishing. equipment o tumbler .. ___ .. ____ Motor oplesion proof
EXTRACTORS. : Covered.. Drains. 1o Brokes.
Mator oplosion proof.

BOILER' ROOM LOCATION

- TYPE OF CLEANING FLUID. USED: Patroleur.____.__ Parchicrosthylerne_— . Fluorocarborr 113

Sutficient Exhoust Ventilatiar gway: fromr werke aree of employess o prevent
excass fumes. .

Approved Respirator “Mask’” Sanitary Condition. ovailable- -

Plant owner fumished with- a pamphiet contoining: @ copy of the lam; Rules and Regulations of this:
Department: YES. . . __ NO .

Corrections: 10 be MOd®. oo oo e e am e ---;_-_

NOTE: ANY NEW OR MODIFIED PERCHLOROETHYLENE PLANT INITIATED  AFTER: NOVEMBER 25, 1980
"WILL BE. SUBJECT TO EPA PROPOSED FEDERAL STANDARDS FOR DRY CLEANING IF OR WHEN ADQPTED.

STATE DRY CLEANERS BOARD

By
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ICD ELEMENTS OF NIOSH DEATH CATEGORIES
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urinary oreEns-

- 1CO Elaments of NI0SH Dosth Comgories.
RSN - 1948-1968, 1049, 19501987, 15881078, <
Cads Lobed: 5th Aevisiow ek Agvisles- Gh endd 70 Aovisioms §th Revisise
o™ Tubsronieie
GIf  Repicasery cabercelesis- 1 081008 001-008. 010012, 31
1] Qther. tubercsiosis: 1422 010018 g16418° 013-018
a@= Mniigeans Mespians (MN) of Byangl-Cosity. and Fharyax
[1- & of lip- 48A 1w 140 149
o8 MN.of tongue: P 45D 14t 141 141
[} W48 of other pasts of buccal 450, ASE 142-144 142-144 142-145
cavity:
o MN of pharyns 4BF 146148 143-148 148-149
[ - 108 of Digeutiow Oryans sl Poritonem
T T Tora— oA 158 156 150
o M of el L3 15 16t 151
oF Wi of ingtiny except rectam:  46C, 46E 152, 153 162,183 152,153
18 N of rectom: 480 164 154 154
1143 MMof biiary pmesges and liver-  40F 168, 158A° 158 155; 158
1203 MN of liver not specified: Na mtee Ne.rotme: 158A 197 8:
13 MM of pancress: 486 157 187 157
18- MR of paritoneurs. and um. 48H; 4GIE. 168,159 158, 158 168, 159
specified of digestive orgens i
.08 5 of Respisatery System-
18 N of lerymxe: 41A 181 161 101
18- Mt of tracties, broaches: ATB4TE 162, 163 162, 163 162, 1630
17 MR of ather parts of Ne atms: No retes 160, 164 160; 18%.1, 1639
16 MM of bremse | s .3 e e
[« 3 N of Femule Genital Organs:
155 MMN-of corvor utert: Ne retar:. Ne rates: a8 180, 34,0
e+ MM of ather parts of utsres: L 3 17, 172078 17174 107, 1820, 1828
b+ 3 UN-of owry, fsilepnn tbs, 48,493 178 178. 13 .
and bross | igewent:
& MN.af ather femsle genital: 480488 178 176- 184
orguns
ar N of Male-Gonitsl Orges:
a N of prosmate S18 177 mr 185
% MN of other maly genital- S1A, S1ICSIE 178178 178,119 1728, 1735, 188; 187
orgens:
‘o8 M ot Urisary Grgams
25 MNof kidney ' A 150 150° 1890, 189.1, 1892
23 M of bisdder snd- athee 528, 52C 181 181 188; 1839
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e
s % ot Other s Uspesified S
n N of skin- L 190, 191 180, 181 17201728,
17281729,
173.0-173.4,
1151738
/e NMNofeye Mo ratss Ne rates 182 190
- 3 12 of brain and other parts. 54. 198 - 183 191,182
of nervons syssn:
0> N of dryroid gland- Ne atm: NG rates 19¢ 193
31 N of beos. " Norstex: No retm: m~ 170
32+ Miof conasctive timwe Nerstas: Norstas- m
I M- of m-im 480, 5% 1588, 168, 164, mu: 165, 196; 198, 194, 195, 196,
siams (mminor) 168, 192, 199 197.0-197.2,
184-203, 205 1973, 188, 199
18 lu—d Lywphatis snd Hematepeistic: Tiane
k7 LM‘& Re ratss No o m 208, 2822
36 ndﬁh‘s d- Na rates. Ne mtm t 1
3 Lemicomis and sissicomin- 18 248 0 24307
37+  (Other nesplsms el lymphatic  Nomtes Nermtw. 02, 203, 205 202.0, 202.1, 252.9
wnd hematapoietic tisuse- m
1t Denign and Unspenifisd Nesplenng of the rsin-
= Samign neopiasms of the braim  SOT' = T 25,7434
i Respisms of unspetified: s1Q. a1 ™
neture of brais.
1z Dintseas Muilites.
K Dlshows mailltus: et -8 =8 =8
13 Dlsoases of the Bised end Bload-Ferming Orgens: \
ST Pwsiciozsamd hyperchromic. T3 .2 »e /0, ms.
2  Ammismof ctersdusmecs 738730 2128y 291293 - I09,280,281.1-281.4,
flst type: : | 282, 7810, 284,
s
3 Purpess end other hemer e 4 =8 28 288, 287
rhagic cosditiens: .
“ All other dissesms of bisod-- 15,78 26, 2985. 294, 2798, 297-238: 208 275, 2838, 288;
forming orgens- 238 289.0,289.8
1 Mearnl, Pyycheasaretis and Percensiity Olserders ‘\‘.
&  Alcohotism ™ 2z ) o s
48 - Other mental diserdars. 19,84 300321, 300321, 323-328 290-302, 304, 308,
krxir. 3 3080, 306.1, 3085,
308.6; 308.7, 3069,
307, 308, 310315,
3310, 759.3, 781.5
18 Olwasss of the Nervews Systom-
a7 Vescuiar leions sffecting CNS* B 30334 30334 430438
48 Muitipis scierasis- 48 U5 U0
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!
18 Glamang of the Chraxistery Systam -
[ Riwumatic fovar: 3 400402 480402 399332
50 Chromie rivessmatic basrt 30A,928.92C, 410418 410418 233, 354, 3980,
dissnse 43C, 358 396338
Sl ASHD 9%, 330 429 420 ag413
52 Chronic endscanditis not 91C, 92A,. 920, 421 4 3955, 424
pagified as rheumatic NQE.
3F  Other myscardisl degemerstion  338; S3E- [*-3 L. 2 L, 2
L 3 O ther dissams of the bemsrt 908, 91A, 918, 430434 430434 420428, 425427,
T35, 354, 95C 25
S5ek  Hypertension with heart 13I8 440443 UG43 4001, 4009, 402,
disense L4 404
581  Hypertensien without heart (-4 44447 an447 400.0, 430.2, 400.3,
disemne- 401, 403, 4401
57 Olssamng of-the arteries and 96101, 13 460468 450480 288.1-.3, 4400, 440.2-
veiny 3, 44104447,
434459, 4480,
MB2-5, 447481,
4E3-453, 7341
i 4 Cissasse of the Rmpiratery Systam.
L o Acxts spoer respirstory: . 104,108 470475 476478 450465
L 3 |nflusars k<3 480483 480483 470478 ]
§0. Pneumonis (except newborn) 107-108- 190483 490483 480-488-
81 Bronchitis. 10§ 500-502 580502 468; 490 497 I
-4 Other respiratery dissagss. - 1T, 111, 113, 510627 516822 492, 500-508,. i
14A-E, 11§ 508-519:
18 Olosmees of Oigestiow Systum-
[ -9 Olsassss of the ctomech and- "7, 1e: S44; 54V, 54T 540, 541, 543 31583, %
duodenume
[ 3 Hemis mnd intagtingt chatruction 122 288, 581, 570 S50, 568, 570 4442 550583, 568:
5 Clrehvasis of theliver 128 ) ] L4
18 Disaames of the Genitourisery Syaws:
Acute nephritis. : 130 558 9y s88
§7+&  Naghritis.with sdems, Norates Noroom 91 - 581,531
intludiog nephrasis: -
. 68%  Chromic end unspacifisd: 1318, 132 sa1588 582-594: §82-584, 533.0
nephrits sad other-
remeé sciarosts.
6F  Infectiomofhidey 133 608 600 590
i Caicuil of urinmy systam: 134 602, 60& 602, 608 582, 594
n Hyperpissia-of progtats: 37 810 81q 600:
by 4 Othar disssses of mals genital- 138 (4123114 S1VGIT s01-607
argans- .
T3¢ (issasssof thebrasst Na reees: Ne aws 620, 621 610,611
TA+¥  Disssnes of tha fomslegenink 139 620437 6224637 612616, 620824,
orgne 625.0-2,6258;
626629, 131"
5 Abartion. 140-141 650652 650852 540-645
b 3 Disesvar of the Skin-
i3 Infections of the skio: 151152 690638 590-638 079.0, 07%:1, 630-684.
588
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S
n” Gther dissems of the shie- A T00-718 T00-716 696-707, 709, 716.0,
734.0,757.0,7572.
n Olassss-of the Sase smi-Orpant-of Sisuanens:
Toed  Asthritis and spendylitis. -4 007 . 71107255 nons
% Nl reasstion snd Noratas ~ Nerms. 18,70 . TN 717, 18
[ -] Ostemmyetitis and peviestitis: 154 30 T30 T2
- 3 Usknoun Conme
g%+  Uskesws casms 182, 189, 200, 780-793, 788, 780-793, 1985, 308.2-4, 306.8, 780-
3 Ausidonss .
- 4 Traspertstion scridests- 168-173. EBO0-868 EB00-868 EBOO-848
- 8 Accidesti paisening 78,178, 178 EB70-395- ENT0-885. EBS097T
" 2 Ancideueyl fatty: 188A ES00-904 ES00-604 : EB30-887
% Other. xccidones . 174177, 180-188 ES10-938 ES10438, 350962 ER90-8239, 940-948
1858-194 960882 .
: 198C, 0"
. 3 Mudicsl complicstigss sad 1954, 1958 ED40-858 340859 E330-538, ESA7-US-
. reiswlventnre-
p. 3 Visiamse .
1] Suicitle. 163, 184 - E963, E970-978 €863, E970-97Y E950959
(- Hemicide 165-164; 188 ESG4, ENBO98S. €984, E380488 E380478:
-} Oxher Commy
» Other Cumey: Remicheal’ Residual Regicheel Reuidesl

= Majay SIOSH desth cxtagery:

T Misas MIOSH desth categury:

$ Thwfelicwing puirs of cxtagories shewid be-combised H. thees e parsen-yesrr betere 1350: 11 and 12, 19 end 20, §7 and 68, 73 snd 78,
e TS

§- S1.am 53 shonid by combined if Mnmdﬁlm if thess ere-permon-yews prier tg: 1950 the following fonr catsgories
shanid be combingg 51, S3, 55 end 56

11 intipdes T° ant umapacified priort 1950, 1° only sfer 1950.

12+, than & 88 Categary cduring fifth- revision and sixth (C0's 158A s put into NIOSH 11 in-1949:

1R, filte ICDS 47TF is emst iy NIOSH- 16 fittls 1COy S50 is put inta NIOSH 33, and sixtis ICD" 160 and . 168 sre pust lo NIOSH-33 in the:
s

., mm-mlmm we put iato NIGSH 20 Ia the 1940z

20%, inciauies carvix ad uTering cancer prior to 1950

v, it CI'y S5E amslk sixthe {C0s: 192 are put irta NIOSH 31.in the 19408

30+, fifew LCD"s S5C anet sixth ICDs 196-areput into NIOSH: 33 in the 15402

3le, fitets ICDS 450 ant 558 end sixehy (CO'Y 196 are put Irta NIOSH 33.io the 1940

T2+, fites |CD's 55€ and sixthy 1CD "t 197 sreput ints NIOSH 33 In tre 1940s

38, thaowis ne-categary during fitth revicien snd sixth 1T0 200 is put ints RIOSH 33 in 1948:

T35+, filen 1C0"s 448 and sixth 1C0°s 201 arw put in NIGSH 89 in-the 19408

I3, tapy is 28 cammgery dusingy fifth revision end sixth 1C0°s 202, 203; snd 205 are putin-NIOSH 33'in- 1949

- 51%, inghpties-other myecardisl degenarstion sfter: 1967 ; inciudes part.of rryocantisl degenerstion snd hypertensios with heart dissass prior

= 1958

S50, them it seme hypartwnsion witheut hesst dissess prior to 1343 (purt of 1314)

%+, thers is oo caregery in the fifthrewision and cixth ICD’2 531 is put into NIQSH 68 in 1949.

T3+, thesw is 0@ categery in the fify revision end sirch 1C0°2 620 sd 621 wre put into NIOSH 74 mms

Ths, comsiss bramgt dissese prior to. 1950

T8¢, imindan ramative i the- 1940z )

78+, fites remsion (CO°s 59T and sixth (CD*: mmmnmimmcsu 78 i the 1940

Bie; “Blaak™ imdicyees desths without cartificstes.
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TABLE 46

SOLVENT EXPOSURES, JOB TITLES, AND DURATIONS OF EXPOSURE

FOR MALE RENAL CELL CARCINOMA CASES,

AND HOSPITAL. CONTROLS

POPULATION CONTROLS,

Status Number Solvent Job Duration
Exposure Title (Years)
1. none laundromat 1
_ 2. petroleum - operator 8
Renal Cell unknown operator 2
Carcinoma unknown operator S
Cases unknowrn operator 7
3. none washer 2
none route 8
delivery
l. unknown presser 3
2. unknewn presser 1.5
Population 3. 7 petroleum prasser 3
Controls 4. unknown all depts 7
5. none pick-up clerk 1
6. none automatic 8
laundry
Hospital 1. none delivery 3
Controls 2. unknown presser 2




TABLE 47

as55

SOLVENT EXPOSURES, JOB TITLES, AND DURATIONS OF EXPOSURE
FOR FEMALE RENAL CELL CARCINOMA CASES, POPULATION CONTROLS,
AND HOSPITAL CONTROLS

Status

Number . Solvent Job. Duration
Exposure: Title '~ (Years).

) none presser 2

2. none pick-up clerk 1

3. unknown presser 2

4. none laundry 2
Renal Cell i operator
Carcinoma 5. PCE presser 2
Cases none presser 1.5

6. unknown presser 11.5

7. unknown unknown 2

8. petroleum presser 4

unknewn unknown 8.5

Population I. none office clerk L
Controls

I. petroleum ‘all depts 34
Hospital 2. petroleum checker 3
Controls J. petroleum all depts 7

4. unknown presser 5

none checker







