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A.

BACKGROUHD

Faci1ity and workforce o

'_'Delco £1ectronics has occupied its present Oak Creek fac111ty,

concrete block and steel single story building since it was bui1t
in 1958. Prior to 1958 the operations had been located in

- downtown Milwaukée and were known as AC Spark. The opening of the--

- Dak Creek facility coincided with work performed for the Apo?Io

Space Program and was accompanied by a precipitous increase 1n

.- employment to a peak of 8800 empToyees in 1963

Terminatlon of the Apoi]o program resulted 1n a reduction in _
employment to 800 employees in 1973-74, remaining fairly constant
until the late 70's when large portions of the facility were taken

over for production of automotxve parts.

The entire complex was 1n1t1a11y 1nvolved in the space program but

“during the initial investigation the area dedicated to Avionics

occupied only the original portion of the plant built in 1958.
Facilities in other parts of the plant formerly used for Avionics
had been removed to accomodate automotive production. The size

® and-location of. Av1onics has been relativer unchanged since 1973.

At the time of the initia] 1nvestigation approximate1y 2700

individuals were employed at the facility with about 700 employed

in Avionics. The estimated number of individuals who had ever
worked during the period 1950 1980 15 26,000::5: | = -

Product

De1co E1ectron1cs manufactures prec151on inert1a1 naV1gatnon systems -
(INS) for use by the aerospace and aviation industry. A1l parts used-

in the assembly of the INS are now purchased from outside contractors
and assembled (with minor modifications where necessary) at the Oak

Creek fac11ity. About one third of the Avionics area. is occupied by

"clean rooms" where the navigation units of the system (specifically
the gyros and accelerometers) are assemb1ed The gyros are made of
pure bery111um meta1 &Y ol M
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Clean rooms: Blowdown chamber and boot cleaners are located at the
entrance to the area. Shoe covers, coveralls, and head covers are
.donned by employees in the break area. Employees wear virgin rubber
finger cots or nylon mesh gloves with special palms when handling
parts. Laminar flow hoods have "absolute" filters, with the air taken .
in at floor level and sent out through the hood. Vapor degreasers and
- minivats (small refrigeration units which are placed on top of 1000 m1
beakers in which Freon is heated) are used for degreasing. A1l items

~ entering and exiting. clean rooms must pass through the "mud room",

. which interfaces the clean rooms with the rest of the plant. Clean -
rooms are interconnected and under positive pressure as well as being

-~ controlled for humidity and temperature. Tolerance for parts-

. assembled in this area are on the order of millionths of an inch. _ B
‘Memory area: So?dering stations have small local exhaust slot hoods
by the solder pots. Several paint booths with exhaust are used for

. quality control inspections. Severai vapor degreasers were present in
~ ‘the area. . o € B L LTl %, :

Final assembly éhd'testfng areés. Ho environmentai contro]s other
than for heating and cool1ng are requlred. E -

..'M1sce11aneous._ A machine shop adaacent to (but separate from) the

. bery11ium machining and reclamation area is used for working on
ferrite blanks (a material capable of holding a magnetic field) to

" _machine ferrites used in the navigation units. Local exhaust is
present on the larger equ1pment used in this shop.

A1l eating, drinking, and smoking 15 restricted to break areas outside
of the assemb1y areas (1nc1ud1ng clean rooms) o 0 af

IV. METHODS _
A.' prdemio!og1c Stud1es -

Proport1onate Morta11ty Ratio (PMR) and Proportionate Cancer
Mortality Ratio (PCMR) Studies: - = .

To determine whether excess cause-Specific-hbrtaTify (barticu1ar1y
brain cancer) existed, NIOSH conducted PMR and PCMR studies
utilizing causes of death taken from death certificates
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2. Case-Contro1 Study of Brain Cancer DeathS' _

To determ1ne whether specific jobs were assoc1ated w1th the _
development of brain cancer, a case control study was conducted.
Cases and controls were selected from the same study population
"used in the proportionate studies. ' The case series consisted of
11 individuals (9 males and 2 females) whose cause of death as
. indicated on the death certificate was malxgnant neop1asm of the
brain. o

'_For each case, four controIs were chosen for whom the cause of
death indicated on the death certificate was not cancer or benign
neoplasm of the brain. Potential controls were ranked according
to how closely they matched a case by age and by year first
employed at the plant. The four controls who best matched a case

- were selected. Once selected as a control, an individual was not

"eligible for further selection.. Controls must have been the same

- sex as the case and must have died subsequent to the case. A

tota1 of 44 controTs was se1ected.

.To obtain a measure of 1ength of employment and a complete account
of all jobs held by the cases and controls, the beginning and

‘ending dates of each job and the related job titles were
abstracted from work history records. A total of 125 different
job titles appeared on the work records of the cases and
controls. With the help of the company, we combined the titles

_ into 27 job categories. by grouping related Job t1t1es.

Odds ratios were calcu]ated for each Jjob category where at least
three cases worked. The Mantel-Haenszel procedure for matched

. analysis 3) was used, and ninety-five percent confidence N
intervals were calcu!ated using the test-based method to evaluate
variation in the p01nt est1mate. :

Industrial Hygiene

No industrial hygiene evaluation was undertaken, other than for the
walk-through and historical review. Conditions in the workplace had
undergone'considerabie'change over ‘the history of the process, making
any direct comparison of present conditions to those of the past
questionable. Historical data has been summarized in the Refu]ts
section and was initially presented 1n Interim Report No. 1
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V. RESULTS | | o B
A. Epidemiologic. Stud1es

1. Proportionate Morta]fty Ratio AnaTysis' S o T v .. . f

For the period 1950 -1980, a tota1 of 508 employee deaths were-
identified from the company death benefits files. Five hundred’
and four deaths occurred among white employees, of which 412 were
males and 92 were females. One hundred seventy-seven males and 13
females were classified as salaried employees at the time of death e
and 235 males and 79 females were classified as hourly employees. _ 2
. The average age at death was 58 years and 53 years for males and ’
females, respectively. The distribution of deaths by year and age
of death for the study population is illustrated in Table 1.

Four- deaths were observed among black employees, but due to the T 1
small number of deaths, they were later excluded from the e
-.analysis. No brain cancer deaths occurred among these empToyees
The analysis of the proportionate mortality ratio (PMR) study
indicated that there were elevations in two categories of
nonmalignant deaths, but they were not statistically significant.
Among males, elevations were noted for disorders of the central:
nervous system (31 observed vs. 23.04 expected). This outcome was
decreased among females (2 observed vs. 6.97 expected). Homicides
and suicides were elevated among hourly male employees (12
observed vs. 7.95 expected) and females (5 observed vs. 1.11 8,
. expected). This cause of death was decreased among salaried male
‘workers (1 observed vs. 7.38 expected). The results of the PMR
"+ analyses are presented in Tables 2 and 3. Elevations were also £
present for several types of cancer. Since these are more . 3
- appropriately analyzed by proportionate cancer mortaIity rat1o, g 07
the results are presented in the next section. - - ;o 3

2. Proport1onate Cancer Mortaltty Rat1o

A statistically sign1ficant Jincrease in death from brain cancer
was found among male hourly employees (5 observed vs. 1.94 :
expected). Nonsignificant increases in brain cancer were observed _ :
among male salaried employees (4 observed vs. 2.44 expected) and - v
~ among female employees (2 observed vs. 1.25 expected) - These. - X
resu]ts are presented in Tab1es 4 and 5. i L ' K . |
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A statistically significant increase 1n stomach cancer was

~ observed for female employees (Table 5), and nonsignificant
elevations were also noted for several other types of cancer among -

male and fema1e employees (TabTes 4 and 5)

" Case-Control Ana1y515'

- This anaIysis was conducted to determine whether particular Jjobs

or exposures were associated with the cases of brain cancer, of
which 9 were male and 2 were female. With the exception of 2
cases, all were confirmed through either autopsy or tissue
pathology (Table 6). The distribution by cell type included 6-
cases of glioblastoma multiforme (5 males, 1 female), one case

- each of neurilemmoma, astrocytoma and pinea1oma. and two of

_I_unknown cell type.

Cases and controls were comparabTe in most demographic

‘characteristics (Table 7). For both groups, the mean year of

birth was 1917, the average age at hire was 36, and the mean
Tength of emp1oyment at Delco E1ectronics was 14 years.‘-

Although the 11 cases and 44 controls worked in 27 job categories, -

there were only 3 job categories in which 3 or more cases worked:
machining operations, maintenance and general office. The odds

- ratio (OR), an estimated risk of dying from brain cancer, was

" calculated only for these three job categories, since an analysis

with less than 3 cases would be meaningless. The odds ratio was

-elevated for machinists (OR=1.4), maintenance workers (OR=3.0) and
 general office personnel (OR=3.0) (Table 8). .These increases,

however. were not statistica?]y s1gn1f1cant. _

Industr1a1 Hyg1ene Summary

. The use of solvents is 1imited and the quant1t1es required at any one
- time was small.. Hork1ng of beryllium metal was also extremely =
1imited. The process is largely that of prec151on assemb1y and .
- computerized test1ng. ; ; ; .

P LTI S A PRI A .

Tl yle S0l Tty
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find increased mortality or Torbidity'from malignancies of the brain and
central nervous system.\: In addition, based on the work history of
each case classified as a general office worker in our study, none held

jobs as either machinists or maintenance workers. Although it is

- reasonable to conclude that machinists and maintenance workers could have -

had common exposures, we identified no obvious exposure which would also

- be experienced by off1ce workers.

ATthough it m1ght appear from the results of this 1nvestigation ‘that

employment in this plant as a machinist, maintenance or general office
worker may be associated with an increased risk for brain cancer, we
cannot conclude definitely whether the results are due to a real exposure
or to chance. The PMR and PCMR analyses are limited to comparison of the
proportion of brain cancer deaths only to the total known deaths in the
study. The exclusion of the unknown deaths among the non-vested,

. terminated employees might have introduced some bias into the study, the
magnitude o; which depends upon the characteristics of those -~

excluded. (2 ‘Additionally, the samp1e size in the case control study

was very sma11

"He recommend that these results be used to generate hypotheses that couid

VII.

be tested in future epidem1o]ogic research.
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X.  DISTRIBUTION AND AVAILABILITY OF REPORT SR e 2 N 2 e

o Copies of this report are current]y ava11ab1e upon request from NIOSH
. Division of Standards Development and Technology Transfer, Pub11cations
- ~ Dissemination Section, 4676 Columbia Parkway, Cincinnati, Ohio 45226.

After 90 days, the report will be available.through the National
Technical Information Service (NTIS), 5285 Port Royal, Springfield,
Virginia 22161. Information regarding its availability through NTIS
can be obtained from NIOSH Publications Office at the CincinnatI e
address. Copies of this report have been sent to. ST '

-'1.-Conf1dent1a1 Requestors T g
2. United Auto Workers of America, Local 438
3. Delco Electronics M11waukee DperatIons :
4, United Auto Workers of America - Internationa1
5. General Motors Corporation o :
6. NIOSH, Region V- ;
: 7._OSHA Region V.

'_For the purpose of informIng affected emp1oyees, copIes of thIS report g oy
~shall be posted by the employer in a prominent p1ace accessIbTe to the .
emp]oyees for a period of 30 caTendar days 4
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Tab1e 3

- CAUSE SPECIFIC PROPORTIONATE MORTALITY RATIOS (PMR)
© AMONG WHITE FEMALE EMPLOYEES =~
(1950-1980) . -

CAUSE OF DEATH .~~~ " ofE - PMR

AN causes = ?'_ “__ _' ". o 92/92 _
A11 malignant neopTasms (MN) g E, o 37029,82 = 128, e
Stomach ~ - : » e 400,79, 0 - BOG% -
. Colon and rectum = "R g s 33,46 " oTyEr
‘Liver and biliary tract S - .7 2/0.65. " 308 P
Lung and other resp1ratory organs Vo = BI3.AR ¢ w138
Breast A o 8/7.41 . 107
Ovary and fa110p1an tubes - - - - .. 6/2.44 - 246 .
Other genita1 organs Kyl T 0 T« - 138 .
Brain - it 0 @f0:99 = w202 5 e vy
- Al 1ymphat1c and hematopoietic : SIS 7 BRI - -
Other. ma1ignant neoplasms Do e w2882 7 88
Diabetes mellitus & e o 5 . o 0. « 12,08 . 48 :
_Disorders of CNS o 216,97 29
Diseases of C1rcu1atory System ... 31/25.,53 121
‘Nonmalignant respiratory disease : s 2/2.66 - - 75 .- e
Accidents: . _ _ oo 415,61 o e e L
Homocide and suicide S ... Bf1.91 26} s
A1l other causes - . booow oo e im0 WPIGIR Cpse <B6 e

Note: *p is less than 0.05 -
s 0/E: Observed/Expected
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Tab]e 5

CAUSE-SPECIFIC PROPORTIONATE CANCER MORTALITY nnr:os (PCMR)
. AMONG WHITE FEMALE EMPLOYEES
. (1950-1980)

- CAUSE OF DEATH . o/ - PMR . -

. A11'malignant neoplasms - 37/37

"~ Stomach # .. 4/1,03 ° - 388%
Colon and rectum g P - 3/4.59 . .65
Liver and biliary tract . --2/0.88- - 227 -
Lung and respiratory organs. 5/4.11 - 122
. Breast. . ~ 8/8.97 ' - -89
- Ovary and fa110p1an tubes - 6/3.05 - . - 196 RS .
' Other genital: organs 1'._ . 4/3.84 - 1137 0o T
. -Brain - ) ' 2/1.25 ° - - 160 g~

- Lymphatic & hematopoietic Co 203,20 - .63
Other ma11gnant neop]asms ™ f.- : 1/6;38 ;ﬁ &?'fi.iéf

- Hote: *p s less “than 0 05 _
.. - - 0/E: Observed/Expected:







3 _;- Mean age at hire ';; ' 5;'_ h 536:?rs.5,.j ':[_F " _'36 yrs.-wa Rk
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R ) - Table' 7 |

" COMPARISON OF CASES AND CONTROLS . .~/ =~ " =

R *'”_CAsss . coNTROLS .
C-Meamvearofbirth ot 1017
ﬂg_ Mean year f1rst employed f;-'_ __li'lgsg O EA 1953

'f_:— ‘Mean year last emp]oyed ':*;n;:’.- 1967- o e;f- ;i .'§'1967

f- Mean age at termination : o - S0yrs. 50:Yf5- |
..3" Mean Iength of employment R n.i{ yrs. B | _i4{yrs;
' _}-— Tota1 number ;" i B o B fii e f o  _'44 o
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