et

CEWVED
SEStcsie

07 unes 08
M- 57925

June 17, 2002
RR-02-003

Attn: TSCA Section 8(e) Coordinator
Document Processing Center (TS-790)

U.S. Environmental Protection Agency
401 M Street, S.W.

Washington, DC 20460

USPS Certified Mail #7000 0600 0029 1356 0384 — Return Receipt Requested

FEH O 0602 D40b

Celanese

Richard Ramirez Celanese Americas Corp.
Head, Vice President 2300 Archdale Drive
Charlotte, NC 28210
Corporate Remediation  USA
Americas
Phone: - 704-554-2711
Fax: 704-554-2407

Richard.Ramirez@CelaneseAcetate.com

61:2lHd €-IAF 00

Subject: SEHQ-0781-0406

Dear Sir or Madam:

With this letter, CNA Holdings, Inc. (formerly known as Hoechst Celanese Corporation) is providing
additional epidemiology information for glycerol polyglycidyl ether (GPE), CAS no. 25038-04-4.

This information refers to an update of the mortality experience of a cohort of 8,878 employees who worked
between November 1, 1965 and December 31, 1988 at a synthetic fiber manufacturing facility with potential
exposure to glycerol polyglycidyl ether (T55) and followed through December 31, 1998. A copy of the

summary report is attached.

Please be advised that CNA Holdings, Inc. has not processed this chemical since December 1993.

This submission contains no confidential business information.

If any further information is required, please do not hesitate to contact me at (704) 554-2711.

Sincerely,

/
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Richard Ramirez
Head/V.P/Corporate Repgediation
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An Historical Cohort Mortality Study of
Synthetic Fiber Workers Potentially
Exposed to Glycerol Polyglycidyl Ether

Abstract

We report an update of fhe mortality experience of a
cohort of 8,878 employees who worked between November 1, 1965
and December 31, 1988 at a synthetic fiber manufacturing
facility with potential exposure to glycerol polyglycidyl
ether (T55) and followed through December 31, 1998.

The mortality experience of the race/gender groups
within the cohort is strikingly similar, with both the all

causes of death and all cancer causes of death below unity on

both national and local standards. For white males, there

were no statistically significant increases for any cause of
death with the exception of benign neoplasms.
Thirty four (34) percent of the cohort worked at the

plant for less than one year. SMRs were compiled for those
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with less than one year of employment and for those with one
year or more of employment. Exclusion of those cohort
members who worked less than one year had little impact on

the SMRs.



Glycidyl ethers are synthetic compounds that are used as a basic component of
epoxy resins in a number of industrial applications. In the late 1970s, the National Institute
for Occupational Safety and Health (NIOSH) published a criteria document on glycidyl
ethers reporting that animal research findings indicated that "some of the glycidyl ethers
may be capable of producing testicular atrophy and hemopoietic abnormalities in various

species of laboratory animals."?

To date, epidemiologic investigation of workers
potentially exposed to glycidyl ethers is lirnitved.3

The Division of Occupational Health Studies, Georgetown University Medical
Center, in collaboration with Epidemiology Associates of Princeton, undertook a follow up
study of the mortality experience of workers at a synthetic fiber manufacturing facility in
Salisbury, North Carolina. From 1969 until the early 1990s, the plant sprayed a finishing
agent containing glycerol polyglycidyl ether (T55) onto polyester fiber in the filament
spindraw section of the manufacturing process. While the primary route of exposure was
inhalation, dermal contact was also possible.
METHODS

The study cohort, initially compiled by Lanes, et al, identified 8,878 employees who
had worked at the Salisbury, NC plant between November 1, 1965 and December 31, 1988
and originally followed through December 31, 1988.° The current vital status follow up
was carried out for all persons without regard to race or gender and for all causes of death
and extends the follow up through December 31, 1998.

The following data were provided for each employee: name, Social Security

number, date of birth, gender, race (where known), dates of hire and termination, payroll



status, marital status and date of death (if known). Tracing for vital status was conducted
through company records, the Social Security Administration mortality files and the
National Death Index. Race was unknown for 1,986 persons in the total cohort (22%) of
which 1,576 were males (25%). The majority of those of known race were white (81% of
the total cohort and 83% were males) although the proportion varies by year of hire. For the
1,986 cohort members whose race was unknown, race was assigned randomly based on the
proportion of those of known race and gender by year of hire. The distribution of the cohort
by race, gender and vital status is given in Table 1.

When not available from company records, death certificates were obtained from
state vital statistics offices. Death certificates could not be located for 33 white males, 9
white females, 2 black females and 4 black males. In cause of death analyses, deaths listed
as "cause unknown" (no death certificate) are included in the number of total deaths but not
in cause specific mortality analyses. Death certificates were coded by a qualified nosologist
according to the International Classification of Diseases revision in effect at the time of
death.

Results for the cohort follow up are presented as standardized mortality ratios
(SMRs) computed using OCMAP/PC and tested for significance at the 0.05 level >
Mortality at the Salisbury plant is compared with (1) mortality (specific for race and gender)
for the entire United States (national standard) and (2) mortality (specific for race and
gender) for Rowan county North Carolina (local standard), the county in which the plant is
located.

RESULTS



White Males

There were a total of 834 deaths among white males for follow up through
December 31, 1998. SMRs based on the national standard for selected causes of death are
presented in Table 2. Results of SMRs based on the county standard are discussed but not
presented.

SMRs are below one for the all causes and all cancers on both the national and local
standards, with the all causes on the local standard significantly in deficit (observed = 834;
expected = 945.71; SMR = 88.2). The only cancer cause of death SMR that is statistically
significant is a deficit for cancer of digestive organs and peritoneum on the national
standard (observed = 35; expected = 52.63; SMR = 66.5). The lung cancer SMR on the
national standard is slightly above unity (SMR = 100.9) but falls below one on the local
standard (SMR = 91.2). Other cancer causes of death with elevated but not statistically
significant SMRs on both standards are: kidney cancer (observed = 9) with SMRs of 142.5
(national) and 130.7 (local); melanoma (observed = 10) SMR of 183.9 (national) and 165.6
(local); and central nervous system (observed = 13) with SMRs of 158.5 (national) and
134.4 (local).

The SMR for benign neoplasms (seven brain tumors and one other lymphatic and
hematopoietic tissue) is significantly elevated on both the national (observed = 8; expected
=2.65; SMR = 301.8) and local standard (observed = 8; expected = 1.91; SMR = 419.3).

Among noncancer causes there are significant deficits in the SMR on the national
standard for all external causes of death (observed = 95; expected = 129.98; SMR = 73.1)

and accidents (observed = 54; expected = 78.88; SMR = 68.5). Noncancer causes with



SMRs having significant deficits on the local standard, include non-malignant respiratory
disease (observed = 49; expected = 67.35; SMR = 72.8); all external causes of death
(observed = 95; expected = 136.78; SMR = 69.5) and accidents (observed = 54; expected =
87.98; SMR = 61.4).

The all heart disease SMR is slightly elevated on the national standard but falls
below one on the local standard. Nephritis and nephrosis deaths (observed = 7) are elevated
with a SMR of 134.1 on the national standard and 119.9 on the local standard.

White Women

Among white women, there are 209 deaths. Statistically significant deficits in the
all causes of death category are seen on both the national (observed = 209; expected =
264.46; SMR = 79.0) and on the local standard (expected = 247.7; SMR = 84.48). The all
cancers SMR, based on 77 deaths, also is in deficit on both the national and local standards
with an expected of 93.74 and SMR of 82.1 (national) and an expected of 80.17 and SMR
of 96.1 (local). There are no individual cancers with statistically significant increases on
either the national or local standards.

All 23 cancers of the respiratory system are lung cancers. While not statistically
significant, the lung cancer SMR on the local standard is higher than the lung cancer SMR
on the national standard (expected = 16.45; SMR =139.8 local vs. expected = 21.68; SMR =
106.1 national). The breast cancer SMR (15 observed) is below unity on both the national
and local standards.

For the non-cancer causes of death among white women, the all heart disease SMR

is significantly low on both the national (observed = 49; expected = 68.5; SMR = 71.5) and



local (observed = 49; expected = 68.1; SMR = 72.0). The SMR for all other causes of death
is also significantly in deficit on the national standard (observed = 20; expected = 31.33;
SMR = 63.8).

Black Men

No statistically significant excesses were observed among black males based on
either the national or the local standards. The SMR for all causes (observed = 144) on both
standards is significantly in deficit (national, expected = 217.49, SMR = 66.2; local
expected = 255.99; SMR = 56.3). The all cancers SMR is also in deficit on both the
national standard (SMR = 56.5) and the local standard (SMR = 53.7) based on 25 deaths.
Lung cancer accounted for 10 deaths, but the SMR is below unity on both standards. While
not significant, the prostate cancer SMR (observed = 7) is elevated on both standards
(national, SMR = 230.8; local, SMR = 107.8).

The SMR for all heart disease, as well as several subsets of heart disease, is
significantly in deficit on the local standard. Other noncancer SMRs significantly in deficit
based on the local standard are cerebrovascular disease (observed = 9), nonmalignant
respiratory disease (observed = 5) and all external causes of death (32). SMRs for
homicides and other external causes of death are below unity on both standards, with the
SMR statistically significant on the national standard.

Black Women

There were 23 deaths observed among black women. SMRs for all causes of death

on both the national and local standards are significantly below one (national, SMR = 44.3;

local, SMR = 38.2). Nine (9) cancer deaths were observed with both national and local



SMRs in deficit. There were 4 breast cancer deaths with a non-significant, slightly elevated
SMR on both standards (national, expected = 3.22, SMR = 124.1; local, expected = 3.72,
SMR = 107.5).

Discussion

The update of the mortality experience of the white male component of the
Salisbury cohort indicates no statistically significant increases for any cause of death with
the exception of benign neoplasms. Standardized mortality ratios for all causes and all
cancers are in deficit. Seven of the eight deaths in the benign neoplasms category occurred
during the period covered by the first Salisbury cohort mortality report, prepared by Lanes
et al. (1994). It appears that Lanes et al. included these deaths within the broader category of
benign and unspecified neoplasms. Lanes et al. conducted a nested case-control study of
malignant brain tumors and brain tumors not otherwise specified (the benign and
unspecified neoplasms that were brain tumors) and on the basis of the case-control analysis
concluded that both groups were inversely associated with any exposure to T-55.

The cohort as defined includes anyone who had worked at the plant at any time
between November 1, 1965 and December 31, 1988. Of the 5,204 white males in the
cohort, 1759 (34%) worked at the plant for less than one year and contributed 30% of the
deaths in the current analysis (Table 3). To assess the impact, if any, of the less than one
year employees on the current analysis, SMRs were run on the national standard for those
with less than one year of employment and for those with one year or more of employment.

For those with less than one year of employment, the SMR for all causes of death is

103.6 (observed = 251; expected = 242.34). For those who worked one year or more, the




all causes of death SMR is 91.4 and is statistically significant (observed = 583; expected =
638.2). The all cancers SMR 1is below unity for both groups. While several cancer SMRs
are above unity in either group, the only statistically significant cancer SMR is for
malignant melanoma in the less than one year of employment group (observed = 6;
expected = 1.63; SMR = 369.0). Benign neoplasms remain statistically significant in the
one year or more of employment group with 7 of the eight deaths (SMR = 365.5). Of the
seven, five had 2.6 years or less employment and 2 were employed nine years or more.

It does not appear that the exclusion of those cohort members who worked less than
one year would have a pivotal impaét on the SMRs at this point in time. Future follow up
of this cohort should continue to assess the potential impact of this subset of employees
especially if surrogate measures for exposure such as time since first employment are
utilized.

Occupational epidemiologic investigations involving women and minorities
continue to be uncommon.*™® The mortality experience of the race/gender groups within
the Salisbury cohort is strikingly similar, with both the all causes of death and all cancer
causes of death below unity on both the national and local standards. The race/gender
groups in this cohort share other similar characteristics. The average age at hire is similar
for white males (29.5), black males (27.7) and black females (27.8). White females had an
average hire age of 32.9, slightly older than the other three groups.

The average length of employment for all men in the cohort was almost identical
8.13 years for white males vs. 8.03 years for black males. For all women, the numbers were

7.51 years for white women and 7.57 years for black women. When members of the study




cohort who worked less than one year were excluded, the average length of employment is
12.11 years for white males vs. 12.16 years for black males; 10.38 years for white females
and 10.98 years for black females. The maximum length of employment (for those
employed for a minimum of one year) also varies little among the race/gender groups--33.1
for white males, 32.8 for black males, 32.9 for white females and 31.6 for black females.

A majority of the cohort held hourly jobs (84%). Of this cohort majority, black men
held the highest percentage (93%), followed by black females (88%); white males were
third with 84% and white women with 80%.

Because race/gender differences have not been adequately studied in occupational
epidemiology, knowledge gaps exist involving any possible effects of potential workplace
exposures on health outcomes of women and minorities. It is incumbent upon researchers
to address this situation.

Summary

This follow up of employees from a synthetic fibers plant showed no unusual
patterns of mortality. The increase in the number of deaths since the initial analysis allowed
us to refine this follow up analysis by race and gender, rather than analyzing all cohort
members combined as was done in the Lane's study. Therefore, comparisons of the
analyses are inappropriate. In interpreting the results of this study, it should be kept in mind
that the cohort is still relatively young (16% of white males have died). A major limitation
of this study is the lack of work history data to allow classification of employees to the plant
operation with the exposure of interest. No formal work history records were available for

either the initial follow up or the current follow up. Information from the personnel file
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indicating department allowed some limited assumptions to be made concerning work area
for the nested case control study in the initial follow up. Because of circumstances
pertaining to the sale of this facility in the interim, these data were not available for use in
the current follow up. Future follow up, however, should take pains to remedy this
deficiency.
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TARLE 1: Distribution of the Salisbury Cohort by Vital Status as of December
31, 1998.

Vital Status

Total Cohort ’ Alive Dead
Race/Gender n g n g n %
Total: 8,878 100 7,668 86 1,210 14
White 7,290 100 6,247 86 1,043 14
Male 5,204 100 4,370 84 834 16
Female 2,086 100 1,877 90 209 10
Rlack 1,588 100 1,421 89 167 11
Male 1,006 100 862 86 144 14
Female 582 100 559 96 23 4

14




0°671 I7AN4°) 8°16
9°60T 1°8% £ VL
£°68 7NN *+ §°89
£°68 1°69 s+ T°EL
€°9LC 6°€9 T°%€T
v LOT £°0V 6°L9
8°02T. 9°L9 V16
6°C11 1°68 G'00T
v°8¢T 6°'69 V68
V02T 9°¢€¢ £°L9
L ¥6S €°0€T *» 8'T0€
S'6VT 172 2°) V' E6
9°GET 6°'VS L°88
0°TLC v'v8 G891
1°8¢€¢€ 2°88 6°€81
§'92¢ 1°vC ¥°88
9°'0LZ 2°G99 I*BRA7AY
1°6€L Z°2s 6°¢4¢
1°891 L 6V 2796
£°92T £°08 6 00T
g 1ct 6°'LL 8°L6
S'¢C6 £°97 *x §°99
8°LOT 0°c8 Z°V6
v'10T V88 L'V6
xoddn IDMOTT NS
ID %56

vYLT
L9°EE
88°'8L
86°6¢1
cc's
05°92
T19°€9S
69°¢c8c
14 R4
GE"9T
g9°'¢
T¢ 81
L9 EC
0c'8
vv's
(4%
T€°9
6T°T
IR ARAY
vc°18
68°78
£9°¢9
L6°vec
757088

dxXd

9T
214
va
g6

81
67V
1414
62
1T

LT
I¢
€T
01

sS40

ST

sosne) TeUuIS3IXH IDYUIQO 3 SOPTOTWOH
SepToINng
S3USPTOOY
yjesq FO sosne) TeuIsyixy TV
sTtsoaydeN ® sTlTIydeN
IDATT FO STSOYIIT)H
() sseestqg Azojeatdssy jueubTTew-uoN
oseasTQ 3aESH TIV
95ESST( IBTNOSBACIGSISD)
SNATTI®SK se3eqetq
suwseTdosN ubtueg
suseTdosN 3ueubTITEW ISY30 TIV
ensst], oT3oTodojewsy ‘oTjeydulT ITY JFO

welSAS SNoAIBN TRIJUDD JO

To0UuR)
Isoue)

uTYS JO EWOURTSW JURUBTTER

suebxp Axzeutin asylQ pue Ispperd IO

KoupTy FO

suebI0 TEITUSH STEW ISYJO PUR SOISDL, JO

(ATuc seTeR) 23e3801g IO

Is0ue)

Ieoue)

Io0ue)
TeduR)

bunt ‘eeyoeiy ‘snyouoag JO ILoUR)

woasis Axojextdssy jo
mauolTI®g 3 suebiQ satisabtg Jo

I90URD
Isouen

susetdosN JueubITEN TIV

yzeeq Jo

sesne) IV

(yaeeg o SuWT] e UOTSTASY Uo posed) HIVAd 40 FSAVD

soTEN ®3TyM ‘y3esq Fo osne) Xq (ID) STBAISIUI SOUSPTIUOD 356 PUR (WKS) oT3Iey A3TTE3IION pezIpiepuer

(axd) po3oadxy ‘ (SHO) poaz=sdo

ijuerd eutrode) YiIoN ‘Axngstres syl yo Apnis AITTRIION IIOYOD :z WIAY




o

L 0ELSET

:saxeek uosaeg ‘v0Z’'S

IYSTI 3 Toquny

9T

ToAST %G 3'® JUEDTITUDTS «»
‘USW 93 TYM I03F AJTTR]IOW g N UO POSR SISqUNU po3oedxy «x




ABLE 3: Distribution of White Males in the Salisbury by Length of Employment and Vital Status

ength of
mployment Total Alive Dead
# 3 # % # 3
< 1 year 1759 100 1508 70 251 30
1 year or more 3445 100 2862 30 583 70
TOTAL 5204 100 4370 100 834 100
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