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• .3-13265

CHAMBERS WORKS
pLUOROSULFACTANT STUDY

(Ref . Letter from RDR to PGG . 1/23/79 )

In response to our request to the plant for additional
information to analyse the data statistically, we received a tab-
ulation of the Dispensary Visits and Disability Wage incidents in
the exposed and control groups (Attachment V) . These data were

broken down by body systems . We were also informed of the number
of employees in each group who had abnormal liver function tests .

We performed a'chi-square' test to teat the significance
of differences between the exposed and control groups . The at-

tached table shows only those differences that were found to be
statistically significant

. In the category, 'Allergic, Endocrine, and Metabolic '

disorders, a significantly higher incidence was found in the
exposed group for both Dispensary Visits and Disability P :aqs
incidents . This was attributed in the report to a higher number
of diabetics in the exposed group .

The exposed qzoup also showed cignificantly higher numbers
for 'mental and psychoneurotic' disorders and for disorders of
'skin and cellular tissues . '

The control group, on the other hand, had considerably .
more Disability Wage incidants for circulatory diseases, 2S coa-
pared to 5 . This difference is highly significant (P< 0 .001) .

Explanations for those differences cannot be found fro
m the available datit. It would be helpful to find out what specific

diagnosis within these general categories accounted for the $
differences between the two groups. - 00
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Although the hnmber of employees with abaoraal liver
function tests was notably higher in the exposed group (6 con-
pared to.l), the difference is not statistically significant
(P < 0 .©5 ) . Nevertheless, the data do suggest that the~exposed
group war be at .an excess risk of developing liver disease, so
continued survelllance would be advisable .

i' • .`?i~
.~ ' • 'FMICAL DIVISION

.G..+~91

Sidney Pell
Manager
Epidemiology section

sP :usd
Attach .
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ORGANIC FLUORINE IN BLOOD

GROUP (SAMPLE SIZE) • PPM ORGANIC FLUORINE'

1 DATA

GENERAL POPULATION C106) 0 .)= TO 0. 13
E O .O2.i oc

PLAKT OFFICE WORKER 0.01 TO 0 . 06

PLANT WORKER - GENERAL 0o13 TO 1 .18

• ~PLANT WORKER - LONG

' SERVICE IN F/C AREA

NEWER PLANT . 0.9 TO 9•

1 OLDER PLANT5.9 TO 71

Du PoNT DATA •

WILMINGTON CONTROL GROUP (25) (23 OF 23) .0 0 .35

[ 0 . 09AO

CHAMBERS WORKS GROUP (55) (54 OF 55) . 0 - 0 .37
[ 0 .151

CONCLUSIONS

d CHAMBERS WORKS EMPLOYEEd DO NOT HAVE ELEVATED LEVELS OF ORGANIC

FLUORINE IN THEIR BLOOD AS WAS REPORTED FOR 3M MORKERS .

0 THE MEAN VALUE FOR CHAMBERS WORKS EMPLOYEES WAS SLIGHTLY HIGHER

THAN THE W ILMINGTON CONTROL GROUP 10.15 VERSUS 0 I 09q], BUT ALL

VALUES ARE CONSIDERED TO BE Ar NORMAL! (<l PPM) EXCEPT OUE VALUE

IN THE WILMINGTON CONTROL GROUP (10 . 6 PPM) .

• ~
BY DIFFERENCE BETWEEN EXCEPT 2 VALUES 10 .6; $

~- TOTAL AND INORGANIC FLUORINE 0.78 o

[MEDIAN VALUES] EXCEPT 1 VALUE 0 ,19 PPM

P000010175 GR
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TASU 1

COXCMRATION Of PE RTLUOROOCTA .VOATE IX ALOW -(a--I

Sa~ols CC Aaalysis

pRAL We . Date Sassled Oat~ 1rs!d c u t b:

81-2688 6116/81 6/26/81 0.007

81-2689 6/16/31 6/26/81 0.011

81-2690 . 6/17/81 6 126/81 5 .4 .

81-2779- 6/25181 + 6/26/81 0.096
-~ .

(a) Analysis as described in Lab 1lecbod L4-567 ('bstarsinatioa of parfl.uatooctanole
Acid In Slood, Gaa Chromatographic Mstbod", S. Stafford* 4/3/81) , using the
packed column CC analysis with porfluom-n-octafto" acid as calibration standard .

(b) Although the analysis is specifically for perfluorooctasoaca (acid or salts),
concentrations are gives in ppe fluorine for comparls" with the results of
total organic fluorine analyses . (ppa t w 0 .688 x ppa pesflnorooccanoic acid)
Estimated uncertainty in + 102 relative standard deviation. The lower halt
for quantitatioa is 0 .007 Uet'/s . The detection limit is ti 0.006 _s!/e . but
concentrations in that rants cannot be vell quantitated and are reported as
4 0.007. None detected (s .d.) is reported for sas4lss with ( C8 ) c 0 .004 ppe.
which cannot be distiaguisbad from reagent background .

00
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TABLE l

CONC'FaR9dlI011 or Pz&nwzO-=ANOATx 10 BLOOD (&I

Saaala
~Ada sis

P111L . Data fasola
Date Asal~sed ! b:

81-3076 7/14/81 7/28/81 6
7/29/81 0.014

81-3077 7/14/91 7/28/81 0 .23 -~

81-307e 7/15/81 7/28/81
0.11

81-3185 7/22/81 7/20/81 0.015

81-3186 7/22/81 ~ ,• 7/29 181 0.033

81-3187 7/22/8I ~ J- •' 7/2!/81
2.4 .

81-3188 7/22/ 81 7/29/81 0
.010

81-3189 7/22/81 7/2
8/81 0.12

81-3190 7/22/81 • 7/21 & 7/29/41 0.013

81-3191 7/22/81 7/29/31 0
.062

81-3192 7/22/81 7/29/8 1 -C 0 .007

81-3193 7/23/81 7/29/81 0.016

81-3194 7/13/81 7/29/81
0.14 -

i 81-3195 7/23/ 93 7/29/81 0.007

81-3196 7/23/8 1 7/29/81 0.15 ~--

81-3197 7/23/8' 7/30/81 0
.031

81-3198 7/24/8 7/30/81 0
.08

81-3199 7/24/8 7/30/81 0.027

total organic fluorine analyses. (pps !- 0.688 s Pps petilnacooetasoie acid) ZZZQ555

81-2779 6/23/8 7/28/61 0.10(c)

(a) Analysis as described in Lab l[ethoa 13••-567 ("Detersiaatioa of Pertluarooctaaoic

Acid in Blood, Gas Chromatographic Msthod' . I. Stafford, 4 /3/81), using the

packed column CC Analysis with psrfluoro-n-octaaoic acid as calibration standard .

(b) Although the analysis to spacitically for tartluorooe usoata (acid or salts)* Q

concentrations are given In !pa fLnoriae for comparison with the results of 7t

Estimated aaeartaiat! In + 10Z relative standard dwiatioa. The Lower 1 1ait

for qnaatitatiou is 0 .007 y8!/=. The detection limit is % 0.006 -jf!/f, bu

t concentrationsis that raa8a cannot be wall quantitated ao ! are reported an

1- 0.007 . Now detected (n.d .) is reported for aamplas with C l(a< 0.004 ypm,
w1dch cannot be distinguished from reagent background .

(c) Previously analyzed sasple, rraaal7sad for comparison with repaat s+rpla 81-1189 ;

result of the initial analysis on 81-2779 was 0.096, reported 7/13/81 .
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ANALYTICAL RESULTS AS MICAi0GR1RS' FLOORINE/GR7~'t BLOOD

Group A Group B Group C Group 04 Group E Group Z

0.032 0.059 0.013 ~0 .013j 0.020 l~.D **

.015 .016 .0153 U .D.**

.033 .007 <.OOT**

.014 . i . •a00711 4_- 00?**

.062 O3Ae h0 1

. .077 .Ogs~ • - -

: .140
• : • .

.02S - ~ • .120~ - .

. .066
<-
. _ •'. ; .. • : =

- "
. _ . ';_ • , .150

• . . . - . '
~ • • 110 ~

'
. . . •. - -- . a ~;.~ - '- . .1.r-• • • • . ' - . . • .

_ -i :• . • . r . - . . - . .•'_ . . . ,_ _ . . . •~_ . • . ` ,`~

.039 . . _
. r . .~-.- .

027 • . . . _ ~ . . - .•.. •• .~ .• . . . .. - a. . .~ - - _ .

. . . . . . ~ . - . .

• 230 - • - '
~, ~ .t . ~ - . .. ' . _ . . . . . .

. . . . . .
. .

•1S0 •
._ .

• Ra~gs 0.014- .2S - 0-.016 b .007- .12 0-.d20 .' • =

moan 0.0805 0.0590 0 .0097. 0.0356 0.008 8 • 0

sasplss '•13 1 • 3
.. ~ • _ _ i _ _. . . i t ~<-~ . . . . - 4 . - .

~s• = 1 -% Employees ` 15 2 3 ~t. 4, _ -
-` Overall : Ranqs 0- .25 Mean 0 .049 Saaplts 33 Eaployser 29

_ : - : • - • . .'• -=L: - _ • -

- • _ 1, . . - - . - • - .,~,~- . . .• - i . . .' • • . s : . . . .
' . - . ._ • .. . . ~ . . ' - . - .

Pre~work and post-work : spscissns were, taksn from 4 e=Ploysas
: =~: ~ ',ia Gronp ( P r o . ) . ) Tias,.lapss between samples was 2-5 weeks .

_ . - .~ • (Post)-

Nano detected. . zero concentration used in comp•iting means .
;,.. . .- .4 . -. - : . . . . _

• :*«' T . lover limit for quantitation is .Q .007"faad%1a+rar
are reported simply as <0 .007 ; however ; the 0 .007 value was

used in Calculating meaAS:'' ~.- - n-' _ "i" f -L _ ~ . _-~: -- .~. .~- - - , `
. . •, . ~

~ --_ .. . - . . ' , • - • ' '- .- . - • - . . .
. • . •. ~S

~ ~ • : . . _ , . : w

~ _ . ._ . . .
;~- . : ,• _ - • _ - : _

• - ' • _, . . • - • - ~ 1 ~ ' - . - .
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• 7-0 v,s,r Se.EX. o1J DAPrr :

:- --- --- ~ ., - - ' _
;

nn/ -= - - -- ~~~~ -
~- v -14Ae A~

AAI

i i. . _ . ~__ . _. .

-- t -~4--P-A''--- -- --- - .----- -- -= Z -~-- ~
- - - --- --1! ! -._ f.~ ._

~_ • :. . ,=~_ ' ~. _ - ~ ~ i _t' -----,: ~ +.-
+~. . . . • . .__._-__~_. . . ». .-_._~J__ _ t~ . ._-. _- . ._.w-a-- _ . .~._- ~ ` - . . . _

• • _ ~ - 31• r •
_• . . .. - . . . . ._ .~ .. _~- . ~ . `S,_ . - _ . . 1.~ t_ . ._- .-_ ..-~. ~ -_ .

' • ' •_-• -•--_. . .- . ._-_- ..-.~_-~ ~-•~ . ._ _ . . .-_,.~ . . _ _- , . r . . . .

_ . ._ . . . . .. . ._- . . _ . .~__ . .i .- ~ . ._~_ . .~ . . .. ~--.~.T. . - . . .

. .._ r ; i . . - ~. • . • .

. ' - . . - - . -. . . . r . ~ .1~ . - • _ - -.. _ _ - • - - - L)

~_Y ~ i + I ~:• ~

C4 a tor j'/n__ . 5'233' 1
Evr EG ?L,320 O .
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FLUOR114TEI DAN ~` TIME t!R»lf Vo
UIATR T06TH SAW- FINAL

1YA t E~ 1tlt1M 8ER SJPPL f62K _ LINE SAMPLE
1119 AM ~~/~a PM

yes pm

yts . yss . . l'I o . Rth "liz P~! -

Yes ytr PM---
_ n e . . sa~ wa1

~.~_ .bea.. ~waY- - { ey►. . werk s; fc . Po7flA`! . afasove

- j urine was ✓o
#-
Je d . O f fer we,lsr . l.ad,

he's,., sAj,,tf*.d .4* .wot6 ;fs poitf.tinl t„~cpas.,rc 4,r Q. If.,n,.f, . .... . . .

/ - ---- --= -

- _.._-~ -. _ . .
NRS, ON JOa M~w4RhMS F per LlTS~C._ .. -_,_ .

AETWECM SAA fLGSr ._ - ` E_.- Af~- !IClC-(1P

----

~

._ .~ .23 . . - _3..4 6.6. . _2J - - -
---!$ _ - ~•~-- 4~~----- - °

N1oSti_ RECoMmeNDA7~ om (cvrilen ._._lbw.n~~~lJ,
po :tw.r s p«~.~,.., sA. // ►,.f e,,cc&- . d_ _70 a...d s 1+.► /! . r, .f
~~ccl .d f!► s P~t-wa,~ s~er,n,~. . .~7 . a P~u~c-~1o
A ,fiA..+f !-~ pri h1w . •~ . .u~ n~ _
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