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: CHAMBERS WORKS
- PLUOROSULPACTANT STUDY
(Ref. Letter from RDR to PGG, 1/23/79)

In response to our request to the plant for additionai
information to analyze the data statistically, we received a tab-
ulation of the Dispensary Visits and Disability Wage incidents ina
the exposed and control groups (Attachment V). These data vere
broken down by body systems. We were also informed of the number
of employees in each group who had abnormal liver function tasts.

We performed a "chi-square” test to test the significance
of differences betwsen tha 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 Mstabolic*
disorders, a significantly higher incidence was found in the
cxposed group for both Dispensary Visits and Disability Fage
incidents. This was attributed in the report to a higher number
of diabetics in the exposed group. )

.. -_The exposed group also showed cignifiéantly higher numblers
for "mental and psy neurotic® disorders and for disorders of
"skin and cellular tissues.® .

The control groﬁp, on the other hand, had considerably.
more Disability Wage incidants for circulatory diseasss, 25 com-
pared to S. This differcnce is highly significant (P< 0.001).

Explanations for these Aiffercnces cannot be found from Q
i the avajilable data. It would be helpful to find out what specific 5
; diagnosis within these genaral categories accounted for the §
differconces betwean the two groups. ) 3
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Although the humber of employees with abnormal liver
function tests was notably higher in the exposed group (6 com-
pared to 1), the difference is not statistically significant
(P<0.05). Nevertheless, the data 4o suggest that the exposed
group oy be at.an excess risk of developing liver digease, so
continued surveillance would be advisable.
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: Sidney Pell

Manager
Epidemiology Section
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ORGANIC FLUORINE [N BLOOD

Grour (SAMPLE S1ZE) . pPM_ORGANIC FLUORINE®
3M Data .
GENERAL POPULATION (106) 0,002 1o 0.13
' : . £0.03°*
" PLAXT OFFICE WORKER 0.01 7o 0.06
PLANT HORKER ‘— GENERAL , . 013 70 1.18
_ PLANT WORKER = LONG6  * ° "
~ SERVICE IN F/C AREA
. NEWER PLANT ) 0.9 vo 9,1 --
' OLDER PLANT 397171

L3

: Du Pont DATA

WILMINGTON CONTROL GROuP (25) (230F25) 0-0,38 °
. (0.094
CuaMBers Works Group (55) (8 or 55) . 0 - 0.37 ****
' _ £0.15]
_ ConcLusTons -

@ CHAMBERS WORKS EMPLOYEES DO NOT HAVE ELEVATED LEVELS OF ORGANIC
FLUORINE IN THEIR BLOOD AS WAS REPORTED FOR 3M WORKERS.
O THE MEAN VALUE FOR CHAMBERS WORKS EMPLOYEES WAS SLIGHTLY HIGHER
THAN THE WILMINGTON CONTROL eRoup [0.15 vErsus 0,094, BUT ALL
' VALUES ARE CONSIDERED TO BE “NORMAL” (<1 pPM) EXCEPT ONE VALUE
IN THE WiLMINGTON coNTRoL Grour (10.6 pPm).

BY DIFFERENCE BETWEEN *e* excerT 2 vaLues 10.6;

[ ]
- TOTAL AND INORGANIC FLUORINE 0.78 _
** [Mepian vaLues] eese eycert 1 vave 0,89 pem
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TASLE I 7/ 1;4 K

COXCENTRATION OF PERFLUOROOCTANOATE 1M BLOOD (a)

Sasple GC Anslysis .
PRAL Wo. Date Sampled Bate Analyzed [Ca], ug ?/g b:
81-2688 6/16/81 s/as/81 0.007
81-26389 6/16/31 o 6/26/81 0.011
81-2690 . 6/11/81 a €/26/81 n.d.
81-2779. 6/23/81 : _ v 6/26/81 0.096

(2) Analysis ss descrided in Lab Mechod ES-567 ("Detarmination of Perflusrvcctancic
Acid {n B3lood, Gas Chromatographic Method”, S. Btafford, 4/3/81), using the
f packed column GC anslysis wvith perfluoro-n-octancic acid as cslibration standard.

(b) Although the analysis is specifically for perfluorcoctancats (scid or salts),
concentrations are given im ppm fluorine for cosparisca with the rasults of
total organic fluorine analyses. (ppa ¥ = 0.688 x pps pexflucrooctanoic acid)
Estimated uncertainty is # 10X relative standard deviation. Ths lower liamit
for quantitation {s 0.007 ugl/g. The datection limit 1s ~ 0.004 _gF/g, but
co:c;:;uuonl i{n that range cancot be well guantitated and are reported as
< 0. + None detacted (n.d.) is reported for las vith < Q. .
which cannot be di{stinguished from reagent hcmd. [C') i 004 ppe
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St 3¢
TANLE T
ww
Sample_ GC Analysis :
PRAL Ng. Dats Bawple Date Analyzed [Ca), ug ¥/g b:
81-3076 7/14/81 7/28/8% &
. 7/29/81 0.014
81-3077 7/14/81 7/28/81 0.2 —
81-3078  7/15/81 _ 7/28/81 0.11 —
e1-3185 7/22/81 | L - 1181 0.015
81-3186  7/22/81 e e 2num 0.033
81-3187 .. 7/22/81 Y 120081 a.d.
s1-3128 7/22/81 . 7/29/81 0.010
81-3189 7/22/81 7/28/81 0.12 —
81-31%0 7/22/81 . 7/28 & 7/29/81  0.013
81-3191 7/22/81 7/29/81 0.062
81-3192 7/22/81 : 7/29/81 < 0.007
81-3193 1/23/81 7/29/81 0.016
: $3-3194 7/733/81 7/29/81 .14 —
g 81-3195 7/23/83 . 7/29/81 0.007
81-3196 1/23/8! 7/29/81 0.15 —
81-3197 | /8 7/30/81 o.oaI
! 81-3198 7/24/8 7/30/81 0.08
4 81-3199 7/24/8 7/30/81 0.027
81-2779 6/23/8 7/28/81 0.109)__

(a) Analysis ss described in Lsb Method ES-567 ("Determinatiom of Perfluorooctancic
Acid 1in Blood, Gas Chromatographic Method™, 8. Stafford, 4/3/81), using the
packed column GC Anslysis with perflucro-n-octanoic acid as calibration standard.

(b) Alchough the analysis 1is specifically fox perfluorooctancets (scid or salts),
concencrations are given in ppm fluorine for compsrison with ths results of
total orgasic fluerine anslyses. (ppm ¥ = 0.888 x ppm pexfluorcoctancic scid)
Estimated uncertainty is + 10X relative standsrd deviatiocs. The lower limit
for quantitation is 0.007 ugl/g. The detection limit is ~ 0.004 ugll/g, bt
concentrations in that rangs cannot be wall quantitatsd ant sre reported as
< 0.007. None datected (n.d.) is reportad for ssmples wvith {C3) < 0.004 ppm,
which cennot be distinguished from resgent background.

I8£000%0

(c) Praviously anslyzed sample, re-saslysed for compsrisca with repest sample 81-3189;
{ result of cthe {nitiasl analysis on 81-2779 wvas 0.096, reported 7/13/81.

GX000382
P0O00010177



- 3an. 26 88 02:03p

DuPont-Chamnbers Works

p-6

609-540-4554 P-7

Vit
sl 81

ANALYTICAL RESULTS AS MICROGRANS FLUORINE/GRAM BLOOD

. Group A Group B

0.032 0. 059
.0135
.033

.0is

Group C Group D* Grouao E Group ?
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0.020
<. .00
<L.00Pe

0.013 N.D.**

(0.013)"
.016 3 .OISi
-007
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Mean o 0805 0.0590  0.0097. 0.0356 0.0088- o
Samples -© 1S5 1 i3, s L8
Enploycu i .15 ' Sl 3 ';ﬁf 4 - - i =S -'-f'-‘ 1o

“ Overalls:’ i;ng: 0-.25 is H.nn 0.049 049 Bllplcl 33 :-p1oy.cc 29
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- .,..,.: 4'1 g h cmnp D (Pre ). Time, Llpl. bctvocn sanpl.s vas 2-5 ucoks
R RS (Post) - Lt
** None dotoct.d zuo concantratian md in comp‘-lf-ing means.
o sws’ The lovor 1imit for ‘quantitation is.6. 097 'and Lénar ~alues .
ly-. , are reported simply as <0.007; howevar, ths o 007 value was
} \ftixl' us.d in calculutxng nnnns. e . .a . T ;
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' FLUORIDATED DATE leﬂlE URINE Vo
. WATER TooTH BAsE- FiNAL
NAME £ NUMBER  SufPLY _PASTE. _LINE _ _SAmPLE
L Yy e g am Mo pm

yes we g am "o pm
yes yes “Jo Am My pm

o o . Yes . yes . "/'0. Am Yy éﬁ.._
. yd yes - “bo_ Pty ___ "hy m__

o _The base-hine _uvane s e Was J’mJaJ ...({//r._,wa:écr___ o
,\ML been Away_-{lm . werksi e Pofndul._ o?oswé h_ -ﬂoor{;Jqs B
for. ot _least 42 hoors. E
. . The. final vrine. so.nyh was varded after worker hed
bza... SULJJJLJ "'0 .N.Dl-‘t'ﬁ',c Fo‘hnfaal Qfo:ur.n. -:Cr a Menrmoen .
of 48 hours__ clock. time. e

. _Reswts T -
B "_HRS_.‘ON JbB ] L MILLIGRAMS E per LITEA‘

_BENJEEN SAmAES.  REFORE - AFTER _Pick-uyl
——— 22 ... Mg 859 _ _ .M. _

S e 220 .. 32 _28___©6 . _

23 . 36..__ 4o 04 _ _.
— .23 . 39 . _é6. . 27_.. _.
s . 6. _Y2__. o

rat ¢ aremn s cam— s - - ——— - s -

-
. e - - e e mm—— . —-——— - —— - - e

NiosH RECOMMENDATION .(C’rmm__)ocamcni ,4-3'75>° The
postwerk Sflct»u.\,,slm// net exwcead. 70 awd shall net
eyceed Fhe Pn-tworl s/w:nmon ) 57. a /mcﬁ-df .gfi"’l”?
th e, 3.0 m-ﬂ;j/m, F prr Iter. _o'{,_on'mc e .
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