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FLUORGSULEACTANT. STUDY
(Ref. Lefter from RDR to PGC, 1/23/79)

In response to our request to the plant for additionalinformation to analyze the data statistically, we received a tab-ulation of the Dispensary Visits and Disability Wage incidents inthe exposed and control groups (Attachment V). Those date versbroken down by body systems. We ver aise informed of the number. of employees in cach group who had abnormal liver function tests:D ploy Bi group

; We performed a “chi-square” test to test the significance
i of differences between the exposed and control groups. The at-Hache table shows only those differences that vera found to bestatistically significant.

In the category, "Allergic, Endocrine, and Metabolictdisorders, a significantly higher incidence wis found in theexposed group for both Dispensary Visits and Disability Wage .incidents.” This vas attributed in the report to a higher numberOf diabetics fu the exposed sroup.
The exposed group also showed significantly higher nusbersfor “mental and baychoneurotic” disorders and for 4isorders of“Skin and cellular tissues.”
Ihe control group, on the other hand, hed considerablymore Disability Wage incidents for circulatory diseases, 53 conpared to 5. This difercnce is highly significant (p< 0.001).
Explanations for these differences cannot be found fromthe available data. It vould be helbful to find out what specificalagnosis within these genoral categories accounted for theaifferonces between the. tuo oroups.
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Although the number of enployees with abnormal liver
function boete uns notably higher in. the exposed group (6 con-

7: the aifrerente 15 not statistically significant
Be 49)" Nevertheless, tho data do suggest that the exposed
Gey beat hn excess risk of developing liver aisease, 50
TeoiEned surveillance vould be advisable.
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N J ORGANIC FLUORINE IN BLOOD

Group (spe size) . een ORGANIC FiuoRine®
3Dara

GENERAL POPULATION (106) 00002 10 0,13
. 0.02%PLANT OFFICE WORKER 0.01 10 0.06

PLANT WORKER =GENERAL 0.13 10 1.13
PLANT WORKER ~ Lon .
SERVICE IN F/C AvEA

© Newer par 0.970 9,1
Louver pLanT 5.97071
Du Powt Dara |

HILMINGTON conTRoL Group (25) Bor) 0-038 te
£0.09DD Cuaers Hors crower (55) (Gl oF 55) 0 - 0.37 *eeor
10,15)

 Concusions -
© Cuntpens HORKS EMPLOYEES DO NOT HAVE ELEVATED LEVELS oF oReanic| FLUORINE IN THEIR BLOOD AS WAS REPORTED FOR 34 WORKERS.
© THe Wea VALUE For CHAMBERS HORKS EMPLOYEES WAS SLIGHTLY HIGHERTHAN THE WILMINGTON controL GRouP [0,15 versus 0,091, sur aL| VALUES ARE CONSIDERED T0 BE “NORMAL” (<1 PPh) EXCEPT ONE VALUE| IH THE NILNINGTON CONTROL GRoup (10,6 pp).

| * BY DiFreRence semeen * excep 2 vaLues 10,6;© TOTAL AND INORGANIC FLUORINE 0.78
** [Mep1an vaLues) ST except 1 vaLue 0,89 peu

8

600697



yp Taos 1 Ueshis
‘CONCENTRATIONOFPERFLUOROOCTANOATEINBLOOD(x)

Saple 6Analysts. mr,pics Tased Datedosed (G1, VEFAT:-—| 0m 6/26/81 0.007—| com oem oon
-—| sm 6/26/81 n.d.-—| em Lee 0.0

(0) Joayste as described fo Lab Nathod 55-367 (“Deteraination of perfiuorosctanoteAcie’ Blood, Gus Chromatographic Nethod 5: Seabbons. o/osehs bonne erepacked column GC analyeis with pertiuora-niorianic seth 42 obtbromint eure.
©) Although the analysts 1s specificity for pectivoraoctamoste (acid or sales),concentrations ara given in boa Fluorioe for comacioon sick he eonti SE-D Rohae ayI. CE 1 Sonn tirisEetiaaces uncertainty 15 1 107 Selative srandors deviation Bon eons nefor Quantitation 1s 0.007 Va¥/s. Th detection Tiedt ok 0ront erie. mieconcantrations a that sarge cannot be well qrontiested am ore sestrlEs oo50007. Sone dotected 14.) Ln repoceed or serpin wich [or] < ores oon.which camot be distinguished fron reagent backgronms:© 8) £ on
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® CONCENTRATION OF PERFLUOROOCTANOATEI BL0GD(2)

1c G6 Analyet
Sate DateAnalyzed His

| nm I712181 0.0
| ns 7128/81 0.25 —

oy| 15m 1/1 on -
-— | om pa 0.015
-_— | 2 sm 0.033
[— ARS 29/81 na.

| re 7/29/81 0.010
yy| 2m em oz —
-— 22/81 © 7/28 6 7/29/81 0.005

am nom 0.002
T1228 nim < 0.007

— 120 129781 0.016
| \a—m 79181 016 —
| — 123/81 7120/81 0.007
—| oe 129m os —

~<D | i| 20 7130/81 0.032
EE NT 213001 0.08

| | [—| ie wrm 0027
_— | is 7/28/81 0.100_—

(@) Analysts as described in Lab Method 5-567 ("Docernination of PectluorooctasoicActa in Blood, Gas Chromatographic Nethod", 5. Seaford, 4/3/81); using thepacked column'GC Analysts vith perfluoronostanoie acid as callbracion standard.
| (6) Although the analysis is specifically for perfluorooctanoate (acid or salts),| concentrations are given in ppa €luotine for Soaparison with the eoulis of| | total organic fluorine analysts. (ope F = 0.433 x ppmpertluoroos anole. acid)Eatinaces uncertainty ia + 101 elative stonderd deviation. The Soser Mattfor quantitation 1 0.007 JgF/s. The detection Limit 5a v 0.004 SgE/s, butconcancrations in that Tange casuot ho vel quantitated and are reported as70.007. None detected (n-d.) is reported for sampios with [og] = 0.004 pom,WRLC cannot bo distinguished from reagent backsrousd: :

(© Previously analyzed senple, re-anslyred for comparison with repeat sample 81-3189;renult of the initial analyais on B1-2179 vas 0.0%, reported 1113/1.

‘CompanyBanitzed.Does not containTSCA CBI
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MALYTICAL RESULTS AS MICROGRAIIS PLUORINE/GRR! icon

Croup A Group R Grow C Group D* Grows E Grows F
0.032 0.05 0.013 pro 0.020 wpa
L015 -016 01s) wpe
033 wD fon Soom

Low Clio <oomes
-062 ron L010

- 077 i oul
: 140 : fos

Lrg “02s # 120
064 Ea :

DoE ©, nso Ee oe ed
-039 . .sommes 02 cc elt eel DL LT

S250 =
D 3 150 - SP ah at it

Fangs o.oMs-25 T= Co-.o16 0.00712 0-020 -
Mean’ 0.0805 0.0590 0.0097. 0.0356 0.0088. 0simples 715 103 hs PEi, Employees’ 15 1 FR 5S
Overall: Rasige 0-.25 Mean 0.05 Samples 33 mployess 20 .

‘7%. Prevork ‘and post-ork specimens were taken from 4 srployees .£7in Group D (Pra ). Time. lapse between samples was 3-3 wees.| Te (Bost) | F :. 27Ak. None detected. Zero concentration used in computing means.
1% The lover limit for quantitation is:0.007 land ower wales fps"i, are reported simply as <0.007; however, the 0.007 value was+h sed in calculating means ro 3
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| Be ilefre
® FLUORIDATED DATE¢TIME uring vo

WATER TosTH Base- Final
NAME £NUMBER SWeLY PASTE LINE samp

yes ne. We mm Mo pon
yes no ls am Mo py
yes ves "ls pm hh om

Ces yes ho am Wf pw
yes yes "he Py "hy pyThebaseline urine Semple wins voided afer worker

had_ been away. from worksite petenhal exposvte h floorides
for. a} least 42 hours, - ~ oo

The final rine. sample was verded after tombe hadbeen subjuded he worksite polenhel exposure Fr a momen.! of 48“hoves clock. time. i. I =i

HRS.ON JOB MUMGRAMSFpecLiTER,i BETWEENSAmites |REESRE AFTER_pieieor
i en 220 “Me sa nm.

a) 22 B2...28 0 |_
cee 3440.04.

; 23 3.9. bb. 27
15 Lb 42 oo .

NiosH_Recommendanion. (CiteDocument, 4-898) = Thepostussck specimen shall not oycead. 70 ard shat mitexceed He pre-wnck specimen Af a piclkp rasterthan 30 illgrams Fp Aiter of “orine ©
@
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: PERSON amp coneromETRL - ” -

> cxcanne rposaoes mm sooo snes
= : ancea fry© me Bam em comers
EE——
obymertaston
ay EE 047 assem, 12/72 to present
— EE 233° Exposure ance 1968, rama polymer: Rim ie 2/74
-— 8 er 052 special job. Relief on ghummtarEonymertiation shout 1 greek5765 to present.
- 3097 6 358 PP. 2.0. 8/62 to 3/63, FER polymer

- Azation 8/69 to 7/70, polymerization13/1 to present
- we 5.6 12/72 to present, others Soba since 5/55
- an 6 PC

| [Spin wr 6 este mp0. 3/8 to 10, simeriation| EO meant
~~) | -- mle 23 376 to present.

Eintaning
-—— sme a 2.06. Disp. 5.0. 9/71 to 7/72, astatis to. oTpmerinatiin 5/76 6 presente

| c— ass a 063 Detailed to polyaérization 65 days dn: pair pg
-— PE 0.72 petatied to graimiar polymerisation. Sot at 10wensaa ofSITS.

FINEPOWDER/DISPERSTONSexson .
Folymerteation - . i
-——u 6 6° 439 rr. byers ant oisp. 5.0. 9% to. 75, Totmmeriastion 4/55 to present.

=| ow 108" 62117) 21.22 —.Service: operator Jobs 6/5 to 6/60,TT imerieavion since 2/68.
“is or

()Previous blood samples taken inJune. = vid Ff
Heo

@® Redacted-Privacy
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orcirx Froonion= me wo am emo —
= Polymerization (Cont.)

“an ws 07 826 to sresent.
. |c= $53 6 (9.53) 8.357 4/62 to present, others job :Previous 6 years.

-— wz 6 18 #2. P.0. an beyer 766 to 3/72,polymerization 2/74 th presehte
LA-_— uz oe 0.5" 3/63 to prosint, except sonemerpezater 10/71-4/5.

-— 426 6 20.80- 190 to present. .
3 = 903 :-— 18 6 (050) 6T0- 1/75 to present.! F <uk-—" #6 050 462 to present. sisvice operator30s previous § yeas:

-— wa 6 16 1/5 to pecans.
ay os 3.55 376 0 0/70 2. dryer, poiymer-; ization 8/78 to present.
-— wo 5.30 5/65 to present, service operator. Seba additions’ S youre:~D
- as ce 0.38 3/79 to present. .
-_a— es 6 6.90 4/77 to present, FE serviceSheraton 3/75 th 4/11
LJ 3854 6 26.89 Fr. aryer 10/75 to 4/77, polymer-| ization 8/78 to present.
-_—y 3568 . 0.58 F.p. dryer and 2.0. 2/75-5/76, :some rams poiymerizarion,| . © Pain. polymerisation 479> present.”

> —-—y Cer 6 ao Service operator Sobs 9/72-11/77.y * Polymestiation 11/77 5 present.
-_— ame 523.8 bo preset

- > it -i u=. ©) Previous blood. samples taken in‘sune. og 5
E : ; Yess 3

Rodacted-Privacy | ae |
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ORGANIC® PR FLUORIDE.RE om mem | ——Comews

= Service Operator

-~ mere leinacion LogLag
| c— ao 4 138 Pop. Dryer since 1/78.— as ca am FP. brver 08 bicp. 5.0. 3776fytetd
|— va ar 2.20 Sesvice Operator ois 5/37 to
-— sw a ros ..|co— an’ am 32/7 present 7p. peyer,aan retract| -— wr 4 om 3/79 to present a1 3 fom.

| -— 4216 4 loa
| -— wc ae rr. prctout.| Cf— wo 4 ag Tore4se,wn 0

® | o— soo 3.09 12/72 to present 2.2. beyer ma
| -— "aes a 2.30 1/79 to present Disp. andi En| -— aes 4 17m 5. packout.-— a 4 am E20 nt,

somo comnsons
. -— EO ass

- wo em -
— ez a o.0n ee z
 — . Bs a 0.5 3 "| | — wr 0 om

| 5 as oq 0.37 :
wom| >

| S Redacted Privacy
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¢ : oneanTCe

— Eom —
or comes
merase

nlwoo msdn 10 eens. ici. EL
We um 6 pres. sionRm

-— a 6 am Disp. 1964-1971; porymerizationwr
— wo 6 0.90 T° 1976 to present. ©
— sos 2.10 1576 to present. .-— wr he bi a0 peterCo mame

1578 © 3.90 1976 to present. Additional-~ - RIT| — wae atin mse
DP -— m8 6 95. 1976 to present. :

3 — ws 6 ra 1976 to present.
— me. 6 4.96 1976 to present. Additiosal" Slr
-_— ws oe as 10/77 to present. agaitionynr
— 6 wae 12/76 to present. rsastionss; Sm

foi) ee am ame
roma chmtes .

: ws * 0.43

= aad ws. ous
= 0 -— tet 3 -

1) Previous bloodsimplestakeninJune. - 5-e -

€ - y
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| : arene@® ey Frou=e 5 ome Ce —= © me JRSA
Sestuorts Jutoratortens
-— we om 5720 to present. )
—— ws 6 1.50 8/77 to present. Pinishing operator5/68 113/69, service sperstin5/72 tn 13/72, Somppaty seivice- | Cperator 14/75 ta Tyr4s 3775 6a 11/7:
-_— 08 er 0.28 4/71 to present.

nd me 00 2/75 to present.
— so eon0287 amr vg presse.
 — ase 0.30 2/63 to 10/72, 375 to present:
r— we: Ce om 777 to present. servicn opexatorSta Sra
amy J. on 6 emo 10/72 to present. Teton exposure

Artin 9/55-4/€2, service cpecator 3/63-2/6
(ons comsanoss wimCa ve roars.; Tolonotr

D i m7 ek resis ve we- Woosenr operator 1hmothe.
| o-oo wa 7 Expose5/62 to 577. Wom| Co. i oeeator30monte,

(18 FES s.6e ‘Exposnre9/62to11/77. Woncmarwl) porate 25 maha. fi
! Forms yormemsn x nsa

(oy) ws 0.69 Variois Jobs with C-0 20/56 to3 3/65. Notomer pesto 383 10Vs. Toran 35 to present. —
’ . adie a

- . 7 oot 5 .
s = Lu :TC) Brevions bloodsamplestakentn ume. | Fe :

arnoughtysses sta10/30/75 :
PY Redacted. Privacy
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