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DuPoeat Haskell Laborarory Exhibit No. 27

June 23, 2000

Dr. Charles ML Auer, Direczor

U.S. Environmearal Protecton Ageacy
CtHc= of Polludon Prevention and Toxics
Chemical Congol Division

401 VI Stre=t NW, Room 403
Washington, D.C. 20460

Eaclosed are two copies of the summary on Ammonium Perflucrooctncare. Oue copy is
a cublic copy and the other copy private and marked accordingly. If vou have any
questons, piease call me on 202-366-3259.

Vw{vfh'ﬂ? yours,
2,24 M f/}é’{/_u
Gerald L. Keanedy, Ir.

Director, Applied Toxicology
and Health

GLX jhh
Eaclosure

TPTO0ONAY

EID102805

S e dman W ety o ey ﬂn—_-a..--—a--



JuPax Yaszad Ucarmmey

‘or TToE310gY 4 namna Magice
Ziapn Rosd. 7 .0. 32 9

Neware, 3€ (Thaxm

)

DuPont Haskell Laboratory

June 23, 20X

Cr. Charles YL Auer, Director

C.S. Eavircomental Protecton Ageacy
OtFcs= of Poilutdon Preveanon and Toxics
Caemical Control Division

401 M Street NW, Room 403
Washington, D.C. 20460

Dear Dr. Auer:

As you requested in vour April 19, 2000 lexer and during our subsequent mes=ting on
May 1, 2000, arached is a summary of DuPont’s U.S. uses of Ammonium
Perfluorooczancate (APFO, CAS# 3825-26-1) as a fluoropolymer reaction aid including
reieases Jom DuPont site and the fare of APFO in fluoropolymer dispersion preduct, a
sammary of indusmial hygiene data coilestad at our U.S. fluorovol ymer manofactaring
site, and a summary of the empioyes blood dara from a site in the U.S. A summary of the
toxicalegy availabie to DuPent was sent under separaze cover on May 26, 2000.

It is imporunt {0 ¢mphasize the following points:

> DuPont dees aot manufacture APFO. All APFO used in our procssses as a
reacton aid is purchased from an ocurside suppiier.

* Most of the APFO used is removed from the ucropolymer groducts before
they are soid to outside customers. A relatvely small amount of APFO
—>{worldwice, in the U.S.) leaves DuPcat facilides in {luoropolymer dispersion

procducts.
7 Cf %e APFQ in the product sold, most (>97%) is deswoved during custcmer
procsssing to 1 non-cartoxylazed hydroflucrocarbon.

> All ofthe U.S. CuPoot operations that use APFQ with significant exposure
potential are concencrated at one locarion; Washingron Works in Washingron,
WYV. Therefore, most of the industrial hygiene dam and blood serum data
sresented in this document are from that location.
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Dr. Caades M Auer, Direcor Page 2
C.S. Environmental Protecdon Agency

*> Exieasive incdustrial hygiene data colleszed on workers poteadally expased to
APFO show airborne exposures (© be significantly below the ACGIH TLV of
0.0lzmg/m’ 8 hr. TWA. Exposure levels of plant workers dave dropped

significmdy since the convenioan to an A.P':O solution Fom a dry powder,

As part of the ougeing sarveillance of workers potendially exposed td APEQ,
tn March and April of this year a series of biood sampies were taken from
workers in the U.S., The Nedheriands and Japan to be analyzed for serum
APFQO concznmadon. CuPont has aot rec=ived the results from our congace
labcratory & chis tme. DuPont will submit a summary of the results when
they become available.

\%

The format of the information in the amached is 3 modified UEIP format. If you wish ©
discuss the informanon contained T the atachment, please contact Robert F. Pinchot «.

(302) 999074 or e-mmil ar Rober= F Pinchot@usa dupoat com or me ag (302) 366-5255.
Very wuly yours,

Gerald L. Kemmedy
Direczor, Applied Toxicology

and Health
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Vohmexr CEIP, Ammonium P=flucroocancae

Volunary Use and Exposure [nformation Profle
Ammonium Perfluorooctanoate (APFO)

L CHEMICAL IDENTIFICATION

Chemical Nume: Ammonium Perflucroocianoate
CAS Number: 3825-26-1

IL COMPANY IDENTIFICATION
Company Name:  E L du Poat de Nemours and Company
Site Locations:
Site where APFO is used as a reaction aid:

Washimgron Works
Route 892
Washington, WV 26181

Sites where APFO conuining products made ar Washington Works
Pariin Plant
Cheesequake Road
Parlin, NJ 08859

Spruance Plant
5401 Jefferson Davis Hwy.
Richmond, VA 25234

Site which dispeses of waste containing APFO:

Chambers Works
Rte. 120
Deepwater, NJ 08023

Technicai Contact: Robert F. Pinchot
(302) 9994074
DuPont Fluoroproducss
Chestnut Run Plaza
Bldg. 711/221Q
Czame Boulevard
Wilmingion, DE 19805-0711

EID102808
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Voluntary CEIP. Ammoaium Perrlucroocancare

OI. DUPONT AND CUSTOMER ACTIVITIES

Narragve Description of APFO Use

The biock diagram on the back page dded “DuPont US APFO Balance” descobes the
procssses discussed below. : )

DuPont uses APFO as a reacdion aid in the production of polytemafiuoroethylene (PTEE)

and teqaflucroethylene (TFE) co-polymers. The process utilized at DuPont’s -
Washington Works for making PTFE and co-polymers consists of poiymerizing TFE
(and other co-monamers if desired) in an aqueous media with a small amount of APFO to

aid in the reaction.

Following the polymerization step, the polymer dispersion is cither dried to remove water
and APFO or conceatrazed (removing some of the APFO), stabilized and sold as an
aqueous dispersion. The dried polymer contains very little, if any, APFO.

The APFO removed from the polymer is recovered for recycle, capaured and desgoyed
off site in an incinerator, captured and sent to an offsite industial [andfill, and/or emiged

t0 air or water it the Washington Works.

The subilized polymer dispersions are sold by DuPont to industrial customers (both in
the US and outside the US) for a variety of uses, internally transterred to the DuPont
Spruancs Plant for the production of Teflon® fibers and PTFE coated syndhetc fibers, o
internaily wansferred to the DuPont Parlin Plant for the production of Teflon® Finishes.

A small amount of non-hazardous waste polymer, water, APFO and other addidves
Jenerated ac Washington Works is treated in a wastewater trearment facility at DuPoat’s
Chaambers Works. This material is either emirtted in the Chambers Works water discharge

or capaured on carbon and landfilled in a secure landfiil.

The internal process at the DuPont Spurance Plant to producs Teflon® Gbers involves,
for most of the product, a “sintering” step in which the APFO contained in the product s

destroyed by the following reaction:'
CFy(CFeCOONHL" 2 CFy(CF7)sCF:H + CO; +NH;

This reaction goes to completion at 350°C and 0.2s residencs tme. A small amount of

product processed at DuPont’s Spruance plant does aot get sintered and thus contains a
small amount of residual APFO. These products are used for industrial pump, valve and

compressor packing materials.

‘?J.&mo.amwmmm:ncsamﬁwmmmmm
2v high cemperaore ys-onase '*F NMR. A pew Alternanive o thermal gravimedic analvsia, DuPont

aceroal Report
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Velungrs UELP. Ammonium Pezlucroocanouis

Teflon® finishes at the DuPoot Parlin Planc involves a blending
operarion of fluoropolymer dispersions with other additives including soivents, binders,
and pigments. The small amount of APFO emissions to water from this fac:lity is due ©
waste geserated during product changeovers. Some of the flucropoiymer dispersion is
=ssed at contract facilites where the material is dried at temperarures >350°C thus
desgroying the APFO according (o the reacdon above. This dried material is them

mcorporated into finishes products.

The process for making

The final product produc=d is then sold to applicators tat apply the product to a substate
(such s cockware) via automated spraying or rollercoating. Emissious of APFO from
these operations consist of overspray that is either captured on filters and landfilled or
absorbed inta water resulting in @ water emissiog. Product that is applied to the substrae
is then typically “sintered” al (emperanIes approaching 800°F resulting in the removal of
the APFO from the substrate and subsequeat desmruction according o the reaction above.

Castomess of dispersion products use the material for a variety of applicagons. However,
most applications involve a “sintering’” step where the APFO is destroyed. There are a
small number of applications where the customer heats the dispersion products (o
temperatures that allow the APFO to sublime resulting in air emissions. There are also a
small aumber of applications where the customer’s product is not beated resuiting in the
APFO saying with the product. These applicadons include industrial packings, and

industrial filter fabrics.

[V. SITE RELEASE AND TRANSFER INFORMATION FOR TRI CHEMICALS

Not applicable- APFO is oot listed on the TRI
V. SITE RELEASE AND TRANSFER INFORMATION FOR NON-TRI CHEMICALS

A On-site Air Releases

5 Esumared Total Annual Releases ( 1bs.1999)

: ~Wahipaon Worky | Parin | Seruapes | Chamben %/ord
' 0

, Fagitive i Negligible 0 | Q !

" Stack (Point Source) | 24000 0 0 [ 0
Commeats
Ajr emissions are estimated using enginesring calculations and judgements and

limited measurements of specitic point sources conducted in the past.

EID102810
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Voiuntary CEIP, Ammonium P=Jusroocancas

B. On-site Water Releases

Estmated Toal Annual Releases ( [bs.1999)

| Washington Works | Parlip | S cs | Worl
Point Sourcs i 35000 | 200 | 130 | 9500

Commenty

Water emissions are estimated using engineering calculations and judgements and
limited measurements of specific sourcss conducted in the past.

Washington Works emissicns oczur for approximately 350 days/yr while the
other sites’ emissions occur for 10-100 days/yr. Releases of APFOt0 the Ohio
River from the DuPont Washingten Works Plant were modeled using the
Probabiliste Dilution Modet (PDM Beta Version 4.0 Beta June 11, 1999, US
EPA Office of Pollution Prevention and Toxics) and a constructed Microsofi®
Excel spreadsheet model. APFO release data for 1996 were used in both
modeling exercises.” The PDM indicated that APFO concsatrations of 1.0 vg C-
/1. would be excseded about 50% of the time during the year. APFO
conc=atrations of in the diver would exceed 0.1 ug APFO/L 90% of the time
during the year and 10 ug APFO/L about 2.2% of the time during the year.

Average annual APFO concsngaricns in the Chio River calculated by using a
Microsoft® Excel spreadsheet was 0.423 ug APFO/L. Modeled AFPO
concsgtrations in the rver ranged from a low of 0.199 ug APFO/L in March 02
high of 0.965 ug APFOC-/L in Seprember, which correspond to high and low
river flows, respectvely. Average Ohio River flows and volume data calculated
from the US Geological Survey was ccllected at the Belleville Dam and used in
the spreadsheet model. The Belleville Dam is on the Ohio River 13 miles
downstream of the Washington Works Plant. This dver flow dara is the closest
locarion downsgeam from the plant where this type of information is available.

In 1999 a drinking water sample obtained from GE plasdcs, Washington WV,
immediately downstream on the Ohio River from DuPont Washington Works

showed 0.552ug/l APFO.

In addition samples obuined in January 2000 from three different wells at the
Lubeck Public Servics District, downsteam of Washington Works on the Obio

River, showed 0.8ug, 0.44ug/ and 0.313 pgN. APFO.

* W R 3ert. Modeling reieases of ammonium perzluorooctanoats inw te Ohio River, DuPoar Internal

Repart EMSE-IS4-10.
EID102811
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Voiuntary UEIP. Ammonium P=ruorooctancam

C. Ou-Site Land Releases

Chambers Works eats APFO containing waste in a wastewater Teament system.
Enginesring calculations and measurements indicate that approximately 30% of
the APFO in the wastewater reared is absorbed on to a carbon media that is
landfilled on site. These land releases are estumated to be 3900Ib i 1999.

Pricr operations have resulted in measurable APFO concentrations in three
landfills operated by the Washington Works in West Virginia. At Letart’ landfill
surfacs water measurements in 1999 and 2000ytd range from 2.23ugA o
3240ug/l with an average of 1392vg/. Groundwater measurements taken during
the same dme period at Letart landfill range from 603ug/l to 17400ug/l with
average of 2557ug/l. Ar the “local landfill” the groundwater concenmrations range
from 0.046ug/1 to 39ug/l with an average of 8.85ug/l. Surface water samples at
the “local landfill” range from 0.34ug/ to 87ug/l with an average of 18 5ug/1. At
Dry Run landfill there are limited measurements of groundwater and surfacs
water with maximum concenmadons in groundwater of 15ug/l and the maximum
concentration in the permited curfall has been 33pg/l.

In 1999 1 RCRA Fucility Investigation was completed for Washington Works and

was submited to EPA Region III in June 1999, The report contains dara on
groundwater concsntrafons of APFO at Washington Works.

D. Transfers to Off-site Locadons

Washingron Works:
[ | Estimated Total Annual Releases ot
| | Transfers (b, 1999)
! Incineration | 16000

Wastewater eamment ! 13400°

Underground Injection i 8

Hazardous Waste Landfill | 2600 =

Other landfill i 0

I T

[ Rezvecle or recovery

[V. ON-SITE WORKPLACE EXPOSURE

A Informarion on the Number of Employess Potentially Exposed

) Maps of he ‘andfill locations and specific Zonitaring locations and results are available upon request
* Rupon »as suomined © Mardn. T. Kotsch. Remedial Program Manager, EPA Region L Philadelphia
i This is she iame materiai hat ‘vas Jescribed above :n paragraph | of sectoa V.D.

EID102812

6vC000NAY



Volumary UEIP, Ammscaium P=rilucroocancam

The wmbies below describe the aumber of workers that may be exposed to APFO during

+heir normal work actvities for eaca of the three sites where APFQ is used or APFO
containing product is procsssed.

: Washington Works
; HoursDay i Dayw/yr
| <10 | 10-100 | 100-250 | >250
<0.25 I ! | |
0.25-1 | j ;
1-8 | | 242 _|
>8 | ! |

Routne worker activites thar have potental for exposure:

Handling raw material APFO

Handling raw dispersions containing A.PFO
Maintenancs of polymerization reacton sysiems
Polymer dryer cperation and maintenancs

Packout of PTFE and co-polymer dispersion products
Operation and maintenance of APFO recovery sysiems

YVVVYVYY
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Voluntxry UELP, Ammomum Pefluarcocmnoam

Parlin Plant
| Hours/Day : Days/vt
i I <10 i 10-100 ! 100-250 I 250
| «0.25 I ] ! |
{0.23-1 : 1 [ 18.
I 1-8 | | i |
[ >8 : l ) | }

Rourine worker acgdvities that have potendal for exposure:

> Handling of PTFE and Co-polymer dispersion products
> Operation and mainteaance of biending facilities
> Packout of finished product

Note that at ao time is the material handled at the Parlin Plant at an clevated temperarure
where the APFO could sublime. Therefore there is litue potential for exposure o
sirborne APEO ar this facility. All exposure potential is through skin contact during
handling of the polymer dispersion materials all of which contain <1% APFO with most
containing <0.25% APFO.

Spruance Plant

' Houry/Day _! Davs/yr
I <10 10-100 100-250 >250
| <028 ] I
| 0.28-1 | <10
i 1-8 |
I >8 ' : [

Routne worker actvides that have potendal for exposure:

> Handling of PTFE and Co-polymer dispersion products
> Operation and maintenance of fiber coating facilites

> Operation and maintenance of sintering rolls

> Packaging of non-sintered product.

Note that the PTFE and co-polymer dispersion producs used at the Spruance site ccotun
<0.9% APFO with most containing approximartely 0.3% APFO.

B. Informarion on the Exposure Levels of Washingron Works Employees

Sincs most of the procsssing dooe in the US with APFO and APFO containing
mtermediates and products is done at Washington Works, DuPont's airborne industrial
hygiencdaminconc:nmmduthm:ite. The limited measurements of airborne APFO
concsntrafions at the other sites where APFO containing products are used have showa
much lower leveis (mostly ncn-detecuable) levels of APEQ. The data in the table below

EID102814
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Volunary CEIP, Ammonium Perduorooctancae

reflect monitoring doue over the last § years &t Washington Works. The sampie results
are 2 combination of chemical operator and maintenance worker personal samples.

f Year | Sample #of ’ Minimum Maximum | Mean | Standard |
|- , Type Samples | Concantradon | Concentration | (mpb) Dev-ia:ion[
i i (mpb*) (mpb)- !
| 1999 | Parial | 100 | <0.01 i 0.58 | 0.061 ] 0.151 |
[1998 | Shit ! 83 | 001 1 0.78 | 0.103 ] 0.145 |
71997 ! (mosdy 100 <0.01 | 2.4 | 0.146 | 0578 |
i 1996 | 6-8 [ 73 : N/D } 0.29 | 0.0551 0.069 !
1995 | hours) | 32 | N/D : 0.16 | 0.067 | 0.063

Pardal shift air samples are takea at the rate of 200 mL/min using a Tenax collecdon abe
that has been pretreated with sodium bydroxide/ethyleae glycol/methanol. The APFO is
desorbed from the tubes using methanolic hydrogen chloride, which also serves as a
derivatizing reagent, converting the APFO (o its methyl ester. After workup, the methyl
ester is quandfied using a gas chromatograph equipped with an elecron capawre detector.
The methyl ester of perfluorodecanoic acid is used as an internal standard, and ar least
three calibration samples are prepared to cover the concentration range of interest.

Precision is esdmated to be +/- 10% relatdive.

The data above show averages consistently below the AGCHI TLV of 0.0!mg/m? with
only a very few samples above the TLV. Where results are above or near to the TLV, the
event is investigated and corrective action (additional personal protective equipment or
sngineering conrols) to reduce the exposure levels is undertaken. Older dara from the
1980s show higher levels of exposure. In the carly 1990°s Washington Works switched
from recziving the APFO as 2 powder to recziving it as an aquecus soludon. This change
was done to reduce the potential for exposure during handling of the dry powder. It
should be noted that in the 1997 dme period, the site was starting up aew APFOQ recovery
facilidies. Operating and maintenance difficulties associated with the start-up of these
facilities may have contributed to the higher levels of APFO in the personal samples
during that year.

Task specific monitoring data and wipe monitoring data exist. However these data are
net indicative of employes exposure and are not presented here. These samples are taken
10 identify aress where additional exposure cootrols may be neczasary.

Eagineering congrols to reduce exposure-consist of the following

Reaction systems are closed systems with continuous ambient mogitoring for

monomer concsntrations
Vendlarion systems are installed where airborne conceswranons are significant

The polymer dryers operate under aegagve pressure 0 conmin APFO and
other marerials.

\ Y4

Y Vv

i npo= noles per billion. N26mpo is squivaieat 10 e ACGH TLV of 0.0lmg/m’ EID102815
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Voiunary CEZP. Ammonium Perduorocctancare

> Racovery systems are in place to reducs airberne emissions.

Psrsonal Frotective equipment that workers regularly wear coasist of the following:

Safery shoes and side-shield safecy glasses in all areas.
Impervicus gloves when bandling APFO sclutions or aqueous dispersion

products.
Chemical procective coveralls and gogghes or face shields when the possibility

of splashes of APFO containing soluticns is present.
Alrline respirarors or carwidge respirators where monitoring has showa to
have high exposure potendal.

\YRY,

\Y

A\

At Washington Works, blood serum levels of APFO have besn measured since 1981.
besa taken prior 0 1981 but are of

Prior measurements of bicod flucride levels have ©
limited value in assessing exposure 0 APFQ. A summary of results of employees with
identified APFO exposure patendal the 1995, 1989-90, 1985,2nd 1584 volunteer
sampling evencs is in the table below. Due to significant job assignment movemeant
during this period of time, analysis of trends of data are difficuit The dara in the table
1995 are for employees included in the 1995 sampling data so that

APFO in blood serurn can be compared. The eantire dara

below prior (0
comparisons of relative levels of
set of blood conceamations is available upon request.

Year |  #of | Minimum Concengation | Maximum Memm |

| Samples E (pom) | Concentration | Concentration
! (pom) (pom)
1995 | 73 | 0.12 ! 4.5 1.57
| 1989-90 | 23 1 0.4 | 8.5 ? 3.13
| 1988 21 ! 0.06’ i 18¢ i 2.44
| 1984 19 1 0.07’ *. 24* | 3.82

i mmdividuummrﬁngmajwmmmmmwmum@-ofmmg
‘mmdﬁMmMymmumwacnmmofummmmnc
ampies were kea Mmbwhhnuﬁﬁcmm@ndpmhlﬁl. In 1995 this

employes's bicod serum levei was ¢.4gom.
EID102816
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