Electric Power
Resaarch Inatilute

6 July 1983

Dr. Carl McMillin
Monsanto Research Corp.
1515 Nicholas Road
Dayton, OH 45418

Dear Carl: ‘

As per our telephone conversation, I am sending you a copy

of EPRI's statement of work for analysis of dioxins and furans
in PCB and PCB contaminated oil. I anticipate that Monsanto
would address Tasks 1, 2, 3 and 8. However, if you feel that
you can contribute to any of the other tasks, then you may wish
to respond there too.

Your response should include completion of EPRI Form 112 for
sach tagk and another form for all tasks taken together., 1In
addition, you should indicate whether you think Monsanto can
accomplish the work as stated using state-of-the-art technology.

If you feel some tasks cannot be done, please indicate the
rationale for your position. Do provide budget and timetables
for those tasks that you feel are achievable.

Since EPRI is very anxious to begin this work, I would appre-
ciate a rapid response. Feel free to call me if you have any
questions (415) 855-2018.

Sincexely, .

v

Jacques Guertin
Project Manager
Environmental Physics and Chemistry

)
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PROPOSED WORK STATEMENY

Mackground

Concorne ohbout vffucty of polychlorinuted biphenyls (PCB) on human
health and the envicenment led to a ban. on produetion and te
regulation of use and disposal in the United States. PCB, often
blefided with tii-and tetrachlorobenhsenes (T/ICB), were used ae
dielectrie fluids in capaciters, trahsformors and other @leetrical
oquipmont. Ruyulatlon of PCU continues te have a veory direct vffeet
on owners er opsrators of thie equipments Werk at the Eleotrie Pewer
Research Institute (EPRI) ie almed at aiding electeie utilities in
esonplying with these requlations. EPRI aslee {8 investigating areae
vhieh may affeet the future perception of the hasarde ef PCB ey altey
the requiremsnts for cempliance.

Many of the effects assoeiated with PCH now appear te be attributable -
to either polychlorinated dibensofurans (PCDF) and/or dibensediesins §
(pCOD). PCDP can be formed from PCB. PCDP and PCOP can be feremd -
from F/UCB, It 4e poseible then that pCcOP and PCDD were imtreduced . i
into electrical apparatus as trace centaminants in PCB during manue Ind
facture og installation of that they may be formed during normel ey
abhermal opegation., However, there L8 little havrd informatien en the
ocourcence {f any of PCDP and PCDD in eleoctricel eguipment and ne

basies for asseesing thelr effeets,

The purposes of the program are to i{dentify tho levels ef PCOP and
PCDD 4{n operating eleottical eguipment and to etteret te relate these
levels to the oonditions of segviee ef the equipmente To gecomplieh
these purposes, apprepriate analytical techniques must bs demehe
gtrated and relevant dieleeteio liquid samples must be eeleeted and
analysed, The zesults should have maxisum velliability and ovedi-
bility. The overall progtem thus inocludes several partieipants -
the Univereity of Usse with C. Rappe as
consul tant, the Battslle Memorial Institute with Xuhlman Cerporation
a8 subwoontractor and thu New Yerk State (NYB) Depertment ef
Healthe Whove desizable, equipmsnt trials will be-etaged {n erder to
previds pactiocular PCD oxposurv sconarios which may net be readily
availeble frea equipment in segvice.

The f£inal veport of EPRI program RP1263-11 will be used as a
literature baee.

As WHork Taske ,

1, Task 13 Preparation of Samples

The purpeose of thie task l, to provide samples of insulae
ting liquids epiked with C'° labeled PCOP and PCDD eon-
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The werk in this task is divided into three pécztss C B
as Standard Materials : o
b*.
8ix ocongeners of PCDP, prepared from c!3 procursors, 4y
will be provided to spike approximately ninety (90) A
dieleotrio £luid pamples of ene gram 8ise at l’p!.l&‘?"p '
mately the 100 ppb level of each congeners The ats R
oongehere will be: AR
IFY TR 3;317;3"@'
‘!.'2 ‘.2,3,7’&’@'
1e803 : 3,3;‘4703"”0'
1804 1;3,3,4(7,0"’@’
IFY Y1 '3'307'.'9'”0'
10866 108,3 697.3"@'
Does the use of any of these pose any separation
problems with present state-of-the-art techniques?
r—""?
‘. . ..‘\' =
" ..bev Bageline Samples
‘Samples of five liquids will be spiked with measured
. amounts (100 ppb) of each of the six PCODP and one PCOD
congeners lieted above (1.@¢i1=1:8¢7)¢ The €ive
liguids will bae:
1obar” Aroocler 1016
1ebed Aroolor 12423
[e]
(]
&
1 10804, 10805, and 1.a.6 are prepared as & mixture in the ratio of 111.3:10,5, S

8,

4,

gensrs., Carbon=13 contalning congeners in measurable quan~
titlies are absent in normally ecourring materiale and are
clearly distinguishable from normal isotopic materials by
mags speotrometry. 8&piking sampleg with labeled congeners
provides a unique internal standard for accurats analysis.

gynthesis and splking will be dene by 7

One
grdm sired aliquots. of .the .piked liquids will be supplied

to’ tha .réund robin partiéipants - Battelle Memorial Insti-

tuta, N¥8 and the University of Umea (C. Rappa)s Similar
aliguots will bs retained for use in this progpam by the spiker.
Thig procedure minimiseés the tisk of loss of these costly

and poténtially hasardous matesialss A roptuonhuw of
Béttelle will partioipaté in the spiking procedure and the
agvooiated rucord keepings
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Ta gk

! 3q

Tobod Arocler 1260

1obed Tel /tetrachlorebansene mixture
('r/9CB)

1oeboed Aged mineral oil centaining 500

ppm PCB dnd 500 ppm T/7CB

The first four samples will approximats ae clesely as
posuible unused liquids formecly employed in the manu-
facture of electriocal apparatue. The oll used in
samplo 1.b«5 will be ebtained from an aged transformsy
and will be spiked with Arecler 1354 and T/TCB apprex-
{matiny the conditibn of unused askarel o

In-Bervice Samples

Samples of up to twenty liqulde supplied by Battelle
from electrical epparatus iR service (sed Task I for o
digeussion of the sample gelestion and ddguieitien

process) will be spiked in the same way @s un@ue&. BRI
1obs1=14be5o Bpiking level will be detegmined. “uq., '
completion of Tasks 3& and 3b. The spiking de h“‘ J

done fer all samplee in ohe, or &t most, WO e 3
batchess This will maximise weprodueibildty m aeu
ability and minimize demands on sn outside expagte i
(Aliquots of only ten un&os will be prou“d o thé
Undiversity ef Umea,) . :

2)  Selection of Sam

bo

Selection of Generio Candidates

The range of applieations ef equipment f£illed with
askarel or mineral oll ocontaining PCB will be surveyed by
?7__ and their typiosl and extreme oconditions of
servace will bs delineated. Prom this, approximately
twenty (20) generic oquipment candidates for sempling
and analysis of liquid will bs identified. Bmphasis
in the identificatien precess will bs en equipasnt
oparating under extreme conditions. Hewever, & bread
enough range of samples should be planned to deteraine
conditions under which no PCOP will be founde A ehass
of pertinent history to be obtained on each sample
will be dovoloped togother with & listing of desirable
edded optional information to be reportsd es aveile
able. The sample Beleotion procsess and the fermag ef
the history ohart will ba confirmed by the EBPRI
projeot manager, A milestone report en this work will
be weitten.

Acguisitiof of Sumples

90€€08

Battelle with the help of the EPRI prejeet manager, 4§
needed, will arrange to aoguire liquid gamples reproc
sentative of the candidate types identified abeve in
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and would not be distyibuted beyend EPRI and 4its
geviewers and the participants in this task.

0. Round Robin Anaslysis

?___ Battelle, and NY8 will snalyse a minimum of
twenty (20) samples (University of Umea 10 samples)
from Task 1o for the six 2,3,7,0,%X-PCOF conyone s
l{sted in Task 1a and for 23,3,7,8,-PCDD and, by
standard methods, for PCBs. Other compounds will be
determined when agreed upon between eaoh contractor
and .EPRI., Any. additional coets for additional
analyesls will bs ugreed on beéforo hands UDetootion
1imits sought will be specified based on results in
Tesks 3a and b,

4, Tegk 41 FEquipmont Trials

The purpese of this task ie to inwstigate the oconditiens
under whioh PCDDs and PCUPe might be formed in utility
epoxations. Battelle will have primary responsibiiity for
supervising this task, Their suboontractor (Kuhiman) will
run at least ten trials uweing 10 kVe single=phese tearse ¥
formere operating under a veriety of cenditions., Centas=
inated minersl oil or askavels Yrom the test equipment will’
be sampled and enalysed by the GC/MS tachnique validated ind.
Task 3 to evaluate faotors which can lead te PCOF and PCDD
formation. Experimental variables will inelude such
faotors a8 aroing, oorona, high tempecratucze aging, and
variations in askarel and contaminated oil eompositions 7__
will provide consultation on this task.

K

S, Task Si Pyrolysis of Arxoolorsg 1016, 1342, 1354, and T/TCB

Three Aroclors will be pyrolyzed by N¥8 ueing literature=
based procedures to explore thelr zelative tendencies te
form PCDPe and related matescials. It has been

suggested that 1016 and 1242 may form
muoh lower amounts of biologiecally asotive isomers then the
Aroolors Which have already been gtudied. This hypothesis
will bo towted ueing analyticel procedures developed in

-+ ask 3o ?_ Will provide consultation’on thie task.

5. Tagk 61 Combustion of Aroclors 1016, 1242, 1254, and 7/7CB
l‘ N "
; Three Aroclors will be bugned in cua's (NY8) model
1noimuto: to explore their relative propensity to form
toniec PCDFse. These expsrimentes may shed light on tho
hagard posed in the combustion of Aroclers 1016 and 1242,
7__will providewconsultation on thie task,

803308
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6.

Tagk 71 _Develepwent and Validatien of a Rapid MS/MS Based

Soreening Technigue

NY8 will develop & chemically based screening technique te
provide a rapid, oconomical complelent te traditional
rigorous analytical proocedures. The availability of the
samples and extracts discussed in Tasks 3I.a, 3.0, S and 6
provide an unusual opportunity t@ validate a ME/MB-baged
soreening procedure rapidly and economiecaliy. It may be
deasirable to involve an independent consultant agreeable te
both NY¥8 and EPRI for technieal guidanee.

ragk Yi ‘Reportu

ae Preparution of Monkh e )

Informal monthly lott'u'- reports summarising techniocal
progress will bs prepared ducing the couxse eof thig

prejeet. .
.- . ’w:’
be Preparation of Milestone ROPoEte. N W
o 2 LR
Hileatone reports will be prepazed on completien efs, §.0%:-
bie Task 2a ? - . ;’ Son
bite Task 2b (Battelle) ARE

biile Task 3b (ALl)

co Prepavation of Pingl Repores

-
~

.
-

Pinal zeoports ineluding all work gzeported in
previouely mentioned milestone reports will be

prepared in publuhablo form by each of the con-
traoters.

do Summary Repoyt
o ’
*pPCDF and PCDD in Bleotrical Equipment® = Bash con=

% tractor will participato in preparation 6f a report

i+ eummarizing the PCOP and PCOD content found in the

.  equipment sampled. The report would ineluds any

‘pohclueions poseible about the sources of any PCOF and
PCOD found, It would aleo ineluds any extrapolations
possible about the PCDF and PCDD content of oleotriau
oquipment Ln gensral .

Thie report as well as the milestons report on
Task 3 . may bs best coordinated by an indepsn-
dent eocnsultant who ie not a participant in the
analyeis of samples. Bach contractor will contribute
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his expertise in the chemleal analysis of dleleetrie
fluide, in the ohoaiatty of PCB, PCOP and PCDD and 1n
the beshavior of eleoctrical eguipment,

@

803310
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