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Electric Power

Research instituie
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
each task 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.
Sincerely, .
Jacques Guertin
Project Manager
Environmental Physics and Chemistry
\
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EPRI - RFP2028 PCOr
PROPOSED WORK STATEMENT

STATlHlﬂ OF WORK
1«1 Background

Concorne about offucty of polychlorinated biphenyls (PCH) on human
health and the environment led to a ban on production and to
vegulation of use and dieposal {n the United States. PCB, often
blended with tri-and tetrachlorobenszenee (T/TCB), wers used aa
dielectrio fluids in capacitors, trahsformsrs and other electrical
oquipmont. Rugulation of PCU continues to have a vory direct affect
on ownera or opsrators of this equipment: Work at the Electric Powsrt
Research Instituto (EPRI) is aimod at aiding electric utilitios in
conplying with these regulations. BPRI also is investigating areas
which may affect the future perception of the hasards of FCB oy alter
the requiremente for compliance.

Many of the effects associated with PCB now appear to be atsributable -
to either polychlorinated dibenzofurans (PCOP) and/or dibensedienins %
(PCOD)., PCOF can be formed from PCB. PCOP and PCOD can be fermd -
from T/iC8., It is possible then that PCOF and PCDD were introduced. i
into electrical apparatus as trace contaminants in PCB during mamu= -
facture or installation or that they may be formed during normsl er
abnormal operation, However, there ia little hard inforaation en the

occurrence if any of PCDP and PCOD in electrical equipment and ne
basis for assessing their effects.

The purposes of the program are to identify the lewls of PCOF and
FCOD in operating electrical equipment and to attergt to relate these
levels to the oonditions of servive of the equipment. T9 accomplish
these purposes, appropriate enalytiocal techniques must be demen-
etrated and relevant dielectric liquid samples must be selected and
analysed, The results should have saximum reliability and oredi-
bility. The overall program thus inocludes several participants -
the University of Umea with C. Rappe as
consultant, the Battslle Memorial Institute with Kuhlman Corporation
as sub-contractor and thu New York States (NYS8) Department of
Health, Wheve desirable, equipmsnt trials will_ be-staged in order to
provide parcicular PCU oxposure sconarios which may not be readily
. available from equipment {n service.

The final report of EPRI program RP1263=11 will be used as a
literature base.

Av  Hork Tasks ,

s Task 11 Prsparation of Samples

The purpose of this task i, to provide samples of insula-
ting 1iquids spiked with C'~ labeled PCDF and PCDD con-
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geners. Carbon-13 containing congeners in measurable quan-
tities are absent in normally occurring materials und are
clearly distinguishable from normal isotopic materials by
BASS speotrometry. 8&piking sampleg with labeled congeners
provides a uniquo internal standard for accurate analysiws.

Synthesis and spiking will be done by ?

One
grdm sixed aliquots.of .the lplkod liquias wul be supplied

to' tha .réund robin partieipants = Battelle Memorial Insti~

tuto, N¥S and the University of Umea (C, Rappa)e Similar
aliguots will be retained for use in this program by the spiker.
This procedure minimises the risk of loss of these costly

and potentially hasardoua materials. A representative of

Bittelle will participatée in the spiking proceduts end the
associated rucord keepings

The work in this task {a divided into three parts: : "};.5
4. Standard Materials

ey
8ix congeners of PCOF, prepared from c!3 proeutoott. ) BN
will be provided to spike approximately ninety (90) SANA
dislectric fluid samples of one gram sise at cp)tcutd"_“p
mately the 100 ppb level of each congeners The atl £,
congehers will be: R
Teled 3(3070"'@'
10.02 ""3'7'..’@'
1'.03 3930‘070.‘"0'
10‘0“ ‘0303"'7"-’@'
Teaed 1,3'3'7'.0"’@'
1.8.8 1,2 30‘070“’@'
Does the use of any of these pose any separation
problems with present state-of-the-art techniques?
—7
" . .b. Bageline Samples
Y "Samples of five liquids will be spiked with measured
. amounts (100 ppb) of sach of the six PCDP and one PCDD
- congeners listed above (l.a¢1=14a:¢7)¢ The five
liquids will be:
1D d Aroclor 1016
1¢be2 Aroolor 1242
S
a3
' 1,8.4, 1.2.5, and 1.a.6 are prepared as a mixture in the ratio of 1:1,3:0.5, S
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1.bed Tri/tetrachlorobengene mixture

(T/7CB)
1ebeS Aged nineral oil containing 500

ppm PCB and 500 ppm T/TCB
‘ .

; The first four samples will approximate as closely es
. posuible unuwed liquids formerly employed in the manu-
facture of eleotrical apparatus. The oil used in
samplo 1.b¢5 will be obtained from an aged transformer
; and will be spiked with Aroclor 1254 and T/TCB approx-
i {mating the conditivn of ununed askarels

o« In~Service Samples

Samples of up to twenty liquids supplied Dy Battelle
from clectrical apparatus in ssrvice (se¢ Task 3 for a
discussion of the sample selection and adquisitien
prooou) will be spiked in the same way as uu&u&. B
Tebsi=1ebeSs 8piking level will be determined. ll-l,.'
completion of Tasks 34 and 3b. The spiking i¢ h‘.i o
done for all samples in ohe, or at most, twe : " o T
batches. This will maximise reproducibility and’ Nu
ability and minimize demands on an outside eXPO TS

(Aliquots of only ten samples will be provi‘ol %o the gy
University of Umea,) Y. LT
. N l“ "l.t’" "’:g LY A
2. Task 2: Selection of Sampl In-8 s

a. Selection of Generio Candidates

The range of applications of equipment filled with
askarel or mineral oil containing PCB will be surveyed by
?7  and their typioal and extreme conditions of
seTVice will be delineated., PFrom this, approximately
twanty (20) generic equipment candidates £or sampling
and analysis of liquid will bs identified. ZExghasis
in the {dentification process will be on equipment
operating under extresms conditions. Howsver, a broad
snough range of samples should be planned to determine
conditions under whioh no PCOP‘will be found. A chars
of pertinent history to be cbtained on each sample -

. will be devoloped together with a listing of desirable
added optional information ¢to be reported as aveil-
able. The sample selection process and the foraas eof
ths history chart will be oonfirmed by the EFRI

project manager. A milestone report on this work will
be written,

bs Acquisitiof of Sumples

90€££08

Battelle with the help of ths EPRI project manager, i¢
needed, will arrange to acquire liquid samples repre~
sentative of the candidate types identified above in

0
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order to supply the samples to ?_-CRD for spiking -
Task tc.

Task 3: Gas Chromatography/Mass Spsctrogce Analysis

GC/M8

The purpose of this task is to analyze dielectric fluids
containing PCU for PCOF and PCDD congeners, specifically
those listed {n Task 1, 7___ Battslle, and NYS [and, under
subcontruct, the University of Ussa (C. Rappu)l, will uwe
tlie best-separation and GC/MB techniques at their disposal

and will implomont any improvements in mothodology
appearing during this work.

The work in cm- tusk is divided into four secgtions:

as GQC/M8 Crous Chsck

?_._- the University of Umea, Battelle, and NYS will
analyse the five sampleés provided under Task 1b .
(¢12.5) for PCDF and ICDD. At & miminum, the samples - . -~
will be analyszed for the aix 2,3,7,8,X-PCOP congeners . '
listed in Task la and for 2,3,7,8-FCOD. The {nitial '
qoal for the lower limit of huouon will be 1 ppbe &
Actual deteotion limits for each of the significant ‘2
compounds will be estimatad: Control samples will be
evaluated as neocessary., (If necessary, replicate
analyses will be performed on selected samples as
requestsd by EPRI - at an additional ooet of $2000 per
sanple.}) Other compounds, particularly PCOF and PCOD
congeners will be determined when feasible. Any
significant unknown or indeterainats psaks found in

the gas chromatoqram or mags speotrogram wWill be
noted.

b, Assessment of Methodology

?__(and, via suboontract, C. Rappe), Bcttollo. and NYS
“will participate in the preparaticon of a milestone
report susmarizing the results of the analytical
cross-ohock, the sources of any {nitial differences,
the resolution of these diffences and any remaining
unrosol vod problexs with suggestions for future reso~
lutiones The report will bs prepared in order to
provide a common working basis for the later round
robin (Task o) and to provide recommendations to EPRI
to either continue the program as plannsd initially or
to divert funds for additional wverification of analy-
tical mthodoloqy. Contaminated aged transformer oil
will recvive particular attention hore because its
chernical complexity may not allow analysis of con-
geners at the ppb or even tens of ppb level., Such &
finding could affect ths sample selection process
(Task 2). This report is not intended for publiication

LOELO8
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and would not bs distributed beyond EPRI and its
reviewers and the participants in this task.

©. QRound Robin Analysis

?___. Battelle, and N¥S will analyse a minimum of
twenty (20) samples {(University of Umea 10 samples)
from Task 1c for the six 2,3,7,0,X-PCOF conyoners
listed in Task a and for 2,3,7,8,-PCOD and, by
standard mothods, for PCBs. Other compounds will be
determined when agreed upon bastween each contraoctor
and.EPRI, Any.additional ocsts for additional
analysis will be agreed on before hand. Deteotion
limits sought will be specified based on results in
Tasks 3a and Jb,

Tagk 4: Equipmont Trials

The purpose of this task is to inwetigate the conditions
under which PCODs and PCOFs might be formed in utility
opezations. Battelle will have primary responsibility fer
supervising this task, Thelir subcontractor (Xuhlman) will
run at least ten trials using 10 kVa single=-phase traas~ <
formrs operating under a variety of conditions. Contame
inated mineral oil or askarels Trom the test equipment will’
be sampled and analysed by the GC/MS technique validated u&
Task 3 to evaluate factors whioh can lead to PCOF and DO
formations Experimental variables will include such
faotors as arcing, corona, high temperature aging, and
variations in askarel and contaminated oil composition. ?___
will provide consultation on this task.

Task S5t Pyrolysis of Aroclors 1016, 1343, 1354, and T/7CB

Three Aroclors will be pyrolyzed by NY¥8 using literature~
based procedures to explore their relative tendencies to
form PCOFs and related matarials. It has been

suggested that 1016 and 1242 say form
nuch lower amounts of biologically active isomers than the
Aroclors which have alteady been studisd, This hypothesis
will bo towtad using analytiocal proceduras doveloped in

- Task 3. 7_ will provide consultation‘on this task.
- B -

_.._‘ .

‘I' 61t Combustion of Aroclors 1016, 1242, 1254, and 7T/7Ch

; Three Aroclors will be burned in cua'. (NYS) model
1ne£mutor to explove their relative propensity to form
toxic PCOFees These exporiments may shed light on the
hasard posed in the coabustion of Aroclors 1016 and 1242,
T__ will providenconsultation on this taek.
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7+ Task 71 Development and Validation of a Rapid MS/MS Based
Scoreening Technique

NYS will develop a chemically based scrsening tschniqus to

. - provide a rapid, occonomical complehsnt to traditional

© riqorous analytical proocsdures. The availability of the
sanples and extracts discussed in Tasks 3.a, 3.0, S and 6
provide an unusual opportunity to validats a MB/MS-based
soreening procedure rapidly and economically. It may be
dosirable to i{nvolve an independent consultant agresable to
both NY8 and EPRI for technical guidanoe.

U, task B 'Repo&

ae Preparution of Month o ty

Informal monthly lottir reports summarising tschniosl
progress will be prepardd during the odurse of thiae -

project. ' ,

b Ereparation of Milestone Reports PRI
Milestons reports will bs prepared on oouxo'dén' oh i”‘
bi. Task 3a ? - *’ Sz
bii. Task 2b (Battells) %t

biii. Task 3b (All)

ce Preparation of Final Reports

Pinal reports including all work zeported in
previously mentioned wilestons reports will be
prepared in publuhablc form by each of the con~

tractors.
ds Sumpary Report
_ £
W« - “PCOP and PCOD 4n Blectrical Equiprent® - Each ocon=

susmaricing the PCOP and PCOD content found in the

A equipment sampled., The report would include any

. - i ‘contlusions possible about the sources of any PCOF and
PCOD found, 1t would also include any extrapolations

poasible about the PCLF and PCOD content of olcotr&oal

oQquipment in qenezal.

'i:d - tractor will participate in preparation of a report
‘_“-.. .'.). :
¢

This zeport as well as the mileatons report on

S, Task 3 . may bs best coordinated by sn indepen-
dent consultant who is not & participant in the
analysis of samples. Each contractor will contribute
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his expertise in the chemical analysis of dielectric

fluids, in the chemistry of PCB, PCOP and PCDD
the behavior of slectrical oqut;mnt. 4nd in_
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