Electric Power
Research Institut«

6 July 1983

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

Dear Carl:

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

of EPRI1"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. In
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 1is very anxious to begin this work, 1 would appre-
ciate a rapid response. Feel free to call me if you have any
guestions (415) 855-2018.

Sincerely,

Jacques Guertin
Project Manager
Environmental Physics and Chemistry

JG sms
Enclosures

i i NfcV 036916
cc: Gil Addis

34ij~ jillview Avenue. Post OMice Box 10412. Palo Allo, CA 94303 Telephone (415) 855-2000
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EPRI - RFP2028 PCOF .
PROPOSED WORK STATEMENY

1+ STATEMENT OF WORK

Tel

Background

Concorng about effocts of polychlorinated biphenyls (PCB) on human
health and the environmant led to a ban.on produotion and to
regulation of use and disposal in the Onited States. PCB, often
blehided with tkl-and tetrachlorobehzenes (1/ICB), were uged as
dielectrio fluids in capacitors, trahsformsrs and other slectrical
oquipmont. Rugulation of PCU continuey to have a very direct effect
on owners or operatore of this equipment: Work at the Electric Powsr
Resoarch Institute (SPRI) is aimed at adding eloctrio utilities in
complying with thess regulations. BEPRI also (s investigating areas .
which may affect the future perception of the hacards of ICh eor alter
the requirementa for compliance. -

Many of the effects associated with PCB now appear to be attributable -
to either polychlozinated dibenzofurans (PCDF) and/or dibensodiexing § -
(PCDD}, PCDF can be formed from PCB, PCDF and PCDD can be fermed .
from 2/1C8, 1t is possible than that PCDP and PCDD were introduced . 'g
into electrical apparatus as trace contaminants in PCP during mamu=. - ﬂ} >
facture or installation or that they may be formed during normal ey -
abnormal operation, However, there is little hard information on the
ocourzence if any of PCDF and PCOD in olootrical squipment and no

basis for asnsegaing thelir effects.

The purpoges of the program are to identify the levels of PCOF and
PCOD 4in operating eleotrical equipment and to attenpt to relate these
levels to the conditions of sexvioe cof the egquipment. To accomplish
these purposes, appropriate analytiocal techniques nust be demen=
stratod and relevant dielectrio liquid sampleos must be selected and
analyced, The results should have maximum reliability and oredi-
bility. The overall program thus inoludes soveral participants =

the University of Umesa with C. Rappe as
consultant, the Battelle Memorial Institute with Kuhlman Corporation
as sub-contractor and thu New York Stats (NYB8) Department of
Health. Where desirable, equipment trials will be staged in order to
provide particular PCB oxposure sceharlos which may not be readily ‘

_ available from squipment in service.

The final veport of EPRI program RP1263-11 will be used as a
literature hase.

A+ York Tasks

s Task 13 Preparation of Samples

The purpose of this task 1? to provide samples of insula-
ting liquids spiked with C'” labsled PCDF and PCOD con-
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11.a.4,

1.a.5,

geners. Carbon-13 containing congeners in measurable quan-
tities are absent in normally occurring materials and are
dearly distinguishable from normal isotopic materials by
mass spectrometry. Spiking sample* with labeled congeners
providos . unique internal standard for accurate analysis*

Synthesis and spiking will be done by 7

V. One
grdm sifceti aliquots of .the spiked liquids will be supplied
to'the round robin participants - Battelle Memorial Insti-
tute, Nts and the University of Umea (C, Rappe)« Similar

aliqguots will be retained for use in this program by the spiker.

This procedure minimises the risk of loss of these costly
and potentially hasardous materials. A representative of
BSttelle will participate in the spiking procedure and the
associated record keeping.

The work in this task is divided into three partsi \V4

a. Standard Materials

Six congeners of PCDr, prepared from C13 precursors, 1;v i-

vili be provided to spike approximately ninety (90) jS. =
dieieotrio fluid samples of one gram else at appremi”F
mately the 100 ppb level of each congener« The A
congehars will bei

l.a.l 2,3,7,8-PCDP
l.a.2 1.2.3.7.8- PCDF
1.a,3 2.3.4.7.8- PCDF
l.a.41 1.2.3.4.7.8- PCOr
l.a.51 1.2.3.7.8.9- PCDP
1»a 6" 1,2,3,6,7,8-PCDP

Does the use of any of these pose any separation
problems with present state-of-the-art techniques?

, (b«' Baseline Samples

Samples of five liquids will be spiked with measured
amounts (100 ppb) of each of the six PCDP and one PCDO
congeners listed above (l.a.l-1.a.7). The five
liqguids will bet

1*b*1 - Aroclor 1016
1.b.2 Aroolor 1242

and 1.a.6 are prepared as a mixture in the ratio of 1il.3i0O»5.

NEV 036910
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Task

b*

3,
1.b.3 Aroclor 1260
1.b.4 Tri/tetrachlorobensene mixture
(T/TCli)
1*p*5 Aged mineral oil containing 500

ppm PCB and 500 ppm T/TCB

The first four samples will approximate as closely as
possible unused liquids formerly employed in the manu-
facture of electrical apparatus* The oil used in
sumpio I.b.5 will be obtained from an aged transformer
and will be spiked with Aroclor 1254 and T/TCB approx-
imating the condition of unused askarol*

In-Service Samples

Samples of up to twenty liquids supplied by Batteiie
from electrical apparatus in service (see Task 3 for a
discussion of the sample selection and acquisition
process) will be spiked in the same way it sao|kleft ,
1.b*1-1 *b.5» Spiking level will be determined ifttf,..
completion of Tasks 3a and 3b* Hie spiking is boot *
done for all samples in one, or at most, two ;
batches, This will maximise reproducibility and veil
ability and minimise demand« on an outside expert* *
(Aliquots of only ten samples will be provided.% the
University of Umess) H

2 Selection of Samples from In WrtpjM |
Selection of Ganerlo Candidates

The range of applications of equipmsnt filltd with
askarel or minersl oil contslnlng PCB will be surveyed
? and their typioal and extreme conditions of
service will be delineated* From this, approximatsly
twenty (20) generic equipment candidates for sampling
and analysis of liquid will be identified* Bopheeis
in the identification procese will be on equipaent
operating under extreme condition«* However, e broed
enough range of samples should be planned to determine
conditions under which no PCDF will be found* Achert
of pertinent history to be obtained on each sample
will be developed together with a listing of desirable
added optional information to be reported as aveil-
able. The sample selection prooees and the format of
the hietory chart will be confirmed by the SPAS
project manager* A milestone report on this work will
be written.

Acguisl tioii' of Samplea
Batteiie with the help of the EPRI projeot manager, if

needed, will arrange to acquire liquid sample« repre-
sentative of the candidate type* Identified above in
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order to supply the samples to ?7_-CRD for spiking -
Tagk 1c.

Tagk 31 Gas Chromategraphy/Mass Spectroscopy Analysis

(Gc/us )

The purpcee of this task is to analyze dielsctric fluids
containing PCU for PCDF and PCDD congeners, specifically
thogse listed in Task 1, 7 _ Battelle, and NY8 [and, under
gubcontruct, the University of Vi {C. Ruppu?!, will uue
tlic badt-sepavation and GO/MS techniques at their disposal
and will iwmploment- any improvaments in methodology
appauring during this work,

The work inm this task is Hividéd into’ four sedtionss

as GC/M8 Croysg Check

T .. the Univorttty ot Unoc, inttollo, and NYS will
qnalyze the five onnalol provided under Task 1b N

(i1.5) for PCOF and #CODy At a miminum, the semples "~ . °

will be analyued for the #ix 2,3,7,8,X~-PCOPF congeners .
iieted in Task 1a and for 2,3,7,8~FCOD. The initial
goal for the lower linit of l.tlct.i.on will be 1 ppbe &
Actual detection limits £or each of ths significant 2
compounds will be estimateds Control samples will be-
evaluated as necessarys (If necessary, veplioate o
analyses will be performed on selected samples as
roaquested by EPRI - at an additional cost of $3000 per
sample.} Other compounds, particularly PCD7Z and PCDD
congensrs will be determined when feasible, Any
significant unknown or indeterminates peaks found in

tha gas chromatogram or mass spectrogram will be

notod.

b. Assesgment of Methodology

(and, via subcontract, C. Rappe), Battelle. and NYS
will participate in the preparation of a mileatons
report summarizing the results of the analytical
crogs-check, the sources of any initial differences,
the resolution of those d&iffences-and any remaining
unresol ved problems with suggestions for future reso~
luticne The report will be preparsd in order to
provide a common working basis for the later round
rchin (Task 3dc) and to provide rscommendations to EPRI
to either continue the program as planned initially or
to divert funds for additional verification of analy-
tical methodology. Contaminated aged transformer oil
will roceive particular attention hore because ite
chamical complexity may not allow analysis of con=-
gensrs at the ppb or evan tans of ppb level, BSuch a
finding could affect the sample selection process
(Task 2}, This report is not intended for publicaticn
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and would not bs distributed beyond EPRI and {ts
revievers and the participants in this task,

o« Round Robin Analysis
? Battelle, and NYS will analyze a minimum of

twenty (20) samples (University of Uma 10 samples)
from lYask lc for the six 2,3,7,0,X-PCOF congoners
ligted in Task 1a and for 2,3,7,8,-PCDD and, by
standard methods, for PCBe, Other compounds will be
determined when agreed upon bstwesn each contractor
and.EPRI. Any. additional costs for additional
analysis will be ayreed on béfore hand. Detection

. limits sought will be speoified based on results in
Tasks 3a and 3Jb,

4, Tagk 43 Eguipment Tria

The purpose of thia task is to inwestigate the conditiens
under which PCDDa and PCOPs might be formed in utility
opexations. Battelle will have primary responuibility for
supervising this task. Their subcontractor (Kuhlman) will
run at least ten trials using 10 kVa single-phase trans~
formers operating under a variety of conditions. Contam=
inated mineral oll or askavels Yrom the test squipment will!
be sanpled and analysed by the GC/MS technique validated 1ni}'
Tagk 3 to eavaluate factors which can lead to PCOF and PCDD
formation. Experimental variables will include such

factors as arcing, corena, high tempsrature aging, and
variations in askarel and contamninated oil composition. ?2_ _
will provide consultation on this task.

S. Task Si1 Pyrolysis of Aroclors 1016, 1343, 1254, and T/TCB

Three Arcclors will bs pyrolyzed by NYS using literature-

bagsed procedures to explore their relative tendencies to

form PCOFe and related matarials, [t has been

suggested that 1016 and 1242 may form

s much lowar amounts of biologically active iaomers than the

Aroclors which have already been studied. This hypothesis

will bo tostad using analytical procedures developed in

"' Tamk 3o 7_ will provide oconsultation on this task.

.6 Tagk 6t Combustion of Aroclors 1016, 1242, 1254, and T/7CB
Ny .

" -: Yhree Aroclors will ba burnsd in CL&R's {NYS) model

. inoinerator to explore their relative propensity to form
toxie PCRFe, ‘hewe expsriments may shed light on the
hazard posed in the combustion of Aroclors 1016 and 1242,
T__ will provideconsultation on this task.

i NEV 036921
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7, Tasgk 7: Dowelopment and Validation of & Rapid MS/MS Baged
Screening Technigue

NYS will davelop a chemically baged screening technique to
- .provide a rapid, oconomical compleiwent to traditional

rigorous analytical proosdures. Ths avallability of the
sanplen and extracts disoussed in Tasks 3J.a, 3.0, § and 6
provide an unugual opportunity to validate a MB/MS-basad
goreening procedure rapidly and economioally. It may be
desirable to involve an independent consultant agrseable to
both NY§ . and EPRI for technical guidance.

4, fdask Bi_Heports

ae Prdparation of Montlily Re tB

Informal monthly lattet reports summarizing technical
progress will be preparéd during the course of thie-
project, : ;

b, Breparation of Kileytons Reports: AR
Nilestone reports will be prepared on oolplc't.ion":eh, 3.0k

bi, Task 2a 1 . _ éf Win
biis Task 2b (Battellse) R %x
biii, Task 3b (All}

c. Preparation of Final ReporLs

Final reports including all work reported in
previcusly mentioned milestons reports will be

prepared in publuhablo forx by sach of the con-
traotors.

de 8&u ry Re t

*PCDF and PCOD in Elsctrical Equipment® - Each con-
Y+ cractor will participate in prepavation of a report

Wkl . sunmmarizing the PCDP and PCDD content found in the
CL 5 T equipment sdmpleds  The report would include any

. ‘conclusions possible about the sources of any PCOF and
PCDD found, It would also include any extrapolations
poasible about the PCLEF and PCDD contont of olecf.tioal
oquipient 1n general.

This report as well as the mileatone rmport on
U, Tasak 3 . may be bhest coordinated by an indspen«

dent consultant who is not a partioipant in the

analysis of samples. Fach contractor will contribute

NEV 036922
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hi» «xparti»# in th# oh«wical analysis of dioiactric
fluid«, in th« oh«»i«try of PCB, PCD? and PCDD and in
th« bahavior of «loctrioal «quipnwnt#
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The University ofDayton

October 3, 1985

Dr. John H. Craddock 0oC1 8 ~
Product and Environmental
Safety Director
Monsanto Company
800 North Lindbergh Boulevard
St. Louis, MO 63167

Dear Dr. Craddock:

Enclosed is an interim report of progress on the project
entitled "Thermal Decomposition and Product Analysis of Selected
Chlorinated Compounds and Dielectric Fluid Additives.” This
is only a draft and I would welcome any comments you have in
regard to the content on organization of the report.

As you know, at this point we have not detected the Tformation
of any TCDFs in laboratory testing related to this project.
However, our understanding of the thermal decomposition of 1,2,4-
trichlorobenzene has advanced considerably and 1 am confident that
this new information will lead to future experimental success.

It"s my understanding that Barry Dellinger will be meeting with
you at the EPRI conference in Seattle to discuss the direction of
future work.

IT 1 may be of any assistance or can answer any questions
regarding this report, please contact me.

Sincerely,
Dc ,, L. Hall
Environmental Chemist
mab
Enclosure
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