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IT IS HEREBY STIPULATED AND AGREED by and
between Counsel for the Plaintiffs and Counsel for the
Defendants, that this deposition may be taken in shorthand
by TAMI L. BRUDER, a Notary Public and Registered
Professional Reporter, and afterwards transcribed into

typewriting and signed by the Witness.

WILLIAM B. PAPAGEORGE, P.E.,
of lawful age, being produced, sworn and examined on the
part of the Defendant Rockwell International Corporation,
deposes and says:
DIRECT EXAMINATION
QUESTIONS BY MR. GOEBEL:

Q. This is Tony Goebel. I’'m going to go ahead
and start the questioning, and then I don‘t know who will
go next, but if there are objections, I guess we can agree
that we’ll just make sure that the witness doesn’t
interrupt, because on the speaker phone, there might be a
little time lag in there, so -- so, Mr. Papageorge, you
might give us a little bit of time before to see if there
is an objection.

A. I’1l try to do that.

Q. Okay.

WATER_PCB-SD0000058587




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

A. I don’t mind being reminded if I don‘t.

Q. All right.

A. Can you hear me all right?

Q. Yes. We can.

A. Good.

Q. I suppose you can hear us okay?

A. Yes.

Q. Would you state your full name, please?

A. William B. Papageorge.

Q. And what is your current address?

A, 321 Pebble Valley Drive, St. Louis, Missouri
63141.

Q. Would you briefly tell us your educational

background, Mr. Papageorge?

A. I received a bachelor of science in chemical
engineering degree in 1943 and a master ofiscience in
chemical engineering in 1947 from Washington University in
St. Louis. In addition to that, I had earned 12 credits
toward a doctor of science degree at Oklahoma A & M,
currently known as Oklahoma State University.

Q. Over the years, have you attended seminars
relating to your field of study?

A. Yes.

Q. And would you generally tell us how many

seminars you attended, if you can?

6
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A. Oh, I -- I have never kept a score sheet on

them. There were many. And when you say my field of

study --
Q. Engineering, chemical engineering.
A. Chemical engineering. Because many of these

seminars really became business-oriented types of
seminars. As best I can recall, I would suggest that
maybe a half a dozen seminars relating to chemical
engineering.

Q. And you said that you attended other seminars
related to the businecs in which you have worked. What
kinds of seminars were those and how many did you attend?

A. Oh, I -- I attended sessions at Washington
University at their school of business administration in
the 19 -- early 1960s. I attended seminars at the
American Management Association in New York City in the
middle to late 1960s. There were others that, at the

moment, don‘t come to mind here.

Q. Have you ever taught any seminars?
A. I have taught seminars -- I hope we have the
same definition of seminars. I have taught seminars

within Monsanto --

Q. All right.
A. -- Company.
Q. Let’s get into your work experience. After

7
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you obtained your master’s in chemistry degree, what was
the first employment that you had?
A. I was employed by the Phillips Petroleum

Company in Bartlesville, Oklahoma.

Q. And for how long did you work there?

A. From 1947 to 1951.

Q. What did you do for Phillips Petroleum?

A. I initially worked in Phillips Petroleum’s

research department, working with drilling fluids and
secondary petroleum recovery. That assignment lasted for
about two years, and then I was assigned to the refining
department where I did engineering work relating to
equipment used by the petroleum industry in separating the
different petroleum fractions or materials.

Q. All right. What kinds of -- you mentioned
that you had worked with drilling fluids in the research
department. What kinds of fluids were those?

A. I don’t know how to describe it. They were
mixtures of clays with various additives that are used
during the oil well drilling process to lubricate the bit
and to carry the cuttings back up to the surface,

resulting in a clean hole.

Q. All right. 1In 1951, you changed employers?
A. I did.
Q. Where did you go to work then?

8
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A. I joined the Monsanto Chemical Company.

Q. And what was the first job position you had
with Monsanto?

A. I was assigned as a design engineer in the
plant’s engineering or technical department.

Q. What were your responsibilities in the design
engineering department?

A. To specify the equipment required to produce
a product at the plant. This included pumps and tanks and
distillation columns, instruments and the lile.

Q. Would you tell the jury a little bi*t about
the Monsanto Chemical Company, and I would ask you to
limit your question to its involvement of the manufacture
of PCBs or polychlorinated biphenyls?

A, Well, Monsanto, in 1935, acquired the Swan
Chemical Company, and at the Anniston, Alabama plant of
that company PCBs were manufactured, and this was
Monsanto’s first inQolvement with PCBs. Within a year or
two, the plant in Sauget, Illinois, S-a-u-g-e-t, was
designated as the second plant within Monsanto to produce
PCBs. As best I recall, shortly after World War II, an
additional plant was constructed in the United Kingdom at
Newport, Wales. In late 1969, Monsanto, in a joint
venture with Mitsubishi Chemical Company, built a plant in

Japan. Does that help?

WATER_PCB-SD0000058591




19

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

Q. Yes. It does.
A. All right.
Q. What kinds of -- when you say Monsanto

manufactured PCBs, what kinds of products did --
eventually that Monsanto produced were PCBs put into and
what were their uses?

A. The PCBs were used in mixtures of materials
that resulted in fluids used in electrical equipment such
as transformers, capacitors and starting equipment. The
PCBs were also used as an ingredient in fluids used in
hydraulic systems, industrial hydraulic systems as
distinguished from automotive hydraulic systems. PCBs
were also an ingredient in fluids used in industrial heat
transfer systems. They were also an ingredient in fluids
used in vacuum systems. The PCBs were used as additives
in such things as paints and coatings, caulking materials,
adhesives, inks, carbonless copy paper. I believe I‘ve
covered all of the uses that come to mind at the moment.

Q. Was Monsanto the only manufacturer of PCBs in
the United States after 19352

A. It’s hard to prove one way or the other that
Monsanto was the only or the major. There is some
indication that other companies attempted and did make
some PCBs through the 40 or so years that PCBs were

manufactured. I personally would suggest that the best

10
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word to use describing Monsanto’s production is to suggest
that it’s a very high, 90 plus percent.

Q. All right. We‘ve talked about PCBs. What
are PCBs and why would they be desirable for use in like a
hydraulic fluid?

A. PCBs are the -- let me back -- let me start
over again. The acronym PCBs is really used to describe
the chemical family called polychlorinated biphenyls.
These are materials that are made from benzene and
chlorine. They number over 200 different members of that
family of chemicals. The materials sold for industrial
purposes always consisted of various mixtures of these 200
or so different chemical entities. The attractive feature
that PCBs had, and still have, they are very stable
chemicals that offer the highly desirable characteristic
of being fire resistant. So, relating to the use in
hydraulic fluids, the benefit is one of being able to have
a fluid under a high pressure in a situation where fires
can and do result, that the fluid, if it should ever
escape, would not ignite.

Q. Was there -- at the time PCBs were used in
hydraulic fluids, was there any better formulation to --
that would resist fire than PCB-containing fluids that you
know of?

A. I don’t personally know of any better

11
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formulation as it relates to the properties of the
material, including lubricity, stability, fire resistance,
these kinds of things.

Q. In our case we’ve had the term "Aroclor" come
up. What is the relationship between Aroclors and PCBs?

A. Aroclor, that’s capital A-r-o-c-l-o-r, is
Monsanto’s trademark for some of their products. Included
in that trademark were the PCBs that were sold as PCBs
without any other additives.

Q. And then different Aroclors could have been
contained in different formulations of PCB-containing
hydraulic fluids; is that right?

A. That is correct.

Q. Let me get back to your work experience with
Monsanto Company or Chemical Company. You‘ve told us
about being in the design engineering department. How
long did you stay there?

A. A couple years.

Q. And then what was your -~ did you continue to

stay with Monsanto Company after that?

A, Yes.
Q. What was your new position?
A. Following the engineering assignment, I was

assigned as a -- at first as an assistant supervisor and

finally as a supervisor in two units of the plant that

12
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produced chemicals.

Q.
plant?

A.

example, the engineering department that I joined was a
part of a Monsanto plant, so I moved really from the

engineering department into the production department.

Q.

department located?

A.

referred to by Monsanto as the J.F. Queeny Plant.

Qo

Plant?

plant?

plant.

Q.

of the plants that produced products which contained PCBs?

A,

Q.

Illinois plant?

And in what year did you make a move to a

Well, from the very beginning,.the -- for

And how long were you at the J.F. Queeny

In which plant was the design engineering

It’s the Monsanto plant located in St. Louis

Until 1964.

And then you were transferred to another

I was.

Which plant is that?

I was transferred to the Sauget, Illinois

And that, from your earlier testimony, is one

That is correct.

What was your position at the Sauget,

13
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A. I was one of five or six general
superintendents of production.

Q. And what were your responsibilities as a
general superintendent of production?

A. I was assigned several operating units that
produced, as best I remember, something like 20 or so

different chemical products.

Q. And did those chemical products contain PCBs?
A, No.
Q. So, when you were at the Sauget, Illinois

plant, you didn‘’t work with any products that céntained
PCBs; is that right?

A. I hesitate because in producing the products
assigned to me, some of the units used PCBs in their
systems such as their air compressors or their heat
transfer systems or the transformers, so PCBs were
involved but not as a product.

Q. Is that when you first became familiar with

PCBs and their use?

A. No.

Q. When did you first become familiar with PCBs?
A. About 1956 or so.

Q. And that was when you were in the design

engineering department?

A. No. That’s when I was assigned to the plant

14
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maintenance and construction department.

Q. And in what sense did you become familiar
with PCBs in 195672

A. I was a supervisor of a team of craftsmen who
were involved in the installation of new equipment, not
under -- not with major projects, but with small projects
throughout the plant, and in supervising that work force,
I had to become familiar with the materials they might be
involved with, and when this group would install, say, a
transformer or replace a pump in a heat transfer system or
install a compressor and fill it with hydraulic fluid,
that’s when they became involved with PCB-containing
fluids.

Q. Between 1956 and during the time you were at
the Sauget, Illinois plant, what other experiences did you
have with PCBs or PCB-containing fluids?

A. The involvement with PCBs and employees
broadened when I was appointed superintendent of the
maintenance department in about 1958 or so. This included
not only that small new construction work force but all of
the plant’s craftsmen, which numbered about 400 or so,
involved in many ways with PCB-containing materials. 1In
1963, I was assigned as general superintendent of
warehousing distribution and utilities. During that

assignment, I was involved with PCBs in at least two ways,

15
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one as a shipper of the material from the warehouse or the
tank fafms, the other was as the use of PCBs in the
utilities department which was involved with the
distribution of electrical power in the plant. I think
that brings me up to the assignment at the Sauget,
Illinois plant.

Q. Did you leave the Sauget, Illinois plant

after 1965?

A. I did.

Q. In what year?

A. 1965. I forget the exact month, but --

Q. And where were you transferred to?

A. I was transferred to Anniston, Alabama, at

Monsanto’s plant located there.
Q. You told us earlier that that plant also

manufactured PCB-containing fluids --

A. That is correct.

Q. -~ or products containing PCBs?

A. Yes.

Q. What was your position at the Anniston,

Alabama plant?

A. I was plant manager.

Q. And as plant manager, what were your
responsibilities?

A. I guess I was best described -- I was

16
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responsible for everything that happened at the plant or
to the plant.

Q. What products did Monsanto manufacture at
Anniston, Alabama?

A, 0f course, we had the PCBs. There was also
group of chemicals referred to as polychlorinated
terphenyls, t-e-r-p-h-e-n-y-1l-s, biphenyl, chlorine,
hydrochloric acid, phosphorus pentasulfide and an
insecticide we called Parathion, P-a-r-a-t-h-i-o-n, and
another pesticide we called Niran, N-i-r-a-n.

Q. Did you use different Aroclors in the
manufacture of these products you just mentioned?

A. These two, the pesticides?

Q. No. All of them. Well, I guess it would be
in the polychlorinated biphenyl products that you would
have used several different kinds of Aroclors; is that
right?

A. That is correct.

Q. And could you tell me the different kinds of
Aroclors used?

A. At that time at the plant, the Aroclors that
were used to make products shipped from the plant that
included other materials would be Aroclor 1242, Aroclor
1248, Aroclor 1254, Aroclor 1260.

Q. Would you explain in a non-technical way the

17
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difference between, for instance, an Aroclor 1242 and,
let’s say, 12607

A. Well, they’re, of course, a -- one difference
is the type of PCB in the final mixture, but the
predominant feature really is one of the amount of
chlorine in that total mixture. The 42 used in the
terminology represents 42 percent by weight of the
material is chlorine. The 60 used in the Aroclor 1260
designation refers to the presence of 60 percent of the
material by weight being chlorine.

Q. All right.

A, So, the higher the last two digits, the more
chlorine is present.

Q. In the manufacturing process at the Anniston,
Alabama plant, I suppose you would have waste waters that
would contain PCB fluids or PCBs?

A, Yes. Yes, on occasion.

Q. And what years were you at the Anniston,
Alabama plant?

A, From fairly early in ‘65 to the end of ’69.

Q. How did Monsanto dispose of its waste waters
that contained PCBs at that plant?

A, The waters that could possibly on occasion
contain PCBs were sent to an in-plant pond, one of two

ponds. In this pond there was crushed rock which was

18
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there to neutralize any acid that might be present in that
water. Remember, I said earlier about the presence of
hydrochloric acid at the plant. The pond also served as

a -~ I’'m going to call it a trap, if you will, to capture
any PCBs that might have gotten into that water. That
water then, after settling for -- I forget the exact
number of days or retention time in that pond, would flow
to the Anniston, Alabama waste water or municipal
treatment plant. Frequently, and I have forgotten the
degree of frequency, the pond would be bulldozed, if you
wili, to pick up the sediment, the crushed rock that was
contaminated with PCBs, and that material would be drummed
and hauled off to the in-plant landfill. The pond would
then be re-lined with the proper clays to prevent water
from seeping through. New crushed rock would be applied
and the pond would be ready for service. 1In the meantime,
the second pond was in service, so they would alternate

the two ponds.

Q. If I understand your testimony correctly, you
said that once the water -- the waste water would sit in
the pond a while, then you would -- would you actually

treat the water before it was deposited into the Anniston,
Alabama waste treatment facility or would it just be
skimmed off and put there?

A. I think the skimmed off applies better. The

19
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water or the sediment at the bottom would be retained.
It’s the clear water on top that would be pumped to the
municipal treatment plant.

Q. And as plant manager, did you think that this
was an acceptable means of disposing of Monsanto’s waste
waters at the time?

A, Yes, sir.

Q. You left there in 1970, I believe, the
Anniston plant?

A. Yes, sir.

Q. Do you know how long after 1970 that the
Anniston plant continued to put its waste waters in a

holding pond?

A. Are we talking here now as it related to
PCBs?

Q. Yes.

A. As I recall, the production of PCBs at

Anniston was terminated in 1972, so the pond would no

longer be involved with PCBs.

Q. Only because they stopped manufacturing PCBs
in 19722

A, At that plant, yes, sir.

Q. After you left the Anniston, Alabama plant,

what was your next position with Monsanto?

A. I was assigned to work in the St. Louis

20
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offices of Monsanto with the title of manager,
environmental control, involved with the PCB in the

environment issue that was evolving at the time.

Q. Was that a new position or did you replace
someone?
A. That is a new -~ that was a new position.

Q. All right.

MR. BOLZLE: What year was that again?
MR. GOEBEL: 1970.

Q. (By Mr. Goebel) When you say involved with
the PCB issue evolving at the time, what were your
responsibilities as manager of environmental control as
related to the PCB issue evolving?

A. The responsibilities involved really the PCBs
and their presence in the environment, the possible
effects on the environment, and it was my responsibility
to try to keep abreast of all the rapidly developing
information and sharing this with, of course, people
within Monsanto involved with PCBs and also with customers
as well as regulatory representatives and various private
laboratories and, of course, including laboratories at
several universities.

Q. When you say that you tried to keep abreast
of all information, did you read a lot about the studies

that were being conducted during that time period?

21
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A. Yes, sir, as much as I was made aware of,
could find.

Q. Did Monsanto do its own studies at the time
or did it conduct its own studies?

A. Yes. It did.

Q. And were you also made aware of what those
studies were?

A. Certainly.

Q. And how were you involved other than just

reading about them?

A. About which? The Monsanto studies?
Q. Yes.
A, Oh, I, of course, in many ways looked over

the shoulder of the researchers in Monsanto. I was
privileged to attend the contract laboratories conducting
animal testing studies. I sat in on many meetings at
which the progress of these studies was reported. I
helped to get proper financing of some of the work. I
don’t know what else to share with you here. I tried to
get as involved as I could.

Q. All right. When you said that you looked at
the presence of PCBs in the environment, would it also be
true that you were familiar with the studies around that
time period in the 1970s on the impact of PCBs on the

environment and the alleged health hazards of PCBs?

22
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A. I certainly tried to do so. Yes.

Q. Are you familiar with the Swedish study?

A. Yes.

Q. And for the jury, would you tell us what the

Swedish study was?

A. At the University of Stockholm, there were
two principal investigators, Drs. Widmark and Jenssen,
J-e-n-s-s-e-n, who were conducting studies to determine
the presence of DDT in the environment. As they were
conducting these studies, they kept running into an
interference in their instruments and in their results.
They weren’t initially sure of just what this material
was. They finally speculated or believed that it was
PCBs. They reported this, as I recall, in late 1966 at a
meeting in Europe, and it was about 1967 that they were
pretty well convinced that it was PCBs that were causing
these interferences. That was the gist of it.

Q. All right. Did -- so, really, the Swedish
study, based on their study, they detected the presence of
PCBs in the environment in Europe, right?

A. In samples obtained near their university,
yes, sir. I don’‘t know that -- correctly to say in total,
in all of Europe, no, at that time.

Q. And did they do -- other than to indicate

that PCBs were present in the environment in the location
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that you just described, did the Swedish study involve an
analysis of the impact of PCBs on the environment or on
human health?

A. No.

Q. Did the researchers who conducted the Swedish
study, were they able to narrow the kinds of PCBs that
they found in the environment?

A. Yes. They were. They were reporting the
presence in environmental samples of the higher
chlorinated types of PCBs.

Q. And I believe they discovered the PCBs that
had 54 percent or 60 percent chlorine by weight; is that
right?

A. That is correct.

Q. Have you had a chance to review the Monsanto
records on the kinds of Pydraul used at the Rockwell
Manufacturing, Russellville, Kentucky plant?

A. Yes. I have.

Q. And based on those records, I believe the
Russellville plant used Pydrauls 312 and F-9; is that
right?

A. That’s what I saw in the record. Yes, sir.

Q. And I believe -- well, can you tell me, first
of all, what is Pydraul?

MR. DAVIDSON: Tony, this is Gerard. May I
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interrupt a minute? Bill, if it would be possible, would
like to take a short break.

MR. GOEBEL: Oh, sure.

MR. DAVIDSON: And I’ll run down and see if
the faxes are here yet.

MR. GOEBEL: Why don‘t you just give us a
call back when you’‘re ready and they’ll put you through
here?

MR. DAVIDSON: Okay.

[Short break was taken.]
[Reporter marked Defendant’s Exhibits 1 through 5.]

MR. GOEBEL: Court reporter, I think I asked
him -- the last question was about Pydraul. I can’t
remember exactly what it was.

[Reporter read from the record as directed.]

Q. (By Mr. Goebel) That’s the pending question.
Can you tell me what is Pydraul?

A. Pydraul is a Monsanto trademark used by
Monsanto on its fluids sold for use in industrial
hydraulic systems.

Q. And Pydraul 312 and F-9 would have been two
different formulations of fluids, right?

A. That is correct.

Q. Do you recall the Aroclors contained in

Pydrauls 312 and F-9?
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A. .As best as I can recall, the F-9 contained
Aroclor 1248 and the Pydraul 312 contained Aroclor 1242
and Aroclor 1248.

Q. I know that Monsanto’s records do not reflect
that they had shipped Pydraul A-200, but I believe the
evidence in this case is that A-200 was used at
Russellville. Assuming that as true, do you know what
Aroclors were used in the Pydraul formulation A-200?

A. As best as I can recall, it’s Aroclor 1242.

Q. All right. Do the Monsanto records reflect
that the Russellville plant used any Pydrauls other than
those we’ve already discussed?

A. We’ve discussed three of them, the F-9, the
312 and the A-200.

Q. And I guess I should say any PCB-containing
Pydraul fluids other than those?

A. I saw nothing that would indicate that other
PCBs were involved at that location.

- MR. DAVIDSON: I would like to clarify. I
think that he -- Bill testified at the beginning of your
questioning about this, that the records reflected -- that
Monsanto’s records reflected sales of Pydraul F-9 and
Pydraul 312 to the Russellville plant, but not Pydraul
A-200.

MR. GOEBEL: Right.
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Q. (By Mr. Goebel) Other than those Pydrauls,
312 and F-9, it’s my understanding that Monsanto’s records
do not reflect that Russellville used any other fluids; is

that right?

A. That is correct.

Q. That is, PCB-containing fluids?

A. That is correct.

Q. So, none of the fluids used at Russellville

would have contained Aroclors 1254 or 1260; is that right?

A. That is correct.

Q. After you became familiar with the Swedish
study and the results and the conclusions they had reached
there, did you send out a letter to Monsanto customers
about the presence of the Aroclors or the higher

chlorinated PCBs?

A. When you say you, you mean me personally or
Monsanto?

Q. Monsanto.

A. Monsanto. There was a mailing in March of

1969 that referred to the Swedish studies along with some
other studies known at that time. A similar letter was
sent in early February of 1970.

Q. And I believe we have a copy of the February
9th, 1970 letter, and I’1l1l ask the court reporter to

please mark it as Exhibit 1 and hand it to you and see if
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that is the letter to which you just referred?

A. I have the exhibit and it is a copy of that
letter.

Q. In the second paragraph of that letter --
well, why don’t you generally identify the letter? Tell
me generally what it is, what it purports to be.

A. It’s a letter with Monsanto letterhead dated
February 9, 1970, authored by Donald A. Olson, director of
sales, functional fluids group. 1It‘’s addressed to Dear
Sir and attached to that letter is a copy of an article
from the journal Chemical Week dated October 29, 1969.

Q. And it says that the letter was being written
in response to several newspaper and magazine articles
published about PCBs discovered in marine, aquatic and
wildlife environments; is that right?

A. It does.

Q. And in the second paragraph of that letter it
states that the PCBs found resembled the higher
chlorinated biphenyls, that is, the 54 percent and 60
percent chlorine by weight?

A. It does.

Q. And that would be, in Monsanto’s tradenames,

the Aroclors 1254 and 1260; is that right?

A. That is correct.
Q. But you just told us that the Russellville
28
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plant had not used any fluids that contained these higher
chlorinated PCBs, right?

A. Not to my knowledge. That is correct.

Q. Further down on page one of Exhibit 1 it
says, "We would like to point out the following additional
facts, number one, products such as" -- and then it lists
several different Pydrauls, which include 312 and F-9,
"are not formulated with Aroclor 1254 or 1260." That is a
true statement, isn‘t it?

A, That is correct.

Q. And then point number two at the bottom of
the page says that PCBs with chlorine content of less than
54 percent have not been found in the environment and
appear to present no potential problem to the environment?
Is that what it says?

A, It does.

Q. Was that statement true at the time that it
was made?

A. It was.

Q. All right. And PCBs with chlorine content of
less than 54 percent would have included the Pydrauls 312
and F-9; is that right?

A, That is correct.

Q. Let me show you Exhibit No. 2 which is a form

letter from Monsanto authored by a Mr. Schalk. Do you
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have that?
A. I do.
Q. Is that the other letter to which you

referred a moment ago?

A. No. This is a letter that was also sent out
in February of 1970 to customers of Monsanto’s PCBs used
in various applications which Monsanto referred to as
plasticizer applications. This included paints and
coatings, sealants, caulking, adhesives, inks and so on.

Q. But the letter sent out in, I think you said,
March of ‘69, would that have been along the same lines as
Exhibits 1 and 2?

A, Yes, sir.

Q. All right. Exhibit 2 is very similar, is it
not, to the language in Exhibit 1 in that it refers to
several newspaper articles and magazines articles
published about PCBs and their discovery in some marine,
aquatic and wildlife environments?

A. That is correct.

Q. Then paragraph two of Exhibit 2 also
identifies PCBs found in the environment as being the
higher chlorinated biphenyls, that is, those containing 54

percent and 60 percent chlorine by weight; is that right?

A. That is correct.
Q. And again, in the -- at the bottom of Exhibit
30
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2 it says that those PCBs with less than 54 percent have
not been found in the environment and appear to present no
potential problem to the environment; is that right?

A. That is correct.

Q. And that would include the Pydrauls used at
the Russellville facility? They contained less than 54
percent of chlorine by weight?

A. Yes, sir.

Q. Let’s move on to Exhibit No. 3. 1It’s a
letter dated January 31, 1972. Do you have that in front
of you?

A. I do.

Q. The subject of this letter is polychlorinated
terphenyls, and you have mentioned that term before.
Would you tell the jury what a polychlorinated terphenyl
is, please?

A. I‘ll try. Let me compare it to the PCBs.
PCBs have two phenyl groups, and by phenyl I’m talking
about the equivalent of the benzene ring, the hexagon
diagram used by the chemist to graphically show benzene.
The terphenyls have three of these benzene rings in their
makeup. Does that help, sir?

Q. Yes. At the time that you were in your
position as manager of environmental control, were you

aware of any studies conducted by Monsanto or anyone else
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that indicated that PCBs were in the environment ~-- or
PCTs, I'm sorry, were in the environment?

A. I recall some samples taken by Monsanto
representatives and the analytical laboratory looking for
PCTs in those samples and none were found.

Q. When I say PCT, that’s polychlorinated
terphenyls, right?

A. Terphenyls. That‘’s correct.

Q. Are you aware of any studies that PCTs were
an environmental hazard?

A. I‘m not aware of any such studies.

Q. Did anyone at Monsanto ever conclude that

PCBs were an environmental hazard?

A. Did you say PCTs?

Q. Pardon me. PCTs.

A. No. There was no evidence to support that
conclusion.

Q. I believe Monsanto’s records reflect that

this Exhibit 3 was sent to the Russellville plant. Did
there come a time when the Pydraul fluids had been
switched over from a PCB fluid to a PCT fluid?

A. Some of them were switched over, yes, during
1971.

Q. Do you recall if Pydraul 312 and F-9 were

some of those fluids that were switched over to PCTs?
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A. They were.
Q. And I’m sorry if you gave me the date. When

did that transfer of the new formulations come about?

A. I believe that occurred during ‘71.
Q. Do you know when specifically in 19717
A. No. Not to the day or month. No, sir. 1I’d

have to look at the records to refresh my memory.

Q. All right. Would the PCT-containing Pydraul
fluids have ever contained an environmental warning label?

A. No. There was no basis for wording any kind
of warning.

Q. Referring back to Exhibit No. 3, the letter
says in the first paragraph, "We have decided to stop
using polychlorinated terphenyls as a component in our

fluids. Our new fluids will contain no chlorinated

components." What is meant by the term "chlorinated
components?"
A. These are chemical ingredients that contain

. chlorine as part of their makeup.

Q. That would include a lot of different things,
right?

A. Oh, yes. There are literally thousands of
chlorinated chemicals.

Q. It would include products other than just

PCBs; is that right?
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A. It’s possible. Yes.
Q. Chlorinated components can mean products

other than PCB-containing products?

A, Yes.

Q. This letter does not mention PCBs by name,
does it?

A. It does not.

Q. And it does not indicate which Pydraul fluids

would have contained polychlorinated terphenyls or which
ones would have contained PCBs; is that right?

A. No. The letter does not say so, but in 1972,
PCBs were no longer used in Pydraul fluids.

Q. And this letter does not contain any mention
of environmental problems associated with PCTs or PCBs; is
that right?

A. That is correct.

Q. Let’s move on to Exhibit No. 4. Mr.

Papageorge, this is a letter dated March 15, 1972,

correct?
A. It is.
Q. And it starts out by saying, "Confirming our

previous letters on Pydraul reformulations," and then it
says, "We will begin shipping the new Pydraul products
within 30 to 60 days." The last letter that I think that

we have is dated January 31, 1972, and that’s the one we
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just saw; is that right?

A. That is correct.

Q. And that discussed the reformulation with the
elimination of the PCTs from the fluids?

A. Yes.

Q. In the attachment it has a conversion from
the old product to the new product?

A. It does.

Q. Neither the letter nor the attachment mention
PCBs by name, do they?

A. It does not.

Q. It does not designate which formulas of
Pydraul would have contained PCBs, PCTs or any other
formulation, does it?

A. It does not.

Q. And again, this letter does not mention any
alleged environmental harms associated with PCBs; is that
right?

A. It does not.

Q. Let’s move on to Exhibit No. 5 which is a
letter dated August 3rd, 1973.

MR. GOEBEL: I believe, Gerard, I didn‘’t have
a complete copy here with me, but I believe he does. Can
you give us the Bates stamps of that exhibit?

MR. DAVIDSON: Yes. Exhibit 5 is Bates stamp
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070 through 084, and it consists of a two page letter, a
one page attachment listing products, a two page letter on
Monsanto letterhead entitled Incineration Service For
Pydraul Fluids, and the last item, 075 through 084, is a
copy of an article from the Federal Register dated July 6,
1973, Volume 38, Number 129, Part II, entitled
Polychlorinated Biphenyls, Contamination of Animal Feeds,
Foods, and Food Packaging Materials and Availability of
Supplement to Environmental Statement on Rulemaking.

MR. GOEBEL: All right. Thank you.

Q. (By Mr. Goebel) Mr. Papageorge, I’d like to
refer you to page one of Exhibit 5.

A. I have it.

Q. The first sentence says, "In February, 1971,
we announced the reformulation of our Pydraul industrial
fluids to eliminate the use of polychlorinated biphenyls,
PCBs, as components of these fluids. Since then, we have
reviewed our formulation and taken further steps to remove
all chlorinated compounds from our Pydraul fluids." Do
you see that?

A. I do.

Q. There’s a -- there’s a distinction there, is
there not, between the use of the words polychlorinated
biphenyls or PCBs and formulations that contain

chlorinated compounds; is there not?
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A. Yese.
Q. Those containing chlorinated compounds, would

that be the polychlorinated terphenyls that we’ve

discussed?
A. Yes.
Q. After this date, Monsanto went to a phosphate

ester formulation of Pydraul; is that right?

A, After which date, sir?
Q. Well, August 3rd, 1973.
A. No. It was prior to that that the use of

phosphate esters was introduced.

Q. About what date, approximately, would the
Pydrauls containing phosphate esters have been introduced?

A. Well, they were introduced as reflected in
the January, 1972 letter and fully implemented as
reflected in the March 15, 1972 letter, Exhibits 3 and 4.

Q. So, when those letters, Exhibits 3 and 4,
refer to the new formulations, those new formulations
would be the phosphate ester formulations?

A. Yes.

Q. The last sentence of the third paragraph, it
says that there is a list attached identifying the Pydraul
fluids which contain chlorinated ingredients and those
which do not. Do you see that?

A. I do.
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Q. Then Bates stamp number -- page number 72 is
that list; is it not?

A. It is.

Q. The list at the top refers to Pydraul fluidé
which contain chlorinated ingredients, doesn’t it?

A. Yes.

Q. And we already know that that could be PCBs
or PCTs or many other different ingredients, right?

A. Well, for the Pydraul fluids, it’s limited to
PCBs and PCTs.

Q. This letters does not designate which of the
Pydraul fluids contained PCBs and which ones contained

PCBs or PCTs, does it?

A. No. The letter doesn’t do so. No.
Q. Just for our information today, which of the
designations =-- can you tell which ones would have

contained PCBs and which ones would have contained the
terphenyls?

A. Yes. I can. For the Pydrauls which are part
of our discussion, F-9 and 312, you will note that listed
is a 312A and an F-9A. The "A" refers to the

polychlorinated terphenyl formulation.

Q. And the designation without any letter is the
PCB fluid?
A. Yes. The original formulation contained
38
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PCBs.

Q. As I indicated earlier, there are some
records which show that the Russellville plant may have
used A-200. There’s a -- there are three designations of

A-200 on this list?

A. Yes.

Q. The A-200 would be the PCB fluid, correct?
A. Yes.

Q. And the A-200A would be PCT?

A. Yes.

Q. How about A-200B? What is that formulation?
A. It’s also a PCT with different ratios‘of

ingredients.

Q. And then the fluids identified at the bottom
of that page which do not contain chlorinated ingredients,
those would be the phosphate ester fluids?

A. Yes, sir.

Q. They are designated with the letters "E" and
"C", correct?

A. Correct.

Q. I want to go back to our discussion about
some of the studies that would have been published in the
1970s, late ‘60s, 1970s, and you‘ve told us about the
Swedish study. Are you aware of a study relating to the

peregrine falcon?
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A, Yes.

Q. Would you explain what the preliminary
conclusions were about PCBs as it related to the peregrine
falcon?

MR. CUNNINGHAM: Let me object here on the
record. I don’t recall anything from Mr. Papageorge’s
background that made him any kind of a toxicologist or
biologist or anything, so with that objection noted, I‘d
love to hear what he has to say.

MR. BOLZLE: I’ll make the same objection.

A. There was a study conducted at Cornell
University, and the principal investigator was Dr. David
Peakall, P-e-a-k-a-1-1, and I recall reading his report in
which he found both DDT and PCB in peregrine falcons and
concluded that PCBs as well as DDT were both responsible
for the inability of the falcon to produce eggs that would
result in a proper reproduction of the falcon.

Q. (By Mr. Goebel) Did he make any later .
conclusions about the cause of this phenomenon to the
peregrine falcon?

A, Yes. About a year or so later, it was
concluded, not only by Dr. Peakall but also the
laboratories of the Department of Interior in Patuxent,
Maryland, which is a wildlife laboratory, that the cause

for the inability of the falcon to reproduce was due
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primarily to the presence -- was due to the presence of

DDT.
Q. And not PCBs?
A. Correct.
Q. Let me refer you back to Exhibits 1 and 2.

In the first sentences of those exhibits there is a
mention of marine, aquatic and wildlife environments?

A. I see that.

Q. Would that study related to the peregrine
falcon be one of those newspaper or magazine articles
referred to there?

A. Yes, and keep in mind, this is referring to
presence of the PCBs in the samples.

Q. Were there other articles in newspapers that
would have prompted the mailing of Exhibits 1 and 2?

A. Yes. I recall a publication out of the
University of California, Berkeley, Dr. Robert Risebrough,
R-i-s~e-b-r-o-u-g-h, in which he had alleged or suspected
that PCBs were responsible for the reproduction problems
of the brown pelican off the coast of Southwest
California. I also recall an incident that occurred in
the North Sea in which seals and birds in large numbers
were washed ashore and PCBs were found in their tissues
and PCBs were suspected of being the cause for the dead

birds and seals.
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Q. Was there any conclusion later reached about
the brown pelican about what the cause of the problem was?

A. Yes. Dr. Risebrough, in subsequent
reporting, concluded that DDT was the cause for the

problems he observed, not PCBs.

Q. Not PCB?
A. Not PCBs.
Q. How about with respect to the North Sea seals

and birds? Was there a later conclusion?

A. Yes. The British goverment ministries
concluded that the results of that incident were due to
lack of proper food supply for these creatures and violent
storms that hit that area resulting in the death of birds

and seals, not PCBs.

Q. Are you familiar with the Yusho incident?

A. Yes.

Q. And would you explain what that is, please?
A. In Japan, in 1968, some oil which is derived

from rice bran was contaminated with PCBs that leaked from
the heat transfer system used to distill the oil. This
contaminated oil was sold for human consumption and the
consumers of that oil had various health problems, which
included nausea, tiredness, weaknesé, watery eyes. There
was some infants born which were dark colored, as I

remember, the pigmented babies. There was some confusion
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initially as to what caused all of these symptoms. It was
initially concluded that the problems were caused by the
presence of PCBs in this rice bran oil. Further studies
from that time until 1975, when the conclusion was reached
that the cause for all the health symptoms were
chlorinated dibenzofurans that were present and not the
PCBs.

Q. All right. And the Swedish study, the study
on the peregrine falcon, the study on the brown pelican,
the study that you read with respect to the North Sea
seals and birds and the Yusho incident, all of those
things are studies you would have read in connection with
your responsibility as Monsanto’s manager of environmental
control; is that right?

A. That is correct.

Q. You indicated earlier that Monsanto did its
own studies with respect to the environmental effects of
PCBs and the effects on humans. Based on Monsanto’s
studies and the studies that you read in connection with
your job as manager of environmental control, are you
aware of any studies which conclude that PCBs have an
adverse effect on human health?

MR. BOLZLE: This is Greg Bolzle for Tim
Shook and Rich Montgomery. I‘m going to object to the

question for the reason that it’s irrelevant.
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MR. CUNNINGHAM: And while you’re typing that
down, if you’d indicate that Mr. Cunningham shares in that
objection. I think it’s an irrelevant question in light
of what Congress has done, but that’s okay. You can go
ahead and answer.

MR. GOEBEL: Wait a minute. 1It’s irrelevant
to your claim, is that what you mean, that the hazards of
PCBs on human health is irrelevant?

MR. CUNNINGHAM: No. His opinion at to what
the hazards are is irrelevant because Congress has already
decided that as a matter of law, but we’re happy to hear
what Mr. Papageorge thinks.

Q. (By Mr. Goebel) With all those objections,
Mr. Papageorge, if you can, answer the question.

A. There are reports that would indicate that
PCBs under conditions of misuse and mishandling and at
high levels of exposure, human beings can get enough of
the exposure to result in various health symptoms, the
type of symptoms varying with the length of exposure and
the amount of material to which they were exposed.

Q. Is the predominant symptom chloracne in those
who have high exposure?

A. I don’t know that I can use the word
"predominant" clearly there. I would suggest that from my

experience and perspective, I would suggest that chloracne
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is an intermediate warning symptom that exposure is
greater than it should be.

Q. Do you know if Monsanto made any conclusions
itself about the potential health effects of PCBs on

humans during the time you were there?

A, Certainly.
Q. And what were those conclusions?
A. If improperly used and if exposure occurs

either through breathing or through skin or ingestion, the
health of the human being so exposed would be affected. I
don’t know how else to explain that, but the labels
cautioned against breathing and skin contact.

Q. And that would be by the person who would
handle the fluids, for instance, a person who might put
the hydraulic o0il in a machine?

MR. BOLZLE: I‘m going to object to the
question. This is Greg Bolzle again. I object to it as
to form in that it is leading.

A. That is one example of a type of a person
that might be involved with PCBs, yes.

Q. (By Mr. Goebel) Are you familiar with the

Kimbrough articles?

A. I‘m familiar with several articles by Dr.
Kimbrough.
Q. Do you know what those conclusions or what
45
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Dr. Kimbrough’s conclusions were about the effects of PCBs
on humans?

A. Dr. Kimbrough, after many years of studying
PCBs and its effect on humans, as I recall, concluded that
she could find no cause and effect relationship between
PCBs and human beings.

Q. Going back, since there was an objection to
the form of the question on the kinds of people who might
come into contact with PCBs by inhalation and skin
contact, tell me, when you answered that question,
besides -- or what kinds of people were you referring to
who would come into contact with PCB-containing fluids?

A. Well, there are, of course, the individuals
involved with the manufacture of the PCBs, the blending of
these PCBs into mixtures that are sold as industrial
fluids, the individuals that might be involved during some
sort of accident during shipment, this would include all
kind, the truck driver or the railroad people or the
volunteer fire department, et cetera, the people who
received it at the customer’s site and unloaded the
shipment, the individuals who use that material in the
manufacture of a product at the customer’s site, again the
shipment of the customer’s product to his customer, the
installation of that piece of equipment at the site of

use, the servicing of that equipment while it’s in
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service, the removal and final disposal of that unit when
it no longer served its purpose. T@ere are all types of
opportunities for exposure if done improperly.

Q. You were not referring to people who may have
come into contact with soil that would have contained a
level of PCBs?

A. Well, that’s -- that’s a result of a
mishandling of the material resulting in an unintended
exposure and unintended in that it was not intended to be
in that soil. So, yes, that could be a group of people
involved with clean up and disposal of such conditions
that might be exposed.

MR. GOEBEL: Let’s take a break. Gerard,
would you see if that other fax has come in?
MR. DAVIDSON: Sure.
[Short break was taken.]
[Reporter marked Defendant’s Exhibits 6 through 9.]

Q. (By Mr. Goebel) Mr. Papageorge, let me hand
you Exhibit No. 6 and ask you if you can identify those
documents?

A. Exhibit No. 6 is a collection of copies of
Monsanto Company labels for Pydraul F-9 and Pydraul 312.
There are examples of seven diffefent labels in this
exhibit.

Q. Mr. Bistline in his deposition indicated that
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these would have been the labels that would have appeared
on the Pydraul F-9 andbedraul 312 formulas over the years
that they were manufactured by Monsanto. Do you know
anything differently than that?

A. I do not.

Q. The labels mention chlorinated hydrocarbons.
Is that similar to like a polychlorinated product in that
it contains a lot of different chlorinated products?

A. Chlorinated hydrocarbons refers to an
extremely large family of chemicals, which the
hydrocarbons refers to the presence of carbon and
hydrogen, and, of course, the word "chlorinated" refers to
the presence of chlorine, so that’s a very broad family of
chemicals in industrial use.

Q. There’s no mention in any of the labels in
Exhibit 6 of polychlorinated biphenyls by name, is there?

A. There is not. No.

Q. Let me hand you or show you Exhibit No. 7
and ask you if you are familiar with that document?

A. I am.

Q. Mr. Bistline indicated that after, I think he
said, May of 1970, Monsanto began affixing an
environmental label to any PCB-containing fluid. 1Is that
a photocopy of that label?

A. It is.
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Q. Is it my understanding that for all
PCB~containing fluids prior to May, 1970, no such
environmental label would have appeared? iIs that right?

A. That is correct.

Q. And I assume that if there‘were distributors
of Pydraul or PCB-containing fluids that would have had a
surplus of PCB-containing fluids on hand when you began
putting the label on the fluids in May of 1970, that they
would have had to use up their supply without the label
after that date before they would have received shipments
with that label. Is that right?

A. No. They were sent labels to affix to the
containers prior to shipment.

Q. And you would have had to rely on your
distributors to affix the label?

A, Yes, sir.

Q. And I think you already said that this kind
of label would not have appeared on the PCT-containing

fluids, right?

A. That is correct.

Q. Let me refer you to Exhibit No. 8.

A. I have it.

Q. Mr. Bistline described a rubber stamp that

was used to stamp invoices. 1Is this an imprint of that

rubber stamp?
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A. It is.

Q. Do you recall when Monsanto began using the
rubber stamp?

A. As best I recall, this stamp was used in the
latter part of 1970. I don’t recall the specific date,
but it seems to me it happened in November or December of
1970.

Q. And then let me refer you to Exhibit 9 which
includes several invoices on Pydraul purchased by

Russellville from Monsanto. Is it not?

A. Yes. It is.
Q. And nowhere on those invoices does the
imprint depicted in Exhibit 8 -- let me start over.

Strike that last question. Nowhere on any of the invoices
in Exhibit 9 does the imprint of the label depicted in
Exhibit 8 appear; is that true?

A. That’s true.

Q. And I believe from Mr. Bistline’s deposition
he indicated that the imprint depicted in Exhibit 8 would

have been stamped on the customer’s copy --

A. That is correct.

Q. -- of the invoice?

A. That is correct.

Q. So, Monsanto would have to rely on its

shipping clerk to stamp each invoice, correct?
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A. Well, more correctly, it would be the billing
clerk as distinguished from a shipping clerk.

Q. Okay. And according to =-- well, in the
records that we have received from Monsanto, I don‘t
believe there is any invoice that we have received that
contains this imprint depicted in Exhibit 8. Are you
aware of any?

MR. BOLZLE: I‘'m going to object to the form
of the question. This is Greg Bolzle for Tim Shook and
Rich Montgomery.

MR. GOEBEL: On the basis that it‘s leading?

MR. BOLZLE: Yeah, and argumentative.

Q. (By Mr. Goebel) Let me ask it this way. Are
you aware of any Monsanto records regarding the shipment
of Pydraul which contain the label depicted in Exhibit 8?

A. I am not.

Q. Let us take just a second here. I may be
finished. That’s all for now. I don‘t know who’s going
to go first here.

CROSS-EXAMINATION
QUESTIONS BY MR. CUNNINGHAM:

Q. Mr. Papageorge, my name is Charles
Cunningham. 1I’11 go first here on behalf of the
plaintiffs in the various actions that this deposition is

being taken for. 1I‘ll try to follow the same order that
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Mr. Goebel did, starting back at the beginning and coming
through and hitting a few things, questions that I had
based upon your direct testimony, and then I may have a
few things of my own that I may want to inquire about. I

notice you said you got your bachelor’s degree in 19432

A.

Qn

engineering school here and they did an article on the
1943 grads about how they basically all went off to war

after they graduated. Did you do any military service?

A.

Qo

A.

have?

A.

antiaircraft field, artillery, and went through infantry

and ended up finally in the Corps of Engineers.

Q.

responsibilities that would have been involved in handling
any sort of chemicals or anything like that then, it

doesn’t sound like?

A.

That’s correct.

I just got my alumni magazine from our

I did.

Where did you serve?

Oh, eventually, in the Pacific area.
Which particular --

Philippines and Japan.

What particular sort of assignment did you

I was in the army. I started out in the

Okay. You didn’t have any real

Oh, I had an assignment in Japan that
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bordered on that. I had the assignment of searching a
prefecture in Japan for supplies of chemical warfare
materials and equipment. I don’t know if that helps you
at all.

Q. I was just trying to get an idea of your
fotal background as far as your experience in the area of
chemicals and chemical engineering and so forth.

A. Uh-huh.

Q. I thought that perhaps you might have had
some duty in the military based on that article I just
read about the ‘43 engineering grads. You mentioned when
you worked with Phillips Petroleum you had worked with
some drilling fluids. 1Is that what a lot of people in the
industry call drilling mud?

A, Yes, sir.

Q. Let me ask you for a moment here about your
experience down there in Anniston, Alabama. What part of
Alabama is that in?

Aa. Oh, it’s in the middle of the state, about an

hour east of Birmingham and two hours west of Atlanta.

Q. Is that on any particular stream?

A. Oh, the Cousa River runs -~

Q. Which river?

A. Cousa, C-o~-u-s-a, runs in that general

vicinity, and there are some man-made lakes there.
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Q. Okay. 1It’s my experience that most chemical
plants require a fair amount of water either for process
water or feed stock. What was your source of water there
at that particular plant?

A. It’s the Anniston municipal water system.

Q. Are you aware of any sort of environmental
PCB contamination that has emanated from that plant? It
seemed like, for as many years as that plant operated, I
guess for a while without anyone thinking there was a
problem with this particular chemical, there might well be
some environmental contamination. Are you aware of any?

A. I recall some samples made of soil from a
nearby natural draining -- drainage ditch which was
referred to as Snow Creek that ran by the plant property
and PCBs were found in those samples.

Q. Do you have any idea of how many linear yards
or miles of stream or ditch line were contaminated?

A. I don‘t recall the number any longer.

Q. Well, let me see if I can put it this way.
Do you recall it as probably being less than a mile or
more than a mile?

A. As best I can recall, it was about a mile.
It wasn’t much more than a mile.

Q. Okay. And do you know when they first

started to manufacture PCB compounds at that particular

54

WATER_PCB-SD0000058636



14

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

chemical plant?

A. I understand the Swan Company started in
1929.

Q. And the production of those type of compounds
ceased in the early ‘70s?

A. At that plant, yes, sir.

Q. All right. So, we’ve got 40 some odd years
of manufacturing. When was that sampling done there at
Snow Creek; do you recall? Was it before or after ‘71 or
r72?

A. About that time really, about ‘71,

Q. All right. ©Now, you were asked on direct
whether or not there were any other compounds that could
do the job of the PCBs, and my recollection of your answer
was that they did it best. You weren’t aware of anything
that did it as well; is that correct?

A. That is correct.

Q. I had seen some literature from Monsanto that
led me to conclude that your all’s new formulations from
the ’70s, I guess these phosphate esters, would give you
just as good of performance. Are you not really of that
opinion? Not to be obtuse, I‘m looking specifically at a
letter dated April 15, 1971 from a C. Larry Bradford,
product manager, hydraulics and lubricants. 1It’s

addressed, "Dear Sir: I have currently went through most
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of your PCB or, rather, Pydraul customers," and he says in
there at the end, at the last sentence, "The reformulated
products you are now using will give you equal or better
performance than you previously had, and with no PCBs."
And I gquess wﬁat I'm asking is whether or not you concur
with that statement that Mr. Bradford made?

A. I concur with Mr. Bradford’s statement made
in 1971, --

Q. Okay.

A. ~-- but my prior remarks relating to the
available alternatives for PCBs in the ‘50s and ‘60s and
so on, there were no known alternatives. The phosphate
esters which were finally developed for use by Monsanto
were new chemicals introduced into commerce.

Q. Monsanto created, as I understand it again
from these letters, specifically with the mind as a
replacement for the PCB compound; is that correct?

A. That is correct.

Q. And I want to say page 107, which was one of
our exhibits, Exhibit 4, specifically indicated that these
new compounds -- that the pricing is competitive with the
present Pydraul line. Was that your recollection as well?
From an economic standpoint, phosphate esters were
competitive with the cost of the Pydrauls?

A. Yes, but what -- I‘’ve lost track of the
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timing here. What year are you referring to now?

Q. Exhibit 4 is a letter from 1972.

A. Oh.

Q. Do you have Exhibit 4 handy?

A. I have it.

Q. It’s the last sentence of the second
paragraph.

A. Yes.

Q. Okay.

A. That does refer to the phosphate ester
fluids.

Q. Right.

A, The reason I was confused, Mr. Bradford’s

letter that we referred to earlier, --

Q. Yes, sir.

A. -- that was referring to really chlorinated
hydrocarbons in the form of PCTs being used in the earlier
reformulations.

Q. Okay. I thought you had ceased using even
those by 19737

A. That’s true, but you had referred to Mr.
Bradford’s letter and the reference to equal or better
performance. That is comparing one chlorinated
hydrocarbon with another as compared to comparing a

chlorinated hydrocarbon like a PCB with a phosphate ester.
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That’s a different kind of comparison.

Q. All right. Well, then, let me ask you to
make that comparison between the performance of a
polychlorinated biphenyl compound hydraulic fluid versus a
phosphate ester compound hydraulic fluid.

A. Well, eventually, it‘’s my understanding, and
keep in mind I‘m no expert, but the phosphate ester
developed by Monsanto and the production unit built and
designed to produce it was, for all practical purposes,
comparable in the type of properties that used to be
achieved with PCB and PCT mixtures.

Q. Okay. And I understand. That’s a fair
response. And in fact, it kind of leads me to my next
question, which was going to be that -- I‘’m assuming,
while you’‘re very familiar with or at least somewhat
familiar with most of the products that Monsanto may have
sold and marketed and manufactured over the years for
hydraulic fluids, that you may not be as knowledgeable
about the particular fire retardant, fire resistant
hydraulic fluids for industrial uses that Monsanto’s
competitors may have been marketing in the ‘50s and ‘60s
and ‘70s. Is that a fair statement?

A. It is.

Q. Okay. I would like to talk to you now a

little bit about your waste water control system down
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there in Anniston that you described for us.

A. Yes, sir.

Q. I understand you used dual lagoons with clay
liners, and was it crushed limestone that you were using
for neutralization?

A. Yes, sir.

Q. Okay. And then you would drum the sediment
that would result in the aggregate and dispose of that in
situ there at the facility? Do you know if they had any
sort of a situation subsequent where the state of Alabama
or federal EPA has come back to monitor that landfilling
facility?

MR. GOEBEL: Objection. Irrelevant.

A. I know that the regulatory representatives
from the state have visited the plant and made an
investigation. I don‘t know the degree of monitoring that
you might have in mind. They were satisfied with the --
with what they saw, and that’s where it now stands, to the
best of my knowledge.

Q. (By Mr. Cunningham) I guess I‘’m curious as
to why you would have bothered putting that stuff out in
the lagoon, why you wouldn’t just let it get out into a
drainage ditch and go on out to the creek or whatever.

Was it your perspective that good engineering practices in

the ’60s would have mandated that a waste stream that
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potentially would have contained PCBs should have been
segregated in the manner that you have described that you
all did in that facility, at a minimum?

A. At a minimum, it is just not prudent to
discharge knowingly any kind of industrial chemical,
whether it be PCBs or any other material, and the sediment
that collected in that pond was just the type of thing
that you wouldn’t want to discharge out into the
environment. It just wasn’t a practice that was
considered to be responsible. That’s all.

Q. It’s from the nuisance aspects and esthetic
aspects of discharging something like that that you just
wouldn’t do it, right?

A. That‘’s part of it.

Q. Okay. Mr. Papageordge, you put a qualifier in
there about not -- you wouldn’t want to discharge any
industrial waste stream like that into the environment
knowingly. I want you to assume for the purposes of my
next question that =- I think you can look at the last
exhibit we had entered which would show what Rockwell’s
consumption of Pydraul was for -- I want to say these
invoices cover from like the ‘71 through ‘72 years. I
think if you look there, you will see that they were
consuming Pydraul in fairly significant quantities.

Sometimes it looks like ten 55-gallon drums -- 54-gallon
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drums on a monthly or every other monthly basis. Based
upon your understanding of how PCB holds up in an
industrial setting as a hydraulic fluid, can‘t we safely
assume that that Pydraul had to be -- it wasn’t breaking
down; isn’t that correct? Pydraul does not necessarily
break down as a hydraulic fluid and decompose?

MR. GOEBEL: Let me object to the form. This
is Tony Goebel.

Q. (By Mr. Cunningham) The reason you’d have to
buy more Pydraul is because either its leaked out and
gotten into your facility somewhere or you’‘re adding
capacity? 1It’s not because the Pydraul has broken down
and decomposed, correct?

MR. GOEBEL: Again, object to the form of the
question.

A. My reason for hesitating is, I find that I
need a lot more information regarding what goes on at the
site. 1I’d be speculating as to whether the material is
damaged because of a misuse, or if it isn‘’t kept in the
system, where does it really end up? It might be very
responsibly handled somehow. I’d be guessing, totally
guessing.

Q. (By Mr. Cunningham) Let me put it this way.
If you were plant manager of a facility that was using

this much Pydraul, would you want to know where it was

61

WATER_PCB-SD0000058643




10

11

12

13

14

15

le6

17

18

19

20

21

22

23

24

25

going, where it was ending up?

A. If I were the plant manager? I probably
would know.

Q. Okay. Sir, can you tell me what the specific
gravity of Pydraul is? I assume it varies from one
Pydraul to another, but as a general statement, is Pydraul
typically more than 1.0 or less than 1.0? To be less than
2, my understanding is that that would mean heavier than
water or lighter than water?

A. I would suggest that it’s heavier than water.
Just the labels themselves would give you a good reading
on that. You’ll note on Exhibit 6, 141, a 55-gallon drum
weighs 590 pounds. That makes it more than the 8. so
pounds per gallon that water is, which would be a specific
gravity of 1.

Q. Okay. And just to get a few other bits of
information about PCBs from a guy who used to manufacture
them, I understand that they are -- persist in the
environment? 1In this sense, for instance, there’s a lot
of hydrocarbons that may be found in various pesticides
that are specifically formulated not to be persistent with
the idea that they will get in, do their job and then
degrade into less toxic substances. Am I correct in my
understanding that PCBs were not a substance which was

expected to degrade and that in reality held up, for lack
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of a better word, rather well in the normal environment?

A. That was the perception of the material.
Yes, sir.

Q. Okay. And the main difference between a --
you told us, between an Aroclor 1248 and Aroclor 1260 was
that there was a greater degree of chlorination of the
biphenyl ring with a 1260 compound than with a 1248?

A. Yes.

Q. And am I correct in understanding that as a

practical matter, the real world significance of that

difference was that you -- primarily the degree of
viscosity?
A. Oh, that’s one measure. The higher the

chlorination level, the more viscous the material. The
higher the chlorination level, the more fire resistant the
material. So, there are other properties associated with
the presence of more chlorine.

Q. Okay. And another property of PCBs, as I
understand it, is that they are -- I think the word is
lipophilic, but, in essence, it’s attracted and tends to
get bound up in soil, sediments, sludges; is that correct?

A. Oh, your use of the expression lipophilic, I
don’t associate that with soils and sediment.

Q. Okay. Well,

A. I’'m confused --
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Q. -- that’s probably because I don’t know.
A. -- with your question.
Q. You tell me. 1Is it hydrophobic? It doesn’t

particularly dissolve in water very well; is that correct?

A. That is correct.

Q. Indéed, what is considered to be a saturation
level for water, PCB?

A. Depending on the level of chlorination, the
lower chlorinated being a little more soluble, as I
recall, at ambient, average kinds of temperatures, the
solubility is about 200 parts per billion with a "B".

Q. I had heard of stuff actually lower by order
of magnitude than that.

A. Yeah. There are some of the higher ones that
are down in the 10 and 50 parts per billion level.

Q. Okay. Do you have any idea what Aroclor
1248 -- where -- the range that falls?

A. I would suggest 48 is more like the hundred
part per billion.

Q. Okay. You had testified earlier that you --
your recollection was that F-9 -- Pydraul F-9 contained
primarily 1248 Aroclor? The 312, you thought, also
contained 1248, but also 1242, and that A-200 contained
1242, but I wasn’t convinced that you were positive on

that. How sure are you that Aroclor -- that Pydraul 312
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contained Aroclor 1242?

A. Well, my memory isn’t crystal clear after all
these years, but I’d have to --

Q. Let me put it a different way. If we wanted
to be sure, is there some sort of documentation that one
could resort to that would give us a better answer on
that, a definitive answer?

A. Yes. I would attempt to find some records
which would reflect the -- let me call it the recipe of
what went into this blend.

Q. Okay. Well, cooking is kind of a hobby of
mine, and I kind of enjoy reading recipes, so maybe we
could make a request of you, at your leisure, this isn’t
an urgent thing, but if you could find the recipe for F-9
and 312, we’d love to see it. I presume you don’t have a
proprietary concern over it anymore since you’re not
allowed to market it in the U.S., or do you still sell it
overseas? Do you have some concern about controlling the
release of that recipe? Maybe I should direct that to
your attorney.

A. Oh, I’d have to -- yeah. The --

MR. DAVIDSON: Mr. Papageorge doesn’t have
any records. The request would have to be made to
Monsanto, probably to Mr. Bistline, or I can convey it.

We don‘t have any problem with describing it. If you want
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me on the record about it, I can tell you that the
Aroclor =-- the Pydraul 312 component -- PCB component was
Aroclor 1242 and the A-200 components were Aroclor 1242
and 1248. Bill just had those two reversed in his earlier
testimony.

Q. (By Mr. Cunningham) Let me talk to you a
moment here, Mr. Papageorge, about the purity on this
stuff. How much of -- on a weight percent, how much of a
Pydraul, say, F-9 would have been an Aroclor or a PCB
compound versus some other sort of substance?

A. Oh, I don’t remember the proportions at all.
Again, I‘d have to look up the recipe to determine that.

Q. Well, let me inquire again, in the broadest
range to feel comfortable, are we taking about a substance
that is at least half polychlorinated biphenyls or
something less than half, or do you even feel comfortable
trying that?

A. I -- there were so many Pydraul mixtures and
variations within each type of Pydraul that I am, at this
point, unable to recall which is which.

Q. All right. Then, could you tell me just real
quick some of the other things I might find in some of the
Pydrauls aside from PCBs, and you’ve already described
PCTs? Other than those, what else might we expect to find

in a recipe?
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A. You might find some mineral oil. You might

find -~ well, we mentioned the phosphate esters.

Q. Now, were they around in the ‘60s?
A. What? The phosphate esters?
Q. Right. I’'m sorry. I perhaps was not very

artful in my question. I’m looking primarily at the
formulation of the Pydrauls in the late ’50s and
throughout the 1960s.
A. There were some phosphate esters available.
Q. Okay. And the mineral oil which you
mentioned. Anything else that immediately comes to mind

as a component of these things?

A. Not of significance. No. There’s the usual
color additives and -- but nothing of significance.
Q. What color was Pydraul? Was there a

particular color or did that vary?

A. That varied with time. I recall sort of a
reddish-purplish color. I just -- it changed with time.

Q. Okay. I’m curious to know about the possible
contamination components. I assume that any time you’re
making a chemical compound, the chemical reaction that
leads to that is not necessarily 100 percent efficient and
that you may have in your finished material certain minute
quantities of contaminants or unreactive feed stock or

what have you. Do you have any feel for what sort of
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purity you were able to attain with these Pydrauls?

A, I have no idea.

Q. When we talk about -~ I guess the analogy I
want to try and take you to is petroleum products because
that’s what I’m more familiar with. When you put
petroleum through a cracker and you start taking off your
fractions at different levels, there’s a little crossover,
in other words, you might get at one particular level
primarily, you know, like at the bottom asphalt, but you
still have some of your lighter fractions in there. Was
the same thing true when you were making these PCB
compounds? You could draw it off, looking for 1248, and
get predominantly 1248, but would you at the same time get
some 1242 in there, some 1254, or was it a pretty -- a
process that led to a pretty pure fraction?

A, Well, keep in mind that the fraction
collected and sold as a product in itself was a mixture of
the 1, 2, 3, 4, 5 chlorobiphenyls.

Q. Okay.

A. The distillation was conducted under certain
pressures and temperatures. The resulting product,
although identified as, say, a 1242 indicating a 42
percent by weight chlorine, might vary a couple percent.
It might be 1240 to 1243 range. Within that mixture there

could be varying amounts of the 5 chloro, the 4 chloro,
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the 3 chloro and so on PCBs. It is not a distinct, pure
chemical entity that is sold.

Q. Okay. And that was my understanding, and I
appreciate you clarifying that for me. Then what you
would do, I think, is you’d take your end product and put
it in a gas chromatograph or a mass gasometer and it would
come off with a reading based upon the average degree of
chlorination, and that’s how you’d label it, right, a
little bit of all these different things, but --

A. It depends. At what period of time are we
talking about now? Does that matter? You mentioned gas
chromatography and all. That developed in the late ‘60s
and ‘70s, and the graph that is generated by the
instrument and is commonly referred to as the fingerprint
where the peaks and valleys represent the different levels
of chlorination, they would vary from batch to batch of
material, but not significantly.

Q. But the bottom line is that when you get a
fingerprint for an Aroclor now a days from a gas
chromatograph, to some extent, you’re getting kind of an

average of the PCB molecules that you‘re burning off,

right?
A. Average, or you might want to use the word
typical.
Q. Okay. That’s fair.
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A. This fingerprint is typical of 1242 or of
1254. It is -- no two are exactly alike.

Q. Right. And in reality, you‘re going to have
some molecules from several different biphenyl rings, but
that’s -- the fingerprint will be typical of that compound
which has that particular number showing up most often,
that degree of chlorination showing up most often?

A. Yes.

Q. Okay. I‘d like you to take a look at Exhibit
2 for just a second, please, and specifically the page
labeled Rockwell 00054.

A. I have it.

Q. That appears to me to be an alphabetical
listing of summary of water quality standards for all 50
states, and about two-thirds of the way down there there’s
a summary of requirements for water quality in Kentucky.
Do you see that?

A. I see that. Yes.

Q. Can you read for me under other remarks or
other requirements what they say for Kentucky? My copy is
pretty lousy, but I‘’m hoping yours might be better.

A. I don’t know if it’s my copy or my eyes.
You’re asking under other requirements?

Q. Correct.

A. I’11l try to read it. Color, taste and
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odors --

Q. Wastes maybe?

A. -- wastes must not create a nuisance.

Q. Okay.

A. I can’t read the next word. Something about

dissolved solids must not exceed 1,000 milligrams per
liter. Monthly average, 7 -- I can’t tell if those are
zeroes or not -- I‘m going to call it 700 milligrams per
liter. No floating waste in unsightly or --

Q. Would that be deleterious?

A. -- or deleterious amounts. No other wastes
that settle to form putrescent or objectionable sludges.
I can’‘t read the next word. Wait a minute. No. I can‘t
read the next two words.

Q. Okay.

A. No waste in -- I can‘t read the other word --

or combinations harmful to humans, animal, plant or --

Q. Aquatic?
A. -- aquatic life.
Q. Thank you. Let me take you next to your

discussion of the Yusho event in Japan in the late ‘60s.
My recollection of your testimony was that your
understanding of the medical literature was that
eventually the adverse human health effects that were

detected in that particular exposed population was
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attributed to dibenzofurans as opposed to PCBs. Is that

correct?
a. Yeah. The chlorinated dibenzofurans.
Q. Okay. Do you know where those came from?
A. What came from?
Q. The chlorinated dibenzofurans. For the court

reporter’s benefit, can we maybe just shorten that up to
CDBFs or something?
A. I have no -- no information that would help

me determine exactly where those materials came from.

Q. Aren’t furans a known contaminant in PCB
compounds?

A. Yes.

Q. In fact, in most chlorinated hydrocarbons

there’s a potential for the production of minute
quantities of that particular contaminant?

A. Not -- when you say chlorinated hydrocarbons,
I have to say that that’s not correct.

Q. Okay. Well, I don’t care much about the rest
of it anyway. The bottom line is, there is technical data
that has indicated that dibenzofurans -- chlorinated
dibenzofurans occasionally occur as a byproduct or a
contaminant or a decomposition product in PCB compounds,
correct?

A, That is correct.
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Q. So, even if there was a different particular
chemical that caused these particular adverse health
effects, if that particular chemical happened to be a
contaminant or waste product or decomposition product of
the PCBs, in a sense, these folks’ illnesses were still
attributable to the PCB contamination or the contamination
of that fluid?

MR. GOEBEL: I'm going to object to the form
of the question. This is Tony Goebel.

A. You’ve made a big jump into a conclusion.
Let me suggest that -- keep in mind that the PCB involved
at the Yusho incident was, first of all, a Japanese
company, not the one that’s associated with Monsanto.

We -- at least I don’t know all the conditions that
existed during the incident and what created the presence
of the dibenzofurans in that Japanese PCB, whether it was
present originally in the material or whether it occurred
because of the leak and the exposure to the high
temperature, the air and the oil.

Q. (By Mr. Cunningham) Okay. That’s fair.

A. There are a lot of new factors introduced in
that particular incident.

Q. Okay. You had a fair degree of discussion
with Mr. Goebel about human health effects. Are you of

the opinion that PCB compounds have any deleterious
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effects on plant or animal life?

A. I have no information at all that tells me
that PCBs are harmful to plant life. There are some
studies that demonstrate that PCBs do affect some
creatures in nature. The one that comes to mind is the
study made in Florida relating to young shrimp that were
sensitive to very low concentrations of PCBs. We do know,
too, that PCBs have demonstrated that they do affect the
egg laying and reproduction of chickens. I, at the
moment, can’‘t recall any other study that demonstrates a
harmful effect of PCBs to wildlife or domestic life even.

Q. Okay. Have you, in your job there with
Monsanto, been charged with the task of doing any sort of
environmental auditing or what is sometimes referred to as
due diligence with respect to either the sale of
properties by Monsanto that may have been contaminated in
the past with PCBs or the purchase by Monsanto of
facilities that may have in the past Seen so contaminated?

A. I have never been involved with that type of
situation and I don‘t know of any Monsanto involvement
with -- with that kind of situation.

Q. Taking it from the perspective of property
Monsanto already owns, you’re not aware of there being a
problem at any of their facilities with soil contamination

with PCBs?

74

WATER_PCB-SD0000058656




19

20

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

A.

Q.

utilized in Monsanto industrial processes in the ‘60s and

‘50s based upon your experience with them and even running

the plant
A.
Monsanto,
equipment
systems.
Q.
hydraulic
Monsanto;
A.

Q.

a competitor‘’s product? Let me put it that way.

A.
Q.
A.
job, that

Q.

characteristics of a Pydraul, it made it worthwhile to

spend the

but when you did need that kind of special characteristic,

that’s what they would use, no doubt, right?

A.

I am not.

Do you know how extensively PCB may have been

there for a while?
I don‘t know how to define extensively.
of course, used PCBs in its electrical

, in its heat transfer equipment, its hydraulic

I would assume it would, in fact, be the
fluid and the dielectric fluid of choice for
would it not?

It depends on the application.

Okay. Well, they weren’t going to be buying

Well, economics comes to play here, also.

Okay.

If a mineral oil in a transformer will do the
‘s what they would buy.

Well, sure, if you didn’t need these special

extra money on the fire retardant aspects of it,

All things being equal, yes, they would
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prefer the Monsanto product.

Q. And I can’t pronounce the name of the place
up there. Sauget?

A. Sauget.

Q. Sauget, Illinois. They made some PCB up
there. Are you aware of any sort of contamination problem
they now face in Illinois by that plant as a result of use
or misuse of those fluids?

A. I am not.

Q. And how many years were they actually
manufacturing the stuff there at that particular facility?

A. From 1935 or 6 or somewhere in there to 1977.

Q. You were there at that plant for a while. Do
you know what their process was for treating potentially
contaminated -- or maybe that’s too strong a word -- waste
water streams that may have had contact and even contained
PCB solutions and fluids at that plant?

A, All the waste water from that plant went to
the Sauget Village municipal treatment plant.

Q. Okay. And do you know if that particular
facility had specialized treatment mechanisms for
treatment of industrial waste fluids?

A, Yes. I would -- I suspect that the word
specialized might fit. They were handling industrial

wastes from the entire community. The water that was
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eventually released from that plant had to meet the
appropriate regulatory specifications. The wastes were
carried to an approved landfill.

Q. You‘re not aware of any problems that that
municipality has had subsequently wherein it has been
revealed that there’s been some sort of downstream
contamination from the operation of that waste water
treatment facility; is that correct?

A. That is correct.

Q. Thank you, sir. I appreciate your time. Mr.
Bolzle may have a few questions.

CROSS-EXAMINATION
QUESTIONS BY MR. BOLZLE:

Q. Mr. Papageorge, my name is Greg Bolzle. I‘m
representing Tim Shook and Rich Montgomery. I will try
not to be repetitive. 1If there are long silences, it’s
simply because I‘’m looking at my notes and trying to avoid
asking you questions you’ve already been asked.

A. I understand.

Q. Mr. Papageorge, let me begin by talking to
you about tests. We’ve talked about a number of tests in
your deposition, the Swedish test, we talked about
peregrine falcon tests, brown falcon tests, dead birds and
seals tests. What I wanted to ask you is, as I understand

it, Monsanto did its own tests as to the potential hazards
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of PCBs; is that correct?

A. Yes. We did.

Q. And it was Monsanto’s conclusion that PCBs
could be hazardous to human health depending upon the
length and degree of exposure; is that correct?

A. Yes.

Q. And that that could include people exposed to
soil contaminated with PCBs as a result of mishandling
depending again on length and duration of exposure; is
that right, sir?

A. Well, yes, but when I think of the word
exposure, I’'m talking now about the amount of PCB that
enters the lungs through breathing, the vapors, or the
amount of PCB that’s on a person’s skin to be absorbed by
that skin and the amount of PCBs that might be in any food
that’s ingested, so just having PCBs in soil, that is
another consideration as to how did that soil get on the
skin, how did that soil get into the lungs, how did that
soil get into the digestive system.

Q. Certainly. To make it simple, you wouldn’t
want your children drinking water that was contaminated
with PCBs, would you, sir?

MR. DAVIDSON: I‘m going to object and

instruct him not to answer that one.

MR. GOEBEL: Yeah. I join in that objection.
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This is Tony Goebel.

Q. (By Mr. Bolzle) Now, Mr. Papageorge, you
testified that back in the ‘50s, and I want to be certain
my facts are clear on this, back in the ’50s, you were
working at the J.F. Queeny Plant; is that correct?

A. That is correct.

Q. And that at that plant you were one of five
or six general superintendents and that you became -- you
first became familiar with PCBs in 1956 while working as a
plant maintenance -- in the plant maintenance and
construction department; is that correct?

A, Well, some of it is correct, but you’re

reference to one of five general superintendents, --

Q. Yes, sir.
A. -- that was at the Krummrich plant in 1964.
Q. Okay. I don‘t mean -- I don’t want to

confuse you.

A. Mm-hm.

Q. When you were working in the plant
maintenance and construction department, was that at the
J.F. Queeny Plant?

A. That is correct.

Q. And there you were a manager of a team of
workers who installed new equipment, --

A, Yes, sir.
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Q. -- correct? You testified that you became
familiar with PCBs as a part of your job then when
installing PCB-filled equipment and that sort of thing; is
that right?

A. That’s correct.

Q. Why was it that you became familiar with PCBs
at that time?

A. Well, this is no different than becoming
familiar with any other materials we handle, and it’s the
responsibility of the supervisor to inform the workers of
any potential problems that might occur, whether it be
from exposability or corosiveness or skin irritation or
dust inhalation, whatever the potential problem might be.
I don’t think that this stood out as any unique need. It
was an ongoing situation. Information of this type was
conveyed during the employee safety meetings and so on
that are held.

Q. My question is, I guess, did you become
familiar with PCBs in about 1956 in the capacity we’re
discussing because of the concerns about the hazards
associated with handling and coming into contact with
PCBs?

A. The concerns in the mishandling of the PCBs
in this instance as well as all other materials we were

handling.
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Q. And specifically with regard to the PCBs,
would the mishandling -- the result of mishandling that
caused you concern, potential adverse effects to human
health?

A. No. It’s not the resulting mishandling. The
purpose of conveying this information is to avoid
mishandling so that the worker doesn’t have to undexrgo
any -- any problems with overexposure.

Q. What was the source at that time of your
information about PCBs?

A. There were written documents, I’ll call them,
that were available for my review and sharing with the
employees. There was also available to me the personal
comments from the plant physician with whom I had |
discussions, and myself, the information that I got from
the corporate industrial hygienist who would occasionally
visit the plant, and keep in mind, too, that the labels
had words that referred to ingestion, skin contact,
breathing of the fumes and so on.

Q. Do you have an opinion, Mr. Papageorge,
whether back in 1956 it was a matter of common industrial
knowledge the potential hazards that PCBs might represent
to human health as a result of mishandling?

A. I would suggest, yes, that there was an

opportunity to learn of this potential for problems if
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mishandled.

Q. Mr. Papageorge, based on your familiarity
with the subject of PCBs and your readings over the years,
would you agree with me that there have been scientific
articles and publications available since as early as the
1930s that raised questions about the possible hazards to
human health posed by PCBs in the event they were
mishandled?

A, Well, certainly, the information was
available, but keep in mind again the conditions that must
exist to create this health situation, and that is again
back to the comment you made earlier about how long was
the exposure and how great or how intense was the
exposure.

Q. Let me turn to the Anniston, Alabama plant.
The pond in which you all discharged your industrial waste
water, you said, would be frequently bulldozed to remove
the contaminated sediment and the rocks in that pond. Can
you give me some more definite idea, Mr. Papageorge, of

how freqﬁently you all bulldozed that pond?

A. Did I use the word "frequently?"

Q. Yes, sir.

A. Okay. I should have said periodically.

Q. Okay.

A. As best I recall, it would happen about twice
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a year.

Q. Okay. And just to make sure I understand
your use of the word "bulldozed," you didn’t bury
contaminated sediment right there at the pond? When you
say bulldozed, you mean you took it out and took it for
burial at a landfill; is that correct?

A. Yeah. Maybe the word "bulldoze" is
inappropriate. It was really sort of a backhoe that
reached out and scooped up the material from the pond and
dropped it in these open topped steel drums. The drums
were then covered with their metal cover, hosed down so
the outside was fairly clean and then hauled to the

landfill.

Q. Now, this pond that you all used in Anniston,

Alabama was lined with clay; was it not?
A. Yes, sir.
Q. And that was done in order to protect -- to

prevent contamination of the ground water; is that

correct?

A. Yes. That’s the purpose for that clay
lining.

Q. Do you know whether there was any

hydrogeologic studies performed by Monsanto of the area
where this pond sat before it was, in fact, constructed

and used for discharge of waste water?
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A, That, I don’t know.

Q. Okay. But at least as far back as 1965,
Monsanto understood that it had to line such a pond in
order to prevent contamination of the ground water; is
that correct?

A. Well, I don‘t -- let me just say
contamination of anything below the bottom of that pond,
whether it was ground water or soil or what have you, it’s

really immaterial as long as we didn’t contaminate

anything.

Q. Exactly. That was the point of it all,
right?

) Yes, sir.

Q. And even when you all would dig out the

sediment twice a year in that pond, to be sure of that,
you would then go back and re-line that pond with clay; is
that correct?

A. That is correct.

Q. Now, could you describe to me what steps were
taken by Monsanto with that pond to prevent any leaking of

its contents such that it would contaminate surface water?

A. I don‘t recall any special steps that were
taken.
Q. Did you all have any leaking problems with
that pond?
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A. Not that we were aware of. No.

Q. Did your all’s waste water management at the
plant include regular inspections of the pond to insure
that it was not leaking?

A. Yes. These were really visual inspections to
see where the liquid level was and whether there was any
dramatic changes in it, unexpected changes which would
indicate there’s some -- something different was going on.
It was not what I would call a sophisticated type of
monitoring that would, of course, take place today.

Q. Sure. How often would those inspections
occur?

A. Oh, virtually every day. The operators of
that pond would be out there making their observations.

Q. Okay. And let me take you back to 1965. Is
it your opinion, Mr. Papageorge, that as far back as 1965,
to do otherwise in the management of a pond into which
industrial waste water was being discharged would have
been imprudent and poor engineering practice?

MR. GOEBEL: I object to the form and -- I
object to the form of the question. This is Tony Goebel.

A. Yes. I would.

Q. (By Mr. Bolzle) Mr. Papageorge, there was
some discussion between you and Mr. Cunningham about

solubility of PCBs in water, and I think you estimated
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that the solubility of Aroclor 1248 in water would be
somewhere around 100 parts per billion; is that correct?

A. That is my best estimate at this time. Yes,
sir.

Q. If you took a sample of water and you
discovered that there were 100 parts per billion Aroclor
1248 in that water, would it mean -- what would the
significance of that sample mean to you?

A. Oh, I don‘t know how to define your word
"significance."

Q. Let me ask it this way. Would that mean to
you that that sample of water was saturated with Aroclor
12482

A. Assuming that the laboratory has the
expertise to get down to these levels and that no
contamination has occurred in that laboratory -- and I say
this from my personal experience, that some numbers that
I‘'ve seen were incorrect to start with. I‘d have to make
a lot of speculations regarding what conclusions I would
arrive when I‘m giving that kind of number. 1I‘d have to
know much more.

Q. Well, let me put it to you this way. If you
took a sample of water, if you personally took a sample of
water, under any and all conditions, satisfying your

requisite level of accuracy, and that sample when tested

86

WATER_PCB-SD0000058668




10

11

12

13

14

15

le6

17

18

19

20

21

22

23

24

25

showed that it had 100 parts per billion of Aroclor 1248,
would you take from that that the water was saturated with
Aroclor 1248?

MR. GOEBEL: I object to the form. He’s
already said it calls for speculation.

A. I‘d have to know if that sample that you‘re
describing for me is water alone or does it have sediment
still in it. It may not be visible to the naked eye.

Q. (By Mr. Bolzle) Sure.

A. And if there is sediment, then I would
associate the PCBs with the sediment rather than with the
water. So, you’‘re asking me again to kind of speculate as
to what that information is telling me.

Q. Okay. Let me ask you to assume that it’s
just pure water with no sediment level in it whatsoever.

A. Let’s take the water and filter it first and
then analyze it, huh?

Q. Right. And you come out with 100 parts per
billion Aroclor 1248. Would that mean in your mind that
it was saturated with Aroclor 12482

A. All right. Help me with the word "saturated"
now.

MR. GOEBEL: Wait a minute. Let me object to
the question, to the form of it. There’s no foundation

and no evidence that’s been afforded in this case. You
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can go ahead and answer it if you can.
THE WITNESS: Well, I asked if he would help
me with the word "saturated."

Q. (By Mr. Bolzle) And I may be -- my
terminology may be wrong, Mr. Papageorge. I‘m just
looking for what the significance of that 100 parts per
billion reading would be. Does that mean =-- would that
reading reflect that the water is holding all the Aroclor
1248 it could be expected to hold?

1 MR. GOEBEL: Same objections as before.

A. When I gave the number 100, I had in mind a
situation where -- pure water, when exposed to Aroclor
1248, under normal room temperatures, can be expected to
be able to contain -- in solution and not as material
that’s settled at the bottom or exists as globules, in
solution, would be expected to have about 100 parts per
billion in it.

Q. (By Mr. Bolzle) Okay. You wouldn’t expect
that the water could hold any more than that?

A. Probably not; because the minute you add
more, it’ll start settling out.

Q. Okay. I got you. Referring to the
documents, specifically Exhibits 1 and 2, Mr. Papageorge,
Mr. Goebel asked you a number of questions, if you

distinguished Aroclors 1254 and 1260 from Aroclor 1248
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with regard to those documents. My question for you is,
at some point, I take it Monsanto stopped producing

Pydraul that contained Aroclor 1248; is that correct?

A, Yes.
Q. And when did -~ did that occur in 197172
A. Yes.
Q. And why did Monsanto stop manufacturing

Pydraul with Aroclor 1248 in it?

A, Well, since they had success with the
phosphate ester we talked about earlier and found it to be
an acceptable alternate and since the facility for
producing the phosphate ester was in place, it was decided
to remove all chlorinated chemicals from the Pydraul
product line and use the phosphate ester to give the fire
resistant property.

Q. Were concerns about potential environmental
contamination with the chlorinated compounds part of that
decision? |

A. Well, especially the higher chlorinated parts
of the 1242 were perceived to be potential sources out
there in the environment that resembled the kinds of
things that were found in 1254 and 1260.

Q. Okay. And that gets down to, I guess, my
point, and that is, at some point, Monsanto came to the

same concerns about 1248 -- Aroclor 1248 that they
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expressed in their letters about 1254 and 1260 that were
made Exhibits 1 and 2 to your deposition; is that correct?

A, That is correct.

Q. I think my last question for you, Mr.
Papageorge, looking at Exhibit 9, which is these
invoices, =--

A. I have them.

Q. -- are those customer copies or your
company'’s copies?

A. Company copies.

Q. Okay. These are not the customer copies; is
that correct?

A. That is correct.

Q. And it was to the customer copies that the

stamp warnings of the hazardous PCBs was affixed; is that

correct?
A, That is correct.
Q. Okay, sir. So, by looking at these documents

that have been marked Exhibit 9 to your deposition, we
can’t tell whether or not there were -- that that stamp --
whether that stamp was affixed to the copies of these

invoices received by Rockwell, can we?

A, Not by looking at this exhibit, no.
Q. Okay. Mr. Papageorge, I thank you.
A. Thank you.
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MR. GOEBEL: 1I‘ve got just a couple, of
course. Hold on just a second. 1It’ll take me just a
minute here.

[Short break was taken.]

MR. GOEBEL: I‘m back, and I just have a
couple of questions. Gerard, do you have a document of
September 1lst, 1960, Bates stamped 28? It begins there.

MR. DAVIDSON: Yes.

MR. GOEBEL: And its got three attachments to
it?

MR. DAVIDSON: I don‘t have any --
attachments?

MR. GOEBEL: Yeah. Look at the page two.

MR. DAVIDSON: Okay.

MR. GOEBEL: It should be starting on 30.

MR. DAVIDSON: Hang on a minute. Yes. 1It’s
028 throughv048.

MR. GOEBEL: All right. I don’t even know if.
we need to mark it. Yeah. Why don‘t we go ahead and mark
that? I guess that will be what?

MR. DAVIDSON: 10.

[Reporter marked Defendant‘’s Exhibit 10.]
REDIRECT EXAMINATION
QUESTIONS BY MR. GOEBEL:

Q. Mr. Papageorge, let me refer you to Exhibit
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No. 10, =--

A. I have it.

Q. -- gpecifically the first attachment, a
Pydraul A-200 brochure?

A. I have it.

Q. On the page Bates stamp 33, there’s a section
on that page entitled Handling and Storage?

A. I see it.

Q. And there’s a statement that certain
precautions should be used when handling Pydraul, and it
says, "Repeated or continuous skin contact should be
avoided and inhalation of the vapors at elevated

temperatures should be prevented?"

A. I see it.

Q. It also says, "There is no vapor inhalation
hazard associated with use at room temperature." Do you
see that?

A. Yes. I do.

Q. This brochure, I assume, would have been

dated in the late ’50s, early ‘60s, right?

A. That’s -- down at the lower left-hand corner
of that page, you will see a series of numbers. You will
see there a 0359 within that series.

Q. All right.

A. That tells me March of ‘59.
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Q. Okay. When you, on cross-examination,
described mishandling and hazards to human health if
mishandling occurred, is this what you were referring to,
the repeated skin contact and inhalation?

A. Yes.

Q. And you said it was common knowledge at the
time about that, that if it were mishandled, that these
kinds of things could occur? You were referring, were you
not, to the -- a mishandling by the worker or the person
who héd to transport or come into direct contact with the
PCB-containing fluid; is that right?

A, Yes, sir.

MR. BOLZLE: This is Greg Bolzle for Tim
Shook and Rich Montgomery. 1I‘ll object to that. I think
Mr. Papageorge has been very clear it can extend not only
to the people who handled it but the victims of the people
who mishandled it.

MR. GOEBEL: I think that’s a
mischaracterization of what he said.

Q. (By Mr. Goebel) You can try to clarify it,
if you like, but you can go ahead and answer the question,
please.

A. Well, I was trying to point out that if the
precautions as described in this document and on the

labels were followed, and I have reference here to the
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skin contact and inhalation of vapors, if those words were
heeded by any person handling these materials, no health
effects would result.

Q. And when you referred to mishandling, you
were referring to the person who would have handled the
material?

A. Well, naturally. It’s the person that has no
respect for it, for example, and keeps putting his hands
in it time after time and ignores the fact that his hands
are getting red, the skin is getting red, and keeps doing
it. Eventually, he’s going to get more serious problems.
He’s going to get the chloracne we talked about, and in
fact, his liver could be damaged and on and on depending
again on how long and how often he does this.

Q. That’s all I have. Thank you.

A. That’s just one example I have of the type of
things that I would call mishandling.

Q. All right.

RECROSS-EXAMINATION
QUESTIONS BY MR. BOLZLE:

Q. Mr. Papageorge, if I could ask you a
question, would your definition of mishandling also
include a person that discharged industrial wastes in such
a manner that they contaminate soil and ground water and

surface water such that individuals not knowing of the
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hazard could repeatedly come into contact with the PCBs?

MR. GOEBEL: I object to the form of the
question. I‘m not even sure I understand what he’s
asking.

Q. (By Mr. Bolzle) Did you understand my
question, Mr. Papageorge?

A. I believe I do. Let me tell you what I
understood. I understood you to say that this mishandling
as it referred to the fact that soils are contaminated and
individuals near the soil not knowing the contamination is
present could be affected?

Q. Yes.

A. There again, you’re asking me to speculate as
to how does this contamination in the soil get into a
person’s lungs or on his skin in such quantities over a
long enough period of time to create an obvious health
symptom. I‘m in no position to guess that.

Q. Let me -- let me approach the question from a
different direction. Would you -- would your definition
of mishandling include depositing industrial waste water
which included PCBs into an unlined, leaking pond that
contaminated both the ground water and the surface water?

MR. GOEBEL: Objection. There’s no
foundation in fact or evidence in this case to support the

question, and I also object to the form for other reasons.
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Q. (By Mr. Bolzle) You can go ahead and answer
that question, Mr. Papageorge.

A. I would suggest that the condition that you
just described for me is something that I would call, to
use my earlier word, imprudent and just a wrong way to
handle an industrial chemical, whether it be PCBs or any
other.

Q. Mr. Papageorge, do you have any idea, by way
of market share and so on, what the extent of the use of
Pydraul was in the ‘60s and early ‘70s when it still
contained PCBs? I mean, did it -- was Pydraul used -- was
Pydraul used 90 percent of the time when hydraulic fluids
were used? Do you have any figures in your mind like
that?

A. I do not. All I know is that there were
competitive products available. I have no idea of what
proportion of the market the Pydraul products had.

Q. Do you have -- do you know whether -- or do
you know the extent of industry knowledge in the ‘60s and
‘70s that Pydraul contained PCBs?

A. Well, certainly, they knew it in the ‘70s. I
have no way of knowing how many knew exactly that the
chlorinated hydrocarbon, as indicated on the label and in
the literature, was a specific -- specifically a PCB.

Q. But referring to Exhibit 6 that you have
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there, --

A. I have it.

Q. -- okay, sir, regardless of whether a
consumer of Pydraul knew it contained PCBs, they would
have known in the ‘60s that it contained chlorinated
hydrocarbons and involved the hazards and the risks that
were listed on these labels; would they not?

A. Yes.

Q. Okay. Thank you, sir.

MR. BOLZLE: No further questions.
MR. GOEBEL: Nothing for me.
MR. CUNNINGHAM: I think we’ve beaten this

one to death just fine.
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William B. Papageorge, P.E.

Subscribed and sworn to before me thiq)Zé?hqﬂday of

@7&1@—@4/ . 19 92,

My commission expireségkévUMdiﬁ?/Ef- , 19 ZQT/.
4

l/f
[NOtaIY E llblic. ]

JOSEPHINE 6. NiBLOCH
KOTARY PUBLIC STATE OF M550
ST. LOUIS COUNTY
Y COTUSSION BXP. JAN. 15,1693
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NOTARIAL CERTIFICATE
STATE OF MISSOURI )
)
COUNTY OF ST. LOUIS )

I, TAMI L. BRUDER, a Registered Professional
Reporter and a duly commissioned Notary Public within and
for the State of Missouri, do hereby certify that on
September 23, 1993, there came before me at the Marriott
Hotel, Highway I-70 at Lambert International Airport, St.
Louis, Missouri,

WILLIAM B. PAPAGEORGE, P.E.,

who was by me first duly sworn to testify to the truth and
nothing but the truth of all knowledge touching and
concerning the matters in controversy in this cause; that
the witness was thereupon carefully examined under oath
and said examination was reduced to writing by me; and
that the signature of the witness is reserved by agreement
of all parties, and that this deposition is a true and
correct record of the testimony given by the witness.

I further certify that I am neither attorney
nor counsel for nor related nor employed by any of the
parties to the action in which this deposition is taken;
further, that I am not a relative or employee of any
attorney or counsel employed by the parties hereto or
financially interested in this action.

IN WITNESS WHEREOF, I have hereunto set my hand
and seal this 18th day of October, 1993.

My commission expires June 27, 1995.

dm&‘/ oo

[Notary Public]
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Monsanto

CRAANIC SHEMICALS 2°/S.CN

Monsanto Camoany

800 N. Lindbergn Boutevarg
St. Louis. Missour: 63168
Phone: .314) 834-1000

February 9, 1970

Dear Sir:

Recently several newspaper and magazine articles have been
published indicating that Polychlorinated Biphenyls (PCBs)

have been discovered at some points in some marine, aquatic

and wildlife environments. The quantities detected are said

to be in the parts per million and parts per billion categories.

It is claimed that the PCBs found strongly resemble chlorinated
biphenyls containing 54% and 60% chlorine by weight. Products
which ars sold by Monsanto under the trade names of Aroclor®

1254 and 1260 do contain chlorinated biphenyla. In addition

to Aroclor® 1254 and 1260, Monsanto sells certain functional
fluids containing Aroclor® 1254. These include Pydraul® 625,
Pydraul® AC, Pydraul® AC - Winter Grade, Pydraul® 540, Therminol®
PR-3 and certain dielectric formulations. Several other
companies around the world also produce products containing
chlorinated biphenyls.

As your supplier of Aroclor® 1254 and 1260 and formulated
products containing 1254, we wish to alert you to the potential
problem of environmental contamination as referred to in the

newspaper and magazine articles.

We would like to point out the following additional facts.

1. Products such as Pydraul® 90, 135, 230, 312, A-200, F-9,
150 and 60, Turbinol® 153 and Therminol® FR-1 and FR-2
are not formulated with Aroclor® 1254 or 1260.

2. PCBs with a chlorine content of less than 54% have not

been found in the environment and appear to present no
potential problem to the environment.

ROCw 00059
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We have developed, and are now tasting, new formulations to
replace the Aroclor® 1254 and 1260 components in our Pydraul®
products. The new products appear to be equal in performance
and to have similar physical properties.

We feel that all possible care should be taken in the applica-
tion, processing and effluent disposal of these products to
prevent them becoming environmental contaminants. Of interest
to you may be an article in Chemical Week, October 29, 1969
reqgarding water pollution standards set by each state in the
Union. It is attached. This article reflects that good manu-
facturing practice in the future may require that no products
used by any company should find their way into waterways.

Sincerely yours,

Lae € tuen

Donald A. Olson
Director of Sales
Functional Fluids Group

nle
Attachment

ROCW 00060
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CHEMIGAL WEEK

The huge water requirements of the chemical industry—
now the nauon’s third largest user—make water quality and
availability increasingly important factors for site selectors.
Legislaton enacted in recent years has forced planners to pay
close attention to potlution control standards.

All 50 states have had thewr water quality standards ap-
proved enurely or in part by the Federal Water Poliution
Control Administration (FWPCA). Recently a state-by-state
summary of key standards was put together for the first ume.
Surpnisingly. it was not the FWPCA that did the job. [nstead
1t was handled by an Amencan Public Health Assn. (APHA)
subcommuttee headed by TVA Health Director F. E. Gartrell.
assisted by the APHA Engineenng and Sanitation Section. A
portuon of the study, covening standards for surface industnal
water. 1s summanzed 1n the tables starung on p. 80.

Contrary to widely held opinions. there 1s considerable
vanation in state standards. Take the dissolved oxygen (DO)
standard. for example. Minimum allowable DO (as mulli-
grams per liter or percent saturation) 1s the single most :mpor-
tant standard to chemical site evaluators. As a rough rule of
thumb. a 2-mg./l. standard is considered to be one industry
can live with comfortably, while a2 6.0 mg./1. value 1s pegged
“extremely tough.”

Califormia. Wyoming and Washington have set the stan-
dard at 6 mg./l. or higher. But a few states such as Con-
necticut. Maine. [llinois, Indiana. Massachusetts. Virginia and
Wisconsin require 2 mg./l. or lower.

Other standards—notably turbidity. taste. odor. color and
solids—may also be important, depending upon the nature of
the chemical plant’s waste efluents. These standards also ex-
hibit state-by-state differences. Moreover. they are generally
less specific than the straight numencal DO standards.

Although chemical plant site experts see little point 1n
“running from tough standards.” the cnieria do make a
difference: Plans for two nonferrous metals plants in Puerto
Rico are now on the shelf. because of standards that call for a
45 mg./l. DO. no wastes that interfere with the esthetics of
the waters and other specifications.

No compilauon of ground water standards has vet been
published. Ground water standards may prove imporiant in
the future as companies are forced to use costly deep-well dis-
posal for wastes. Availability of ocean waste disposal services
15 also looming more :mporiant.

Waste Cost.: The price tag for pollution control is high. A
recent FWPCA study on the orgamc chemicals industry esti-
mated that water waste-treatment facilities can increase 1n-
stalled capital equipment costs 40% or more. Between '69-'73.
the organic chemical industry would have to sheil out $182.5
million to remove 10% of its biological and chemical oxygen
demand waste and 65% of its suspended soiids. Removal lev-
els of 83%. 13% and 71%. respectively. for biologic oxygen de-
mand. chemical oxygen demand and suspended solids would
require $242.6 million. while 98%. 30% and 89%. respecuvely.
would up the ante to $608 mullion.

Clesaer Air: Establishment of air quality standards 15 not
nearly as far advanced as are water standards. The Natonal
A.ur Pollution Controi Administrauon (NAPCA) s sull desig-
naung regonal air control regions. At last count. 16 regions
had been formally designated and another 41 had been pro-
posed. NAPCA has issued air quality cntena and control

Environment

QocToeeR 23, 1389

technology data -, cxides and darucaiiir Tavt .
fotlow with similar 51,205 730 Siner poilutants

Once critena ang :cniror J21a have been hsues* © s & i
tant and controt rez. =, <ave seen desiznates 4 ..
process avolving -tsnlirds Aeanngs ind mooem
and enforcement 2tass &.u 9¢ initidted A3t 23 Cane et
vear (o produce ytandards.

So far. no firm suisr Juide or particulate stancard .-z
emerged. But NAPC A, (ritena for setting the 51an 2473y vad-
2est they'll be touzn The ovide cntema report. 'or 2xama.:
emphasizes that there ire Jdeletenous effects ¢ =
centrauons as low a3 73 2om.

NAPCA's contrei 2411 reports present detiies u2272aa.
of vanous methods ind :quipment. along =in
COSLs. As I1n the case or water. the costs will be m:12n, ancuy
some pollutanis~mainiy sulfur dioxide —wiil Rhave rzoo .z
values. NAPCA is sponsonng a aumber of r2searsn =00 2.t
to improve technology Pallution control .s 2einz voumzs =

financial assistance crograms imandated By siate a4 = »
operauves in the following 28 states:
Anzona. Arkansas. California. Connecucut.

Georgia. Idaho. lihinos. Indiana. Maine. Massacnu
Michigan, Missour:. New Hampshire. New Jerser Nz \
North Caroiina. Ohio. Okiahoma. Oregon. Rhoae !
South Carolina. Tennessee. Vermont. Virgimia. W 15
Wisconsin and West Virzinia. )

In addition. Pennsvivama offers financial a1d sancuicnes =
administrauive regulation. Several states. including LiaR ans
Maryland have legsiauve studies under way.

The incentives take vanety of forms. Most common 112
exemption from personal propeny taxes (¢.g.. Arkansas). lu

ment and structures :axes uConnecucuu sxempuon rim
cal taxes for stated penod of ume (New Humozcr
operaung loss deductions 1 New York): credit against ~tate -
come tax (Oregon).

Quantity: The large chemucal complexes now n ..o:.2
make water—and lots ot 1t—a major site critenen TRz ol =7
the water 1s. the better. T0r 1t can reduce the nvastmen =
heat.exchange equipment. Occasionally. plants <z manag2
on ground water, but usuaily surface water 1s regu.rad
means location on or near the big. drouzm resistant meers

flows over 50 cu. rt. per second (CW Ocl. b '6»_-. L BEPS
For companies whose plant needs at least 100 cu
the list numbers only {30 texcluding Alaskar Sea »uter o
generally avoided because of high equipment corrosien cosn

Piping water 1n s expensive. Duval. now openinz 4 . :’ T
lion tons/vear suifur mine n the and Northwest ar2a -
forced to instail a 36-in . 38.mile-long water une and 4 < -
muilion-gal. reservoir Cust of the water suppiv v iiem =2t
been disclosed. but 1t s esumated that the 1ab wis al ey weve
eral million dollars.

The adequacy of Jomesuc water resources in ine¢ .27 2«
has recently been evaiuated by the Geologicai Sumev N
uonally, projected Jemand will be 173% of pot
sured supply. Only 1n three regrons. New Engiand. O~ .n2
the South Atlanuc Eustern Gulf. will future water -2o. ¢
ments be easily met. Economic growth may be nanci..ooss
in nine regons. Eastern Grear Lakes. Lower Misson oo =
per Missoun-Hudson Bav. Lower Missoun. Western Gt
Rio Grande. Pecos. Colorado. Great Basin. and Cerniral on
South Paaiic.

ol
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For the first time, a summary of water quality standards sat by all 50 states.
Oisseived
pH Allowable Temperature (°F)allowsbis  oxygen

Increase {mini or R
Range Deviation Max iheveomblont me./L o %) Other Requirements

Alabama §.0-4.5 1.0 90°(2¢4nr.) 10% 2.0 at § ft. or Redieaciivity, Caier, Tasts end Oder, Texie $u nces: Only
93 (any 8 - g*dd!o!"".“ eS8 gmounts that wouid not rander weters unuu.u::"or 'ndou’;tyrui
an 10 200ing and Drocess-weter wRply purposes. Sedds: Free from
wstte matsriais that cause uneigMty ar putrescent conditions

ar intarfere dirsctly or indirectly with industrsl yse.

hrs.
93° (cooling 10°
water)

Alasks 7.08.0 0.8 70 - $.0 Reds 1 Not to d limits of PNS Onf

Standards. Turbigity’ No /mposed velues thet mz"?m:::::
with estaphished levels of trestmem. Celent Yrus color isss than
50 color units. Tests end Oder: Sheil nat unressanadty mosir
ssthetic considerations. Seldst No dissoived soiids apove Na-
turel conditiona ceaumng COTTOSION Of scaling problems. No
visibis ewidence of other flosting solide of sludge deposnts. No
iMposed sediment 'oade that would interfars with ggtadished
trestment levels.® Tede Substancexs Chemical constituents
thouid be delow concsntrations found to de of public heaith
sighificanoce. *

Arizons ¢.5-8.6 0.5 93° (1] - Radk A1 Mot to d 1/30 of the MPCe value 3iven for
occ v 11 NBS Hangbook 69. Turbidity:
50 JCU (streams): 28 JCU (lskes). Colent Frae from wasts mate-
risgis 1 amoums sufficient o change ensting coior enough to
interters with industrisl use of t0 crests ¢ nuisancs. Tasta snd
Oder: Frae from wastes in amounts aufficient o produce enough
taste and odor to Crests 8 NUISANCE Or INterfers wrth 'ndustral
use. Selids: Free from wastes that wouid De unsigntly, putrescent,
odorous of in smounts that would intarfers with Industrial ase.
Texia Substances: Fres from wastss toxic to human. animel.
plam or aquatic ife aor in smounts that would interfers writh
indyustriasl use.

Arkansas 6.0-9.0 1.0 998° s 4.0 (aversge Radisactivityr “Ruies and Reguistions for the Control of loniting
24 for iy Cross madistion.” Arkansss Board of Health. apply. Turiidity: No dis-
rs.) section unctly visible incresses dua to wastes. Coler: Shall not be ln.

crensed to the extent that it interferes with industrisl use.
present or future. Tasts snd Oder: Must not cause offensive
odors or otherwise interfere with industnsi use. $olids: No dls-
tinctty visible persistent solids, b or siudg
banks due to Texis Must not be presant In
smounts toxie to human, animai, plsmt or aquatc life.

California 6.5-8.6 —  71.6°%(fresh  None that 8.0 Radisactivity: Shal not excesd 1710 of the MPCo vaiues given
7.0-8.6 weter) would cause Cosstal water: for ® n N8S Handdoox &9.
(Cosstal ecologieat 5.0 (uniess Turbigity: Free from wastas thst could siter water's sxisting
waters) change or naturaily turtndity. Celer: frem from substances attributabie to wastes
R"."(“::.“;?‘ lower) that produce detnmental color. Taste end Oder: No sudstances
watereys that 1mpart foregn tasts or odor. Sekds: Dissolved 30lids in
fresh weter must nat exceed 300 mg./1. at any time: annual
mesn: 173 mg./ 1. Settieadie wids must nat de adle to chengs
nsture of stream Dottom or harm aquatic enwrronment. Toxic
Substances: At sil times (res from concentrations harmful to
humans, squatic life or wid ar JOMESUC animais.

Colorade €.0-9.0 — 93° - 3.0 Radisactivity: Nat to exceed 1/30 of the 168-hc. week vaiuss i
MBS Mandbeok 69. Turbidity: Must not interfere with estad-
lished igvets of trestment Celert Waates present must not
causs aporeciebie change in Color of nterfers with ndustrial
use. Tashs and Oder: Free from wastes that cause odor or AD-
preciable change in tasts. Selldm Free from wastas that ere
unsightty, putrescant of oderoys or would interfery with use.
Texis Substancas: Free from n stions or com-
pinstions sufficient to harm human or snimal life.

Conmecticwt 6.0-9.0 — - None unisss 2.0 Radlesstivity: Limits to be aspproved Dby spprogriste state
R does not sgency. Turbigity, Coler, Tste and Oder: None in Such Qquanti-
m ties that would impair industrist usa. Seddm Limited to small
e for - amounts that may resuit from discharge of appropristely
dustris) use treated T Substa free from chemical constitu-
nts IN concanUTAtiONS of cOMDInations harmful to htumaen.
snimal or squatic ilfe.

Delawere ¢.5-25 - s 50%:* or 4.0 Radioactivityt Alpha emittars limited to 3 pc/l.. bets emitters.
to 1,000 pc/i. Caler, Tostn snd Owenrt None in concentrations
that cause coler, tasta or odor. Sellds: Free from unsightly and
L dus to g sollds or sluage de-
pasits. Texic Substancess None 1n concentrations harmful (synsr-
gistcaly or otherwise) to humens. flsh, sheilfish, wilglife or
squatis iife,

Flerids 6085 1.0 - - 40 Redletioms Gross bete—1.000 po/l. (n sbsence of 590 and
alpha emitters). Turkieityr 50 JCU. Caler: Must not rsnder water
unfit for industriai<ooling or process-water supply Purposes.
Tastet Must not render watsr uniit for industrial use: phencis
0.001 Selldm: O solids must not exceed 1,000
mg./ 1. manthiy sverage: $00 mg./1. Must be free trom flosting
westys that sre uneightly or deieterious or Other wsstes that
settie to form putrescent or objectionedie siudge depotits.
Texie Sutetancem Free from wastes harmtul tg human. amma:
or squatic life. Cu, 0.5 me./1. Zn. 1.0: Cr, 0.05: Po. 0.05; Fa. 0.3:
As, 0.0% P, 10.0: Cn. nons detsctadie.
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Water quality standards

pH Allewsdis Tempoerature ('F) allewable cxypom

Other

(

inerease

Range Oeviztion Saximum asbeve amblomt

1Y 4

thaet

sl use. Texie Substances: Limited

monthly everage: 500 mg./1.
those that are eor may decome

1]
m.

5.1
i

Sofldn Frea from westas that csuse
s matariel discolorstion, obnowOus

Mianeseta 6.0-9.0

soilide

or putr

m Me wastss 0 concemrations or combinstions

ok

L3 o/l momthly aversge 730

from flasting wastes that tettle ™ form

Odent
sagres as
fren

e E
u.“n_

a

1

1.0

Mississippl 6.0-8.3

wtic lfe.

snimet or

Tenic
immwmn

1,000 pe/1. (n absence of Sr-90 snd
/1. Dissotved Ra-22¢: 3 pc/1. Calen
or intarfere with [ncustris! uss. Tasts and
that would not result In notice-
intarfere with industrisl use.
hwnmndunuu or flosting

-u-nnuu visibla contrest with aaturel

mu

%
r A w

§

hw,

ol

Missowr! 6.35-9.0

“mwmmm

-3 ]

Mentans 6.53-9.5

mmMm_ wmm
: wmm
mmmmummm_ m
ummMm,“mM
ﬂuu mm% 3
i “_
_Wm mmwm.
:ﬁ:

17 a__h

3

'

1.0

Nebraska 4.3-9.0

i
m

e
mmmmu—.

Twrhidiy, Coiss, Toste sand Oder: None in sbisctionable smournts.
No flesting
fo‘

_M
?_m !

uul.

{LP
(wirrer)

Nevads ¢.5-8.5
median:
7.4-83

sofids or siudge depweita in obdjectionadis
Nena In towie concentrstions of

50

New mn-'

L 4C X X v

- §7° (unives
netered

New Jersoy ¢.5-4.8
unisse
&uno

New Mexise ¢.6-0.4

New York ¢.0-0.8
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. Water quality standards

eI Y o A Dissetved
N pit Rlowable Tompenature ('F) sflewable  oxygem
B Inoresse bl
harm (m L-:% Other Requirements
r 3.0 Calont Must not render water unfit for | Selids:

Must hot. after dfution end micuurs aka water cat 15 Indum
triet ng. betancen M
Indy U not maka water unfit for

10* 3.0 Radieactivityr No discharge silowed uniese il
5.0 (for 18 soluble or dispersible and of quantities neu;':::.l:n:'::;

o department. Colur, Toole and Odert Mg westes that coior water

or result ln objectionable odors I 3 deyres that Impeirs indus

trisi uss. Selldm No unsightly flowting wastes that wouid ad-

A 9 debris, L or other matsrisie. Taxis
Substancem None it quantities that meke veter toxic to human,

animal. plant er squatis e, '
Z (oo 8, S0 Radiafies: Shafl Aot pose adernal hazard. Turbidityr $ JCU above
:&' @ or natursi. Celer, Tasts snd Oder: No cbjectionabie dlscolorstion
or conditions esth y offe CX senses of tasts of
smail. Sefldm No floeting solide. organic ar inorganic Seoosts
LT » ind Touis s Ne conditions Injurious

W publis healh,

2/, &8 Caler, Tosts snd Odent No westes thet producs colors. tastas
8.0 (da odere in smounts harwul © industrial use. Selldm Olssotved

3.0° or combins-
5.0% (16 hra/ tioms harmful Ife. Turtiaity, Taste
o) smd Odent None in concantrstions that would impair ndustrial

use. Sefidm No solid refuse, floating solids or sludge ¢ A

100 3.00 Turtidiy, Celer, Taste snd Oder: Frea from wastes that change
250 (swamps) the eusting turbidity or color or that produce taste or odor t©

such 3 degres as t9 CaUBe & nuIsance of intarfere wrth industrist

use, Sofidmt None from wasts s0uUrCES In amourts that are un

sightly, putrescant, oderous or that cause 8 nuisance or imterters

!
;
|
!
i

‘1o 0
oft

or
3 fur. conditions At Do reduoss 1B SOCEOUIDIe levels by comventional trestment

'
S
it
i
)
]
3

i

i
i
gl
il
i
i
§1d
1

i
i
e
i
H
W

contrast with nstural appearsnce of recelving waters asfter
wastes recerve best practical treatment Taste and Owar: No
concentrations that produce offensive odors. Selldm Otssoived
- sofiy must net eceed 1.000 Mg./l. unieas weter used only
- h for ve. Must be free from flosting or setheadie
W“mtwuﬂm.ﬂﬂlndwu use.

f ii’
i
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#
i
!
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Water quality standards

: Disseived
> _ pH Allewable Temperature (T) allowable  oxygen
¥ lacrease (minimam Other Requirements

fange Oeviattas Aazrimum shevesmblomt we,/l. o %)
: Utah €390 - - - - Radsactivityt SAail not exceed (/30 of MPCe vaiues for con
. - tinuous occupational e n NBS Honddook &9 Turbidity,
- Calar: No weatas in smounts that wouid change eaisting turdidity
sy or coler enouPh W creats pudlic Awsance or interfere with
~ Ingustris! use. Tastns snd Oden No wastes ' amounts that would

r
i
[

.w:u' [

rEs .
£

[
¥

tame or oder. Selldm No floating wastes that are un-
o thet intarfere with industrisl usa: no wastas that
HEEs ® form unraeghtly or 0dOrous iudge Or Dottom deposrs.
Toals Substencest No wawtes In concentrstions or combdinstions
e 1 human, animel. plant or squatic life or thet wouid
intarfere with industrist ves.

Yermeat 4035 — - & gg: (16 hray Mrdlessthits To be s00roved by acorcorists state agency.
aay) Turblgity, Coisr, Tasts and Odar: None in concentrations that
would impsir industriasl use. Sellds: No floating solids. sivdge
depesits or solid refuse. Temie Substancsa: No chemical con
stions or hamriut to humsn,
stumal or aqeatic
Virginia 5.0-9. - 98" (unises No sudden 1.00 , Tostn and Odar: No wastes that change existing color
(m‘n mm}lﬁ changes that  2.0° (dely [ 4 odur te such ¢ degres #s O Crests ¢ NUISANCE Of
- higher) couid harm aversge) immrfere with industrisi use. Selds: No flosting westes that ars

&8 how
43 oquatic e uUNMIQtly or Crests 8 NUWSANCS Or other wastes thet satte to
unNeigtty, putrescent or odoreue deposits. Toxie Sub
stanesst Mo wastss in concentrations or combinations that
wouid intarfere directly or indirectly with industrial use.

{

" Weshinges 6583 oS 100 t =110/ 650r70%  Radisectvay, Teic Sub Selow ations that could

(T-18% sdveresty affect Industrial use. Tursidity: Less than 10 JCU
over nstursi conditions. Caler. Taste and Oder, Selitds: Dissoived.
suspended, floating or submerged mattar shall not reduce
cuthetis vaives 5o o8 t© effect industrisl vea.

1.0 Calart None that is objectionadie. Tests and Oder: No objection-
2.0 (ca shis odory in vicinity of the water. Sellde No distinctly visidie
average, Mu‘. mu or suspended solids of unressonabie ind

ita or siudge banks.
M m Mo consemtrations of materisls polsonous
0 -husmen, animal oc fub S,

It permi
m
flah

Wyomiag ¢.5-48 — -

'y Colar, Tostn snd Odurt No materisls producing color, tasts

¢ or oder fn amoumnts that would creste 8 nuisance. Seflds: Ole.

w! soived solids must not sxcesd 1.000 mg./1.. daily aversge: 730
mg./1l. Ne flosting or submerged dedns or waste sudstances
that would cause odiectionable deposits in amounts ta create
o nuissnce. Texin Substarass: None in concentrstions or come
Slnatiens tonic 0 humans or of pubkc heaith sgnificancs.

a0 Redisectivity: Not to excesd 1/30 of N8BS Handdook 59 vsives.
2 Ne more than 13 JCU sbove natursi (when turbidity

is 130 JCU or less); otherwise, no more than 10% above natursl.

where . Caler: Essentislly frea of wastes that viudly aiter matural cotor
w:'f&) of water or /mpart coior to vesseis or structures. Tasts and Oder:
Cagentigily free from substances et would produce cetectadie
oder st site of use. Sefam Essentialy free from floating or

'; settieadie 3oiids that sre unsightly or settie to form siudge.
- Semnkt or Toxie Free ftrom toxic
’. bete: stHONS or tonic to human,
4 srimal or m iite.

é—‘ mmm: edersl Wattr Pollution Control Adminitration sporovet.

’_ ;ts- totel cumuistive h-t'nddlln llﬂr from unnetursi waste wur:n. at any point throughout the given stream reach. T = highest

. Abbrevistions: m’—’ﬂ.w Mﬁ:.mw Suresu of Standaras; JCU—Jackason Candle Unia; pc/1.—picocuries per inar.

be Sourcs: Water Standarus of he United States, Tonﬂen-. and the Diatrict of Columba, Amercan Public Heaith Asan., Subcom-

ey

ntee star Cantrel, snd and Sanitation Section.
mno-“io‘:um 8 Yar coflarms. WN demand, plant nutrients. ol ,nuo. scum, [ specific con-
ductanos. carbon cRisrofrm extract. 3 otic detargents not included. Monu-mmmwwummumaum: n
such h m‘“ uirement.

This reprint is an excerpt from the ''Plant Sites, '69'' report
that appeared in the October 29, 1969 issue of CHEMICAL WEEK

Copyright 1969 McGraw-Hill. Inc.. New York. N.Y. This urticle may nor be reproduced w:thout permission.
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Monsanto

Mangsante Comoany

800 N. Lindvergh Boulevard
St. Lours, Missouri 83188
Phone: (314) 894-1000

Dear Customer:

Recently several newspaper and magazine articles have
been published indicating that Polychlorinated Biphenyls
(PCBs) have been discovered at some points in some marine,
aquatic and wildlife environments. The gquantities
detected are said to be in the parts per million and
parts per billion categories.

It is claimed that the PCBs found strongly resemble
chlorinated biphenyls containing S4% and 60% chlorine
by weight. Products which are sold by Monsanto under
the tradenames of Aroclor &Y 1254 and 1260 contain
chlorinated biphenyls.

As your supplier of Aroclor® 1254 and 1260, we wish to
alert you to the potential problem of environmental
contamination as referred to in the newspaper and magazine
articles. :

We would like to point out the following additional facts.
1. Certain Monsanto products which are gold under the
Aroclor & trademark, namely Aroclor &) 5060, su42
and 5460, are not polychlorinated biphenyls.
2. PCBs with a chlorine content of less than S54% have

not been found in the environment and appear to
present no potential problem to the environment.

ROCw 00050
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we feel that all possible care should be taken in the
application, processing and effluent disposal of these
products to prevent them becoming environmental
contaminants. Of interest to you may be an article
in Chemical Week, October 29, 1969 regarding water
pollution standards set by each state in the Union.
It is attached. This article reflects the view that
good manufacturing practice in the future may require
that no products used by any company be lost or
discharged in such a manner as to ultimately be found
in waterways.

Very truly yours,

W. E. Schalk
Director of Sales
Plasticizers

el
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CHMICAL WEEK / scromen ®ae.

Environment

The huge water requiremeats of the chemical indusiry—
now the nation's third largest user—make water quality and
avalability increasingly important factors for site selectors.
Legislation enacted in recent years has forced planners to pay
close attention to poilution control standards.

All 50 states have had their water quality standards ap-
proved entirely or in part by the Federal Water Polluton
Control Adminuistrauon (FWPCA). Recently a state-by-siate
summary of key standards was put together for the first ume.
Surpnsingly, it was not the FWPCA that did the job. Instead
1t was handled by an Amencan Public Health Assn. (APHA)
subcommittee headed by TVA Health Director F. E. Gartrell,
assisted by the APHA Engineering and Sanitation Secuon. A
poruon of the study, covenng standards for surface industnal
water, is summarized in the tables starting on p. 80.

Contrary to widely held opinions, there is considerable
vanation in state standards. Take the dissolved oxygen (DO)
standard, for example. Minimum allowable DO (as mulli-
grams per liter or percent saturation) is the single most impor-
tant standard to chemical site evaluators. As a rough rule of
thumb. a 2-mg./\. standard is considered to be one industry
can live with comforuably, while 2 6.0 mg./l. value is pegged
“extremely tough.”

California, Wyoming and Washington have set the stan-
dard at 6 mg./L. or higher. But a few states such as Con-
necticut, Maine, Mllinois. Indiana, Massachuseus, Virginia and
Wisconsin require 2 mg./l. or lower.

Other standards—notably turbidity, taste, odor. color and
solids—may also be important, depending upon the nature of
the chemical plant's waste effluents. These standards also ex-
hibit state-by-state differences. Moreover, they are generally
less specific than the straight numericat DO standards.

Although chemical plant site experts see litde point in
“running from tough standards,” the cnteria do make a
difference: Plans for two nonferrous metals plants in Puerto
Rico are now on the shelf, because of standards that cail for 2
4.5 mg./1. DO, no wastes that interfere with the esthetics of
the waters and other specifications.

No compilation of ground water standards has yet been
published. Ground water standards may prove important in
the future as companies are forced to use cosuy deep-well dis-
posal for wastes. Availability of ocean wasts disposal services
is also looming more importaat.

Waste Cost.: The price tag for pollution control is high. A
recent FWPCA study on the organic chemicals industry esti-
mated that water waste-treatment facilities can increase in-
stalled capital equipment costs 40% or more. Between '69-773,
the organic chemical industry would have to shell out §182.5
million to remove 10% of its biological and chemical oxygen
demand waste and 65% of its suspended solids. Removal lev-
els of 83%, 13% and 71%, respectively, for biologic oxygen de-
mand, chemical oxygen demand and suspended solids would
require $242.6 million, while 98%, 30% and 89%, respectively,
would up the ante to $608 million.

Cleaser Alr: Esublishment of air quality standards is not
nearty as far advanced as are water standards. The National
Air Pollution Control Admiaistration (NAPCA) is still desig-
naung regional air control regions. At last count, 16 regions
had beea formally designated and another 41 had been pro-
posed. NAPCA has issued air quality criteria and control

technology data for sulfur oxides and paruculate matter. wiil
follow with similar studies for other pollutants.

Once cnitena and control data have been issued for a poilu-
tant and control regions have been designated, a complicated
process :nvolving standards, hearings and implementation
and enforcement plans will be initiated that can take over a
year to produce standards.

So far. no firm sulfur oxide or particulate standards have
emerged. But NAPCA's critena for setting the standards sug-
gest they'll be tough. The oxide critena report, for exampte.
emphasizes that there are deletenous effects 1o man at con-
centrations as low as 0.04 ppm.

NAPCA's control data reports present detasled appraisals
of vanous methods and equipment, along with esumated
costs. As in the case of water, the costs will be high. although
some pollutants—mainly sulfur dioxide-will have recovery
values. NAPCA is sponsoring a number of research projects
to improve technology. Pollution control is being spurred by
financial assistance programs (mandated by state law) now
operative 1a the following 28 states:

Arizona, Arkansas, California, Connecticut, Flonda,
Georgia, Idaho, lllinois, Indiana, Maine, Massachusetts,
Michigan. Missouri, New Hampshire, New Jersey, New York.
North Carolina, Ohio, Oklahoma, Oregon, Rhode Island.
South Carolina, Tennessee, Vermoant, Virginia, Washington,
Wisconsin and West Virginia.

[n addition, Pennsylvania offers financial aid sanctioned by
administrative regulation. Several states, including Utah and
Maryland have legislative studies under way.

The incentives take a variety of forms. Most common are
exemption from personal property taxes (e.g.. Arkansas), fast
depreciation (Arizona), exemption from ad valorem equip-
ment and structures taxes (Connecticut), exemption from lo-
cal taxes for stated period of time (New Hampshire),
operating ioss deductions (New York); credit against state in-
come tax (Oregon).

Quantity: The large chemical complexes now tn vogue
make water—and lots of it—a major site criterion. The cooler
the water is. the better, for it can reduce the investment in
heat-exchange equipment. Occasionally, plants can manage
on ground water, but usually surface water is required. That
means location on or near the big, drought-resistant nvers.
There are less thaa 200 rivers in the U.S. with minimum
flows over 50 cu. ft. per second (CW Oct. S, 68, pp. 94-95).
For companies whose plant needs at least 100 cu. ft/second.
the list numbers only 150 (excluding Alaska). Sea water s
generally avoided because of high equipment corroston costs.

Piping water in is expensive. Duval, now opening a 1.5 mul-
lion tons/year sulfur mine in the arid Northwest area. was
forced to install a 36-in., 38-mile-long water line and a 40-
million-gal. reservoir. Cost of the water supply system hasn't
been disclosed. but it is estimated that the tab was at least sev-
eral million dollars.

The adequacy of domestic water resources in the year 2000
has recently been evaluated by the Geological Survey. Na-
tionally, projected demand will be 173% of potenually as-
sured supply. Only in three regions, New England. Ohio. and
the South Atlantic Eastern Gulf, will future water require-
ments be easily met. Economic growth may be handicapped
in nine regions: Eastern Great Lakes, Lower Mississipp1. Up-
per Missouri-Hudson Bay, Lower Missouri, Western Guif-
Rio Grande, Pecos, Colorado. Great Basin. and Central and
South Pacific. .
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For the first time, .xmmary of water quality standards. by all 50 states.

Disssived
pH Allowsbie Temperstire (°F) sliowshle  oxygen

insrease (il ma Other irements
Range Oevigtien Mazimem shoveambient me./l. d?) Rocu

Alsbama 6.0-8.5 1.0 90°(24 hre) 0% 2.0 at § n. or Radisectivity, Coler, Tusta snd Oder, Totle Subetsncess Oniy 'n
93° {any 8 - Hless that would not render waters unsurtadie for ndustral-
hrs. 100 than 1Ot ing and pr ter supdly purposss. Selides Free from
nm“.) g wests materisis that cause unsightty or putrescent conditions

or intarfers directty or indirectly with industriai use.
Alsska 7.0-8.0 0.3 70* - 8.0 Radienstivityt Not to exceed limits of PHS Orinking Water
mmm Turbidity: Mo Imposed velues thet would Interfers
ished leveis of tr t. Colort True color less than

50 color unite. Tests and Oder: Shall not unressonably Impsir
arthatic considerstions. Selids: No dissotved olids above na
ture! conditions causing corrosion of sceling prodiems. No
vinibie evidence of other floating solide or siudge deposits. No
imposed sediment l0ads that wouid interfers with estadiished
trestment leveis.® Texmis Substancem Chemical constituents
should De below concentrations found to be of public hesrth

significancse.®
Arizona 6.5-3.6 0.5 93* se - Radisectivityr Not to d 1/30 of the MPCe vaiue given for
ot v in N8BS Mandbook 69. Turtidity:

50 JCU (strearms): 298 JCU (luu). Caler: Free from wasts mate-
rais 1n amounts sufficient ta change sxisting coior enough to
Intarfere with Iindustrist use or io creats a nuisanca. Tasts snd
Odar: Free from wastes In amounts sufficient to produce snough
taste and odor to crests 8§ NUISANCe or interfere wrth industnal
vse. Selidi Free from wastes that wouid be unsightly, putrescent.
odorous or in smounts that would intarfere with Industriai use.
Texic Substances: free from wastes toxic o human, animel,
plant or aquatic life or In amounts that would Intarfere with
industrial use.

Arkansas 6.0-9.0 1.0 93%° s 4.0 (sverage Radisactivityr “Ruies and Reguiations for the Controi of 'onizing
2;_) for Sy SRS Radistion.” Arkansss Sosrd of Heath. apoly. Turbiéitn No dis-

presemt or future. Tests snd Odert Must not causs offensive

tinctly visible per solids. b

Califernia 65368 — 71.6°(fresh None thet 6.0 Radiesstivity: Shall not exseed 1/10 of the MPCe vaiues given
7.0-8.6 water) wouid cause Coestal water: for e in N8S Handbook 69.
(Cosstal g $.0 (unk Turbldity: free from wastes thst couid asiter \ntm‘n axisting
waters) change or natursily turdidgity. Celer: Free from

harm aquatic lawer) that produce detrimental color. Taste snd Oser: NO substences

et thet impart forergn taste or odor. Selids: Dissoived solids In
fresh watsr must not exceed 300 mg./1. ot any time: annusi
mean: 173 mg./1. Settisadle solids must not u adie to change
nature of stream or harm Toxle
Substances: At ail times free from conunmmm harmtul %o
humans, aqustic life or wild or domestuc animais.

Colersde 5.0-50 — 93° - .0 Ragiecetivityr Not to sxcesd 1/30 of the 168-):r..week values in
NBS Handbeok 69. Turbl@ity: Must not interfere with estad-
lished laveis of trestment. Celert Wastes present must not
csuse apgrecisble change in color or interfere with industriet

Ceamecticut 6.09.0 — - l.lmmh. 2.0 Redlenstivityt Limits to be by aporopri state

Delsware ssa5 — - s SOR®or 4.0  megissctivitys Aiphs emitters limited to 3 po/1.; bets emitters.

- Flerida ¢0-88 1.0 - - 4.0 Radiotiam Gross betes—1.000 pe/l. (n sbesnce of 390 and
. siphe emitters). Turtiditys 50 JCU. Calert Must not render water
uniit for industrisi-coeling or pruceslwater sSupply PUrPOSes.

Sollde must not
' mg./1.; memhly sversesx 500 mg./1. Must de free from flosting
- that are y or fous or other that

or squetie life. Cu. 0.5 me./1: Ia, 1.0; Cr, C.08; PO, 0.08: Fe. 0.3;
Aa, 0-0f¢ 7, 10.0: Cn. nens detectadie.
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pHl Allowshis Tempersture ('T) allowsbie  exypen

—~p——

(mintuen

e/l w %)

nerenen
Range Dovistien Slezimem sbove smblent

Georgia 6.0-8.3

R 3
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affect industrist
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| 5
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vel .
s___ m_m
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ummm =
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Monsanto

MOKSANTO INDUESTRIAL CHEMICALS CO.
800 N. Lingdergh Bovievard

St. Louis, Missouri 63168

Phono: (314) 684-1000

January 31, 1972

Dear Sir:

We are writing to tell you that effective June 30, 1972, all Pydraul
fluids will be a new formulation. We have decided to stop using
polychlorinated terphenyls as a component in our fluids. Our new
fluids will contain no chlorinated components.

In order to make a smooth transition to the new Pydraul fluids, we
will continue to manufacture fluids with the current formulation
until early in the second quarter of 1972. At that time we will begin
phasing ia-the new formulations and phasing out the old. We expect
to complete this transition well before June 30, 1972.

In the meantime we will make every effort to contact each of you,
our customers, individually, We would like to work out with ybéu
the details of this transition so that it best satisfies your needs.

Yours very truly,

Howard Bergen, Dir'ztor

Specialty Products Group
Monsanto Industrial Chemicals Company

1b

ROCW 00105

8 unit of Monsanto Company

3 DEFENDANT'S
é EXHIBIT
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Monsanto

MONSANTO INDUSTRIAL CHEMICALS CO.
800 N. Lingdergh Bouleverd

St. Louis, Missour: 83168

Phone: (J14) 894-1000

March 15, 1972

Dear Sir:

Confirming our previou: letters on the Pydraul reformulations we will
begin shipping the new Pydraul products, as present fluid inventories
are depleted, within the next 30 - 60 days. How soon you begin receiving
the new forrnulations will depend on the inventory in the warehouse in
your area.

Attached is a list of the new Pydraul products along with the present
Pydraul line being replaced. The new Pydraul products are conpatible
with present fluids and with seals and packings in your Pydraul systems.
Pricing on the new products is competitive with the present Pydraul line.

We thank you for your cooperation during this changeover program. As
in the past, it remains our desire to serve you with the best in fire re-
sistant hydraulic fluids. Should you have additional questions regarding

the new Pydraul line, please contact the Pydraul Fluids Specialist in
your area.

Yours very truly,

o L Sqf

Specialty Products Group
Monsanto Industrial Chemicals Compa

1b

8 unit of Monsanto Company

DEFENDANT'S
EXHIBIT
4

WATER_PCB-SD0000058699



CONVERSION

OLD PRODUCT NEW PRODUCT

PYDRAUL 135 A
PYDRAUL 230 A
PYDRAUL 312 A

PYDRAUL 540 B

PYDRAUL 230 C

PYDRAUL 230 C

PYDRAUL 312 C

PYDRAUL 540 C

ROCM

WATER_PCB-SD0000058700

SELECTOR1 PYDRAUL 60 PYDRAUL 10 E (SAME)
PYDRAUL 150 A PYDRAUL 29 E LT
PYDRAUL AC A Winter Grade PYDRAUL 30 E
PYDRAUL A-200-B PYDRAUL S0 E
PYDRAUL F-9-A PYDRAUL 50 E
PYDRAUL AC A PYDRAUL 9 E
FYDRAUL 625 A PYDRAULIUS E

SELECTOR 2

ool08



CONVERSION

OLD PRODUCT NEW PRODUCT

SELECTOR ] PYDRAUL 60 PYDRAUL 10 E (SAME)

PYDRAUL 150 A PYDRAUL 29 E LT
PYDRAUL AC A Wiater Grade PYDRAUL 30 E

PYDRAUL A-200-B PYDRAUL 50 &

SELECTCR 2

PYDRAUL F-9-A
PYDRAUL AC A

FYDRAUL 625 A

PYDRAUL 135 A
FYDRAUL 230 A
PYDRAUL 312 A

PYDRAUL 540 B

PYDRAUL 30 E
PYDRAUL 90 E

PYDRAUL 1S E

PYDRAUL 230 C
PYDRAUL 230 C
PYDRAUL 312 C

PYDRAUL 540 C

ROCHW 00 109
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Monsanto

MONSANTO INDUSTRIAL CHEMICALS CQ.
800 N. Lingdergh Boyieverd

St. Lows, Missouri 83168

Phone: (J14) 834-1000

August 3, 1973

Dear Sir:

In Febrgary, 1971 we announced the reformulation of our
Pydraul® industrial fluids to eliminate the use of poly-
chlorinated biphenyls (PCBs) as components of these fluids.
Since then we have reviewed our formulations and taken
further_steps to remove all chlorinated compounds from our
Pydraul® fluids. PydraulR fluids containing chlorinated
materials have not been sold since mid-1972.

Recently the Food and Drug Administration published in the
Federal Register (Vol. 38, No. 129, pgs. 15096-1810u,

July o, I§§3) a final rule-making order regulating the
sources by which polychlorinated biphenyls (PCBs) may
contaminate animal feed, food, and food-packaging materials
during manufacturing, handling and storage, and limiting
the levels of PCBs that may be present in animal feed, food,
and food packaging materials as a result of unavoidable,
environmental contamination. Attached i3 a copy for your
use,

Because you may have purchased PydraulR fluid prior to our
changeover activities in mid-1972 which may have contained
PCBs, you may wish to review your procedures and inspect
your facilities at this time to insure that your operations
are in compliance with the new regulation. To asaist you in
any investigations you may care to conduct, I have attached
a 1ist identifying the PydraulR fluids which contained
chlorinated ingredients and those which do not.

Proper disposal of chlorinated materials requires high
temperature incineration. Monsanto has installed a facility
at 1ts Sauget, Illinois plant and has made this service
available to its customers. Information relating to this
service is attached to help you should you decide to dispose
of such materials in this manner.

ROCw 00070

8 unit of Mansento Compaeny

2 DEFENDANT’S
R ' EXHIBIT
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+ Qur current line of PydraulR fluids which do not contain
chlorinated materials do not require this method of
disposal,

I hope this information is useful to you. If I can be of
further service please let me know.

Slifmcerely, /“ 27 |

Cumming Paton
Product Manager
Fluids

rd
I'd

/pep
Enclosures

ROCw 0007}
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FYDRAULRPLUIDS WHICH CONTAINED CHLORINATED INGREDIENTS

PydraulR
Pydraul®
Pydraull
PydraulR
PydraulR
PydraulR
Pydraul®
PydraulR
PydraulR
Pydrauil
PydraulR

PydraulR

90
135
1354
150
150A
230
230A
280
312
312A
540
540A

Pydraul®
Pydraull
PydraulR
PydraulR
PydraulR
PydraulR
F’ydz'aulr'l
PydraulR
PydraulR
PydraulR
PydraulR

PydraulR

540B

625

625A

AC

AC-A

AC-A Winter Grade
AC Winter Grade
A-200

A-200A

A-200B

P-9

F-9A

CURRENT PYDRAULR FLUIDS (DO _NOT CONTAIN CHLORINATED INGREDIENTS)

Pydraul® 10E (formerly PydraulR 60)

Pydraul® 29 LT

Pydrauil
Pydraul®
Pydraul®
Pydraull
PydrauiR

30E
SO0E
65E
9OE

115E .

PydraulR
PydraulR
Pydraul®
PydraulR

230C
312¢C
540C
MC (formerly MCS 1330)

ROCw 00072
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Monsanto

MONSANTO INDUSTRIAL CHEMICALS CO.
800 N. Linddergh Bouleverd

St. Lours, Missouri 831668

Phonse: (314) 694-1000

INCINERATION SERVICE FOR PYDRAULR FLUIDS

This will confirm our conversation
concerning incineration of your fluids,
Enclosed are pre-addressed drum return labels
marked "Disposal Only". The drum contents must be
clearly indicated on each label.

To prevent leakage, please use return drums which meet
DOT 17E specifications (55 gallon drums, 18 gauge,

2 bung head; 5 gallon drums, 24 gauge minimum). The
outside of the drums must be clean, free of fluid and
not leaking. Cleanup or other costs affecting the
carrier which are related to fluids leaking from drums
will be charged to the shipper.

Please show Monsanto Identification Number

on the bill of lading and on each drum. The freight
classification is Hydraulic System Pluid other than
Petroleum and the release value is 50¢ per pound.
Please ship all drums freight prepaid to:

Monsanto Industrial Chemicals Co.
Department 246, Incinerator
Sauget, Illinois 62201

Incineration charges for PydraulR fluids are 5¢ per pound.

Please advise if you want us to invoice these charges
against a specific purchase order number.

ROCw 00073

s umit of Monsanto Company
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Solids such as sawdust, rags or sludge and aqueous
fluids cannot be handled in our incinerator. Por
these materials we suggest you check local authori-
tles and your own environmental department for an
approved disposal method. Personnel in our Sauget,
Illinois, plant have been inatructed to refuse receipt
of drums containing these materials and to return them
to the sender at the sender's expense.

Thank you for your cooperation. If you have additional
questions, please phone me (314) 694-3354, or contact
me by letter at the above address.

Sincerely,
{
W. N. MADDOX
Supervisor
Customer Service Center
Enclosures
ROCW 00074

WATER_PCB-SD0000058706



3
i

federal regi ter
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FRIDAY, JULY 6, 1973
WASHINGTON, D.C.

DEPARTMENT OF
HEALTH,
EDUCATION,
AND WELFARE

-~ Food and Drug Administration

POLYCHLORINATED
- BIPHENYLS

- Contamination of Animal Feeds, Foods,

‘and Food Packaging Materials and
- Availability of Supplement to
Environmental Statement on Rulemaking

ROCw 00075
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Titte 21—Fo0d and Drugs

CHAPTER 1—FOOD AND DRUQ ADMINIS-
TRATION, DEPARTMENT OF HEALTH,
EDUCATION, AND WELFARE

. SUSCHAFTIR A—QKNMERAL

SUBCHAFTIR 5000 AND FOOO PRODUCTS

POLYCHLONINATED BIPHENYLS (PCH's)

Contamination of Animasl Feeds, Foogds,
and Food-Pachaging Materiais

In the FrozmaL Rucrstrx of March 18,
1972 (37 FR 3703) s notice of proposed

10003).
In response to the notice, ninety-thres
comments were received msmbers

1. Sections 3.93, 128.4, and 135.113. The
included provigions which would

prohibit the use of PCB-containing ma~
terials and equipment {n animal feed. in
food. and in food-packaging material
acturing, handling
establishments, in order to preciude di-
rect, accidental PCB contamination of
animal
materials.

E
:

feed, food, and food-packaging

account its color and odor; (3) possible
signaling devices in the equipment o -
dicate & loss of Suid, etc.; and (O s
environmental stabllity and tendency to
survive and be concentrated through the
food chain. The judgment as to whether

ments have beens mads i § 135.113(D) (3)
(31 CPR 138.113(B) (3)), § 3.93(D) (D) (11
CFR 393()(2)), and § 138.4(D) (3) (21
CFR 1284(D) ). '

RULES AND ‘ REGULATIONS
b. One comment arguss that electrical

" cludes that there is no justification for

ance for poisonous or daleterious sube
stances, such as PCB's, which may ulti-
mataly bo found in the packaged food
product. The Commissioner disagrees be-
cause the purpose of § 1213348 8 to
regulate the use of reciaimed fibers con-
taining poiscnous or delsterious wube

7

stances for use n the manufacture of
food-packaging msterials snd. to the
extens Decessary, to prevent contamins-
tlon of the packaged food product with
these subetances. Therefore, the reguls-
tion preciudes the necessity of establish-
ing tolerances for ths Dackaged food
product. The Commissioner agrees, how-
ever, the clarification of the amendment

missionsr rejects this recommendation
Animal feeds, certain foods, and paper
food-packaging materials contain PCB's
which, under present conditions of envi-
ronmental contamination, are uUnavoid-
able, Current mformation

j{
in ordar to protect public health since
human exposurs to dietary sources of
ususily sporadic, non-system-
occasional. Ths “finits” tempo~
s being established
the assurance

%ﬁ?

ESE
Eds
EE
i
:
?

causs & portion of flsh, pouitry, eges, and
milk and packaging used for food would
viclative,

" B A consumer group’s comment rece
the PCB tolerances

ommended
_ for human foods by & factor 5-10; whils
another

account ths extent to which use of the
substance “cannct be avoided”. The fact

-
-

MDERAL ESGISTIR, YOL. 38, NO. 12%—FRIDAY, JULY 6, 1973
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RULES AND REGULATIONS
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18098

equivalent to 0.1 ppm (whole product
beats). Therefore, & public warning as
recommended 8 not supported by the
scientific facta available st this time,
d. Ons comment recommends clarifi-

aumerical part of the trade name indi-
cate the molecular typs (1200 signifies
chlorinated biphenyl), while the last two
digits give the weight percent of chloring
(42 signifes 43 percent chlorine).
‘phys:cal and

each Aroclor vary, the analytical be-
havior of each Aroclor will also vary.
PCB residus analysis, it is customary
determine ths amount PCB
found by comparing
known quantity of the Aroclor
msaiches when separatad
multicomponents o & ¢as chromato-
sTaph. Therefore, the
agrees that clarification of the term
PCB" i3 nscessary for the analysis of
food. animal feed and psper food-pack:
aging materials for PCB residuss. The
compilation of FDA analytical methods
to be used for enforcing the PCB toler~

E
Ea:
5%5%83 aE

|

1

Aroclor s present as the
4. Section 122.10(8) (1) end (3).
uded the 0

proposal
a8 temporary tolerance for PCB's in milk
um)dun products ot 385 ppm (fas

él
E
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RULES AND REGULATIONS

ons samplis of milk 'in 330 tested come
tained more than 38 ppm PCB in the
fat, Lo, 02 percent of the total sam-

tolerance be

1 be unchanged.
5. Section 122.10(a) (3). The notioe in-
cluded & proposal to establish & tempo-
tolerancs for PCB’s n poultry as

5.0 ppm (fat basis) .

i

g

g
il
FEai®
SEFBEE

ie

i
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fall
Eﬁggggaﬁé
ieiehiflee

.Ei
1
it
e
gsss
1y
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:
;

(3]

talns acceptabls levels of PCB's, irre-
Spective of whaether the whole tusue is
consumed oe the fas is consumed a5 &

8. Section 132.10(s) (§) and (8). The

notice included the proposal 0 establish
temporary talerances for PCB's In fAn-

“Anished

than s change in tarminalogy. Therefore,
the order is amended in § 122.10(s) (S)
(31 CPFR 122.10) so that the

leveis of 0.8 ppm

03 ppm PCB's (Aroclor 1334) for 8 weeks

RGISTIR, VOL 38, NO. 129-IRIDAY, ANY 6, 1973
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RULES AND REGULATIONS
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and (2) migration rates ars established
to take into account darrier effects, type
of food. and package weight to food
weight ratio. In response, the Commis-
sioner finds that: (1) Although a trade
association submitted data which they
claimed indicates s lack of relisbility in
analyses of paperboard matertal, the
dats failed to show that uniform test
methods wers employed by the particie
pating laboratories or that these tests
were performed by laboratories with
demonstrated capabilities in trace re-
sidue analyxis. Further, an interiabora-
tory study conducted under the sus-
Pices of another trade sssociation using
FDA analytical methodology. supports
the conclusion that current methodology

to insure compliance with the tolerance.
(2) It is recognized that migration rates
(actual level of PCB in food resulting
from the use of contaminated packag-

food weight ratio, and time and condi-
tions of exposure. Since FDA's primary
concern {3 not the fact that paper food-

contant of paper food-packaging mater-
ial. For this
amended in § 122.10(8)(9) (0 exempt

would not object to the use of flextible
materials and other materials as bar-
riers provided there is no evidence of
migration of PCB's to the food. At this
time. however, there is insufficient in
formatian for FDA to list as pars of the

-
(]

reasont. the final order 18 -

RULES AND REGULATIONS
clor 1242 are metabolized in biological
higher

from chronic feeding studies with rats
and dogs fall to substantiate claims thas
Aroclor 1242 does not represant & toxic
substance or that it differs in toxicity
from the higher Aroclors. The Commis
sioner concludes that the temporary tole
erance for paper food-packsging
rials will spply to the tem “PCB" irre=
spective of which Aroclor is present as
the contaminant.

{. Several manufacturers and trade ase
sociations recommended that the tempo-

:

square centimeter {n that portion of the
package {rom which migration to the
food can ressanably be expected”, rather
tmudng'mmmmmlonnmm-

temporary tolerance
for paper {ood-packaging materials. The

tolerances for PCB's {n paper food-pack«
aging matarials and the other articles for
which tolerances are established In

parties.
“h. One comment states that the tem-
porary tolerance for PCB's for paper

the quality of the human environment.

data The underiying besg for this statement

is the fact that PCB's may occur in re-
cycled paper because of the inclusion of
some types of carbonless copy paper con-
taining 3-8 percent PCB's (nto waste-
Paper stocks used {n the manufacture of
recycied paper. The comment contends
thas the temporary tolerance will bave

ronmetal Impect Statemsnt that the
temporary tolerance for PCB's {n paper

FEOERAL RIGISTER, VOL 38, NO. 118—FRIDAY, MAY 6, 1973
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food materials would be
%o 10 ppm. (This ordsr ammds
§132.10(a)(9) to refiact this change.)
{industry shows thad

amendsd by 70 Stat. 919 and 72 Stat. 948,
T2 Stat. 1784-1788 as amended; 21 US.C.
342(a), 348, 348, 37T1) and under au-

PARY 3——8TATEMENTS OF GENERAL
POLICY OR INTERPRETATION

1. The following new section is sdded

to Part 3: .

§ 3.93  Use of peiychlorinated biphenyls

(PCB%) in establishments manufas

_ turing food-packsging materials.
(a) Poiychiorinated biphenyls (FCB's)

represent & clams of toxie industrial

chemicals

RULES AND REGULATIONS

cant percentage of psper {00d-packaging
material contains PCH's which can mi-

ments. Since PCB's are toxic chemicals,
the PCB contamination of {ood-packag
ing materials as & result of industrial
accidents, which can cause the PCB con-
tamination of food. represents & hasard
to public heaith. It is therefors Decessary
to place certain restrictions on the in-
dustrial uses of PCB's in establishments
mmtdm acturing food-packaging mats-

18101

(c) The provisions of this section do
008 8polY to electrical transformers and
containing PCB's o sealed

PA!T 121—-FO0D ADO(TIVES
2. InPart 121, § 121.3844 (D) is amended
by revising subparagraphs (1) and (3),
as follows:

§ 121.2346 reclaimed fber.
[ ]

Pulp (rom
L] L}
m, ¢ o @

(1) Industrial waste {rom the manu-

to the food, sxcept aa provided (n regu-
lations promulgated sections 406
and 409 of the act or (1) has been used
for shipping or handling any such sub-
stancs.
o * * * *

PART 122.UNAVOIDABLE CONTAMI

NANTS IN FOOO AND FOOD-PACKAG-

ING MATERIAL

'l.An.l'Pmmhlddedufonoﬂ:
Subpart A—Definilions snd Precadursi snd
. |nterpretive Reguistions

See.
1321 Definitiono and interpretations.
12331339 (Resmeved|

& Conts vis in Fosd andd
Fesd-Peskaging Materisl

{

12210 Teeaporary tolerances for polychlor~

inated biphenyis (PCB'S).
AUTEORITY: Secs. 403(s). 400, 409, 701, 53
1046 a8 amended, 1048, 1083-1056 a8
amended by 70 Stat. 910 and 73 Stat. 948, T3
Stat. 1785=-1708 as amended: 31 UALC. Mi(s),
6. M8, 371, .
Subpert A=—=Definitions and Procsdursi
and Intsrpretive Reguiations

;

Subpert B-~industrisi Contaminants
Foed and Food-Packaging Matarial
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the environment. As & result, certain
foods and animal feeds, principally those
of animal and marine origin, contain
PCB’s as unavoidable, environmental
contaminants. PCB's are transmitted 0
the food portion (meas, milk, and egys)
of food producing animals ingesting PCB
contaminsted animal feed. In sddition, &
significant percentage of paper food-
packaging matertals coantain PCBs
which may migrste to ths packaged food.
The source of PCB's in paper food-pack-
aAging materials is primarily of certain
types of carbonless copy paper (contalne
ing 3 to $ percent PCB’s) in wasts paper
stocu used for manufacturing recycled
. Therefors, temporary tclerances

lor rellduu of PCB’s aa unsvoidable en-
vironmental or induatrial contaminants
are established for a sufiicient period of
time following the effective date of this
paragrapl (0 permit the elimination of
such contaminants at the earliest prace
ticable tims. For the purposes of this
paragraph., the term “polychiorinated
biphenyis (PCB's) " is applicable {0 mix~
tures of chlorinated biphenyi compounds,

temporary

tolerances for residues of PCB's are as
follows:

(1) 2.3 parts per million in milk (fat
basis).

(2) 2.5 parts per million in manufac-
tured dairy products (fat basis).
(3) $ parts per million in poultry (fat

(4) 0.8 parts per million n eggs.

(8) 03 parts per million in finished
animal feed for food-producing animals
(except the following Anigshed animal
feeds: feed concentrates, feed supple-

rine origin and in finished foed
coneen' supplements, and premixes
intended for food producing

fmmtooaww.w'

barrier which is impermsable to migra~
tion of PCB's.
(b)Ammnm"w
Methodology Polychlorinated Bie-
pbcnyuhhrumlﬁﬂ"(cmmm
compliance with the tolerances estab-
lished in this section is available from
the Hearing Clerk, Departmant of
Health, Education, and Welfare, Room
m&mmmmm

PART MAN FOODS:
GOOD MANUFACTURING PRACTICE
(SANITATION)  IN  MANUFACTURE,
PROCESSING, P OR HOLDING

4. In Part 128 by revizing § 128.4 0
read as follows:

RULES AND REGULATIONS

§ 1284 Equipment and sunside.

(a) General. All plant equipment and
utensils should be (1) suitable for their
intanded use, (2) s0 designad and of such

and use of such equipment and utensils
shall preclude the adulteration of food
with lubricants, fusl, metal fragmsents,
contaminated water, of any other con-
taminants. All equipment should be so
{nstalled and maintained as to factlitate
the cleaning of the equipment and of all
sdjacent spaces.

(d) Use of polychlorinated Mphuwu
in food plants. Polychlorinated
(PCB's) mt.dndtommﬁ;

Indu.n.ru.l uses of PCB's in-

(1) Riminate from the food plant any
PCB-containing food-contact surfaces of
oquipment or utensils and any PCB-con~
taining lubricants for equipment of
machinery that is used for handling or
proomssing food.

(41) Eliminate from the food plant any
other PCB-contalning materials wher-
ever there is a reascnsble expectation

that such materials could cause food o
become contaminated with PCB's either
aa & result of normal use or as a result of
accident, breakage, or other mishap.

(lv) The toxicity and other charsc-
toristics of Auids selected as PCB replace-
ments must be adequately determined s0
that the least potentially hazardous re-
piacemsnt 15 used. In making this deter-
mination with respect to a given fuid,
consideration should be given to (a) its
toxicity; (D) the maximum quantity that

{ts environmental
0 survive and be concentrated through
the food chain. The judgment as %0
whether & replacement fluid 1s sufctently
non-hazardous is to be made on an in-
dividual and operation

basis,

(3) For the purposss of this section.
the provisions do not apply to electrical
transformers and condensers containing
PCB’s in sealed containers.

PART 135—NEW ANIMAL DRUGS

S. The following new section is added
to Part 133, Subpart B:

§ 13s5.113 Uzo of volnhlorlnud bi-

i the pfodlletlol.
anirnal
(eods
a) biphenyls (PCB's)
represent & clam of toxic industrial

chemicals manufsctured and sold under
a varisty of trade names, inciuding- Aro-
clor Phenoclor

chamicals.

clude, or did include in the past, their
use a8 electrical transformer and capaci-
tor fiuids, heat transfer Suids, hydrsulic

foed with PCB's and subsequently re-
sulted in the transfer of PCB's to human
food produced by animals consuming the
contaminated fesd. The use of PCB-con-
taining coatings oo the inner walls of
silos has resultsd in the contamination of
silage which has in tom caused PCB

FIDERAL REGISTER, VOL 38, NO. 119-—JRIDAY, JULY &, 1973
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residues in the milk of dairy cows con-
suming the contaminated silage. 8ince
PCB’s are toxic chemicals, the PCB cone
tamination of food as ® result of thase
and other incidents represent & hazard
to public health. It is tharefoTe Decessary
to piace certain restrictions on the indus-
trial uses of PCB's in the production.
handling, and storage of animal feed.

(d) The following special provisions
are necessary to preclude sccidental PCB
contamination of animal feed:

(1) Coatings or paints for use on the
contact surfaces of feed storage aress
may not contain PCB's or any other
hasmtul or deleterious substances likely
to contaminate feed.

(2) New equipment or machinery for
handling or processing feed in or around
an establishment producing animal feed
shall not contain PCB'a.

(3) On or befors Sept. &. 1973, the
mansgement of establishments produce
ing animal feed shall:

(1) Have the heat exchange fluld used
in existing equipment or machinary for
handling and processing feed sampled
and tested to determine whether it con-
tains PCB's. or verify the abssnce of
PCB’s in swch formulatiéns by other
sppropriats means. On or before Sept. 4,
1973, any such fuid formulated with
PCB's must %0 the fullest extent Dos~
sible commensurate with current good
manufacturing practices, be replaced
with s hest exchange fiuid that does not
contain PCB's.

(1) Eliminate to the fullest extsnt

equipment or machinery used for hane
dling or processing animal feed.

(ii1) Eliminate to the fullest extsnt
posiible commengurate with current
good manufacturing practices from the

RULES AND REGULATIONS

PCRB’s either sg o result of sormal use
or as o result of accident, breakags, of
other mishap, .

(iv) The toxicity and other charsc-
teristics of fluids seiected a8 PCB re-
placsments must be adequately deter-
mined so that the least potentially has-
ardous replacement ahould be used. In
making this determination with respect
to a given fluld, consideration should be
gven to (a) ita toxicity; (b) the maxi-

mum quantity that could be spilled onto’

8 given quantity of food befors it would

concentrated through the food chain.
The judgment a3 to whether a replace-
ment fiuid is suficieatly non-bazardous
s to be made on an individual installa-
tion and operation basis, .

(¢) For the purpose of this section, the
proviions do not apply to electrical
transformers and condensers containing
PCB's in sealed containers.

(d) For the purpase of this section, the
term ‘‘animal feed” Includes afl articles
used for food or drink for animals other
than man.

Any person who will be adversely af-
fected by the provisions of {§ 1313540
and 1332.10 of tha foregoing order may at
any time on or before August 4, 1973 fils
with the Hearing Clerk, Department of
Health, Education, and Weifars, Room
6-88, 5600 Flahers Lans, Rockville, MD
20852, writtan: objections therets. Objes-
tions shall show wherein the person Al-
ing will be adversely affected by the

18103

order, specify with particularity the
providons of the order deemed objection-
sbls, and stats the grounds for the ob-
jections, If & hearing is requested. the
objections shall states the {ssues for the

shall be supported by grounds
factually and legally suficient to justily
the relisf sought, and ghall inciude s de-

event that & hearing ig held. Objections
may be accompanied by & memorandum
or brist in support thereof, Six coples of
all documents shall be flled. Recetved ob-
jections mAy be seen in the above office
during working hours, Moaday through
Friday.

Effective date. This order will become
effective {Or foods, feeds, and paper {ood-

proper objections. Notice of the Aling of

Btas. 019 and T3 Stat. 948, T2 Stat. 17T85-1738
a8 amended: 31 UB.0. 343(s), 348, 348, 371)

Dated: June 21, 1973.

SEzawnw GAADNIR,
Acting Commissioner of
Food and Drugs.

[7R Doo.T3-13540 Plled 7-8-T3:8:45 am|

ROCw 00004
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DEPARTMENT OF HEALTH,
EDUCATION, AND WELFARE

Food sad Drug Administreties
POLYCHLORINATED BPHENTYLS
Aveilabify of Supplernent To Final
Environmental impect Ststement

The Commisgioner of Food and Drugs
published s notice (o the FxoseaL Reazs-
TR of December 131, 1972 (37 PR 28201)
announcing that. & statement entitled

“Final Envtronmental Impsct State-

NOTICES ‘

mant—Rule Making oo Palychlorinated
Biphsayis™ bad been iasued by the Pood
and Drug Administration,

Notlce is hareby given that o statement
entitled “Supplemens to the Pinal Envi-
roamental Impact Statament—Rule
Making on Polychlorinated Btphenyls”
has been issued by the Pood and Drug
Administration. Coples of the supplement
are available from the Office of the
Assistant Commissioner for Publis Af-
falrs, Room 15B-42, or the Offics of the

4332), and under suthority delegated to
the Commissioner (31 CFR 3.120).
Dated: June 31, 1973.
Sax D. Piyn,
Associate Commissioner for
Compiiance.
{PR Doc.T3-13848 Piled 7-3-73:8:48 am)

ROCW 00083
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| Avoid contact with eyes or prolonged contact

'Ifclothingbeemmssoakedwiu\ﬂuu launder
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THE SAFETY HYDRAULIC FLUID

.an

CAUTION!

CONTAINS CHLORINATED HYDROCARBONS.
Avoid prolonged breathing of vapors or mists.

st i & ——— -t

- writh skin.

if skin contact occurs, remove by washing with
soap and water. Following eye contact flush
with water.

before wearing again.
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THE SAFETY HYDRAULIC FLUID

CAUTION: Contains chlorinated hydrocarbons. Avoid prolonged beeathing
of vapors or mists. Avaid contact with eyes or prolonged contact with skin.
If skin contact occurs, remove by washing with saap and water. Following
eye contact flush with water. l!doﬂlmgbecomsmhedlﬂﬂlﬂmd launder

before wearing again.

LOT X0, PACKER 55 U.S. Gallons
A 48 LBS. 21.77 KILOS

NET o 590 wss. 267.62 xios  choss o35 Los. 29939 KILoS
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THE SAFETY HYDRAULIC FLUID

CAUTION!

CONTAINS CHLORINATED HYDROCARBONS.

Avoid prolonged breathing of vapors or mists.

Avoid contact with eyes or prolonged contact
with skin.

if skin contact occirs, remove by washing with
soap and water. Following eye contact flush

If clothing becomes soaked with fluid, launder
before wearing again.

LOT N, PACKER 54 U.S. Gallons
NET o 495 15s 22453 xwos ook, 2185 2177 MLoS

~ MONSANTO COMPANY, ST. LOUIS, MISSOURI, USA.  808.86:312.01/53 _
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PYDRAUL ER

‘THE SAFETY RYDRAULIC FLUID

CAUTION!

CONTAINS CHLORINATED HYDROCARBONS.

Avoid prolonged breathing of vapors or mists.

Avoid contact with eyes or prolonged contact
with skin.

i skin contact occurs, remove by washing with
soap and water. Following eye contact flush

with water.
if clothing becomes soaked with fluid, launder

before wearing again.
LOT NO. PACKER 54 U.S. Gallons
' - - —— o TARE 48 LBS. 2177 KnOS
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- THE SAFETY HYDRAULIC FLUID -

PYDRAULER =

CAUTION: Contsins chlorinated hydrocarbons. Aviid prolonged Seeathing
of vapors or mists. Avoid contact with eyes or prolonged contact with skin.
if skin contact occurs, remove Dy washing with scap and water. FolNowing
eye contact flush with water. if clothing decomes sosked with fluid, taunder
befare wesring again.

LOT No. e 54 U.S. Gallons

TARE 4B 18S. 2177 KILOS
MNET izcn 500 s 226.80 xios  gross  ses tBs. 26857 KiLos

MONSANTO COMPANY. ST. LOINS. MISSOUR]. 1SA. 804.86-312.06/53
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THE SAFETY HYDRAULIC FLUID

CAUTION: Contsins chiorinated hydrocarbons. Avoid profonged breathing
of vapors or mists. Avold contact with eyes or prolonged contact with skin.
(f skin contact occurs, remove by washing with soap and water. Following
eye contact flush with water. if clothing becomes soaked with fliid, launder
before wearing again.

LOT N0, _ moee 58 ULS. Gl“ﬂls

: . 2177 KILOS
NET ecu 500 wss. 226,80 wwos cioss sis iss, 2557 kios

MOMSANYO COMPANY, ST. LOUIS, NISSOURI, USA. 2088631206/
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18:39 FROM
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PYDRAUL 3124

THE SAFETY HYRRAULIC FLUID

CAUTION: Costoins chiorinaled hydrocarbons. Avoid prolonged breathing
of vapors e1 mists. Avcid comtact wilk eyes or prolonged conlact with <kin.
¥ skin contact occurs, remove by washing witk soap and waler. Following
€ye contact flush with water. Il ciothing becomes sonked with fluid, launder
before wearing agzin.

LOT NO. ACKER

540S.Gal. "B

22680 XG.
21.77 KG.
24857 KG.

MONSANTO COMPANY, ST. LOUIS, MISSOUR! 63166, U.SA.

804.6031302/53
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SEP-23-1993 18:25 FROM  WYATT TARRANT & COMBS T0 13144238213 P.27/51

This product: contsins polychlorinated bi-
phenyls, which some studies have shown may
be an envirohmental contaminant. Extreme
care should be taken to prevent any entry in-
to the environment through spifls, leakage,
use, disposal, vaporization or otherwise,

' 1020/53
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I BCC Richard Davis - GO

Il‘. m.n BI m \)-\ \‘ . (‘. ’” . r' ’
Louisville Branch Engineer

Amexrican utual Liadility Insurance Co.

120 Ioquois Nanor Office Bullding

5330-A South Third Street

Louisville 14, Kentusky

Dear Mr. logan:

Your letter requesting infoarmation on Pydraul A-200 has been
forwarded to me for reply.

Animal taxieity studies with this fluid indicate that the
lethal oral dose in rats is approximately 10,000 milligrens
per kilogram of body weight. When applied to the skin of T
rabbits, ths lethal dose was approximately 1,000 milligrems
per kilogram. Our interpretation of this data is that agci-
dental ingestion of the fluid is not a hasard in view of the

. high oral lethal dose. The lethal dose following skin pene-

; tration is such, however, that in the case of worimen, pro-
longed and repeated skin contact should be avolded. Sush
exposure must also be avoided to prevent skin irritation.

VWe also recammend that vapor inhalation be prevented when the
fluid is at elevated temperatures. The prevention of sush an
exposure again relates to prolonged or repeated incidents
rather than single massive or acute exposures. In the sase
of the latter, woricasn would not veluntarily subject them-
selves t0 congentrations that are hazardous for short periods,

If there is a leak in an hydraulic system eontaining

A-200 sugh that the fluid msy be sprayed en hot or molten
metal surfases, the fluid will obvicusly volatilize er decom-
gaa.min‘mmmdﬂu-m. Animal
axieity studies with the dssompositisn predusts of the eampo-
nents of Pydraul A-200 again indicate shat she acute hazard:
of inhalation of the decamposition predusts 13 not sericus.
The fluid éesemposes t0 asidic and phenclis materials which
form white elouds and are irritating $0 the respiratory trast
and eyes to the extent shat woriman will net Selerate sericusly
taxis eonceuntrations.

3 DEFENDANT'S
% EXHIBIT

ocCeaw

ROCw
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Rr. Stephen B, Logan--Page 2--Septauber 1, 1960

I am not at liberty to divulge the eomposition of she fluid,
As our label indisates, Pydraul A-200 does econtain ghlorinated
hydrocarbons, There is no evidence, however, that in the
decamposition of these ehlorinated hydrocarbons, referred to
above in the eammsents about system leaks, any signifisant con-
eentrations of phosgens are evolved. I mention this point
because of the history of phoagene produstion when same of
the aliphatie ehlorinated bons have been used as fire

extinguishers,

I believe your other questions relative ¢o physical and chemiocal

:t;gaotomtiu and properties are answered in the enclosed
rature,

If you have any additional questions, please let me know,
Yery truly yours,

Klmer P, Wheeler
Assistant Director
Nedical Department

EPWidh

Enclosures 3

1) "Monsanto introduces ..., Pydraul A-200"

2) "Monsanto Fluids for Specialized Engineering"

3) "Know Your Hydraulic Fire Hazards"

-
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Monsanto introduces... lowest cost
all-synthetic

vaRAUL A-ZOO firc«resictent

hydraulic fluid

In 1951, Monsanto introduced
the first svnthetic fire-resistant
hydraulic fluid for industry.
Pvdraul F-9 became the
standard in its field, was listed
with Underuriter's Labora-
tories. Today, it is the oNLY
fire-resistant fluid to have
such listing.

But Pydraul F-9 and the other
brands of fluids that folloued
could deliver only a given
“ceiling of performance’ at

a given price per gallon.

Now. Monsanto offers Pydraul
A-200, a completely new
synthetic rire-resistant
hydraulic fluid. It performs
litke premium-grade petroleum
otls. gives excellent resistance
to fire. and is avatlable at

a savings of 40 cents on

the gallon!

Pydraul A-200 takes the
danger out of hvdraulic luid
operations. Equipment: cen be
run near tgnition sources
without worry of a sudden
line burst ending tn disaster.
And the cost is low . ..

ROCw 0OuU30
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PYDRAUL A-200 IS SAFE...

In all important tests for fluid fire-resistance, Pydraul A-200 passes with flying colors. Here are
the tests and the results:

HOT MANIFOLD TEST (per MIL.F-7100) (Pydraul A-200 was exposed to the FLUID DID NOT FLASH OR IGNITE

surface of a mamtoid. 1300° F.)

HIGH-PRESSURE IGNITION TEST (AMS-31508) (Pydraui A-200 was sorayed FLUID DID NOT FLASH OR IGNITE

through a small onfice at 1000 psi. passing through the flame of an

oxy-acetylene toreh, 6000° F.) -

LOW-PRESSURE SPRAY TEST (AMS-31508) (Pydraui A-200 was sprayed FLUID DID NOT INCREASE INTENSITY OF FLAME
through an orifice at low pressure, the mist passing over an ignited ail-

soaked rag.)

MOLTEN METAL IGNITION TEST (Pydraul A-200 was exposed to the surface FLUID DID NOT FLASH OR IGNITE

of a moiten alloy, exceeding 1100° F))

The biggest economy of any fire-resistant hydraulic fluid is one which cannot be seen—until a
hydraulic line breaks in the planc, and the fluid is sprayed to a nearby ignition source. When
this happens, a lammable fluid can destroy equipment, lose thousands of doliars of production,
injure personnel, and even cause loss of life!

Pydraul A-200 is a kind of “‘chemical insurance policy” . .. your protection against production loss
and injury due to hydraulic fluid fire.

Pydraul A-200 is important to maintenance programs, also. “A-200" meets the important lubricat-
ing requirements found in premium petroleum oils—nothing has been sacrificed to achieve
Pydraul A-200's excellent fire-resistance! High film strength and good anti-wear properties protect
hydraulic equipment and costly components-——and Pydraul A-200 is outstanding in film strength
and anti-wear performance.

Low initial cost sets Pydraul A-200 in a class by itself in the field of ali-synthetic fire-resistant
fluids. Where safety counts, Pydraul A-200 is the finest hydraulic fluid available—at the lowest
cost per gallon!

PYDRAUL A-200 IS RELIABLE...

Four reasons why '“A-200" is the fluid vou can count on:

NON-THICKENING Pydraul A-200 is designed to be permanent. It does not have to be inspected or replaced from month
to month, or year to year A 200" does not thicken with use. will not form studge or lose desirable

properties with time.

“RUGOEDNESS" Pydraul A-200 has berter resistance to abuse—temporary overheat, bearing overioad. and other
stresses—than any other tire-resistant fluid. it resists "breakdown,” even under extreme conditions.

GOOD ANTI-RUST A-200 protects metai surfaces in the presence of water. Passes rust test (ASTM-D-665-A) with perfect
score—no rust (10.0)

SHEAR STABILITY  A.200 undergoes no 'oss of viscosity, even after many years of use in the most severe pump
operations.

ROCw 000131
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PYDRAUL A-200 INSTALLATION IS SIMPLE...

','_‘-. .

PYDRAUL A-200 HAS WIDE APPLICATION...

WATER_PCB-SD0000058749



PYDRAUL A-200 TYPICAL PROPERTIES

Viscosity:

Laboratory viscosity measurements are efected by fluid density. Because ppgroloum oils all
have similar denaities. their measured viscosities can be compared. The densities of synthetic
fluids vary, however, so the measured viscosities must be corrected if compansons are to be made.

In the graph below. curve “M" is the laboratory-messured viscosity of Pvdraul A-200. Curve
“C" shows the viscosity-temperature reiationship of Pydrsul A-200. modified for the differ-
ences 1n densities between oil and Pydraul A-200. Companing curve “C" with & viscomty
curve of a medium weight petroleum hvdraulic oul. it is seen that the two are viscosity
equivslents at normal operating temperatures.

10.000 \
3000 . -
] :: ‘YISCOSITY OF PYDRAUL A-200
3 - 1500 (Correctad for Comparisen to
1 g 1000 Petroleum Qil)
2 S0°F. 4000 SUS
Z e 100° F. 230 SuS
2 300 210° F. 41.9 SUS
4 AKRON
i 200
2w ATLANTA
3 BOSTON
«
. b CHICAGO
- 70
'§' © CINCINNATI
. P CLEVELAND
" DETROIT
HOUSTON
&
LOS ANGELES
N
uo 20 «“0 © % 100 120 140 140 180 200 220 3240 240 290 30 MINNEAPOLIS
TEMPERATURE, DEGRERS FANRENNEIT NEW YORK
PITTSBURGH
42 7 100 F.
Density (Gms/cc) i.é % 168‘ e SAN FRANCISCO
Pour Point: + 5° F. SEATTLE
Auto-ignition Temperature:  Above 1200° F. SYRACUSE
WILMINGTON
HANDLING AND STORAGE | MONSANTO CHEMICAL
Lordon

Like all specialized hydraulic fluids. certain precautions are advissble when handling ANT HEMICA
. . U L

Pydraul A-200. No problems will arise when it is used as recommended. \ :RA(::gRAL&)CLTD "

Repeated or continuous skin contact should be avoided and inhalation of the vapors at

elevated temperatures should be prevented. Pydraul A-200 is only mildly irritating to the MONSANTO (CANADA

eyes (but can cause pain) and like any other svnthetic hvdraulic fluid. it exerts a solvent- :

type action on the skin. Where prolonged contact cannot be avoided. gloves should be worn.

There is no vapor inhalation hazard associated with use at room temperature. In brief

exposure to vapors given off at ¢levated temperatures. no svstemic eflects have been found

in extensive anima] experimentation. Exposures of one hour to the decomposition materials

showed local respiratory irritation. but no svstemic edects.

Eve irritation studies after using the material full strength showed it be a mild irritant

with no permanent damage to the eve ussues.

It Pydraul A-200 is spiashed or sprayved into the eves. wasn thoroughly. with water. To

relieve irritation. physicians have used 197 pontocaine solution as well as the opthalmic

cortisone acetate solution.

Pydraul A-200 can be stored at sub-zero temperatures without damage to the fluid. Just i

allow A-200 to warm to room temperature. and use ST. LOUIS 88, MISSOURI

Montreal * Toionro * Voncaws

*REG. U. 5. PAT. OWN, ROCw 00033

2-732.0389.20-83 LITHO IN U.3.A,

.
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[\
fMonsanto: -

— For Specialized Engineering

In today’s rapidly developing technology—engineering design
in many fields requires special functional fluids that will solve a
_ variety of problems. In applied hydraulics, aerodynamics,
~ electronics, nucleonics, and mechanical engineering, special liquids
are needed for critical tasks. Fluids must be found to dissipate
heat or to convey heat; to transmit pressure
or to neutralize pressure by lubrication; to slow neutrons
without absorption; to withstand extreme cold; to resist vaporization
and remain stable under high heat. For each application, varied
A combinations of properties are necessary.

The key to providing fluids “tailored” for the job is synthesis—
the chemical building of basic compositions of matter designed for
special physical properties. Monsanto has pioneered in the
development of specialized functional fluids. For the past 10 years,
Monsanto’s half-century of experience in organic chemical
synthesis has been called on again and again to provide liquids
with special combinations of properties—for dielectric uses,
coolants, specialized hydraulics, lubrication. Today, over twenty
of these fluids are in commercial use—and many more are available.

ROCw 00034
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Here is a summary of the general
physical properties of 20 selected
Monsanto functional fluids. These
represent the range of products now
available in commercial or semi-
commercial quantities. In reviewing the
table in the light of your own fluid,
lubricant, or dielectric applications, may
we call your attention to these facts:

¢ The products shown were developed
for particular applications; their
properties were carefully designed
for that specific use. Often these
properties can be modified through
synthesis or formulation.

o Although developed for particular
~ uses, in many cases the products have
been found to be admirably suited to

entirel{ different applications. For
example: Fluid OS-45 III (Coolanol

45) designed for use as a high
temperature hydraulic fluid, is also
now being used extensively as an
insulant-coolant in electronic
equipment.

e In addition to the products listed
in this table, a number of other
commercial, development and research
products are available. Among these
are fluids designed for use as
steam turbine lubricants; automobile
automatic transmission fluids;
high-temperature aircraft and missile
fluids stable above 800°F.

Others are completely new chemical
liquids with interesting physical
properties in search of a use.

ROCw 00035
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SUMMARY OF

GENERAL

PROPERTIES

OF S

Present major uses) FIRE-RESISTANT HYDRAULIC FLUIDS AND LUBRICANTS HYDRALLIC FLuDS anD | FIRE

. . DIELECTRIC-COOLANTS e

PROPERTIES Product) smr,ggv sms::m nn::uv "‘i"sﬁ“‘ mrrf:m ms';:m PVD::UI. 0s-81 cog;::ﬂhw 0S-45V 0599 m:g
Viscasily, Cenlistokes @ 100°F. 155 ns 1 308 47 135 882 3525 122 120 68 —4]
@ 210°F. 385 kL] 265 8.0 55 6.\ .15 3.18 395 395 22 <l

Pour Point, °F. —70° <—B5° —70°  —55° —5° 20° 20° 15° | <-85° <-8° <-85°)
Maximum Bulk Temperature, °F. 200° 225° 200° 200° a00° 300° 300° 300° 400° 550° 600° "
Boiling Point @ 760 mm. Hg,, °F. 709° - 707° a7° 644° 724° w°  >ec | >700° >m0c  >7000 | s
Coefficient of Thermal Expansion, per °F. at use temp. | 0.00042 0.00045 —_ 0.00042 0.00041 —_ 0.00040 — 000048 000048 000046 | 000
Specific Heal @ 25°C. or M. P1,, BIU/1b/°F. 0.42 038 0.0 040 032 — — 031 0.4 0.45 0es | o
Thermal Conductivity, BIU/he /111 7°F. 00477 00777 0.047 0.070 0.067 0.065 - - 0.080 0.080 0080 | oc
Bulk Modulus, psi 328000 308000 328000 319,000 387,000 375,000 - - 253000 253000 253000 | -
Specific Gravity @ 25°/25°C. or M. PL 1.08 107 1.09 113 128 1.36 135 1.40 0.69 0.89 os8 |
Resistivity, ohm — cm. 50x10° 0.4x10° - - 15%10° -_ - — 2x10" - 67x10" | > 5
Dielectric Strength @ 60 cps, 0.1 in., 25°C. — —_ - — 33KV — - — 7KV - urv | >a
Dielectric Constant @ 1000 ¢ps, 25°C. 8.87 — — — 6.25 - - — 249 - 247 4
Powes Faclor, per cent @ 1000 cps, 25°C. 0.49 —_ — — 22 — — — 1.6 - 0.03 T <
Flash Point, °F., Cleveland Open Cup as°  30°  435°  380°  40°  485°  4x0° — w° woe e | 2
Fire Point, °F,, Cleveland Open Cup 475° a25° 440° 470° 675° 745° 650° -— 4%0° 40° 435° T3
Autogeneous Ignition Temperatule, °F. 1050° > 1100°  >1000° > 1100° > 1100° > 1100° noo® > noo° 660° 700° 705° | >0
Fire Resistant Yes Yeos Yes \ ] Yos Yes Yes Yo No No No v
Radiation Resistant No No No No No No No No No No N | N
CPUTOROL. PYBRAUL. 0345, AROCLON. V. 8. PATENT OVFICE. THE TORMATION ABOVE 19, T TIE BEST OF DU ENOWLIDEL, ACCURATE ANO RELIABLE. WOWL VER, ";
Alrcraft Hydraulic Systems Missilery Nuclear Reactor Mo«

FIELDS OF

SKYDROL® 7000 was the first fire-resistant hydraulic
USE FOR

fluid developed for propelier aircraft that has been ac-
cepted by the C.A.A. SKYDROL 500 is now available for

FLUIDSH,. higher-altitude, low-temperature operation of fets; it
The following will describe § /1 be used in all the turbojet fleets now being built
the variety of fields for which in America.
Monsento already is supplying
specialized fluids: — Dielectric-Coolants

Stable Coolant 45 is a broad temperature range, insulating
coolant ideally suited for a variety of electronic cooling
applications: magnetron subassemblies, klystrons, traveling
wave tubes, amplifiers, power supplies, ey¢.

Fluid OS-45 111 is a high viscosity index fluid for reliable
power transmission operation from —65° to 400°F in

guided missiles and high-speed aircraft. Fluid OS-45 Type
1V is a high-temperature fluid operable to 550°F.

Applied Hydraulics

PYDRAUL® F-9 is a fire-resistant hydraulic fluid for
equipment such as die-casting machines, conveying equip-
ment handling molten metals, and many other hydraulic
operations near ignition sources. PYDRAUL 60 and
PYDRAUL 150 are special viscosity fluids for precision
regulating equipment.

WATER_PCB-SD0000058753

Monsanto's polyphenyls s
resistance to thermal an
cation as coolant-moden

Lubrication

Monsanto supplies sev
resistant lubricants suita
tion. Among these . . . PYl
cant that curtails carboni
flash fires and explosions
cant that shows much pr
Fluid Drives

Monsanto supplies a nun

000Q3e

ROCw



LECTED FUNCTIONAL FLUIDS

5ISTANT DIELECTRICS, COOLANTS, NUCLEAR REACTOR I
HEAT TRANSFER FLUIDS MODERATOR-COOLANTS
AROCLOR  AROCLOR  AROCLOR  AROCLOR SANTOWAX*  SANTOWAX  ISOPROPYL- I»-
1232 1242 1248 1254 | BIPHENYL R oM BIPHENYL
69 172 453 Y - - — 47 I
<18 25 32 614 0.98 — 2.05 140
—32° 20 20° 50° “I156° 413° 150° —65° J -
600° 600° 600° 600° | >75° >75° >75°  >700° J
554° 617° 644° 689° “1° 687° 662° 570° |
0.00073  0.00068  0.00070  0.00066 | 000050  0.00052  0.00052 o.oomJ
031 029 0.27 0.26 0.40 0.50 0.42 0.42 J
0063.  0.058 0.057 0.054 0.076 0.063 0.065 0.07 J
- - 428,000 — . - - - - J
123 1.38 1.45 154 | 0984 0.955 1.06 os7y |

>5x10'? >5x10'7 >5x10'7 >5x1071>1x10'2 >1x107 >1x10'7 >1x10" 1

>35KY >35KY  >35KV >3I5KV § >35KY >3I5KY >3IKY > HOKY

54 5.8 5.6 5.0 25 258 246 266
<o0.1 <01 <0.1 <0.1 <ol <01 <ol <0.07 r ﬂ
308° 350° 382° > 690° 235° 375° 340° 282° '
440° > 610° > 640° > 690° 255° 440° 3%0° 306°

>1100° >1200° >1200° >1200° § > 1000° > 1000° > 1000° 845°

Yes Yes Yes Yes No No No No

No - No Ne No I Yes Yes Yes Yes

‘OMOITIONS OF USE ARE BEYOMD OQUR CONTROL, MONSANTO CHEMICAL COMPANY DISCLAIMS ANY LIABILITY ARISING FROM THE USE OF THE DATA. (" I

for the specialized needs of power transmission and fluid
drives.

ion, Cooling

kyl derivatives have extreme
iation damage . .. for appli-
in severe environments.

Heat Transfer
AROCLOR® heat transfer fluids are chemically stable
and fire-resistant heating media which permit non-
types of specialized fire- pressurized heating systems to deliver 600°F. processing
r high temperature opera- heat.
-L AC, air compressor lubri- '
ind deposits responsible for Transformers, Capacitors '
1d OS-81, new turbine lubri- For 25 years Monsanto has supplied the dielectrics for '
in use. transformers and capacitors ranging in size and applica-

.tion from house-sized utility transformers to thumb-sized
f specialized fluids suitable capacitors in high-fi sets.

RACw 00037
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r—f TECHNOLOGY OF FLUIDS
. Fluids for specialized engineering uses usually must
: be chemically svnthesized. From knowledge of the de-
=1 sired end propertics ~candidate compositions-of-matter
24! are examined that chemicallv and physically meet the
= ¥ - general requirements. Rarely will a “pure” compound
: match highly stringent specifications. The proper “pure”
i e compound, however, that closely approximates the
cz' needs is selected as the “base” stock; it is then modified
3 2 ; with additives that further modify its viscosity index,
o i its lubricity, pourpoint, or other properties.
2
> l Monsanto has available the facilities for making the
r widest variety of “base” stocks and additive modificrs
J of any chemical manufacturer. The Monsanto base
T stocks include the phosphate esters, many of which are
unique to Monsanto, diphenyl and terphenyl and chlor-
inated derivatives, silicate esters and others. Available
additives include corrosion inhibitors, viscosity index
improvers, flow temperature depressants, and many
other polyfunctional modifiers.
AUTOMATION LUBRICATION ELECTRONICS
RADAR INSULATION GUIDANCE
TRACKING MECHANICS PREHEATING
ATOMICS
AERODYNAMICS POWER GENERATION
HEATING
LAUNCHING POWER TRANSMISSION
KINETICS
BALLISTICS LIFTING HEAT EXCHANGE
COOLING PRESSURIZING POWE; STORAGE
T D —— e e o s e ———— Be o cag o re———

WHER NO EXISTING FLUID WILL PO THE JG3 YOU NEED...

.... Monsanto will work with
vou to create a fluid that

S
dues caacliy what rau want.

-

pach
(O]
()
-
[y
[

"ee ROCW 00038
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- J\ N OUNCE of prevention can be worth the cost of a plant or even

A the life of a worker. You can isolate operations that could be
. hazardous; you can build flre walls, so that fire could be conf ned
B to, certam areas and you can mstall sprinkler systems.

-~

e .

) But the srmplest and surest way “to protect against hydrauhc ﬂund
‘ fires is to stop them before they start=—with fire-resistant Pydraul*
. _synfhetlc ﬂUIdS Pydraul ﬂunds do not support combustlon

When emergencres occur, Pydraul “eliminates the danger of local
. flres that can damage equnpment or injure workmen . .. spread
T E "ﬁre to other Iocatlons ﬂash flame to the reservoir of a flammablev_:_
fluid . . damage or destroy equipment ‘before the sprinkler sys™
tems activate. By their very chemical nature, Pydraul fluids are
fire-resistant—from start-up t rough every hour of operation.

*Pydraul: wm tradernark, Reg. U.S. Pat. OfF.

WATER_PCB-SD0000058757



L T

PYDRAUL ;s working for others...

L

“Two weeks after we switched to Pydraul, an electrical control circuit of a cold
chamber aluminum die casting machine failed, unknown to the operator. The oper-
ator continued to run the machine until the nitrogen in the accumulator unloaded
into the oil reservoir and blew Pydraul twenty feet into the air—all over the machine,
operator, helper and even directly into an open pot of molten aluminum.

“Instead of a flash fire and serious burns to several workmen, as well as general
chaos in the shop, we suffered to the extent of two Pydraul-soaked workers and the
loss of 40 gallons of Pydraul.” -

—Letter from the president of a
Los Angeles die casting plant

“On Monday, October 25th, a hydraulic line hose at 1000 psi on a Cast Master die
casting machine caught between two halves of the die and ruptured. Pydraul from
the line splashed on the operator, into the aluminum meiting furnace, and onto walls
and ceilings 30 feet away.

“Had flammable oil been used it would surely have ignited in the molten aluminum.
The fire could have spread to the oil-covered operator, as happened in another plant
previously. The danger of fire would have been still worse because of the presence
of oil vapor in suspension in the air after it erupted from the oil line.

“The accident has proved to us conclusively the safety value of Pydraul.”

—Letter from the superintendent
of a Canadian die casting operation

“At our plant a Lake Erie die casting machine threw a vertica‘i main piston rod
through the roof and resulted in a great volume of Pydraul being sprayed on two
workmen, the surrounding area. and into a pot of molten alloy above 800°F, There
was no flash back from the metal pot, which would have set fire to the entire area
and would have meant instant death to the two operators. Instead of this disaster,
our production was back to normal within an hour.”

—Personal statement of plant engineer

ROCw 00041
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...and PYDRAU'. can work for you

m'“-"-m.ﬁ o "mum T CESI O

If your hydraulic operations function near potential ignition

--sources, you need the lastmg. sure’ protectlon of flre

- resistant Pydraul. Pydraul “does not evaporate to Ieave a
“flammable residue—will not flash back from an ignition
source or spread fire. Thls protect:on from f:re—-plus

x premlum lubricating properties of Pydraul——guarantee to

keep your machines fit for production.

“ Pydraul fluids offer bu'i!t-in_ fire-resistance PLUS preventive
maintenance properties> not contained in water-based
fluids. Machines operating on Pydraul simply require less
maintenance. Pydraul fluids run cleaner. They guard
against corrosion and rust. You can count on Pydraul as
a major tool in your plant preventive maintenance program.

Pydraul fluids don’t change. They don’t wear out in use
under normal operating ‘conditions as do water types. If
you keep maintenance records on machines operated on
water-based fluids, you'll appreciate the savings you get
when you switch to Pydraul. -

ROCw (0042
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PYDRAUL Auids give you “double action”

Nfire-resistance

ACTION ONE chemically built (active) fire-resistance

'MOLTEN METAL IGNITION TEST
—rFluid poured on molten metal.

Pyvdraul fluids are chemically synthesized from materials which
resist burning. Water-based hydraulic fluids depend on the water
for fire-resistance; the lubricant components are flammable.

Glycol (in water-glycol fluids) and light petroleum oil (in water- HIGH-FRESSURE IGNITION
TEST (AMS-31508 & MIL-F-
7100)—Fluid sprayed at 1000
psi through flame from oxyacety-
Compared with fresh water-based fluids for fire-resistance, lene torch, 6000°F. :

Pydraul fluids seldom appear more fire-resistant; but, tests of

oil emulsions) -- both will burn!

used water-based fluids do not show the same degree of fire-
resistance—because flammability increases as the water snuffer
evaporates from the system.

The tests described below show you some of the rigorous methods
of determining fire-resistance. The medium and high viscosity -
fluids—Pydraul F-9, Pydraul A-200, Pydraul 625 and Fydraul AC LOW-PRESSURE SPRAY TEST
) R (AMS-3150B)—Fluid sprayed at
—do not flash or burn in any of these tests. The lower viscosity low pressure over an ignited
fluids—Pydraul 150 and Pydraul 60 may show intermittent flash- oil-soaked rag.
ing under severe exposure, but they will not support combustion
away from an ignition source.

Pydraul F-9 is the only fire-resistant hydraulic fluid ever to
receive listing by Underwriters’ Laboratories, Inc.

HOT MANIFOLD TEST (MIL-F-
7100)—Fluid dripped over
surface of manifold at 1300°F.

RGCw 00043
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ACTION TWO lasting (passive) fire-resistance

Pydraul fluids do not change in use—do not lose fire resistance as do water types.
Pydraul fluids are homogeneous. They do not separate into two fluid layers under high
use temperatures or low storage temperatures.

No simple methods have been devised for testing residual fire-resistance, but you can
easily perform this demonstration: -

DEMONSTRATION METHOD

1. Dip blotter paper squares in Pydraul, water-glycol
and plain water.

[

Drain off excess fluid and prop on glass dish for an
hour or two.

3. Ignite with a paper book match.

4. You'll see for yourself ! Pydraul does not evaporate,
does not burn.

5. Piece dipped in water burns normally.

6. Water-Glycol paper burns brighter, hotter, due to
the flammable glycol residue.

This demonstration points out a second type of fire-
resistance that Pydraul fluids have and water types do
not—lasting fire-resistance that protects your plant,
equipment, and personnel against fire—in spite of
exposure to air through breaks, leaks, or air entrained
during maintenance.

In any hydraulic operation, a break can spew fluid over
equipment, floors, walls, and ceilings...or a leak can
produce an “innocent” 'puddle.‘ But Pydraul fluids
remain fire-resistant.

*Industrial fires have occurred under just these circumstances. In one incident. @ machine was drawned.
leaving a puddle of water-glycol Auid on the floor. A welder came in to repair a piece of equipment and
a 2park from his torch fell into the puddle. The puddle ignited and the resulting fire damaged equipment
and destroyed the control circuit panel of the machine.

RGCm  (CC44
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HYDRAULIC FLUID SURVEY |
MINIMUM '
PLANT QR WORKS
SLIGHT |
QEPARTMENT MEDIUM '
SURVEY MAOE 8Y APPROVED BY EXTREME |
OATE SURVEY STARTED OATE SURVEY COMPLETED :
1 2 b] 4 $ [ 7 ] ] 10
DISTANCT - NORMAL MAXIMUM CONTROL
MACHINE 0 ! IDENTITY SYSTEM™ | DISCMARGE PUMP VALYE §. £0z
USING FLUI0 IGNITION of SYSTEM QPERATING RATING MFR MFR YOI
ITEM HYDRAULIC NOW SQURCE. IGNITION CAPACITY | PRESSURE | OF pump AND AND EFSIN
NO UMIT §) ustn FEET ! SOURCE GALS ) (] GPM MODEL TYPE :
' |
i |
| l | | | |
| | | | | |
| I | | |
| ! | | | |
l | ! l {
] . K 1 i ;
T l | | 1 .
i 1
| } | | ; |
| | | | | | |
| I L | |
| b | | |
- ' - .
| | | |
: | i
| | T d |
| ! |
; i | |
|
1
|
i
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RE HAZARD RATING SCALE

stem not using a petroieum oil as a fluid, but using one of the matertals tested and rated "satistactory”” or “acceptable’”” as a
~resistant” fluig Dy Underwriters’ Laboratories or Factory Mutuai Labaratories, or other qualfied agency.

item using petroieum oil as the tluid dut with no sustained or customarily operated sources of ignition located in the same vicinity.
stem using petroleum oil as the fluid. with surtaces or metal or equipment in thal area heated above the flash paint of the ol
seiow 600 F. and adequately protected with fire control apparatus.

stem using petroieum adl, not protected by automatic fire extinguishing systems. and having sustained sources of igmition within

awrea that could be reacned By 3 spraying or feakage of ol from the supply or from the return lines. The presence of oil or gas
;10 that same wicimity wouid intensify the hazard even further.

: 12 13 i
i
l PLAN OF ACTION EXPECTED
FOR REDUCING COMPLETION
‘ OEGREE OF MAZARD OATE REMARKS

For additional forms, contact Monsant..

RCCw Q0046
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. ‘You need the safety protection of
fire-resistant PYDRAUL hydraulic
fluids if these ignition sources are
within “spraying distance” of your
hydraulic operation: e

Open Flame—gas bdme_rs. etc.
Molten Metal ’
Red Hot Metal—ingots, etc.

Welding Equipment
Heat Treating Furnace's;—open ovens
o Heated Dies
Open Field Rheostats—switching arm

Pydraul fluids give you DOUBLE
ACTION protection—no fire... no
spread of fire to other areas ... no
flash back to reservoir . . . no flam-
mable residue left on floors, walls,
ceilings.

rate your own FIRE SAFETY...

Use the survey sheet inside this page to list each
hydraulic machine or operation and potential
source of ignition. A fire hazard indicated on your
survey sheet identifies a clear need to convert your
machines to a Pydraul for DOUBLE ACTION fire
protection.

PYDRAUL synthetic fluids are now used in these
applications; but, the danger of hydraulic fires ex-
ists in mhany other applications if ignition sources
are near,

Die Casting Machines
Hydraulic Presses
Furnace Tilters
Regulators

Permanent Moid Casters
Stampers

Extrusion Presses
Scarfers

Ingot Loaders

Plating Machines

Scrap Metal Balers
Electric Furnaces
Injection Molding Machines
Forging Presses
Furnace Door Openers
Elevators and Hoists
Hydraulic Jigs

.
000"
ROCH
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ATLANTA
BOSTON
CHICAGO
CINCINNAT!
CLEVELAND
DETROIT
HOUSTON
|LOS ANGELES
MINNEAPOLIS
NEW YORK
<. PITTSBURGH

ST. LQUIS

3 ‘2330 Victory Parkwa

DISTRICT SALES OFFICES

3390 Peachtree Road, N.E., 30326

Everett Station, 02149
3158 Des P!ames Avenue 60018

15206

3645 Warrensville Center Rd., 44122

500 Northland Towers, 48235
1300 Main Street, 77002

6670 East Flotilla Street, 90022
912 Nonh;—tér Center, 55402
277 Park Avenue, 10017

4 Gateway Center, 15222

800 North Lindbergh Bivd., 63166

SAN FRANCISCO 2710 Lafayette Street,

SEATTLE

SPRINGFIELD

WILMINGTON

Santa Clara, Calif.,, 95052
911 Western Avenue, 981&

81_~2."M0nsant0 Ave., X
Springfield, Mass., 01102

2005 Concord Pike, 19803

(404) 231.4320
(617) DU7-5010
(312) 296.6688
(513) 751-6707

(216) 991-5400

(313) 357.0910

-(713) CA3.4011

(213) RA3-2492

(612) 339-4651

7 (212) 922.4111

(412) 261-2156
(314) WY3-1000

(408) 243.0414

(206) 622-4203

(413) 788-6911

(302) OL8-6531

16 mm full-color movie available—15 minutes

“BEFORE HYDRAULIG FIRES START”

Now you can see for yourself—

and demonstrate to others

tests showing fire-resistance of
Pydraul fluids

typical Pydraul installations

fMonsanto

An incident in which Pydraul
prevented disaster
To receive a copy for showing, write:

Monsanto Company « 800 North Lindbergh « St. Louis, Missouri 63166

RJCw CCOQ40
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