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NUMBER IDENTIFICATION EVIDENCE
497 8747 8750
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302 8763 8763
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Tuesday,

The

Septenber 20,

trial of this case resumed

TUESDAY MORNING

SEPTEMBER 20,

1983

1983, at %140 o

8652

on this date,

clock a.m.,

when and whera svidence was introduced and proceedings

had as follows:

everybody,

so many times,

THE COURT:

so long,

good morning.

This morning we have a witnass

briefly before the Court im January.

been

ar.

THE LAWYERS: Good nornini.

THE COURT:

MR,

BWOInN.

GENTRY:

Barbiszon.

Thank you,

I will call him tg

I have said good morning,
and it is in the record

that I am 3just going to say

All right, Mr. Gentry.

Ygur Honor.

who was m
He has

) the stand.
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T2 XS
RAYMOND D. HARBISON,

having bean previously sworn, was exami
testified further as follows:

DIRECT EXAMINATION
BY MR. GENTRY:

MR, GENTRY: If the Court
we will voir dire Dr, Harbiscn
areas of axpertise othar than t
he was gqualified in January, wh

toxicology.

THE COURT: All right, sir

8693

ned and

Pleases,
on other
hat which

ich was

MR. GENTRY: He is also, we believe,

an expert in other arsas. I would proffer

his previous CV to the Court.

Q. Dr. Harbison, it has been quite

you were oan the stand before. Tell us your £full naxe,

if you will, please, and where you live?

A, My name is Raymond D, Harbison, and I live
in Little Roeck,

Q. We mve previously established that one of

your disciplines is toxicology. Tell us a little bit

some

about that., Where are you as a toxicologist?

A. I am the Director of the Division of Inner-
Disciplinary Toxicology at the University of Arkansas

Scheool for the Medical Sciences, and I am in the Inner-

time since
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Disciplinary Toxicology Program between

science campus and the National Center

8694

the medical

for Toxicology

Research,

Q. What is the National Center for Toxicolecgical
Research?

A, The National Canter is a Congressionally

mandated facility, which was eatablishe
tan years ago,

is to conduct mission oriented rasearxrch

d approximately

and the purpose of the National Canter

in the area

of toxicology to resclve or solve national problens

that arise regarding chemicals,

stances,

drugs and other sub-

Q. Tell me how that works as a practical matter?

Tell me what Qquestions you are asked, where are you

asked, where the questidns conme from, who generates

the gueations?

A, The gquestions can be generated
the National Institutes of Health, by t
Toxicology Program, and the guestions ¢t
asked are is the substance a cancer=cau

might it have a potential for cauaing b

or might it be a mutagenic material or

by Congress, by
he National
hat would be
sing agent, or

irth defects,

toxicological properties of the materi
Q. Are the national laboratories

referring and the laboratories of the

1 might be.
o which you are

niversity of

what the inheraent
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Arkansas School of Toxicology the same

8695

Laboratorias?

A Wwell, they are physically separated, and, no,

they are not the same laboratories. They are

different,

Qe You wear two hats then?

A, That is correct.

Q. Let's talk in terma of the UnivFrsity School

of Toxicology first, What kind of programs do you

have at that particular school?

A. The toxicology program at the University

serves several functions, One of our missions is

education. We have a graduats training program in

which we have about fifteen to twenty ﬁtndcnts who

are seeking degrees in toxicology.

Qe Are those doctoral degrees or *omething leas
than that?
A, They would be a person seeking | a doctoral

degree.

We also serve the esducational function of

training physicians in the area of toxicology, and we

also serve as a consulting function for the personnel

of the medical center in casea where there might be

suspicion of poisoning or unusual incidences in which

therae might ba some naed to have extra

information

or a resource to help treat these patients,
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Q. This is at tho Universi:ty as opposed to the

National Laberatory?

A. That is c¢orrect.

Q. Do you serve the EPA at the University?

A, Yes, I do.

Qe In what manner?

A, At the University I run a medic;l monitoring

program for the United States Ianvironmental Protectian

Agency, and I also provide a technical
report serxvice for the agency, for its
who ars involved nationally in the inve
hazardous waste sites, and the way it w
that we paerform pre-employment examinat
hazardous waste site workers. We also
surveillance of hazardous waste site wo
provide toxicological information when

for the investigation of the sites or {1

1

toxicological
contractors
stigation of
orks is

ions on the
do an annual
rkers, and we

it is needad

or any problems

that might arise regarding chemical contamination of

personnel who are involved in waste site investigations,

Q. As head of the School of Toxicology at the

Dniversity of Arkansas Medical School,
you not teach med students?
A, Yas,

Qe wWhat do you teach them?

do you or do

I do teach medical students.

A I teach them the baaic principles and concepts




10

11

12

13

14

15

16

17

19

20

21

22

23

24

25

of toxicology. I teach them about chen
effects that chemicals can have and gen
them for the diagnosis, treatment and m
any chemicals which might induce some a
Q. I want to digress one minute.
testified to this, but briefly give us
background?

A, I received a Doctorate in Toxic
University of Iowa in 1969, Prior to t
I received a Bachelor of Science Degrae
from Drake University. I subsequently
Tulane Medical School, whera I wag on t
from 1969 until 1971, and ia 1971 I wen
Medical Ceanter, where I was in the Divi
Clinical Pharmacology and Toxicology un
1981, when I was recruited toc the Unive
Arkansas for Medical Sciences,
Q. What is the discipline pharmacao
A. Pharmacology is one of the basi
of medicine, and pharmacology is a stud
effectas of drugs, the design and develo
and the testing of drugs for their eff}
treatunent of discases.
Qe . Is your Ph,D. both in pharmacol

toxicology?

8697

icalg and tha

rally prepare
Enagamant of
iiment.,

You have already

your educational

ology at the
hat, in 1965

in Pharmacy

was hired by

he faculty

t to Vanderbilt
sion of

til approximatel

raity of

logy?

c sciences

y of the

pment of drugs

cacy in the

ogy and

}
|
f
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A. Yas, it is,. i
Q. Are you a registered pharmacist? |
Al Yes, I an.

Q. Have you taught pharmacology beforas? ;
A, Yes., I have taught pharmacology for the past

decada at Tulane Medical School as well as Vanderbilt,
Q. If one is a pharmacologist, dces one need to
know how the body metabolizes various drugs?

A. Yes., It's aessential that one does that, f
hacause the length of action and the effects that

drugs have on the body ares generally depandent upon
their metabolisn,

Qe Wwhat is a teratologist?
A A teratologist is one who studies the
production of birth defects orxr studies of the causes
of birth defects,
Q. What experience do you have in the fiald
of teratology?
A, Well, the thesis that I prepared for my
doctoral degree was in the area of teratology, and
I described the geratogenics of the inﬁiconvulsnnt

Diphenylhydantoin, and generally described

the effects that this drug had on the developing
emabryo and fetus, Since that time, I have been

funded for approximately the past twelve yaars by the
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National Instutite of Health to loock at
chenmicals and environmant pollutants on
developmaent, which is the development t

before birth and shortly thercafter.

Q. Just as a ballpark figure, how

have you received from the National Ins
Health?

A. A dollar amount?

Q. No, numbers.

A, Numbers of grants?

Qe Yes,

A, I would estimate somewhera arou
Qe What ia the National Institute

A, The National Institute of Heatl

National Institutas of Health =« there

8699

the effects of
perinatal

hat occurs

many funds

titute of

nd a dozan,
of Health?
h == the

is more than

one Institute of lLealth == are those institutes which

are part of the United States Public Hé
whose mission it is to describe and to
various diseases and causes of diseases
on those causes and devalop cures for
and treatments,

Q. Ares you also an editor of a pap
that deals with teratology?
A. Yes.

but, Yes, I an,

alth Service
reseaarch
and to report

those diseases

er or magazine

Wa call it a journal rather than a magazi
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Q. How often does it come out?
A. I believe it ia published about

to thrse months.

8700

evary two

Q. And what is the name of that jouzrnal?

A. The name of the journal is Teratogenesis,

Mutagenesis and Carcinogenesis.
Q. How long have you been aeditor o
A. I am not the spegific editor, b

editorial board == for about the past &t

years,

Qe Is that a fairly widely diastrib
A. Yes, 1t is. -

Q. Are you a writer?

A, Yes, I an,

Q. Tell me what you produce as fax

is concerned?

A. Well, I have written approximat

£ that journal?
ut I am on the

hrea or four

uted journal?

as writing

aly 835 to

a hundrad papers, chapters in books, during the past

tan or twelve years. They have been al

1l in the fiald

of toxicology and pharmacology and son
have been specifically in the Iublp.ci]
teratology. That would be what I have
past ten Or twelve years,

Qe You recently put into evidence

an Exhibit, I think it is Bxhibit 352,

of thase
lty of

done in the

your CvV, It's

Are some
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. exhibit?
A. Yaa, they are,
Q. I see a total of 59. Would tha
correct?
A. Well, those may have beaen the o

of your publications contained in that particular

SOme two Years ago, However, it has ch

8701

nes I put in

angad since

than.

Qe You hava added to that number? L
A, That's correct, |
Qe Are you an advisor of any degree to anybody

ragarding toxicoclogy, pharmacology and/

or teratology?

A, Yes, I an,
Q. Tall me what tvpe of advising
A. I have been an advisor to the

of Health for approximately the last eight years, nine

ou do? ;

ationai Inntitutis

t be approximatsl

years, and most rscently I have been appointed by |

the Assistant Surgeon General to advise the National

Institute of Occupational Safety and Health on matters

of workers' safety, and spacifically we

four times a year, and when we neet, w

proposals, contracts that have been submitted to the
National Institute of Occupational Safety and Health
for the study of the cancer—-causing effects or the birt!

defects or mutagenic effacts of chemicals that might

meet about

reviev grants,

-
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be found in the workplace, I have also
advisor to the National Acadenmy of Scie
variety of issues, and those would be ¢t
classes,
Q. Are you angaged in any research
University laboratories or at the Natio
at the prasent tine?
A, Yas, I am.

Q. Briefly deacribe those ressarch
if you will, please.
A. I am involved in research and h
programs at both placaes, The resmesarch

conducted at the Univeraity of Arkansas

8702

been an

nce on a

he main

either at the

nal Laboratorias

projects,

ave rasearch

that is being

for Medical

Sciences is supported by the National Institutes of

Health, and its main objective l1ls to determine the

effect of chamicals on the growth and davelopment of

the fetus, and it is also to datermine

the mechanisms

wvhereby chemlcals cause liver disease and dl.seases

of other organs. The resesarch that is being conducted

at the National Center of Toxicological

Rasearch

is focused again on those two areas, looking at the

machanisms whereby chemicals produce liver disease,

alter liver function, and also the mechanism by which

coertain chemicals are able to affect reproduction.

Q. Bave you written on the effect

of chemicals

1
1
{
|
i
|
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on the liver?

A. Yas, I hava.
Q. How many papers have you publis
to that particular area of toxicology?
A. I would have to estimate {t. I

around ten to twelve, maybe even more,

Qe Ara these projects ongoing?

A, Yas, they arsa,

Q. Do they involve animal studies?
A, Yes, thay do,

8703

hed with regard

think it is
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Q2 A2 you a hands-~on person when 1t comes %O
animgal scudios?

A ¥Yas, I participata daily in tha animal
eaxpariments at both laboratories.

Q What is risk assessment?

A Risk assessmaent is the procadure of making a

projection or forecasting the likelihood or the

probability that some advarse affect Jay gucur as a

result of exposure to some substance.

Q Is that a tool of trade to the
A Yes, it is.
d Is tha pharmacologist involvad

tool as wall?

toxicologist?

A The pharmacologists have an importaat part

in that bacause the basic underlying =

-

yrinciples of ris

assessment must rely upon certain aapﬁcts of the

absorption, metabolism, the excretion

of cheanicals,

so that conceptually, yes, risk assessuent relies on

pharmacology.

Q Have you done any risk asseasant?

A Yas, I have.

2 For whom?

A I have conducted risk assessments for the

United Statas Environmental Protactioc

Uaited States Department of Justice, fnd for industry.

1 Agency.,

the

[

in that particul#r

}
:
{
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Q Are you teaching any group or organization
regarding risk assaesaments at the present time?

A Yes, I am,

Q What organization would that beP?

A I have a contract through the United States
davironmental Protaction Agency to provide basic
risk assessment teaching to the eight southeastern

states and also to the U.S. EPA ia Ragion IV, whic

is in Atlanta, and what wa ara doing is providing

a basic introductory course to state agenciss,

the Department of Health, the Watar Qu

tha Department of Pollution Control and Ecology.

We have alrsady conducted one such coyrsa hers in

8705

h

Tennessee and it is designed to provide a foundation

for these people and to introducs the

principles and concepts of risk assessmaent so that the

are better able to make public health

to the

water supplies or air supplies or ground are

contaminated with chemicals.
Q Where are you going from here,

I am going to Atlanta, Georgia

>

Q Por what purposa?
A We are going to present the co
and to the State Department of Health

Georgia.

urses to the

sir?

decisions when

EPA

for the Statas of

ality Divisions,:

¥
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Q Do you -- hava you put togeaether a taxtbook

for risk assessment?

A Yes, I have.

Q Is that a textbook that will be used by members

of the EPA in these upcoming classas?

A Yes, it will.
What )
Q ' is the -—- what is a mutagen?
A A mutagen is a substance that is able to

interact with the genetic material of

a call and cause

& change in that genetic matarial to %enorally

influence thes futurae development of that cell.

The

cell can be one which is in the body or tha cell

could be an agg Or a spermatozoa.

Q Have you published regarding mutagenicity of

compounds and the like?

A Yes, 1 havae.

Q How many publications?

A Again I would have to estimate
a dozen.

Q Wow, that journal to which you

the journal of what?

A Teratogenesis, Mutaganesis and
Q Have you published in the area
A I have published in the area r

maybe a half

referraod is

Carcinogenaesis.

of carcinogenesi

agarding tumor

growth and the treatmant of certain types of tumors,

.

|
|

i

X
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s0lid tumors as wall as leukemia. Th
ba yes.
Q Have you done risk assessments

carcinogans ars concerned?

A Yas, I have.
Q Wa've discussed pharmacology.
teratology. You are a toxicologist,

think we have really given a true dafi
what a toxicologist is, Would you gi
please?
A I will try. A toxicologist is
the adverse effacts of chemicals and o

on the living systens.

Q Historically when did this scie
fruition?
A The origin of tha sciance of to

is in the discipline of pathology, alt

modern medical community within the Un
toxicology has really evolvad out of ¢t
discipline of pharmacology, and all of
toxicology training programs were esse
the departments of pharmacoclogy.
Q When was the first professional
toxicology established?

A The first professional society

8797

e answar would

as far as

Wa've discussed

but I don’'t !
nition as %o

ve Ieé¢ One,

ona who studias

ther substances

nce coma into

xicology

hough within the
ited States

he basic

the original

ntially part of

society of

waé aestablished

T maliawa in 10£1 10N Aw 'R
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Q A fairly new discipline as it r
sociaty itseli?

A That iz correct.

8708

elatas to the

Q Have the principles and concepts of toxicology

changed substantially or none at all o
ten years?
A The principles and concepts hav
They have evolved over the past tan ve
recantly there have been significant ¢

princliples and concapts.

v} Can you tell me what they are?

A Well, specifically in the area

causation. In the past thes design of
to

studies/deternine whether or not cheni

cancer was sinply a mission to use the
tolerated dose that would produce tumo
to simply determine whether it would o
produce tumors,

It has becoma gsnar

that the mechanism by which chemicals

var the last

e changed.
ars and most

hanges in those

of cancaer
exparimental

cals causae
highest

rs in animals

r would not

al knowledge

produce tumors

is critically important in making safsty assessments

and trying to develop public policy, and it has been

determined that cerxtain classes of co

cancer oaly when they produce damage

and they produce it recurrently throughout the lifaetine,

and so that there has

pounds produce

© the tissue

bean the evolution of new
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conceapts ragarding cancer causation and the factors

that are important in that causation.

Q What professional societies do
sir?
A I balong toc the Society of Toxi

to the Teratology Society, to the Amer
for the Advancement of Sciencs, to tha
Society for Pharmacology and Experimen
Q What is an experimental theraps
A Experimental therapsutics is th
developmant and testing of naew drugs £
or their ability to cure diseases,
Q Any other? National Acadamy o
nama that?

A No. I am not a membar of the
Acadeny of Scienca. I have sarved as
but I am not a member of the National
Q How about the New York Academy
A Yes, I am a member of the New Y

Sciences.

Q BEave you recsived any awards in
toxiooloéy since you have been in the
A Yes, I have,

Q What was that?

A In 1978 I received the achievma

8709

you belong to,

cology,
ican Association

Amagrican

tal Therapsutics.

utic? i
|
a design, ‘

\

or their ct!icaaj
i

f Science, did yﬁu
National i
an advisor,
Acadany.

of Sciences?

ork Academy of

the arsa of

discipline?

nt awvard from the
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Society of Toxicology, which is that arard given to
a sciantist undser the agae of thirty-six who last mads

a significant coantribution to the science, It's

given to only one person annually and it's not actuall
given annually, but some years thera have been no

awarda given.
Q While you were in the state of Tennessees did yo?
balong' to any state boards that dealt with medicine ?

or toxicology or pharmacology or the like?

A I didn't belonyg to any state bgards, but I did
have the occasion to be an advisor to the Medical
Examiner's Board of the State of Tennsssse.

Q In what capacity? .

A I served the attorney's -- the Attorney Geaneral's
i

office in advising the Medical Examiner's Board on the

usual course of medical practice as it relates to the

use of drugs, the pharmacological aspacts of it,

in reviewing licensure of in reviewing the revoking

of licenses of practitioners in the State of Tennesseeé|
Q Do you have at the School of Pharmacology in
Little Rock a procedurs wheraby medical doctors can
call you and determine the toxicity of various
compounds and chemicals?
A Yas, we do.

Q Tell me about that, sir, and tell me how it's
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used.

A

practitioners at the University Hospital in which

we aAre

Well, we have a service which is ussad by the

available to them 24 hours a day, 7 days a wesk

to provide consultation regarding the

might be expected or the diagnosis of

injury,

and that service is also provided to the

8711

effects that r

chemical

U.S. EPA contractors on a national basis, so that i

we essentially are available to all ¢t

n regions of |

the U.S. BEPA throughout the United States,

BY MR,

Q

MR. GENTRY: Your Honor,

of time I would represent to the Court,

although the Court's memory is

mine, that Dr. Harbison has previously

been accepted by the Court as

an expert in toxicology. We

him to the Court now as an expert also in

pharmacology, taratology, and risk assessment

as it relates to chemicals and
THE COURT: Is thers any
MR. GILREATH: No, Your
THE COURT: All right, s
GENTRY:

Dr. Harbison, let’s go back to

which you described for the Court jus

at this point

bettsar than

toxicologist,

f
!
J
|
[
culd also prescn#

|
|
l
drugs.

objection?

Honor{

ir.

the ressarch

t a few minutes
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~if you will, pleass.

ago as rslatas to the liver. Can you

rmnundane dascription of what your peopl

8712

give me a

& have baeen

doing as it relates to tha various programs you have

been carrying out?

A Well, we have bean trying to ds

termine the ways

in which chaeamicals affect the liver and specifically

we have been intarested in narcotics

that is compounds that are able to af
and we have been interestad in the af
analgesics have on sonre of the sniziyme
produced in the liver, specifically th

Q Let me stop you right thers,

of discussion about liver function taz

you refer to enzymas. Tell me the

A Well, 5GPT, serum glutamic pyruvic transaminase

nd analgesics,

sct pain,

ects that these
that ars

e SGPT and SGOT.

We've had a lot
ts and I notice

ifferencs,

and the SGOT, which is a similar énzyme, are enzymes

that are produced or synthesized in the liver. They

are normally released from the liver a

nd various

changes in the liver can alter the level of these

enzymes that you would find in blood.
an SGOT is not a liver function test.

enayme or it is a set of enzymes that

And SGPT and
It is an

are found in

the plasma or in the blood which are made by the

liver and they can be altered or changed or elevated
T o -

|
|
|
!
|
i
!

’




10

M

12

15

16

17

19

20 .

21

22

23

24

25

depending on how the livezr iz acting &
acoment in time.

v} Is this aa animal study taat yo

8713

t a particular

4 haves baan

carrying on or a numbar of animal studiss?

A We are carrying on animal studies and we have

alao conducted human studies,

Q As it relatas tc the liver anzy
A That is correct.
Q Tell me what you have done, if

pleasa. I think this is pretty liumpor
A What we have dgna so far ig we
drugs like analgesics, including the g

analgesic acetaminophen or Tylenol, ar

mas?

you will,

tanc.

have found that
var-the-countsr

s able to change

these sniynmes within the blood and can increase

the levela of those enzymes within thag blood,

30 that the administration of cartain
cause a significant alevation in SGPT

Q Ia that long lasting?

analge=sics can

or 5GOT lavals.

A It is not long lasting. It will ganerally

be a trenchant effect. We have also

found that other

drug substances which are able to alt

of the liver, such things as the sedative hypnotics liXe

r the metabolism

phenobarbital, the anticonvulsaants like

diphenylhydantoin, are alaso able to increase these

enzynes in the blood because thay hav

a nonapecific
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effect of increasing the synthesis of snzymes taroughout

the liver and as a result of that affect cause an
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outpouring of these into the bloodstream.

Q Is the increase of esnzymas into| the bloodstream

by the introduction of these analgesics into ths body,

is that indicative of liver damage?

A No, it is not.
Q What i3 it indicative of?
A Well, it is indicative of a change within

the liver whereby these compounds and

cause an increase 1ln the synthesis of

others can

thesa anzymes

and thereby the increasa in the production or the

synthesis of the snzymes causes an increase of these

in the bloodstream, so it's a simple physiological

response.
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Qe In these experiments or tests,
do you have reason to look at liver sli
Al Yas, 1 do.

Q. How often?

A Ch, cartainly on a weekly basis

every couple of days.

Q. And for what purpose?

A. For the purpose of determining
there is a cell death that has occurred
changes might have occurred within the
might have led to the elavation in the

other effacts that we may have saen,

Qe Now, you used a word that has p

715

what have you,

desg?

» probably

whether or not
or what othar
livar, which

enzymaes or the

out this litigation. We are talking about the liver

now, and you refer to cell death., Is i
to have damaga to the liver without hav
death?

A. Yas, it is.
Qo Let me ask you if you have, say
drinks one evening, would that create 1
A, Yes, it would.

Q. Under ordinary circumstances wi

human being, would it creates cell death?

A. No, it would not likely create

cause cell death.

t possible

ing cell

s tan or alaven

iver danage?

th an ordinary

cell death or

I

|
i
uzzled me througl=
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Q. Explain to me the differance between damage

and cell death, if you can?

A. Well, in damagea there is a change in the

cells of the liver, for example, in which these cells

may become leaky, that is, they cause a

discharge or

a leaking of the enzymes into the blooﬂstraan. The

cell death is where the cell is actually destroyed,

it needs to be replaced, and the cells of the liver

are quite easily replaced. So that in the case of

cell death, there will not be any sort of survival

and |
i

or any rebounding of that particular cell., t's dead.

Q. Is the liver a sensitive organ or rasilient
organ?

A. The liver is a resilient organ,

Q. What is its purpose and function?

A. The purpose of the liver is to clean the blo

od

of substances that are normally produced by the body,

such as steroids, the breakdown products of blood;

for example, bilirubin., It also has a function to

aynthesize or %to produce other substances like clotting

factors, steroids and other materials that it produces

or alters by metabolizing them, So it has two

functions, really. One is to cleanse the blood,

excretory
0 merve as an

organ, and the other is

materials that are asssential for life.

D
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Qe What i3 necrosis?
A, Necrosis 1s celldeath which can
observation of the liver,
Q. In your experiments, to which y
rafarring, do you sometimes see necrosi
liver slides?

A Yes, wa do,
Q. The liver damage, which you jus
eaarlier, not the cell death, but the 1li

can you see it on your slides?

A. Oftantimes you will not bhe ahlJ to see liver
damage.

Qe It depends on the range of the damage?

A. That is correct.

Q. Are you familiar with the compounds carbon

tetrachloride and chloroform?

Ao Yas, I an,
Q. And in what manner?
A, Well, I have generally known about them for

8717

be secn on

ou have been

L on your

t deacribed

ver damage,

the past decade or more, While I was in pharmacy

school, I had the occasion to prepare compounds that

contained chloroform and dosages of medication for

woras contalning carbon tetrachloride,

gunerally throughout my education experience been exposad

to basic research that has been conducted on carbon

I havae
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tetrachloride and chloroform. I have d
research on carbon tetrachleoride and ch
have an active research program at this
carbon tetrachloride and chloroform,

Q. Waell, I would like to explore t

let me ask you this: Have carbon tetra

chloroforn been used as analgesics in ¢
Q. Ag analgesics?

Q. Yes,

A. Actually, yes, they hava, Carb

8718

one basic

loroform and

point on
hat, but first,

chloride and

he past?

on tatrachloride

speacifically == carbon tatrachloride ha[ been used

as a topical treatment for burn injuries approximately
twanty years ago,

Q. Have they been used as drugs in| the past?

A. Yes, they havae.

Qe In what manner?

A. Well, carbon tetrachloride has been used

quite extensively in the treatment of worms. Carbon

tetrachloride in the southeastarn part ¢

5f the United

States was exteansively used, and actually was in the

textbooks of pharmacology when I was taking pharmacology

There ars raports of the successful treatment of more than

a hundred and twenty thousand patients

tatrachloride. Chloroform has also bee

ith carbon

used as a

drug., It has been used as an anesthetic, It has also

4
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bean used as a preservative, and it has bean used as
a carminative oxr a flavoring agent in the solution
of other drugs and substancas which don't taste

vary good.
Q. Before we gat to your research program on

carbon tetrachloride, tell me about that study with

20,000 pecple., What type of study was 1it?

A. The study of 20,000 people was a sctudy in
which the outcome of the trsatment of patients who a
had tapeworms was conductaed; that is tqe patients :
wvere followed, and it was an observation of the advuraqi
affacts that occurrsd as a rssult of the use of carbon ?
tstrachloride or the lack of those effacts, l
Q. What type of doses were given to those pecple? i

A, The general recommended dose le approximately

1
|
five grams for an adult, giwven as a single dose, E

1

follovwed in approximately two weeks by (another dose |

if the worms werse not passed within thlt period of

tine,
Qe What dose would that be, the second dose?
A The second dose would have been the same,

approximately five grams for an adult person,
Q. Ten grams in two weaks?

A. That's caorract,

Q. Tall me about your research program as it relatss
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to carbon tetrachloride?
A, Tha research program that we ar
is one
tatrachloride and chloroform in other c
and we have defined the ability of carb
and chloroform to produce liver damage,
of other chemicals to increase that abil
damage, and our general objective is to
the synergistic activities, if you will
carbon tetrachloride,
Q. Let ms refaer you to Exhibit 18,
familiar with that exhibit?
Ao Yeos, I am,

Q. As a result of the experiments
heen doing with carbon tstrachloride an
can you tell me and the court what the
affects of all those chemicals thare wo
carbon tetrachloride and chloroform?
A, I don't believe

thers would be

effects between those compounds listed

8 conducting

to describe the intar-action between carbon

hemicals,

on tetrachloride
and the ability
ity to produce
daescribe

: batween

chloroform and other chemicals.

Are you

that you have
d chloroforn,
synergistic

uld be with

any synergistic

on there with

carbon tetrachloride and chloroform. Our research,

as well as that of others, has really described

twochenical classes that caused synergi

stic effecta

batween carbon teatrachloride and chloroform, and thoq.

twvo chsmical classaes are alcohol or various alcohols,
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.chemicals, there is more than an additi

and ketones,
that have been described which cause a
effect between carbon tetrachloride and
THE COURT:

he means by synergistic effect.

MR. GENTRY: Certainly, Yo

Q. Would you descridbe what you mea
A, Yas.

Synergism is the effect w

two chemicals are given or one is expos

don't simply add up tha effects of one
other,
there is a greater than an additive ef
THE COURT: The witnesses

used the word potantiation. Wo
pretty much in the sams class o
are talking about =-- maybe prod
powerful effect possibly?
THE WITNESS:
effect., The term potsntiation
specific meaning,

that is used wvhen you give one

has no effact imelf,

but when the two are adninisterjd

8721

and those are really the only two classes

synergistic

chlorofornm,

Agk him to describe what

ur Honor.

n by that?
hareby when
Ld to two
ve effect., You
varsus the
togethar,
act,
hers have
uld that be
£ what you

ucing a more

It's not a more powerful

has vary

Potentiation is a term

gompound that

It has no intrinsic

or inherent toxicological prop

greatly exaggerates the toxicity seen by another

rties, But it
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|
|
compound, S50 rather than seaing tie ,

affact that you would expect at
dose level, if you give the two
now, you would see considerably
you would have @xpected.
THE COURT: So there is a
between the two concepts?
THE WITNESS: Yes, sir, th
Q. {By Mr. Gaeantry) Well, let's ta
tion as it relates to these compounds o
Can you give ma an opipion if ¢
potantiation between carbon tetrachlori
chloroform and the other compounds?
A, The same would applys that the
and the synergism that occurs is confin
distinct chemical classes, and those ar
and those are ketones., Thers aren't an
or ketones on that list,
Q. What 1s a metabolite?
A. A metabolits is amxoduct that i
a chemical or a drug that would be inge
that would be given to an animal, It i
material,

Q. Are metabolites important in yo

8722

this particunlar
togethar

more than

?ifferencc
|
rra is. |
1k about potanti#-
n Exhibit l8, |
here is a

de and/or

potentiation
ed to two ,
@ alcohols

y alcohols

s produced from
sted in man or

s a2 changed

ur rasearch

ag it relates to carhon tetrachloride 7

nd chloroform?
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A, -Yes, sir, they are critically inmportant,
Q. Tell me why?
A. Because carbon tetrachloride and chloroform

themsalves do not produce liver injury.

the metabolites of carbon tetrachloride

It is only

and chloroform

that produce the injury. The carbon tetrachloride

and chloroform themselves are rather stable molecules,

and until you extract a chlorine from the moleculas

it does not become biologically inport#nt or reactive

within the liver syastem or within other

organs of the

body.,

Q. Are therea some chemicals, compounds, or drugs
that will produce more metabolites than others?

A. That will result in the production of more
metabolites for themselves?

Q. Yes.

A, Yes, thare are.

Q. Where do you classify carbon tetrachloride
and chloroform? |

A. Their metabolism is fairly simflo. and they
do not produce a lot of meatabolites.

Qe Is that important to your stud#?

A, Yes, it is.

Qe Tell ne why?

A, Well, bacause in trying to determine the
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mechanism by which a drug or chemical p
affect, it is impertant to know what th
are, because in most all instances in w
liver damage, the liver damage is produ
metabolite, It is not produced by a pa
cell., 1In the case of carbon tetrachlor
there are really very few metabolites p
is a much aeaasier task to identify what
agent is than, for example, in one in w
have fifty metabolites or considerably
Q. Have you reachad any conclusion
of vour studies of carbon tetrachloride

in the laboratories?

A. Yes.

Q. Synergistically and the like?
A, Yes. |

Q. ¥hat are the conclusions?

A. Well, the conclusions are that

increase the toxicity of carbon tetrach
chloroform as seen in the liver, that |
to produce the necrosis or cell death,
that the compounds be given for a perio
will allow synthesis of new enzymes to
ability of the liver to be able to conv

tetrachloride 2nd chloroform to the mor

8724

roduces an

& matabolitas
hich theras is
cad by a

reant compounded

ids and chloroform,
roduced; so it |
the causative

hich you might L
more,

s as a result

and chloroform

in order to
loride and

s to be able

it is essential
d of time which
increase the
ert the carbon

e toxic species
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and the more proximata cause of the injury.
Q. Can you say that in a little simpler terms?
A, Well, it's assential that the compound changed

the metabolism of the liver in order ¢to create a

liver which is now different such that
carbon tetrachloride and chloroform in
manner than it d4id bdefore.

Qe Now, is that changs damage or

it handles

a different

cell death?

A. The change that we sae with the carbon

tastrachloride and chloroform?

Q. " Yes.

A. We are looking at both damage as well as
call death,

Qe Is there =~ gxcuse me. Have you finished?
A. We look at both,

Q. Is there a threshold of the amount of carbon

tetrachloride and chloroform that you
animal over which there is cell death
there is damage?

A Yas,

ive the

nd under which

Qe You have read a number of parts of the

transcript of this trial, have you not?

Ao Yes, I have,

Q. And you have attsnded certain days of this

trial as well, have you not?
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A, ' Yes, I have,

Q. Are you familiar with Dr.Rodricks and his
testimony?

A. Yas, I am familiar with his tsstimony, ves,
I am. |

Qe Are you familiar with his calculations?

A, Yes, I am,

Q. Are you familiar with the word or words that
he usad on Exhibit 237 =="cumulative axEosu:e.'

A, Yes, I am,

Qe What did he mean by that, Doctox?

A. Well, by cumulative axposure hJ added up the

levels that the individuals would have
to over a period of time and took that
anount to be the amount that the indivi
have been exposed to and thereby would

aystam to produce the effects which he

occur.

Qe Was Dr. Rodricks a pharmacoclogi
A, I don't believe so0. I think hﬁ
that he was a chemist or a biochemist.
Q. As a pharmacologist, and we are

been exposad
cunulativas

dval woulad

have had ia his

says would

st?

testified

talking

specifically about carbon tetrachlorid
as a pharmacologist, does the cumulati

make sense as far as human beings are

and chloroform,
e exposurs

oncerned?
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Al No, sir, it doas not,
Qe wWhat happens to carbon tetrachl
chloroform =-- and/or chlorofornm when th
body either ingests it or inhales it?
A. Carbon tstrachloride and chloro
readily excratad. Carbon tetrachloride
are blown off in the expired air. Thay
rapidly converted to metabolites and ra
following that conversion. So they do
around for a long period of time.,

Q. When you say rapidly excreted,
in terms of hours, days or nonths?

A. I am talking in periods general
It certainly would not be months, but 1

would be days.

8727

oride and

8 human

form are
and chloroform
are also
Fidly gexcreted

not stay
are you talking

ly of days.

t probably
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Q When you ingest carbon tatrachloride and/or

chloroform where does it go?

A When you ingest it most of it will go immadiatel

to the liver. The vessels in the intestine, which
are called the grsatsr omental vessela, ars those
which collect the material from the intestine and will
ganerally go directly to the liver, and chloroform

and carbon tetrachloride are compounds which genarally
on the first pass through the liver will be

sequesteared by the liver, so they are very tf!iciently‘

Y



10

12

13

14

15

16

17

18

19

20

21

22

23

24

25

8729

taken up by the liver, so very little would gat ocut
into tha rest of the system in circulation following

the oral ingesticn of those materials.

Q Whan you inhale carbon tetrachloride and chlorocform

what happens to them?
A When you innhale carbon tetrachloride and
chloroform it would be likely that they would get
into the systemic circulation much more efficiently,
that is to the brain and to other organs of the body,
before they get to the liver, because the blood
would go to other corgans first.

Q In light of the charact;ristic of carbon
tetrachloride as thosa characteriatics relata to the
metabolizing by the body of the compounds, is daily
dosage more important . than cumulative| exposure?
A Yes, it is.

Q At the risk of being repetitiouns, axplain to

ne again why,
A Well, the daily dosage ias important because
that i3 the dosage which will determine whether or
not the level of chemical reaches a level that 1=

able to produce some rasponse in the body, and unless
it's abla to reach that level on a daily basis it

will not produce any effact,

Q I'm going to slip sideways on|tha direction
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of this examination if you will allow
and ask you if there's a book callad C

Toxicology of Commarcial Products?

A Yes, thaere is.
Q What's the purpose of that book
A Tha purpose of that book is to

conatituents that are contained within

products for the purpose of treatment

8730

me, sir,

linical

?
identify the
cormmarcial

and diagnosis

of persons who might have unintantionally or

intentionally ingasted those products.
that text in most poison control centas
smergency rooms, because it is a quick
to allow one to detsrmine the makeup o
that someone may have ingestad.

Q Is it substantial in size?
A Yes, sir; it's probably four ¢to
thick. It's quite a large textbook.
Q At my request 4id you extract f
book some information on carbon tetrac

relates to commercial products?

|

You will find.

rs and in most
rafarence

£ some material

five inches

rom that

hloride as it

A YTes, I dia.
Q I know it's rather lengthy, b:I
some of thae products, some of the co

in which we f£ind carbon tstrachlcrids

then give us an estimation of how many

tell us about
srcial products
pressntly and

products there
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are with a not unsubgtantial amount of|carben
toetrachlorida contained therein.
A #all, carbon tetrachloride is contained in

probably, I would estimate from the list, maybe thirty

to fifty products. It i{s contained in paint rsmovers,

it's contained in a variety of carbure
it is most extensively used as a pesti
funigant, and --

Q What's a fumigant?
A A fumigant is a material that i
pesticide, but becausa it is volatile
put the matarial within an enclosed ap
get to essentially all parts of that s
its volatility and thereby kill off th
don't want in there.

Do you use that with grains?
with grains?

Yes.

Yas, sir.

c ¥ O P ©O

Acritet 34-66 fumigant.

A Yes.
Q By whom 1is that made?
A It's made by Stauffer Chemical

tor ¢leaners,

cida and as a

s used ag a

you are abls to
ace and have it
pace because of

e pest that you

I notice one of the first brand names 1ia

Company.

Q There's also a referance to refrigerants, 1Is
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carbon tetrachloride contained in refr

8732

igerants?
A Yas, it has also been used as a refrigsrant.
Q How many different companiss, approximately,
how many different manufacturers, uase [carbon

tetrachloride presently in the manufac
various producta?
A Hell, I've not closely counted
say there are probably at least a doze
Q In that book to which we have p

raferred, Clinical Toxicology of Comnne

is there a section under carbon tetrac

with minimum acute toxicity concentrat
A Yes,

Q What does that mean?

A I'm sorry, let me make sure I u

Did you say is it in the book or is it

ture of thair

then. I would
n.
reviousaly

rcial Products,
hloride dealing

ions?

nderstand.

in this paper?

book.

entrations ara

Q Is it in that?

A On this paper?

Q Yes.

A Yes, it's on the paper,

Q Is that not contained in the book?

A No, it is not containad in the

Q Where do you get the minimum acute toxicity
concentrations?

A The minimum acute toxicity conc
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-those concentrations which are

derived
of publications that the United Statss

Protection Agency published some years

Maultinadia

are called Environmental G

it allows one to do is to calculate a

to which ons could be axposad for shor

time, and that's what the minimum acute toxicity !
concentration is. |
Q What is the minimum acute toxicity concentratioﬁ

for carbon tatrachloride in air?

A It's ten parts per million.

Q In water?

A It's nine hundred ssventy-five
million.

Q Parts per what?

A Par million.

Q Now, I see something, land.

ia the dirt or earth or what have you?

8733

L4

from a set

Environmental
ago and they
oals, and what

concentration

t periods of

parts per

Lould that be

A That would be soil contaminatsd or containing

carbon tetrachloridae.

Q And how many ~- what's the minimum acute

toxicity concentration for that?

A That's one thousand nine hundred parts per
million.
Q ¥Nhere is that information contained that you
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just gave me as far as the EPA is concerned?

A It is derived from the *Multinedia Environmental

Goals, which is a methodology that the EPA proposed

for determining concantrations to which peopls

could be exposed for short periods of

as long periods of tine.

time as wall

Q Has the EPA derived a mathematical formula

which translates into permissible conceantrations of

carbon tetrachloride over a 2Z24-hour a

snvironmental circumstance?

day 7-~day a waek|

i

|

1

|
!
i

A Yes, it has, ;
Q Can you tell me what that is for air? 1
A The sestimated permiszsible concentratiom for ai:%

and that is the concentration to which

| one can be

axposed for 24 hours a day 7 days a week, is point

zero two parts per million,

Q That would be twenty parts per billion?

A That's correct,

Q All right. What about water?

A Por water it's two point three [One parts per
million.

Q And that's 24 hours a day 7 days a week?

A That is correct.

Q Por a lifetime?

A That 13 correct.
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o] And that was parts per million?

A Parts per million.

Q All right. Land? ‘
A Land is four point six two parts per million.

Q Doctor, are carbon tetrachloride and chloroform
suspected carcinogens? |
A Yes, they are.

Q Tall me how and why they ara suspected as
cazruinogens.

a Both carbon tstrachloride and chloroform

ars suspected carcinogens because in some animal
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studies it has been found that both o
are able to prcduce tumors, and speci
of the liver,

Q Under what circumstances?

A Under circumstances of high concentrations
over a prolonged period of time and under circumstances
in which there is necrosis, cell deat

over a substantial period of the life

organisa, the animal.

Q Is chloroform a tsratogen?

A Chloroform is teratogenic in m

found to be teratogenic in mice. It

huaan teratogen.

Q Is carbon tetrachloride a te:Jtogon?

I T

theses agents

ically tumors

that ocgurs

time of the

is not a

|
|
|
s

ice or it has been
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\

A Carbon tetrachloride is -- there is considerabl%

less avidence asvaan for carbon tetrachloride. It is

not a human teratogen.

Q Are chloroform and carbon tetras
nutagens?

A o, they are not.

Q Is that important?

A Yes, it's extremaly important.
Q Tall me why?

A Well, if carbon tetrachloride a;

chloride

nd chloroform

wers mutagenic substances, what that means is that

they havae the abllity to bind to the g
the DNA, and it means that they can ca
and that axposurs over a period of tim
in that genatic damage could in fact 1
but neither carbon tetrachloride or ch
have bean found to be mutagenic, which
essentially that thay 40 not bind to t
material and thay do not cause cancer
change in the genetic material.

Q Were you in the courtroom yeste
Sullivan talked in terms of binding?

A Yes, I was.

Q He described a physical propert

compounds that I think made it difficu

netic =material,

se cancer
resulting

ad to tumors,

oroform

means

e genetic

y causing &

day when Dr.

of these

t for them to
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bind. hAra you familiar with thatr?

F- Yes, I aa,
Q Tell us about it again, if vycu
A Wall, carbhon tazrachloride and

becauss they contain only a single car
cannot form intermediates which are ab
nacromolecules or various melecules wi

cell, and more importantly they are ng

to DNA to cause scome sort of damage or
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will, please,
chioroform,
bon aton,

lz to bind ¢o
thin the

t able to bind

arror within

that material, so they do not have the chemical

makeup to be able to be biotransformed or convarted

to mstabolitas which ara ahle to bind.,

Q Is this important as it relataT to the manner

in which psople viaw carbon tetrachloride and chloroform

wvhen they ara talking in terms of carcinogeniclity?

A Yos, it's very importaant.
Q Tall me why.
A Well, again because neither of

thoss two

compounds are able to bind to DA, That means

that they will not be able to initiatL the procass of

cancer or cause the process of camncer

or that process

which leads to cancer, and unlike other substances

which are it meana that thess compounds cannot be thos

which bind and cause cancar themselea. They muat

have some other event, either through

the process of
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2
killing the cells or using massive doses to kill call:!

|

that will ultimately lead to the cancer procesas.

Q There are technical names for the type of

toxins these are as opposed to the tpr of toxins |
|
that might bind with a cell, are there not, sir? i
|
I

A Yes, air.

Q We have heard them a number of times, haven't
wea?

A Yes, we have. [
Q Just for the purpose of the record let's voics

then again and then forget about them, because I think

what you have described is adequate for our purposes.

A Okay. Those chemicals which are able to
bind to DNA and initiate the process of cancer are
called genotoxic chemicals. Those chemicals which
are not able to bind to DNA but can under certain
circumstances cause cancer becausae they consistently
cause csll death at high levels or massive axposure

levels, those compounds are called epigenetic

carcinogens.
Q And what is carbon tetrachloride and chloroform?
A Carbon tetrachloride and chlorofora are

epigenetic carcinogens.
Q Doctor, 1'da like for you to, if you have it in

front of you, turn to Exhibits 232, 233, 234, 235 and
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the supplemants put into the record by

as a result of summary calculations.
recognize thosa?

A Yes, I do.

Q Pirst, for the puxpose of your
us what thoss calculations are, about
they are dirscted, and whether or not
footnotaes con any of thosa.

A oxay.

doses of sslected chlarinatad hydrocar

1969 through 1978, and it is an estimated cumulative

8733

Dr. Rodricks

Do you

castimony, tall

-- toward whom

there ara any
|

Exhibit 232 is the estimated chemical |

|
bons to S. Sterling,

dose of carbon tetrachloride, chloroform, chlorobenzens

and tstrachlorocethylane, and also an estimated averags

|
I
|
!
|
|

dally dose of those same materials from drinking watar

and from inhalation exposure.

Q What's 2332

A 233 48 essentially the same thing, only this

is for D. Johnson and it's 1976 through 1978,

Q And 2347

A 234 is for the Maness child, and this is April

'76 through March '78.

Q Now, the next group of papers you have would be

Exhibit 237, and what is the difference in those papers

and the ones that you have just described?

A The next ona I have is 235.
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Q All right. Then you have one that's 237,
the footnotas. It's not s0 marked.
A It's not 30 markasd 237, yes, but it has the

footnotes which are the --
MR. GENTRY: I'm sorry,
I'm transposing numbars, which
do. It's 327.
THE COURT: All right,

BY MR. GENTRY:

Your Honor,

Ii'm wont to

Q Those ars the ones with the footnotas that

ars essentially the same as the previous exhibits

except they kave footnotas, is that co

A That is correct,

Q Did you have reason to review t
A Yes, I have.

Q For what purpose?

A For deriving the assumptions th

rrect, sir?

hose recently?

at Dr. Rodricks

usad in the calculations of his est

tad dosas,

Q Turning to 327, which is the one with the

footnotes, let's look at the daily dosage of carbon

tetrachloridse and chloroform for Mr. S8

teve Sterling,

both as a result of inhalation and ingestion.

Do you see that, sir?

A Yes, I do.

Q What is the daily dose for chloroform shown in
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A The daily dose for chloroform would be point

zero two two milligrams per kilogram.

Q Which extrapolatss out to what, parts per
billion?
A Well, it would be parts per billijion, but that

would not be the proper way of using parts per billion.

Q Because of the milligram per kilogram?
A That's correct.
Q Is there any as far as ingaation is conqernod

for chloroform?

1

A You mean inhalation? %
Q I mean inhalation. %
A No, there is nothing for inhalation. |
2 Now, what is the average daily dose for ingeltign,

Stave Sterling, shown by Dr. Rodricks
of Carboa tetrachloride?
A Por carbon tetrachloride it is

milligrams per kilogram.

Q And inhalation?
A Inhalation is point eleven milligrams per kilogr
Q Now, there's an interesting footnote with

in Exhibit 327

point two threas

regard to the exposuras hsre. Read those footnotes,

if you will, please.

A The first footnote, number 1, 1

8 body weight

i
|

I .
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ig calculations are based on drinking
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Foothpota numbear 2

through November 1977 and inhalation exposure through

March 1978,

Pootnota numbeaer 3 is assumad two litsrs

per day of well watar consumed, Avearage ex -~ I'm

sorry.

Number 4, tha footnota nunbar 4, is average

exposure for highast year ian milligrams per kilogranm

per day.
daily exposure to which you have just

highest year?

A That's what it says.

Q That figure does not take into
any other years that were lower than t
year?

A No, it does not,

Q Is that footnots the same for D

and for Jimmy Maness?
A Yes, it is. The only differan

on Maness it's footnote number 3 rathJ

Now, just a second.

Thes average

raferred is tha

consideration

he highest

aniel Johnson

ce is that

r than footnote

number 4, but it's essentially the same wording.

Q Still referring to 327, what d4i
assumae in that table as it relates to
dosas? .

A He assumed that there would be

—

d Dr. Rodricks

these daily

a consumption

water consumption
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of two liters of water a day and ha as

other things about the amount of time
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sunaed soma

spent within

the Dathroom in showering, and so forth, for the

inhalation exposure.

Q Did he also accumulates those daily dosea over

a full year?
A Yes, he d4id.

year period of time and than he addad

He accumulated them for a full

the two of thenm

together, that is the ingestion and inhalation.

Q As a pharmacologist 4o you parcsive to be

proper and corrsct?
A ¥No, sir, that is not correct.

incorrect.

principles and concepts of pharmacolog

toxicology.

Q How is that, sir?

That is

It ignores all of the basic underlying

y and

A Well, it doesn'’t account for the metabolism

of carbon tetrachlorida, it doesn't account for the

excretion of carbon teatrachloride, it

doean't account

for the exhalation of these two compounds or in

this case carbon tetrachloride in the

expired air,

it totally eliminates the considerations for the

excration of these mataerials fror the

which are generally pretty efficient.

human body,

Q These average daily doses, and

I'm going to

R
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raefer to dosas as both inhalation and
for Steve Starling, I think the point

there is point three four?

A It would be point three four mi
kilogram.

Q Both by inhalation and ingestio
A That is correct.

Q Ia the highest year, 19777

A That is correct.

d Can you relate that type of dos
to any of your animal studies or any o
studies with which you are famjiliar as
with carbon tatrachloride?
A Well, that does would never pro
let alone cell death in any of the ani
I have ever conductsd or in any of thJ
that I'm faniliar with. One needs to

60 milligrams per kilogram per day or

8744

ingestion,

== the total

lligrams per

n?

£ the animal

they deal

mal studies that
literature
get up to

thersabouts

in order to produce those kinds of liver damage,

either the cell damage or the producti

or 3SGOT.

on of the SGPT

Q We discussed how paervasive carbon tetrachloride

was in our civilization. Have you seen a National

Institute of Health document that tells us really how

much the ordinary human being is exposed to carbon

|

age, daily dosage,

|
i
|

{
!

duce liver damaqé

#
i




15

16

17

18

19

20

21

22

23

24

25

. A wﬂll'

tatrachloride and/or chloroform?

A Yeg, I hava,
Q What is that document called?
A It's called Chloroform, Carbon

and Cther lialomethanes in Environmenta

and it’s published by the National Aca

Q When was it published, do you k
A 1978.
Q Does that document indicate wha

Acadany of Science perceives to be the

of the ordinary human being in the Unlil

to ¢arbon tatrachloride and chloroform?

it does aeveral calculati
up with a number of values, but I reca

around 900 milligrams per year, I beli

8745

Tetrachloride,

1l Assessment,

now?

* the National
axposure

ted States

ons and comes
1l one being

eve it was,

for carbon tetrachloride.
to find it if you want the exact numb
I'm

sorry, that was for chlorof

adult man it's 629 milligrams per year

It will t]ke me a mianute

r.
orm. For an

and for

chloroform it's 984 milligrams per vear.

Q Tell me what type of axposure they are talking

about. 1Is that just for one year or

more than one year? What are they sa
document?

A That's per year.

is that for

ving in that

That's ths proauro to those

mataerials pexr vear,

demy of Sciences.
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Ce By whom?
A, I am sorry. I don't understand,
Q. Who is being exposed to that amount?
MR. GILREATH: Excuse nme, Could you

quote the page number?
THEE WITNESS:

1380,

The page number is

it a group

of people, or is it the whole United States?

A. This would be the whole United
rafarring to any specific person, but i

the whole United Statas.

States; not

£ would be

Q. Is that purportedly from the various compounds

that you described to me that are being
for the general public's use?

A. Yes; and also through the chlor

produced

ination process

of water in which you cresate chlorofo
be as a result of food contamination,
tion and air.

Q. Did Dr. Rodricks make any ass

« So it would

ater contanina-

ptions,

let's say, with regard to Steve Sterling concerning

his total exposure of 280 milligrams p
for the vear 1977 as shown in Bxhibit 3
know if he made any assumptions concern

Mr. Sterling might have from consuming

r kilogran
27? Do you
ing what risks

that?
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Al Yes,
Q. What did he say about that?
A, Well, his estimation was that there was a

ten percent increase in risk for Mr. Starling for that
particular level of axposure,
Q. Did he confine it to the level that was in
that year alone?
A. Yas., He confined it to the total cumulative
dose for that year, which was 280 milligrams per
kilogranm.
MR, GENTRY); Would you mark this?
(The document above referred to was
marked Exhibit 497, for identification.)
Qe {(By Mr. Gentry) Doctor, did you take that
assumption =
MR. GILREATH: Excuse me, Ms, Breaux,
what is the number?
THE CLERK: 497.
Q. (By Mr., Gentry) Did you take that assumption
and look at other documents and another exhibit and

do some calculations as it rslated to thatassumption?

A. Yes, I d4iad.
Q. Tell me what you did?
A. Okay. What I did is I took the underlying

assumptions for Dr. Rodricks' model, iT which he
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estimated a tan paercent risk for Steve

subsagquently took the doses, the cumul#tiva doses

that were estimated for D. Johnson and

Sterling., I

Je. Maness and

calculated the risk based upon a 10 percsnt risk

for Stave Sterling, which would have bden 8 parceat

and 7 percent fox the lattsr two, Then I went to

the OSHA permissible exposure lavel for cardon E

tstrachloride, which is 10 parts per million, and

using the same assunptions of the volume of air taken

in by Steve Sterling that Dr, Rodricks

used, I calculated

the anocunts of carbon tetrachloride that will be takan

in by an average worker in a one-year period of time.

I used that cumulative dose, that is the amount he

would have taken in for a period of one year, used

the same risk estimate, that is the sams procadures,
and calculated the risk estimate for thL

worker.

Qe DPid you also go to a document that dealt with

Velsicol filter operatora?

A, Yes, I did,

Q. Was that Mr, Netzel's exhibit?

b P Yes, it was, and I used again the same assumption,
Q. How, these calculations do not give validity

to the cunmulative exposure, do they?

Ao No, thay certainly do not,

average j
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Q. And actually, as far as you are concernad ==
wall, withdraw that.
What rasult did you £ind using the type of
extrapolation that Dr. Rodricks used?
A. Well, if we were to use the assumptiona that
Dr. Rodricks used and uss the unusual procedure for
astimating risk which he used, I have calculated using
those assumptions that there should be naarly a
hundred percent cancer amongst the workers who are
axposad to carbon tatrachloride at the OSHA standards
within two years and that thef should more than all
of them have cancer by the end of three years, and
using the Velsicol filter coperators as another

example, within one year, 62 percent of them should

have cancer, and within two years, a hundred and twenty%

four percent,

Qe Did you hear the epidemiological study that

Dr. Shindell did with reference to the heptachlor workers?

A. Yes, I did,
Q. Is there any indication that these percentagas
are indeed correct? |
Ae To the contrary, there is no indication that
there is an incrdased incidencs.

MR, GENTRY: Your Honor, we would

move that this be admitted as Tn exhibit

!
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to Dr. Harbison's tesgtimony.

THE COURT: All right.

(Exhibit 497 received in e

Qe (By Mr. Gentry) Is this a prop
a riak assessment?

A, Ho, sir, it's not.

Q. How do you go about doing a ris

under these circumstances?

A. The way a risk agssessment is co

use the dally exposure levels and to as

risk for a given population of people t

8750

[idancs.)

r way to do
k assessnent
nductad is to

timate the

hat is based

upon the daily exposure level one woulq sstimata the

risk of occurrence or the increased liX

occurrence of a cancer in a thousand, a hundred thousand

or a million peopls, and expressing it
is a very unusual way of estimating the
Q. Doctor, looking at the highest
for Steve Starling, Daniel Johnson and

look at that if you would, please.

alihood of

as a psrcsntage
risk.
daily dose

Jimmy Maness =-

Al This is for carbon tetrachloride?

Q. The combination, if you will?

A. Of carbon tetrachloride and chloroform?
Q. Yas.

Ao Okay.

Qe Wea are still referring to Exhibit 327, aras wve

!
I

|
|
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Ao Yasg.
Qe Do you khave an opinion as to whlther any of
thosa three have an increased riak in cancer as a

result of the daily dose which is shown

own expert?

Ae Yas, I have an opinion.
Q. What is that opinion, sir?
A. My opinion is that there is no

risk of cancer at thosa doseas,

Qe Is that an opinion based upon y

increased

our expertise

as a pharmacologist, toxicologist, an eLpert in

cancer?

A, Yes, it is,

Qe Is that with a reascnable medical certainty?
Ae Yes, it is with a reasonabdble n%dical
certainty.

MR, GENTRY: That's all, Your Honeor.

THE COURT: Can we take a +hort recass

and come back at 11:307?
Will that be satisfactory
averybody?
MR, GILREATH: Yes, sir.
{Recess.)

THE COURT: .Go ahead, Mr,

with

Gilreath.

by tha plaintizqa'

i
1
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CROSS EBXAMINATION
8Y MR. GILREATH:

Q. Dr. Harbison, I was looking at

Exhibit 352, Have you published any =-

any publicationa that deal specifically

carcinogenesis of carbon tatrachloride

A. That deal specifically with the
tasting of carbon tetrachloride and chl
Qe Yas.

A. No, mir, I do not.

Q. Do you have any publications th

specifically with the toxicology of car

and chlorxroform, specifically?

A, Yes, I do. ;
Qe What is that? 1Is that on your CV? 1
A. Yes, it is,
Qe What number?
A, I am sorxy. I don't have it before ms.

MR, GENTRY: May I hand it| to him?

MR. GILREATH: Yes,

(Document handed to the witness,)

THE WITNERSS: There is

says, "Role of biotransformatio
potantiation of halocarbon heapa

by 2,5=-hexanedione.®™ The two s

your CV,

do you have
with the

and chloroform?
carcinogenicity

oroform?

at deal

bon tatrachlaridé

Numbper 81 which

n in the

totoxicity

nbstances that
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were used there wera carbon tet
chloroformn. Those weres the hal

Then numbar 84, "Potentiat

rachloride and
pcarbons,

ion of

chlorinated hydrocarbon toxicity by 2,5=

hexanedione in primary cultures
hepatocytes.”

The halocarbons are the ch
hydrocarbons in that case where

and carbon tatrachloride,

Q. Excuse ne, What is hexa =--

A. Hexanedione?

Q. Yeas.

A. Hexanediona is a ketone, which

of adult rat

lorinated

chloroform

is the

substance that we were looking at, that class of

compounds, as to how they potantiate th
carbon tetrachloride and chloroform.
Q. What is a ketone?

A, A ketone is a chemical that has

bonded "0" in it., Ketones can bs used

Q. Are they used in everyday thing
use?
A, I am not aware of their content

products, I believe they are primarily used for indus-

trial purposas,

e effects of

a doublae
as solvents.

s that people

8 in household

Q. Have you done any work in the p

otentiation of
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carbon tetrachloride and chloroform with 1,3~
butanedion?

A Butanedion?

Qe Yas, Beu=t-a=n-e~d=i~g-g «= I3 that the
way you spell it?

A. I don't specifically recall, WL looked at

about ten compounds, and I am sorry, I

that one,

do not recall

Q. Do you know what I am talking about =

Beu=t=aen=@edwie-o~1?

A, Butanediol?

Q. Butanediol,

Ao Have I done any?

Q. Do you know what that 1a?

A. Yns; sir.

Q. What is it?

A, It is a butane that has two douFln bonded

oxygens in it. It's a diakatone.

Qe Diaketone, What is i1t used for?
A. I do not know,
Q. Is it not a fact that the PDA h

this as a flavor soclvent in fooda?
A. I am not aware of that.
Qe Let me show you an article that

in Toxicology and Applied Pharmacology

as approved

was published

and ask you if
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yYyou have ever seen that?
A, Yea, I am familiar with the wo
Q. - Is that a recognized publicatio

of toxicology and pharmacology?

87ss

rk. !

n in ¢the fielad

A. Yes, it 1is.

Q. Jave you aver seen that particular article
before?

A. I am familiar with the work of B, L. Hawitt,
I know him quite well, yvas,

Q. There he did a study, did hae not, of the

potentiation of carbon tatrachloride by the l,3=-butane-

diol == how do you pronounce that, Doct

A, Butanediol,

Qe Is that wvhat he 41id?

A. Yeos, sir.

Q. And 1l,3-butanediol is a substan
used in what, food, faod enmulsifiers?
A It says that butanediol is used

flavor solvent and has an indirect food

packaging films, gaskets and adhecsives,

oxr? Butadiol?

ce that is

as a

additive in

Q. And he found in his study, did he not, that
carbon tetrachloride ig poteantiated by l,3=butanediol?
A. He says that it enhanced the hdpatotoxic

effects, that's correct,

MR. GILREATH:

Wa would like to have
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that fiied as an exhibit, your

TZE CLERK: 499,

THE COURT: All right, sirx.

875¢

HHonor.

MR. GENTRY: Is that 498 or 4997

MR. GILREATH: 499,

{The document above-refarred to was

markad Exhibit 499, for identification.)

Qe (By Mr., Gilreath) This gquaestion says, “"However,

the most significant use of BD, as they call it, is

as a synthetic source

tion of human and animal diets.®

of dietary calori

Then I assume if a person is ingesting carbon

tetrachloride and also ingesting l,3=butanediol,

that that would potentiate carbon tetrachloride

toxicity? 1Is that right, a fair statement?

A Well, that paper concludes that based upon

the administration of some dosage of ca

to the animals. I don't recall exactly what that was,

MR, GILREATH: Your Honor,
that be raceivad in evidence,
THE COURT: All right.

(Exhibit 499 recaived in a

I move that

videncs,.)

Q. (By Mxr, Gilreath) I balisve it says in the

heading up there == just rsad that into

the dosage?

the raeacord about

|
L
¥
1

aes for supplemanti-

rbon tetrachloridi
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Okay. "Pretreatment of rats with 1,3-butanediol
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(1.0, 5.0, or 10,0 percent in drinking Gater) for

saven days enhanced the hepatotoxic, but not the

naphroto
tetrachl
a dosa-r
Q.
A.
Q.
A.

Q.
of that

Ae
Q.
A.
Q.

A.

with Gabriel Plaa, and I believe he is

for a 4drug company. However, he used t

Universi

my mentors at the University of Iowa.

Q.
article?

A.

of the Department of Pharmacology at th

xic affects of a single dose of
oride (0.1 milliliter per kilog
elated manner.”

Enhanced the hepatotoxic, d4did 1
The hepatotoxic,

The hepatotoxic means liver?

Liver danage,

And you gay you know the author
article?

Yeaa, I do.
Which onae?
Willian Bewitt,

Who is he?

carbon

ram, ip) in

t say?

or the authors

William Hewitt was a postdoctoral student

ty of Missouri, and Gabriel Pla

Is Dr. Plaa also one of the aut

Yos, sir, Gabriel Plaa was the

now working
© be at the

a4 was one of

horas of that

chairman

@ University of
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Montreal, and I believa he is now a Vic

Dean of the University.

Q. Is he the president of the prof
assocliation that toxicologists belong ¢
A. Yes, He is the presideat of th

of Toxicology, that is corract,
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a Dean or

aessional
07

@ Bociaty

q ¥R, GILREATH: Would you mark this as

an exhibit, please?
(The document above refarr
marked Exhbit 500, for identifi

Q. (By Mr, Gilreath) Dr, Harbison

d to wvas
ation.)

e I will show

you what has been marked Exhibit 500, which is

entitled "Short Communication =~ Potent

Carbon Tetrachloride-Induced Hepatotoxi

ation of

Butanediocl,” and ask you if you recognize this as
an authoritative work in the field?

Ao Yes, 1 do,

Q. Does that deal with the same subject as the

previous exhibit?

A, Yes, it does.

MR, GILREATH:; Wea would like to have

that introduced into evidencae.
THE COURT: All right.
(Exhibit 500 received in e

Q. (By Mr, Gilreath) If 1,3=-butane

vidence,.)

diol potentiates
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carbon tetrachloride == you were axplai
the difference betwean potentiate and s

or synergism?

Under potentiation your basic t
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ning esarlier

ynergistic

hesis or the

basic premise I belisve that you gave was that a

substancas might not have any capacity ¢
unless iﬁ potentiated, is that the way
A, No. The subatance itself, like
does not have the ability or may not ha
to produce the damage itself, and that

the toxicity of the chlorinated hydrocal

raverse of that, 50 one has an action and the

one doas not.

Q. And did I understand you to say

studies on the synergistic effact botwe?n carbon tetra-

chloride and chloroform?

o do darage
you put it?

butanediol,

rbon, or the

A. Yas, sir,
Q. How many studlies?
A, Let me clarify, I have done studies with

carbon tatrachloride and chloroform not locking at the

two substances together, but looking at

which enhance the toxicity of either onT of those

materials.

Q. Oh, I see. You have not done studies, putting

them togethsr, just the two of then?

ve the ability

it exaggerates

othar

other substances

i
!

that you have d&ne
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A. No, sir, I have nct,

o 28 And the substances which you have done were l

what =~ with carbon tetrachloride? Lat's take carbon

387690

tetrachloride,

A, The ketones, {
Q. Ketones? i
A, Yes, sir, %
Q. Is 1,3=-butanadiol a ketone?

A, I think I have already said that yes it was,

but it is a diol. It is actually a two oxygen, but

it's an alcohol == it's not a ketone.

hydroxyl substitutions on it,

Qe Has Dr, Hewitt done any work in

of chloroform or carbon tetrachloride b

A. I beliave he has, yes,
(Document handed to Mr, Gentry)

Qe While he is looking at those, D

when you did your study of the effect o

Tt has two

the potantiaticrn

¥y ketones?

r. Harbiecn,

f ketone on

carbon tetrachloride, did that cause any potentiation?

A. Yes, it did,

Qe How is that relevant to this ca
study?

A Well, I think it'as relevant in

before, the two classes of compounds that cause potentias

tion are alcohols, like butanediol, and

se, this

that, as I said

like hexansdion,
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which we studied, and to the best of my
these are the only two chemical classes
potentiation of the carbon tetrachlorid
chloroform toxicitys not all compounds
toxiclity of those two compounds.

Qe Have you done any other studies
ketone yourself, as far as potentiation
tetrachloride is concerned?

A. Yas, sir. We have also looked

soma of the shorter chained alcohols.
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knowledge,
that cause
e and

potantiate the

other than

of carbon

I don't recall

specifically which ones. Wa have looked at about,

I would estimates, ten different cheamica
to that, and I can find it here.

This is not an uyp-to=-date curric

We presented it at the Soclaty
meeating last year, which is esseantially
structure activity requirements of alco
katones for the potentiation of chlorof

tetrachloride hepatotoxicity.

I also have a thesis -- a student has complestaed

ls in referesnce

ulum vita.

of Toxicology

a study of the
hols and

orm and carbon

a thesis on those studies as well, which has also

¥
been publishad.,

Q. Othar than alcohol and ketones,

performed any other studies insofar as

have you

the synergistic

effects on carbon tetrachloride and chloroform or the

at some alcchol,
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potantiation?

A.

locked at are the sedative hypnotic,

The only other substances which

8762

wa have

and we have

looked at =-- I believe it was phenobarbiltol,

Qe

A.

Q.

$01, which is entitled == it's an artic

All right., Any other?

No, sir. That would be it.
MR. GILREATH: I will ask |

be marked Exhibit 501 for ident

that this

ification.

(The document rafarred o above was

markaed Exhibit 501,

(By Mr. Gllreath)

for identification.)
Let me show you Exhibit

la from the

Journal of Toxicology and Applied Pharmacologqgy, and

is entitled "Acute Altaration of Chloroform=Induced

Hepato~ and Nephrotoxicity by Mirex and

papear?

A.

Kepone."

I will ask you if that is an authoritative

Yes, it is.

MR, GILREATH: I would offer that as

the next exhibit in evidence, Yopour Honor.

THE COURT:

All right, sir.

(Exhibit 501 received in evidence.)

THE WITNESS:

I£f I could make cne

addition == actually, we did look at Mirex

and Xepone as well, which ares included in the
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Q.
that is
A,
Qe
A
Q.

Ao

Qe

thesia.

{(By Mr, Gilreath) You looked af

in this article, Exhibit 5012

Yas.

What is Mirex?

Hirex is a pesticide,

What i1a ita chaemical content?

It's a chlorinated hydrocarbon.
MR, GILRBEATH: I will ask f{

be marked Exhibit 502 for ident:
(The document above-referr

marked Exhibit 502, for identif

(by Mr, Gilreath) I will show

an article from the Toxicology and Appl

Journal
Induced

n=-gutyl

A.

entitled, "Acute Alteration of
Bepato-and Nephrotoxicity by n-
Ketone, and 2,5~-Hexanedione.”
Is that an authoritative articl

Yeas, it is.

MR, GILREATH: I will ask that Exhibit

502 be introduced in evidence,

THE COURT: All right, sir.

(Exhibit 502 received in e

that this

ification,

d to was

cation,)

ou Exhibit 502,
ed Pharmacology
hloroform=

exane, Mathyl

idencas.)

MR, GILREATH: I will ask that this

be marked Exhibit 503 for identification.

8763

|

t the same thing:

|
|
!
!
1
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Q.

an article from Toxicology and Applied

aentitled

of Chloroforn Hepatotoxicity Produced b

Mirex, .

article?

A.

8764

(The documant above referred to was

marked Exhibit 503, for identification,)

{(By Mr. Gilreath) I will show

Role of Biotransformation in ¢

I will ask you if that is an ay

Yes, it is,

MR, GILREATH: I will ask

be introduced in evidence, Your

THE COURT: All right, sir,

you axhibit 503,
Pharmacology,
he Alterations

Y Kepone and

thoritative

that that

Honor.

{BExhibit 503 received in evidencs,)

MR, GENTRY: Your Honor, I am not

making any objaction to these studies, I

am just curious, in light of the fact

that there is really no cross examination

on any of these studies, as to

of those studies in the recorad,

the status

Are they

for the truth of the matter spoken therein?

Are they for identification as

authoritative

articles? Wa would just like

clarification

from the plaintiff, if the Court please,

THE COURT: All right, sir,
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B765 |

|
MR, GILREATH: Well, Your Henor, the !
purpose of the article is Dr, Harbison |
has indicated he has done his own studies
in potantiation of carbon tetrachloride

by certaln compounds, and it lopks like that

he has done the same studies that these people
have, and ve are introducing thase to show ==
and I think he has already taestified =-- that
carbon tetrachloride is potantiLtod by certain
other chemical compounds, which include kepone
and mirex and butanediol, which| is a fcod

additive. That's the purpose of these articles.
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MR, GENTRY: Your Honor,

with the exception that the but
baeligve is a food additive. I
food additive, which i{is substan
from an active food additivae.
I thought they were saying and
to clarify that.
THE COUR?T: All right, si
BY MR. GILREATH:
Q Now, did I understand you to ’ﬂ
examination, Dr. Harbison, that carbon
and chloroform wers not potentiated by
hydrocarbon?
A By those chlorinated hydrocarbg
ketones they are, The chemical class
potentiate the toxicity of chloroform

tstrachloride are ketones and alcohol*

Q All right. Is butanediol an alcohol?
A Yes, sir, it is.
Q According to this article, Exhibit 499, it's

usaed as a flavor solvent in food, as an indirect food

additive in packaging films, it's used as a food

preservative, and it's used as a food
What do you mean by food emulsifier?

A I'm not sure what that means.

8766

rhat's fine,

Lnediol I don't

t i3 an indirect
tially diffarent
That's what

I just wantaed

-

y on direct
tetrachloride

chlorinated ;

ns which are
es that

|
and carbon !

emulsifiar,

I think alcohols




17

18

19

20

21

22

23

24

25

8767

in general are used to create stable emulsions and by

adding small amounts of alcohols you cEn change the

emulsion gualities of varicus material
Q All right. In this article it

"the in vitro binding" -- what doaes in

says that

vitro mean?

A It means outsida of the organism.

Q == "in vitro binding of carbon
derived radiocactivity to microsomal pr
increased both asro®~~ I can't ~--
A It's aserobically and anaerobica
Q Right. --"but was greater undﬂ
conditions. BD appeared to potentiat
tstrachloride liver injury, at least |
an increase and/or altsration in mixed
activation of carbon tetrachloride to
Did you f£ind that true in your
A Yes, sir, we did. We found ¢
necessary to have a change in the meta
to have ,the potentiation occur for tha
tetrachloride and chloroform.
Q "Thus, BD potentiation may aris
several interrelated pathways."
Is that true?

A Yes, I would agree with that.

tatrachloride~

otein was

lly, I believe,.

r aarobic

@ carbon

n part by produc
function

toxic metabolite
studies?

hat it was

bolic activity

carbon

e through

Q You did not do any tssts to determine the

|
ing

|
s.”
|
f

|
|
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synergistic effect between carbon tatrachloride =--—

yoﬁ already said in chloroform =-- nor
any betwaen,
¢r benzene?
A No,

no reason to suspect that occurred.

did you do

say, toluena and carbon tatrachloride

sir, I 4id not, because there would be

Q NHow, you were a part ~-- when digd you do your

tasgts that you wera talking about?

A The genaral ones of the chlorocfprm and carbon
tetrachloricda?

Q Yas.

A Those studies began when I was at Vanderbilt.

The student thaesis probably developed

ovar probably

the past five years, 30 I would estimate somewhere

around 13977, *'78.

Q That was about the tize or it was about that

same time that you were a part of the
this case, is that right?

A That is correct.

tagsk force in

Q And you were -- that task force had mestings

with AWARE, I bellave?
then or were you working for Velsicol?
A Ho, sir, I was a consultant to

Q And at that time was it Velsico

did you talk to them about them doing

Were you working for ANARE

AWARE.

1's intention -~

a hesalth study?
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A Did I talkx to them pesrsocnally?
Q Or did they talk to you or was
A No, sir, to tha best of my reco

was no such discussion.

Q There was naver any discussion
about about Velsicol going to do a hea
the people at Hardeman -- at Toone?
A ¥o, that discussion did occur,
cccur with me specifically.

Q All right. Who did it occur w
A Well, it was discussed amongst
on several occasions and that's about
recollection that I have of that parti
Q Now, you have been speaking thi
carbon tetrachloride and chloroform or
Gentry has been talking in terms of mo
would be carbon tetrachloride and chlo
intexchangeably. Insofar as toxicit{
the same ball park or in the same --
A They are similar, yes, sir.

Q 8¢ insofar as harmful effects l
they are similar insofar as toxicity?
A Yes, sir, they would be similar

Q He also == or you went through

8769

it —--

llaection there

that you know

lth study on

but it did not

1th?

the task force i
all the

cular matter.

s morning about
at least Mr.

st questions
rofofn used

s are they in

re concerned,

certain principles

of the toxicology in your direat, and

I'da like to go
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over some of those priaciples o0f toxic
that I've kind of gone into.
what's been marked as Exhibit Number 4
Principles of Toxicology. That is my
my own terminology for this. Lookin
the first one is "Chlorinated hydrocar
manmade, and occur rarely, if aever, in

Is that true?

A That's probably not totally true,

some evidence now that those compounda

I'd like to show you

3770

clogy with you

%8, antitled

own tarm --
g at Page 1,
bons are

nature.”

There is

in fact

probably do occur naturally and probably are cresatad

in the troposphere as the result of ir

Q So you would disagree at lsast
with that statement?

A Yes, sir.

radiation.

to that axtent

- Q "Extensive experience and research with these

chemicals hags led to an awareness that adverse hsalth

effects can result from exposure to low concentrations

of these chamicals."

A Yes, sir.

Q That's true?

A Yes, it is.

Q “We have also discovered that

compounds also can cause cancer, birth defects and

possibly mutations after exposure to

ome of thoese

ow
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concentrations.”

A I would agree witnh that.

8771 |
|

Q “In addition, these compounds are hapatotoxic

!
(toxic to the livaer) nephrotoxic (toxic to the kidneysﬂ

and asurotoxic (toxic to the central and paripheral

nervous systam)."

A I would agree with that.

Q On Pags 2: "Calls that hava bran damaged in 2

nonspecific way invariably perform less well than

normal cells, whersas cancer calls not

anly survive

in competition with normal cells, but have a selective

advantage over them."
Is that gensrally true?

A Yes, sir.

Q Number 3: "First, epidemiological methods

are insensitive and may only detsct extremely large

increasss in cancer risk. The lower limit of

detection by these methods has been approximately a T

30 percent incraease in cancer.”

Does that sound okay so far?
A Yeas, sir.
Q "Even & 10 percent incrsesass in
be unaccsptable, although it would be
study of human populations.”

Is that -~

|
cancer would E
}

undetectable in &
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A I would agree witihh that.
Q "Second, c¢linical cancers only

exposed to carcincgens after substanti

typically on the order of 15 to 30 years.
A I would agree with that.
Q Number 4: "For the reasons stated, animal tests

have become our principal source of in
which chemicals pose a cancer risk in
animals most often used as models are
rats and mics. These animals are goo
human cancer risk, although arguments
that they are in fact not as sonlitivT
as humans."

A I would agree with that.

Q We do know that these rodents,
as sensitive to carcinogens as humans?
A No. I think it says that an a
made. I don't think we can make gane
We have to refer to specific compounds
Q Okay. NBumber S: “Animal tes

used for two purposes, The first is

8772

appear in humans

al lag psriods;

formation about
humans. The
rodents, usually
d predictors of
can be nade

to carcinogsns

then, ars not

rgument can be
ral statanents,
¢t models ara

to identify

chemicals which are capable of causing cancer,

regardless of the dosae. Properly da
studies use as their highest dose the

tolerated 3dose, defined as a dose whi

igned animal
maximally

h causas no
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observable lethal or sublethal tissue

results in no more than 10 percent wei
exXposed versus unexposed groups, Hig
used in order to produce cancers at a
enough to be detected with animal popu
practicable size. If the substance i
carcinogen, and most are not, it will
risk at any dosas. The only serious g
in such modeling is whaether a chemical
carcinogen at a high dose but not at a
i.a., wvhethar a 'safe’' threshold exist

of independent biologic evidence sugge

8773

damage and

ght loss in the
h dosesn are
rate high
lations of

Pnﬂtl

can be a

low dose,

sts that there

is no such safe thresshold. The presumed mechanism

of cellular transformation discussed a
the sama view and measurement of tumor
at low dose levels is statistically in
practical determination. Seacond, the
astimating the extent of the increassd
at low doses, given high dose data.

are made on the basis of mathematical

of the high doses which have been shown to cause cancer

None of the several compating models g

bove supports
risk
accessible to
se tests aid in
risk of cancer
These estinmates

extrapolations

£ low dose

extrapolation in use assume a ‘safe’' threshold.

Disagreements on the proper model to use do not

involve whether the chemical can cauaT cancer at

|

|
|

|
|
\

not increase tumor

uestion presented

8. A great daaL
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low doses; such disagreemants rather pTrtain to

how =much cancer it can cause."
Do you agree with that?

A Yes, sir, I do.

Q Humber 7: “Animal tests are used to identify

chemicals which are capable of causing
The animal tests are used in estimatin
of the increased risk of birth defects

better than 90 percent correlation bet;

8774

birth defects.
g the extant
. There is a

Wwaan

substances which give positive and neqrtiva reaponses in

these animal tssts. Evidence based u
techniques described above ﬁas shown t
compounds, and the organic compounds i
chlorinated hydrocarbons . . . are tox
casas ara carcinogens, teratogens and
Do you agree with that?
A Yes, sir, I would.
Q Number 8: *Chloroform is an J

carcinogen causing cancers in several

in rats, and probably in dogs. ThesJ animal models

have shown that the affectad organs in

liver, kidney and thyroid. Several epidemiological

studies on human peopulations aexposed to chloroform in

public drinking water have shown corrjlations batwveen

chloroform and population cancer rata

pon tha
i
hat the inorganic
ncluding

ic and in many

mutagans." r

stablished animal

strains of mice,

clude the

- On the basis
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of available animal and human data, exposure to

chloroform in drinking water increases
of cancer, birth defects and abortions

Do you agree with that?

A No, sir, I do not.
Q You do not?
Number 9: "Chlorinated hydro

known to cause -~ are known to damage
heart and nexvous systams. Chlorinat
are suspectad of causing cancer and bi
the basis of animal -~ of available an
data, exposurse of chlorinated hydrocar
drinking water incrsases the risk of ¢
birth dafscts and organ toxicitiesa."
Do you agres with that?

A I don't agree with it in terms
It would have to dspend on which compo
talking about.
Q It would have to depend on what
A It would be compounds specific,

ones we were referring to that might p

changes.
Q Say chloroform?
A It would depend on the lesvel to

individual was exposed or the lavel of

8775

the riak

carbons ars 1

tha liver, kidna},
ed hydrocarbons |

rth defects, oﬁ

imal and human

bons in

ancer,

of its generalitj.

unds we &are

?
that is which

roduce those

which thse

the water
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contanination.
Q And you disagrese with that as a
about chloroform?
A Well, I disagree with it in the
it does not relate to the lavel of axp
unless I know what the level of exposu
agree with the statement.
Q Well, lat'as take thae level of e
Exhibit Number 375, which is the avera
average annual coancentrations ia ppb o
and Johnson wells and the Mosier well,

those levels of exposurs, would you ag

genaral atatameﬁt

!
sense that 1
ogure, and }
re is I can't i
}
Xposura on |
ge concentrations
n the Sterling
A-suning.

reae with that

statenent?

A No, sir, I would not.

Q We are talking about chloroform lavels in the i
drinking water in 1978 of 950 and .970 pph? :
A That is correct. %
Q Now, going back to number 8, lat's take

number 8 first. What is there about
you disagree with?

A Well, I think that there has be

conceptually regarding the toxicity pr

chloroform and I would not agrese, but

going to depend on the level at which

is in the water as to whether or not thesre might be

nunmber 8 that

«n a change
oducad by
again it's

thes chloroform
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some possibility of producing any of ¢

Q Haven't you in the past testifi
statement on Page §?

A Yas, sir, I have,.

Q And where was that?

A I believe that tastimony was in
I can't remembar exactly. I believe

City, daw Jarsay.

Q Ancd in making that statement have you changed

your mind since then?
A Well, I agree that chloroform §
animal carcinogan. I agree with the

it causes changes in mice and rats.

a
!
E
8777 |
{
hose effacts. i

1

]

kd to that

New Jersay.

it was Atlantic

s an a!tablished'

statament that

Q It causas cancer to saevaral atrains of mics

and rats, is that right?

A That's correact. I do not agr+e with the

statsment about chleroform and its correlation with ;

cancer ratas in humans.
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Q. When you made this statement in New Jersey,
what was the level of chloroform in the drinking
water that ypu ware looking at there?

A, I can't recall,

Q. Do you recall whether it was lower or higher

than the concentrations in the exhibit thera on the

board?
A, I am sorry. I can't racall.
MR. GILREATH: Would you erk this
as an axhibit for identification?
(The document above refarred to was
marked Exhibit 504 for identification.)
MR, GENTRY: May I sees it?
{Document handed to Mr. Gentry.)
Qe (By Mr. Gilreath) Do you recognize that
exhibit?
A. Yes, I do.
Qs That is an affidavit which you filed in theg

case in New Jersey, is that correct?

A. That is correct,

Q. And on page 1l under "Chloroform ==

A. Yas, sirx.

Q. Starting down about the third of the way

down on the righthand side of the page where it says,

“Chloroform is an established animal chcinogen"
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T 1 A, Yes, sir. I see that,
2 Qe Would you read that to the end of tha

paragraph for me?

4 A Okay.

> (Reading) "Chloroform is an established

6 animal carcinogan causing cancers in several strains
7 of mice, in rats, and probably in dogs. These

animal modaels have shown that the affected organs

9 include the liver, kidney and thyroid. Savaral

10 spidemiological studiss on human populations aexposed

1 to chloroform in public drinking water have shown

'(, 12 corrslations between chloroform and population cancar
13 rates. Oan the basis of animal and human data, exposu:c.
14 to chloyoform in drinking water increases the risk
15 of cancer, birthdefacts and abortions.”
16 Q. Now, that's the same statsment that is on
17 page 8 of the previous exhibit, iz that correct?

18 A That's right.
19 Qe HNow, you were looking & chloroform == in this
20 case you wvere testifying for the EPA, is that right?

21 A. For the United States Department of Justice.

22 Qe And in this case it involved a landfill in

23 New Jersey?

24 A, That is correct.

25 Q. And in that landfill they had polluted tha
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A. Well, actually it was polluting the drirdng

water of Atlantic City, New Jersey.
Q. And in this case you were using

government, you as the witness, were us

quality criteria by the EPA as your sta
A. That is correct,

Q. And by the water gquality critar
what?

A. The watar gquality criteria are

the U, S. EPA has ganerated which ident
xisks that might he associated with exp

thosa for some period of time.

s YOU and the
ing the water

ndaxd?

ia we mean

levals which
1fy health

osure to

Q. All right, Now, over on page 14 of your
affidavit ia shown "EPA Well No. lA." |Doyou see
that?

A. Yes, sir,

Qe And in that well is shown under *Chloroform"
68 ppb?

A, That is correct.,

Qe And your statement was, "This level is

approximately the 350 times greater tth Waterx

Quality Control standards.” 1Is

A, That 1is correct,

that true?

Qe And how many times greater would the %60~
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950 ~= 950, rather, 1978 in the Johnson and Starling

well be -« how many times greater than

Quality Control Standard would that be?

the Water

A, The Water Quality criteria -- it would probably

be saeveral hundred,

Qe Well, 68 is 350 times?

A. Yes, sir,

Q. ppb?

A Yes, siz,

Q. And that's several times that,
ie?

A. Wall, that's 970 parts per bill

a larger coacentration.

Qe Well, the concentration in your
on your affidavit was 68 parts pesr bill
A, That's right,

Qe And you testified in this case
unsafe?

Aa Wall, I testified that the gene

of the wvater for regulatory purposes wa
for continued consumption by the popula

who would have been exposed, which is n

aven, isn't

ion; so it's

well number lA

ion.

that that was

ral componition-
s not safe
tion of peopls

ot only these

people, but the Atlantic City water intake, and it

includes a variety of other materials,

Q. And on page 9 -- what is the ex

hibit number,
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the Principles of Toxicoloqy =~ what i3

numbear on that?

A, That's Bxhibit 493,

Qe 4982

A, Yeas,

Qe On page 9 of Exhilbit 498 is the

8782

your gxhibit

statament

that comes from page 12 of your affidavit, doas it

not?
A, Yas, sir.,
Qe Now, on page l4 of your affidavﬁt you show .

tstrachloxoaethylanse at 9 ppb.

A, Yeasn, sir.

Q. In Well No. 1, which exceads thr Water Quality

Control == water quality criteria?
A, That's corract.

Q. And then on page 15 you show in

chloroform at 123 ppb == that this lole exceeds the

water quality criteria by 647 times,

Well No, 2

A, That's correct.

Q. What is the number of the exhibit for the
atfidavie?

A, That's 504,

MR, GILREATH: Your Honor,

we would

like to have Exhibit 504 introguced in

avidence,
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THE COURT: All right, sir
{Exhibit 504 received in e

Q. (By Mr. Gilreath) Would you re

racord from page 1l under "Chloroform"”

it ends with the word "System,”

A, I am sorry. I don't find "Syst
Qe Okay. We read the other. Laeat

A, I ses, Do you want me to read

paragraph?

Qe Yesa,

A. *Trichloromethane or chlorofornm

solvent and cheamical internediate used
of other chemicals. Chloroform is comp
when ingested in drinking water and is
throughout the body. The highest conce
found in the peripheral nerves, Rats e
chloroform have shown retarded developm
reduced birth weighta and in one study,
rate of malformation was found., Chlorof
the heart, increasing the possibility o
arrythmia (sudden death,)
this condition might occur are not know
doses it is toxic to the liver, kidney

nervous system,"”

Is that where you want me to st

The lowest doses at which

8783

vidence,) |

d into the

own to where !

m," here.
me show you,

the rest of the

is an industrial

in the productio?

letaly absorbed |
then diatributadi
ntrations are
xposed to |
ent and

an increased

orm sensitizes

£ fatal cardiac

and central

op?
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A. Yes, We already read the rest

I believe, did we not?

A. I think that's correct.

Qe S0 chloroform does attack the ¢
systam?

A. Chloroform has the pharmacologi

of being able to alter the function of

systeam, Howaver, it does that only at
concentrations,
Q. Well, you just stated here that

dosage at which this condition might og
known., Is that true?

A, I beliave that I was referring
heart in the sensitization of the heart

the production of carxdiac arrythmias,

Q. Well, you didn't say anywheras in this statament
that this only occurs in high dosage, d

A. No, sir, 1 did not,

Qe Would you read into the record

38, on page 19,

8784

of that 4in,

entral nervous
cal properties
the nervous

high

the lowest

cur ars not

thare to the

tisasue and

id you?

Paragraph No,

A. Part of it is blurred out, Number 387
Q. Yes.,
A. {Reading) "I am concerned as a scientist

about the many contaminants and their q

which have beean identified in the water

uantity

surrounding
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~= and then it is blanked out == in nmy

as a toxicologist, individuals using pr

3785

judgment

ivate waells

in the area of tha landfill sites should not be axposed

to these chemical contaminants in watar
drinking or other purposes, such as bat
evident from my previous obsarvations,
most of thesa contaminants in public dr

supplies in any significant guantities

used for
hing. As is
the pressncs of
inking water

would present

an extresmely serious public health problem.®

Q. Now, the short term affects of ¢

he chlorinated

hydrocarbons are irritation of the eya
of the throat, skin eruptions, centra
systen effects, depressioan =-- is that

As Well, at certain levels of exp
chlorinated hydrocarbdbon those things ¢
is corract,

Qe Well, if those things occur in

g irxitation
nervous

e?
sure to

n ocecur, that

the presencs

of chlorinatsd hydrocarbons, then it would be

natural to assume that thes levels of exposure wers ==

that the levels were esanough to cause it, would it not,

assuning you had those conditions?
A No, sir., Those conditions can
other things as well,

Qe What are the long term effects

hydrocarbons?

be caused by

of chlorinated

i
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A Well, the long term effacts, ag

on the dose, might be organ injury, dan

8786

ain, depending

age to the

liver.

Qe Injury to the respiratory system?

Ao That is a possibility.

Q. Injury to the blood forming sygtem?

A, Yes, sir.

Q. Injury to ths narvous systam?

A. Yes, sir,.

Qe Now, that can occur as a result of low level

exposure, can't it?
A. In genaral, those effacts will
with high exposure, and generally with
hydrocarbons that are much larger in mo
than chloroform and carbon tetrachlorid
Those things generally occur wi
chain chlorinated hydrocardons,
Qe Didn't you testify in the Price
that these conditions can occur as a re
ternm low level exposure?
A. I don't recall that testimony.
MR. GILREATH: I will ask

be marked for identification.

bc‘sgcn only
chlorinated
lecular welight
e,

th the higher

Pit case

sult of long

I may have,

that this

‘(The document above-=refarred to was

marked Exhibit 505, for identif

1cation.)
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Q. (by Mr. Gilreath) 1Is that a copy of your

testimony in that case, Exhibit 585?

A, Yes, it is,

Q. Would you look at page 237
A, Yes,

Q. Look at line 13 —-=

"Q. Could you advise the court| what such

short term effacts generally are ir tarms of these

toxic chemicalsa?"”
- And then read your answer.
A, {Reading) "A. The short tarm

be various irritations such as irritati
the throat, causing coughing, perhaps s

things like chloracna or pimples as a r

irritation problems as a rasult of expo
lasts for a short term occur very soon

Qe And the next guestion ==

affects would
on of the eyes,

kin eruptions,

to various chlorinated hydrocarbons, Grneral nuisance

sure which

"Q. Are central nervous system effects

also short term or acute sffects?”
And then your answer.

A, (Reading) "A. Cantral nervous

such as depression, unconsciousness or

the central nervous system in one way o

impair motor activity would be a short

system effects
affecting
r another to

torm effect.”

after axposure,”

esult of exposure

¢
|
|
i
i
1
|
1
'
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Q. And the nextquestion --

*Q, Now, in addition to the short term effects

——. .

Dr., Harbison, can you advise us what long term affacts
or chronic effects may occur?"”

Would you resad your answer?
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ic affects

are generally thought of as being either sapecific

organ injuriea, such as injury to the
system or injury to the blood forming

or injury to tha nervous system which

system

respiratory

QCcours as a

result of long term, low lavel exposure to various

substances., Examples of that might b
encephalopathy, &an alteration of narvo
function as a result of long term, low
exposure to lead. The other chronic
of concern and that are generally thou
dafects or the production of birth def

known as a tsratogen or teratogenicity

production of mutations in genetic material of

e laad

lavel

Tha

us systamn

ects, which is

germinal cells which will affect future generations

and the production of cancer which would be an effect

on genetic material of somatic cells or all other,

tha egg or the spermatozoa.”

MR. GILREATH: Your Honor,

to move that Exhibit 502 -~
THE CLERK: 505.
MR. GILREATH: -= 505 be
THE COURT: All right.
document you had reference to?

MR. GILREATH: Yas.

This

is

we'd like

admitted.

the last

affacts that ares

ght of are birth
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THE COURT: All right, si
MR. GILREATH: Exhibit 50
in the United States District C

District of New Jersey.

(Whersupon, the above-mentioned

docunment was marked Exhibi
to the teastimony of the wi
will be found among the ex
BY MR, GILREATH;:
Q Now, insofar as thas water guall
EPA i3 concerned for suspactsd carcing
chloroform is one and carbon tetrachlc
thelxr criteria, is that right?

A That is correct.

Q Insofar as risk svaluation or r

8790

» gy

5 is testimony

ourt for the

t Number 505

tness and same 5

hibits hereto.)
ty guide of the

gens, which is --

ride under

isk dctcrninatio+

is concerned, no level is safe, that'& what they say,

isn't that right?

A Well, the EPA says that thers is no scientific

basis for any model for making judgments about

safety and, therefore, since there is

basis for that as an interim action they will assume

that there is no safe lavel.

Q And that's what you so testified in this
Price's pit case, that was your testimony?

A You mean did I testify that thL water quality

no sclantific
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criteria were ~-=- I'm not sure I unders;

question.

Q Did you not testify that method

exist to establish a threshold for a carcinogen

and that there is no scientific basis
the safe level, therefore thers is no
for a carcinogen in drinking water?

A Well, sir, I only testifiad in i
compounds that were found in those well
include the longer chain chlorinated hj

lika vinylchloride, which included the

8791

tand your

do not now

or estimating

afae lavel

reference to the
18, which |
ydrocarbons

chlorinated

benzenes, tha naphthalenes. For thoss substances ;

that is a different consideration. <

tetrachloride and chloroform that 1is n¢

br carbon

|
bt a consideratiorn.

Q Is not chloroform and carbon tatrachloride

a4 suspected carcinogen?

A Yes, sir, it {is.

Q Then doesn't that guality control guide apply

to those suspectad carcinogens? 1Isn't

that what it

says?
A The water quality criteria, yes, sir, it does.
Q So if you applied that rule, than, then there

would be no safe levels for carbon tetrachloride

and chloroform under that rule?

A Under the rule of the water guality criteria,
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that's correct.

Q And that's the rulas that you ware advocating

when you wera testifying for EPA in that case?

A Wall, 1 was advocating that rule based upon

4 regulatory procass to prevent the ut
wataer by thae city of Atlantic City tha

these naterials.

ilization of

r contained

Q Well, you wouldn't apply a different rule to
this Hardeman County situation, would you? |
A Yes, sir. I think there's a very diffarent
rule. 'What we are talking about is causation and

that differs significantly from regula
MR. GILREATH: I think I
Your lHonor,
BY MR. GILREATH:
Q Dr., Harbison, are you familiar
involving a human being who was cleani
carbon tetrachloride, he had a couple
caused a peripheral neuritis and tﬁere
on this person? Do you recall that s
A No, sir, I do not.
MR. GILREBATH: That's all
THE COURT: All right, si
MR, GENTRY: Your Honor,

fifteen or twenty minutes on re

tozry standards,

'm about through,,

ith a study

g his gun with

f drinks and

was a study done

udy?

wa have.
»

I will be about

irect.
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THE COURT: 'All right.
coma back at 1l:45? wWill that
MR. GILREATH: Can we fi

We have got a witness that need

on after lunch.

MR. GENTRY:

to make a lot of diffarence 1f

to break for lunch immediately
MR, GILREATH: All right
TEE COURT:  All right.
{Re
THE COURT: All right, Mr
HR. GENTRY: I'm waiting
THE COURT: Oh, okay.
MR. GENTRY: May we proce
THE COURT: Yes, sir.
REDIRECT EXAMINATION
BY MR. GENTRY:
Q Dr. Harbison, I'd like to takae

which is entitled Principles of Toxicg

on top of tha exhibit,

Carbon tstrachloride and chloro

and occur rarely,

Is that true or

if aver,

I don’'t see

and paraphrass

in nature.

false?

8793

Do you want to

be all right?
nish that now?

3 to get

how that is going
[
we are going

aftarwards.,

cass.)
« Gantry.

for Mr. Gllreath.

]
3

ed, Your Hoanor?

Exhibit 498,
logy written

the first one

form are mannade




!\“r“. .

13

14

15

16

17

18

19

20

21

22

23

24

25

879
A Wall, it's partially true and partially not
true.
Q Still talking in terms of carbon tetrachloride

and chloroform as opposed to chlorinated hydrocarbons

Extensive experisnce and researich with thesea

chemicals has led to an awarensss that

adverse health

sffeacts can result from exposures -- sxposure to

low concentrations of thass chemicals,
tetrachloride and chloroform,
What would you say to that?

A I would say that's not trua.

carbon

Q “We have also discoversad that some of thase

compounds” -~ and let's just say that we have also

discovered that carbon tetrachloride and chloroform

also can cause cancer, birth defects and possibly

mutations aftsr sxposure to low concantratioas.

A That is not true.

Q In addition, carbon tetrachloride and c¢hlorofo

are hepatotoxic, nephrotoxic, and neurotoxic.

A That {s partially true.

Q How many chlorinated hydrocarbons are there,
sir?

A There are hundreds, thousands.

Q What's the difference betwean carbon tetrachlori

and chloroform and chlordanae?

—

|
i
|
|
|

de
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A Tha nuiber of carbons in the mo
amount of chlorine on the molecule, th
of ths molecule, ita physical properti

physical and chemical properties.

8795

lacula, tha

e basic structure

es3, both its

Q The molecular weight?
h Molecular weight is congiderably different,
Q Is the difference in molecular weight a

critical difference?

A Yas.

Q Carbon tetrachloride and chloroform, are they
high molecular waight or iow molecular weight
chlorinated hydrocarbons?

A They are low molaecular weight.

Q Pr. Harbison, tell me about this United

States versus Charles Price, at al.
ocour?

A Well, I beliesve it was late 157

en did this g

or sometinme

in 1980. I can't recall the exact date.

Q And you were a witness for whon
A I was a witness for the Unitasd

of Justice.

tataes Department

Q They were bringing an action uander what?
A Under the Clean Water Act.
Q And they were basing their action against these

people on what?
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A Well, on the changing of the gquality of the

water that had been there and based upon the use of

that watser for public drinking.
Q Were they relying upon the wate
as se&t up by the EPA?
A Yes, they weras.
Q Do you discuss in your affidavi

gquality criteria means?

A Yes, I do.
Q Where do you do that, sir?
35?
A I haven't found it yet.
Q On Page 12,
A Right, 4it's 35,
Q Read that to the Court, pleass.
A "PFollowing the passage of lagis

Congress, the United States Environmen
Agency promulgated standards designed
the American public is not exposed to
of toxicant drinking water. These s
expressed in terms of risk analysis.

suggests that no exposure to carcinog
drinking water, it has expressed its ]

of estimated risks from thess contamin

sestimates are based upon the scientifi

lation in the
tal Protection
to snsure that
dangarous levels
tandards are
While 0;8. BPA

ns occur in

ants. Thess

c information to

|
|
|
|
|

r quality criteria

!

t what the water .

tandards in terxs
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!
which 1 have previously refarred. The Water Quality i
Criteria ars expressed in terms of one|additional canc%r
per onae million population as a function of a i
lifetime axposure to the particular carcinogen, The \
most recent publication of the standards appear in g
the Paderal Register on November 28, 1980 and is f
attached as Exhibit B to this affidavit. The |
Watar Quality Criteria are a useful guide to risk l
assessnent from chemical axposure and will de rsferred‘
to by ma in my analysis of data in this case."

Q Now, there is an exhibit that is the Water
Quality Criteria, is there not?

A That's correct.
]

Q Can you turn to Page 79323 of e Watar Quality:

Criteria and read the first paragraph| or the first

couples of sentences designated "Risk Extrapolation”.

polation.” |

A Okay, 1t'a entitled "Riak Extr
!

"Becausa methods do not now exist to establish
the presence of a4 threshold for carcinogenic effects,
EPA’'s policy is that there is no sciantific basis
for estinating 'safe' levels for carcinogens.”

Do you want me to proceed?
Q Yes, please,

A “The criteria for carcinogens, therefore,

stats that the recommended concentration for maximum
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protection of Auman health is zsro."

Q All right. Now, drop down to

in the next paragraph, and there's a p

commences "The astimation of health".

that?

A Yes, 1 do.

Q Read that.

A "The estimation of health risks

human sxposure to environuental pollut
predicting the effect of low dosea for

a lifetime in duration.*

Q Ars those scientific statements
statsments?

A Those are policy statements,

Q Are those stataments directed ¢t
carcinogens?

A Yes, sir, they are.

Q And what did you tell me a geno
was?

A A genotoxic carcinogen is one ¢

interact with the genetic material of
cause a2 change in that cell to initiat

Q Would that be -~ withdraw that

Do you have the transcript of the hearing in

front of you, =sir?

|
!
3758 |
\

Health Guideline

hrase which

Do you see

associated with.
Lnts reguires

up to

or policy

o genotoxic

toxic carcinogen

hat is able to
the cell and
& cancer.

question.
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A Yas, I do.

Q Can you turn to Page 28 for me,
A Yes.

Q Do you sse lina 8 thars? And [

the question, if I may, and I will let

the questions. Will you do that with
A Yes,
Q *Now, wa've described the tools

toxicologists use in identifying probla

l
8799 |
|
i
|

pleasa?

11l start with
you answaer

me?

which

ms caused by

chemicals,. We've also talked about tha results

from a toxicological atandpoint in term
short term and long term eaffects. By
terms of long tsrm effects, Dr. Harbispo
us a time frame? We talked about chrp
term, but what is generally meant from
standpoint in terms of years?”
What's your response?
A I'm sorry, give me tha page agai
Q Do you have the transcript? N

affidavit, the transcript.

A Yes, I have the transcript.

Q It would be 26, as near as I can sea,
A I'm sorry, I thought you said 28.

Q It looks like 28 and I believe it's 26.
A ,Okfx‘ Lipq 187

R ST

8 of their.
the way, in
n, can you give:
ric or long

a tuxicologicall

e

ot your
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Q Yas.

A Okay. "Por carcinogenicity orl the production

of cancer, it i1s generally thought of
to thirty years. That is the tinme
until the disease actually occurs.
it's thought to be at least ons gener
would be approximately twanty-two yea
teratogenicity it could be anywheras £
to probably more like eight to nina m

Q Now, baefora I read tha next qu

8800 !

to be fiftean

TOom exposure
or mutagenicity |
tion, which

s, And for
or a faw wesks
nths."

stion, I'd like

to ask you, are we refsrring to genotoxics there?

A Yas.
Q The next question 1is:

"In any event, Doctor, we have

discussed the

tools that toxicologists use, the effects that are

generally obsesrvad through the use of
I wonder if you could advise the Cour
dealing with the human bejing or the h

what the entry points are that these

thosa tools.
t when one is
uman system

chemicals nay

attack or actually get into the body to cause the

typs of effacts which we have just da%cribod?'

A *Chemicals can get into the human system by

one of thrae ways. They can be"-- I

t says observed,

but I'm sure that should be absorbed =-- "across the

surface of the skin, which i3 known a

8 percutaneous
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absorption. Thay can bea" --= again it

but I think it should be absorbed -~ *

gastrointesstinal tract view contaminan

8801

from tha

drink, and they can also be absorbed through the

respiratory tract if they are airborne either as

A mist or vapor or somehow suspanded in the air.”

Q Now if you would turn over to Page 28, we

are talxing about mechanisms for the production of

cancar and the attorney guestions you:

"I wonder if you could advise t

those mechanisms are?"”
A "Well, there are at lsast two.
genetic mechanisn, the genetic mechani

direct interaction of the chemical wit

- cells of the body. The other mechani

sm being the

sm is an

epigenetic mechanism and tumors or transformation

of cells into cancerous cells occurs a

toxic recurrent tissue injury from ex

a result of

sure to an

irritant or some chemical to produce various tissue

damage.”

Q The chemical that produces the

ganatic

mechanism, is that a genotoxic chsmical?

A Yes, it is.
Q And what kind of chemical would

apigenetic mechanism?

produce the

says obsaerved,

3 in food or

ha Court what

And ona is a

h DMA of various

1
v
|
|
|

i
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A That would be substances like carbon tetrachloride

and chloroform.

Q Is that testimony consistant or

with the testimony you have given here

A That testimony is conaistent.

Q Would you turn to Page 31, plea
A Yas.

Q At the top of the page, 1 belie

Walsh says:

*Dr. Harbison, you weras talking
routes in which chemicals can cause ca
beings. I wonder if with refarence

could describe thosse various pathways?

I'm assuming 408 was an exhibit.

A Yas, sir.
Q What ia your answer there?
A *"What we are talking about, two

mechanisms wheraby chemicals can intro

8802

incensiatant

today?

se, sir.

va it's Mr,

about the

ncer in human

to 408 you

specific

duce cancer

as a result of interaction with the cells. The two

pathways are one, a genotoxic pathway
time mechanism whereby the chemical in
diractly with DNA. There is an inter
which occurs with DNA to alter the gen

So now the cell is transformed into a

which is now uncoatrolled and in growt

or genetic
teracts with ~-
action which --
etic mixture.
new cell line

h. The other

|
|
E
|
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mechanism,

from trichlorcethylene or other chlori
solvents which produce various organ i
injury to the liver. chronic re
over a pariod of many years into the r

chance alone, thers will be spontaneoug mutations
which will occur which will
into a new cell line which now becocase
in their growth. So both of these re
transformation of cells to a new csll

says lining, but I think it should be

a cell, 2 single cell,

8803 |

being enzymatic or a tissue| injury pathway

as a4 result of chronic recurrent tissuL, might occur i

nated hydrocarbon
njury such ax
current injury

mpair process by

|
|
|
@
|

again tranrform calls

uncontrolled !
sult in
line." It's

lina. *"Tha

hazard with the genotoxic ofganic pathway is only

to transform the DNA."
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Qe Is that statement consistent or

incongistant

with testiaony you have given heres today?

A. That statement is consistent wi

I have given hare today.

Qe Turn if you will to page 58, at

the page, and Mr, Walsh gueries you as
"Q. With respact to chloroform

the Court as to itas toxic propartiesg?*

Would you give me your answer ¢t

f
|
|
|
th the tastinony\
|
tha bottomaf |

|
follows: j
|

¢ Can you advises:

o that, please?

A. {(Reading) ®"A. Chloroform is an =~ it says

UP == I don't know what that means == ¢
an vp as opposad to the ethane, It is

atom, and chloroform has been around £g

hloroform is
a single carbon

r a long period

of time. Chlorxoform 1is a very potenti
It has very potent properties toc depre
nervous system, It wag actually used f

period of time as an anesthatic agent.

and the rsason i1t was discarded as an

compound 1s because it sansitizes the

to the compounds that are known as cathepolmines,
c=a=t~h=g=p~0=l-p~i~n~g=3 and the cadmium, c-asdem=i~y-nm,

are the materlals that cause the heart to beat faster,

and chloroform sensitizes the heart an

and causes an arrythmiaz. It results {n very sudden

dsath as a result of the exposure to the vapors of

l anesthetic,
s the central
or an extensive
Most recently, |
nesthetic

eart tissue

those compounds
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chloroform,

as an anesthatic,.,”

8805

is one of the reasons for abandoning it

Qe (Reading) "Q., Because it will fibrilate the
hearxt?
A, (Reading) "A., Cause fibrilation and cause

immediate death, It i3 also toxic to various organs.

It producas

Q. (Intarposing) I expect that ia hepatotoxic,

A. (Continuing to read) "== hepatotoxig®w=

I think that sentence should bhe "It pro

It produces

in destruction of livar cells; resulting in extensive

hepatotoxic injury to the liver resulting

liver damage, It also damages the kidJey: and it is

duces hepatotoxicity,

a recognized carcinogenic as well as being a torntogen.ﬁ

Q. I will ask you this, sir, with

statament:

Would it take a large or small dose of

chloroform to create extsnsive liver damage?

A. It would taks a very large dose.,
Q. On the order of how many parts

million, sir?

A, It would take hundreds of thousands of parts

per million,

Q. Would it take & large or small dosa to damage

the kidneys?

A It would be the same, It would take a very

regard to that

per billion or
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large dose,
Qe I will ask you to turn to pags
transcript if you will, please, Mr, Wa
the following question, bottom of tﬁe p

"Q. Dealing with the actual wa
criterion as they affact human beings,
quality critaerion itself indicate the w
to drink?*

Now, your answaer,
A. (Raading) ®“A. No; the contrar
substances which are known carc¢inogens
ca:cinogcni there is a statement that n
safe, But assuning a certain level of
the increased risk for cancer would be
leval, assuming consumption of the wate
lavel of contamination.”
Qe (Reading) "Q. You actually 4
concept of the water quality criterion
35 of your affidavit, 175 in evidence,
Dr. Harbison?"

A, (Reading) "A., That's correct,

8806

60 of the

lsh askad you
ages

ter guality
does the water

nter issafe

Y. For those
or suspect
o level is
contamination
at a certain

r at that

al with the
at paragraph

do you not,

Qe (Reading) "Q. I wonder if you could advisae

the Court and counsel what the risk factor is based

upon and how U. S, EPA has coma up with the so=called

water quality criterion?*
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A (Reading) "A. The risk factor

an extrapolation of animal data from a

a low dose. Through that extrapolation

is based upon

high dose to

process the

risk factor is determined that based upon a certain

level of exposurae there will be a likel
one Or more cancers occurring for certa
of population or for a certain number o
would be exposed to that particular con
the drinking water.,”
Q. Now, I am asking you this quest
of the record to which we are referring
way, that record, for.oﬁr transcript, 1
Is that a lifetime exposura?
A, That is a lifetime exposure.
Qe Doctor, I have just one nmore ar
you about, If you will turn to page 78
examination. Mr. Gladden asked you thi
*"Q. You have testifiaed at leng
types of chemicals and their results on
cells, that

In fact, some cause cancerx

et cetera. Do wa get into a problem of

dosage causes or has the kind of effect

have testified to on the cells?"®
And your answver?
A, (Roadihg) *Yes."

fhood of
in numbers
£ people who

taminant in

ion exclusive
s and by the

8 Exhibit 505,

Ba to query
of the cross
s question:
th about the
the human
mutations,

how much

3 that you
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Q. (Reading) ®Q. What kind of dosagaes are we

talking about?”

A. {Reading) "A., For which effect?"

Qe (Reading) "Q. Well, let's tak

For the cancarous things.”

A, (Reading) ®"A. PFor the cancer affact depending

on whethar it i3 a genetic pathway or a

or epigenatic pathway, probably as we ha
pointad cut, maybe only one moleculs.

sSeem very probable, but certainly that

the first one,

genetic action
e already
hat doesn't

8 a workable

hypothesis, For the rscurrent tissue iajury we would

have to have enough exposure to provide
sore sort of organ injury. So, for exa
ethane or some of the samaller molacular
chlorinated hydrocarbons, it would hae a
dose,."

Qe (Reading) "Q. Does the dosage
whether the results on the cells are acuy
in nature?”

A, (Reading) ®"A, It can, yes,"

Qe (Reading) "Q. I notics that th

r to produce

ple, trichloro=

weight

much larger

also affect

ita or chronie

e watar policy

criteria talked about a lifatime situation., What does

that mean?®

A, (Reading) ®"A. It means ingestion of that

material for the lifetime of the individual,.®
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route as opposed to the other routa, the

830

Q. (Reading) "Q. Well, I am a layman., I have

2 little trouble undsrstanding that. Are we saying

that 1f a perscon throughout his 1i£etimh -= wa take

the normal life ~- what, sixty years, seventy years,

something like that?®
A, (Raading) ®"A. Yas."”

Qe {Reading) "Q. 1Is that what is

dona to

create this standard, ingest the chemical involved

for a lifatire, then he is axposed tc the risk of one

in a million or whataver the test comes ocut to be?"

A, (Reading)} ®"A. That is correct

Q. Dr, Harbison, ware there certain wells that

were involved in this lawsuit?

A, Yeas.

Qe Before we get to that, there w+

8 sone rafarence

to your putting into evidence in that transcript a

flow chart or something that described

injury route.

A, Yes,

Q. Do you remember what that lookg
A, Yes, I do.

Q. Do you have one of those with y
A. Yes, sir, I do.

Q. And what 1s it contalned?

the genotoxicity

recurrent

d 1like?

ou?
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A, That chart is contained in the
ham put together for the U,S5, EPA, enti
Bvaluations, Risk Assaessment and Safety

for Chemical Exposures,”

Q. Do you have more than one copy
A. No, sir, I only have the one.
Q. Would you turn to wherever that

located, if you will, phase?

A. That f£low chart is located betJ
and 56.
Qe Would you hand it to ma 30 I ma

opposing counsel first,
A All right, sir,
MR. GENTRY3: With the Cour

may I hand thias particular char

PHE COURT: I see what it

8810

book that we

Determinations

of that book?

flow chart is

een page 55

Yy show it to

t's permission,

€t to the court?

looks like.

tled "Toxicological

1
|
'

i
It looks awfully complicated. |[Maybe he can just

describe what it is,
MR. GENTRY: All right, Yo
Qe Tall me what that chart shows,

please, Dr,., Harbison?

ur Honor,

if you will,

A, Well, the chart shows that a substance is

metabolized or changed from a parent compound to a

metabolite, and that metabolite can result in tissue

injury or preduce cancer as a result o

an epigenetic
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pathway, or it can bind to DNA directly
cancar by genotoxic pathway, and it goe
the various kinds of damage that would

as a result of that metabolic transform

8811

and cause
s on to describe
be produced

ation.

Q. You referred to tissue damage as far as that

chart is concaerned., Is that the same th

death?
A. Yas, it is.
Q. Does that chart describe the ty

that you think carbon tetrachloride and

ing as cell

pe of compounds

chloroform are?

A. Yas, it doas,

Qe What does it say about those tJo compounds?

A Well, it ==

Qe (Interposing) I know it doesn't refer to those

two compounds specifically. But what doces it say

about them?

A. That the epigenetic pathway i=s

the pathwvay

by which carbon tetrachloride and chloroform produce

recurrent cell damage and cell death and can resuk

over a prolonged period of time in the production
of cancer.
Qs Is that chart in any way contrary to your

testimony that you have given hers today?

A. No, it is not.

MR. GENTRY: Would you nnﬁo that entire
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volume an == we seem to be putting in things

by books, Your Honor == 30 I would just

standardize the procedure and ask the court

to admit the book as Bxhibit 506, with the

understanding that that chart is contained

betweaen pages 55 and 56,

THE COURT: All right.

Q. (By Mr. Gentry) Would you makﬂ that an

exhibit for identification?

(The document above-ragfarraed to was

marked Exhibit 506, for identification,)

Q. (By Mr, Gantry) Just so I undlrstand, I

will ask you again -- what is that book?

A, This is the book that wa have preparad which

is entitled ®"Toxicological Evaluation:
and Safety Determinations for Chemical

It was prepared for the Unitead

Exposures,.”

States Environ-

mental Protection Agency for teaching this course

to its people and the Department of Pul

parsons in the southeast,

blic Health

Q. Anywhere ian that book do you advise the

EPA to use a percentage as a risk assessment?

A, Mo, sir,

Qe Let me ask you to turn your attention for a

momant to Bxhibit 504, and let's just go to the first

Risk Assessments

|
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well on page 14 of 504,

Al Yeas.

Qe I notice thera are inorganic co
organic compounds in that wall?

A, That's correct,

Qe 0f the organic compounds, am I

of them are chlorinated hydrocarbons, b

A, That is correct,.

Qe How many parts per billion of ¢
hydrocarbon do you have in that first
A. Well, I roughly added it up, an

140,000 parts per billion.

Q. O0f all chlorinated hydrocarbons
A, That is correct.

Q. 0f which chloroform raprssants

parts per billion?

A. 68 parts per billion,

Q. ¥ow, you are not counting the 1
in there, are you, sir?

Al No, I am not.

Q. What is the largest combination

and carbon tetrachloride in the worat ”
3752
A. Well, it looks to be about 10,3

would say 40 or 50 == 10,350 parts per

8813

mpoundsand

cgrract most

ut not all?

hlorinated

wall?

d it is about

?

how many

norganics

of chloroform

ear on Exhibis

00, and 1

billien,
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Q- Of -
A. Of chlorinatad hydrocarbons.
Q. When you lock at the organic compounds in well

No. 1,-ara there some or many heavy mol cular voiéht
chlorinated hydrocarbons, I should have | said@ few or
many.
A, There are -~ compared to carbon tetrachloridaes
and chloroform, there ars many which have a higher
molecular weight, {

|
Q. Turn over to page 15, and let's look at the inor-
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ganics on well ¥o. 2 just for a minute.

I notice they have arsenic, 31 parts per billicn

thers, Is that a known human carcinogen?

A, Yes, sir, Arsenic is a known human regulatsed

cancer—-causing agent,

Q. Are there any other of those heavy metals

that are known regulated human carcinogens?

A I am not sure. cadudu' ﬂ.Yb..

I am not really for sure about that, I

it is on the list of known.

Qe What was the United Statss asking as it related

to these wells, what was their position

to these walls?

don't think

as it related

A, My understanding of the position of the United

States Department of Justice is that it

wvas asking for




13

14

15

14

17

18

19

20

21

22

23

24

25

3813

a2 new watar supply to these people who had contaminated

walls and was further asking for some r
possible intake of these materials into
City water supply, and that relief was
of moving the water intake for the Cit
City to some other place such that it w
take thesae materials into it.
Q. Were the people still ingesting

from those walls at that time?

A. To the best of my knowledge I believe they werase.

Q. Dogtor, in light of the cross e
I am going to ask you one question, one
What is the scientific reason for your

there is no risk of cancer in these peo
ths watars as we see them in Exhibit 37
A, The scientific basis for my tes

the mechanism of action of carbon tetra

alief to the
the Atlantiec
in the form

y of Atlantic

puld not

the wvater

xamination,

mors question.
testimony that
ple who ingestad

5?

chloride and

chloroformy that is what we know, both about its

metabolism and its interaction with cellls and parts of

cells, Both carbon tetrachloride and chloroform

are not converted to nmetabolites which interact with

DNA., They could not possible form substances which

interact with DNA to lead to initiation

of cancer,

and, further, based upon our occupational experiaence

with carbon tetrachloride, and chloroform, which has a

|

timony conaiders
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|

|

long history, there is no evidence that these two substance

have resulted in an increased incidence of cancer,
and, further, based upon our sxtensive sxperience with
the use of these materials as therapeutic agent

in the pharmacutical sdéiences, again thr:e is a long

continued history and safe usa of these materials

for the treatmant of a variaety of diseasems 8So it is

based upon my knowledge of the mechanism of actien

of these materials and also based upon their

past incidence of use,

MR, GENTRY: Thank you, Dr, Barbison,

that is all.

RECROSS EXAMINATION
BY MR, GILREATH:

Q. Doctor, looking at Exhibit 13,

a2 genetic or epigenetic carcinogen?

is toluene

A. I don't believe that thaere is very much !

evidence regarding the carcinogenicity of toluene,

I couldn®t answer that gquestion.
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Q How about benzene?

A Banzene. There i3 certainly evidence that

banzena can be nmetabolized to a metabao

bind to DHA. It can be metabolized to an epoxide, it

Certainly has that potesntial.

Q And naphthalena?

a Naphthalene, my response would
that for benzene. Cartainly has the
configquration whaereby it could be biot

a compound that c¢ould bind.

Q All right. That would make tth, then,

8817

lite which could

be similar to

molacular

ransformed to

under your definition, a genetic carcinogen as opposed

to an spigenetic, is that right?
A !os; sir. My opinlon about th
that those would be much more likely t
agents,
Q All right. Now, 1if you take ﬂ
carcinogen such as those two, then you
potential for what you call the one-hi

don't you?

A Well, I don't call it the cone-hit mechanism.

There certainly is a hypothesis that 4o

A single chemical can interact with a

at would ba

o be genotoxic

genetic
have thae

£ mechaniasm,

uggests that.

single strand

of DNMA to cause transformation of a ¢

naphthalene and benzene, based upon t

11, and certainly

elr molecular
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cenfiguration, could have that potenti
Q Look on Page 32 of your testimo
the guestion:

*"This sometimas” --

A I'm sorry, I haven't found it y
Q Okay. I'm sorry.

A Page 327

Q Yen,

A Yas.

Q *This sometimes called the one-
ANSWER: That 18 correct."

A Yes, sir.

Q Now, the one-hit hypothesis is

in your affidavit on Pags 4, is it not

112
A Yas, sir. It says in theory,
Q That's what you are talking abo

one-hit hypothesis, Would you read t

A *In theory, it might take only
molecule of chemical to produce a muta
of a body cell. A single cheamical mo
liter of water would have an extremely
of causing such change, but when a che
contaminant reaches the level of detac

presant in a liter of water in a numbe

88148

al,

ny at Line 7,

et.

hit hypothesis?

outlinad

, under Number

that's correct.
ut there is the
hat, please?

a single

tion in the DNA

leculs in a

mical
tability it is

r of hundreds of

small possibility
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trillions or guadrillions of molecules
fourtesen or ten to the fifteen moclecul
an insignificant exposure,
for example,
enormous number of damaging encounters
carcinogen and its DNA target in body
in this way that very small exposurss
damags.”

Q There you are talking about the
causing cancer without first

causing 1

A That is correct, that is the di

of the substance to the DNA,

is in reality an occasion

8819 ;
» tSN tO tie

28, Wwhat sasns

tens of parts par billion,

for an
between a chemic
cells, It is

can lead to

concept of
njury?

rect binding

Q May I sese your grsen book there for a moment?
All right, looking at Exhibit 506, on the left

is your epilgenetic mechanism, is that right?

A Yes, sir.

Q All right. Now, in your epigenetic mechanism

you assume that there is some repair and regeneratioa?

A Yes.

Q All righet. Now == and that there is no
immunosuppression?

A That is correct.

Q Now, this thesis that you ares advocating there,

then =- and I'm reading from ths book

tetrachloride and other -- chloroform

on carbon

and carbon tetra
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the National Ressarch Council book.

you read from earlier?

A Yes, it is,

Q All right. Lat me show it.
187, excuse me, there wrere it says, "
modal® in tha third paragraph down.

A Yes.

Q "The threshold model assumes some critical

Is that the ona

Cn Page 167 =--

The threshold

level of axposure below which the carcinogenic proceaai

will not be" =-- is that word initiated?

A Yes.

Q "The arguments in support of no effact levels

generally center arcund the concept of

datoxification and adequate repair system, including

DNA repair and irmunosuppression.”

So if those ~-- that thesis assy
is an adequate repair system, and so |
right?

A " That is correct.

MR. GILREATH: That's all we have.

MR. GENTRY: *irgt, Your

inquire of Mr. Gilreath if that's our book

that's in possession of the witness?

MR. GILREATH: Yes.

MR. GENTRY: I have just two questioans,

roper

imes that thers

Fforth, is that

Honor, may I
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Q Doctor, I will show you Exhibit

¥our Honor.

REDIRECT EXAMINATION
BY MR. GENTRY:

run down --
MR. GENTRY: If the Cour
I'm sorry.
THE COURT: Yes, sir, go
BY MR, GENTRY:
Q =-- which is a run down of the S
Johnson wells nade by ERM, look at 10
and tell me if you can find benssne in
in that particular exhibit in wither ¢t

or Sterling well?

A No, I 4o not £ind it.

Q Do you f£ind naphthalene?
A In tﬁ. Sterling well?

Q Yas.

A Yes,

Q All right.

reference ten parts per billion?

he

and 12,

ggal

357, which is &

t pleases.

right ahead.

terling and

any amount

Johnson

A No, I do not.

Q What's the highest?

A The highest is six point three

Q Ars there any nondetectables there?

b

Do you f£ind any reading above youzi

f
|

parts per hillio%.

1
|
!
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A

Q

please.

A

» O > O ¥ L

Yas, there are.

Turn over to the Johnson well,

Yas, I find naphthalene.

Any above your reference ten pa
No.

What's the highest?

The highest i3 two point savan
Any nondetectables?

there are.

Yes,

MR. GENTRY: All right, t

That's all.
MR,

GILREATH: That's all

TEE COURT: All right.

down, pleasa.

MR. GENTRY: If the Court
Dr. Harblson be axcused?

THE COURT: Any objection

MR. GILREATH: No, Your H

THE COURT: All right.
{Wien

MR, GENTRY: If the Court

THE COURT: Yes, szir.

MR. GENTRY: May it be al

rts per billion?
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i you will,

parts per hillio%.

hank you.

we have.
You may step
pleases,

may I

, Mr. Gilreath?

onor.

ass excusad.)

pleases.

lowed for Mr.

danson to leave the table?

He's going to try
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to take Dr. Harbison to the plane.

THE COURT:

MR. GENTRY:

All right, =i

Your Honor, w

.
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e have & couplui

of houseitseping matters which may or may not

be mooted by some previous statTmcnt ¢oncerning

how == Exhibits.

Excusa ma, Your Honor. It

have to give the keys to somaona.

THE COURT: All right.

Mr. Wharton.

(Whersupon, an off~ths~-record

discussion was had.)
THE COURT: All right, Mr
go right ahead.

MR, GENTRY: Your Honor,
exhibit 388 which containa a st
the partias. That is the rat
exhibit that contained the vari
from newspapers.

THE COURT: Yes,

MR. GENTRY: We have not
stipulation into svidence. Th
into evidence and the better pa

prompts us to ask tha Court if

and the documsnts contained thjroin are indeed

ous

read

. sSaang

that I

Geatry.,

chere is an
ipulation bhetwesn
har bulky

headlines

the

is was accapted

rt of valor

thae stipulation
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in evidence for the purpose for
were stipulated.

THE COGURT: It is for th
if you were to undertake to rea
certainly help you find the sol
problem.

MR. GENTRY: Thank you, Y
That was a housecleaning job we
surs was finishad.

THE COURT: Yas.

MR, GENTRY: |
the Court can direct itas attent
the Rules of Evidence as we und
take judicial notice. It is a
Federal Register datad January
which announces a partial admin
with reference to the identific
classification and regulation o
occupational carcinogens. Tha
of the colloquy -- I mean we P
a4 result of the colloquy the ot
whether or not there was -- whe
cancelled or whether it had bes

kind of 1imbo, and we find that

words are partial stay.

which they

e Court, because
d that I would

ntion to the

our Honor.

wanted to make

ion and, under
perstand them,
portion o0f the
4, 1983,
istrative stay
ation and

£ potential

t was the result
:offorodthi' as
her day as to
ther it had bean

n put in some

the proper

We have one other item to which

]
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with our rebuttal.
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And we would proffer this [for the Court's

perusal.

THE COURT: All rxight.

Any objection, HMr. Gilreath?

MR, GILREATH: ¥o, Your Honor.

THE COURT: All right.

MR. GENTRY: We would like to mark it

as an axhibit.

THE CLZRX: It will be Nu

(Whereupon, the above-mentioned

documant was marked Exhibit Number 5907 f

ness and will bei

to the testimony of the wi

found among the exhibits hereto.)

MR. GENTRY: I'm about to utter words that

I suspect will be of great relief to the Court.

That completes the defendant's defense.

THE COURT: All right, sirp. It is a joy
to hear those words. Of coursa, there sarxe

words that could be mors joyful.
But I had better be serious on the record,
Mr. Gentry. The Court understands.
Mr. Gilreath, it's up to you to say

something.

MR. GILREATH: We are ready to go forward
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THE COURT: All right.
are no motions or anything at t
MR. GENTRY: Well, Your H
some motions that we would like
was almost referring then to ma
to the Court that perhaps as it
proposed rebuttal proof we shou
paramaters., I can visualize a
plaintiffs' case if true rebutt
adheread to, and I don't know wh
has rocily -
THE COURT: Mr. Gentfy, a
you all heard me tall a fine ma
that the Court could not prasun
Internal Revenue Sarvice would
law. Well, I certainly can't
able lawyers such as Mr. Gillrea
and Mr, Garrety will not follow
rules that apply any more than

that you or Mr, Spragins or Mrx.

not follow ths law.

So I think the Court has to assume that

until the Court's assumptions a
to be misplaced assumptions.

MR. GENTRY: The simile

8326

I taka it thare

his point?

onor, there are
to maka. I !
ke a suggestion 1
ralates to the
id have

retrying of the

al is not

ather the Court

weak Oor 3o ago

n standing there
e that the
not follow the i
presums that

th and Mr. Wilder
tha law and the
1 could presume

Nitchell would

re demonstrated

is well taken,
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Your Honor. . l
THE COURT: Thank you. ;
MR. GENTRY: I understand -~
THE COUer. The other thing, it saenms |

to me, is that it might be helpful for us %o ‘

go ahead and complete the proof in this cass.

Then if it bacomes necessary down the road,

wa can take up really any motions that might be
necessary, and you have that flexibility wherae

it's a nonjury trial.

MR. GENTRY: Very well, Your Honor.
With that suggestion from the Court, we will
not proffer our motions at this time. :
THE COURT: All right, sir. And I think,

the Court aught to state on the record that

nelther side waives anything =1
MR, GENTRY: Thank you, Your Honor.
THE COURT: -~ in accapting the Court's
suggestion.
MR. WILDER: Your Honor, I have ons
housekeeping mattar too, Hth I was reviewing
the transcript last week prior| to Mr. Wada's
testimony, I was going back and looking at
Exhibit 276 that had been introduced for =~-

I thought as an exhibit intrc&ucad into the
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record, but possibly there was
put on the introducticn of it b
This is the real estate notsboo
and I believe the caveat was th
any objection he would make it.
it would go into evidence. 3u
officially move it into evidenc
4durdaugh's testinony and I woul
that at this time.
THE COURT: All right.
objesction at this point, Mr. Ge
MR. GENTRY: I will defe
if the Court plsasse.
THE COURT: All right, si
MR. SPRAGINS: I haven't
for several months, Your Honor.

is that I didn't have any

I will tell you for sure in thi morning.
MR. WILDER: Very well, Your Honor.

THE COURT: Wsll, suppose we go ahead

3828 ]
|
|
|

caveat
Mr. Spragins.
of Mr. Murdaugh's,
t if he saw i

If not, i
t I did not |

@ after Mr.

d likxe to do

Is there any
ntry?
r to MR. Spraginf,
.
thougat abgut iti
My racollsct%oh
|

objections.

|

and admit it subject to whatevIr objections,

if any, Mr. Spragins might com

MR. SPRAGINS: That is all right.

MR, WILDZR: Thank you.

(Whereupon, the nbovT-rofcrred to

up with,
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document was marked Cxhibit Number 276

to the tsstimony of the witness and same

will be found among the axl
MR, GARRETY: If the Cou:

Dr. Scott (Clark.

hibits herato.)

rt please, call

THE COURT: All right, sir.

Do you gentlemen want Dr, Clark sworn

again? I don't think it's necessary.

MR. GENTRY: No necessity

Honor.

THE COURT: All right, sir.

for that, Your




