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] IN. TRE UNITED STATES DISTRICT COURT :
2 FOR THE DISTRICT OF NEW MEXICO RECEIVED
5 | BERNICE LASOVICK, JAN 251980
P Plaintiff, US ATTORREY'S
R Nbvguesaue, few
& vs. cV 77-323-M
Y UNITED STATES of AMERICA,
s The Deposition of LOUIS H. HEMPELMANN, M.D., having baen
§ |[Produced, sworn and examined on behalf of the Plaintiff, pursusnt
10 | tO Notice to Take Deposition and the Rules of Civil Procedure, was
44 |taken at tha hour of 12:40 P.M., on Thursday, December 20, 1979,
12 {4 the Occupational Health Building, Los Alamos Space Laboratory,
‘1 Los Alamos, New Mexico, before: Angela Albarez, a Notary Public
14 |3Pd Couzt Reporter withii and for the County of Bernalille, |
18 tate of New Mexieca.
1‘ * & £ w & w ¥ ¥ # w
- ARPEARANCES
48 |FOF the Plaineiff: M$. Ilizabeth E. Whitefield !
509 Roma Avenuas, N.W. .
'8 Albuguergue, Hew Mexico t
20 For the Defendant: Char’es N. Estes, Jr., Esq. '
Assistant U. S. Attornay ;
24 P. ©. Box 607 |
Albuguasrgua, New Mexiceo i
@ |
23 i
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LOUIS H. HEMPELMANN, H.D.

wRs called as a witness by the Plaintiff, and having been firss

duly sworn, was examined and testified as follows:

EXAMINATION
BY M5. WHITEFIELD:
Q Would you please stats your name for the record?

A Louls H. EBexpelmann.

Q Dr. Hempelmann, have you had your Deposition taken before?

A Na, never.

Q If you don'te undcritnnd any of my quastions~-and I get
Teally garbled sometimss--please just stop me, and I will explaiT
it and go back over it again.

A Okay.

Q Would you state your present address?

A 283 Castle Road, Rochester, Wew York. The zip code is
14623,

] Do you live there most of the vear?

A Yes, although I have just retired, and I am spending more

tixe out here now.
Q What is your address out hera? ‘

Va Route 1, Box 1%3, Santa Fe, MNew Mexico. The zip cade is

87501,

g Could you please describe for the record what your
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‘University at the Mallinckrodt University, whieh was building a

educaticnal record is?

A I got my medical degree from Washington University in

St. Louis in 1838,

Q Did you do a residency or an internship after that?

A Yes. I spent one year as an intern in pathology at

Barneg Hospital, which is affiliated wich Washington Univezsiey.
Then, I spent 20 months as a house cfficer in medicine at

Pater Bent Brigham Hospital in Boston.

Q Would you describe for me what your employment background
has been?

A

After I left the Peter Bent Brigham Hospital in 1941--I

should say I was offared a jocb at that time, alsec, at Washington

cyclotron unit for cancer patients. I was offered the job of
trsating these patients sven though I 2idn't have any sxparci-
ence in X-ray therapy, radiation therapy.

So I got a Commonwealth Fellowship to learn about the

cyclotrons and radiation therapy, and I spent adout tizes mcn:hs;
in St. Louis working with the cvclotrons, aad also working in ;

A=ray therapy.

!
|
Then I spent the four months following that at the Radiation

Laboratery in Berkelsy working with John Lawrence on treating

patients with radioactive phosphorcus, and with Dr. Robart 5tone !

whq.wa! treating patients wicth neutrons from the evelotron. ;
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Then, after that, the war started, so all of our plans
changed. I was supposed to go to New York to ths Memorial
Hospital to spand the rest of that Fellowship vear with
Dr. £dith Quimby learning abdut radiation physics.

Aftar a month or so, I was called back to 5t. Loulis becauss
the cyclotron had been completed. They were involved in making
the first sizable gquantity of plutonium by £illing the room
with urnhium and bombarding that constantly, day in and day out,
with neutrons from the cyclotron.

I worked on the crew doing this typs of bombardment, and
I also established the third clinic in the country which treated

patients wich zadioactive phosphorous, which we made on the

cyclotron.
Q  This was all prewar now?

A No. This was just after the war started. This was in the
year of 1%42,

Q When did you come to Los Alamos?
A I came in March. Well, I came hers just for visising in

Mazch of 1943. Then, I came back permanently in April, 1943.

1T was the first doctor hers.

o} Are you familiar with the histoery of the Health Group?

A Oh, yes.

Q Couid you tell me what your position was, and kind of

describe the history for me?
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A I was the group leader of the Health Group'which was
and alsc for deing cccupationxl medicine,

the Health Group?

A I was, vas.

IQ Did you report to anybody?

A I raporued to Robart Oppenheimer.
Q Directly?

A Directly.

Group or the Safety Group?

A Bot at first. But I think in 1944, a young officer,

Captain Harry Whipple, was assigned to me.

Then, later on, Dr. James Neolan, who was head of the

the sarly part of 1946, I think.

Q He replacad you? Did you lsave then?

we nad had; what sort of incidents and caings like thnac.
Q Did Dr. Nelan still repor: <o vou than?

A~ No.

responsible for the health and safety of the Laboratory smplovee:

o Did the Health Group atart when you cams here? You ware

Q Wers there any military personnsl involved with the Realth

But, as-in tha pther '
military personnel, he reported to me; not to a military officer
hospital, cams over and actually replaced me scmetime in 1946:

A No. I was just involved {n other things, and alsa trying

Lo writa up the history of the Health Group and what troblems

&
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Q He just took your position?
A Yas,
Q Was it called the Health Group at that time?
A Yas. .
Q Where did you get reassigned? To another group?
A No.

I stayed hare, and I was just involwed in the writing

of the history:; Alamogorde, and all that sort of thing.

Then, 1 lieft in May, 1943. I was supposed to go back to
St. Louis to Washington University.
ME. HUGHES: What year is that?

THE WITNESS: 1946.

Q {By Ms., Whiteflald) After Nolan came?

A Yes. He laft, also, I think in December cof 1546. The

some problems.

Dr. Bradbury, who was head of the Laboratory, asked me to

come back as head of the Health Group., I said I would come

back for two years if I didn't have to live up here.

(Q Wise.

A So I came back. Then, soon after I jot back, the Eealth

Group became the Health Division. I scaved here uncil October,

1948 -

Q Were you here initially before Dr. Nolan?

A | Righe,

Health Group was taken over by Dr. Harry Whipple, but thers were
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Q Did you set up the health and safety standards?

A Yes.

o] Did Dr. NHolan then set up his own health agency?
A Ne. |

*]

Ha just continusd to carry out yours?

A This was & joint thing. I didn't do it all by myself. Ws
had committees with the CMR Divisiom; ind physics people warse
involved in the Alamogordo test. We would jointly wark up these

rulas and policies.

Q Were there any military personnel that participated in
chat?
A Certainly down at Alamegordo, but I mean they were all
reporting to their superiors in.thc Laboratory structure.
e Were they involved with the safety of that particular
test at Alamogordo, or was the military involved with satting
standards?
A Re. I was in charge of the hanlth and safety tase:.

I want to tall you more than You want to Xnow--
Q No. Pleass go ahead.

A

Dr. Stafford warren, Colonel Stafford Warren, was head of

was Major Heinrich Frisdell. They would come out psciodically,

and we would get together. But, I mean, it wak a coopRTALLTE

thing. They weren't telling me what to do, and I dida‘'t report

"= -

0G130840.007
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to them.

But the directors of all of the Manhattan Projects would
get together and we would come up, for example, with ideas of
what we thought was the maximum parmissible body burden of
plutonium,
¢ Bid Colonel Warrean and Major Friecell particlpate or have
input into the determination of that maximum?

a Yes.

Q When was Colonel Warren invelved?

A I think he bacame involved in the spring of 1943. As I
understand it, General Groves had a strong policy that none
of his staff should coms out hers.

I asked Colonel Warren to come out. Then, ha was given
permission and, as far as I know, he was the only one of
Genaral Groves medical staff whe did come cut hers.

I chink that is true. I can't voush for it 100 percent
or why General Groves felt this way, or what was the reason
fer it. I just don't have any idea.

Q Why did you ask Colonel Warren ¢ come out?

A I met him someplace, and I falt we needed all the help we

could get.
Q Was hs presty Xnowledgaable?

i
A He wae a radiglogist. As a matser of fact, at the Universicy

of .Rochester where I axm now, I held the same job there {rom
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1960 to 1971,

I balieve he was very Xnovwledgeable.
Is he scil) alive?

Yas. He was last ycaf.

Do you khow whera ha is?

B » ] - 0

He is out in L.A. If you want his telaphone number, I have

it back in Rochester, and I could get it for you.
Q I would appraciate it if you could send a nota to Nick or

Reggie with the number, and I could get in touch with him.
). Okay.

Q How long 4id he stay with you when you would request him

o come out?

A He would just stay for & visit f£or one or two days.

Q Was it mostly you and he discussing the problems of setting

health standards?

A Yest. I mean, thera were al] sorts of problems; staffing,

and things like that. He had much broader contacts than I,

s0 he could help with that.
Q What kind of staffing problems?
A

For aexample, he sent @ radiation physicist named Panl

Asbersold cut here; I think he was at Qak Ridge at the time. So i
Aebersnld came sut hers to bacome one of our radiation physici:t%.
1 mean,; there were all sor:zs of proclems like thats which I

couldn't handle because of limited experience. I was 28%.

|
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Q Ve were just discussing earlier that aga was so low out

here at this time.

A I mean, he had more contacts in radioclogy: alse more experi
ence in handling big organizaticns, T had never handled e big
organization before.

Q Could you tell me how the maximum permissible body burdens

ware determined as to safe limits of plutenium?

A M.P.B.B. for the radium patients was known. It had been

determined by Robley Evans. EHe studisd the radium ;Eép paintars
in the Boston, Connecticut, and New Jersey arxeas.

Thers were radium dial projects in esch of <hose places, and
thersa were casas of radium poisonings. Their body burdens
ware carsfully measured by Dr. Evans, who devised methods of
measuring the gamma rays from the radium daposited in their
skeletal systems: and alsd. the amsunt of radon breathad off.

Radon is a daughter product of the decay of radium.

fe was able to measure guite aczuratelvy the tody burden.

Then, he got to some level--I think one-tanth of a microgram--

at which noc symptoms sesmed to appear. " So he declared that that

was the M.P.B.B.

Pluteonium is very much like radium in that it is a bone
seekar; most of it is deposited in the skeletal syscem, ZI= gives

off alpha rays which are very similar <o those given cff ov

radiam.
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So, on the basis of this one-tenth of a microgram, we were
able to say that we thought that the first ¥.p.B.B. for plutonium
that was arrivad at at those meetings with other medical
dirsctlives and pcop1£ from ghl Manhattan Project was five

micrograms, I belleve,

Then, later on, it was lowered <o one nicrogram. Now it

is forty nanccuries, and I can't make the conversion. I have

been cut of the fisld *oco long.

Q When was the forty nanocuries figure arrived at?

A I can't tell vou exactly, becauss I wasn'et in on that; that

was after I laft.

Q I have a copy of a letter writtan by you on June 23, 1945,

on the f2irst sentence of the third paragraph, it says, "I shouid

also like to state that " {persons named deleted) "has

exceedad On two occasions the accepted safe limit of 45 in the

urine set by us with Lisutenant Colenel Friedell.”

My qitestion to you is: What do vou mean by “set by us ]

with Lieutenant Colonel Friedeil"? ;

i
A In the conference with him and probably some of the medicel|

directors from the project in the Manhattan District, I do

i
remember Frisdell coming out here. I'm sure Dr. Langham was iz '

cn this.

I would suspect that thare were »ecple from :he sther

laboratories, but I can't say that wou.d be for sure. '
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Q VWas Coleonel Friedell a medical doctor, alsoe?
A He was a2 medical doctor, and he was also a radiologist.
Q Was he just a consultant with your HBealth Group, then,
or actually a member?
A Ne. He was Colonel Warren's assistant, or he was second
in the Manhattan Project Medical Group, or whatever it was
Ealltd.

Are you clear on that? You look sort of puzzled.
Q 1 am confused as to the distinction between the Medical
Group and the Health Group. Could you help me out there?

Wwas the Medical Group military?
A ‘ Ne. Thers was a hospita) that took care of the illnasses
¢ the people in the community: both those who worked in the
Laboratory, their families, and everybody else, including the
military guards and things like that. I think this was operated
by the University of California contract.
But it had the most mixed-up organization that I have ever
seenr. The physicians were in the mili-ary: the nurses were i
civilians. Much cf the personnel were special military aides.

The specizlized techniclans, such as the X~ray technicians, were

civilians.
They probably shouldn't have operated, but everyone was
very cooperastive, 30 1t all worked out. We just 3cr: of igngred

whethey thay were in the military or nec=.
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A - Yes, the Health Group.

I think part of the confusion that you may have stems from
the fact that the whole operation here was suppozed to be
military. I came out here as a civilian, but I was going inte
the military as a captain.

Then, at some point, I decided this wasn't a good ides.

In the meantime, these doctors that we wantsd ware in the
hilitary. s thay cama cut here as captains, But this was
an abrupt change of plans.

Q Were you ever in the military? You were going to; then
Oppy cancelled that?

A Yes3.

Q The Msdical Group was primarily~--

A No. That was the Hospital Group, which, as I said, teok
care of the illnesses of the peopla who lived up thers; beth
people from the Laboratory, their familias, guards, shopkeepers:
Pecple like that. I certainly use the Health Group aﬁd the
Medical Group interchangeably, but it iz all the sanme thing,
and its proper namea was the Health Group.

Wa would de the monitoring, We would set the standards. Wd

would do the occupaticnal medicine and physical examinations
when the peopls first came and when they left. We had a small
first-aid station for minor accidents in +hea Laboratory.

2 Whan you said “we,” you mean *he Heal:th Graup?

RALE U ro A
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() I¢ there was an industrial accident where somebody would
get plutonium in & ¢ut, they would come to you and not the
Medical Group, or did that just vary?

A It sort of varied. As I recall, it depended on how serious
the wound was. I mean, if it was juse a minor thing, either
Dr. Whipple or I would take care of it; sxcise it. pue if i<
were a deeper wound which was more difficult to handle, we
would refer them to tha hospital.

Q Did the Medical Group have any input in determining safety
standards?

A I think 1 confused you by calling the Health Group the
Medical Group. There were only thess two groups; the Hospital
Group which, as I say, took care of the Lllhesses such as the
flu, births, and things lika that. Then, the Health Group set
the safaty standards and monitored o make sure thess practices
ware being carried ourn. We would alsc do the occupational

medicine.

We would sxamine pecple. Ws would take care of the minor

accidents.

But there were only these two medical groups: the Healsh
Group and the Hospital Group.

Also, the Health Group testead reople for avidence cf
averaxposure o gamma radiaticn v doing blood counts. We had

rules for how oftan each perscn would have to have 2 blood count.

|
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Thoss who wers not exposid at all, like the thecratical
physicists, didn’'t have any bload counts except whan they first
cams in. The more radiation they were exposed to, the more oftex
they would have blood counts, because that was the most extensiv
indicator of radiation damage.

Q What was the primary function of the Health Group?

A To set policy and safe standards of cperaticn; then to
implement them. It was the function tc monitor, %o test the
pecple for avidencs of oversxposure as well as to do just tha
usual occupational health things, such as examine people whan
they came in and whan they laft, just for the record.

Q The Health Group also had the charge of kasping the racorids?
A Yeas.

Q When did tolerance levels becoms & serious congern to the
Health Group?

A They ware always & serious concern.

Could I offer a curiously strong spinion?

Q When was ths gensral similarity between the plutonium and
radlum discovered?
A The first time it was mentioned, as I recall-~well, I

shouldn't say that, bscause I can't remembpar when I first haard

of it--but 1 know that Glenn Seadborg pointed zhis out back in
1943, I think. So he wrote a meme to somebody saying how this

was; that plutonium was so much like radium. He thouzht it
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was going to present very serious health problems. Of the
tirst really large-scale batch of plutonium, he sent ten
milligrams of plutonium ocut to the Radiation Laboratory in
Backeley for studies in animals.

o] Wnen were those studies completed?

A Very shortly. I neticed in Dr. Veelz' thing, he said
that thay wvare completed in a month. This was in the spring

of 1944, I belliaeve.

Q You made a trlp back to Boston, didn't you, to the Lumincus
Dial Company?

A Yeas.

Q Is that when you spoks to Dr. Evans, or had you just resd
his work? Did you confer with him when you went back to
Baston?

A Yes. He was the one who arranged for this, and he escorted
us through this plant and showed us his apparatus for measuring
racium, We saw what safety precautlons they had installed after
l

the first cases of definite radium poisoning ware idencilied. i

Q What kind of safety precautions did they have?

H
A Thay would work in a heod which was continucusly exhausting!

I have forgotten if they wore gloves or what they did. i

] Did theay do any kind of testing or monitoring on the

workers?

A, Oh, yes. Dr, Evans would take breat: samples perisdically '
|
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and analyze them For the radon contant,
G Was thori anything else?
A Ha could also measure the radium in the body by a sensitive

radiation indicater which wﬁuld measure the amcount of radium in
the bones. BHe sort of wrapped the patients around this counver.
o] It was noninvasive?
'A Yes. Both the breach samples anéd the gamma ray measure-
ments were exterisr or in vitro, as we say.
I know he would do the breath samples guite fraguently.
How often he 4did the gamma measursments, I don't know.
Q By "quite frsguantly,” was it daily., 4o you recollecte?
A No. As I recall, it was in the order of a month Or so.
This was 310 years ago, and it is really klurred.
¢ I know. It is really amazing what you and Dr. Baker
temembaer.
Can you reamember any other safety precautions or monitoring
they were using at the Luminocus Dial Factory?
A Ho. But their opsrstion was quite simple. Of courae,
wh§r¢ they got into trouble at first was that in the warly days,

before it was suspacted that radium might be so toxis, these

workars would do this coperation, gpainting the dials with luminous

!
paint, and they would do it in the open. i
1
Since, I think, they wera paid on a piece-basis, ther would

go- faster. Thay would point the brush with their lips, vou sct.!
]
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30 the early workers ware very heavily exposed.
Then, the workers at the time that I saw tham, they didn't
do anything like that. I think they probably wore gloves.

They were alse continuously monitored by Dr. Evans.

That was completely diffarent from our problema out here,
although we patterned cur safaty apparatuses after tham.

But, 1 mean, we ware working with up te kilograms of
Plutonium. Their operation was vary simple, but curs were vary
complex: some of them being chemical angineering and mnuﬂigqﬁcal
oparations.

It was many orders of magnitude mors difficult here.

Q In the Ristory of the Los Algmos Prodect, it said that
following your trip to Boston, that you had writien a report
to Mr. Kernedy, and, as a result of that report, there wers thres

cammittess that were organized. Do you still have a copy of

tiat report?

A No. I have not sesn it

Do yeu have it?

MR. HUGHES: Yes. That is cne of the recent things I have
found in the last two or ;h:ac weeks. I have your trip report. |

MS. WHITEFIELD: Will vou produce those, Reggie?

MR, HUGHES: Sure. ‘

MR. ESTES: We have your laundry recelipts, too.

MR. HUGHES: And your travel vouchers.
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Q

{3y Ms, Whitefield) In the History of the Los Alamos

Project, it lists that the purpose of the first committes was

to design counters for measuring contamination. Who was on that

committee?

A

Do you know?

ME . HITHTR. T man'sr mamsmbavr_. Pne it ie Aan thara.
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measurements of what was going on in each Lsboratory. The
Laboratory had an agreement with thae Metallurgical Laboratory:
that they wers supposad to develop sensitive countars that couldl
be used in monitoring laboratories, but they weren't coming alonL
fast enough to suit us.

So there was cna of our electronic groups on its ewn which
started tc work on the project. Then, he was £inally given a
group. Most of the counters~-I mean the monitoring apparatus--
was made hare.

But we kept using the swipes up until June, 1945,

The other way we tried to monitor exposure of individual
pecple was to also take little pieces of paper and put them on
little sticks and tham swipe the insides of the nostrils on
both sides. This was done, I think, twice a day. There was a
young woman hirsd to do this twice a day.

Then, she would have to keap it straight. It would be
qount-d in ehis proportion countaer.

Q Was that twice 2 day in D Building?

Yas.

A
Q For everydbody in the building?
A

I think, probably. I can’'t ba absolutely sure that it was |

twicea a day, but I think it was.

Q How accurate was the counter that you took the Laboratory

swipes to?
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A

Q

A

Q

counters” or what were the nanes given to the portable countars

chat ware devaloped: do you remember?

That wal very accurate.
That just lacked portability, but it was sensitive enough?
Yes.

Were the portable counters what wers called the "Pewee

I was just reading in the-- -

Would your history help you?

Yeos.

MR. ESTES: Dr. Baker zefars to a Pewee counter.

THE WITNESS: Yes. Thare was a Pewee counter.

Do you have your exhibies?

MR. HUGHES: I can remember two or three different names.
THE WITNESS: Thay are all listed herze.

Wall, I can't find it in this.

MR, ESTES: It is menticned in this 27-vear study of Pluto,

THE WITNESS: There is a picture of one, too. 5

MR. ESTES: This one? i

THE WITNESS: Yes, that's it; "Super Sncop.”

But even thoss early portable counters ware pretty massive i

devices. You had 2 hard time really getting into areas that you,
wanted 0 check. If it hadn't been for the portable councers
and the swipa system, we would have nad no idea at all what the .

contamina<ion lavels waras.

1048159
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o} When did the portable countars come inte being: do you

remenber?

A They came in, as I recall, the exrly part of 1%4S5. But
of

they were very sensitive. They would measure only five to tep

thousand counts par minute. We were interested, really, in
levels of S0 cpunts,

Q bid you continye to uac;-did you call it the "proportional
counter"=-the stationary ons at the same time you ware using

the portable counters?

A Yos.

sensitive and alsc reasonably portabla, then alr countars were

alsc devaloped to measure the plutonium in the alr that thess

Pecple were breathing.

But they wers unsatisfactory in that the plutonium-contamin-+

ated air was very localized. It was hard to know just whare to

put them.

Untll this day, the nose counts are often used afeer an
accidant or something like that.

Q

The nose counts are basically & gualitative measure?

Until this Super Snocp came along, which was reascnabl

A They are a‘qualitntiv. DRSUCE, Yes.

Q A positive noss count would indicate an exposure, say, to

plutonium, but couldn't tell you how much: is that correct?

A The little hairs in your nosirils here are pretty efficient,

filters. We just figured, or we assumed because we couldn't do

\
1
i
)
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anything else that the higher the exposure, the higher the
noseé count. You cal also get a high nose count by scratching
your ncse.

But we tried to control-this by doing each nose count
individually. If one was very high and the other vary low,
we thouqﬁt that was probably contaninaczion, but wa would call
the man in and ask what he had been doing, and ask as to how
that came about.

Q Could blowing your noss affect vour nose gount?

A I suppose sc somevhat. Thess were done just as tha pecpls
cams cut ¢f the contaminated areas, you sea. They had gloves
on and wouldn't blow their noses until they got in the lecker
roon and changed into their own clothes.

It was only gqualitative, but I mean it was all we had to
go on.
qQ As a result of your visit to Boston and your report to
Mr. Kennedy, there was a second commi<tese that was formed, and
I have copied down your Eisterv of <he Heglsh Groun to design
instruments or under the Higtorv of the los Alsmoy Projegt to

design apparatus or eguipment for handling plutonium?
A Yes.

) Do you zecall whe was in thaz groun?

A No. But they came up wish the dzv boxes.

2 That was oy next guestion.
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What othar things do you recall that they came up with as
far as safety equipment?
A Also surgical gloves. They were used just &5 Soon aa
pecple began to work with plutonium; also booties and gowns.
Q Were there any other devices that they either recommended
or thought should be used in the handling of plutenium that
you can recall?
A I don't know whether they were the ones that came up with
the method of laundering clothes, decontaminating surfaces,
aquipment, and things like that.

As I recall, I don't remember that committee very well,
But I think most of thess developments were the rasult of this

CMR Group which was responsible for monitoring, decontamination,

laundering, and things like that.
They operated on the basis of rules or recommendations
which were sent by tha Bealth Group. I think there was a

committes consiseing of Joe Kennady, myself, and somebody else.

But there was a young man named Dick Popham who was in charge

of the CMR Graup.
He was the one that developed most of this.
Q Was that the CM-1 Group?

A I am not sure what the name of is was.

Q Was his group the one that woul? come in and decontaminate

4 pla:l once it was contaninated?
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A Yes.
Q Was his group alsc in charge of picking up the daily
swipes?
A Yes.
Q They kept records of the swipe counts of the rooms?
A Yes.
QI Did you have concurrent records?
A I don't know whether they would give them to me on & daily

basis or at the end of ths month or what, But at any timn_uhen
thare was considered to be a sarious contamination, wa would

be called.

Q What would you mean by a sericus contamination?

A I mean i{f there was a spill which would give high counts on
these swipes, then they would call us.

o] What would you considar high enough to call yeou?

A I don't remamber any more: I really don't. I mean, ws
would make certain arbitrary levels and say, "If the contaminatipr
sxcesds this level, then call us.” or something iike that.

I don't really recall what the rules wers for this.

v] In your Ristory of the Health Grous and alse in the Ristory!

of the los Alamos Project, it is indicated that the health rulcs’
and recommendations are embodied in the health safety and hculzh:
recoyds from April to September of 19%:4d., Is that trues, to ihe

best of your recollection?

|
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A I don't know. The Haalthlcroup would write a menthly
report. I think you probably have some; I am not sure,

MR. HUGHES: You dc, too.

M5. WHITEFIELD: Those ars tha cones that make up Exhibic 1
to Dr. Baker's Deposition?

MR. HUGHES: No., What you are thinking about there with
Dr. Bakar's affidavic are the CM Division monthly reports by
a different group and differsnt section leaders.

We have also got the CM-12 Health Safety Reporis over in
A-6, You have got some of those, too. I don't know if you have
tha ones yvou referrad to. ‘

THE WITNESS: 1 must say that at that time we considersd
them the greatest bore in tha world because we wera busy, and
we would have to sit down and write these reports.

But I think, in retrospect, having seen the information
that thay conveyed, it would bc_wox:hwhilc.

MR. HUGHES: Maybe you don't have any of those Health
Safety Group Reports. They don't aprcear to be in hers.

You have CM Division 12 Safety Reports, but not the Safety
Group Safety Reports.

Do you understand the difference?

MS. WRITEFIELD: Yes.

THE WITNESS: CM had ity own Heal:th Safety Commititews,

Fopham's group.
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MR. EUGHES: Then he had ona for his own division.

MS., WHITEFIELD: It i® his we don't have. Could you
produce coples of those?

MR, HUGRES: Sure, I h;ve got them.
o] (By Ms. Whitefield} Do you have any recollection as o
what were the zules as far as handling plutanium that your
éraup came vp with?
A I'm sure they are listed somaplace. We had ruleg that the

plutonium could only be handled in cerszain areass, and that
pecople who worked with the plutonium had to wear gowns, garmants
underneath, rubber gloves, maska, hats, and hooties.

Q Hew about rules concerning externsl radiation? Do yvou have

any raccllection as to what those wers?

A They wers mainly that the workers, the peopls whe worked

with radium and other radicactive materials could receive only,
I ¢hink it was, one roentgen--I forgot what it was exactly--
but it has been going down over a long period. It was something
like one roentgen per waek, or something like that.

They would all wear {ilm badges which were developed every
waek or se. It was =n elaborate operaticn, really.

Then, on the basiz of density of the £ilm and the black-
ness, we xXnew now many roantgens they had baen exposed to. If
they were exposed to more than thay should be, we would luok

into it. Sometimes these ware purely false. The person could
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1 | put the £ilm badge on » scurce, ©r something like thae,

2 But, I mean, if the films were blacker than they should

3 | be, wa would send monitors thers to f£ind out what happened;

4 |why this person’'s exposure was sc high.

5 Then we would alse have monitors go around and measure the
¢ |radiation levels around radium sources with the Van de G:a:!C

4 machine and the cyclatron.

s I think we had something like half the world’'s supply of

g |radium up hare.

10 | Q wWho determined who would wear a film badge?

STHE RS Anybody going into an area where there was radiation would
12 |wear one.

13 |€Q If they went to visit tha Van de Graf machine, they would
14 | Have to don a film badga?

Yes.

ar

18
" I they want %o the Trinity Test, would theay have to?

Q
1w |9 How about if they went to the Trinity site? After the

1.' Trinity site, would they have to wear a film badgs?

A Yas.

n |2 Do you have any record of Daniel Lasovick having a film !

badge? 3
23 A T must have Known him, but I can't recall him., I can't
2 {recall having met him, and I can't recall what he lcoxed like.
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'Thern were thres or four memos that I saw.

t

i;qlanium source being in the Laboratory where they analyzed the

1

As I locked over the exhibits, I see that he was expossd mainly
to uranium. Apparantly, the urine, you see, was carried out,
because in June of 1945, or something like that, although he

was still working with uraniim, it was done in a room containing

plutonium.
Q That group he was working in was handling plutonium, zog?
A Yes. But I was much closer to the plutonium boys because

they wars the cnes we were really worfied abpout. We waren't
worried about the uranium workers oy aven the polonium workers,
because that wasn't nearly as toxic as the plutonium. -

It spent very little time in their bodies.

But ana other thing aboyt it: he was alse working in e
room where thers was & polonium source. Polonium is a very
peculiar nmaterial in that if you put it in some sort of vessal,
a beaksy, it creeps our over ths side.

2 It is insidious?

A It attaches to the air. So that was a terribly meassy
operation. '
g Was that in 301?

A I don't kaow.

You showed me something about that; dc you rapember?

MR. HUGHES: I thought that this had to do with the

b )
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urine samples or, at least, the pecple were contaminating their
urine samples with polonium and getting high readings which

turned out to be falsa readings.

Q  (By Ms. Whitefield) Was that your study of the polonium
boys?
A No. They were plutonium. These were what vwe thaught ware

the most heavily exposed plutonium workers in the history of the
project.

Q What groups did they work in? Did they work in CM-52

A They worked malnly in the Recovery Group. I think almost
half of them worked in the zecovery cparation which was a
terribls operation. Thay ware responsible for recovering the

sluconium that was dropped on the floor that contaminated

everyching; rags and_things vhich had been used to decontaminate}

i -
- -

They wers prepared to tear up the floor and extract the

plutonium, if necessary. They would sven dissolve a Dicycls.

I mean, plutonium is so vasluable that theyv want to grsat axtremes

to recover averything.

o] Was that Dr. Garner's group?

A Ne. I think it was Frank Pittman's group.
But these workers ware in four operatlions. There was ons
for purification of plutonium as it came from Hanford; then,

tais purified plutonium was flvorinatsed, made into pluton-um !
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1 | fluoride. 50 there was a fluorids group.

2 Then, the plutonjum fluoride was reduced to metallic
32 | plutsnium. This was Dr. Baker's group. Of all thase cperatlions)
4 | the Recovery Group was associated with the greatest exposures.
5 | They couldn’'t reslly design equipment so this could be done

¢ | remotely or automatically as could be done in the first three

T | operations.

s I mean, every job of the Recovary Group was different, you
9 | see.

10 | Q As part of the Bealth Group in your histery and in the

11 Loy Alamos proijsct history, thers was a research program that
12 |was part of tha Health Group: is that correct?

13 1A Yes.

14 {9 Who was in charge of the ressarch in what was done, what
1§ |was determined, and what were the results?

¢ A You seas what the problem was, we had determined what the
47 [M.P.3.B. was by comparison of the M.P.3.B., of radium. This was

;i not like the situation in the case of the radium dial paincers

s¢ |because wa couldn't measure plutonium from the outside.

20 So what we had to do was to measure the amount of plutonium
2 which was baing sscreted either in the urine or in the feces. w;
2 | e=nded up assayinc the plutoniwm only in the urine. e didan't
ag | kDoOW what fracticn of the bodv burden was excretable per day

24 | UATil the animal experiments were done outs in 3ezkeley br
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jlittle time lapse before that urine analysis was used on a

Joea Hoffman.

On the basis of injecting plutonium into three or four rats
ne detarmined that about one-ten thousandths of the body burden
was axcreted par day.

S50 the only thing we could do was just apply that to our
patients and say that the body burden was cen thousand times
what they excreted in the uzine per day.

Since we were interestsd in che body burdens in the gréder of
cne microgram, which is one miilionth of a gram, wa were looking
for one—-ten thoussndths of 3 microgram excreted in 24 hourx of
urine.

That i a vary difficule thing to do. The task was under-
takan by Wright Langham, and in 1945, he had an acceptable
reproducible: mathod of assay. He was in charge of this research
grogram to develop x method of assaying the amount of slutsnium
axcreted in the urine.

Q The two amounts that you have been citing sort of indicates

there was & little bit of trouble be®ocre that. Was these &

routine basis?

k When we first uysed it, I think wa first used it in Mars

o2 1945. We just told the fellows to gc “ome and shower and

scrub their hands: to take tiess urine specimens, take a da’'s

warth of yrine specimens, and than Langham would assay thess
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samples.

They were just frighcfully high. My Gad, we wers just
terrified because they suggested~-l mean, if they were true--
if that much plutonium was being excreted, the workers would
have God knows how much plutepium; much more than the M.P.B.D.

We reasoned that this was probably contamination from their
clothes, staying on their hands, and things like that.

Within & month or 0, we finally devised a program of
sending the peoplé off the hill for two days:; then they wogld
come back and r;port to the hoscital. They would bathe and

shower and wash thair hair.

Then they were put in cne room and made to wear hospital

garments. They would stay there for 24 hours and collect their

urine during that paried.

Wheh we did that, the amounts of »lutonium in the urine

ware reasonabie. It wasn't until this program had bean worked

out that we were fairly sure that zhe plutonium we were neasuring

had actually been excreted.

Even then, periodically, thers would be high counts which

we would repeat immediately and find were false. There was

contamination. |

Q Whern was this policy of sending them off the hill implamentéd

. i
A I+ must have beean scon aftar we started taking uzine .

; s . |
specimens from the plutonium workers; I would guess thac 2T must,

]
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have bsen by May, 1945.

Q Prior to that, would it be fair to say that there was no

nethod for quantitatively measuring how much plutoniur somebody

was ingesting?

A Yes,

Q Just off thas record—

| (A discussion was held off the record.)

Q (By Ms. Whitefiald) On room swipe counts with tha oiled
plece of paper, how was it determined whers swipes were taken?
A I didn't ever do it myself, But what the monitors would do

would be to ask the people working in the Laboratory what areas

were most likely to be contaminated.

A But just because of tha nature of the method, the informa-

ticn you got from that was pretty spotty; is that right?

A Yes, admittedly.

Q In your 27-year history, you stated that it wasn't until

mask was developed.

Was thers comparatively good protection against airborne

radicactivity?
A Yesx.
Q Prior to that, thers wasn't good protectisn than against

ingesting plutonium?

A  This Xennedy hench mask was a positive pressure mask. They

July of 1945, when a specially made mask called the Xennedy hench
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would pump air. They would have like a big bottle over their
heads made of plastic. They would pump air from the outside
in there sc that the contaminated air from the room couldn't

get up into this,

It couldn't enter this mask and be breathed. All the others

were just dust masks. Thers is e picture of cone here.
Q@ I will ery to look at my copy, but it is kind of hard to
tall.
A It is not a very good picture.
They are still used by people who work with mercury or

dumts of various sorts.

Q The Esalth Group never did develop a satisfactory method
of datecting plutonium in the lungs, &id they?

A No.

Q If a man had a normal X-ray, that wouldn't mean he didn't
have any plutonium in his lungs, would it?

A No.

MR. ESTES: Are we talking about the sort of early pericd
of 1945 to 19467

MS, WHITEFIELD: 1944 through 1946.

THE WITNESS: There was a method which was suggested by 2
fallow nemed Art Wahl, and that was to bombard the body with
neutrons; then measuring any products that were being axhaled.

But we thought the neuetrons might cause more problems than the
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1 | plutonium.
2 1@ The fact, then, that Daniel Lasovick had normal X-rays
3 |doesn't mean he wasn't carrying plutenium in his lungs?
4 |A No.
s |Q The fact he 4id have some positive nose swipes, would that
¢ |indicate, then, that he was ingesting--
T |A It would suggest he was breathing it.
g |9 He was breathing plutonium?
¢ (A Yes. |
10 Did he have positive nose swipas only during the period he
19 |was in tha Laboratory which contained the plutonium?

172 |A We have a record of his nose swipes.

13 (A discussion was held off the record.)

w |9 (8y Ms. Whitelield) There is more on the next page,
48 iDoctor, starting with April 24, that he started with nose swipes.

A

1 I don't know why they ware doinc nose swipes on him; maybe

47 [we just did it routinaly on everybody.

ss |9 The last one, it looks like, was taken in July.

1w A July, 1945,
Q There are zeros in hers, but most of them seem %o be posieivr
A

They are pretty low, though. We didn't consider them

b 4

2 significant until they were more t=an 350 counts per minute. Therx

g3 |WeTe a couple of his which approached thag in July ¢f 1343, :

24 Q In July. 1945, that is when there was a lot of agmivisy wish
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k]
the plutonium; the blg kilograms started to arrive?
A Yus,
Q Isn't it trus that the urine tests cannot detest inscluble

plutonium compounds?

A 1f you ingest insoluble plutenium, tt will just go right
through the intestinal tract. It is only if the plutonium

is breathed and the particles lodge in the lungs and stay there
that we are concerned about the pesitive late effacts of lung
cancer, and things like that.

Q If that would happan, it wouldn't show up as a body burden
on & urinxlysis, would ie?

A Probably gradually.

This has occurred since my time. It is just hearsay. I
can't be sure, but some of the plutonium is gradually dissclved.
It goss t¢ the liver and the bones, and it Ls gradually sxcreted
in the urine from these sites,

How fast that would occur, I don't know. This is all

since my time.

Q Is it dapendent upon the guantity ingested or the gquantity

breaathed?

A You have to ask Gecrge Voelz, Jack Healy, or samsbody lika

what.

We wers very concerned, as vou can ses, in some of chese

Realth reports and meamos. We wers very concerned adbout e
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exposures of some of the workers during Jume and July of 1945,
If it had oot been that we had to get the bomb made as socn as
possible #ll work would have stopped. There was such uxgency
that we kept en going and doing everything we could to maks it
safae.

Q 1'm sorry about the delay. I don't want to repeac xy
questions here,

A No. That's okay. It i{s good to have e rest.

MR, HUGHES: Avnytime you would like to take = break, let us
know, and we will take a braak.

THEWIINESS: Okay. Could ws do cthat nouw?

MS. WHIYTEZFIELD: 1t will give me a chance 2o sort this
through,

(A racesx was taken,)

THE WITNESS: I have ons thing of George Voalz’ that I might
axpand on,

George Voalz, in his Depositlion, was asked whether the
pecple known to have plutonium body burdens wers contascted and

sdvised of this. Well, I wasn't here, dut I'm surs that they

|

weren't, When Csorge snd I sant out the questionnaires in 1973
or 1974, we didn't sy anything about tha zisks becauss there is
nothing they could do about it,

1 mean, it isn't like they are trying to catch it early

or somsthing. The only thing this would have accomplished would

i
l
!
!
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be to frighten people. In the search for radistion injury
whers you can 2o something about it, then we always 4o advise th
psople of the risks and tell them what to do about it.

For example, I have cne population that I have been follow-
ing for the past 25 vears. They were treated with X-rays to
the chest and neck as infants. They have a very high risk ot
shyroid cancer.

This is something you can do something about, bacause if
it is caught early, it can be, A far as we know, cured by
axcision,

We have written to evarybody in this group of about 3,000
pecple to tell them that thay shouyld see their doctor on an
annual basis.

I also have e group of women who have besn given X-ray
trsatments to the bhreast for inflammation of the breast while
they were nursing. They have a very high incidence of breast
cancer and, of course, if that is caught early, the chance of

cure is good.

We are not advising them of the risks until thev ses their

doctors, but wa are actually calling in thosa that agre still

in the Rochester area and are giving tham fres mamnograms.

s} What kind of risks were associated wizh plutonium that ars
inoparable or untreatable?

-

A We don't know that. I hope we never do, but on the Zasis
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of the radium dial painters, we think they might develop
ostecgenic sarcomaa, tumors and cancer of the bone, or cancer
of the lung.
Q How about lymphomas?
A To the best of my knowladgs, lLymphomas are only caused by
very high doses. I think this is true in the Jaganese.

But this is what I was told. As I recall, thers were no
lymphomas in the Japanese.
Q Iz leukemia a risk?
A A very high risk. There's ncthing that car be done at this
stage to protect them, 30 we have tried not to frighten them
except if something can ba done.
Q Are thers any other kinds cof zrisks besides the bones? You
said sarcomas?
A Tes.
Q I suggasted lymphomas and leukemias.

MR. HUGHES: Lung cancer?

THE WITNESS: Lung cancer, yes. Leukemlas, I don't know

p

about, I don't think even the radium dial painters--I think thers

was one case of levkemia in one of the early dial painters, but !

we weran't actually absolutely certain of that. %
I have forgotten what it was becauvse this was many ysars

ago, but I think in 30 cases, we may have had one cass of lauklmfe

Q. Do you know where Popham may be? '

DALE K. ELLIOTT
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a “ol
Q You haven't had any contact with him recently?
A No. I loxt track of him a long time ago.

Q In reading your aistogx‘ot tha Health Group, I had a couple

of gqueations that I would kind of like to go through a series
that is based on that.

AI Sure.

Q In that report, you state, "hA failure to devise a satisfac-,

tory test‘to determine the amcunt of plutonium in the lungs

that exposed personnel was one of the major eriticisms that

can be directed against the program with justification."”
Would yeu commant on that for me?

A I must have besn awfully righteous in those days because

we still don't hava & really satisfactory method of detecting

plutonium in the lungs.

We can measure a half-M.P.B.3, and-~I forget how many

nanocuries--but Gecrga Voelz can tell you the pariod. I« isn't !

4 very sensitive test, even 30 vears later. E
Q We have been referring to M.P.B.B., Would you stats, for thel

record, what that is? i
A Maximum Permissible Body Burden.
i In your article, vou also made a2 statement, "We cannot say

whether or not those persons have breathed dangerous amounts

of plutonium in their lungs. This is serious sines innhalatzion

DALE H. ELLIOYY
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18 2 From some kind of lung contaminstion?

g7 Q In your report--and we touched on this briefly bafere--vou

41

t |of plutonium dust or spray is one of the most important means
2 | of exposure to many project personnel.”

3 That is true, isn't it?

4 | A Yas.

g Ses, ona of the things that saved us--I mean--we had

¢ | tremendous luck because plutonium is very insoluble. It just
7 wasn't absorbed from the intestinal tract. The particles that
s |were produced wers of such a size that they do not seem to have
N lodged parmansntly in the lungs.

10 They are coughed up, and then swallowed and passed through
11 | the intestinal tract.

12 If this had been radium, which forms very soluble compounds

13 | everybody who had anything to do with plutonium would be dead
14 by this time.

1 A From breathing it or swallowing it.

18 sald the facilities to safely process plutonium handled in thea

"' Lab wars inadequate tc meet the demands during the early pare of

20 1943.
21 That is when they got the big influx of plutonivm? '
a8 A I zhink it was about ten times what we were prepared to
h -,
23 andl i
2 o8 You just didn't have adequate safety measuras?
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'where many health hazards existed.

Q In your report you stated that "cthe records of dosags

could you comment on that? What d4id you mean by "incomplete,”

A Right.

That ten times figure may not be accurats. It illjns: vhat
z simply recall.
Q You also stated in thd‘hiltary that it was often necassary
to rely on monthly questionnaires to group leaders and in!orma:ifr

Zrom the Safety Committee or chance conversations to deterxine

Is that true?

A Yes. We had to depend upon the group leaders bacause we
didn't have a menitor that we could put with evary person. So
thers is some problem thare because the group lesadars were mainly
academic people who wers used to opsrating on their own.

They didn't like to be regimented like that. They weres

pretty casual,

receaived by parsons exposed to external radiatior were incomplets:

anéd now were they incompleta?

MR. ESTES: Would you give page refarence of the repors: thes

MS. WHITEFIEILD: I didn't document it. It is the Hisrorv

of the Health Project, I bslieve, Nick., These criticisms and }

comments are directed towards the lastc coutle of pages. i

MR. ESTES: I see the one vou are refarring to.

THE WITNESS: Sometimas we idn't know where the radiation

DALE H, ELLIOTT
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hazazrds wera. We depended entirely on being informed by the

group leaders, you sse. But somebody would give a radium source|

to somebody elss, and thepn not tell us.

As ] say, thase group iu;d-r- were not organization men,
really. They had bsen individual chemists, and they hated %o
be regimentad or told what to do. So they were sort of casual
somatimes,

Alse, if we did anything that interfered with their work,
they didn't like that at all. Thay were used to operating
completely on their own.
qQ Just off the racord--

(A discussion was held off the record.)

Q (By Ms. Whitefield) If you would find out that somebody
might be expcosed to external radiation, would you provide tham
with a film badge; is that primarily what you would do?

A Yes.

gs] The external radiation sources may be handed down, and

thers would be no record, no £ilm badge, if they didn't well ycu;

they were passing on the radiation?

A That's Tight. Also, Lf you know physicists--we'd bescer

make that off thas record.
(A discussion was held of2 <he record.)
Q {(By Ms. Whitefield) In your repovt, vou state, "Heratolocy

records of persons axposed to radiation or radicactive materisl

|
!
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3y |were incomplete.®

2 Could you comment on that, toa?

3 (A Some of the pecple were uncooperative, and we would tell
4 | them that they were due for e blood count; but they just wouldn't
§ | report to the Laboratory. |

s 1@ From what you tell me, there was a sericus problem in

y |getting cooperation, scmetimes, in monitoring and testing?

s | A Thers were a bunch of individualisty.

o | Q In your report, you noted that there was a sericur break-

10 | down in the health program both in Los Alamos and Trinity for

41 | eight weaks in the fall of 1945.

12 MR. ESTES: Where do you find that in the report?

13 MS. WHITEFIELD: Off the record.

14 (A discussion was held off ths recerd.)

\s MR, ESTES: Why don't we go Back on the racord and say

18 that you are refarring tc statements on Page 13 of the Health

17 Bistory.

18 MS. WHITEFIELD: History of the Heal:h Group written by

19 Dr. Hempslmann.

2 THE WITNESS: The first thing that happened just before the

a1 | Triniey Test, Dr. Nolan, whe had been in charge of tiat, the
- health and sufety at the Trinity Testi site, he was ordered

2 cvarseas to accompany one of the atcmic bombs going by ship ©©o

i
24 ?}niln.
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S0 we had to make up that. I mean, that was a severs

lcss to us.

Then, after tha test, all of the military peaople in my

group, both doctors and SBD'boys who had peen working on monitors

ing, they were all sent overseas ¢o Hirsshima and Nagasaki. It
was a group of about 12 pecple or something like thae.

We were hard-pressed toc keep things going.

Foriunately, after the test, sverything quiatad dewn. But,
I mean, to suddenly be wizaocut a staff is a sericus bhlow.
Q Were you able to maintain any health records, the testing,
the monitoring, and the swipes?
A We did the best we could. I don't know how good & Job we

aid.

Q Was it done in approximataly the same fragquency?

A T would guess so, although maybe not, because as I said,
the level of activity declined so that there just wasn't as much
work to 4o as thers had bean.
Q Wno from the Bealth Group went out to the Triniey site?
A 1 was in charge.

Idon't know., Doas it say in thera?

MR. ESTES: MNo. |

THE WITNESS: We had gotten a lot of physicists to do some
of the monitoring at different sites. ALl zhe members oI the

Health Group except Captain Nolan were tlers.
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Then, these remots sites were manned by other physicists.

So it was al) covered pretty well.

Q Do you have any recollection of Daniel lLasovick being

thare at Trinicy?
A No. wWas hae?
A Rot according to his personnel records.

Ware there trips mades to Trinity after the test, to

your knowledge?
A Tas.
Q How many?
Wers several trips made?
MR. ESTES: By "Health Group pecple," you mean--

Q {By Ms. Whitefield) By Health Group paople and by SED

personnel?

A Yes.

It vas opened up, and I think almest anybody from the

Laboratory c¢ould go down there.
They wera provided with badges and booties.

I wasn't there during that pericd, and I don't have any

ides how many pecple visited the site.

Q Is it your understanding there was some informal visiting

DALE H. ELLIOTT
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as well az projects?
A I suppose mo.
Q Are you aware that a box filled with trinitite was taken

from the scil at the tast site at Trinity and was brought hask

to Los Alamos?
A I have heard that story, yes.
Q  Have you heard that it disappsared, also?

A I'm not surprised. There was somebody who was making

rings out of it.

Q Here at Los Alamos?

A Yas. I don't know who it was.
Q Batween 1944 and 194672

A 13945 and 1946.

Q Was that a source of external radiation, that reck?

A Yes. It depends on what they did with i{t, If they had
it on the outside of p metal band, it was perfectly safe. The
danger there was primarily beta rays, which are not very
peanatracing.

If they had the box sitting in the middle of zhe room and
it stayed there long enough, it could have caused late affects.
Q How about.just having a chunk of stone on your ccffes
table or something? How hagzardous would that be?

A Idon't think very hazardous. I have a ¢hunk on ny desk,

but it was obtained legally and embedded in plastic and placed

DALE H. ELLIOTT

0013084D.048

LANL



RSO~ W SR S < RS- B - By - B )

4
st

0
1
7
1

14

‘18

18
17

k)

2%

2

24

1048181

8¢

on the stand. This was dons by the Laboratery.

Q Pr. Hempelmann, did you have the chance to go over

Mr, Lasovick's health :scorgs?

A Yes, but very rapidly. I just sort of flipped through tham
Q I want to ask you if Mr. Lasovick's hematology recaords

are complete, te the best of your knowledge?

If you would like to go through the medical records again

and just check, that would be fine.
A Incideritally, I was the first person to examine him, so I
must have known him.
Q That is the beginning?
A This is my writing, I didn't sign it.

You want to know his blood count, you say?

Q Yas. Axe his hamatology records complete?

A They go from July, 1944, to what? Is that 15467 I have a

hard time reading this.

Yes, they are. The bloed counts aren't a very goed indicase

of radiatior damage. They are done much less freguently now

than they weras then.

. {
Q What is whole body counting of plutonium? !

A Thare ara these counters, crvstals, whieh detect individual.

i
gamna rays. Thay are placed around a person's body. There ace !
1
agveral ol them, usually. They measure tha amount of raliacion

emittad by the lungs or the liver or & contaminated wouné. The

g

|
(
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t |can pick up the presance ¢f plutonium that way.

2 But it l#r’'t very sensitive because plutonium only smits a
3 | very weak gamma ray. Compared to the alpha particles, they are
4 | very infrequent. -

s {Q Was this method of counting arcund in 1944 and 19467

g A No, probably not.

7 ‘ I should state that I am not an expert on this subiect.

s |Q Were thers any cother tests besides film badges that were

9 |used to detect exposurs to external radiation?

0 A Thers were materials that were put in ths film badge to

11 |detect neutrons. I think there was red phosphorous. I have

12 | forgottean what else; matals.

1 |9 I don't know L{f I asked you this bafore or not, but are there
14 | any film badge records on Mr. Lasovick that you know of?

g | B I don't know. I don't think they wore them iz the D Build-
1¢ |09 or the D site bacause they weren't working with penetrating
47 | Tadiation. I mean, this is just my recollection.

e |9 That is what we want to know.

“‘ Based on Mr. Lasovick's work history, can you say whether

20 |OF not he was exposed to radiation from the cyclotron, the
g4 | Van de Graf, or the DD source?

2 |A I would doubt it.

23 o] Thesa thiags were in places other than the D 3uilding?

24 A Gh, yes. They wers completelyr zermoved.
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Q Was Daniel lasovick ever invelved in a critical experiment?
A No.

o] What is Omega?

A ¢mega was & sits in the"I.os Alamos Canyon which is to the
south of town. This was used originally for experiments like
the water boliler and the early efficiency and chain reacetions;
-vuriations above that, alio.

When we had plutonium in a suberitical form, it was used
for these criticallity experiments. That is where the first
accident occurred on August 17, 194S.

Q Do you have any records of Mr. Lascvick being at Ooaga

or involved in that accident?

A No. @ have just been reviewing the accidents that occursed
do;n there, and his name was not mentioned. I feel quite
confident of that, because I have heex pulling out all :hc old
racords.

We have also been real cooperative. I have not seen his
rame thare.
Q You examined the records?
A Yes.
2 What is Pajarito? Wss that ancther criticality aeszidant?
A Yes. That is whers the crictical assembly experimencs vere

moved after the first accident, sthe Zirs: fatal accident:.

] Did yocu examine their records?
!
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_— ] You may not be the pezson to ask, but on a personnel record,

1 |A Ne. Just the records at the time of the accident of the
2 | people who were there.

2 iQ And Daniel's name didn't come up at all?

4 | A No. |

s |9 De you have any knowledge that he might have been at

¢ | Tajarico?

y |A I would doubt it. I was never there, as I recall. Maybe
: I was.

e |Q What iz Bayoc Canyen?

w0 |A That is a canyon to the north of us. That was used for
11 | testing the implosion method of setting off the atomic bomb .
42 | There weze large amcunts of radicactivity which wers bleown up
13 with T.N.T. with that.

s |8 Are there any records that Danlel Lasovick was in Bayo
8 Canyon or worked down there?

- A I have not sesn any of tha records, rsally.

q¢ |¥hat is meant by the scatement “never at Trinity"? What does

1" that mean? Does that mean he was not at the Trinity test, or he

was naver at the Trinicy site?

2 A I would sasume that it would mean that he was not at the

2 test and had never gone down there afterwards., Sut I don's

know for sura.
23

2 Q- for people that went to the Trinicy site after the test that
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you have knowledge of, would veu give therm film badges to wear
with them when they went o viait the site?

A As I recall.

Q Unless it was one of these unofficial visits or a visit
where they 4id not report it to you, they would have had a film

badge record?

A I think s0, yes. 1 know that we ware trying to keap this

under control, but we may have failed on some occasions, because
this iy whan so many of our staf?? had been crdared overseas.

Q When we wers talking before, you said that cccasionally
you would excise cuts that ware contaminated with plutonium.

Do you have any recollection of the number of cuts that vou did
such excision on? Was it a large number?

A I would have to guess at i12; I den't know., I would say

maybe five or six, something like that. Byt the most memorable

ons was Wright Langham. FHe was trying to inject plutonium into l
!
a zaz, and he stuck the needle into his finger. He came cver to|

see me, and he was the most smbarrassed person I think I have i

seen ip my life.

Q Can you give me any idea how many you might have excised?

A Half a dozen.

Q Are you aware that Daniel Lasovick suffered a cut in

April of 194572

A No. I didn't know that,

DALE H, ELLIOTY
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Was it in a contaminated area?
Q@  In April of 1945, he was working in Room 301.

MR, 25TrS: I don't think we have any record of whers it
was: whether it was at home or at work.

MS. WRITEFIELD: That's right.

MR, ESTES: We have no idea.

MR. BUGHES: We ars not sure. He might have been cut at
the barracks, for all we know.

THE WITNESS: Was it excised?

MR. RUGHES: Yas, I think so.

M$. WHITEFIELD: Let's just go off the record a second.

(A discussion was held off the record.)

THE WITNESS: It doesn’t say anything about the tissue
baing sent to be assayed.

Usually when these wounds aés excised, the tissus was

sent over to Wright Langham's group for assaying:

Q That was usually noted in the record?

A Yes, This looks to me like an ordinary wound which was

not excisad; it was just cleaned.

MR, BSTES: I think the record ought to reflect that he is

looking lﬁ Mr. Lasovick's hospital zecord; the notss from

April 21 to 25, 1945.

p (By Ms. Whitefield) Bu: the fact that there is no staze- |

ment about excision in there domsn’': mean that the wound wasn't ;
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contaminated?

A No. But if there wasany thought that it might have been
contaminated, it would have been excised. That would have been
so indicated in the record rather than just to say the wound

was cleanad. |

v] What is a shot?

MR, ESTED: I beg your pardon?

MS5. WHITEFIELD: OQff ths recerd.

(A discussion was held off the record)

THE WITNESS: There were T.N.T. shots all the time. I don't
guite know what you ara talking about, Thera were tests with
T.N.7. many times a day.

There was alsc a shot at the dayo Canyon arsa. I guass you

would call that a shot when they wvers testing the implesion

system with T.N.T.

Q {By HMs. Whitefield} A shot could refer possibly to sither
the T.N.T. or this tast down at Bays Canyon?

A Yan.

2 Can radiation exposure result Irom a shot?
A In the casa of the Bayo Canyon where there was radioactive
material involved, in the case of the T.N.7. explosiocns, no.
Q Do you kaow what a bomb firing is?
MR. HUGHES: Chanmically or milisarily?

s (By Ms., Whitefieldl I thought it might have besn the name
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being a bomb firing?

A No. I would think it was a general term. Although, in
the usual test shots, I don't think the word "bomb" was
connected. ‘

Q Would Trinity be--

A That would be a test.

Q A likely candidate for the term “bomb £iring"?

A Yes,

Q What kind of tests or monitoring did you d¢ at Trinity
besidea the badges?

A We had very salaborate systams down thers. We had monitors
with zadiation meters there with every party. I chink everybedy
had £ilm badges.

Quite sarly afcer the test, partiss would go inte the
cratar; ons party went in a modifying tank, and each of thase
groups had their own; had severxl radiacion monitoring devices.,

I think they were all covered pretty well.

Then, at the end of tha test, tha procsdures that ware

invelved after the test, evervbody's radiation badge was meaABuLe:

Q Are you familiar, Dr. Hempelmann, with the differeant kind

of protective clothing that was worn in tha CM Groups?

A Yes.
] Did thas protective clothing vary much from group to group?
A I don's think se. I can't be absolutaly sure of these

DALE #H, ELLIOTT
Count Raponan
208 MARQUETTE, N.W. — SUTE 1418

DM AMaAS B Wl e A AR

00130840.056

104819y

LANL




4

PN e

bt bl bl i bed i e

"y

10

1

12

12

14
%
"
17

1

14

21

24

58

things because I wasn't over there, for one thing. Byt I
think they just had scandard clothing.

When you went into a contaminated arsa, you would put on
thess things like hospital pajamas: then a gown over that; then
the mask and a cap and booties,

I think they all 4id ie.

Q Later on, the face mask or the mask that covered the head

wAS worn?
A Yes.
Q what kind of warnings were given to technicians regarding

the dangers of plutonium, the dangers of uranium, and the
nazards of external radiation?
A I remenmber in 1944, going arcund to every group and salking
to the whole group, including the janitors, and talling them
what the hazards were; what measures should be taken, and I
would just give them a total brieling.

Then we devaloped these haalth safety--what arze they
called?

MR. ESTES: Handbooks?

THE WITNESS: Handbooks, ves. The first one I saw in the

A
't

axhibit was in August of 1945. But I'm sure there were handbooks

eariier than thae.
But -he hazards and recommended trocadurss ware describec

in great detail. ©On one page, <here %as 1 statsment $a,in g,
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which he has identified?

"I have vraad the above and agree to abide by the recommended
procedurss,” or something like that.

Then they would sign and send it in. I don't knew who
collected them, but I suppose the CMR did.

M5. WHITEFIELD: Reggie, would you check to see if thare

are any exrlier handbooks to seae if there are cthers than those

MR, HUGHES: There are. 1 may have even gotten a copy in

the last two waekxs., It would be the CX Division Handbook.

Q {By M. Whitefield) Could you tell me, Dr. Hempelwmann, 1
what you remember were the hazards you instructed tham about

in 15%44 as ta_pzutonium?

A They shouldn't eat it or breaths it. They should wear the
protective clothing, mesks, follow the procedure of showering
when they left tha contaminated area, and putting en thair own

clothes.

Q Did you warn tham of any risks as you saw it, ¢f ingastion
or breathing plutonium?

A I don't think we spelled out too clearly what we thought

might happen; what the worst situstion was. Wa just indicated
<hat it was bad, and thay should follow the Eules.

2 Wers dailly rem counts made?

A ¥e., The film badgex were csllected every week or svery

month, depanding on the hazards that ware invelved., Then, Irom
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the blackening of the film, or in the case of nsutrons, you
could calculate the rems.

Q wWhat kind of warnings 4id you give as far as the hazards of
uranium?

A I think the only thiné I could have said and probably said
was that it is not a radioactive poissn. It is @ chemical
poison with the kidney.

Q Row about external radiation haszards?

A The external radiation is almost immeasurable; even if

vou were standing beside a huge block of uranium brizks,

Q What was done to protect pecple from external radiation
hazards?

A Do you msan people not working in the D Building?

Q That's right:; those that were sxposed 0 sxternal :cdigtlow
sources?

A We would, of courss, keep a careful rscord of what the

radiation levals wers, say, around the cyclotron. The areas

vwhere the radiation was the strongest, we would bloek those

off, rope them off. Then we would indicate what the lavels
waze and how long pecple could ba thare.

They all knew what the hazards were and what the dangers
ware. Then, we would check on their actuzl exposure by means
of the f£il:n badge.

I'd bhattar not say what I was going =0 say.
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Q Are you au.r‘n

A I was just going te say they would abide by the recommanded
procedures unless they were really very anxious to get the
sxperiment done.

Unfortunately, the mo:; scholarly and inguisitive the
person, the greater the tendency to ignore the recommended

procedures. The janitors, I am sure, always did what wa told

Q Do you know exactly what kind of compounds of uranium
Mr. Lasovick was werking with?

A Ne.

Q Did Disck Baker?

A He didn't know the spacifice-

MR. HUGHES: Can we go off the record a minute?

MS. WHITEFIELD: Sure,
(A discussion was held off the record.)
Q {By Ms. Whitafield) ODr. Hempelmann, if you would like to.

I have some guastions concerning the health safety rules for

the CM Divisieon. ' {
I guass they are here in the Answers <o the Inu::nqnta:iesi

MR. HUGHES: Exhibit M.

While you are looking, let me talk ta the docter again.
Let's take another Quick break.

(A recess was taken.)
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1 [ Q (By Ns. Whitefield) In the health safety rules, it says
» | basically {f a room count if over 5,000, work must be stopped.
3 Are you aware that in Room 301 A and B, betwesen March 22,
¢ | 1945, and August 25, 1945, the counts in that room registered
¢ | infinite on soms particular occasions?

¢ A Yes.

r [ Are you awara if thoss rooms were closed and decontaminated?
g |A T don't remember that specifically, but the procedure was
$ |to close the room and keep pecple out until the lsvals wers

1o |down to what we considered tolarables. |

19 1Q Would a count cof over 5,000 bs one of those counts which
12 |Yyour group would bs called over on?

53 |A  Maybe not ms personally, but with the Bealth Group, somebody
14 (would.

i |@ Would they, in turn, write & report or record of what

1 happened?

7 A I wouldn't be surprised, particularly if the readings

= = A M S X X M I3 &t ch s

1@ (Were infinice.

9 10 Would Mr. Popham's group also keep a racord?

o A Yes. !
i
21 MS. WHITETIELD: Reggis, could we check, or could you check '

2 and supply me with any records of decontamination during that
23 period, and what notes were made?

2 |* MR. HUGHES: Unless I am mistaken, you hava the 4aily roecm |
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readings before and after the decontamination.
Q (By Ms. Whitefield) Was any records cther than counts
made such as positive explanations of why the count was so nigh?
A If there was an accidant, or something like that, these
were always written up.
o] (by Mm. Whiteflald) <Could we chack and sew if there are~-
MR, HUGRES: You alsoc have all thae accident reports, or
if there aze any I haven't given to you yet, I will find them
and giva theam to you.
I don't find anything written up about an accident in Jol.
The stuff you hava had for nearly two yvears would cover that.
Now, Lf, sspecially 301, weres counted over 5,000, than the
team went in to decontsminate that room,
Heze I am tescifying. There is no particular report writtes

up just because it got contamination because of what they wers

doing in the room; it was routins.
THE WITNESS: 1If the contamination was caused by an acci-

dent or something like that, that was written up.

MR. HUGHES: It was, but to the extant that aseident raport:

are still available, I have given them to vou, or thers may e
a few more things in the stuff I am about to give you:

2 (By Ma., Whitefield) If the rcom kept reading infinice
because it was just an ovarload and the safety procedures were

not adequate to handle the safe, proper testing of piussnium,
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would any reperts be written up explaining that that was tha
situation as opposed to an accident?

A I don't racall, 1'm sure that during the period we are
talking sbout, just befora the end of the war, everybody was so
overloaded, the QR Division was so busy cleaning up places and
nmarching that they may have overlooked the procedurs. There
were 40 peocpla in that division working on that, and thay wers
just a3 buasy as they could be.

Q ‘When an infinite count was nexsured, were the pecpls in
the rooam notified that that was the count in the room?

A Sure, I think they would have besen shut out cof the room
until the levels were brought down.

Q In your History of the Health Group, you state that in
August of 1944, following an sccident in which plutoniuz blew
up in the facze of Donald Mastick, a research prograz was bagun

to study the biclogical problems related to plutonium,

Was that research program undertaksn? If so, what ware

the results and who were involved i{n ie?

A I think we hired some people to try to assay plutonium in
tha urine,

Whan was that?

!
Q 1t was August of 1944, E
1

A They weren't particularly good chemists. Then, we Ilnally
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ware able to get Wright Langham, who had baan the plutonium

assaysar.

The group had ancther nman under Norman Potratz, and we

were able to get him transferred to take over this program.

After he tock charge, things moved right along. i

Q The urine test was tHe eventusl result of that program?

A Yas.

Q In your 27-vear study of tha 25 plutonium workars, three
weare dropped from that program. What were the body burdens of
the three that ware dropped?
A I can't tell you offhand. As I understand it, 1 know the
figures 27, 26, and 215 wers used diffsrently. Of course, what
I think happened thars is that there wers 17 pen, and one fellow
who lived in Albugquergue was uncooperative.

I forgot what his nama was.

At this tima-=1 am not guite sure when it was==but his
latest urine counts were much lowar than the earlier ones. He
had a much smaller body burden than we originally thoughs.

B3ecause of this, and bacausa he was uncooperative, we droppad

him.
S0 that left 26.

At the time of that, the reperz thaz vou ars talking about,
one petson had died. So we dropped him.

We ware talking abour the 26 living.
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In ¢he last repert, I think we went back and cne more
person had dled. But I think we went back to the 27.

Q on Page 12, it said that you had originally started ocut
with 29, and that three were dropped. I imagine one of the
three might have basen the uncooperative cne?

A Yes.

Q Do you have any recollection about the other two?

A No. I don't even recsall writing this.

g Or why they were dropped?

A Nao.

Q In your study of the 214 plutonium workers, you found
seven deaths from cancer and five persons that were still
living with cancer. BHave there been deaths of those five?
A Not tha:_I know of., I might tell you what happened thare.

I am a seli-taught epidemiologist. I have been doing thls
sort of population study for 25 vears. I have also bean lucky
in that pecple have guided me. But I have never had anv irain-
ing in ie.

So Georga and I were doing this on our own. We wars just
extending the study of the 27 pesopie. We wers seanding out these
guestionnaires. I think we developed the roster in 1973, “Then,
we sent out about two guesticnnaires.

Then a trained epidemiologist was hired, a fellow samed

Jim Stebbing. I think he thought cur methods ware ver:
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amateurish so he sort of dropped the study in 1975. ¥ow ha
is interested in it, and he is going back to {r.
But I think the reason he dropped it is that he was in

charge of following the 15,000 pedple; you know, people wio had

bean axposed or potentially exposed to plutenium.

He falt if we tock this group ocut and treated them differen

| 1y, then that would bias the whole study.

I think that was his reasoning.

But he didn't want to continue that at the time. Of
course, I was only a consultant. I couldn't do it on my own.
Q Dr. Bsmpelmann, isn't it true that 12 cancer victims, this

seven dead and the five living, had body burdens of less than

20 nanccuries?

A I doen't recall. Byt does it say that in thare?

Q Yes. There is & table in there.

MR. EUGHES: Is chat the 224~worksr ons?

MS. WHITEFIELD: Yes, the 124-worker ona.

THE WITNESS: Heaze. I can get it very easily. ;

MR. HUGHES: Exhibit N. l

THE WITNESS: I think Table 2 or 3, or something like that-%
maybe it is the other ons now. ;
Q (By Ma. Whitefleld) I can't seem to find i+, either. !
A That is the axpected number of Seaths.

MR. ESTES: It doessn’t tell what bedy vou are an.
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e But vyau don't rameamber?

THE WITHESS: This must be it.

I saw it today. 1t is not that one.

MR. HUGHES: Thess two are the sams.

THE WITNESS: No, they aren’t, really. Maybe I didn'c
bring it with me.

But thers is a paper on thess 224 that George Voel:
presanted at Oak Ridge in Cctcber. I got a copy yesterday.

If it isn't here, it is in my coat. '

MR. HUGHES: It isn't that one?

THE WITNESS: No. Maybe it is in my car:; I den’t know.

MR. HUGRES: That is a mors recant one than we have, I
think; is that correet?

THE WITNESS: Yas. You can get copies frem Mary Jo.

Q (By Ms. Whitefield) Okay; that is fine, Doctor. I will
get copies of that myself,

A Table 2.

A “ol

Q On your 32-year follow-up, have thers besen any efforts to

update that on those men since March, 15787 Was tnis Octcber
paper that vou are referring to an update of the 32-vear study? ?
A  No. It was an update of <he 22. @

i
o Has there been an update of the Ji-yasar study o7 rour arigia

group of 26 workers? 1
|
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A Yes. That has appeared 'in Health Physics.
Q Is it authored by you?

A Gecrge Voelz is the author.

MR. ESTES: You are speaking that the 32-year study appears

L

in Haalth Physics, in other words?

THE WITNESS: Yas,

MR. HUGHES: You had it? I didn't know you had that cne.

M5. WRITEFPIELD: Yes.

G (By Ma, Whitefield) What I am asking is: Has there been

any follow-up since this study?

A No. We have been doing them avery five years. We have bes?
updating them every five years.

Q Have you baen getting medical records on thesa man in the
years that have passed since this cams aut?

A Ne, I haven't. I am ashamad to say I was supposed to
write a letter to them, and I just haven't. Bout I'm sure thaz
if chare are any new symptoms the men thought were serious,
they would let us know.

o} You haven't heard £¥on them?

A ¥No. We assume they are all right, That is what I will do
during this period that I am here. I will draft s let=er and
send it to them.

Q Could you inform me i’ there ara rezor:is of any new cancers

in the group?
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A ¥o. This work has Seen 2cze by the men whe puild whalse

A Yes. We would have heard of that.
Q I suspect aso.
A This is a very close group, really. Wright Langham used
to send ocut nawsletters. Then, we would know What we were
looking for, and they havalb--n veary cocperative.
Q Have mors cancers developed in the gzoup of 2247
A I don't know. UWe have rot followad them up. But I think
Stebbing is going to.
MS, WHITEFIELD: That is all the guestions that I hive.
Thank you, Dr. Hempelmann.

MR. ESTES: I will ask you a coupla mors for clarification,

Doctor.

EXAMINATIOR
BY MR. ELSTES: .

v} You left los Alamos in 1548; is that right?

A Yas.

Q You have done ressazrch at the University of Rachester
Medical Schoel on radiation-relazed mattn:l; is that correce?

A Yas,

R This particular questicn that has come up on measurement

of plutonium depositead in the lung, isg that something that vou |

specifically have dcne researc: on since 19487

OALE H. ELLIOTT
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1 | bedy counters.

2 1o Is this something that George Voelsz is involved in?

3 | & Yes. His group is, but there also has been some work done
4 | by socmebody on developing a small counter which would be put

§ [ down the esophagus to the leval of the tracheal lymph nodas

g | in the hope of picking up something there.

T | Now, I haven't heard anything about that for the past two
¢ | OF three years, so I suppose nothing came of it. George Vorlz
9 { would know.

1 !0 If wa want €0 know progress in the lung, George Voelx and
49 | his people ars the world's leading authozities, as far as you
12 | knew?

3 | A They are among the world's lsading authorities.

“w |9 There was some dlscussion of a period of time during which

1% the amount of plutonium being processed was greater than the

i
1 eguipment they had to handle it, I guess, was che thrust of the !
1

18 . The refereance, the discussion on Pagcs'lo and 11 of vour

19 Bistorv of thae Health Group, and specifically on Page 1l whare

it says, "The facilities wers adsguate to mast the Jdemands for
21 handling plutonium am what it sets acceptable for a short pericd
2 during July of 1345, when the Recovery Group {((M=5) thandled
2 the amounts of nlutonium which exceeded the capacicy of ics

24 'gatety equipmenc.”
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Is this generally the ptriodlnnd the incident that you

were discussing?

A That is the time when thess high urine counts were dis-

covared.

Q It indicates, followinc ths text, that four persons were
exposed to amounts in excsss o2 a safe anmount.

Was any one of these four Daniel Lasovick?
A No. These ware the people in the Recovery Group. I would
think you could pick tham ;:ut from that 27-year study.
Q These would be people that are in the 27-yvear study of
the 26 or 2% people; whatever it is?
A Tes,
Q Lasovick is not one of thoms 25 or 267
A No.

MR. ESTES: I think that is all I have.

Thank you, Doctor.

M5. WHITEFIELD: That's it. I have no more quastions.

(The Daposition was concluded at 3:30 P.M.)

B R E R EEEEE

Transcribad by: Nan Adamson

Proofread by: SAcms 7T
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STATE OF XEW MEXRICO )
COUNTY OF 3BMIJ-O; =

I, =& officer beafore whem tha foregoing Deposition was
taken, &: hepsbv certify that the witness whose testimony ap-
PeArs i thg Soregoing Deposition was duly sworn by me; that I
personall. recorded his testimony: that said Deposition is a
true recsci of the testimony given by said witness; that I am
neither azzo-nev nor counsel for, nor related to or employed by
any of <ha tareies to the action in which this Depaaitipn is
taken, ani ==zt I am not a relative or smployes of any sttornev

or counse. a=ploved by the parties hereto, or financially in-

terastel . =44 action.

Notary Public
My Commiss::~ gxpires:
4/28 =

a— H
Cost 02 zna :xziginal to <:a Plaintiff: ﬁ / 7
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