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woden.

Investigations performed were as follows:-

Blood Count. Hb 133 8/1 MCV 85, MCH 29.7, MCHC 344, Plb&elets
570 x 10°/1, ESR S5mm in 1 hour, WOC 5.2 x 107/
Reticulocytes 2%, Differential on the white cell
count Band Forms 4%, Seg. Neuts 75%, L 15%, M 5%,
E 1%.
The blood film was grossly almormal and showegd
nucleated red blood cells, moderate to marked
anisocytosis and poikilocytosis, and a moderate
degree of polychramasia.

Bone marrow aspiration was performed and was difficult to aspirate heex __

fram the right posterior iliac crest and frap the 2

sternum. A reduced number of marrow particleg we_re —_

obtained and on microscopy the particles appeared &S

and abnormal. Erythropoiesis was dyserythroiq, .

Granulopoiesis was dysplastic and only occas{oral) :

megakaryocytes with dysplastic features could be fa,,.. -
o Lyxrphocytes were present with occasional atyLica) £==-

Bene marrow trephine showed an almormal marrow with hypercellular mpssss
of haemopoietic marrow filling the marrow spice wit:
irregular islands of fat cells between them. A1) o=

cell lines were present but negakaryocytes €{>6=red
- © unusually promment variable in size and fo'an o= -=‘s

A marked increase in reticulim. was present ard the J=°3S -

were those of a myelofibrosis.

Biochemical examination was unremarkable apart frtm a mildly elev=ted
creatinine of .12 and urea of 7. 4mn/l

Chest X-ray was normal,

Liver spleen scan showed a liver of normal size with even uptale =and & _
enlarged spleen with even uptake. -

A bone marrow scan with technician 99 sulphurcolloid was perfomme and
showed minimal uptake of sulphurcolloid in tte =s-r=x
and pelvis and no uptake in the sternum with ng eyid—s
of peripheral extension into the lang bones,

Interpretation was of marrow hypéplasia. . T

_—
b

In view of the dyspnoea,respiratory function tests were perfased and s:.r
mildly abnormalAlveoloarterial oxygen daffe:s».ce, o=l .

gas transfer, normal lung volumes, and nor=l alirwas -

resistance with normal spirometry and nmO sizifiicant -~
upper airways obstruction. -However, an exsrsiges test
was also attempted in order to pick up early Z2ec—rees X
pulmonary fibrosis. This test was aborted Ye-airage o
severe hyperventilation causing dizziness &€ @3 otpess
therefore making the measurements of gas trecsfear
quest:.onable. )
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radiation levels at the site and it was
important to do these as quickly as possible to
reduce the exposure time.

However, we were working a lot of overtime at
the time and it was not uncommon to almost
triple ones normal,bay. The overtime was only
available when working‘in the forward zone
however and once our film badges and other
ﬁersonal mdnitb;ing devices showed we had
reached a certain jevel we were restricted to
the rear-ward zone with a conéequent loss of
overtime. Therefore, it was common practice
among the people involved including myself that
as- soon as you knew you had reached the allowed
_level you had to leave the film.b%dges and the
dosimeters in the Land Rover so they did not
register. At the time this seemed to be just a
big game and the overtime was terrific. Because
of this practice the recorded levels of
radiation measuredlwere only a fraction of what
I actually received. ‘1 recall that on one
occasion my film badge was soO black that the
densitometer being used could not even read how
much radiation I had received. I received my
major radiation exposure however during the
surveys of a bomb site about six (6) months
after the actual explosion. To allow
repeatibility in the measurements of the
craters, a set-of twelve lines radiated out from
the actual ground zero point. Wooden: marker

pegs were placed at 100 foot intervals along

- - o T



these lines. and the measurements were taken at
these pegs. This allowed us to get a reasonably
good idea of what was going on: but it suffered
from the fact that the area between the
radiating lines never got measured at all. 1
had been surveying this crater for some months,
and one day when I was out by myself doing a
survey of this crater, 1 noticed a few anomalous
readings. I decidéd to do a bit more
investigation, and found that there was a very
much higher jevel of radiation in an area
petween the normally surveyed lines. The level
of radiation was such that the instrument 1 was
using could not measure it. However there'was a
. mode in which these instruments had bgen found
to work, that although it could not give
calibrated readings, it could show relative
differences. Using the jnstrument in this mode.,
I found that this high level of radiation was
coming from a number of quite discrete sources,
and by using my right foot to move the dirt
about 1 was finally able to discover that the
raaiation was coming from some very small
metallic looking particles, SO by using my foot
again I was able to locate about 20-30 of these
and put them into one of the tobacco tins which
we used for sample collection. 1 put this tin
in the back of the Land Rover just behind me and
drove back the thirty (30) odd miles to the

Health Physics Labs. When I pulled up. the rest

.45
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was not suffering from malaria. 1 returned to
Australia in the early 1960's and worked first
in Sydney, then at Woomera, that at Brisbane.A
During this time I started to suffer from

. extreme pain in my rigﬁt foot, so severe that it
would kéep me awake at nights, and sometimes I
could not sleep for 2 or 3 nights at a time. I
wgnt to many different doctors about the problem
i; my foot,léndﬁmany x-rays were taken but
nothing wrong physically could be found.

Various suggesions wére made about.possible
gout, but again blood tests proved that it was
not gout. The final pointer to the possible
problem came when I was in a Brisbane Hospital

- for another reason completely. The hospital had
a scheme of blood tests for all patients,
possibly as part of a V.D. detection campaign.
My tests showed up abnormal so many.further
tests were done. Again symptoms similar to
malaria must have been found because the doctor
who was doing all the tests on me actually
asked, in order to rﬁle out all possibility if
perhaps I'd ever had malaria. Finally he just
happened to ask if I had ever been exposed to
radiation, and when I said "yes", he immediately
said that could most probably be the cause. He
then arranged for mérrow samples to be taken
from the bones in my hips, and these ‘'showed
marrow damage. I had to return to the hospital

every couple of months from then on sO that they

ee/B




could try to determine if my marrow was still

detiorating or was steady. The final conclusion

Z‘

reached was that marrow damage had occurred, but
did not seem to be getting worse. It was.
however conclusively proved that as a result of
the marrow damage I had a permanen£1y low blood
count. | |
.A%so about ;his time, I started to suffer a lot
from 1ack—of—b£;bth. Even just walking up a
flight of steps would leave me winded, even
though tests done at James Cook University in
Townsville showed that I had a larger than
normal lung capacity. A Townsville doctorAwho
examined me a number of times, and who obtained
. my whole medical history from previous doctors,
finally concluded that it was probably a form of
emphysema caused by the radiation.

By 1981 the radiation had not affected me to the
extent where it had incapacitated me. However
the side effects of it had almost resulted in my
death from other causés. For exampie, in early
1977 1 went to Bali for holidayé and contacted
salmonella—para'typhoid. I was flown back to
Australia unconcious and put into quarantine
hospital. Because 6f the advanced state of the
disease I was treated with a rather dangerous
drug Chloreamphenicol. Normally this drug is
only used until such time as the blood coﬁnt

starts to rise. (A lowered blood-count is one

of the symptoms of Salmonella-—-para typhoid).

/9




However, due to my now permanently low blood
count, and the fact that I was unconscious and
unable to tell the doctors that, I was treated
with.the drug for a much longer period than
normal. When I finally Secame cbnscious and was
able to tell the doctors about my radiation
damage they ceased using it iﬁmediately, however
the damage héd already been done. Seven (7)
years later I sgill suffer gastric cdmplaints
from the overdose -of Chloramphenicol. This
problem of complicating medical diagnosis is one
_of the main problems that I have had to live
with in the past. Since 1981 my health has
further deteriorated and I am no longer able to
~work full-time. *

The lack of any concern by any Government
Departments has been singularly unimpressive.
Firstly, in trying to get some record of my
employment and medical record from Maralinga had
met with the utmost resistance. I had been told
many times in the past that the records were
'lost'. At one stage i was able to get a letter
from some Department that I had indeed worked
for the Department of Supply for the éeriod of
July 1957 to June 1979, however absolutely no
mention was made of the fact that it was at
Maralinga. At one stage I went to the
Commonwealth Compensation Department.but their

response was to the effect that, well if I died

they might look into it.

T
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The DC-12 Building was part of the DCRB Group of
Buildings, it was associated with the Minor
Trials Kittens Tests. DC-12 Building was
basically a very large hot-box, a very large. and
very thick lead lined box with long manipulator
arms that wé used f;om outside. It ﬁad glass
windows, possibly a couple of feet thick, it Qas
a bit difficult to tell but it was very heavily
shielded. Thismbﬁilding was used by ‘the teams
who came from the U.K. for the preparation of
the Minor Trial during which time, while they
.were out, Australians were not allowed near the
building. During the period between Minor
Trials it was our respon§ibility to maintain
this building and particularly the {iltering
system associated with it because of the nature

of the materials that they were using inside it,

most probably Plutonium. There was a lot of

' Radon Gas given off, this was withdrawn from the

hot-box and out through some filters and a large
metal ducting system. The jdea of this was that
the Radon had a quite short half—iife and by
keeping the air as it was sucked through in this
long series of chambers it spent enough time in
there for a lot of the.Radon to decay back into
a solid material, one of the decay products of
possibly lead or some other isotope. There were
two (2) large filters which we used to filter

out a lot of the solid materials, at one stage

it became necessary to replace these

29 W
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beforehand it appeared that there was sufficient
air being supplied by the compressors, however.,
after the filters had actually been unbolted and
in the process of trying to manipulate them out
of the major duct line, the physical eﬁfort
involved meant that.our breathing rate was
increased guite dramatically and it became quite
apparent that there was not sufficient air being
delivered by thé bompréssors and at one stage 1
started to breathe in and at that point my head

was right level and only inches away from the

_input side of the filter and I started to get

leaks in the gas mask because of the
insufficient air and I started to breathe in the
air that was in the vicinity of the ‘mouth of the
filter. Eventually we were able to get it out
and the new filter bolted in. For the second
filter, knowing the problems we had had with the
small air compressors which were basically
designed for low volume but high pressure, I
decided to use something that was high volume
low pressure and finally settled on vacuum
cleaners so we had two (2) vacuum cleaners which
were coupled on there ouplet side by iong large
diameter plastic tubing-é;;; about an inch and a
half in diameter again to the gas masks.
Preliminary testing seemed to indicate that this
was much more satisfactory, that there would be

an adequate supply of air,  however, again when

we are at that critical stage when the filter
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large pit there for which we would be able to

%
3

use to put the drums in and they would be

progressively covered over as we filled up the

area. 1 was given the job of disposing of quite.

a number of these materials,. some of them being

wastes from the pCc-12 Building, where the Minor

Trials Preparations went on and others were
gla®ing and othé;\such materials from the
fordward area. The technique I adopted was to

parcel these materials up into a plastic bag and

use the heat sealer from DC-12 to seal the

plastic bags. I would then put this plastic bag
inside a large milo tin of which we had plenty.
1 would then take a 44 gallon drum and cut out

the top of it. I would then mix up concrete and

_ £ill the 44 gallon drum to about half way and

then wait for that to set, sometimes a period of
3-4 days. I would then place tﬁe milo tin in
the midale of the 44 géllon drum on top of the
hardened concrete and tﬁen mix up another batch
of concrete and pour it over the top until the
44 gallon arum was full. . At some stagé later
the Army people would come in with the yellow
crane and take it to the graveyard where it
would be deposited. My wofries since have
revolved around the fact that these 44 gallon
drums may well hqve corroded. The juncture
between the two layers of concrete, the top
layer was poured last and the bottom 1ayér which

was poured some time several days beforehand,
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s While I wae with the L.K.I.U. drour at Mt. Clarencey rart of our

‘wounction wass to collect thuroid slands from cheer in whB3t was thought to

% pe the general fallout rath. Several of the L.R.DI.U, members had in fact
had an asdditional 1 weeks trainins ./, Melbourne following the 2 week general
course which we 211 undertook. At t&t time in cerntral Australia there
had in fact been & drought for about 2 years in ‘rlaces. In sone
instances sheer farmers were paving to have duyind sheevr removed from
their fFrorerty so that they did not foul the/few remaining sources of
water. Imedgine their delisht when we came fbns and offered them $10 (S
rounds) for the thuroid dlands nf Just onlzheep. in mang cases the
farmer would choose the sheer closest to death ansuwade The roint of the
matter is that the rrodect was based on the assumrtion that the sheer
would have been drazing on drass and thus would have indested any Iodirie
131 which may have fallen. I1f there is no €rass 40 eat then no matter
how much Iodine 131 may have fsllen there will be no sign of it in the
thuroid glands. Mg belief ijs that the rrodect may have been dreamed ur
bu U.K. scientists who had abeolutely na idea of the Australian outback.
I a21so believe thatl the only accurate‘readings of Iodine 131 that may
have bteen obtained wes when the fallout from one of the earlier tests
went south-east towards adelaide instead of north-east and thus fell on
rezconable rcstures where csheer were in fact darazing. These measurements
unfortunately were not done by Maralingsa ccientists and were thus

discounted.
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Auartz fibre dosimeters were weed in the forward area with the
of heing able to get instantaneous readinde of radistiom received.

‘}?3&% diffevent tures of inmstruments were in usey one with a3 10 times
sf%xshpr range than the other. If my memory serves me correct I believe
gythat one may have beern 0-50 and the other 0-500. In the the rost-test "

rhese when radiation levels had reduced somewhat only the O- S0
instrunents were csurrosed tc he issued but becasuse of the limited number
of them available auite nften 0-500 instruments were issued which would
not have redistered snuthingd., The quartz fibre dosimeters in use had &
fragile quartz fibre assembly and microscore ortical assembly to read it
with. Recause of the fradile nature of them many of them were in &
damaded condition e.g, either the fibre could not be seen a3t alls or
there might be no movement of the fibre between the chardged and
discharged states. In many cases I found that some of the rersonnel
working in the forward area would demand a dosimeter even though no
vorkable ones were available because many of them were under the
mistaken imrrecsion that the wearing of them srevented on from receiving
ans radiation. The dosimneters were electricalls chardged by means of a
battery orerated charging unit. The m&iority of the charding units were
defunct becauce of different electronic faultsy and it was difficult to
obtain dood batteries for the remsinder. A larde chest freezer un:t was
kert a3t the RE unit and this contsined hundreds of batteriecs of:
different tures. Most of the batteries were rast their exriruy date and
had suffered water damasge. The genersal rrocedure was to srab a handful
of the batteries for the dosimeter charders and hore that amondst them
cne could find one that still had enough charde to orerste. In many
cases the rzadistion levels recorded for rersons working in the foruard
was 'suecstimated’ besed on the known levels in the demneral sres where
they were surrosed to be workings 2nd rFferhars correlated with the
readings of someorne who might have been lucky to actuasllyu have 8 working

dosimeter. . . A 7 2
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While at ML. Clarence with the L.R.DI.U. during the actual pntler |

"sweles 1 was in charge of a small grour whose duty was to drive to the

Viirected ra2th of the fallout and take measurements as the fellout rassed

_¥Yover. In some caces the wind changed and we were nowhere near where the
.® fallout actuzlly fell. In other cases we were directly underneath. In
fact in one cacse 1 received fallout in muy hair which even after ahout 3
washindgs could rnot be removed so the camr barber Just dave me a3 crew cut
which solved the rroblem. In 8 rourle of instances while we actually in
place and waiting for the ‘fallout to arrive I decided on my ouwn
initiative to do some deneral backdround readings using a8 G.M. counter.
Imnadine my surrise uwhen found occasional erots where the count was
already about 100 times%ﬁreater that the deneral background. After sonme

investidation I establighed that this wae usually associated with clumes
of srinifexs and not orf the general cleared areas. My assumrtion uwas
that it must have been/the results of fallout from an earlier series of
testey rerhars the Buffalo seriesy and that wind action might have
resulted in the concelrating of the actual fallout material in the
vicinity of the srinifex flants. An alternative rossibility occurred to
me much later. It was noticed that 3bodt a uvear after the tests bu which
time there had been some rains that when viewed from the 3ir there w3s 3
definite increzse in the vedetation in the areas where fallout had
actually occurred. This was exrlained to me by one rerson who rninted
out that the whole area was known to be deficient in rara earths often
necessary for rlant growth a2nd that rperhars the fallout was in fact
rroviding the necessarus rare earths. Surrisindly enoush this facl was
bought to muy 2ttention adazin onle shout & uyears a3do when I was workins
with 2 scientist whose Fh.DIl. thesis in botanw was based in the centrsal
Australian region. In his thesis he drew attention to certain clumring
ofgjesetztiﬂﬂﬂuhich he had observed in the area. He was mot swsre that
stcmic Tfalloul had been over those areas and was quite surrised when I
bourht it to pis sttention. He adreed that this was the onl]u lodical
exrlanstion wihich €atisfied his observations. This would tend to sudgest
thern that even 20 vears after the event the affect of atomic fallout in
central Australie can still be observed.
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606 SEC. 7: HEMATOLOGY

fibrosis also occurs more frequently in P¥
treated patients.® Alkylating agents, such as
busulfan or mechlorethamine, and other
cytoxic agents, such as 6-mercaptopurine and
demecolcine, have been used to inhibit the
proliferation of marrow elements \nth some
degree of success.

MYELOID METAPLASIA WITH MYELOFIBROSIS*

- Many descriptive terms have been applied to

the group of illnesses characterized by a leu-
koerythroblastic anemia, enlargement of the
spleen and liver as the result of myeloid
metaplasia, and a patchy or generalized f-
brosis of the bone marrow. The etiology’ of
this syndrome remains obscure. There is an
inageased incidence of myeloid metaplasia_
among atom bomb survivors and others ex-

deanon % One’ opinion
relates this disorder to a Jeukeiia of retic- -

uloendothelial cells mvolvmg pnnapally the’.
marrow, sp]ecn -and liver: At present, many
group this condition with. the myeloprolif-

_erative disorders’ ]argely because of their over-
’ ]appmg clinical features. and because of the

occasional transmon from ‘one {orm to an-

_other'&® - LT . .

Clinical Presenfahon- Mye!ond metaplasxa
a rather uncommon illness, occurs in both
sexes with equal frequency, generally after
age 50. The primary complaints are weak-
ness, easy fatigability, abdominal discomfort,
and aching in the extremities, especially the

- legs. Less frequent symptoms are hemorrhage

(skin and gastrointestinal tract), gout, and’
weight loss. Common physical abnormalities
include pallor, ecchymoses or petechiae,
striking splenomegaly, and more modest
hepatomegaly. Icterus is present at times.

Although a few patients may have a nor-
mal or even inceased red blood.-cell mass
early in their illness, one of the most char-
acteristic features of this disorder is the
leukoerythroblastic anemia. The red cells
show marked anisocytosis and poikilocytosis.
Nudeated red cells are often seen. The re-
ticulocyte count is normal or moderately
elevated.

The whiie cell count is vsually elevated,
and the diffcrcential shows a shift to the left

- All types of immature myelocytes may be

encountered in the peripheral blood, includ-
ing an occasional myeloblast. The alkaline

phosphatase stain shows high or normal '
amounts of enzyme; rarely, low values are ob— 4

tained. In most cases the platelet count- is
elevated and ]arge odd shapcs are oflen en-
countered. -

Atte_mpLs to secure marrow by asplratmn.

may be unsuccessful. Biopsy techniques pro-

"vide the means of demonstrating the my- .
elofibrosis and hypocellularity present. Osteo- ©

sclerosis may be seen also. These marrow
changes may be patchy early in the disorder;

later they may be generalized. Indeed, it is not

uncommon to encounter foci of _hematopoi-
eticcell hyperplasia. Biopsy or aspiration

- preparations from the spleen, the liver, and, -

rarely, the lymph nodes may show extensive

eeramedullary hematopoxe_ns (myelo:d meta-"
~ plasia).- CeTIn o
- X-rays of the bones in.25°to 50 percent of.’
“casés show a_patchy 1rregular osteosderosxs EE
The cortex of the long bones-is often thlck- a
ened. Osteoporosxs has also been noted. The

blood uric acid level i is elevated in "about 50

" percent of instances, at times to twice nonnal—
per

levels.

Diognostic Considerafions. The ha.llrnarks
of myeloid metaplasia with myeolofibrosis in-
clude a leukoerythroblastic anemia, marked
splenomegaly and hepatomegaly with prom-

inent myeloid metaplasia, and fibrosis or

sclerosis of the bone marrow. )
The diagnostic problems commonly con-
fronted stem in part from the transition
forms which exist between polycythemia vera,
chronic myelocytic leukemia, and this dis-
order. In other instances, myeloid metaplasia
must be distinguished from an aplastic or
hypoplastic anemia. In addition, the physi-
dan must remain alert to the several possible
causes of Jeukoerythroblastosis. ’
“Leukoerythroblastosis™ is a term used to
describe the presence of nucleated red cells
and varjous immature myelocytic forms in
the peripheral blood. When severe, this ab-
normality is striking, persistent, and usually
accompanied by anemia. In jts mildest forms
there ruay be no anemia and only a few
transicntly circulating abnonuoal cells. Leu-
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' ey ’ TABLE 2: Couses of Leukomyﬂ-.mh!nnmix

1. Dueto Ahnormai h‘.yr,lnproli‘fwmion f oilowinp
A. Bloud loss or hemol yses
B. Nutritional deficiency anemiss

11. Due 10 Myelophthisic Disorders
Tuberculosis, especially disseminatod
Carcinomatosis {lung. breast, g ostate)
“Xanthomatosis (Gaucher’s disesse snd othert)
Lymphoma ~ - . .
Myeloma . : ’

. Myeloproﬁferuﬁvc disorders

mopPPP

m

111. Due 1o Sevete lliness, Stress, Agonsl Stetes
A. Infection
B. Heart failure
C. Uremis

koerythroblastosis may result from myelo-

roliferation or from myelophthisic disorders
(Table 2). Carcinomatosis and other myel-
ophthisic processes are the most frequently
encountered causes of marked leukoerythro-

blastosis.
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. Treadtion 10 myelofibrosis
- of chronic feukermis "

Clinicol Course ond The repeatic Manog ant,
The average prognosiS for lifc ranges hom
four to hve ycars, but with good suppnni\-c
carc many patients live much Jonger. The
ypain continuing clinical problcns arc those
stemming from the ancmia, the markedly
cnlarged spleen, or the hemorrhagic ¢pi-
sodes.8 2.8 v o Lo

Symptoms resulting from severe ancmia
are relicved by transfusion. Androgens have
improved the anemia in a few instances. Not

in[reqncndy, a hemolytic anemia develops, o

and the Coombs test may rarely become posi-
tive. Adrenal corticosteroids have benefited
these individuals as well as a few others.
Splenectomy has been performed to relieve
this -hemolytic problem- Thrombocytopenia
with bleeding also develops on occasion and

may be relieved by splenectomy- In_these in-

stances splenectomy has been performed de-’

TABLE 3: Contrasting Clinical Features of the Chronig = -
T -_M_yeloproli{eraﬁve stordm TR

“Espacially
“and skin bleeding
'.v".,‘i-'\-) :- E-."'
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spleen, although more frequcmly tubercu-
losis seerns a secondary occurrence. However,
present data do not permlt definite conclu-

sions concermng -these - or other sugge.sted

causal agents. The comruon proliferative ab-.

normality seems neoplastic in character. 8. 89. 90

The contrasting clinical features of these
chronic myeloproliferative disorders are pre-
sented in Tables 8 and 4. Continuing clinical
experience serves to emphasize the diversity

of findings manifested by different patients
and by the same pauent during the course

of his disease.. A _patient with classic poly-::
cythemxa vera’ may after many months de-

velop an increasing anemia and progressive
enlargement of the sp]ecn and liver. Appro-

priate. blOpSlCS may reveal myeloﬁbrosns and -

h. oﬂr _gurrent understandmg 0!
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eloblastic leukemia. This may evolve directly
from the polyqnhcmxc status or may occur as
“a blast crisis in a pérson "whose illness had
previously become “chronic. myelocync leu-
kemia. The use of P¥ therapy or other forms
_of radlauon therapy has been linked to a
“tenfold increase in the incidence of acute
leukemla Bo.o4 . .

Some patients with clear-cut myeloid meta-
plasna with myeloﬁbrosxs show transient poly-
cythemia early in the course of their disease.
The mye]md metaplasia syndrome seems
‘unique among the myeloproliferative dis-
“orders’ because of the occasional associated
occurrence of an autoimmune hemolytic ane-

mia and the occasional associated develop—

ment’ of thrombocytopemc purpura unre-

‘lated to therapy ‘A distinctive relatlonship

appears to_exist betwcen ‘the Ph’. chromosome O

d’i:hroruc myelocyti leukemxak
‘?\
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radiation levels at the site and it was
important to do these as quickly as possible to
reduce the exposure time.

However, we were working a lot of overtime ét
the time and it was not uncommon to almost
triple énes normal.bay. The overtime was only
available when workingAin the forward zone
however and once our film. badges and other
éersonal méhigbying devices showed we had
reached a éertain level we were restricted to
the rear-ward zone with a conéequent loss of
overtime. Therefore, it was common practice
among -the people involved including myself that

as soon as you knew you had reached the allowed

. level you had to leave the film.badges and the

dosimeters in the Land Rover so they did not
registe;. At the time this seemed to be just a
big game and the overtime was terrific. Because
of this practice the recorded levels of
radiation measured'were only a fraction of what

I actually received. -1 recall that on one

.occasion my film badge was soO black that the

densitometer being used could not even read how
much radiation I had received. 1 received my
major radiation exposure however during the
surveys of a bomb site about six (6) months
after the actual explosion. To allow
repeatibility in the measurements of the
craters, a set-of twelve lines radiated out from
the actual ground zero point. Wooden marker

pegs were placed at 100 foot intervals along




these lines., and the measurements were taken at
these pegsS-. This allowed Uus to get a reasonably
good idea of what was going on: but it suffered
from the fact that the area between the
radiating lines never got measured at all. 1
had been surveying this crater for some months,
and one day when I was out by myself doing a
survey of this crater, 1 noticed a few anomalous
readings. I deéidéd to do a bit more
investigation, and found that there was a very
much higher jevel of raéiation in an area
petween the normally surveyed lines. The level
of radiation was such that the instrument I was
using could not measure it. However there was a
. mode in which these jnstruments had bgen found
to work, that although it could not give
calibrated readings, it could show relative
differences. Using the jnstrument in this mode.,
1 found that this high jevel of radiation was
‘coming from a number of quite discrete sources.
and by using my right foot to move the dirt
about 1 was finally able to discover that the
rabiation was coming from some Very small
metallic looking particles, so by using my foot
again 1 was able to locate about 20-30 of these
and put them into one of the tobacco tins which
we used for sample collection. 1 put this tin
in the back of the Land Rover just behind me and
drove back the thirty (30) odd miles toO the

Health Physics Labs. When I pulled up. the rest
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was not suffering from malaria. I returned to
Australia in the early 1960's and worked first
in Sydney, then at Woomera, that at Brisbane.‘
During this time I started to suffer from
_extreme pain in my right foot, so severe that it
would kéep me awake at nights, and sometimes I
could not sleep for 2 or 3 nights at a time. I
wgnt to many different doctors about the problem
in my foot, and many x-rays were taken but
nothing wrong physically could be found.

Various suggesions wére made aboutApossible
gout, but again blood tests proved that it was
not gout. The final pointer to the possible
problem came when I was in a Brisbane Hospital

- for another reason completely. The hospital had
a scheme of blood tests for all patients,
possibly as part of a V.D. detection campaign.
My tests showed up abnormal sO many.further
tests were done. Again symptoms similar to
malaria must have been found because the doctor
who was doing all the tests on me actually
aéked, in order to rﬁle out all possibility if
perhaps 1'd ever had malaria. Finally he just
happened to ask if I had ever been exposed to
radiation, and when I said "yes", he immediately
said that could most probably be the cause. He
then arranged for mérrow samples to be taken
from the bones in my hips, and these ‘showed

marrow damage. I had to return to the hospital

every couple of months from then on soO that they




could try to determine if my marrow was still

detiorating or was steady. The final conclusion

;J_\

reached was that marrow damage had occurred, but
did not seem to be getting worse. It was.
however conclusively proved that as a result of
the marrow damage 1 had a permanenily low blood
count. . |
.Also about thls time, I started to suffer a lot
from lack-of- breath. Even just walking up a
flight of steps would leave me winded, even
though tests done at James Cook University in
Townsville showed that I had a larger than
normal lung capacity. A Townsville doctor’who
examined me a number of times, and who obtained
my whole med1ca1 history from previous doctors,
finally concluded that it was probably a form of
emphysema caused by the radiation.
By 1981 the radiation had not affected me to the
extent where it had incapacitated me. However
the side effects of it had almost resulted in my
death from other causés. For exampie, in early
1977 I went to Bali for holidayg and contacted
salmonella—para.typhoid. I was flown back to
Australia unconc1ous and put into quarantine
hospital. Because of the advanced state of the
disease I was treated with a rather dangerous
drug Chloreamphenicol. Normally this drug 1is
only used until such time as the blood count
starts to rise. (A jowered blood-count is one

of the symptoms of Salmonella-para typhoid).

70




However, due to my now permanently low blood
count, and the fact that I was unconscious and
unable to tell the doctors that, I was treated
with'the drug for a much longer period than
normal. When I finally Secame cbnscious and was
able to tell the doctors about my radiation
damage they ceased using it iﬁmediately, however
~ the damage héd already been done. Seven (7)
years later I still suffer gastric cdmplaints
-from the overdose -of Chloramphenicol. This
problem of complicating medical diagnosis is one
_of the main problems that I have had to live
with in the past. Since 1981 my health has
further deteriorated and I am no longer able to
work full-time. *

The lack of any concern by any Government
Departments has been singularly unimpressive.
Firstly, in trying to get some record of my
employment and medical record from Ma;alinga had
met with the utmost resistance. I had been told
many times in the past that the records were
'lost'. At one stage i was able to get a letter
from some Department that I had indeed worked
for the Department of Supply for the éeriod of
July 1957 to June 1979, however absolutely no
mention was made of the fact that it was at
Maralinga. At one stage I went to the
Commonwealth Compensation Department.but their

response was to the effect that, well if I died

they might look into it.
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The DC-12 Building was part of the DCRB Group of
Buildings, it was associated with the Minor
Trials Kittens Tests. DC-12 Building was
basically a very large hot-box, a very large. and
very thick lead lined box with long manipulator
arms that wé used f;om outside. It ﬁad glass
windows, possibly a couple of feet thick, it Qas
a bit difficult‘go tell but it was very heavily
shielded. Thismbﬁilding was used by ‘the teams
who came from the U.K. for the preparation of
the Minor Trial during which time, while they
.were out, Australians were not allowed near the
building. During the period between Minor
Trials it was our respon§ibility to maintain
this building and particularly the filtering
system associated with it because of the nature
of the materials that they were using inside it,
most probably Plutonium. There was a lot of

' Radon Gas given off, this was withdrawn from the
hot-box and out through some filters and a large
metal ducting system. The idea of this was that
the Radon had a quite short half—iife and by
keeping the air as it was sucked through in this
long series of chambers it spent enough time in
there for a lot of the-Radon to decay back into
a solid material, one of'the decay products of
possibly lead or some other isotope. There were
two (2) large fi3lters which we used to filter
out a lot of the solid materials, at one stage

it became necessary to replace these
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large pit there for which we would be able to (
use to put the drums in and they would be |
progressively covered over as we filled up the
area. I was given the job of disposing of quite.
a number of these materials, some of them being
wastes from the DC-12 Building, where the.Minor
Tr;als Preparations went on and others were
gléling and éfhé;asuch materials from the

fordward area. The technique I adopted was to

parcel these materials up into a plastic bag and

use the heat sealer from pDC-12 to seal the

plastic bags. I would then put this plastic bag
inside a large milo tin of which we had plenty.
I would then take a 44 gallon drum and cut out

the top of it. I would then mix up concrete and

_ £ill the 44 gallon drum to about half way and

then wait for that to set, sometimes a period of
3-4 days. I would then place tﬁe milo tin in
the midale of the 44 géllon drum on top of the
hardened concrete and tﬁen mix up anothet batch
of concrete and pour it over the top until the
44 gallon 6rum was full. - At some stagé later
the Army people would come in with the yellow
crane and take it to the graveyard whére it
would be deposited. My wofries since have
revolvéd around the fact that these 44 gallon
drums may well have corroded. The juncture
between the two layers of concrete, the top
layer was poured last and the bottom layér which

was poured some time several days beforehand,
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*,ﬁ When 1 Joined the d9rour a8t Maralinds rost-Antlery we were

. recuesthed the Job of maintazining film badde records of radiastion. The

¥ film baddes issued were some ancient old stock much of it slresdy past

" its exriru date. These were issued al the front line caravans to
Fersonnel doind into the blast areas. Many of them were collected for 4
Frocessings but many of them were “lost’ or souvineered, The haddes were
taken back to the RE 1labs where we develored them usindg some old ;-ray
develorer. I had never develored film in mu life before hut after gone
showing was esxrected to be zble to do it. The dark room used for
develoring had no fine temrerature control and usually ran very cold.
The method of controlling the temrerature of the develorindg solutions
was to rlace. the besker containing the develorer into a larder conteiner
and r#ut 3 mixture of hot and cold water into the out ontainmer until
the correct temrerature was obtained. After develorifit £he film badses
were then v.ad -on an ortical densitometer. This instroment Just measured
the ortical density of the film in some arbitary units., These were tihen
converted tv a3 razdiation mezsurement Usind 3 curve on s Friece of drarh
rerer stuck on the sidq of the machine. There was NO calibration for the
dencitomer itself. Whenever we had te chande 2 bulb in it  the rrocedure
was to adiust a3 rotentiometer on it until it g3ve a8 certain reading.
Where the information on what this rezdind reallyu was I was never sable
to find out. neither was I ever =2hle to find out where the conversion
grerh came from. Suffice it to say that we used this sustem desrite manw
changes in sroduction batches of fim bhaddess changes in the chemircals
used for develorindg, etc. without anu recalibration of the ecuirment.
The curve on the grarh rarer only covererd 8 fairly marrow range of the
densitiec measurezble bu the densitomer. In some ceses the film badsges
were so dark that the ortical density reading obtzined wa3s comrletely
off the ar3éh,. The grarh was already non-linear but desrite thiss when
this F-ablem occurred we would Just duess 3 value and record this.
This stliste of affairs continued until after I discovered ®the Cobzlt 60
at TadJde. Usind various other sources available we were 3ble to estimate
the strendth . of one of the Cobalt rellets, This was then placed in 2
Jury-ridded arrandement of lasboratory stands in one of the comrounds
with an array of film baddes at various distances from the source. Ru
this method we were able to relate radiation received to the ortical
densitomer-readinds and thus rroduce s new calibration curve.
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THYROID' IODINE 131 MEASUREMENTS h ) <&

Q%@;J While I was with the L.R.I,U., gronr at Mt. Clarencey rart of our
o#unction was to collect thuroid glands from csheer in what was thought to
»pe the =eneral fallout rath. Several of the L.R.Il.U, members had in fact

had an additional 1 weeks training 2A?Me1bourne following the 2 week general

course which we 211 undertook. At tet time in cemntral Australisa there

had in fact been & drought for about 2 dears in flaces. In some

instances sheer farmers were Fpauing to have duing sheer removed from

their frorerty so that they did not foul the/few remaining sources of

water. Imedine their delidht when we came {bns and offered them $10 (5

rounds) for the thuroid dlands nf Just on/zheep. In many cases the

farmer would phoose the sheer closest to death answad. The roint of the

matter is that the rrodect was tased on the assumrtion that the sheer

would have been drazind on dgrass and thus would have indested any Iodine

131 which mauw hsve fallen. I1f there is Mo €rass to eat then no matter

how much Jodine 131 may have fzllen there will be no sign of it in the

thuroid slands. Mg belief is that the rroJect may have been dreamed WP

by U.K. scientists who hiad sbsolutelu po idea of the Australian outback.

I 21so believe thatl the only accuratefneadinSS of Iodine 131 that may

have been obtained wes when the fasllout from one of the earlier tests

went south-east towards aAdelaide instead of north-east and thus fell on

rezconable restures where sheer were in fact grazing. These measurements

unfortunately were not done by Maralinda scientists and were thus

discounted. ) : —
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N Quartz Tibre dosimeters were weced in the forward area with the
-f&? of heing able to set instantaneous readings of radiatiom received.
different tuyres of inmstruments were in uses one with a2 10 times
‘zishpr range than the other. If my memory serves me correct I believe
¥wihat one maw have beern 0-50 and the other 0-500, In the the rost-test ¢
rhese when radiation levels had reduced somewhst only the 0-50
instruments were surrosed to be issued but because of the limited number
of then asvailable guite nften 0-500 instruments were issued which would
not have redistered anything., The quartz fibre dosimeters in use had &
fragile cuartz fibre assembly and microscore ortical assembly to read it
with. Because of the fradile nature of them many of them were in &
damaded condition e.d, either the fibre could not be seen at alls or
there might be no movement of the fibre between the chardged and
discharded states. In many cases I found that some of the rersonnel
working in the forward area would demand @ dosimeter even thoush no
workable ones were available because many of them were under the
mistaken imrrescion that the wearing of them rrevented on from receivind
any radiation. The dosimeters were electricalluy charged by means of a
battery orerated charding unit. The mFjority of the chardindg units were
defunct because of different electronic faultss and it was difficult to
obtain dood batteries for the remsinder. A larde chest freezer unit was
kert at the RE unit and this contained hundreds of bhatteries of:
different tures. Most of the batteries were rast their exriru date and
had suffered water damage. The general srocedure was to dgrab a handful
of the batteries for the dosimeter charsgers and hore that amondgst them
cne could find one that still had enough charde to orerate. In many
cases the radistion levels recorded for rersons working in the foruward
was 'guecstimated' besed on the known levels in the deneral area where
they were surrosed to be workind, eand rerhars correlated with the
readings of someone who might have been lucky to actuslly have a8 working

dosimeter. ‘ . 7 s

ay



L". While at ML, Clarence with the L.R.D.U. during the actual Antler |
iy%mel< 1 was in charde of a8 emall dgrour whose duty was to drive to the
Jﬂﬂ'rected +2th of the fzllout and take measurements as the fellout rassed
; ver., In some caces the wind thanged and we were nowhere near where the
fallout actuzlluy fell. In other cases we were directly underneath. In
fact in one case 1 received fallout in mu hair which even after about 33
washinds could not be removed so the camr barber Just dave me a crew cut
which solved the sroblem. In a8 courle of instances while we artually in
. pPlace and wziting for the ‘'fallout to arrive I decided on my own
' injtiative to do some deneral backdround readinds using 3 G.M. counter,
Imadine my surrise when found occasional crots where the count was
already about 100 timec reater that the genersl backdround. After some
investigation I establx!ﬁed that this was usually associated with clumfs
of srinifexr 3nd not or the sgeneral cleared sreas. My assumrtion uss
Lthat it must have beern/the results of fallout from an earlier series of
tests» rerhars the Ruffalo seriesy and that wind action might have
resulted in the concefkrating of the actual fallout material in the
vicinity of the srinifex rlants. An alternative rossibility occurred to
me much later. It was noticed that sboBt 2 uvear after the teste bu which
time there had been some rains that when viewed from the z2ir there was s
definite increase in the vedetation in the areas where fallout had
actually occurred. This was exrlained to me by one rerson who rointed
out that the whole area was known to bte deficient in rara earths often
necessary for rlant drowth and that perhars the fallout was in fact
providing the necessary rare earths. Surrisingls enough this facl was
bousght to my attention adgain onlye 2hout & years ado when I was working
with a3 scientist whose Fh.D. thesis in botznw was based in the centrsal
Australian region. In his thesis he drew attention to certsain clumring
of: 'eset -tion-which he had observed in the arez. He was mot swasre that
atcm: falloul. had bheen over those arezs 3and was Qquite surrised when I
bought it to his attention. He agreed that this was the only losgical
explanstion wihich eatisfied his observations. This would tend to suddest
ithen thst even 20 uvears after the event the affect of atomic fallout in
central Australiez can still be observed.
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radiation levels at the site and it was
important to do these as quickly as possible to
reduce the exposure time.

However, we were working a lot of overtime at
the time and it was not uncommon to almost
triplé ones normal bay. The overtime was only
available when working.in the forward zone
however and once our film badges and other
ﬁersonal mdnitpring devices showed we had
reached a cgrtain level we were restricted to
the rear—-ward zone with a conéequent loss of
overtime. Therefore, it was common practice
among the people involved including myself that
as soon as you knew you had reached the allowed
. level you had to legve the film bédges and the
dosimeters in the Land Rover so they did not
register. At the time this seemed to be just a
big game and the overtime was terrific. Because
of this practice the recorded levels of
radiation measured-were only a fraction of what
I actually received. -1 recall that on one
occasion my film badge was SO black that the
densitometer being used could not even read how
much radiation I had received. I received my
major radiation exposure however during the
surveys of a bomb site about six (6) months
after the actual explosion. To allow
repeatibility in the measurements of the
crateré} a set-of twelve lines radiated out from
the actual ground zero point. Wooden marker

o “1aced at 100 foot intervals along

s~
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these 1ines, and the measurements were taken at

these pegs- This allowed us to get 2 reasonably

good idea of what was going on: put it suffered ¢

from the fact that the area petween the
radiating 1ines never got measured at all. I
had been surveying this crater for some months,
and one day when 1 was out by myself doing 2
survey of this crater, 1 noticed 2 few anomalous
yeadings. I decidéd to do a pbit more
investigation, and found that there was a very
much higher jevel of radiation jn an area
petween the normally surveyed 1ines. The level
of radiation was such that the instrument I was
using could not measure it. However there was a
_ mode 1in which these instruments had bgen found
to work:. that although jt could not give
calibrated readings: it could show relative
differences. using the jnstrument in this mode .
1 found that this high jevel of radiation was
coming from 2 number of guite discrete sources:
and by using my right foot to move the dirt
about 1 was finally able to discover that the
raaiation was coming from some Very small
metallic looking perticles. so by using my foot
again 1 was able to locate about 20-30 of these
and put them into one of the tobacco tins which
we used for sample collection- I put this tin
in the back of the Land Rover just behind me and
drove back the thirty (30) odd miles to the

Health Physics Labs. wnen I pulled up. the rest










was not suffering from malaria. I returned to
Australia in the early 1960's and worked first
in Sydney, then at Woomera, that at Brisbane.
puring this time 1 started to suffer from

_ extreme pain in my right foot, SO severe that it
would kéep me awake.at nights. and sometimes I
could not sleep for 2 or 3 nights at a time. I
wgnt to many different doctors about the problem
i; my foot,-an&:many x~-rays were taken but
nothing wrong physically could be found.

Various suggesions wére made about.possible
gout, but again blood tests proved that it was
not gout. The final pointer to the possible
problem céme when I was in a Brisbane Hospital

. for another reason completely. The hospital had
a scheme of blood tests for all patients.
possibly as part of a V.D. detection caﬁpaign.
My tests showed up abnormal sO many{furthér
tests were done. Again symptoms similar to
malaria must have been found because the doctor
who was doing all the tests on me actually
asked, in order to rﬁle out all possibility if
perhaps 1'd ever had malaria. Finally he just
happened to ask if I had ever peen exposed toO
radiation, and when 1 said "yes": he jmmediately
said that could most probably be the cause. He
then arranged for mar row samples to be taken
from the bones jin my hips. and these ‘showed
marrow damage. 1 had to return to the hospital

every couple of months from then on SO that they




could try to determine if mY marrow was still
detiorating or was steady. The final conclusfon
reached was that marrov damage had occurred,;tut
3id not seem tO pe gettingd worse. 1t was:
however conclusively proved that as a result of
the marfow damage 1 had a permanently jow blood
count.

Also about this time, I started to suffer a lot
from 1ack—of—b£;ath. Even Jjust walking up 2
fl1ight of steps would leave me winded, even
though tests done at James Cook University in
Townsville showed that I had a larger than
normal 1lung capacity- A Townsville doctor who
examined me 2 number of times, and who obtained
my whole medical history from previous doctors.
finally concluded that it was probably a form of
emphysema caused by the radiation.

By 1981 the radiation had not affected me to the
extent where it had incapacitated me. However
the side effects of it had almost resulted in my
death from other causés. For example, in early
1977 1 went to Bali for holidayg and contacted
salmonella—para typhoid. § was flown back toO
Australia ui concious and put into quakantine
hospital. Because€ éf the advanced state of the
disease 1 was treated with a rather dangerous
drug Chloreamphenicol. Normally this drug is
only used until such time as the blood count

starts to rise. (A jowered blood—count ijs one

of the symptoms of Salmonella—para typhoid).




However, due to mY now permanently ljow blood
count, and the fact that I was unconscious and
unable to tell the doctors that, I waSAtreated
with the drug for a much jonger period than
normal. When I f1na11y became ccnscious and was
able to tell the doctors about my radiation
damage they ceased using it 1mmedlate1y, however
the damage had already peen done. Seven (7)
years later I st111 suffer gastrlc complalnts
-from the overdose -of Chloramphenicol, This
problem of complicating medical diagnosis is one
_of the main problems that I have had to live
with in the past. Since 1981 my health has
further deteriorated and I am no jonger able to

~ work full-time.

The lack of any concern by any Government
Departments has been singularly unimpressive.
Firstly, in trying to get some record of my
employment and medical record from Marallnga had
met with the utmost resistance. 1 had been told
many times in the past that the records were
‘lost'. At one stage 1 was able to get a letter
from some pepartment that 1 had indeed worked
for the pepartment of Supply for the period of
July 1957 to June 1979, however absolutely no
mention was made of the fact that it was at
Maralinga. At on€ stage 1 went to the
Commonwealth Compensation Department.but their

response was to the effect that, well if I died

they might jook into it.

e e = T
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The DC-12 puilding was part of the DCRB cgroup of
Buildings. jt was associated with the Minor
Trials Kittens Tests. pCc-12 puilding was
pasically 2 very large hot-box, 2 very large.and
very thick jead lined pox with long manipulator
armé that we used from outside. It nad glass
windows., possibly 2 couple of feet thick: it Qas
a bit difficult to tell but jt was very heavily
shielded. This oﬁilding was used by‘the teams
who came from the U.K. for the preparation of

the Minor Trial during which time, while they

.were out, Australians were not allowed near the

building. puring the period petween Minor
Trials it was our responsibility to maintain
this building and particularly the fil;ering
system associated with it pecause€ of the nature
of the materials that they were using inside 1t.

most probably Plutonium. There was 2 jot of

Radon Gas given off, this was withdravwn grom the

hot-box and out through some filters and a large
metal ducting system- The idea of this was that
the Radon had a quite short half—life and by
kxeeping the air as it was sucked through in this
jong series of chambers it spent enovgh time in
there for 2 10t of the.Radon to decay pack into
a solid material, one€ of the decay products of
possibly jead or some other isotope€:- There were
two (2) large filters which we used to filter
out a lot of the solid materials. at one stage

,,,,, .. +o replace these







_input side of the filter and I started to get :

beforehand it appeared that there was sufficient

air being supplied by the compressors, however. -

after the filters had actually been unbolted and

in the process of trying to manipulate them out
of the major duct line, the physical effort
involved meant that'our preathing rate was
increased quite dramatically and it became gquite
apparent that there was not sufficient air being
delivered by thé.bompressors and at one stage I
started to breathe in and at that point my head

was right jevel and only inches away from the

leaks in the gas mask because of the
insufficient air and I started to breathe in the w

L 4
air that was in the vicinity of the mouth of the

filter. Eventually we were able to get it out
and the new filter bolted in. For the second
filter, knowing the problems we had had with the
small air compressors which were basically
designed for 1low volume but high pressure, 1
decided to use something that was high volume
low pressure and finally settled on vacuum
cleaners SO Wweé had two (2) vacuum cleaners which
were coupled on there ou;let side by iong large
diameter plastic tubing-é;;; about an inch and a
half in diameter again to the gas masks.
Preliminary testing seemed tO indicate that this
was much more satisfactory, that there would be

an adeguate supply of air, however, again when

we are at that critical stage when the filter
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1arge pit there for which we would be able to

3

use to put the drums in and they would Dbe

progressively covered over as Ve f£illed VP the

area. 1 was given the job of disposing of quite:

a number of these materials, some of them being
wastes from the-DC—lZ puilding, where the‘Minor
Trials Preparations went on and others were
glating and other such materials grom the
fordward area. The technique 1 adopted was to

parcel these materials yp into 2 plastic bag and

use the heat sealer from pc-12 to seal the

plastic pags. I would then put this plastic bag
inside a larg® milo tin of which we had plenty-
1 would then take 2 44 gallon drum and cut out
the top of it. I would then mix up concrete and
£i11 the 44 gallon drum tO about half way and
then wait for that tO sets sometimes & period of
3-4 days- 1 would then place tne milo tin in
the middle of the 44 gallon drum on top of the
hardened concrete and tnen mix up another patch
of concrete and pour it over the top until the
44 gallon drum was full. At some stage later
the Army people would come jn with the yellovw
crane and take it to the graveyard where it
would be deposited. My worries sjince have
revolved around the fact that these 44 gallon
drums may well have corroded. The juncture€
petween the twoO layers of concreter the top
layer Wwas poured jast and the bottom layer whic!

4 eAme Lime ceveral days beforehand,

e e







badge records of rediation., The

badges issuyed Wvere some ancient ¢1lg stock much of jt 2lreacly past

€XFiry date, These were issued 5t the front line Caravans to

20nnel doing inte the blast STe3s. Many of them were Collecteq for 4
cessing, hyt many of thep, Were ‘lost- or souvineered. The badgec were
-en back to the RE lebs where we developed them usindg come 0ld x-rgy
velorer, 1 had rever develored film ir my life before but after one
oving wag €xrected to be ahle to do it., The dark room used for

the OFtical Jensity of the Tilm ;g SOme arbitary Units, These vere then
Counverted ¢, @ raediation heesurement Using g curve on 3 Fiece of grarh
Ferer stuck on the side gf the machine, There wasg NO calibration for the
densitomer itcelr, Uhenever we had tg.chanSE 8 bulp jin it the Frocedure
Has to addust 5 Potentiometer on it untij it gave 3 certsip reading,

to Ting out, neither Wds I ever 2bhle to find out vhere the conversior
€rerh came from, Suffice it to S8y that ye used thig S¥stem decrjie many
chanegesg in Froductior batches of fim badges, chandesg in the chemicalsg
Used for developing; etc, without any recalibration of the eQUirment,
The Curve or the g€rarh F3rer only Covered 3 fairly narrow rande of the
densities measureahle by the densitomer. In come ceses the filp badses

this F " nblegq oCcurred ve would Just, guesg 3 value zngd record this,
This sli:te gf affairg continued until after 7 discovered’the Cobslt 40
at Tad.ie, Using Various other SOurcesg 8vailable ye Were ahle to estimaste
the strength of one of the Coba1t Fellets, This yae then Flaced in a3
Jurs—riSSed arrangement of laborators stanrds in one of the comroundg
Jith ap 8rray gf film badges at Varioug distancesg from the Source. Fky
Lhig method ye Yere able to relate radiation received toq the ortical
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; While 1 was with the L.K.I.U. grour at Mt. Clarencey rpart of our

gggunction uss to collect thuroid slands from sheer in what was thogSh:azz

& he the ceneral fzllout rathe geveral of the L.R.IN.U. members had in
had an additional 1 weeks training ifA Melbourne followindg the 2 weelk se?eral
course which we 211 undertook. At tet time in central Australia there 1
had in fact beern 2 drousght for about 2 dyears in Flaces. In some
instances sheer farmers WEere raving to have duind sheer removed from
their rrorerty so that theu did not foul the/few remainindg sources of -
water. Imzdine their delight when we came {6ns and offered them $10 (5
rounds) for the thuroid glands nft Just on/gheep. in many cases the
farmer would choose the sheer closest to death anuwad. The roint of the
matter is that the rrodect was based on the sssumrtion that the sheep.
would have been drzzing on drass and thus would have ingdested any Iodine
131 which may have fallen. If there is no €rass to esat then n9 métter
how much Iodine.131 mauw have fallen there will be Mo sign of it in the
thyroid dglands. Mu belief is that the rroJect may have been dreamed ur
by U.K. scientists who had absolutely no idea of the Australian outback.
I zlso believe thal the only sccurate “readings of Indine 131 that masy
have been obtained wes when the fallout from one of the earlier tests
went south-east towards adelaide instead of north-east and thus fell on
rezconable restures where cheer were in fact garazind. These measurements
unforturiately were not done by HMaralinga ccientists and were thus
discounted. . : , : —
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Qnartz fibre dosimeters were uced in the forward ares with the
y of heing able to set instantaneous readinds of radiation received,
‘hgﬁﬁ; different tures of instruments were in usey one with a 10 times
téxshpr range than the other. If my memory serves me correct 1 believe
ﬁythat one may have beern 0-50 and the other 0-500. In the the rost-test’ |
rhese when radiation levels had reduced somewhat only the 0-50 ¢
instruments were currosed to be issued but bhecsuse of the Jimited number
of them asvailable quite often 0-500 instruments were issued which would
not have registered anuthind. The cuartz fibre dosimeters in use had 3
fradile quartz fibre assembly and microscore ortical assembly to read it
with. Recause of the fradile nature of them many of them were in 3
damaded condition e.d. either the fibre could not be seen at a3lls or
there might bg no movement of the fibre between the charded and
discharged states., In many cases I found that some of the rersonnel
workindg in the forward area would demand a8 dosimeter even though rno
workable ones were available because many of them were under the
mictaken imrreccion that the wearing of them rrevented on from receivind
ang radialion. The dosimeters were electrically cihardged by means of 3
hsttery orerated charging unit. The mFjority of the charding units were
defunct becauce of different electronic faultss and it was difficult to
ohtain dood batteries for the remasinder. A larde chest freezer unit was
kert at the RE unit and this contained hundreds of batteries of -
different tures. Most of the batteries were rast their exriry date and
had suffered water damzge. The <eneral rrocedure was to grab a3 handful
of the bstteries for the dosimeter charders and hore that amondst them
orie could find one that still had enowudh charge to orerate. In many
cases the rzadistion levels recorded for rersons working in the foruard
was ‘duecstimated’ bzsed onm the known levels in the dgeneral area where
they were surrosed to be workinds, 2nd rerhars correlated with the
readings of someone who might have been lucky to actuallw have a3 working

dosimeter. .
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; While at ML. Clarence with the L.R.0.U. during the actual antler |
FEisels 1 was in charge of 3 cmall drour whose duty was to drive to the
fgghpected v2th of the fallout and take measurements as the fellout rassed
)&over. Irn some caces the wind chansed and we were nowhere near where the
fallout actuelly fell., In other cases we were directly underneath. In -
facl in one cace 1 received fallout in my hair which even after ahout 3
washinds could not bhe removed so the camr barber Just save me 3 crew cut
which solved the sroblem. In & courle of instances while we arctually in
place and waiting for the fallout to arrive I decided on mY own
initiative to do some Seqéral backaground readinds using a3 G.M. counter.
Imadine my surrise when I found occasional crots where the count was

alreardy about }00 timesz%reater that the deneral backsground. After sonme

investidation I establigdhed that this was usually asscociated with clumps
My assumrtion uas

of srinifeyxsy and not or'the ceneral cleared areas.
{that it musi have be:z/the results of fallout from an earlier series of

testss rFerhars the RBuffalo seriessy and that wind action might have
resulted in the concekrating of the actual fallout meterial in the
vicinity of the srinifex rlants. AN alternative rossibility occurred to
me much later. It wae noticed that aboBt a sear after the tests bu which
time there had beern some rains that when viewed from the air there uz2s 8
definite increzse in the vedetation in the areas where fallout had
actually occurred. This was exrlained to me by one rerson who rointed
out that the whole ares was known to be deficient in rars earths often
necessary for rlant dgrowth and that rerhars the fallout was in fact
providing the necessary rare earths. Suprisindluy enowush this facl was
tought to my zttention again only about & years ado when I uwas working
with 2 scientist whose Fh.Dl. thesis in botanw was based in the central
Australian region. In his thesis he drew attention to certain clumring
ofgyeSEQ:ticnwwhich he had observed in the arez. He wes mot swsre that
ztemie falloul. hzd been over those asress and was quite surrised when I
bought it to his zttention. He adreed that this was the only logicel
explanstion wirich catisfied his observations. This would tend to suddest
thern that even 20 vears after the event the affect of atomic fallout in
central Australis can still be observed.

M P H . v . T——
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radiation levels at the site and it was
important to do these as quickly as possible to
reduce the exposure time.
However, we were working a lot of overtime at
the time and it was not uncommon to almost
triple énes normal bay. The overtime was only
available when working'in the forward zone
however and once our film. badges and other
ﬁersonal ménitbfing devices showed we had
reached a Certain level we were restrigted to
the rear-ward zone with a conéequent loss of
overtime. Therefore, it was common practice
among -the people involved including myself that
as soon as you knew you had reached the allowed
.
. level you had to leave the film badges and thé/
dosimeters in the Land Rover soO they did not
register. At the time this seemed to be just a
big game and the overtime was terfific. Because
of this practice the recorded levels of
radiation measured.were only a fraction of what
I actually received. I recall that on one
occasion my film badge was SO black that the
densitometer being used could not even read how
much radiation I had received. 1 received my
major radiation exposure however during the
surveys of a bomb site about six (6) months
after the actual explosion. To allow
repeatibility in the measurements of the
craters, a set-ofmtwelve lines radiated out from
the actual ground zero point. Wooden marker

pegs were placed at 100 foot intervals along
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these lines. and the measurements were taken at
these pegs- This allowed us to get a reasonably
good idea of what was going on: but it suffered
from the fact that the area between the
radiating lines never got measured at all. 1
had been surveying this crater for some months
and one day when I was out by myself doing @
survey of this crater, 1 noticed a few anomalous
readings. I deéidéd to do a bit more
investigation, and found that there was 2 very
much higher level of raéiation ijn an area
petween the normally surveyed lines. The level
of radiation was such that the instrument I was

using could not measure 1it. However there was @

_mode in which these instruments had bgen found

to work, that although it could not give
calibrated readings, it could show relative
differences. Using the ijnstrument in this mode.
1 found that this high jevel of radiation was
coming from a number of quite discrete sources:
and by using my right foot to move the dirt
about I was finally able to discover that the
raéiation was coming from some very small
metallic 1ookingbpartic1es, so by using my foot
again I was able to locate about 20-30 of these
and put them jnto one of the tobacco tins which
we used for sample collection. I put this tin
in the back of the Land Rover just behind me and
drove back the thirty (30) odd miles toO the

Health Physics Labs. When I pulled up. the rest
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was not suffering from malaria. I returned to
Australia in the early 1960's and worked first
in Sydney, then at Woomera, that at Brisbane.

During this time I started to suffer from

. extreme pain in my right foot, so severe that it

would keep me awake at nights, and sometimes I

could not sleep for 2 or 3 nights at a time. I

went to many different doctors about the problem

o4

in my foot,-éndﬁmany x-rays were taken but
nothipg wrong physically could be found.
Various suggesions wére made about'possible
gout, but again blood tests proved that it was
not gout. The final pointer to the possible

problem came when I was in a Brisbane Hospital

. for another reason completely. The hospital had

a scheme of blood tests for all patients,
possibly as part of a V.D. detection campaign.
My tests showed up abnormal so many.further
tests were done. Again symptoms similar to
malaria must have been found because the doctor
who was doing all the tests on me actually
asked, in order to rﬁle out all possibility if
perhaps I'd ever had malaria. Finally he just

happened to ask if 1 had ever been exposed to

_radia;ion, and when I said "yes", he immediately

said that could most probably be the cause. He
then arranged for mérrow samples to be taken
from the bones in my hips, and these 'showed
marrow damage. I had to return to the hospital

every couple of months from then on so that they
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could try to determine if my marrow was still
detiorating or was steady-. The final conclusion
reached was that marrow damage had occurred, Lut
did not seem to be getting worse. It was.
however conélusively proved that as a result of

the marrow damage I had a permanently low blood

count.

AA%so about this time, I started to suffer a lot

from 1ack—of—bfeath. Even just walking up a
flight of steps would leave me winded, even
though tests done at James Cook University in
Townsville showed that I had a larger than

normal lung capacity. A Townsville doctor who

examined me a number of times, and who obtainedfﬂ

. my whole medical history from previous doctors.

finally concluded that it was probably a form of

" emphysema caused by the radiation.

By 1981 the radiation had not affected me to the
extent where it had incapacitated me. Bowever
the side effects of it had almost resulted in my
death from other causés. For exampie, in early
1977 I went to Bali for holiday; and contacted
salmonella—paraAtyphoid. I was flown back to
Australia unconcious and put into guarantine
hospital. Because éf the advanced state of the
disease I was treated with a rather dangerous
drug Chloreamphenicol. Normally this drug 1is
only used until such time as the blood coﬁnt
starts to rise. (A ljowered blood-count is one

of the symptoms of Salmonella-para typhoid)-

.../9




However, due to my now permanently low blood
count, and the fact that I was unconscious and
unable to tell the doctors that, I was treated
with.the drug for a much longer period than
normal. When I finally Secame cbnscious and was
able to tell the do;tors about my radiation
damage they ceased using it iﬁmediately, however
the damage héd already been done. Seven (7)
years later I sggll suffer gastric cémplaints
-from the overdose -of Chloramphenicol. This
problem of complicating medical diagnosis is one
"of the main problems that I have had to live
with in the past. Since 1981 my health has
further.deteriorated and I am no longer able to
- work full-time. :

The lack of any concern by any Government
Departments has been singularly unimpressive.
Firstly, in trying to get some record of my
employment and medical record from Mafalinga had
met with the utmost resistance. I had been told
many times in the past that the records were
'lost'. At one stage i was able to get a letter
from some Department that I had indeed worked
for the Department of Supply for the éeriod of
~July 1957 to June 1979, however absolutely no
mentign was made of the fact that it was at
Maralinga. At one stage I went to the
Commonwealtl, Compensation Department‘but their

response was to the effect that, well if I died

they might look into it.
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The DC-12 Building was part of the DCRB Group of
Buildings, it was associated with the Minor
Trials Kittens Tests. DC-12 Building was
basically a very large hot-box, a very large. and
very thick lead lined box with long manipulator
arms that wé used f%om outside. It ﬁad glass
windows, possibly a couple of feet thick, it Qas
a bit difficult to tell but it was very heavily
shielded. Thisﬂbﬁilding was used by ‘the teams
who came from the U.K. for the preparatibn of
the Minor Trial during which time, while they
.were out, Australians were not allowed near the
building. During the period between Minor
Trials it was our résponsibility to maintain
this building and particularly the filﬁering
system associated with it because of the nature
of theé materials that they were using inside it,

most probably Plutonium. There was a lot of

" Radon Gas given off, this was withdrawn from the

hot-box and out through some filters and a large
metal ducting system. The jdea of this was that
the Radon had a quite short half—iife and by
keeping the air as it was sucked through in this
long series of chambers it spent enough time in
there for a lot of the.Radon to decay back into
a solid material, one of.the decay products of
possibly lead or some other isotope; There were
two (2) large filters which we used to filter
out a lot of the solid materials, at one stage

it became necessary to replace these
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beforehand it appeared that there was sufficient
air being supplied by the compressors, however.,
after the filters had actually been unbolted and
in the process of trying to manipulate them out
of the major duct line, the physical effort
involved meant that‘our breathing rate was
increased guite dramatically and it became guite
apparent that there was not sufficient air being
delivered by thé‘bompreésors and at one stage I

started to breathe in and at that point hy head

was right level and only inches away from the

~input side of the filter and I started to get

leaks in the gas mask because of the

jnsufficient air and I started to breathe in the.”

air that was in the vicinity of the mouth of the
filter. Eventually we were able to get it out
and the new filter bolfed in. For the second
filter, knowing the problems we had had with the
small air compressors which were basically
designed for low volume but high pressure, I
decided to use something that was high volume
low pressure and finally settled on vacuum
cleaners so we had two (2) vacuum cleaners which
were coupled on there ou;let side by iong large
diameter plastic tubing é;;; about an inch and a
half in diameter again to the gas masks.
Preliminary testing seemed toO indicate that this
was much more satisfactory, that there would be

an adequate supply of air, however, again when

we are at that critical stage when the filter
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large pit there for which we would be able to

3%
l

use to put the drums in and they would be

progressively covered over as we filled up the

area. 1 was given the job of disposing of quite.

a number of these materials, some of them being
wastes frOm the bc—iz Building, where the.Minor
Tr;als Preparations went on and others were
glaZing and éﬁhé;\such materials from the

fordward area. The technique I adopted was to

parcel these materials up into a plastic bag and

use the heat sealer from DC-12 to seal the

plastic bags. I would then put this plastic bag
inside a large milo tin of which we had plenty.
I would then take a 44 gallon drum and cut out
the top of it. I would then mix up concrete and
£i11 the 44 gallon drum to about half way and
then wait for that to set, sometimes a period of
3-4 days. I would then place tﬁe milo tin in
the midale of the 44 géllon drum on top of the
hardened concrete and tﬁen mix up another batch
of concrete and pour it over the top until the
44 gallon arﬁm was full. At some stagé later
the Army people would come in with the yellow
crane and take it to the graveyard whére it
would be deposited. My wofries sincé have
revolved around the fact that these 44 galldn
drums may well have corroded. The juncture
between the two layers of concrete, tﬂ; top
layer was poured last and the bottom layér which

was poured some time several days beforehand,
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- When 1 Joined the “rour st Marslings rost-Antlery we were
eeue=thed the Job of maintaining film badge records of radiation. The
ilm baddes issued were some ancient o0ld stock much of it a2lreacdy past

.”‘
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F ’s exriry date., These were issued at the front lirne caravans to
e
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rsonnel doind into the blast &reas. Many of them were collected for «
Frocessind, but many of them were ‘lost’ or souvineered. The baddes were
taken back to the RE lzbs where we develored them usindg come old x-ray
develorer. 1 had never develored film in my life hbefore but after one
showing was exrected to he shle to do it. The dark room used for
develoring had no fine temrerature control and ususlly ran very cold.,
The method of controlling the temrerature of the develoring solutions
was to rlace. the besker containing the develorer into a larder container
and rut 3 mixture of hot and cold water into the oute ontainer until
the correct temrerature was obitained. After developi:tfihe film baddes
were then r.ad-on an ortical densitometer. This instrument Just messured
the ortical density of the Tilm in some arbitary units. These were tihen
converted tc a rzdiastion mezsurement usind a3 curve on 2 riece of grarh
_Farer stuck on the side of the mach1ne. There was NO calibration for the
demncitomer itcelf, Uhenever we had te chende 3 bulb in it the erocedure
was to adiust & rotentiometer on it until it dsve = certain reading.
Where the information on what this reading really was I was never able
to find out. neither was I ever =hle to find out where the conversion
grerh came from. Suffice it to sav that we used this sustem decrile many
changes in rroduction batches of fim haddesy chamngdes in the chemicals
used for develorindgs etc. without anv recalibration of the equirment.
The curve on the grash rarer only covered a3 fairly narrow rande of the
densitiec measurezble by the densitomer. In come ceses the film baddes
were so dark that the ortical density reading obtsined was comrletelwy
off the dr3Ph. The sSrarh was alreadu non-linear but desrite thiss whep~
this r-ablem occurred we would Just guess a3 value 3nd recard this.
This stite of affairs continued until after I discovered *the Cobslt 60

" at Tadde. Usindg various other sources available we were able to estimate

the strendth._of one of the Cobalt rellets. This was then placed in a3
Juru~ridded arrandement of laboratorwy stands in one of the comrounds
with an array of film baddes a3t various distances from the source. Ry
this method we were able to relste radiastion received to the ortical
densitomer readinds and thus rroduce a new calibretion curve.
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THYKOID IODNINE 131 MEASUREMENTS h , S <

While I was with the L.R.D.U. grour at Mt. Clarencey rart of our
tion was to collect thuyroid glands from sheer in whB3t was thought to

he general fallout rath. Several of the L.R.I.U. members had in fact

had an additional 1 weeks training ih Melbourne follouwind the 2 week general
course which we 211 undertook, At 61t time in cemntral Australia there #
had in fact bheen & drought for about 2 uyears in rlaces. In SOME
inctances sheer farmers were fpaugindg to have duind sheer removed from
their rFrorerty so that they did not foul the/few remsining sources of
water. Imedine their delidght when we came {bns and offered them $10 (T
rounds) for the thuyroid €lands of Just on/zheep. In many cases the
farmer would phoose the sheer closest to death anyuwayde. The roint of the
matter is that the rroJect was based on the assunmrtion that the sheer
would have been drazing on drass and thus would have indested any Iodirme
131 which may have fallen. If there is no €rass to eat themn no matter
how much Iodine 131 maw have fallen there will be no sidn of it in the
thyroid glands. My helief is that the rroJect may have been dreamed UP
by U.K. scientists who had shsoluteluy na jdea of the australian outback.
1 3lso believe that the onlw sccurate ‘readings of lodine 131 that may
have been obtained wes whern the fallout from one of the earlier tests
went south-esst towards Adelsaide instead of north-east and thus fell on
rezconable restures where sheer were in fact drazind. These measurements
unfortunately were rnot done by Maralings ccientists and were thus
discounted. :
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fuartz fibre dosimeters were weced in the forward area with the
bF heing ahle to get instantaneous readings of radisliom received,
different tyres of instruments were in usey one with 3 10 times
: er randge than the other. If my memory serves me correct 1 believe
ﬁ one may have beern 0-50 and the other 0-500. In the the rost-test &
Fhase when radiation levels had reduced somewhat only the 0-50
instruments were currosed to be issued but because of the limited number
of them available auite nften 0-500 instruments were issued which would
not have redistered anuything., The quartz fibre dosimeters in use had a
fradile cuartz fibre assembly and microscore ortical assembluy to read it
with. Recause of the fradile nature of them many of them were in a
damaded condition e.g., either the fibre could not be seen 3t alls or
there midght be rno movement of the fibre between the charged and
discharded states. In many cases I found that some of the rersonnel
working in the forward area would demand a docimeter even though no
vworkable ones were available because many of them were under the
mistaken imrpreccion that the wearing of them rrevernted on from receivind
ans radialion. The dosimeters were electrically charcged by means of a
battery orerated chiargini unit. The maljority of the charging units were
defunct because of different electronic faultss and it was difficult to
obtain dood batteries for the remainder. A larde chest freezer unit was
kert a3t the RE unit z=nd this contained hundreds of hatteries of:
, different tures. Most of -the batteries were rast their exrirw date and
« had suffered water damage. The seneral rrocedure was to sgsrab a handful
i -of the batteriec for the dosimeter chargers and hore thast amondgst them
© one could find one that still had ernousgh charde to orerate, In many
cases the radistion levels recorded for rersons working in the forward
was ‘duesstimated’ besed on the known levels in the dgeneral area where
they were surrosed to be workingds and rerhars correlated with the .
resdings of someone who might have been lucks to actually have 3 working
dosimeter. .
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i While 2t ML. Clarence with the L.R.D.U. during the actual antler |
mx¢v1< 1 was in charde of a3 small grour whose duty was to drive to the
. cted r2th of the fzllout and take measurements a« the fellout rpacsed
Zpover. In some caces the wind changed and we were nowhere near where the
fsllout actuzlly fell. In other cases we were directly underneath. In
facl in one casce 1 received fallout in my hair which even after ahout 3@
washinds could not be removed so the camr barber Just dave me 38 crew cut
which solved the sroblem. In 2 courle af instances while we artually in o
place and waitindg for the “fallout to arrive I decided on my own
initiative to do some Qeqéral backdround readinds using a3 G.M. counter.
Inadine my surrise when found occasional csrots where the count was
already about 100 timee ~Mreater that the general backdground. After some
investidation 1 estab11zﬁed that this was usually associated with clumrs
of srinifeysr 3nd not or/the cerneral cleared areas. My assumrtion usas '
that it musi have be:z/the results of fallout from an earlier series of

T e rmmamde e Ta e et TUTT

testsy rerhars the Buffalo seriess and that wind action might have
resulted in the conc rating of the actual fallout mesterial in the
vicinity of the srinifex rlants. An alternative rossibility occurred to
me much later. It wae noticed that 3bodt s uear after the tests bw which
time there had teen some rains that when viewed from the air there w3as a
definite increase in the vesgetation in the areas where fallout had
actually occurred, This was exrlained to me by one rerson who reointed
ocut that the whole ares was known to bte deficient in rara earths often
necessary for rlant drowth and that rerhars the fallout was in fact
providing the necessaru rare earths. Surrisingly enoush this fact was
bought to my a2ttention adgain onluy about & uwears ado when I was workindg
with 2 scientist whose Fh.Il. thesis in botanuy was besed in the centrsal
Australian redion. In his thesis he drew attention to certain clumring
o of 695:i'u;un'uhlch he had observed in the ares. He wzs mot sware that i
¢ atcmiec fallowl. had been over those aress and was cuite surrised when I I
{ bought it to pis zttention. He adreed that this was the onjly logical
exrlanstion wihich csatisfied his observations. This would tend to suddest
Lthen that even 20 wvears after the event the affect of atomic fallout in
central Australiz can still be observed. : ' 1
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Coxpensation Page 2.
Wwoden.

Investigations performed were as follows:-

Blood Count. 133 g/l MCV 85, MCH 29.7, MOHC 344, Plb&elets
570x10 /1, ESR 5mm in 1 hour, WCC 5.2 x 107/
Retlculocytes 2%, Differential on the white cell
count Band Forms 4%, Seg. Neuts 75%, L 15%, M s,
E 1%.

The blood film was grossly alnormal and showegd
nucleated red blood cells, moderate to markeq
anisocytosis and poikilocytosis, and a moderate
degree of polychramasia.

Bone marrow aspiration was performed and was difficult to aspirate b= R
fram the right posterior iliac crest and frag the 5o

14

sternum. A reduced number of marrow particles <eere ~ .5
obtained and on microscopy the particles appared a2 --i%,
and abnormal. Erythropoiesis was dyserythroiq. . i
Granulopoiesis was dysplastic and only occasioral Ut
megakaryocytes with dysplastic features could be fq;::. T
© Lyn-phocytes were present with occasional atyLica) f==-

Beone marrow trephine showed an alnormal marrow with hypercellular massss
of haemopoietic marrow filling the marrow spice wit> i
irreqular islands of fat cells between them. a1} ==
cell lines were present but negakaryocytes Ere=red T_ 1.

- : unusually pramingnt, variable in size and forming oo==sS.
A marked increase in reticulum, was present &g the =S -
were those of a myelofibrosis.

Biochemical examination was unremarkable apart fran a mildly elev=ted
creatinine of .12 and urea of 7. 4rrrq/l

Chest X-ray was normal. ) . . ) -

Liver spleen scan showed a liver of normal size with even uptale znd & . A
enlarged spleen with even uptake. -

A bone marrow scan with technician 99 sulphurcolloid was performe™ and
showed minimal uptake of sulphurcolloid in #e sacrx :
and pelvis and no uptake in the stermm with np eyid—=
of peripheral extension into the long bones. -

Interpretation was of marrow hypéplasia. . -

AN,
Vo

v
Yoo

In view of the dyspnoea,respiratory function tests were perfaced apd S¥
mildly abnormalalveoloarterial oxygen diffe:-_qce, o=l .,
gas transfer, normal lung volumes, and nar=! a*Syways .o 5 .
resistance with normal spircametry and no sizifiicant -I- -
upper airways obstruction. However, an exersicem test -
was also attempted in order to pick up early ..ec:reax
pulionary fibrosis. This test was aborted Ye-airnge of
severe hyperventilation causing dizziness ¢ g stpess
therefore making the measurements of gas tr:»—far
questionable.
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Cengancetaon Dage 4.
woden.

It is known in animal and human studies of radiation exposure
that often the end result is replacement of the affected organs by
fibrotic tissue and in*case, the ultimate prognosis
would depend on the degree to which this occurs in the various

such as the lung, bone marrow and blood vessels. 1In short,
&prognosm is that he is likely to have a shortened
life span fram the effects of his disease although I can be no more
definite that this.

Treatment at this stage consists mainly of paln relief as required
and avoidance of any situaticns likely to lead to traumatic injury of
the spleen. Monitoring of the patient's blood count and possibly

bone marrow at reqular intervals say 6 to 12 monthly will be
recommended tokto lock for deterioration of his condition.

Please find enclosed COPJ.eS of the patlents medical reports and
clinical notes. -

Please do not hesitéte to contact me again if you need ﬁarther
information or clarification rega.rdin“ondition.

L3

Encl:

Refs:

B i cies in the Pathology of Radiation Disease 1965
Pergammon

Medical Research Council. The Hazards to Man of Nuclear and Allied

Radiations. A Secand Report to the Med:.cal Research
Council. Dec 1960

Her Majesty's Stationary Office, Londcn. "

_ The gg BaSJ.S| far Radiation Aoc:.dent Preparedness. -

Elevier Nth. Holland Inc., 1980 -
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606 Skc. 7: HEMaTOLOGY

fibrosis also occurs more frequently in P¥
treated paticnts®® Alkylating agents, such as
busulfan or mechlorcthamine, and other
cytoxic agents, such as 6-mercaptopurine and
demecolcine, have been used to inhibit the
proliferation of marrow elements \nLh some
degree of success. :
MYELOID METAPLASIA WITH MYELOFIBROSIS*

- Many descriptive terms have been applied to

the group of illnesses characterized by a leu-
koerythroblastic anemia, enlargement of the
spleen and liver as the result of myeloid
metaplasia, and a patchy or generalized fi-
brosis of the bone marrow. The etiology of
this syndrome remains obscure. There is an
inaeased incidence of myeloid metaplasia -
among atom bomb survivors and others ex-

Wnahon & ‘One opinion
relates this disorder to a Jeukémmia of retic- -

uloendothelial cells mvolvmg pnnopally the
marrow sp]een and liver: At present, many
group this condition with. the myeloprolif-
.erative disorders’ largely because of their over-

: lappmg clinical features and because of the

occasional” nansmon from ‘one form to an-

others.®@ .- ... : L

Clinical’ Presenfahon- Myelond metap]asxa
a rather uncommon illness, occurs in both
sexes with equal frequency, generally after
age 50. The primary complaints are weak-
ness, easy fatigability, abdominal discomfort,
and aching in the extremities, especially the
Jegs. Less frequent symptoms are hemorrhage
(skin and gastrointestinal tract), gout, and’
weight Joss. Common physical abnormalities
incdude pallor, ecchymoses or petechiae,
striking splenomegaly, and more modest
hepatomegaly. Icterus is present at times.

Although a few patients may have a nor-
mal or even increased red blood cell mass
early in their illness, one of the most char-
acteristic features of this disorder is the
leukoerythroblastic anemia. The red cells
show marked anisocytosis and poikilocytosis.
Nucleated red cells are often seen. The re-
ticulocyte count is normal or moderately
elevated.

The whiie cell count is usually elevated,
and the diffcrential shows a shift to the lefu

- All types of immature myelocytes may be

encountered in the peripheral blood, includ-
ing an occasional myeloblast. The alkaline

phosphatase stain shows high or normal
amounts of enzyme; rarely, low values are ob-

tained. In most cases the platelet count- ‘18
elevated and large odd shap&s are o[tcn en-
countered. -

Atte_mpts to secure marrow by aspxratxon.

may be unsuccessful. Biopsy techniques pro-

" vide the means of demonstrating the my-

elofibrosis and hypocellularity present. Osteo- - )

sclerosis may be seen also. These marrow
changes may be patchy early in the disorder;

later they may be generalized. Indeed, it is not_

uncommon to encounter foci of “hematopoi-
eticcell h)perp]asxa onpsy or aspiration

rarely, the lymph nodes may show. extensive

extramedullary hematoponsxs (mye!oxd meta- '
" plasia).- C e -
- X-rays of the bon&s in'25to 50 pcrcent of.'
"casés show a patchy’ 1rregular “osteosclerosis. -
The cortex of the long bones is often lthk: s
“ened. Osteoporosxs has also been noted. The

.._._ _._

blood uric acid level is ‘elevated in "about 50

" percent of instances, at times fo thce normal~

levels.

Diognostic Consrderahons. The ha]lmarks
of myeloid metaplasia with myeolofibrosis in-
clude a leukoerythioblastic anemia, marked
splenomegaly and hepatomegaly with prom-

inent myeloid metaplasia, and fibrosis or

sclerosis of the bone marrow. y
The diagnostic problems commonly con-
fronted stem in part from the transition
forms which exist between polycythetma vera,
chronic myelocytic levkemia, and this dis-
order. In other instances, myeloid metaplasia
must be distinguished from an aplastic or
hypoplastic anemia. In addition, the physi-
cian must remain alert to the several possible
causes of Jeukoerythroblastosis.
*Leukoerythroblastosis™ is a term used to
describe the presence of nudeated red cells
and various immature myelocytic forms in
the peripheral blood. When severe, this ab-
normality is striking, persistent, and usually
accompanicd by anemia. In s mildest forms
there ruay be no anemia and only a few
transicntly circulating abnonpal cells. Leu-

_'preparauons from the spleen, the liver, and," =
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TABLE 2: Cuuses of Leukoctythroblastosis

1. Due to Abnoimai h".yr,lnpmii('y ation F oilowinp
A. Bloud loss of hemolysss
B. Nutiitions! deficiency anemias
11. Dur 10 Myelophthisic Disorders
A Tuberculosiy, especially disseminated
B. Carcinpmatosis {lung, breast g osiate)
*.C. Xanthomatosis {Gaucher’s diseaie and others)
_D. Lymphoma - - e i N
E. Myeloma, o . ’
F. Myc\opromevmivc disorders

111. Due to Severe lliness, Stress, Agonel States
A. Infection
B8. Heart failure
C. Uremia

koeryfhrob]astosis may result from myelo-
proliferation or from myelophlhisic disorders
(Table 2). Carcinomatosis and other myel-
ophthisic processes are the most frequently
encountered causes of marked leukoerythro-

blastosis.

-1:  TABLE3: Contrasting Clinical Features of th
Lol -_l.h_ye_!_oproliferaﬁye Disorders.

.‘;}';_ tsr

“CLINICALY::
FEATURES

pevlic Maonogoeenh

Chnicol Course ond T}.nm
r lifc ranges from

The average plognosis fo
five ycars, but with good supportive

four to
onger. The

care wnany patients live much }
(nain continuing clinical problems arc those
stemming from the an_cmia, the markedly
enlarged splecn, or the hemorrhagic cpi-
sodes.® 288 V.2 S e
Symptoms resulting from scvere anemia
are relieved by transfusion. Androgens have
improved the anemia in a few instances. Not

infrequently, 2 hemolytic anemia develops,

and the Coombs test may rarely become posi-
tive. Adrenal corticosteroids have benefited
these individuals as well as a few others.
Splenectomy has been performed to relieve
this -hemolytic problem. Thrombocytopenia
with bleeding also develops on occasion and
may be relieved by splenectomy- In_these in-
stances sp]enéctomy has been performed de-

4 NP I
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¥ MYELOID %
METAPLASIA WITH
.MYELOFIBROSIS

Wit

frcendral nervous Espe;a“y' g'asv.roi

“Cardiovescular Fsorder . .

" - Treasdtion 10 myslofibrocs
- ot chronic leukemia T

“and skin Bleeding . Ty
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. spnc thc fcar .aucndmg rc.moval of-. large' )
.' amounts of hematopoieiic, tissue and the dif- ¥
" Beult-operative and poslopcrauve prob]cms ©;
I-'ollowmg splencc(omy,'the Iwg:r en]arges

-

- Count
Differential

Pistelsts

: Usuany elevated;

-
= e

pcm:i.'. 'I'he potenna] dangcr ;f )rradxat‘ng .
“the dreas’ of extramedul]ary;__ hematopoxesxs , g chror
.'._.'.' ' has‘béeqlstr:'essed'also.‘Bh&jxl(a'x_x’jbas'_iq‘ducg’gl".‘-prolifemrjon,of '-hematopo tu

rErely > 100,000 .
Normodnfc red c'elll
Occzsional nuclested red calls
Occasional myelocyte -~ °

>400,(X)0]n50%ofcasa

B Usually 20-50 (XJO

rarely > 1(X),0W

Bizarre red cell shape(

Frequent nucleated red cells

* Frequent myelocytes,
ocmsidnal myelcblm

. Marked elevation, ohen ..

bizarre forms . -

~CHRON!C MYELOPROLIFERATIVE DISORDERS
.Polycythcrma vera, m)clmd metaplasxa w:th
mye]oﬁ'brosm, and
kerma .are, -consxde_red ‘;ogetb;r pnmanly be-
cause thcy manifest

under])mg CZl’le\ ascu]ar discase. aﬂ'ectcd ad-
crse‘lyb) anemia, Lhrombocmbohc evcnts or
'hemorrhagc, A_ tansition - lo _chromc ‘my-

.cloqnc or Hcute. mydob]asup ICUkcm13 may

'«')-_

Q:‘

~ b STt E N

_c_hromc mye]oqiu " Jeus

chromc ..uncor_)‘ trolled

No:mocy‘llc red ceﬂs
Occasional nucleated red enll:
Orderly :hlh 1o left with myelo-
cy‘ta:. occasoonﬂ myeloUm

Uwa"y elmted

=  * May develop throrrbot.yto v . ” -
_ penlc purpura N 2l
Granulocyte Alkaline Highest valves High to normal’ Low to sbsent N
Phosphstme . o
Ph' Chromosome 0 0 -+ j <63 &
Bone Marrow Cellular Fibrosis and osteoscierosis Myeloid hyperplaia mns’
Hyperpimia of all elements Reticulum cell increase - At times increased red cells and featu
Read &3 normal in 60% of Patchy lesiont sardy megakaryocyles or patches of eases.
e ) Focal arsas of incressed fibrosis
. : . . cellularity esry the I
Myrloid Metaplaia . Rars fod in liver, spleen: ““Marked in spioen, fiver I 3 basal
: N At times in tymph nodes (Myeloid lnﬂtmn) - seem:
Blood {(RBC) Volume Increased R Nor mai, (anemic) Norme! (anemic) . IS Jows:
Blood Viscosity InGomsed ' Normal Norrmal : .
Uric Acid Vrcressed Incressad In 50% of cases, st Increased st
tirres twice normat mund
Immunogliobuline Rzre manodons gernmo- - Rare increase in yM rheuma- - -_— . 3 ’ order
fothy 10id fector . - ])"'DP}
X-r2ys of Bones Ususlly normal Paichy or diftuse antewsdero Occationd) subperiosteal new -~ < furth
sis, thicker.ed cortex, or bone, osteolytic lesions, trens- d
osteoporosis in 25-50% of verse lines at end of long = nonn
cases bones K
t
EY
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T s & etaeaae ac well as myeloid metaplasia in tnc Pl
3 fibrosts as wcll as myelord metaplasia in A he

¢ spleen, although morte frequently tubercu-
losis seems a secondary occurrence. However,
present. data do not permnt definite conclu-
sions concemmg these - or “other suggested
normality seems neoplastic in character.®- 8- %

The contrasting clinical features of these
chronic myeloproliferative disorders are pre-
sented in Tables $ and 4. Continuing clinical
experience serves to emphasize the diversity
of findings manifested by different patients
P and by the same patient during the course

gty of his dnsease.

velop an incréasing anemia and progressive
enlzugement of the spleen and liver. Appro-
priate_ biopsies may . reveal myeloﬁbrbsls and -
ext:ramedul]ary hematopoxesxs associated w1th
‘a” leulfdérythroblasuc, anem@" Slmllarly :
mdw;dual wnh Pol'ycy fen '

causal agents The common prohferanve ab-

_patient with. classic poly-::
cythemxa vera’ may after many months de-’

Uikl FARAI G TRAARS WAERETETTLE D

eloblastic leukemia. This may cvo]ve dxrcctly
from the polyqn.hemlc status or may occur as
’a blast crisis in a person "whose illness had
previously. become "chronic. myelocytnc leu-
kemia. The use of P22 therapy or other forms
of radxauon therapy has been linked to a
“tenfold increase in the incidence of acute
leukemla B9, 04 . ¢
Some patients with clear-cut myeloid meta-
plasxa with myeloﬁbrosxs show transient poly-

cythemia early in the course of their disease. .

~The myeloid metaplasia syndrome seems
unique among the myeloproliferative dis-
‘orders’ because of the occasional associated
occurrence ‘of an autoimmune hemolytic ane-

mia and the occasional associated develop—

-ment’ of thrombocytopemc purpura unre-

lated ito Lherapy ‘A distinctive. relanonshipf

;ategome_gi mdstivira 3 -
[ '_I'_hemdenne of Lhe assocxated mmunologlc

WY,
i

appearsf;o exist between ‘the Ph’.chfomiosome -
nd’ chromc myeloc.:ytlc".leukemmJl~ a]thoug'h
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