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This memrandum, togethr with a letter to Dr. S. Oosthisen, dated 
April. 2h, 1956, and two lllsmoranduna from lk. WilUaui E, kr5s to 
Mr, M e d  Eisenbud, enfitled " V i s i t  to WituateFlrFarSd Gold Mine Ama 
in Cannection with Rad= Determination," dated April 4, 1956, and 
Wfslt  t o  Won Miniere," dated April 10, 1956, constitub the conr- 
plete  report on t b  visit to South Amca and the Belgian Congo by 
myself and Hessrs. Harris and Holaday dur ing  the period February 21 
t o  March 16, 

MEDICAL SEZVICES ON THE WITKATEBSRBND 

m z a t i o n  of Bealth Services in the South African Gold Fields 

The following organi%atians are concerned with the miners' health 
activities s 

1, SiUcosie Miners Phtbisis Bureau 

3. Transvaal and Orange Fme State Chamber of Mines 
4. Medical Mefit  Societies 
5. Pnepssocaniosis Unit of the silicosis Bureau at  

20 - s = C O S i S  Baard 

the South African Institute for Hedical Research 

!he S U c o s l s  Bureau WM errtablished Pnder tbb prod.sions of the 
Ithers Phthisis A c t  of 1916, aa amended srrtweqnently in 19h6 and 
1s6, t o  carzy out periodic exandnations on h e n  for  the purpose 

-rr of compensation certification, Part  of this furction includes antop- 
33 siea on ndmrs an a tmmlual evaluation procedure. The SillcosiS 
.L. Baerd handles the fbandal admisxbtrative procodafee for disability 
a- compensation. Dr, W, H, DnPlessis finisivsd his term as Chairmsn of 
rv the Silicosis Bureau on February 29, 1956, and Dr. Po do ErassiaS is 
CT Acting Chairman, The Bureau has records of periodic hsalth erzlRcn- 

ations an all European h e r s  for a period of 30-plus pa80 The 
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Silicosis Board ha8 data 011 death notices of a l l  miner8 receiving 
colspensatim for maqlr gears and these have been obtained for t b  
period 19b?-19% 

The Transvad and Orange Free State ChaBbsT of Hines i s  a federation 
of mine owners organized for the parpose, of achieving uniform s t a d -  
ards in wages, compensation, Labor procurenrent and hospital regula- 
tions. It also operates the D u s t  ventilation Laboratorg, which works 
prfraarily in the f i e l d  of e i l l c o s i s  retsearch. This Laboratorg is in- 
terested in the radon problem as part of it8 general interest in the 
field of mine toxicology. 
excretion in mfinery operatora, amongst other things. 

They are currently studying urinary urardum 

Ths Chamber of Mfnts is headed by a Gold Producers C o m m i t t e e  made op 
of representative mine operators. 
Hr. M. Falcon, who ha8 general superPision of the  D u s t  Vextilation 
Laboratory a d  who therefore has considerable interest in the radon 
problem. 
all European miners uho worked in thDee mines wtdcfi are associated vith 
the Chamber. This fncludes all the gold and uranium mines. 
not have health data on ndnors except for accident reports and p- 
elnplopnt and periodic physical exaadaatims QI~ aranium refinery 
operators. 

The Chamber has a techrdcal adpiser, 

The Chamber has exterxsivu data on occupational histories on 

It does 

The Medical Benefit Societiee are opcrated by the individual laines 
as a group health insurance project, 

The P n e ~ c o n i o s i s  Unit of the Silicosis Bureau, located in the South 
AfrJcan Imtitute for Medical Research, waa r e o r m a d  in 1953 for 
the purposa of carrging out biological research in the fieJd of dast 
toxicology. 'phis group also does all the autopsies on miners. h i o r  
to 1953, the Unit's pathologists did autopsies bat fmquentlgr without 
histological sections for confirmation of diagnosis. This group is 
headed by Dr. Ian %bat8r. 

The ndning population a t  the pmsent time comists of about 28,ooO 
Ettropean miners and appmdmatdy eight tiarrs this number of nat.ivea, 
or about nS,COO. A t  any one time, about one half of the European 
ndners are underground; hwmr, the Individual miners are usaally 
rotated in their jobs and the amrage length of service i s  about 
eight years. The natives are employed d e r  oontract for 6-9 months 
in anskilled posit&ons. They aspally alternate one or two contract8 
w i t h  a period of about lb months at home. This cycle is us- re- 
peated about eight tiplea. Thc intermittent service and general on- 

unsuitabls for ths radon study. It 5s eetlmatad that the European 
miner spends about one half of hia timc at the actual working face 

=liability of the la~dicd. folhw-up t b  native pOpulstia 



Of the Stope, SUpemS- the IlatiV963 the balance S p e d  tha 
corridor to and from working faces. 

HEDICAL ASPEZTS OF THE COMXI URAMDM MINING OFEXATIONS 

History of the Shinkolobw Hin. 

This ndne was first discovered in 1915. The init ial  d r i l l i n g  and 
ahaft s i n k h g  far exploratory parposes took place in 1921. 
production a l s o  started in 1921 and was practically limited t o  8ur- 
face operations. 
i n  open pits for radium. 
worklngs were done durfng 19284932, also for radium. %e mine went 
underground from 1930 t o  1932, at least in part, and the third work- 
ing period took place from 1933-1937 for gold and palladium. 
time there ybre about 50 to 100 people underground. 
ing began in July 19u, for uranium, and the actual mining commenced 
in March 1 9 6 0  
stock p i l e  of' araniam was ased by the Hanhattan 'Engineering District. 
At that time the ore  was v%ry high grade and hand picked. The radon 
concentrations daring this pericd were also very high and averaged 
XI,O~O UUC/I.. The w, of mtamorphic sebmentaqr tspe, hati a low 
silica content, All of the high grade ore  is now gone4 
no gSUmS mSasUrements in the early pedod of operation8 but it l s  
eetin~ated that the levels may have been a8 high as 50 mr per hourr 

The first 

The f i r s t  uorldngs took place between 1921 and 192& 
The mine vas thcn closed and the second 

At this 
The fourth work- 

Between 1942 and 19&, the previously accmulabd 

There w e n  

Ths 
from 0.5 r to 3.5 r per week, the higasst being in a surface dmm 
operation. The radon ~ a s u r e m s n t s  uere f-t made in late 1947 and 
tbe flash yam shipped t o  ths Won Miniells laboratory in Brussek?i. 
Tha first radon measaring devices were set up in the Congo in mid 
1949. In December 1949, the radon Mels  in a crus€xhg operatian 
wem 8400 uuc/l. 
urwd 6790 wc/I from a depth of XI.& nreters. 
from the mine vas 1600 U U C , ~ .  These ear* measurements are probably 
lainimum estimates since the flasks could have &akd d m g  shipment. 
In A p r i l  1948, eight sample8 for radon were obtained during blaating 
operations, The entry air (fresh) nreasured 150 uuc/l. At the 100- 
meter level. the cancentration was 300 uuc/l. 
indicates the radon concentrations at a stope before and a t  anemhalf 
hour intervals following a blasting operation: 

badge program began in 1947 and tha badge readings ranged 

By Februaq 1948 the underground return air mas- 
The geaeral rat- air 

The following tam 

Tiart uuc/l 

1246 17,koo 
U O O  - fired 
l.340 15,OOO 

- 

I191828 
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In June 1948, radw masurements a t  an unnorked dead end d r i f t  at 
the 150-mter b v e l  (one l e v e l  I X A ~ F ~  the act* rr0r-g area) -8 
8500 uuc/l, In J W  1948, 
the ret- air  from the stope a t  the 1OO-lU.t meter level (probably 
r i c h  om) waa 21,000 uuc/l. The return air from two other stopes 
from the a m  level was 26,000 uuc/1. F ~ I U  two stopes a t  the 70- 
meter lsvel the concentration was 15,CZO truc/l. A dead end raise 
d e r  construction in July 1948 had 20,OOO uuc/l of radon. This was 
ventilated by forced circulation from the llh-nsetier level up 7 to  10 
meters. In 
June 1949, a blocked dead end with no venti lat im measured 36,- 
130,OOO ace In July 19h9, at  the Ilkester level, two readings at 
a stope face were & , S O  and 3,930. 
there were 30,000 uuc/l. 

A t  the present tim, 25 per cent of the underground miners work fn 
the stopea. Ten measuremsxta under the m t  conditions yielded 
less than 1,ooO uuch and eight were bebeen 1,OOO and 2,ooO auc/l. 
Neasurementa at development sites varied from 1,ooO-3,ooO uuc/L 
Prospecting a t  the 250llaeter level had concentrations of less than 
1,ooO uucfi. It is  estimated that 50 per cent of the miners are 
now exposed t o  concentrations of less than 1,OOO uuc/l. Radon sm- 
ples 011 the adners the~elres started In 151-1952. The measure- 
menta were always less than 0.2 MC/I.. (1 UUC/I. is equivalent to 
0.015 ug radium whole body barden. 

Thie level uas used as a water drain, 

In May 1949, the general return air was 22,600 uuc/l. 

In l9&, at the ZSO-meter level, 

In 1947, the maximum silica particle level was DL300 particles 
per cc. A t  the present tht, the rock at Shinkolobwe ha8 16 per cent 
silica, but in the ore body itself tbre ia sbaaf 5 to 6 per cent 
silica, 

On March ll, a conference w89 held at the native hospital in Jadot- 
W e ,  which included Dr. -4. boaem, C u i  of the Hedical Department, 
union Miniere du %ut htai~ga, a& members of the raedical staff of t b  
mine. The following ellltplosnaent data was given to p ~ 3  a t  that the: 

69 
1112 
276 

I f Q I b 2 ' 9  
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Miners 

~ a y  21, 19% 

307 
Lo9 
M 
729 
950 
1087 
1182 
lllrl 
1155 

The above table refers to t o t a l  underground employment, which 
consists mostly of natlves; at  t h e  present tims there are only 

The average concentrationi in the d n e  at  the present time range 
250 to 300 uuc/l, with maxima of 3,000-4,000 uuc/l a t  dead e&. 
The medical group organised the available health data 0x1 lnlnsFs 
who have worked for six or more years at Shfnkolobwe, a d  this is 
pzwsented in  the Pollawing tabler 

A. =ant of 

15 
21 
20 
8 

64 

3 
25 
12 
16 

5 
3 

61t 
- 

B. Besults of Clinical Ekandnatians . and Previom PathologY 

All appeared i n  good health. l o  enlargemn% of splsen or liver. 
During the gears of examination, the folloffing diagnoses wem 

I 
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e. LaboratoryRrananatian 

2. Blood 

a. 'the tu0 foUovLng tabbr give the amrege reerdts 
of the w h i t e  blood count (the poly9, l p p h o ~ e )  
and the hemglobin. The averages are calculated 
first for the t o t a l  group t b n  in accordance with 
the total  radiation or weekly radiation dose. . 
B u m b r  in 

Group 

15 
21 
20 

8 

36 
28 

28 
28 
8 

Lo 
2 t  

64 
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D. 

' E. 

F. 

1 1 9 1 b 3 2  

Laboratorg Eramrfnatim (Cmtinned) 

The following table gives the average radiation dose vith resped 
to whitb cell count. .. 

31 
27 
6 

0,066 
0,076 
0.062 

In 2 groups 

w 
19 

30 S 
26e3 

0.072 
0.066 

'phe 64 miners (99 wivee) had, before work at ShbkolobWe8 135 
chfldren (31 dead); during work at  Sbinkolobwe, 157 children 
(17 dead). 

Chest X - r a p  and fluoroscopies show notbing r f g m f f i c d -  - 

Causes of Msth 

Numbers of deatha by disease at  shlnkolobwe compared w i t h  ofher 
miners since 1950: 

& 

+ 16,000 workers + ll00 ex-worbre + l h  worbra ( eu rnn t )  - other mines at  shinkolob~e -at ~ o 1 0 -  

6 13 0 

0 
k 

tbc 
sillcotbc 2 
sillcoais 0 
pumacdmis  9 8  

3 
1 
0 
1 

2. Blood 

2 
1 

anemia 
leukeoda 
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Serafnomrs 1 

Uver 21 
inteat ine  4 
panCXWl8 
others 

+ 

.. 

May 

0 

0 
0 

* 2  
1 

1 

21, 19% 

0 

6 
0 
0 
0 

As evidenced by the data in the above table, tbe& does not appear t o  be 
any indicatian of an unusual incfdenea of 
eancer', and t h b  crccotmts for at  least 50 per cant of az1 cancers in the 
African mtlve. The nmdieal group indicated their very ccmsitlsrable in- 
terest in the problerp and their plana far fo3Uw-q of aa many lag-tenn 
ndnara a~ they c o a d  find in arder to evaluate ths cause of death. Tby 
plan oar keeping UI in touch with the progrecre far study, which is really 
mly getting under w q  now. 

dlle disease, except liver 

, 

, 

. 


