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will show to whom the file is referred. 
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is to be referred to another officer, the fol
io number and the officer concerned should 
be indicated on the next vacant line. 

(3) RE-SUBMIT FACILITY 
To re-submit the file at a later date, the relevant 
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Column (1) and (2) respectively. Registry will 
complete Column (3) when the file is brought for
ward (or on prior cancellation of the marking). 
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Mrs J Ten Seldam 
Boxwood Hill 

45/38 

Via BORDEN WA 6338 

Dear Mrs Ten Seldam 

BJ:KC 

Thank you for your letter describing your sighting of unusual lights in 
the sky during June. 

The Bureau does not make any research into these sightings, we would 
usually pass this info~ation to the Astronomical Observatory located 
in Bickley. 

I have attached a press cutting which details other sightings at that 
time and gives an explanation from the Astronomical Observatory. 

Nell Anderson still retains her ties with the Bureau, she often attends 
along with other ex-Bureau personnel, regular monthly luncheons and I 
will pass on your best wishes to Nell when I see her. 

Yours sincerely 

(B JAHN) 
for Regional Director 

3 July 1981 
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Meteor theory 
for SW lights . 

Strange bright lights 
in the sky witnessed 
by several people in 
the South-West on Fri
day night-are be
lieved to have been me
teors. 

A spokesman for th~ 
astronomical observa-

./1 tory at Bickley said 
yesterday that about 
half a dozen reports 
had been received from 
places as far apart as 
Bunbury, Albany and 
Esperance. 

west to north-east di
rection. 
"Because of the di!

fering reports it is 
very difficult to say 
exactly what the lights 
were," he said. "We 
are not able to give an ~~ 
answer." ~ 
The spokesman said ~ 

that It might have Tr 
been a satellite re-en- nc 
tering the earth's at-- th 
mosphere. The more b\ 
likely explanation was w 
that the lights were a , ~ 
meteor stream. 

He said some witness- One person who saw hl 
es repo~ that the the Ughts was 23-yeM· rr 
lights were travelling old Glen Turner, or 
from noth·west to Scarborough, who was ,// 

(. said that ijie lights Margaret River w1th a a U\.o- " / C f < , ,. .._ 
1 south-cast whUe others t rave 11 i ~ g to~ards• r~ /.'l ·I /.'0 ..... / O;p 1..-

came from a south- friend o ;) ~ C&:7 ......... _______ . __ .,---:;....-;;~...;a 47 ?t 
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FROM : D K EVANS F AND I WHR PERTH 

RE:F YOUR REPORT AURORA SIGHTI~G . 

' U F 
-"' ROLOGY 

W. A . 

HAVE PASSED TO ASTRONJ~ICAL OBSERVATORY PERTH . THEY wERE 

PAGE OF 

(2CR LF LTRI 

(2CR LF LTR) 

(2CR LF LTR) 

(2CR LF LTR) 

(2CR LF LTR) 

(2CR LF LTRI 
(LF} 

»E~K DELIGHTeD wiTH THE DETAILS YOU SUPPLIED AND ~ILL PASS IT TO 
GLASGO\v , UK, I Mt~ED I ATE:L Y. 

CHIEF ASTRONOMER PERTH CONVEYS HIS THAN~S . 

13/4/81 
1325 WST 

METESP AA91391 
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INWARD TELEX 

ATTN FACILITIES AND I NFORMATION 
FROM ESP MET OFFICE 

AURORA SI GHTING 

FIRST NOTICED AT START OF SHIFT 1545 GMT 
AZIMUTH 196.5 TO 209.5 TOP ELEV 16 12/4/81 
COLOUR PALE PINK CHANGING TO DARK PiNK 
FADED AND GONE BY 1605GMT 

130019GMT 

~ ~ 
FOR ............... ~~ 
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Officer in Charge 
ESPERANCE 

LB : PAH 

OBSERVATIONS r UNIDENTIFIED OBJECTS 

(Reference your 45/7 of 2 April 1981) 

From memory your report was passed to the astronomical observatory 
at Bickley. I phoned them some days ago and they promised to call 
back and let me know Hhat the object was and provide cont'tlcnt on 
the usc made of your report. 

2 The initial reaction was that it waa probably a satellite re-entry. 
\~en I hear from the observatory I will let you knO'I-1 the outcome. 

(L BROADBRIDGE) 
Acting Regional Director WA 

15 April 1981 

45/38 
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MEl /R AA92n70 
GA 
O~:>n71 
. ~T H AA99n71 

ATNN DUTY FORECASTER AND POSS IBLE I ~ER++ INTEREST ATC 
18' £ I ~ 0 \ R~A . , 

YC>OJO . M 
OBJECT IN FLAT TRAJECTORY FRO~ NORTH TOAs~H AND BURN ING LEAV ING 
BURN ING LUMPS AND FI ERY TRA IL PASSED EAST OF STAT ION AT 1157Z 
. FIRE APPEARED TO EXTEINGU ISH OVER SEAS ABT ONE MIN AND HALF LATER 
. 
FOR THE RECORD THEODOL ITE READI ~c 

ZERO TIME n61 AZ TRUE 3 . 4 EL 
O~E MIN nB3 AZ TRUE 3. 7 EL 

OBJECT APPARNTLY BURN OUT • 

COhSULTAT IOh WITH MET KAL IND ICATES HIS SIGHTI NG IDENT ICAL 
liTH MINE BUT 1/2 MINS EARLI ER 
••. OIC ESPERANCE 

1?17Z 11/~/~n 





Acting 0 fficer-in..Charge 
PORT HEDLAND 

RAINFALL O:BSERVERS 

DL:B : ZP 

45/38 

I refer to your internal memorandum of 5 March 1981 , reference 45/53, 
and to the discussion between Messrs. Acaster , Harris and :Brown on 
17 March 1981 . 

2 Whilst the proposal has merit in i t, it is confirmed that there are 
no provisions whereby access community calls can be charged as against 
the :Bureau's Credit Card,and likewise we are unable to provide the 
resources to work out what reimbursements Rainfall Observers may require 
at the end of a set period for calls that they have made under that 
system. 

3 I t is also felt that we should not overload Field Officers with 'phone 
calls, all at about 0900 hours when they are preparing their own reports. 
In the circucstances no further action will be taken in the matter. 

(DAVID L :BRO\I.IN) 
for Acting Regional Director WA 

25 March 1981 
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Rainfall in Western Austr( 

STATtON STATION 

..... 
11 _....,... KU'I 'Y 

"Kalumburu ...... ----· 
«&,r laY·----1 
Mitchell Plateau .......... . 
Wyndham .......... -........ .. 

~::-o~wns ..... _ .... _ :::ZQ!f:::: :C:!f/1 .. 
Goldsworthy .................. ...~t(Q ... ..... ~ .. ,_ 
Mandora ........... -............ _ . ... Z.~Q ... ..... - .... - .. 
Marble Bar .. ·-·-.. ·-··· .. - ... l!IJ:, ... ...... - .... ·--
Nullagine ...... _ ...... -... ···--· .. ..!.3..~ ......... - ..... - .. 
Port Hedland MO_ ...... 2.6.!*. ....... - ....... -.. . 
Red Mont.. .......... __ ....... -·-':'"- ...... ...... - ..... - .. 
Roeboume ............. -·--· .2.!.1-J ... ..... - ..... _ ... .. 
Yandee ... .. ..-...... --....... .l..&.J ......... - .... - .... . 

·---+·--
. __ .. ___ .. 
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CFP :KG 

Director of Meteorology 

Attention : Facilities - Obs Standards and 
Practices Sub-Section 

EVAPORATION PAN - FUNGICIDE 

45/38 

CSIRO agricultural division have experimented with alternate fungicides 
to that which is issued by the Bureau for control of fungus in the "A" 
class Pans. Our substance is not greatly effective in areas of high 
rate of growth due to hot conditions and local water supplies which in 
cOMe cases is dam water . 

The successful tests have been provided to us for inforrnationr 

•An class Pan r one fluid ounce of Diquat, trade name Reglone , manu
factured by ICI and distributed by Eldersnith . 

D&n : 2Js grams per kilolitre, Sinatox Herbicide, agent not supplied . 

Should you consider it worthwhile for trial I llill forward sanples of 
the Gubstances . I have no information as to tlhether either of them 
increase the temperature of the \tater as same pool type chemicals do. 

(C F PHILLIPS) 
for Regional Director l'lA 

13 March 1981 
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45/38 

Hr G Neads 
3 Vanston Court 
KELMSCOTT WA 6111 

Dear Geoff 

HK:KG 

We have passed on your negatives to Plight Lieutenant 
Rod Beneke of RAAF Pearce, \-lho has an authori tati vc 
interest in these matters. Unfortunately, we do not 
deal with UFO's, but F/L Beneke may be able to assist 
your enquiries. 

The negatives will be returned to you \·Ihcn they have 
been examined. 

Good luck. 

Yours sincerely 

(ll KOO') 
for Regional Director 

6 February 1981 
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45/38 

Mr J May 
c/- Department of Agriculture 
District Office 
Fitzgerald Street 
NORTHAM WA 6401 

Dear Jim 

AS :KG 

Please find enclosed two copies of the magazine "Weather" forwarded to 
me by Bob Lourensz along with a copy of a letter received from the 
photographs editor of this magazine. 

It would probably be appropriate if you liaised with Colin regarding this 
matter and replied direct to "Weather" or alternatively, if you wish, we 
will reply with your instructions. 

The Bureau has indicated that it wishes to use one of the photos on the 
front cover of its "Climate of Australia" publication which is an extract 
from the Commonwealth Year Book. We have used your letter giving approval 
of use for scientific purposes as justification for going ahead with this. 

Yours sincerely 

(A SCOTT) 
for Regional Director 

14 October 1980 



Mr C Crane 
Ma.nxes 

45/38 

BIND! BIND! WA 6574 

Dear Colin 

AS:KG 

Please find enclosed two copies of the magazine "Weather" forwarded to me 
by Bob Lourenaz along with a copy of a letter received from the photographs 
editor of this magazine . 

It would probably be appropriate if you liaised with Jim regarding this 
matter and replied direct to "Weather" or alternatively, if you wish, 
we will reply with your instructions. 

The Bureau has indicated that it wishes to use olld of the photos on the 
front cover of its "Climate of Australia'1 publication which is an extract 
from the Commonwealth Year Book. We have used your letter giving approval 
of use for scientific purposes as justification for going ahead with this. 

Yours sincerely 

tv! 
(A SCOTT) 
for Regional Director 

14 October 1980 
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Weather 
A monthly magazine 
for an interested in meteorology 

Published by the Royal Meteorological Society 

Our ref: PE/ 58/80 

R 5 Lourensz Esq 
PO Box 1289K 
Melbourne 
Victoria 3001 
Australia 

Dear Mr. Lourensz, 

JAMES GLAISHER HOUSE 
GRENVILLE PLACE 
BRACK NELL 
BERKSHIRE 

RG12 IBX 

TelephoM BRACXNEU. 22957-8 

4 July 1980 

Please find five copies of the May 1980 issue of WEA THER with the 
compliments of the Editorial Boa rd. 

Usual l y we forward photographic material to the National Meteoro
logical Library for copying when it has appeared in the ma gazine. 
I shall do this with the colour print you supplied originally and 
also the one which you supplied in January. If you decide that 
you would rather copies were not made then they can be dest r oyed 
on your instructions. Copyright remains with you or the photographers 
as the case may be but the material is accessible to a wider 
market and you may receive requests for use for a fee . 

If I do not here from you to the contrary then I shall assume that 
this course of action meets with your approval. Do you wish me to 
return the prints? I should point out that the National Meteorologica l 
Library is a part of the British Meteorological Office. 

Yours sincerely, 

~~ 
K B Shone 

Photographs Editor 



~ I 

LB:KG 

45/38 

The Government Astronomer 
Oboervatory 
alnut Rond 

BICKLEY WA 6076 

Dear Sir 

Please find enclo• ed a letter received from ~~ York 
at Tammin. Mrs York has been advised that her letter 
is being forwarded on to you. Could you please reply 
direct to her. 

Yours faithfully 

(L BROADBRIDGE) 
ACTG REGIONAL DIRECTOR 

15 August 1980 



I::..rs D H York 
l.namekrl Fnrns 

45/38 

PO Box 12 
TA.m.IN WA 6409 

Dear Mrs York 

RR :KG 

Thank you for your letter concerning the unusual 
phenomena you were fortunate to observe. :hy opinion 
is that you observed a meteorite and the tremor 
could have been the sonic boom caused by ita move
ment through the air . 

I am forwarding your letter to the Observatory at 
Bickley. The staff there oay be able to give you 
a full explanation of' the phenomena. 

Yours sincerely 

(L BROADBRIDGE) 
ACTG REGIONAL DIRECTOR 

1 5 August 1 980 



Mr . R. Sout hern, 
Refional D1rector, 
bureau of .Met e.;rolot:_: , 
2~1 Aoelaiae Terrace, 
PERTH. 

Dea r Bot- Sou t hern, 

;lS+ 

Anameka F'ar.ns , 
Box 1 2, T . .:J·lfJ.K , 6409. 
9t.h AUf'J.St , 19bQ. 

I have only me t you once en the occasion of your vi sit t o the 
'Ie:. ·•unin Sl-.i.re Council f or 'the pres en t a 'tion of t /:a t l ovely painting t o Mr. Tom Pacld-!.'l::i 
for 50 yf:.an: of r a1nfall fi€Ures , r.nc I .,.·as •:onae:rine ....-het!:Jer you cr ::lepcrt :Jent 
could asEist me . 

ht arproximately 5.08 a . m. on ~ednesday, 6t h A~fUst , 19&J , J wa ~ 

e:"'hkened by a trilliant llrht sb:ring i n my eyes. \tie hrove lari?'e ccrner •inco·.·s in 
our beap~oiL facir.[ s~ut.h and east. c..nd I we:.~ facin[ the s:-u t ! Y."l t.r my bec.o t c·,·o.r d:s the 
e<:st c h fl t-er.isl: ore of incc.r.aesce:;t l:irht .,;c,s mn·inc ster.clily acr~ss t he sky :ron: 
S.~. ~c ~.L. in & hdct arc JUSt east of cur bcJse . l observec if fo r 3 - 5 seccc~s 
·nc cranec ou t of bed t o see it aisappear in a K . ~ . a1rection ana as it. aia , t.hr- colour 
cr:.c.ne;f'o t.c orange-red . ~·he::re "'"-"' no t a1l of licht as in e- comet or fal:..inr <tar a.:1c 
1.ne ..:r." le skv ( &.:"'ci. it •:as a c lear st~rll t G.nc mooLli t ear:!.y ::;~ r.-.inr) w.·as b t up and 
tr c ll£!".t Fj:..lled o-ver irt.::> cllr beuroorr. as it. passed . Cmly c. baaly lnJurea lee 
FIPVel''l.ec ID€ g-='t ·ur.[ u; c.no :rur ... .i.ne: outs1 oe tc s~€ more. My e>.c-l -y,;:ot.J~ns ;.·o~:e my 
huf"tciJO but it b<:..c rr..~f'cd ov£ r before he ":as pr~ ly hwake . l s""i tc:hec 01. tl.c lirbt 
t o cheer: t.!,t time o.nd se-;. t L:.d COTJ <1[&in . 

2 or 3 !L.l..cute!: lc:t.er - Gr;: r oximately 5 . 1C c . It . •·e bot!. d.1 sti::ct:y 
1Farc a""!c fel t F. rev( r::~er;o~u,r t r emor of or.ly ar.:--r:.>::.rr.nte ... y 5 secon:i~ a_r;,. t:.. '"'; in a 
l'i . i.. d.i rechon. Our fir~t tr c J[h o.:as ti,at it \-:a~. tr e stc.rt of a.'1 eart houakc trem'"~ r, 

cut 1 ·, ,...~s G..l.l te cu.:!:'fere!"t. :rorr: t.bs - i t. ;.·es oefi~i tely a:: i m;:.act t.remor , &.!0 :..f a '""TY 
hec;'r.· or jPct tc.c b t th~> ea.rtr; - 11eetber 5: or 15C rr.ileE' &.'r."aJ' J ;.·.:.ula n:-.. kno..,.· . 1 fe!. t 
it .o-..;.s-;. nave beer, e1 t:hcr a :nste::n t e fe:.llint; to ea~rtr o r part of a man- ::.a.oe s<:i.e:.li t.e, 
bu1 I sa• no tall of li[n t aE 1t ;c.ssod ove r. 

1 havE heard cf n:•- one frlse- •r!.o sa•· t h.is li[ht, but one br:t.her- :i n-la• 
-.·r.o 11 V<?~ 28;:; yfar~E fr~m u~ ;.&E: a ... r-_'.te.nec at. 5.10 a . m. bv ilie t ne prec.ll!iced t o bf:. an 
e::.rt:-. tremor c..na my other trct.'1er-in-l;n- ;,·ho lhEc 12 :niles l\.E •. of her-e 1oO.E: 
s1-=-.:.lerly awC:..J{enea c.t 5.1C a.rr.. bu t f e lt it ·.;as quit.e a cilffeJ·er.t t ype of tr-r:nr t o 
t.hc u :oual 0nes :x;-erienced here. Since 14.10 . 1966 as you knoY., ..,..e i r. t he c entral 
;,beat.r·el t freqJsr: -.. ly exje rie:Jce e.s.rt!; tremors and autom~ticc,.ll:,· t.~m~ tre:r: ~"lc c.sse-~:: 

the-: :cr ~treng-t'f: c.r:a cu:;c.hcr: . l consicer t he pat-h of tl:i~ br ieht. object Y.'cE i:: a 
l~ne from ~occE::[H. tl:..r:u[r. !'orxra.kinc, ':'rc;yr..l.n[, ~Elbungi.n .s.nd beheen 1.1:1U::i O.J,d 
:Dor.Ll.c Rod: , ef' seer. em i.!,e rert h - i.orl c Aer onautic<>) Ch;::.rt •hi cl. I 1'-.c::ve ~or P.i :rc 
J.t}<:.f'~lT.(;o 

J c;.~ not tclieve tl.c, t t heE:e: t -.c. phenorr.er•&. c;re ne- t r el· ·,~ c.:-1o 

ff'Fl s...:n t!.·.-.. ::~e-·.~ I!Jcn· pecple- ,:D J~ 1. h.· ve seen t he llt!:t o:; fE: t tb( t :r~::·· r e; '5!". ::n 
t .. ' • < " 



• 

J li stenec t c., alJ the r adio ne"·e: sessions t hat dc;y anc henrd nothiO£ and in 
despe r ation rang t he A. B. C. t:e•;sr oom a"ld asked if t hey had any r eports , but they 
had not, ana a very disint erested voice listened t o my s t ory and ~hat -as that. 
The "'ll:'ee:t .Aue: "tralian" like~:ise has hac noth~n€" t o report about it ei t .he r . 

Sorry f or this lonr preamble - I ~ not o fanciful person, but 
have a s tron[ conviction t hat somewhere, some day, in t he N. B. "11ea tbel t s ome 
evioence ma _' be f auna t o corroborate my story . There mus t have been ma."ly people 
out anc. c.oo'.lt o.r. the r oads of 't.est ern J.u~:n. ralia on \1. ednesaay morning •mo sa"· or 
beard some thinG. Eave you hao ~"lY re~orts ? I woulo be most interested t o bear . 
I have lo~ been i Lterested in meterof oj y e.nci astrono::~y , a:1d have a.h~ay., sT.Uciied 
tbe r.ieht sky a:Jc read the mont~ly reports in the paper, and will certainly 
cont inue t o oo so - you never kno" what you ::nir,ht see! 

Yours sincerely, 

(Mrs . D. B. Yor£ ~ as e1ove .) 



r~s C R Borrett-Lennord 
Cone Ri ver St ation 
Vi a C 1lRVO A 701 

Dear lu·s Barratt- Lennard 

ANS :PAH 

Thank you for your letter of 14 July. The information regarding the 
r ai nfall and pluviograph has been oted . 

Lr I.ei l Bates contacted Ir& on 6 June regarding the ground marks you have 
r eferred to . Sub~equently I have aeon a set of 35 ~ slides taken by 
Dr Der ak: I ilton from the Geography Deportment of t he University of WA . 
I l ope to obtain copies of some of these for reference and to pas s to 
~everal people who are compiling dat a on tornadoes . 

(a ...... OT ) 
f or Regional Director 

cc File 005067 





AS : KG 
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6 . 7 (7 July 1980) 

}titchell Plateau Bauxite Co Pty Ltd 
GPO Box 384D 
I!ELBOURNE VIC 3001 

Attention Hr J J Kelly 

Dear Sir 

METEOROLOGICAL STATIO!~ - ALill1DUl PLANT SITE, GERALDTON 

Instrumentation f'or this type of station could be based on one of tuo 
types now available, that is, either chart recording or data logging 
equipment . 

For a station b sed on weekly chart recording instruments the following 
could be used : 

lofeekly thermohygrograph 575 
Ieekly pluviograph 1400 
~oelfle anernooeter (28 da.y) 3780 

Stevenson screen 600 

6355 

The costs quoted are approximate and exclude installation. The oclfle 
anemometer gives a continuous record of wind direction and wind run and 
eo is not able to give mrur:imum wind gust data . 

Additional costs associated with this type of installation would include: 

(~) installation of a 10m pole, tower or j ckup mast on which the 
anemometer lias to be mounted 

(b) installation of bases for the rain gauge and screen 

(c) decoding or digitizing of charta 
- 3 to 4 hours per month for an experienced officer to 

decode the anemometer recording to produce mean hourly 
wind speeds ond directions 

- digitizing or decoding of thermohygrograph and pluviograph 
traces 

(d) installation of security fencing if necessary • 

. . . /2 



There are data lo ring systems now avai l able which dispense with the chart 
digitization or decoding process but may require additional hardware and 
software to allow the stored data to be read from a cassette. 

Photocopies of a pamphlet relating to a unit hich hes recently been 
purc~~3od by another alumina company are enclosed. I believe the cost of 
this unit including the ltind , temperature and humidity sensors and a rain 
gauge is about 9000 without a 12 volt power supply. An additional cost 
of bout 850 is involved if the daily maximum and minimum temperature 
and the mean value of the wind variance is logged. ~fhile we have no 
information on uhich to assess the performance or reliability of this 
unit it i s probably representative of the type of self contained duta 
logging units designed for field operation which will become more re,uily 
available. .lthough the capital cost is higher than a chart record baaed 
station the longer term l abour savings on decodinp, digitizing and analysis 
of data should be substantial. Provided this type o~ unit mbintains its 
c-!ibr ation, then the final output should be more accurate than eight be 
obtained f rom weekly charts. 

The siting of the equipment is to some extent deJ~1dent on the purpose for 
which the data ldll be used. If possible the anemometer should be sited 
on a flat ~rea which is free from obstructions such as trees, buildings 
e+c, ·-ri thin a r~dius of 1 00 m or more . If it is necoasory to have rind 
recordings which ~re representative of the over water situation then it 
may be necessary to mount the anemometer on a pole on or near a beucu so 
that there are no obstructions to the onshore flow. In this aitu;,t~on it 
may be difficult to obtuin accurate readings for offshore winds because 
of obstruc t ion by the forodune . 

In foreshore and adjacent inland locations it is very difficult to obtain 
accurate reedings of relative humidity because of the salt spray which 
quickly alters the electrical properties of most sensing surfaces. 

Where a security fence is necessary the area enclosed varies with the type 
of anemometer mounting used . For a free standing pole a 5-10 m square 
would be sufficient . #here a guyed 3 stage jackup mast is used a 10-15 m 
s quare is usually required to accommodate t:l a ~Y wires. A hinged to1-rer 
would require a rectangular ar ea about 10-15 m by 20m to allow the mast 
to be lowered to the ground. 

In the case of the Woelfle anemometer the instrument chart has to be changed 
every 28 days . This involves either climbing the pole or lowering it to the 
ground . There is less risk of injury in a one man operation where the pole 
is of the jaclrup or low·ering type. Some elec ric power or light poles are 
now available which can be lowered or raised hydraulically which would be 
suitable though probably expensive. 

As a Department ~e are not able to offer you any assistance with maintenance 
or chart changing etc, hmrever if you have any further quest!.on... I"eg . ..rdi.ng 
siting and tho type and frequency of maintenance we would be pleased to 
help. ~~ P Chang, phone (03) 6694163, who is an engineer within the 
Instruments E1~ineering Subsection of our Head Office , may be able to offer 
you some further advice. 

Yo~ t:ai thfull:y 

( vCOJ.1T) 
for Regional Director 

24 July 1980 



MITCHELL PLATEAU BAUXITE CO. PTY. LIMITED 
(lllCOfPOI'aled 10 Austral181l Caprtal T emtaty) 

55 COLLINS STREET MELBOU RNE VICTORIA 3001 

7 July 1980 

The Regional Director, 
Bureau of Meteorology, 
231 Adelaide Terrace, 
PERTH. W.A. 6000. 

Dear Sir, 

METEOROLOGICAL STATI ON - ALUMINA PLANT SITE, GERALDTON 

G. P.O. Box 3840 

Melbourne, Australia 3001 

Telephone: (Area Code 03) 

Direct Line: 658 

Switchboard: 658 3333 

Telex: AA30108 

In Reply Please Quote 6 • 7 

Mitchell Plateau Bauxite Co . Pty. Limited (MPBC), a wholly owned 
subsidiary of CRA Limited, has recentl y acquired a majority 
interest in the Mitchell Plateau bauxite deposit in the far north 
of Western Australia. 

It is at present proposed to refi ne the bauxite obtained from 
this deposit at a major alumina plant sited on the coast about 
25km north of Geraldton. As the only meteorol ogival records 
available in the Geraldton area are for the Geraldton Airport 
where condi tions are signifi cantly different t o those at the 
coast, we intend establish ing a meteorol ogical station at the 
proposed alumina plant site . 

The data obtained from this station would be used during the 
feasibility study stage of the project which will extend into 
1984. Should the project proceed further into construction 
and operation, the station would of course be mainta ined in 
operation . 

I would like to obtain pre l iminary informati on from the 
Bureau about the arrangements which cou ld be made to establ ish 
and maintain a suitab l e weather stati on at which continuous 
records ~tJOuld be obtained of temperature, humidity, wind 
direction/strength and ra infall . Seeing that the site will 
not be manned, an automatic stati on would be preferred with 
charts being changed at appropriate intervals. 

SUP M .. ~.' ... . 

/.:\ P.T.O. 
\...b) ..... 

In particu lar, ~1e would li ke to obtai n the Bureau ' s advice on - ~M . S.S. 
such matters as the type of equipment which should be i nstal led, 
its cost, specification for the construction and siting of such M.F. I. 
a station, typi cal arrangements which could be made for its 
maintenance and reading bearing in mind that MPBC will have no R.M.O. 

R.A.O. 

085.4 

REG. 

--. 
_..-

@;~~: 
Q~J.(/ 
.~: .. 

----·---
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permanent staff in the area for some time, and if any co-operative 
arrangements could be made between the Bureau and MPBC for 
installing and/or operating the station. 

Yours faithfully, 

J.J. KE LLY 
Manager - Engineering 

JJK:VAW 
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BUREAU OF METEOROLOGY F 345 

MEMORANDUM For use between Head, Repional 
and Field Offices ONLY. DATE , /// v 

Write or print clearly. 

TO / ATTENTION YOUR REF: 

OUR REF: 

IV ,/. 

SUBJECT 

f} \ 

SIGNATURE PRINTED NAME APPOINTMENT 

./ // 
FILE COPY 

October 1974 

----------- -- -



BUREAU OF METEOROLOGY F 345 

MEMORANDUM For use between Head, Regional 
' I 7/ and Field Offices ONLY. DATE (.) 

Write or print clearly . 

TO 
,, 

~ ( 1/ ATTENTION REF: - YOUR 
/,( ;;,(, v /_ ~/. '-

#'/. l , , , -.... 

FROM ~~ l. ( S..(....-vv' (..~../ OUR REF: 

/~l (~ 
L.I ;J38 

SUBJECT /, l'c.-4 / v "1. /C' -/ - /._ / 

y" 4,.--... / / '- ~ 

/ //6",VL f. -/.--- ~(" ~A. ~ ~ ..::> Lll'\. 

~/, (._/ ~J /L /v /4 /. ~ 
,/ . 

~ .. /--<-G) / 2) ( \.- 6.: ~ //77 / 

~?( 
r 

<.. -~~ / '/ ... ~ . 
,/ 

/.,~ / / 
v cd- s 

SIGNATURE PRINTED NAME APPOINTMENT 

/{ t-"'d /I // F.(:.../ -:::> 
....) 

FILE COPY 

October 1974 



DEPARTMENT OF SCIENCE 
AND THE ENVIRONM~<.!NT 

+ 
11ETS£W AA o .J 4 :t 4 
AUSC! AA62484 

U C L A F I E D 

TO' SRO , RAO 0 E T 

BUREAU OF METEOROLOGY 

INWARD TELEX 

FRO A~ E~ uE~T SC!E CS A 0 T~E E VIRO E T 
FILE: 76/ 48 

SIG-TI G BY ETEOROLOG!CA s-AF~ 

FOR .• :6.~ ......... .. 
DATE .. ~Q~ .............. .. 
TIME .. \.~\b\.~··· ······ 

0 BE A F 0~ R ESLI£ A 0 ! RES 0 S TO YO R IT 756 - 2/6/80. 
TO DATE uzs O~FICE AS AD 0 OTIFICAT! ~ 0~ AT E OBJEC-

AY ~AVE BEE . 

TH~ SPACE AR BULLET I Foq APRI 980 1 
BE SEVE POSSIBLE SATE ITES E-E 
T ~ 0 TH OF JU S 980. S OULD E 
OF T~ESE ~-E_ TERED AT E T! E OF 
ESPERA CE WE ILL LET YOU ~ OW. 

E ,. S 

ESSAGE O: 1256 
1716/80 
4,00 

f1£TS£W AA9.J414 
AUSC! AA62484 

ou 0 
URI 6 
A y 



-- F294 c 0 0 ... , 

F.N. FJLE_ 

COMMONWEALTH BUREAU OF METEOROLOGY 

REG0RD OF "fEtEP.ht0NE CAL:l INWARD 

- -
S'G.<> 7/ From ............................. . 

To ................... ~~: ..... 6..~ ................................ . 
Time & Date ... //r--o __ ..... /R'j 6/ /1) 

Subject(s):· 4~/ ,L ~~ ~ 

~&Ze-o 7' /1/'rvz:;{ ~ /~~~o 
~ /~ ~ 
~~L~ ~e&-
{!;(I<) a~- a.y~ 

~ .-'l. ~ 4-c.-......... c::/' A---v'--

-/~ 2>--..- ~ 

OUTWARD 

I I 

Further Action:· 

• 



2 t..J- b F 519 

TELEPRINTER MESSAGE PAGE OF 

SOM 

(S L TR ) ZCZC 

Note: 1. SHADED AREAS FOR Cet.1MUNICATION USE ONLY. 

2. ROUTINE PRECEDENCE WILL BE USED UNLESS OTHERWISE INDICATED. 

3. INFORMATION HAVING A NATIONAL SECURITY CLASSIFICATION HIGHER 

THAN "RESTRICTED" MUST NOT BE TRANSMITTED BY THIS METHOD. 

CSN PRIORITY ROUTING INDICATORS 

C(OR) D 

3 CALLING STATION CODE STN. SER NBR. 

DE 

s~ e::. 

(2CR LF LTR) 

(2CR LF L TR) 

(2CR LF LTR) 

----------~~------------------------

6
1NFO 

GA 
62484 
AUSCI AA62484 
/"'ETSEW AAO.J414 
:1756 

FROM: BROWN RAO WA 
TO: LESLIE SAS 5P8 CO 

UNUSUAL SIGHTING BY M£TEOROLOGJCAL STAFF 

THE FOLLOWING TELEX REPORT WAS RECEIVED F'ROI'f THE BUREAU OF 
/'1ET£0ROLvGr OIC AT ESPERANCE TODAY R£ ABOVE 
I I OBJECT IN FLAT TRAJECTORY FROM NORTH TO SOUTH AND BURNING 
LEAVING BURNING LUMPS 4ND FIERY TRAIL PASSED EAST OF ~TATJON AT 
1157Z. FiRE ~PPEAR£0 TO EXTINGUISH OVER SEAS ABT ON£ MIN AND HALF 
LATER . FuR THE RECORD THEODOLITE READINGS 
ZERO TIME 061 AZ TRUE 3.4 EL 
OBJECT t;PPARENTL Y BURN OUT 
CONSULTATION WITH t1ET KAL INDICATES HIS SIGHTING Il'ENTICAL 
WiTH NINE BUT 1/2 NiNS EARLI~R 
:12:17Z 
:1.1/6/80 1 

I 

THIS HAY BE OF iNTEREST TO YOURSELVES ~ND NASA 

(2CR L F LTR} 

AND WOULD APPRECIATE ANY ADVICE IF IT IS ASCERTAIN£[! WHAT OBJECT i.JAS 

12/6/80 
J0:.1.5WST>~~ 

AUSC l AA6 2484 

d
. I • ftl - s e w... I I 

\,.)f'() 



SOM 

(SL TR) ZCZC 

TELEPRINTER MESSAGE 
Note: 1. SHADED AREAS FOR CCJ.1MUNICATION USE ONLY. 

2. ROUTINE PRECEDENCE WILL BE USED UNLESS OTHERWISE INDICATED 

3. INFORMATION HAVING A NATIONAL SECURITY CLASSIFICATION HIGHER 

THAN "RESTRICTED" MUST NOT BE TRANSMITTED BY THIS METHOD 

CSN PRIORITY ROUTING INDICATORS 

C(OR) D 

3 CALLING STATION CODE 

DE 

6
1NFO 

I 
~T 

r 2CR BLFl 
ORIGINATOR 

NN (12 L TRS) BRANCH. GROUP OR SECTION 

2 {J '2- F 519 

PAGE OF 

(2CR LF LTR) 

(2CR LF L TR) 

(2CR LF LTR) 

(2CR LF LTR) 

(2CR LF L TR) 

(2CR LF LTR) 

,, 

July 1974 



DEPARTMENT OF SCIENCE 
AND THE ENVIRONW-.!NT .. BUREAU OF METEOROLOGY 

.,. 
11£TS£W A4Q3414 

ETWR AA-:J2697 

INWARD TELEX 

THE FOLLOW! G ~ECO =RQ• ET ESPERA CE 

A-N DUTY ~o ECAs-Eq 
~ 

" OBJECT !• c~AT TRAJ-c-oqy ~RO ORT~ TO SO~ A 
BUR I G PS A D ~IEPV ~RAIL PASSeD EAST 0- S A 
. eiRE APPEARED TO EX-El GU.S~ OVE SEAS AST 0 E 

FO THE ~ccoR THEODOLITE READI GS 

Z~RQ -IME 06 AZ T"UE 3.L EL 
0 c 1 083 AZ TRUE 3.7 EL 

OBJECT APPA TLV BUR' OUT . 

((A-a 
FOR ........................ ~ ........... . 

DATE ............. J~,,.~ .... .. 
TIME .............. ~ .. .. .. 

EAV. G 
57Z 
A-F LATER 

CONSULTATIO W!i~ MET KAL INOICA-ES HIS SIG T. G !DE~TICA 
WIT- I ~ au- 1/2 - S EA LIER 
••• OIC ESPERA CE 

12· 7Z 1.1/c/80 \\ 

1ft 

11ETS£W .4.49.J4:t4 
ETWR AAQ2697 1223Z 



GA 
01414 

\ 

~ETSEII/ AAT3414. 
~ETWR AAQ96Q7 

~~ THE FOLLOWING RECD FRO~ ~lET E S PERA~CE 

ATNN DUTY FORECASTER 

.. 

OBJECT IN FLAT TRAJECTORY FROM NORTH TO SOUTH AND BUR~ING LEAVING 
BURNING LUMPS AND FIERY TRAIL PASSED EAST OF STATION AT 11~7Z 
• FIRE APPEARED TO EXTEINGUISH 0VER SEAS ABT ONE MIN AND HAlF l~TER 
• F0R THE RECORD THE 0nOLITE READI~GS 

ZERO TIME ~61 AZ TRUE 1. 4 El 
ONE MIN ~~1 AZ TRUE 3.7 EL 

OBJECT APPARNTLY BURN OUT. 

CONSULTATION WITH ~ET KAL INDICATES HIS SIGHTING IDENTICAL 
WITH MINE BUT 1/9 ~INS EARLIER 
•• • OIC ESPERANCE 

1217Z 11/6/Rn 

r'b 

METSEW AAQ3414 
METWR AAQ2f>'17 12?3Z 

,, 
) 



s ~ I I COA OF AUSTRALIA [W.A.) LIMITED 
P 1 N J A R R A , W E S T E R N A U S T

1
R A \- I A . 6 2 0 8 

r PR I I L o ~ ~ '80 
SS : eas 

Attention: 
Mr. Allan Scott 
Bureau of Meteorology 
127 Wellington Street 
PERTH W A 6000 

Dear Sir, 

OF 
M ~ LO GY 

W. A . 

riJ 
ALCOA 
AUSTRALIA 

lOth March, 1980 . 

Please find attached wind information recorded 7 kilometers north
west of Dwellingup Forestry Station during the months of January 1980 
and February 1980. 

I would also like to thank you personaly, for the great assistance 
you have been to myself and Bill Delaney while we have been working 
on this weather pro ject . Would you please pass my thanks to your 
various forecasters who have helped during this period. 

Yours faithfully , 

s . scchT 
Del Park Mine site. 

P.O Box 172, PinJarra 6208 Telephone: Ptnjarra (0951 311611 Telegrams: Alcoa Pmjarra Telex: 92714 
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45/38 

Ilios Carolyn Brace 
St Columba College 
liEDLANDS A 6009 

Dear Carolyn 

BJ : IaL' 

le have forwarded your letter to the Government 
Astronomer, Astronomical ObDcrv tory, Bickley, 
for their cocmento. 

Sightings of meteors etc would nor~lly be 
reported to the Bickley Oboerv tory therefore 
re nre unable to confirm your observation . 

Yours sincerely 

(B JAIDI) 
for Regional Director 

22 February 1 980 

;2 '?,1- I 
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45/38 

Hra F f.tui.r 
181 Geldercliffe Street 
SCARBOROUG... b. 6019 

Dear Jlrs Huir 

IUl ~KG 

In answ~r to your enquiry about the southern lights, the 
Astronomical Observatory informed me that there were no 
other reports of such sightings . I checked the weather 
ma.ps for indications of lightning to the South but there 
was no such evidence. 

Aurora Australis or Southern Lights is the moat probable 
cause of the lights that you observed. The term Aurora is 
applied to phenomenon in rhich visible light is emitted by 
the high at mosphere . The moon can cause a glow in certain 
circumstances even though the moon itself may not be 
visible. 

There is no accepted relationship between the immediate 
weather and the Southern Lights . 

Yours sincerely 

~~ 
( :1. liO .. l.TH) 
for Regional Director 

20 February 1980 
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t/ \~,~1"1 . Mr. A. Scott 

Institute for Disaster Research 
Dent. of Civil Ennineerinn ~ 
BOX 4089 /Lubbock, TX 79409 

Bureau of Meteorology 
P.O. Box 6070 
erth. W.A. 6000 

Australia 

Dear Alan: 

~1y vis it to Perth was very productive. The conference was 
excellent and I was able to acquire the needed information 
from the Northam Tornado site . 

I want to thank you for orqanizino the Northam field trio. 
Bill Linthorne was very helpful and accommodatino. We 
met Colin Crane who helped imnensely. Colin is a very 
interesting person . He has a ~ood feel for research and 
<> P.P.rtl<: vpry c:yc:tPrni'ltic in hi <: ,f'n !"'c~cr. Per-ha~s thi s i s 
'.:,ly he \'Jas involved in research at one time. 

The soil sample which Bill brouqht ~rom Northam was to 
be de 1 i vered to P. J. May. I am \'Jrit i nq Mr. f1ay with 
instructions regardinq the specific tests which need to 
be run. I will inform you as to what we find out relative 
to the model which we described in the ''dusty vortex" naner. 
We plan another, more detailed naper on the event, and 
will include you as a co-author. 

I have sent you three additional copies of the Heatherwise 
article. Please inform me if you can use additional conies 
of this or other of our publications . 

The Perth group did an excellent job in hostinq the 
Conference. I heard nothing but good remarks about the 
conference, Perth, and the local hosts. Bob Southern's 
presentation deserves comment, as well. I thouqht it 
was particularly wcll-Jone. 

Please keep in touch. I look forward to future contact 
with you and the fine people in Perth. Thanks aqain for 
all t hat you have done. 

Best personal regards. 

Very rely yours, 

~1i nor, P. E. 
tL J Jojf 

;lr/V /~?Lv"'-L- /~ 



Texas Tech University 
Institu~c for Disaster Research 
Dept. of Civil Engineering 
Box 40US/I;Uobock, TX 79409 

~1r . A. Scott 
Bureau of t1eteorolorry 
P.O. Box 6070 
Perth, ~-1. A. 6000 
AUSTRALIA 

AEROGRAM ME VIA AIRMAIL PAR AVION 
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Department of 
CONSERV ENVIRONMENT 

Regional Direct 
Bureau of Meteorolog , 
127 Wellington Street, 
PERTH W.A. 6000 

Dear Sir, 

your ref 
our ref 10 7/71 CM: JNM 
enquines 

This Department has recently received a letter con
cerning lights on the southern horizon from Mrs. Muir 
of Scarborough. 

As the questions relate to meteorology, I am referring 
the l etter to you. I have informed Mrs. Muir that you 
will reply direct to her. 

Thank you in anticipation, 

Yours faithfully, 

C. F. PO TE~ 
DIRECTOR J· ., 
l FEBRUARY , 1980 . 

• r 
j .. . ~ -~---
SUr' .•l ..... ..... . 
P .I.O. /.. .. .. 

M .SS. C .. .. 
M.F.I. 

R.M.C 

Ri-. ::... . 

/. .. .. 
/. .. . 

OB::. L . ~- -· · · 
1 / 

'1 Mu:~~t ~t~~~t1 Perth 1 W.A. 6000 tel. 322 2477 
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October 8, 1979 

Mr. A. Scott 
Bureau of Meteorology 
P.O. Box 6070 
Perth, W.A. 6000 
AUSTRALIA 

Dear Alan: 

Texas Tech University 
Institute for Disaster Research 

I will be in Perth 25 Nov.-2 Dec. attending the International Con
ference on Tropi cal Cyc lon es. I look forward to seeing you and 
others at the Bureau of Meteorol ogy--Bob Southern,Mal Lamond, and 
Kevin Lynch. 

I received a letter from Mr. P.J. May who is now at the Department 
of Agriculture in South Perth. He suggested the possibi li ty of a 
trip to Northam when I arrive in Perth . If such a trip could be 
arranged I could resolve some unanswered questions about the site. 
Please coordinate any plans that can be made with Mr. R.A . Wittenoom 
(4J2 2777) who is coordinating my schedule for the week . 

Best personal regards. 

Very 

Jos 
Director 

dg 

Minor, P. E. 

Box 4089/ Lubbock, Texas 79409/ (806) 742·3523 

C.J 



Dr J E Minor 
Director 

AS : KG 

Institute for Disaster Research 
Texas Tech University 
Box 4089 
Lubbock 
TEXAS USA 79409 

Dear Joe 

Please find enclosed e copy of a letter received today from 
Colin Crane and the copy of the map be sent. He has marked in 
some det ils which may be helpful. 

It may now be ortbwhile locating the tonk position and also 
intervie 1ng Trevor udd. 

Colin Crane's nototions regarding the state of the land in the 
paddocks confirms vh t I suspected. It is lmost inconceivable 
that any ploughing would be undertaken in the early summer with 
3-4 dry months to follow . 

I will await any further thoughts you may have. 

Yours sincerely 

~-
(A ;)COTT) 
for Regional Director 

7 eptember 1979 
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Dr J E Minor 
Director 

45/38 

AS : KG 

Institute for Disaster Research 
Texas Tech University 
Box 4089 
Lubbock 
TE --Q USA 79409 

Dear Joe 

Thank you for your letter of 1 Augu3t and the copy of the preprint 
paper enclosed . I am glad t~,t this paper has been accepted for 
publication in the preprint volume of the 11th Conference on 
i.Jevere Local Storms. Tha S\4;L"9etion of Bob Lourensz that the paper 
be submitted to .Australian .ct. IID.g. is a good one e.a it ould then 
be very much avail: ble to the ustralian community. 

It is now alDost impossible to obtain any data from Northam without 
a further visit. Colin Crane has resigned from the Departi:lCnt of 
Agriculture ond is apparently working on his brother's property about 
80 miles north of Udtham. His address is now: 

~lr C Crane 
c/- Burr a Burr a 
Pont Office 
DINDI BINDI WA 6574 

Jim May h's been transferred to the apartment of' Agriculture in 
Perth . dis address is now: 

De~artment of Agriculture 
Jarrah Ror..d 
SOUTH PERTH fA 6151 

I have just written to Colin Crane to clarify a few points he made 
when we first visited l~ortham. If his answers add anything of 
interest I will pass this to you. 

On the attachment I have set out comments etc regarding the additional 
data you are seeking • 

. . . /2 

'/.'1.? 
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Unfortunately on the two visits made we have not met up with the 
Rodgers. If we hnd this might have made some of the data easier 
to acquire. It will require a meeting with Mr Rodgers to determine 
the state of the paddocks and to define the various fence lines. 

Please let me know if the enclosed data clarifies any of the problems 
you have had. I will wait for an answer froc Colin Crane and possibly 
yourself before deciding on another trip to lortham. I certain~ hope 
to be able to arrange a trip there when you visit Perth in late 
liovemb~ r. 

Yours sincerely 

tA S~OTT) 
tor Regional Director 

23 August 1979 



Attachment 

ADDITIONAL DATA REQUIREMENTS 

FROM NORTIWl TORNADO SITE 

Landmark Locations for Early Photos in Sequence 

The house in photo 8 is actually the of fice of the Northam 
Agricultural Research Station. \ve did not measure the 
direction to this building but photos 8 and 11 can be over
lapped aa in the attached photocopy. It is then obvious that 
camera B is about the same distance from camera A as this 
house . The house would normally have a 7t or 8 foot ceiling, 
thus giving it a wall to wall width of about 22-24 feet. 
(These are estimates only.) 

2 The power poles in 7A, 8A, 9A and 1 OA are along a service 
road which rune at right angles to the plane of photo 8 
and juot to tho right of the photo. I think the pole ~ithout 
the cross arm in photo snis just u~pnrent on the right edge 
of nhoto 8 (see photocopy enclosed). ¥~ attempt to raw a 
plan of the nrea is attached . Note that camera B moved from 
X to Y to its final position. 

Paddock Boundaries 

1 and 2 I do not know if the actual paddock boundaries are as marked 
on the m p. There is at least one additional fence line of 
which I am a1mre . This bounds part of the roo.d from the 
Rodgers' house to the front entrance to the property. 

3 The statue of each paddock could only be established by 
contact with Mr Rodgers. 

4 The boundary along the road lending to the Rodgers ' house 
is obvious on photo 13A (see photocopy • On photos 11A 

. . . /2 

and 12A this ctual boundary is not d~rect ly o bvioua because 
the road is in a shallow gully as it approaches the house . 
In other words it is below the ridge level in the foreground 
paddock. The contr ~t of colour between the foreground and 
background paddocks to the left of the Rodgers ' house does 
tend to suggest a boundary near the ridgeline, however 
this is not the case. 

What I am not absolutely certain about is whether the fence 
line along the road to the house is parallel to the oower 
line as it approab.ces the house. I suspect that it is. 
Going towards the front gate which is at E the road veers 
to the left .nd leaves the trees through which the tornado 
passed 100- 200 yards away to the right • 



2 

5 This will require a visit to Rodgers. 

6 The path was as estimated by Crane and l'.ay. Jim May did not 
visit the Rodgers' property. Colin Crane only inspected the 
area where the tornado passed through the trees. 

The letter I have written to Colin Crane seeks to identify 
the location of a tank on the l~sk property which may 
have been damaged by the tornado . He aloo mentioned that 
a farmhand on this property had seen the tornado during ita 
early stages. If we can track him down ve may be able to 
define the track a little better. 



Mr C Crane 
c/- Bu.rra Burra 
..,ost Office 

45/38 

BIND! BIND! \fA 6574 

Deer Colin 

AS : KG 

Further questions hnve been raised by Joe Minor regarding the boundaries 
of the paddocks on the Rodgers' property and what the ground cover was 
at the time eg stubble, ploughed etc. I think these questions can only 
be resolved by another visit to the site. 

I think during our first visit you mentioned that one of the s taff at 
~esk J~icultural College observed the formation of the tornado. 

Are you able to remecber who this was and any of the details such as 
where he observed it to form and the subsequent tr ck? I expect we 
may have to contect him. 

You also mentioned that the top of a t ank was damaged, could you 
indicate on the map enclosed the approximate position of this tank. 

I believe you no longer work with the Department of Agriculture but 
I hope this letter finds you. Joe Minor is coming to an International 
Conference on Tropical Cyclones in Perth in the week from 25 November-
1 December next. lie is expecting to visit Northam and will no aoubt 
hope to meet you and Jim Hay if this is possible. 

Thank you for anything you are able to o;fer regarding the above 
questions. 

Youra sincerely 

I-I 
(1~ .)"OTT) 
for Regional Director 

22 Augu3t 1979 
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August 1 , 1979 

Mr. Alan Scott 
Bureau of Meteorology 
P.O. Box 6070 
Perth, t•J. A. 6000 
AUSTRALIA 

Dear Alan: 

G ' .. ~ 
Texas Tech University 

Institute for Disaster Research 

We have been busy hosting foreign visitors to the U.S., many of 
them Australians who attended the 5th International Conference on 
Wind Engineering i n Ft. Collins, 9-1 4 July. George Walker and 
John Holmes f rom James Cook University were here, as ~<Jere Bill 
t~elbourne (Monash Univ.), Dick Aynsley (U. Sydney) and Charles 
Bubb (Dept. Housing and Construction, Canberra). Each of these 
visitors expressed interest in our work with Australian tornadoes, 
espec ially the Northam event. 

We are proceeding with our evaluation of the Northam photographs. 
We are working with two sequences: the 11 Shell sequence" (photo
graphs 7a, 8, 8a, 9a, lOa) and the "transition sequence" (photographs 
11, lla, 12, 13, 13a, 14, 15, 15a). A few quest ions of clarificati on 
have come up (see enclosure). If you or Messrs . Crane and May can 
provide the additional information it would be helpful . Please do 
not make additional field surveys to answer these questions. 

I plan to be in Perth 25 November-1 December to attend the Inter
national Conference on Tropical Cyclones. Perhaps it would be 
possible to organize a trip to Northam late in the week to meet 
Messrs. Crane and May and to visit the s ite. 

Regarding publication plans, we have submitted a brief paper on 
the Northam Tornado to Weatherwise and have included your name 
as a co-author . Dr. Joe Golden who is an associate editor i s 
helping us with the paper. He had some contact earlier with Dr . 
Brook in Melbourne regarding the photographs. We plan a technical 
report as a basic document with submissions to journals to follow. 

Box 4089/ Lubbock, Texas 79409/ (806) 742-3523 

---- - - - ---- - - ---- - - ---- - - --- - - --
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t~r. A 1 an Scott 
August 1 , 1979 
Page 2 

We will include you as a co-author on these documents and will be 
sending manuscripts for your review as the publications are devel
oped. 

We continue to work with Bob Lourensz on more general papers about 
Australian tornadoes. The manuscript I forwarded to you was not 
accepted for publication in the Proceedings of the 5th International 
Conference on Wind Engineering, but was accepted for the Preprint 
volume of the 11th Conference on Severe Local Storms in an abbre
viated form (advance copy enclosed). At Bob's suggestion we will 
submit the complete manuscript to Australian Met. Magazine. 

Thanks again for your assistance. I will look forward to seeing 
you in Perth in November. 

Very sincerely yours, 

~~. Minor, P.E. 
Director 

enclosures 

dg 



ADDITIONAL DATA REQUIREMENTS FROM 
NORTHAM TORNADO SITE 

Landmark Locations for Early Photos in Sequence 

1. Location of house in photo 8 relative to Camera A. Also confirm 
building dimensions. 

2. Location of power poles in photos 7A, 8A, 9A, lOA. 

Paddock Boundaries (Ref. Map Attached) 

1. Are paddock boundaries for Paddocks A, B, C (see map ) same as in 
1977? 

2. Were paddocks subdivided; if so, how? 

3. Can the status of each paddock in December 1977 be established, 
i .e., plowed or in pasture. 

4. In photos llA, 12A, 13A the base of the tornado appears to be 
close to the boundary between two paddocks. Can you indicate 
this boundary on the map? (As you can see, we are having dif
ficulty establishing how far behind the Rodgers' house the 
tornado passed.) 

5. A refined map of paddock boundaries and fencing, corrected to 
December 1977, would be helpful. 

6. Was your path estimate based on ground marks, landmark reference, 
or other means? Could the path have been in Paddock B? (see map) 
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TEXAS TECH UNIVERSITY 
Institute for Disaster Research 
P. 0 . Box 4089 · Lubbock, Texas 79409 · 806/742-3476 

December 22, 1978 

Mr. Alan Scott 
Bureau of Meteorology 
Post Office Box 6070 
Perth, W.A. 6000 
AUSTRALIA 

Dear Alan: 

I have submitted the enclosed draft manuscript for presentation 
at the Fifth International Conference on Wind Engineering to be 
held in Fort Collins, Colorado , 8-13 July 1979 . Shou ld the paper 
be accepted, I will have an opportunity to make changes and revi
sions prior to its appearing as a preprint . 

I am sending copies of the manuscript to several of my colleagues 
in Australia for comment. I would be pleased if you would review 
the paper and offer suggestions which may seem appropriate. My 
only constraint i s one of length. The final copy must be twenty 
pages or less. 

We continue to enjoy the sharing of our Australian adventure with 
professional and personal friends. Best persona l regards. 

pb 
Encl osure 

erely yours , 

Minor, P. E. 
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nr J May 
Department of Agriculture 
Jarrah Road 
SO H PERTH WA 6151 

Dear Jim 

AS :KG 

Please find enclosed copies of the original maps which you and 
Colin Crane supplied to us. 

The dashed track on one o! them is approximately correct so 
presumably any sampling could be done approximately 250 metros to 
the south or southeast of the Rodgers' house. This should give a 
reasonRble sample of the noil that lms lifted into the tornado if 
the soil type is fairly uniform. 

Yours sincerely 

a). 
(A SCOTT) 

19 July 1979 



TEXAS TECH UNIVERSITY 
Institute for Disaster Research 
P. 0. Box 4089 • Lubbock, Texas 79409 · 806~·1~?-~ 

806 j142-3S2:J 

May 18, 1979 

Messrs. C.J. Crane and P.J. May 
Northam Research Station 
P. 0. Box 354 
Northam, W.A. 6401 
AUSTRALIA 

Gentlemen : 

1829 - 1979 

Your photographs of the Northam Tornado continue to generate 
great interest within the meteorological community in the U.S. 
I would like to bring you up to date on my activities in this 
regard, and ask you for additional favors. 

A paper on Australian tornadoes has been accepted for presen
tation at the 11th Conference on Severe Local Storms (Kansas 
City, October 2-5th). The paper will include the Northam 
Tornado as one of three case studies. In addition, my colleague 
in Atmospheric Sciences, Dr . Richard Peterson, is presenting 
a paper on "dusty vortices .. in which he wi 11 treat the Northam 
Tornado as an example . With this start, Richard Peterson and 
I have committed to developing a more comprehensive paper on 
Australian tornadoes for submission to the Bulletin of the 
American Meteorological Society. 

Beyond the specific papers mentioned above, Dr . Peterson and 
I are developing a detailed case study of the Northam event 
itself . We have noted two interesting features of the vortex . 
First, early views in the sequence show as many as five con
centric "she 11 s" in the dust pattern (see especially Photographs 
7a, 8). Secondly, the vortex seems to go through a transition 
toward a more turbulent base as it passed over the open field 
(Photographs lla, 13a, 15a). 

With regard to the "shel1 11 pattern, Dr. Peterson has noted 
similarities between this structure and waterspout vortices. 
A paper by Kangieser (Mon. Wea. Rev . , 82, 147-152) addresses 
the hollow structure of waterspout tubes. The model advanced 
by Kangieser recognizes a balance between centrifugal forces 
and radial inflow acting on individual (in his case) water 

:ut.. 



Messrs. C.J. Crane and P.J. May 
May 18, 1979 
Page 2 

particles. If this model is applicable to the Northam Tornado, 
then perhaps the shells observed are the result of segregation 
of particles according to size and density. 

This brings me to my additional request . To pursue possible 
explanations of the observed vortex structure we would like 
to have a particle size analysis for the soil in the paddock 
over which the tornado passed. Preliminary calculations in
dicate that, for the model to be applicable, particle sizes 
down to the micron range would have to be present. We would 
also like to have an analysis of the mineral ogy by particle 
size . In any event, we thought it possible that you could 
conduct such an analysis for us, assuming you have sieves 
and a hydrometer. Alternatively, you ~ could ship us about 
500 gms of the soil and we would make the analysis (We can 
pay shipping costs). 

I am sending copies of this letter to both Robert Lourensz 
in Melbourne and Alan Scott in Perth for their information. 
They may recall that similar shells are discernible in the 
photographs of the Port Hedland Tornado (17 December 1975). 

We have received Alan Scott•s letter of April 11 which con
tains photograph orientation information. We sincerely 
appreciate his and your efforts in assembling these data. 
We are currently working with these data to establish basic 
vortex dimensions . I am also in contact with ' Dr. Joe Golden 
of NOAA who has received some data on the Northam event from 
Robert Lourensz. 

I am trying very hard to arrange a trip to Perth for the 
Conference on Tropical Cyclones in November. Should I be 
successful, I will endeavor to arrange a trip to Northam 
to meet both of you . 

Thank you, again, for your continued assistance. 

cc: Mr . Alan Scott 
Mr. Robert Lourensz 

\ 
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I-lr C Crane and J.lr P J I y 
c/ - Northam Research Station 
PO Box 354 
IORTHAII WA 6401 

Dear Sire 

.AS : KG 

Ple e find enclosed a photocopy of n draft paper prepared by Joe Minor 
for presentation at tho Fifth Int rnational Conference on iind Engineering 
at Fort Collins, Colorado, 8-13 July 1979. Deing photocopies of photo
copies the photos have reproduced poorly but the paper may give you some 
ideo. of the use to which your photos ore being put. 

~he recent measurements t e made have produced a satisfactorily consistent 
set of data which we hnve fortfarded to Joe liner and also to Joseph Golden. 

Yours sincerely 

o) . 
(A ...>~OTT) 

1 9 April 1 979 

-:ltL/ 
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Dr J E Minor 
Texas Tech University 
Institute for Disaster Research 
PO Box 4089 
LUB:OOCK 
TEXAS 79409 
USA 

Dear Joe 

At la;;;,t we have managed to revisit I.ortham and assemble a set of 
mo~uurements which will hopefully be adeQuate for your purposes. 

The measurements have been rel ~0d to the power pole separations and 
orientation end are reasonably consistent. Unfortunately the only map 
of the area leaves a lot to ~e d3sired in that it contains no details 
of buildings, windmills etc so our survey is essentially tied to the 
map by the bearinrs from the entrance to the Rodgers' property (E on 
map) to the Rodgers' farmhouse and the fallen trees. 

You wi ll notice that the locations of the trees , house and camera 
pooitions are in quite reasonable agreement with the original sketches 
provided by Crane and Ii.ay. 

In your letter of 14 August 1978 you asked for notations regarding 
areas of grass cover and ploughed fields . The whole of the Rodgers ' 
property over which the tornado passed would seem to have been planted 
with wheat during the previous winter and harvested in the early summer 
leaving only a wheat stu'bl e thich may h~ve been grazed before the 
tornado occurred . The paddock between the house and power line appears 
to have a similar amount of otubble to t~~t present when we visited it 
in January. The paddock behind tlr t i~ fE:r barer in the photos . than 
it uas during our recent visits. Tho winter of 1977 was very dry and 
wheat crops were signi~i~antly reduced so gr~zing of sheep may have 
reduced the otubble covering quickly. It is not usual for ploughing 
to occur until l ate I1 rch or April in this rea. The Rodgers were 
absent during both of our visits . 

According to Colin Crane there 1fere no obvious ground marks after the 
passage of the tornado . Photo 16A uas taken by Jim May who did not 
inspect the path of t he tornado so this phot o probably does not relate 
to the tornado • 

. . . /2 
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Joseph Golden has asked through our Head Office for copies of any 
survey details so I ldll send him a copy of the data enclosed. 
He has also sought permission in the l ast week to publish several 
of the Northam photos. 

I have rend with interest the paper you have prepared for the Fort 
Collins Conference. I do not think the data I have enclosed will 
warrant any significant ch: ngea . In Figure 6 the relation between 
the cameras, house and poles is slightly different from that indicated . 
In Table 1 the following entries need corrections: 

17 June 1842 
15 July 1964 
1 0 August 1 964 

Bunbury \fA 
lfanduroh \'/A 
Uumurkn.h VIC 

This paper could arouse the inte ·est of a fa, engineers if published 
locally. 

The Tropicel Cyclone orkehop I attended at James Cook was very 
informative. The visit by the Storcfury team proved very successful 
from an operational point of viet though the situation regarding a 
future visit will not be known for nome time . I was pleased to meet 
a number of people whoo you ltould know well - John Oliver, KPvi.n Stark, 
~~h Trollope. I missed Geor"e Welker at the time as he and John Oliver 
rushed off to Mackay to insnect cyclone damnpe etc but George c. lled 
i nto our office l ast week during a break in an engineering conference 
he w~a attending here . 

t~ apologies for the extreme delay in providing this data. Please let 
me know if any further questions arise. 

Yours sincerely 

(ALAN SCOTT) 

11 April 1979 

{).;;z 
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Government Astronomer 
Astronomical Observatory 
Walnut Road 
BICKLEY WA 6076 

Dear Sir 

n~AfBE ENVIRONMENT 

••• Attached is a report concerning a meteorite received at 
our Head Office Melbourne. 

It is being forwarded for your information and possible 
attention. The observer has not been contacted by this 
office in respect to this observation. 

Yours faithfully 

(D R \IALK. 1) 
for Regional Director 

12 March 1979 

cc File 009771 



45/38 

~~ G A Hume 
UFO Research Group 
216 Lawrence Street 
BEDFORD WA 6052 

Dear Mr Hume 

AS :KG 

AND THE ENVIRONMENT 

The photograph you forwarded does not appear to show any object 
which could be recognised t..B part of a ba lloon train. The 
normal ba lloon trnin r eleased from Ceduna consists of a ba lloon 
and a luminium foil r adar t ar get. During the daylight saving 
period this would be released at about 8 . 30 am daylight saving 
time (2200 Gl>~) which ie well after dawn. Balloons nor~~lly 
burst ofter 60-90 minutes at an altitude of 50000-70000 feet 
( 15000- 21000 m). 

I am not able to of fer any a lternative meteorologica l explanation 
of t he ob j ect in this photograph. 

Yours s incerely 

6) . 
(A SCOTT) 
for Regional Director 

14 J.!arch 1 979 



PERTH OBSERVATORY 
BICKLEY, WESTERN AUSTRALIA, 6076. 
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o/ the 

(}overnmenl A tronomer 

DEPARTMENT OF MINERALS AND ENERGY 

BUREAU OF MINERAL RESOURCES, GEOLOGY & GEOPHYSICS 

MUNDARING 

GEOPHYSICAL OBSERVATORY 

MUNDARING, WESTERN AUSTRALIA 6073 

TELEPHONE: 95 1555, 95 1030 
TELEX 93876 
TELEGRAMS: 8UROM1N, PERTH 
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EDITOR: S.E.Harper, P.O. Box 92, NORTH PERTH. W.A. 6006. Tel. 322-6694. 

Our previous Meeting held in January, brou~ht to a close 
our activities for Year 1978-79 and a very large number of Members and 
Friends were in attendance to a~ain hear Mr. Max. Richardson rel~te his 
unusual experiences in the M~rble Ber region. Several slides of more 
or less well-known suspected U.F.O'~ were shown ond newcomers t~ the 
Grour were given the opportunity of catching up on the past UFO scene. 

Rerorts continue t0 be nhoned thru' to r~o . Hume on Tel. 
No. 271 6604 and so f~r this ye~r we q~neor to be exneriencin~ ~ reriod 
of gree ter a ctivity than for some time. A fea ture of U.F.O. renorts 
is the fluctua tin~ number of ca lls received ~nd, whilst it is very 
difficult t o interpret trends, so-call ed flaps ·o occur. So, please 
d ~n't negle~t to report your si~htin g to ~eorge, yours ~~Y be the 
report that lea ds to the solvin~ of the mysterious U.F.O. As ~ a~~l 
the Sighting Register will be av3ilable for perusal during our next 
Meeting . Your comments (and any suggestions or soluti ons) are always 
welcome and your interest in si ghtings generally is some small measure 
of reward for the amount of work put into keep ing our records un t o date . 

The Group makes some effort to keep in the public eye and 
on Saturday, 3rd. February last we took part in a Float Parade at B~lga 
in connection with the 150 Yearsce·lebra tions. our thanks are due to 
a staunch band of workers who assi sted our project, namely George Hume, 
who r rovided and drove the vehicle, Chris. Whiteside who made sure that 
our models were prevented from taking off and becoming Flyin~ Objects, 
M/s. Lil. Culshaw who assisted in decorating the float and Mfs. Pauline 
Culshaw who decorated the floa t with her nresenJe as a 'Sn~ce Girl '· 
The comperatively high wind r rovided some problems ~d if you have any 
doubts ~s to the aerodynamic qualities of our U.F.O. models, just ask 
Chris - he'll be able to give you first hand knowledge. Althou~h we 
f ailed to win a prize for our entry we did g~in e lot of experience ond 
will be able to take part in any further pera~es with some ch~nce of 
eArning the acclaim of the judges. A disar~ointine feature of the 
whole day was the complete absence of any Members who may possibly been 
unoware that we were taking part . One Member however, Mr . Laurie 
C~mpbell took rert in the parade and , as a silver-suited Spa cemen, l ook
ed the part and delighted the kids. Our next feature will be the 
.iyde Park Fest1V8l on the longweek-end of 3rd, 4th, 5th. ,M~rch next 
when we will again hRve a manned displ9y . You h~ve been informed so 
don 't say you disn 't know - just come ~long and lend your sunport. Your 
presence is ~11 we ask of you- of course , if you fee l th~t you would 
like to help just reme~ber tha t •one volunteer is worth ten pressed mP.n' 
end l ot us know th~t you or e ovailablo . 

Our February Mee tin~ will be the Annua l General Meeting 
end will be held at 8 o'clock P.M.on Thursday, 8th. February Pt 14 Aber
deen Street, Perth when new Officers will be elec t ed and you will nll 
have your chance to voice your approval {or otherwise) as to the activ
ities of t he Group. Please make sure that you are present And remember 
that only FINANCIAL MEMBERS are eligible to vote or 81Jeak. The A.Gctr. , 
will be followed by e t olk by Mr. Chris. Chiteside, so you can be ossurod 
of e full evening of entertainment. A~pended overleaf is the Agendo 
fo r the A.GvM. and the Chairman's Report and we hope that by circula~i~~ 
~his we w! Jl bring Members up-to-date on what tba Group is doing. 
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Perth-u.F.O. Rcseerch Group - ANNUAL GENERAL MEETI NG - Aoenda . 8 Feb.'79-

1. Minutes of previous Annual General Meeting . 

2, Business arising from pr evious minutes. 

3. Am$ndments to the Constitution. 

4. Election of Honorary Life Member . 

5. Cha irman's Report end Financia l Statement. 

6. Election of Office Bearers - President 

7. General Business. 
Arpointmen t of 

Cha irman's Report. 

2 Vice Presidents . 
Secretary & Assistant. 
Treasurer & Assist3nt. 
Correspondence Secreta ry & Asst. 
committee Hembers (2) 

Librarian, Publicity Officer , 
Newsletter Editor. 

LAdies and Gentlemen, 
Accordin~ t o the Constitution 

of the Group we a im to exsmine, invosti ~ate, sudy, discuss ond evslu~te 
such subjects as we decide upon from time to time ~nd so far, we have 
certa inly achieve d our obje cts; we ~lso nim to erran~e disp lays ~nd 
exhibitions and this we a lso did throughout the Post ye~r and currnetly 
have pl t 1.s for the irnmedieto future, ~e ed it 9 Newsletter more or less 
regularly but, although we a r e , I'm sure, quite nre~ared to extend a 
warm welcome to any fri endly sp~ce trcve: ler, such on occasion has not 
(yet) erisen. Therefore, in te r ms of the Constituti on , I em nble t o 
rerort to you that we hsve cerried out our duties ss well a s we ere ~ble, 
but I em somewhat hesitent to soy to you that we hove had a successful 
year. To date we e re still unabl e t o positively identify the U.F.O. 
so we are not reporting unqualified success - ':l good year but we still 
hove work to do end I trust tha t the Group will continue in its t9sk and 
perhaps, eventually solve the mystery of U.F.O's. 

Our Meetings have been he ld 
regularly and your Committee has endeavoured to r rovide interestin~ 
activities end Speakers throughout the yea r. Attendances have been 
gr a tifying and seem to be on the increase and new members ~re j oining 
throughout e t each meeting . The subjects discussed have been ~ide and 
va ried r anging from rersona l exrerience re~orts to ryrnmid rower ~nd 
p sychic explana tions. 

On several occasions we h~ve 
organised soci~l functions such as Star Wa tch Barbecue Nights, Picture 
Outings etc, and these have all proved to be most enjoyable. However, 
there is a somewh a t disappointing l ack of inter e st from the bulk of the 
membership . 

The Group took n ·'irt in Exhi b-
it ions ~t Hyde Park, Elizabeth~n VillageArnada le nnd entered a float in 
the recent parade a t Balcatta And much v~ lunble r ublicity w~s obtained. 
SUch activities result in membershir enquiries and kecr the Grour. in the 
~ublic eye e s an active body. 

The Libr~ry h~s been kept up 
to da te and we still maintain D well ba l anced se lection of books ~nd 
~agazines . I would like to th~nk r.ersonolly those e nerous peorle, 
members and others who so kindly donsted m3terial f or our use. 

Throughout the year SU~per 
hBs been served e nd is a very welcome item on 3ny 9gend~ 8Dd I thank the 
l "!dies of the So(l)ia l Committee 1'1ho have l ooked a fte r rmr needs, so well. 

Your Co~mittee ha s worked well 
throughout the yeer, the individual membGrs hove co- oper a t ed well with 
one another in a most horrranl'l i n'l:-: rn'"\nner ~nd I know a ll Members will wish 
to j oin with me in t hanking them fo r their efforts . The thanks of the 
Group are due to Mr. Chris hitcside ror pr ovi ding a venue~f the Commit
tee to meet P.nd the supper is appreciated too I · 

Finan ci a lly, we have enjoyed 
a successfUl year, finishing wi t h a s urpl us of over t 263, the deta ils of 
Ruch surplus are available to those who desire more inforrnntion. In concl 
uaion I tr~nk eech and e~ery one of you for your personal support and 
efforts throu~~ou~ the year. 

- - - - ----------------



Dr J E anor 
Director 

45/38 

TaxeD Tech University 

AS : KG 

Institute for Disaster Research 
PO Box 4089 
Lubbock Texas 79409 
USA 

Dear Joe 

A.ID THE ENVIRONME IT 

IW.ny th nka for the copy of the 0 Technic 1 ;emor ndum on the Tornado . 
I hope to re d it thorougl1ly in the near future . 

~~apologies for tho delay in forrarding some d ta to you from lorthnc . 
le did in f ct visit the A icultur 1 Research Station on 19 January, 
hofever the lity of the r aulta we obt ined leaves something to be 
desired so I have refr incd from passina thee to you. o were somewhat 
pressed for tice nd eo uocd a m gnetic compa a to mnko omo of tho 
meesure ent but this eo to hove been mistake . ·ext tiJte ue will 

he po r line b saline end cake the nngul r me aurements 
:re l iva to t i with a me our d b aeline between thr o of tho potler 

1 ving b en through the exerci e I think we c n mnke tho 
in o d y. 

Our 1 at trip was the only succe aful one out of five or 1x previous 
attempt all of ·hich were b ndoned bee use of the non-nv il bil ity 
of a vehicle. 

About the same time thnt uo vi sited Northam I wee invited to go to 
James Cook University to a ·orkshop on Tr opi cal Cycl ones (28 February 
- 2 ~larch) uhich io being hold 1hil e the Storm.f ury Project team is 
viai ting uatr lia . The need to prepare a p.: per h a been e. restriction 
on a furthAr visit t o orthnc before then but h ving receiv d last eek 
a copy of your draft p per I ould liko to be abl to forw rd ome 
consistent easUl·ementa with any co=ments on t he paper in the second 
half of rch. 

I hope this ~rill be satisf actory. 

Yours oincerely 

(.!'. o::>liUTT) 

20 February 1 (j/9 
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END OF MONTH REMINDERS AND NOTES ON COMMON FAULTS 

1. Leave blank pages When no observations are made. 

2. Empty rain gauge at 0900 or when the readtng uceeds 20 milllmetres 

3. Enter In column 71-73 " Amount since prevrous obs.'' the 
amount of ram which has fallen srnce your prevrous reaorng 
of the gauge. 

4. Always forward forms F.68, Rainfall Return (and F.l84 
Evaporatron returns, i f applicable) in the sama envelope u 
the field book. 

5. Enter under 'Prog~ess Total smce 0900' the total of rain 
measured from the previous 0900 up to the present readmg. 

6 Take care to enter all the appropriate figures for maximum, 
min1mum and teuest11a1 min1mum thermometers. 

7 Remember that column 78 refers to low cloud. 

8. Hold thrs book until you make your 0900 observat1on on the 
frrst of neltt II'Oilth when you will read the maximum thermometer 
berore toucn ng and enter the reading in th1s book 
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TEXAS TECH UNIVERSITY 
Institute for Disaster Research 
P. 0 . Box 4089 · Lubbock, Texas 79409 · 806;SD!!!::J 

806 j742-3523 

September 22, 1978 

Mr. Alan Scott 
Bureau of Meteorology 
P.O. Box 6070 
Penn, w.A. 6000 
Australia 

Dear Alan: 

I have arrived home following my six month visit to 
Australia. Before facing the volume of work that 
confronts me here, I wanted to get off a note of 
thanks to my friends in Australia who made my visit 
profitable and enjoyable . 

My family and I will long remember the hospitality 
of Australians and the good experiences in your 
beautiful country. I have gained much from my 
association with Australian geographers, engi
neers, meteorologists, and others who helped 
with my activites. 

Please remain in contact and let me know if I can 
assist in any manner. Should you travel to the 
United States, we would be very pleased to hear 
from you. 

Very sincerely yours, 

i~Minor, P.E . 
Director 

dg 



AS :KG 

45/38 

Australian American Educational 
Foundation 

PO Box 1559 
CANBERRA CITY ACT 2601 

Attention !·1rs B lotadelly 

Dear adam 

Please find enclosed a receipt for 8 . 00 paid by 
Dr J E ~~nor , Fulbright Senior Scholar, for 
photographs of a tornado at Port Hedlsnd . 

Yours faithft.lly 

(A SCOTT) 
for Regional Director 

12 September 1978 



Mrs W Walker 
PO :Box 111 

45/38 

DERBY \A 6728 

Dear Mrs 'Walke~r 

AS:Irn 

The phenomenon you observed may be related to the passage of a 
satellite, however because we have no knowledge of whet her t hie 
was the case, I have forwarded your let ter t o the Government 
Astronomer at Bickley. I hope he will be able to offer you a 
satisfactory solution. 

Yours sincerely 

(A SCOTT) 
for REGIONAL DIRECTOR 

11 Sept ember 1978 
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45/~8 

Government Astronomer 
Astronomical Observatory 
'Walnut Road 
BICKLEY WA 6076 

Dear Sir 

AS:HE 

The enclosed letter was received in this office, but I have 
paaaed it to you in the hope that you may be able to advise 
Mrs Walker. 

There is no evidence tha t the observation oould be associated 
with the release of a pilot balloon f r um our Derby office 
approximately cne hour ~arlier than the observation time. 

Yours faithfully 

( A SC<rn') 
for REXIIONAL DillliCTOR 

11 September 1978 
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COSTING SCHEDULE 

(Administrative Handbook, Chapter 78) 

Job Request File No • 

Client .:z:;,-. .:r. E . /Yl,_.~~ 

Address Cw4"'/.,.. r~..........., - ~' c..a--

/o . ~<- ;~(J 
:2 Co I 

Details of Request 
c .---t .v "'" ""- c~ /7 
a~~/~ /.3 ~ 4-r.6-C~ 

?'n-/ /lt_L(~r /0 cJ~ ~--/-

Charging Principle Applicable (see Chapter 78) 

Estimates of Cost 

Grade of Officer 

•••••••••• hours@ •••••••••• per hour = .......... 
•••••••••• h&ure@ •••••.•••• per hour = 
Materials /0 c-/"" V\; /'\.."""- /..,4 

@ 1o Po /Y 
Other Expenses (inc. data process1ng) = 

s ¢ 

P-oo 

Overhead Costs (12o% of Direct Costs) if applicable 

TOTAL CHARGE 
=---=l. P- uo 

Costs computed by .................... 
. ............... "' ... . 

(Section Leader) 

Recommendation (if any) 

Confirmed 

....... ~~·············· 
(Supervising Meteorologist) 

... '(. I. J ... I .f. •• 
(Waiver action, if applicable) 

.................... 
(Regional Director) 

..... / ..... / ..... 
Client advised ..... 1 ..... / •.... 

.................... 
(Accounts Clerk) 
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AS : KG 

45/38 

Dr J E Minor 
c/- Department of Geography 
James Cook University 
Post Office 
JAMES COOK UNIVERSITY QLD 4811 

Dear Joe 

Please find enclosed duplicate copies of 10 photographs taken during 
the Port Hedland tornado . The cost of processing was 8 . 00. I 
believe our accounts section have sent you a receipt for the ~26 . 67 
you paid for the colour enlargement s . 

The quality of the photos taken at Port Hedland seems to have been 
maintained fairly well in the duplicates , there being only a elight 
loss of detail . I have numbered the photos with the same numbers t hat 
appear on the originals though I do not know what significance these 
have since at least three Phot ographers wer e i nvolved . One sequence 
t aken by Russel Thams , an observer who is currently stationed in this 
Off i ce, lws been marked in time order a , b, c, d . If it is useful we 
ehould be able to determine the order of the groups of photos taken 
by the ot her people. 

I have not t aken any action regarding photo 16a as I am hopeful that I 
may vieit the ~ortham Research Station in the next month. This will 
give me an opportunit y to take some of the measurements you have 
outlined, find out the cont ents of this photo and borrow the negative 
if necessary. 

Bob Southern rang this morning and I realized afterwards you will no 
doubt see him next week. 

I hope your visit has been enjoyable and profitable . After 15 September 
I will direct correspondence to your Lubbock address. 

Yours sincerely 

y). 
(A SCOTT) 
for Regional Di .rector 

31 Augus t 1978 

r11 



Sgt A R Bridle and Cpl R Smootby 
No . 3 Telecom Unit 
RAAF Base 
PEARCE WA 6085 

Dear Sira 

AS:KG 

Thank you for the descriptions and diagrams of the phenomena you observed 
to the northeast of the Pearce RAAF Base ct about 1400 16 August 1978. 

Your description and diagramo are consistent vith the earl7 stages of 
developcent of a tornado. In this case the development did not proceed 
no doubt because the meteorological conditione were not entirely suitable. 

Moat but not all tornadoes develop out of the bases of cumulonimbus 
(thunderstorm) cloud. In this caoe the cumulus cloud does not seem to 
have developed to this extent at the time you observed it. 

When full development of a tornado occurs the rotating finger-like tunnel 
you observed extends to ound level and the high speeds and lov pressures 
generated can cause devastating daa.:ge along a ath which is usually less 
than several hundred metres in width. 

Tornadoes have not been observed very often 1n this State so any 
observetions which add to our knovledse of their frequency of occurrence 
and tha conditions under which they have occurred are very welcome. 

Yours faithfully 

(A SCOTT) 
for Regional Director 

31 Aug"USt 1978 
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Bureau of Meteorology 
PERTH 
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A55891 
SGT BRIDLE A.R • 
NO 3 TELECOM UNIT 
RAAF BASE PEARCE 

20 August 1978 

Dear Sir , 
After a phone call to the we~ther bureau l was 

requested to write the following letter. 

At approximately 140Q-10 hours on 1ednesday the 16th 
August 1978 , whilst driving to 'ea rce along the roa d adjacent to 
the railway line west of the HAAF Base I noticed a str~nge 
cloud formation . 1t consisted of a long cylindrical tube 
of some 300-500 feet in length and maybe )0 - 100 thick 
protuding from the bottom of a r a ther l arge cumulus cloud . 
I drew t a. it to the atten~ion of 3 other people travelling 
in the car with me and all observed it for some time . 

Some 5 minutes lat er the tube developed a long whip 
like tail extending downwards to about 1~ times the length 
of the main tube. 'l'his tail was similar to the vor~ex developed 
by an aircrafts wing tip under nign angles of attack . The 
tail was also moving in a snakelike fashion , though r tner 
slowly . 'l'hiB lasted for agou t 3 - 5 minu tee and then very rapidly 
dissaoated, th'l'he fube "then collapsed ba ck in"to the cloud c..nd 
was gone w~ 1n auout. a m1nut.e. 

On arrival at the unit I watched the cloud for 
several more minutes and saw a white line developing across 
the cloud some~ ha t s imilar to the tail of the or1ginal 
~ighting, but tn1 s soon a issapated . No photos were taken . 

·1his phenom:enon was observed by another member 
of our un1t travel l ing ~owards Pearce from Wanneroo . We 
both agree that the big cloud was situa ted approxima tely 
1 - 2 miles to the North East of the Base . 

Both the other observer and mysel f are qualified 
gliderhoilots ofbsome 7 or . 8 vears exoirience eaob . Neither or us as ever o serve6 tn1s ~ype 01 c oua 1orm~t.1on 
before . 

Attached is a statement by the other observer 
glider pilot, and a drawing of the cloud done by myself • 

Hoping this will be 
Yours 

of some interest 
Faithfully 

@~~ 
A.R. BRIDLE 

to you . 
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JAMES COOK UNIVERSITY OF NORTH QUEENSLAND 
POST OFFICE, JAMES COOK UNIVERSITY, QLO. 4811 TELEPHONES , Douglas 79 3711; Pimlico 79 21931 TELEX , AA47009 

DEPARTMENT OF CIVIL AND SYSTEMS ENGINEERING 

Mr. Alan Scott, 
Bureau of Meteorology, 
P.O. Box 6070, 
PERTH W.A. 6000. 

Dear Alan, 

14th August, 1978. 

Thank you for your prompt and thorough attention to the western Australia 
tornado events . The photographs of the Northam Tornado arrived in good 
condition on 7th August. I am in communication with Messrs . Crane and 
May and will respect their wishes regarding photograph credits . A cheque 
for the amount of $26 .67 was forwarded to your attention on 11th August. 

Many tornado event evaluations have been made without adequate ground 
surveys. Should you be able to contribute some data from the scene it 
would be he lpful. Basically, I need angles and distances to physical 
features which can be seen in photographs, and to several known points 
along the tornado path. If it is inconvenient to actually chain the 
distances, estimates from stadia readings or from pacing would be 
adequate. Your theodolite may possibly have stadia crosshairs. 

On a scale map of the immediate area, the following data would be 
useful : 

(1) location of each earner& (the two came~seem to have been 
some distance apart). 

(2) distances to and angles between known points on the tornado 
path. 

(3) distances and angle reference to objects in the photographs: 

(a) the pole in the distance in the left portion of Photo 11. 
(b) the pole in the centre of Photo 13. 
(c) the pole in the distance to the right of centre in Photo 13a. 
(d) the damaged trees in Photo lSa 
(e) the metal building to the left of the house in Photos lla, 

12a, 13a, 11. 

(4) Dimensions of the objects in a,b,c,e, (above) . 

(5) Notations regarding areas of grass cover and ploughed fields • 

. . /2 



2. 

I am also interested in Photo No. 16a which is crossed on my contact 
print. Is the dark area an area of tornado damaged grass? Ground marks 
may be important. I must have neglected to ask if there were ground 
marks left in the ploughed or grassy areas traversed by the tornado. I 
will mention this to Messrs. Crane and May. 

Your suggestion regarding the Port Hedland photographs seems reasonable. 
I would like to examine 3" x 5" prints if they can be obtained easily. 

Your continued response to my requests is appreciated . The care with 
which you and Messrs . Crane and May prepared the data and photograph 
keys reflects good scientific methodology. I know that this takes 
time, and I am grateful for this. I would like to have taken the time 
to do some field work myself; may be this will be possible at a later 
date . 

I continue to be excited about the possible contributions which these 
photographs offer . Thanks, again, for your interest and help. 

Very sincerely yours, 

Jo:1~r, P .E., 
Fulbright Senior Scholar . 

JEM/nmcp. 
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COSTING SCHEDUlE 

(Administrative Handbook, Chapter 78) 

Job Request File No. 

Client ~ 
Address 

Details of Request 

/3 X IE c-.,_ 

Charging Principle Applicable (see Chapter 78) 

Estimates of Cost 

Grade of Officer 

• • • • • • • • • • hours@ •••••••••• . . . . . . . . . . 
•••••••••• . ........ . 

/}3 

• ¢ 

per hour • 

per hour = 
Materials ;2{ 67 

Overhead Coats 

Costs computed by 

Other Expenses (inc. data processing) = 

(12o% of Direct Costs) if applicable 

TOTAL CHARGE 

ad~ .................... t<./ y 'ly 
····)ii""" 

= ::-----p;U. 6z 

. ................... . 
(Section Leader) 

Recommendation (if any) 

Confirmed ...... . ?<:. . ~ ~! ........... . 
(Supervising Meteorologist) 

. :.~ .;. r .. ;.?.S: 
(\iaiver action, if applicable) 

.................... 
(Regional Director) 

..... I ..... / ..... 
Client advised ..... / ..... / ..... 



45/38 

Dr J E Minor 
C/o Department of Geography 
J ames Cook Universi ty 
Pos t Office 
JAl·~S COOK UNIVERSITY QLD 4811 

Dear Joe 

ANS :PAH 

Please f i nd enclosed 5" x 7" copies of the negatives taken by 
Messrs Crane and ~~y and two copies of contact prints made in this 
office . The negatives for which no enlar gements were made have been 
crossed on one copy . . ./ ./ / / ./ / /' 

~v..U /("U-./_,( ~,_ ~ ~~~ ~~ . 

Our Debit Note for $.21./7 is also enclosed . We think KoJ.ak made a mis'Eake in their 
calculations eo the photos cost somewhat lese than the . 2 . 00 per copy quoted , 
unless they detect the error end debit us a further amount . If you direct your 
payment throuP.h me to the Collector of Public Monies I will ensure t ha t we 
~orward a receipt to you. 

Also enc losed are a few copies of the tornado tracks supplied by Messrs Crt ne 
and May . Beccuse t he copi es are of origi nal photocopies the qu lity is r ather 
poor . I t hink t he t rack relating to t he ~hotos t aken by Mr Crane relates better 
to the house mar ked. 

I may combine a visit to Muresk Agricultural College (SSW of the Research Station 
on the maps) with a vis it to the Resear ch Stat ion in the next month or two. 
If so , we can take a theodolit e and measure t he angul ar separ ation of some of 
the identifiable landmarks on the phot os and measure the height of the prominent 
power pole in the centre foreground on one photo . If there are any other 
simple measur8oents t hat we could make with a pilot ba lloon theodolite 
(accuracy 0.1 ) please let me know. 

Messrs Cr ane and May have advised me that they would pref er to have joi nt credit 
f or the use of any of their photos with credit bei~ in the f orm "Mr P J May and 
Mr C J Crane of Northam" • 

The colour phot os of t he Port Hedland t ornado have been re turned to Mewsrs Mauger 
and Ball from our Head Office . Enclosed with t hem was a set of black and white 
prints made in our llenl Office . These show an obvious loss of detail . 

We have examined the possibility of obtainin~ colour prints from the origi nal 
colour nr int s 'lnl f i nd t bll t t hi s can be done. Same s i ze copies 3" x. 5" cos t 80 cents 

... /2 
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and 5" x 7" enlar mente are •2 . 70 at Pacific Film and 5 .85 at Kodak. 
The srme size copies are made locally but enlar~ements in Sydney or Melbourne . 
There are about 6 or 7 photos available . As it now seems unlikely that 
the negatives will be found this may be a suitable alternative . If you 
£.8ieee I suggest that we obtain copies for you at the original size (3" x 5") and 
let you exruni.ne these be!o .. ·e considering any enlargements . 

Yours faithfully 

(A SCOTT) 
for Regional Director 

3 August 1978 

Encls: 



ANS:PAH 

45/38(180) 

Mr C Crane and Mr P J May 
C/o Northam Research Station 
P 0 Box 354 
NORTHAM viA 6401 

Dear Sire 

:z:xxx:z::z:nxxx:z:x:xxxxxxxmmx 

Many thanks for the loan of your negatives which are 
enclosed. 

Yours faithfully 

(A SCOTT) 
for Regional Director 

3 August 1 g-ra 

Encls: as stated 

li"u 
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~o:rr C Crane and Mr P J May 
C/o Northam Research Stntion 
P 0 Box 354 
NORTHAM f). 6401 

Dear Sirs 

ANS : PAH 

Ple~se find enclo~ed a hand written copy of the Eye itne s Report 
which I compiled from your photos and information you gave me by phone . 

I foel a copy of this may be useful rhen you answer the questions posed 
by Dr Hinor iu hie letter of 7 July . 

Thank you for the lo~n of the negatives which arrived on 11 July and are 
being proce eed by •• odak. 

Your~itbfully 

(A o:>COTT) 
or Regional Director 

13 July 1978 



JAMES COOK UNIVERSITY OF NORTH QUEENSLAND 
POST OFFICE, JAMES COOK UNIVERSITY, QlD. 4811 TELEPHONES , Douglas 79 3711: Pomloco 79 2193, TELEX , AA~70CI9 

DEPARTMENT OF CIVIL AND SYSTEMS ENGINEERING 

Mr. A. Scott, 
Bureau of Meteorology, 
P . O. Box 6070, 
PERTH, W. A. 6000. 

Dear Alan, 

7th July, 1978. 

Thank you for your continued efforts on my behalf relative to the 
Northam and Port Hedland tornado events. You and others have 
been very gracious in assisting me. 

As you will note in the enclosed letter to Messrs. Crane and May, 
I have provided the assurances they require regarding use of their 
photographs . I will look forward to communicating with them. 

I heard from Mel McKenzie-Murray in Port Hedland regarding the 
Port Hedland tornado photographs . Mel thinks that the original 
photographs are slides, but no one has seen them lately. Bob 
Southern had at least one slide of the Port Hedland tornado when 
~e visited me in Lubbock, so he may be able to provide a c lue as 
to the location of the originals. 

As to the Northam tornado photographs, I will make payment to 
whomever you designate as soon as you know the total charge. The 
$2.00 rate is acceptable and I understand that there are about 
18 photographs. I will need a receipt of some kind. Also, I 
hope you can see that the photographs are numbered according to 
the key on the map accompanying the eyewitness report. 

I am excited about the possibilities that these events offer for 
our tornado research . Thank you again for your assistance . I 
will be in Australia until September 15, so there should be no 
urgency in the processing of the photographs. 

Very sincerely yours, 

~or, P.E . , 
Fulbright Senior Scholar. 

Encl. 
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JAMES COOK UNIVERSITY OF NORTH QUEENSLAND 
POST OFFICE, JAMES COOK UNIVERSITY, QlD. •811 TELEPHONES • Douglas 79 3711 : PomiiCo 79 2193, TELEX AA~7009 

DEPARTMENT OF CIVIL AND SYSTEMS ENGINEERING 

Mr. C. Crane, 
Mr. P .J. May, 
Northam Research Station, 
P.O. Box 354, 
Northam, W.A. 6401. 

Gentlemen, 

7th July, 1978. 

Mr. A. Scott of the Bureau of Meteorology has provided me with your 
names as the individuals who witnessed and photographed the tornado 
eventwhich occurred near Northam on 21 December 1977 . The photographs 
are remarkable, rivalling the best tornado photographs available in 
the U. S. Also, I was very pleased to receive a copy of the excellent 
eyewitness report which contains much of the information which I would 
like to have for my work on tornadoes . 

I am an Associate Professor of Civil Engineering at Texas Tech University 
in Lubbock, Texas, U.S . A. I direct a programme of research in tornado 
phenomenology which has as an objective the delineation of tornado effects 
which affect buildings (see brochure enclosed) • You may be aware that 
certain types of buildings in the U.S. must be constructed to withstand 
the tornado (nuclear power plants, emergency operating centres , shelters 
in schools) . Hence, you can see why I am interested in your photographs . 

The clarity of the tornado/ground interface is very good , and may be 
useful to us in our tornado modelling work and in understanding the 
near-ground windfield . We employ photogrammetric analysis in defining 
such things as funnel diameter, wind inflow angle, helix angle for 
upward motion, structure of core, and boundary layer geometry. 

Mr. Scott informed me that he has transmitted to you my requests for 
copies of the photographs and permission to publish selected photographs 
in scientific journals. In connection with these requests I can provide 
the following assurances: 

(1) I will receive no financial gain from use or publication 
of the photographs. 

(2) I will give you full credit in any publication which employs 
one or more of the photographs. 

(3) I will not permit anyone else ~ publish the photographs 
without first gaining your permission. 

(4) I will acknowledge your special efforts in making scientific 
observations of this event. 

As noted above, I have the eyewitness report which you prepared for the 
Bureau of Meteorology. I would like to have the following additional 
information and commentary, and if possible; 
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(1) Camera data: Were there two cameras, or one camera with 
a zoom lens? Please provide focal length of lens or 
lenses employed for close-up and distance shots. 

(2) Noise: Additional commentary on noise. I am interested in 
your comment that there was no noise until the tornado hit 
the trees. Other than the thunder which you reported, was 
there no roar at all? This is somewhat unique and may be 
important as there are, almost invariably, reports of noise 
with tornadoes. 

(3) Wind conditions at camera location: When the tornado was in 
progress did you experience winds at the camera location? 
Estimate their strength and direction (difficult to stand, 
no wind, etc; blowing toward tornado, laterally with 
respect to tornado, etc.) 

( 4) Other phenomena: Describe other phenomena which you were 
conscious of: ears popping, gust front, temperature change, 
strange phenomena. 

Your assistance in providing objective scientific observations is 
appreciated. Strangely enough, we have very few records of tornado 
events with reliable scientific observations. Thus, your input on 
this event is potentially very valuab le . I had hoped at one time 
to return to W. A. to visit the site and speak with you personally, but 
it looks as if that will not be possible . I will return to the U.S. on 
September 15. After that date I can be reached at: 

Institute for Disaster Research, 
Texas Tech University, 
P .O. Box 4089, 
Lubbock, Texas 79409, 
U.S.A. 

I will look forward to communicating further with you regarding this 
event. My associations with people in Western Australia have been 
especially cordial and productive. Thank you, again, for your 
assistance. Please inform me if I can provide additional information 
or assist you in any manner. 

Very sincerely yours, 

J1f!!rinor, 
Fulbright Senior 

Encl. 

p . E., 
Scholar . 

/ c.c . : Mr. A. Scott. 
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45/38( 174) 

.::>r J E hinor 
C/- ~eography Department 
James Cook University of North Queensland 
Post Office 
JAl1ES COOK UNIVERSITY QLD 4811 

Dear Dr l'1inor 

I contacted Colin vr ne in .ortha~ about a week ago , and he agreed to forward 
t he tornado negative0;1 to me, thou,:h they have not yet arrived . The 18 x 13om 
(7 x 5 inch) photos cost about 2 .00 each and Kodak have quoted a fortnight to 
process. 

~ eesre Cr ane and ay will probably agree to a req~est to allow publication of 
several of t he photogranhs provided they are assured that publication will not 
result in a fi~acial gatn to you. I have mentioned to them that publication 
in the internationally known meteorological magazines usually costs the author 
or his employer t 1rough page charges . They have not to date sought SAY 
f i nancial ~ai.n nor do they seem particularly keen to attempt to . I will leave 
it to you to provide something on this. If you wish to contact them directly 
their address is: 

Northam Research Station, 
PO Box 354, 
Hortham, W .A. 6401 • 

y attempts to locate the negatives taken by Steve Raynor have proven fruitless 
so far . o one can recall ever seeing them which makes finding a starting 
point r nther difficult . There are a few avP.nues still left to explore . 

I will let you know later how we get on with the photos, negatives etc . 

rour~ro•rely 

(A SCOTT) 
for REGI ~NAL DIRECTOR WA 

30 June 1978 

11~ 
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Jo'.r C Crane and I' r P J !ay 
Northam Research Station 
PO Box 354 

ORTHAM A 6401 

Dear Sirs 

AS : liB 

In early Jay, Dr J . E. anor, Director of the Disaster Research Institute at 
Texas Tech. University visited this office . He was on tour of Australia 
while holding a Fulbright Senior Scholarship. During most of his Australian 
visit, he is based at James Cook University of orth ueensland, where he 
will undertake disaster rese reb oriented to the Australian situation. 

Dr 1\,inor was particularly impressed by your photos of the >ortham tornado . 
He has now written to nsk if it is possible for him to obtain 7 x 5 inch 
copies of all of the photographs . If you are agreeable to his having these 
photographs, I rould like to aug at thnt the easiest way to go about this 
might be for this office to borrow the negatives from you again, have the 
enlargements cade nnd then return them to you. Kodak have ndicatod that 
the processing time would be about 14 days . Please suggest any other arrange
ment which might be suitable . 

Dr Jdnor has also sought "permission to publish a selected photograph or two 
to illustrate so~e general aspects of tornado structure as they ~ay pertain 
to buildings . Full credit will be given". BecaU3e of the implications I 
will seek from Dr l inor some clarification of the likely publication l'nd 
whether any financial benefit would accrue to him. This would seem unlikely 
in the case of any of the internationally known meteorological journals with 
which 1 am familiar as the chargee for publication are usually 20- 40 per 
page . 

Should you give permission for publication of one or two photogra hs you will 
need to make a dec~~ion as to tr~ form of acknowledgement , that is whether 
the individual photoe,T pher should receive credit or whether you be jointly 
mentioned • 
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The ~uperintendent of the Physi~al Research Section in the Bureau was very 
impressed by the set of your photos which we recently forwarded to him and 
has asked that a short contribution including several photographs be prepared 
for submission to Australian I'eteorological l·'agazine . I will contact you 
later r egarding this . 

Yours f aithfully 

()/J . 
(A SCOTT) 
for REGIONAL DIRECTOR 

30 June 1978 
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DEPARTMENT OF GEOGRAPHY 

Professor J . Oliver, B.A., Ph.D., 
F.R. Mer. S,, F.R.G.S. 

jen: dc 
15 June 1978 

Mr Alan Scott , 
Bureau of Leteorolo~y , 
P . O. Box 6070 , 
PERTH. , . 1 . 6000 

Dear Al1n , 

The meetin~ in Perth with you, Kevin Lyncl and others on the 
staff has proven to be the most productive visit of my trip 
with regard to information on tornadoes . I wish to thank you 
and tle staff for their time and assi"Jt'!nce . 

I hqve been studying my copies of the Northam tornado rhoto
era .. hs and find them to be very interesting and potentially 
v:J.luable to our work . The structure of the funnel near the 
cJoud and tbe geometrJ of the vortex near the ground , as 
reflected in the dust cloud, are e~sily discernible in these 
photographs . As you know , I am a structural eneineer with 
an interest in the charact er of ne .r- eround tornadic windfields . 

I would like to follow through on the offer you n~de to assist 
me in gainin0 additional informat ion on this event . Specifically , 
I would like to have the folloHing (I wi11 remunerqte you , the 
Bureau , or others for 1ny expenses incurred) : 

(1) 

(2) 

(3) 

Color prints of each photograph , ~referably 5 in . by 7 in . 
(~pproximatelJ) or larger . 
Contact prints from the neg1tives so I can get the photographs 
into proper sequence and identified with eacl of the two cameras . 
Jata on distance from the c3.1:1eras to the vortex ( q simple map 
of the area not in.; camerr locqtions' tornado track , :md other 
terr~in fe~tures suer s trees would be desirable) . 
Other eye\~itness dat~ : cloud information, presence of rain 
and/or lail , life time of vortex, noise, other impressions . 
Estit ~ted tim~ from first to last _hotogra.h . 

I realise th t you will have to contact the gentlemen at Northam 
11 o too the .tJhotogr _ hs . If you )refer , .L can communicate with 

t hem di rectly on data details . The critic~l thing i s , of course , 
the neg3tives, which I ' m sure they won ' t want to release . Hence , 
any assistance you can provide in securing the prints for me will 
be appreciated . Also , I don ' t want to usurp c:.ny ple.ns to publish 
a paper on the event , but I would like to have permj.ssion to publish 
a selected photo~ra_h or two to illustrqte 3~ 1e general aspects of 
tornado structure as uhey may pertain to buildin8S • Full credit will 
be t:;iven . 

• • 2 



I r Alan Scott, 
- reau of r .. eteorolo~y 
J.-..:.RTH . A 

2 . 

15 June 1978 

On another topic , all enquiries into the Port Hedland tornado event 
lead back to you . ""1el McKenzie-.~urray said that he thought that 
Steve Raynor in Brisbane had the neeatives . ~r Raynor told David 
Shivas in Brisbane that everything had been sent to Perth . Here , 
aeain , I would like to locate the neeatives so that I can obtain 
orieinal prints for study . I ' m sure you have noticed the very 
distinct collpr cloud in the photoerephs . This classic formBtion 
is typicql of U. d . tornadoes as well . The Ball and Mauger report 
will be helpful , too, when you locate it . Ae;ain , any expenses you 
incur will be covered . 

The balance of my trip was informative as r.el LcKenzie- 1\.urray was 
helpful and I caught Professor Gray ' s lecture in Darwin . ard Rooney 
and Rex Falls were also accommodating . The meteorologic31 com unity 
in ustralia has been very helpful to me . It has been a ereat 
pleasure to meet so many of them . 

Please let me know if I can assist you in any manner . I will 
look forward to hearing from you . Thank you for your willineness 
to assist . 

Very sincerely yours , 

~~inor1 P.E. 
Fulbricit denier ~cholar 

P.S . Your letter of 13 June arrived while this letter was 
beine; typed . The information you sent answers essentially 
all of the questions asked about cbe Northam tornado . 
Apparently , the photographs have been numbered and keyed 
to the map . I would, of course , like to have cories of 
the photoeraphs nu1nbered accord inc to the map . Should 
I contact hlessrs Crane and May, or would you be willina 
to undertake this task for me? v 



30/20 

Dr J E Itinor 
C/o Dep~rtcent of Geo~aphy 
James Cook University 
QUEE iSLI ND 4 11 

Daor Dr t-linor 

AUS:PAH 

Plo e ti d enclosed photocopies of oo o of the dnta available for the 
tornado near Northam WA on 21 December 1977. 

The eynoptic aitu~tion i o re s on bly evi dent from the data enclosed. 
~~i um temg r atures on the afterr on of 21 ece ber were 40°C at 
Northam, 3q ~ t Cunderdin and )eoc at York. The high sur!nce ternperuturea , 
low leve l conver nee nnd nn una >le t oo~he combi ned to ca se the 
develop ent of thunier otorcs ov r a wide area of the SW of t he at te (eoe 
r infnll cap) during t he l atter xrt of the fter noon und into the Y ning. 
Low level convcr eence w s cninly evi dent in the layer below 7000 ft. 
Middle and up r level f low sus eat s t he n r nl thunderstorm ot i on w 
probably tow rda n di rection botw en S nnd SE. 

Also enclo ed is a copy of the re ort by S ugor nnd 11 R Ball "lin 
Obo rv t i on of a Torn~do in the Vici ity of vouth Hedlund on 17 camber 1975" . 

Sho ld yo hsve eny further que tiona rcc~ding it er of t hose vent s please 
cont act • 

I hope your visit to Australia ia n enjoyable and rofitable one. 

Yours f ithfully 

tc/1 
(A ...... OTT ) 
for Rer,ional Director 

13 June 1978 

Encls s Aa uta t ad 
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70/86 

Director of MeteorologY 

Attention STPR 

TORNADO OF 21 D:SCEMBER 1977 NEAR NORTIIAM WA 

•• • Please find enclosed a partial set of photographs relating to this 
tornado and a completed Form 65/803 and related maps etc . The 
remainder of the photographs necessarJ to complete the set were 
forwarded t o PRO for possible inclusion in the annual report . If 
the photographs are not required we would appreciate their return. 

The synoptic situation is reasonably evident from the data enclosed. 
Maximum temperstures on the afternoon of 21 December 1977 were 40°C 
at Northam, 39 C ot Cunderdin and 38°C at York. The h gh surface 
temperatures , low level convergence and an unstable atnosphere combined 
to cause the development of thunderstorms over a wide area of the SW 
of the s ate (see rainfall map) during the latter part of the fternoon 
and into the evening. Convergence was evident mainly in the layer 
below 7000 ft . Middle and upper level flow suggests the general 
thunderstorm motion was probably towards a direction between ESE and SE . 

The set of photographs were taken by two officers of the Northam 
Agricultural Research Station Mr C Crane and Mr P J hey. One w-e 
occasionally using a telephoto lense . The photographs have been placed 
in what seems to be an approximate time sequence. 

This set of ~hotographs is probably unique for an Australian tornado . 
If consideration is given to reproduction or publication I feel that 
as a matter of cour tesy the photographers permission should be sought 
beforehand. 

~1. 
(A SCOTT) 
for Regional Director WA 

12 June 1978 
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Kings Rocks 
Hyden 
Western Australia 
29th May 1978 

The Regional Director 
Bureau of Meteorology 
Perth 

Dear Sir 

On Friday May 27th , at 8.50 pm a dull orange object was seen east of 
here, low on the horizon, travelling from North to South. 
Faster than a pl ane, but slower than a Meteorite . No sound 
was heard. It appeared several times l arger than a star and had 
a long orange tail. It would have been observed for probably 
1! to 2 minutes during which it moved from a point NE of here , 
to disappear either in cloud or below the horizon, at a point 
SSW. It was momentarily obscured by cloud a couple of times. 

It was first seen by my son, who was driving a tractor, about 
four miles away. He called my husband and I on a two-way radio, 
and we were able to observe the l a tter part of its flight. 

About three or four weeks ago, our son and two school children 
saw a similar object, moving in the opposite direction in about 
the same part of the sky, at dusk. 

Your comments would be much appreciated . 

Yours f a ithfully 

Mrs J.E. Meeking 



45/38 

Mr C Crane and f.&r P May 
Northam Research St ation 
PO Box 354 
NORTHAM WA 6401 

Dear Sirs 

AS : KG 

Please f ind enclosed the copies of the photographs and the negat ives 
which you kindly loaned us . We have t aken t wo copies of each photo
graph of interes t . I believe the btate Emergency Services heve had 
colour elides made . 

May I thank you again for the loan of your photographs and negatives 
and apologise for the inordinately long period they have been away 
from you. 

Yours f aithfully 

(A SCOTT) 
for Regional Director 

17 April 1978 
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45/38 

Director of Meteorology 

Attention PRO (Mr R Brewster) 

ANNUAL REPORT 

Please find enclosed several photographs of a tornado which occurred 
about 8 km southeast of the Northam townsite on the afternoon of 
21 December 1977. 

No damage to property was ~eported though several large trees were 
flattened . The path of the tornado vas about 6 km long. 

The photographs were taken from colour negatives loaned by two officers 
at the Northam Research Station operated by the State Department of 
Agriculture . 

We would appreciate the return of any photographs not needed. 

(A SCOTT) 
for Regional Director WA 

11 April 1 978 

;?/-



DEPARTMENT OF SCIENCE 

BUREAU OF METEOROLOGY 
Regional Office W.A. 127 Wellington St Perth 
Telephone: 3259299 Area Code 09. Telegrams: ADMIHMET Perth. Telex:AA93286. 

POSTAL ADDRES S : REGIONAL DIRECTOR, BUREAU OF METEOROLOGY, P . O . BOX 6070. PERTH. HAY ST EAST. W A . 6000 

IN REPLY PLEASE QUOTE 45/ 38 (150) 

The Officer i n Charge 
Police Station 
NORTHAM WA 6401 

Dear Sir 

.E CEIVED 

. tJ 17 0 B ~ 7 '78 
lJ cAU OF 

llETEO ROLOGY 
W.A. 

On 21 December 1977 a tornado was observed in the Northam a r ea and a 
repor t in t he West Australian of the foll owing day sugges t ed that some 
Police Offi cers had observed the tornado . 

I would be grateful if any of your staff are able to assist by defining 
the approximate path of the tornado. A photocopy of a map of the 
Northam di strict i s enclosed . 

Any subsequent reports of damage would also be useful . 

I have al so sought assistance in defi ning the tornado ' s path from 
Mr P May of the Department of Agriculture in Northam who has sent us 
several photographs . 

Thanking you for any assistance you may offer . 

Yours faithfull y 

(A SCO'IT) 
for Regi onal Director 

23 January 1978 

ltr • SCOTT. 

Pleas e find attached hereto report fit Constable DARKE. 

~ Sgt.1/c 2467 
Y. 

er-in-Charge. 
Northam. 14/3/1978. 

!fj 



. . ' 
S ergeapt HAWK&<:) , 

SUBJACT: Attached file dealing with Tornade sighted by 
staff at this station,including myself on 21st 
December, 1977. 

1. I have to report that whilst on afternoon relief on December 21st, 
1977, a Tornade was sighted by myself and other staff at this 
station. The Tornado appeared to be roughly in the direction ef 
York township. 

2. In order to get a closer look at the Tornado, I joined Constable 
ABBOTT of Northam R.T.P. in a traffic vehicle and patrolled 
towards its location. As we neared Carter Road, approximately 15 
kilometres along the Northam-York Road, we saw evidence of the 
route the Tornado had taken, in stubble and other herbage strewn 
acress the road and entangled in the S.E.C. overhead wires. We 
turned left into Carter Road and followed this for approximately 
3~ kilometres but by the time we reached the now static location 
of the Tornado, it had dissipated into a mere dust pall , It 
appeared suspended from about 60 metres above ground. 

3. I have drawn on the attached, duplicate maps the path taken by 
the Tornado as apparent from my in~iries. 

4. I heard vague rumour regarding damage resulting from the Tornado 
on the following day, but this was not substantiated by any 
reports to,or observations by staff at this centre. 

5. Inquiries by Mr SCOTT's department with the various property 
insurance groups might reveal damage reports unknown to Police. 

Submitted, hoping to have been of some assistance. 

f~~ 
B.~DARKE 
PC 1/c 4116 

Northam Station. 
March 14, 1 978. 
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DEPARTMENT OF SCIENCE 
Bureau of Meteorology 

NOTE FOR FILE 

PIAWANING STORM 14 FEBRUARY 1 978 

Inspection of damage to the properties listed below was made on 16/2/78 : 

"Wye Wye" 

"Rathnally" 

Mr & Mrs Spencer 

Mr & Mrs Robinson 

Both properties approx . 15 km east of Piawaning on Wongan Hills Road . 

Observation of damage to buildings, fences and trees (not over excessive) 

indicated the cause to be severe down draughts from strong thunderstorm 

activity in the area during the early afternoon. 

Local property owners reported the storm ' s approach from the Northwest and 

it is apparent from observed damage that the strong winds struck from the 

Northeast . 

Reported conditions at time of storm and later damage inspection did not 

indicate passage of tornado. 

~~t~-
OBSERVER GRADE 3 

SPECIAL SERVICES 

/(o 
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AS :KG 

45/38 

M:r C Crane 
Northam Research Station 
PO Box 354 
NORTHAM WA 6401 

Dear Mr Crane 

Thank you very much for the loan of the photographs and 
negatives taken by 1-Ir l~y and yourself . Unfortunately 
because of some bungling within this Office they only 
arrived on my desk last Friday. 

The prime reason for writing to you at this time is to 
apologise for the fact that some further delay will occur 
before we will be able to return your negatives and 
photographs . 

Yours sincerely 

(A SCOTT) 
for Regional Director 

27 February 1978 
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45/38 

Cliffs Robe River Iron Associates 
PO Box 21 
WICKHAM WA 6720 

Attention a Mr A R Clark 
Superintendent Personnel & Town aervicea 

Dear Sir 

Thank you for your enquiry, reference ABC/t' B PDL1184 dat d 16 January, 
1978. 

Some consideration was given to the establishment of a weather observing 
at~tion .. t Wiokhom, in e.pproxim tely 1974. Investigations of liOS .. ible si tea 
within the townsite were ~de but none oould be classed aa practical nor as 
acceptable because of the poor exposures. 

Aa you m y be aw~e, observations were t one time carried out on a regular 
baaia at Cape Lambert, but this progr e \lila diacontinuod a.fter Dech tel 
Pacific cea.sed operations. At present, the only observations made a" Cape 
Lamber t by Cliffs dobe River , are b.rograph reoordinse during the cyclone 
season, and t58neral we ther obaerv .. tiona whenever a tropical cyclone is in 
that o.rea. 

At Roebourne there is a long established obeervi at t 1on and the diatanc~ from 
Wickham is lese than that permit ted for official obaerv!nv points . 

Currently there ar strict liai tationa on tl'1e expan.ion of the official 
obaervin network which prohibita the opening of new at1.tions. Your &U&;estion, 
however, will be noted and be kept in mind when there is to be a revision of the 
current network. 

In the meantime there are aeveral aoientific instrument firma which re in 
the position to supply equipment for a meteorolo0ical at tion, and Otl represent
ative h a acquainted himael! with the standard instrumen a , the exposure requir d 
and the general lay-out of an instrument enclosure cl8 used by the Bureau. 

The first requirement for an instrument enclosure ia a level, open ea of 
lund without trees, buildinga or permanent obstruction. The "clear &one" 
ahould meaauro 33 metres square. The area. oan be covered by natural gr es 
or veget~tion providinu the l a tter does not exceed o.6 metres in height. 

To prevent interference with t e equipment the enclosure ahould be fenced with 
six-line , h-nd drawn, 12i B&U88t high tensile ga.lvaniaed steel mesh. The fence 
must be such th t it does not impede the free now of air nor cause turbulent 
conditions within the clear area • 

••• 2/ 
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Once these conditions have been established the next phaae is the installation 
of the equipment . The usual b~sic instruments are dry and wet bulb thermometers , 
Maximum and minimum dry bulb (and lolet bulb it desired) , the rain gauge and the 
wind vane. The wind vane provides only -wind direction, speed of the wind 1a t~en 
estimated by eye using the Beaufort scale. There e also h~d held ventimeters 
or the more ex:pensive aynchrota.o ...nnemometer, which gives lolind speed Rnd in the ca.ae 
ot the l atter instrument , a lso direction. 

There e many other me ~aurementa which can be o ried out de~endi on the wiabea 
of the observer d the will!nvneae to invest in equipment. 'l'his probl is one 
lolhich is beat resolved by the purchaser ~d the vendor, but the thermometer screen 
ia b sic necessity along with thermometers d rain ga e . 

Should you viah to h ve further advice pleuse contact this office. 

Yours fai thf'ully 

( D R 't1 A.I.JC..R ) 
for negionnl Director WA 

25 J anu ry 1978 
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45/38 (150) 

The Officer in Charge 
Police Station 
NORTHAM WA 6401 

Dear Sir 

AS : KG 

On 21 December 1977 a tornado was observed in the Northam area and a 
report in the West Australian of the following day suggested tha t some 
Police Officers bad observed the tornado. 

I would be grateful if any of your staff are able to assist by defining 
the approximate path of the tornado . A photocopy of a ~~P of the 
Northam district is enclosed • 

Any subsequent reports of damage would also be useful. 

I have also s ought assistance in defining the tornado's path from 
Mr P May of the Department of Agriculture in Northam who has sent us 
several photographs. 

Thanking you for any assistance you may offer. 

Yours f aithfully 

cJ 
(A SCO'Pr) 
for Regional Director 

23 January 1978 
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45/38 (149) 

Mr p J May 
Department of Agrlcul ture 
NORTHAM WA 6401 

Dear Mr May 

AS : KG 

Thank you for bringing to our attention the photographs you took of the 
tornado near Northam on 21 December 1977. We are most interested because 
reports of tornadoes in Australia are fairly infrequent but photographs 
of the quality of yours are very rare . If we are able we would like to 
borrow the negatives so that we can have same additional copies made. 
The State Emergency Service have also expressed interest in having some 
oopies made. If we are able to we would very much like to borrow any 
other negatives which you or Mr Colin Crane are prepared to lend us. 
We will endeavour to return your photographs and negatives as soon as 
possible . 

I have enclosed with this letter a map of the Northam area. It would 
help our documentation of this tornado if you could indicate on the map 
the approximate path it took during the period you viewed it. I have also 
written to the Northam Police to seek any details they have of the 
tornado's path. 

Thank you for your assistance . 

Yours sincerely 

(A SCO'Pl') 
for Regional Direc tor 

23 January 1978 



A JOINT VENTURE OF CLIFFS WESTERN AUSTRALIAN MINING CO PTY L TO MITSUI IRON ORE DEVELOPMENT PTY L TO 
MT ENID IRON CO PTY L TO AND ROBE RIVER LIMITED. RESPONSIBLE ONLY SEVERALLY IN THE PROPORTIONS 

OF 30" 30 . 5'!1. AND 35 RESPECTIVELY 

T ELEPHONE 8 7 1001 
CA BLES. CLIFFS LAMBERT 
T ELE X : AA99058 

P.o . sox 21 . 16th January, 1978 
WICKHAM, W .A . 6720 

CAPE LAMBERT OPERATIONS 
LAMBERT, W .A . 6719 

~D. 

SUP M .... ....... . 

P .T.O. ----

REG . 
---·- - -

The Regional Director, 
Bureau of Meteorology, 
231 Ade l aide Terrace , 
PERTH . 

Dear Sir, 

The town of Wickham has been developed over the last 
six years or so and regrettably, no thought has been 
given to taking accurate weather recordings. 

I should be obliged if you could advise the manner in 
which we should go about setting up an official - or 
an unofficial - weather station. 

Yours faithfu ll y, 
CLIFFS ROBE RIVER IRON ASSOCIATES 
Ma per 

Personnel & Town 

ARC/PAB 
POL 1184 

'}'i lo ·a 

~L' ,, r 6: 
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NORTHAM: A tor
nado caused a pollee 
alert at ~ortham be
fore it skirted the lowh 
and dissipated lnte yes. 
terday, 

The spiralling pillar 
or red dust and debris 
was seen by hundreds 
ot people as it ap
Pl'Oached the town. 
It was first reported 

to the 1'\ortham police 
by a traffic patrolman, 
Paul ~gar, ot Bever
ley, who was travelling 
towards Northam on 
the York road. 
The Northam police 

set out in the direction 
ot the storm but the 
tornado crossed the 
road about 30km from 
the l0\\41 and blew out 
as it headed towards 
Goomalling. It was not 
seen in that town. 
The t'Omado was deep 

red agaln$t thick, black 
th undercJoud.s. 

LI1"'J"LJ1; ILUN 
One ot the policemen 

who le!t Nortllam for 
the storm area sald 
that the swirling fun
nel ol wind cut through 
bush and paddocks. It 
brought little rain. 
Power lines along the 

York road were s trev.-n 
wlth debris In the \\ake 
«>f the tornado. 

Xo reports of drunage 
were .recejved last 
night. 
A spokesman !or the 

weather bureau In 
Perth said that there 
were more tornadoes 
In W A than most 
people realised. 
The red colour of the 

' tall pillar could have 
been due to refle<'tlon 
or retraction of light 
!rom the setting sun. 
It was probably a 

tomadlc squall associ
ated \Htb thunder. 
s torm <:~ctivity. 

TRUDY..:~O~, If~~ <tWAY 
People living b;;tween Cape Leveque ond Port 

Hedland were warned today to listen to radJo 
repo1ts on the progress ot Cyclone Trudy. 

At 10.30a mthe cyclone was 950km nortJ1 o f 
Port Hedland and mo\fblg wt-st at 22kmh, 

A Weather Bureau spokesman sald no gales 
were ext>e<'ted to attect coastal areae In the 
next 24 hours but it was hard to predict Where 
the cyclone would Jnove to ln that tf.rne. 

Cyclonet~~ 
Cyclone Trudy was sun 
hoverln~ off the Nor~h
West coast, but has mov. 
ed farther out to sea. At 
llpm it was l200km 
north-north-west of 
North West Cape and 
moving west at 30km/h. 

_.. 
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MT. NEWMAN MINING CO. PTY. LIMITED 

ACTIN G & S MANAO I:flt O N e r. HAL,. 0 1' MlMel:" a 0 ,. THC MT, H C'WMAH JOIH'T V EHTU "I: 
& lilt A " ttiiiOH ORE COft .. O .. ATION, ~IL8AIItA l lltO H LTD, D AM .. IC.IIt M I N I N G CO, LTD, .ll'LTIUJST I .. O N 0 .. 1: L T D aut 5UI .. C . t1' 0 H I .. O H ~T 'f , LTO, 

TEL EPHONE: NEWMAN (0 91) 75 1511 
TELEX: 99554 POSTAL A DDRESS: 
CABLES: 'NEWMINING' NEWMAN POST OFFI CE 

NEWMAN, 67 53 
YOUR REF: 

OUR R~F : GDC:vds. 

Regional Director, 
Bureau of Meteorology , 
P. 0 . Box 6070, 
Hay Street East, 
PERTH 6000 

Dear Sir, 

December 6, 1977. 

With our increasing requirement to monitor the climatic and 
environmental conditions of our Newman Mining Lease, we would 
like to standardise our recordings in line with the Australian 
Standards. 

Could you advise whether there is an Australian Standard Booklet 
on climatic and environmental instruments and recordings, 
or suggest a text which your Department uses? Could you also 
advise where. , .-· this booklet can be obtained from. 

Yours faithfully, 
MT . NEWMAN MINING CO. PTY . LTD . 

G. B. CLARK. 
GEOLOGIST . 

R£CEJVE.D 
-7 DEC \977 

.· 



... 
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45/38 

Mr G 13 Clark 
Geologist 
Mt Newman Mining Co Pty Ltd 
Post Office 
NEWMAN WA 6753 

Dear Sir 

GAS : KG 

'With regard to your recent correspondence (your ref. G~svds), I have 
enclosed copies of specifications used by our Department for the siting, 
building and layout of dUr installations . 

Further information regarding the types of inStruments used, operation 
and maintenance are generally best covered in the Australian Co-Operative 
Observers Guide which I have taken the liberty of enclosing at the cost 
of 80c for which an account will be forwarded to you at a later date . 
'We also have a number of other publica tiona tba t might be of value to you 
but I would require more details as to the exact nature of the information 
you require . If the enclosed information does not fully cover your request 
please feel free to contact our Department for further information. 

Yours faithfully 

(G A SHERRIFF'l 
for Regional Director 

15 December 1977 



45/38 

Mr X I Millsteed 
Senior llousemaster 
Swanleigh 
MIDLAND WA 6056 

DRW:KG 

T~e ~ureau has ~intained a close interest in weather studies in schools, 
particularly those catering for the higher s condary years. Within the 
limits of the material at our disposal and the expertise available from 
the otaff, every assistance will be given to you for your scheme. 

Regrettably, due to the restrictions within w1 ~h the ~ureau must work, 
it is not possible to establish a climate station at Swanleigh due to the 
proximity of both the Perth Airport and the Swan Research weather stations. 

This situation naturally debars the provisions of equipment, however if the 
decision is taken to proceed with your plan please do not hesitate to 
seek the advice of the officers of the ~ureau and as previously mentioned 
every possible assistance will be given. 

Yours faithfully 

(D P WALKER) 
for Regional Director 

29 December 1977 



~tf-f. " 

~ruanlrigh 
l< LLPHO N[S: 74 14 94 

74 1635 

KIM/HF 

Attention of Mr . Southern , 

The Regional Director , 
Bureau of Meteralagy, 
127 Wellington Street , 
PERTH, W.A. 6000 

Dear Sir, 

RECEIVED 
12 DEC 1977 

B. of M.. 
PERTH. 

I am writing to enquire if you 
weather station at Swanleigh, Middle Swan . 

MIDLAND. W.A. 6056 

9th December, 1977. 

us to establish a 

Swanleigh is a co-educational boarding establishment, with 350 
secondary school students. The advantages we think such a station would 
provide are:-

1) Educating students in such areas as geography, environmental 
awareness, seasonal effects , and the inter- relationship between 
physiographic, botanic and zoological environments . 

2) Training in recording techniques , and maintenance of records 
and statistics. 

3) Education towards appreciation of synaptic conditions . 

Factors which we feel would justify the establishment of a weather 
station at Swanleigh are :-

1) Location (approximately half-way between your stations at the 
Airport, and Swan Research Station). 

2) The station would be permanently manned , under the direct 
supervis ion of full-time, res ident staff. 

I hope your Bureau can be of assistance .in the establishment of this 
permanent facility. 

Yours sincerely, 



45/38 (1 41) 

Miss Martina Meinen 
23 Tonbridge Way 
THORNIIE WA 6108 

Dear Martina 

The Bureau does not possess any information on the subject 
of U.F. o.• s . 

On occassi ons the large Meteorological Balloons have been 
identified as t he source of U. F. O. reports •• Al s o f r om time 
to time the occurrence of rare or unusual optical events , 
such as mirages for exampl e , have a l so given r i se to such 
events . 

In the press people who belong to associat i ons interested in 
U. F. o.• s are quoted, and I would suggest you direct your 
enquiries to one of them. 

Yours faithfull y 

( D R WALKER ) 
f or Regional Director 

17 November 1977 
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AS :LP 

.. 45/38 (138) 

Mr D Ferf!>uson 
Unexplained Phenomena Investigation 

Bureau 
PO Box 261 
BONBURY WA 

De~r rx }'erguson 

62)0 

On the mornings of 19 and 20 May inversions were probably present at about 
5000 - 1000 feet in the Bunbury rea. This is fairly normal durin& light 
wind conditions on winter mornings . I do not know what effects , if any, an 
inversion at this height would have on the appearance of extraterrestrial 
bodies . It is doubtful th1t any effect would occur at large elevations to 

I~{) 

the horizon but some distortion might occur when viewing close to the horizon. 
tVo ~ abnormal meteorological condition~ ~e·e noted. The Ohservatory could 

advise you regarding the position of Venus . 

B lloone carrfing rectaDb~l r shaped aluminium foil t rgets re released from 
Perth and Albany ~irports at 1. 00 a .m., 1 . 00 a . m., 1. 00 p . m., and 1 .00 p. m. 
These carry small torch lights when released in darkness so tha t they can be 
seen and aligned with tl ~ tr~cking radar durin the first few hundred feet. 
The balloons usually buret at altitudes of 50 , 000 - dO , OOO feet depending on 
the type of balloon and nature of flight , that is whether r dio sonde or 
wind-finding flight . It would be ri ther rare for balloons from these et~tions 
to pass near Bunbury a t any altitude . 

I hope this answers the questions you have r a ised . 

Yours faithfully 

( A SCOTT ) 
for .. e0 lonal Director 

31 M~ 1977 
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The Bureau of Meteorology 

Perth. ,/A 

Dear Sirs , 

P .0 . Box 261 , 

Sunbury, 

Western Australia, 6230 

25 . 5 . 77 

Thank you for the r ecent reply to our last l etter it was 

most informative and 
puzzlinb report. I 

we feel sure will h elp find the answer to our 
now wi sh to ask some more details of the same type 

from you and also 6eneral information . 

Could you provide as much data as posaible for Thurscay 1 ~ . 5 

and Friday 2e.5 77 at Eaton VI A or Bunbury if that is your closest 

office • We are most interested in any pos~ible air disturbances 

on those mornings that would lead to a di torted image of 11 Venus" . 

The sighting was made both days between 9 . 30a and 12n • The Observatory 
has L .. belle' it Venus • Witnesses state that v!hen viev.red through Binocular 
- s it se med to be spinning on an axis and t wo d isc like shapes which 
se~med to be joined , merged into a ball at intervals~ .ould Venus be 
in east or west sky ? 

The genral information we seek concerns weather b alloons 

1 . \fuich offices release them ,how many times daily , to what average 

a l titude do they ascend? . Do , ny of them ever car ry lights or 
other tracking aids ~g s trip of foil? 

I hope that the above does not t oouble you and that we can 

contact you i n future \'lith any similar queiries , ~~ ] 

f ~ / ;/~e-vV . 



RECEiVED 
27 MAY1977 
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I M Stewart 
P 0 .Box 1 
PINGARING W A 6357 

Dear Sir or 11n.d.am 

AS :HB 

I acknowledge receipt of your letter of 1 May 1977, in which you 
report spasmodic observati~ne of an object NE of your location. 

My enquiries have not established the identifY of the object you 
viewed. I will pass a copy of your le tter to the R.A. A. F. t 
Pearce who record reports of this type. 

Yours faithfully 

tJ· 
(A 1. SCOTT) 
for RIDIONAL DI ~TOR 

17 ay 1977 



45/38 

Mrs M Redhead 
3 Celestine Street 
WANNEROO WA 6065 

Dear l:re Redhead 

UiO ..:iiGHTING 

KJS :KG 

Herewith is the report from I M Stewart, Pingaring, 
on the 1st of l~y sighting. 

Yours sincerely 

(. J STE.ARl'E) 
for Regional Director 

17 Hay 1977 



~ )."y ·' 

DEPARTMENT OF SCIENCE 
Bureau of Meteorology 

Regional Director 

w. ~ -- - - - - - - - - -

LETTER FROM OB3ERVER AT ~~K - - - - - - - - - -

The attached l etter concerns 

- -~-~- - - - - - - - - - - - - - - - - - - - -

It is be i ng forwarded to you for i n formation and for 

any action that you may see fit to take. 

___ r&J~ _ 
for Director of ,t.leteorology 



.. .. 
.. 

u ;:-· 

·rhe Di rec t'J r of' I .e teorology 
J .. e l bou r r. e • 
..Jear Sir ~ 

; 

J ox 1 P . o . 
Pingaring .1. A. 6357 
1st I ay 1977 

~ 

I •;,• ish to report spasmodic o bscrv at ions of 
an o bjec t due HE o.f our Location. 
Betwe en the ho t1 r s of' 7. 3" :.,nd 8. 30 P. M. \1. S. T. 
fo r approx . the last 6 weeks. 

Thi s ob j e ct , \ hich cou l ...l be a \',eather satellite , 
h ·1s r ed ar. d. r een lic;hts. 

·rhe r.!sl es I) buerve:d t~·.::.. c t.hrou.rrh 12x 5n ..:>ino cul ars 
and i t \"i as quite p l ainly vi sibl e to them; \ e 
c 'Julu. s e e it \ .:.tl..t t!:(! r1al:ed eye , but not in so r.'llich 
detail. 

Juring the: last fe~ days , due no doubt to the 
e:.1rths r.:o v erne:n t on it's a..'::is , t h e object is nm'7 
sone de~rees ~ or N. B. 

This might be of no i!r .. 'o r t ance to the Bureau, 
but t h ousht I ' d ju.ct advi ve t hat tlLis object hud 
been noted. 

Resnec tfully 

I. l.! . Ste•V£.1rt 

i' IJ?. -Jkt~.-' q ~ J-



ALL CORRESPONDENCE TO BE ADDRESSED TO: 

T HE SECRETARY 

TELEGRAMS.EMPORT " FREMANTLE W.A. 

TELEX: " FREP A • PERTH. AA 92951 

PLW/SMW 

FREMANTLE PORT AUTHORITY 
IN RE PLY PLEASE QUOTE: 10/14/11 

The Regional Director, 
Bureau of Meteorology, 
Regional Office W.A., 
127 Wellington Street , 
PERTH W A 6000 

Dear Sir, 

22nd April, 1977. 

1 CLIFF STREET, 

FREMANTLE. 

WESTERN AUSTRALIA . 

P.O . Box 95. Fremantle. 6160 

TELEPHONE: 35 3981 35 3801 

In reply to your letter under reference 45/38 concerning 
two special wind studies contemplated by your Department we 
would be pleased to co-operate by making available wind traces 
for the period 1971-76u as recorded by the Signal Station. 

We would suggest you borrow one years records at a time 
and would be grateful to receive a copy of the results of the 
research work. 

Please contact the Civil Engineer, Mr A. Urquhart, Ext. 
232 when you decide to commence the project. 

~«irs faa th Junll Y, 

\. / 1-J ·~lJ' 
(P.L. Wright) 
PORT ENGINEER 





ANS : KG 

45/38 

The Secretary 
Fremantle Port Authority 
1 Cliff Street 
FRE1WrPLE WA 6160 

Attention Capt Coleman 

Dear Sir 

This Department is considering undertaking two minor studies both of which 
are dependent on an input of wind data from a coastal location. The first 
otudy requires an assessnent of the reduction in wind speed which occurs 
between coastal and inland locntions on the coastal plain and the second 
involves an examination of the times taken for the sea braoze to penetrate 
to various inland pointe on tho coastal plain. 

We woul d be grateful if f or ttia ~ur~ooo e coulJ borrow from your office 
th9 Dines Aneoograph traces re~orded in the ~art Authority Control Tower. 
The total period required voull ~e 1971-76 inclusive but thia could be 
broken into smaller periods to avoid h~ving a l arge quantity of data out 
of your office at one t~. 

Jfatur.r:lly we would arrange to pick up this data and provide safe keeping 
within this office . 

Thanking you for your consideration. 

Yours faithful~ 

tu! 
(J SCOTT) 
for R~gional Director 

18 April 1977 



45/38 (129) 

Mrs J L Ferguson 
Secretary 

.AS :KG 

Unexplained Phenomena Investigation 
Bureau 

PO Box 261 
BUlffiURY WA 6230 

Dear F~s Ferguson 

This Bureau does not have any interest in phenomena such 
as you have described except where they might be explained 
in terms ,r meteorol ogical processes. None of your 
reports would seem to be related to such proceasea . 

I will forward a copy of your letter to the RAA'i.l' Pearce 
who record this type of information . 

Yours faithfully 

(A i:)COTT) 
for Regional Director 

5 April 1977 



·eather Bureau 
box 6070 
Hays St., 
East :Perth 

) 

P.O. Box 261, 

Bunbury, 

Western Australia, 6230 

29 . 3-77 

Dear ...>ir , 
\Je enclose copie of three r ecent U. F . O. reports, f6r your 
information. Any help you may give us would be welcome . 

Our ~ile(Wb 77002) 

Dat,; 26/ 2/77 
Time: 10 . 1~ P . M. 
Vei v1ed for 5 minutes from a house in 'tli0hers. 
Distance approx 2 or 3 kilometres at 15 1 elevation . Observer 
attract ed to light as :bhe portion of s.~y was deviod stars etc . 
Ivwon \·J.. ... s low toHard t he west in a crescent shape . Li gh t cloud 
was scat Lered acress s ky . Object was stationary 15/~0 seconds 
then moved across to .ards to~m, where we lost it in a haze of 
lit;hts. 
Appeared only as a light source size of a pea at arms length 
and v1as blurred . Ho sound , vapour a r other traces were obser
ved . It wa.s orange v1hi te and plused occasionally as it moved 
away. ,je \-Ja ited in case it was a plane ane it flew back but 
didn't reappear . ;;e contacted t he l ocal aero club but with no 
r esponse . Fle\ a level course till sight was lost. 
Our Iile( .. B 77006) 
Date : 2. c.. .77 at .Dunb ury, Back Beach . 
Ti me : 9 l . M.-9. 36 Duration 1 ~ Minutes approx • 
•• i tness we s attracted by a brightnes .3 of light, then it mmved . 
bOved s i de t o sia e, up and dovrn , appeared to move then c ame 
back towards observer and almost f ad d out . No cl uds a t he 
time • .n.ppeart.d closer t han a s tar etc . \Jas bigger than star 
had fuzzy ed.bes . 
Got smal ..... er Dmsappeared at fast spe ~;:;d . Colour: .;hite t o white 
yellO\·.J then yellow orange . 

0 



• 

Our File(WB 77Q07) 
U. F . O. Data and Description 
Dates: 15 , 16 , 17 , 18, 2 . 77 
Perth-Necr Airport : 
Sketch • • 

,.....- - " 
\ 

\ 

I 

P.O. Box 261, 

Bunbury, 

Western Australia, 6230 

Time:8 . 00 P . M. each night 

• 
Hibiscus Drive \Joodopine . I1oved East to .lest . About height of 
Jumbo Jet . Regular first Drew Attehtion as it moved steadily 
across sky . The lights seemed to be on bottom constantly 
rotaaing. Had nothing on r cd[ r , visible ~ hour each night . it 
produce no sound, vapour ,odour. 
Have you ans in~ormation on the other forms t hat we sent to 
you a while a 0 o? 
All these cases hav e been reported on our official report rep& 
rt form. hames of witnessess are avail able if ne ~ded . Any help 
you can giv e us will be greatly received . 

Yours sincerely 

~fo-~~ 
Mrs J . L. Ferguson ' 
Secretary 



45/38 

z.u- J Burt 
Texasgulf Auat . Ltd. 
Lombard House 
251 Adelaide Terrace 
PERTH WA 6000 

Dear John 

AS :KG 

The correct reference for Hounam' s paper is as follows: 

Hounam C E Cl~te and Air Conditioninp ~equirements in Sparsely 
Occupied Areas of Australia. iorld Meteorological 
Organization Tech. Note No . 109, Building Climatology, 
pp 175-183 1970. 

May I once again thank you and your company for the hospitality extended 
to me during my recent visit . I now have a real picture of the area, 
something which cannot be dedu~ed f r om the available maps . 

Many thanks for the eyaporation data which correlates well with that 
from Wittenoom over the same period even though the uncorrected 
monthly totals tend to be fractionally l ower . 

Yours sincerely 

(A SCOTT) 

25 March 1977 
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AS :KG 

45/38 (118) 

Mrs J 1 Ferguson 
Unexplained Phenomena Investigation 

Bureau 
PO Box 261 
BUlr.BURY \!A 6230 

Dear lira Ferguson 

I have for~arded copies of your letter to the State Government Astronomer 
at Bickley for cocment. He ahould alao be able •o provide data about 
which planets are visible in d ylight hours. A copy has ulso been 
forwarded to RAAF Base, Pearce, who record such phenomena. 

Plenae find enclosed a photocopy of an explanation of parhelion (or 
sundogo) . 

Temperatura inversions occur frequently in the atmosphere usually in the 
layers within a few hundred metres of the ground and in the layer between 
about 1000- 2000 metres above the ground. They occur when the temperature 
incren~es with height in th~ layer. The different tyPes of mirage are 
formed when light travelling at low angles to the horizontal is 
refr~cted in layers containine etron~ temperature gradients (see enclosed 
photocopies) . Little or no effect is produced on light beams passing 
through inversions at angles away from the horizontal . 

Yours faithfully 

(A SC.Ol'T) 
for ~e~ionsl Director 

1 5 lmch 1 977 



AS :KG 

45/38 (117) 

Government Astronomer 
Observatory 
1alnut Rond 
BICKLEY lfA 6076 

De Sir 

Please find enclosed a copy of a letter received in this office. 

I would be grateful if you fould communicate directly to the author 
any information relevant to the second last pdra~aph in addition to 
any other coc:nents you x:w.y wish to make . In ey .·eply I will enclose 
a definition of parhelion. 

1-iany thanks. 

Yours faithfully 

;VI 
(A SCOTT) 
for Regional Director 

1 5 I1arch 1 977 



... 

Officer in Charge 
P-RCE WA 

Dear John 

.AS : KG 

45/38 (116) 

Please find enclosed a copy of a letter dealing with U. F. O. 's. I under
stand you forward such letters to an officer on the Baw • 

I have forwarded a copy to the Government Astronomer and asked him to 
provide data rele1ant to the aecond last paragraph. I will answer 
the questions posed in the l.~st paragraph. 

Yours sincerely 

(A .:~COTT) 
for Regional Director WA 

15 harch 1977 



Perth \leather 
Bureau 

Dear Jo.)ir , 

P.O. Box 261 , 

Sunbury, 

Western Australia, 6230 

The U. P . I .B. researches among other things U. FO . reports . 
\/e h ve had two recent sichtings reported , we pass them on to 
you for any help you m y be ab le to ive us . 
1 o 4 0/ c:../77 \/ellinGton Dam l11ear Coll ie . Seen from 

1
1) Dam , By t\lo school boys a t one s i ght . 
2) In the area of the dam , by a l a vryer 
3) A boat of beach south of Bubury , by tvro people . 

Tim~ ~ . p . m. visible for a fe~ seconds . 
Descripition 
As a distinct white ball, vri th a bri ght tail , burst through 
the heavy cloud , sped down and appeared to 1 nd in t he so ~t~. 
WHen l ast seen disappear ed behind a l arge hill . 
It has been sugGested that it could have been a meteorite . 

Ho 2 Brunswick Jctn . 4/3/77 11 p . m. 
Two boys v i ewed the object for 10 mi nutes . It appear ed in the 
north- west s ky. A bright bal l wi th a blazing t ail , it had a 
bluish light to the f ront and was bright than th moon . It 
appeared to speed up slow down hover and a t one stage almost 
f ade away . 
Eventually it disappeared tail first leavmng an orange glow. 
They s a id it was u long way away . 
To assist us in future v1ork , could you p l e'1se advice us which 
planet s are visible during dayli ght hours~~lso they positions 
in the sky. 
Have you any inf romantion on ~Sundogs", t empature in versions 
and the effects on light . Thank- you very much . Hoped to hear 
from you 

Yours sincerely 

Mrs J . L . Ferguson 



DEPARTMENT OF SCIENCE 

Regional Director, 
WESTERN AUSTRALIA 

Bureau of Meteorology 

Attention Mr A. Scott. 

SUPPLY OF VENTIMETERS 

25/912 

I refer to your memorandum 45/38 dated 11 February, 1977 concerning 
the reques t for information from the Bush Fires Board. 

Dobbie Instruments, 18 George Street , Sandringham, Vic. , 3191 ('phone 
No. (03) 5988244) have advised me that they are the Australian agents 
for the instruments in question and suggest that the Bush Fires Board 
contact them direct. 

;· 
14 February, 1977 
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45/38 (109) 

l1rs E Buchan-Midgley 
P 0 Box 31 
DOODLAKINE W A 6411 

Dear Mrs Buchan-Midgley 

DRW:HB 

I have referred your accoU.nt of the meteor! te sighting to the Government 
Astronomer, Walnut Road, Bickley, W . A. 6076, for his information. 

Yours f ai thf'u.l.ly 

(D R WALKER) 
for RIDIONAL DIRIDTOR 

5 January 1977 



45/38 (108) 

The Government Astronomer 
The Obaerva tory 
Walnut Road 
BICKLEY ~ A 6076 

Dear Sir 

DRW:HB 

••• I am referring the attached letter for your information, and have advised 
Mrs Buchan-Midgley. 

Yours fai thf'u.lly 

(D R WALKER) 
for RIDIONAL DIRIOCTOR 

5 January 1977 
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Of'f'ioar Commanding 
RAAF Base 
PEARCE 6o85 

UFO SIG11'l'ING 

RLS:KG 

tteohed is a copy ot a report by on of 11\Y meteor

ological obaervine staff located at Xalgoorlio in 

r speot to hie sighting of an unid ntified objeot, 

and related telephone reports. 

(R L SOUTHERN) 
REGIONAL DIRECTOR 

23 December 1976 



BUREAU OF METEOROLOGY 
{0~ 

F 345/ 

MEMORANDUM DATE 17 I 1?" 76 

• TO YOUR REF: 
REGIONAL DIRECTOR 

OUR REF: 

SUBJECT 
lf0/2. 

U.F.O. SIGHTINGS 

The object pas~from the N.E. to the S.W. passing just south 
of the overhead possition. It was white in color , glowing 

held at arms lenghh • The object took 10 to 12 seconds in 
its full trajectory. When it was about 50 deg elevation 

strange object in the sky which was hardly moving. He 
gave me the bearings but I failed to locate it at that 

l 

• 

At 2.45 WS~ ~~en goig outside to do the~i obs one of 

across the sky from east to west • I lost sight of it 

, 

before it reached the western horizon due to its diminishing 
sise.~ime of transit agaift about only 12 secoftds . 

After another call from Scotia, I made another attempt to 

r-----~r&~&-+&~~~~~~~~~~~~~~e-~me~trne-64£e that 

a 350 ballon lookes like at 100 mb. It was driftin 
SIGNATURE PRINTED NAME APPOINTMENT 

October 1974 



BUREAU OF METEOROLOGY F345 , 

F or use between Head, R epional 
and. Fie ld Offices ONLY. DATE 

IVrlt e or print clearly . 
MEMORANDUM I I 

TO ATTENTION YOUR REF: 

FROM OUR REF: 

SUBJECT 

westwards . I n my opinion this could have been one of 

those American research balloaas that circle the earth 

many t imea c 

Thi s was di 

hi gh speed s i ghtings unc~irmed by another w~ess o While 
the slow moving object could probably be confirmed to be 

huge speed involvedo i . e. Horizon to horizon is about 80km 
~e taken sees= 24000 km hr 

PRINTED NAME APPOINTMENT 

VJ IN f£ft (3c.luRIV i o 8s G-a. :;t 

October 1974 



45/38 

Mr R E Bl ck 
Depa.rtn: nt of Physics 

Inati tute of Tech! oloey 
Haym:m Roo.d 
SOUTH BENTLEY W. 6102 

De r Ron 

ANS :PAH 
X) • xxxxxxxxxxxxxxxxxxxxxxxxxxx 

Thank you for your lett r info:rmi us of your involve ent in the study 
of the Peel Inlet/H rvey Estuary System. 

Our current commitments d budgeting nd at ff reatr ints preclude our 
becomi involved however we re ttemptin wherever pos ible to obt in 
a much reli ble wind d t s becomes v il ble. Conse~uently I h ve 

asked Mr Al Scott of our Spec! 1 Services Section to oont ot you to 
discuss the form t etc of your wind d t and whether we y later obt in 
copies of it. 

We would of course be interested in any re rts on the hydrometeorology 
of the re whlch follow from the study. 

Yours sincerely 

(R L SOUTHERN) 
REGION L DIRECIDOR. 

4 Au t 1976 



Hayman Road 
South Bentley 6102 
Telephone 68 5511 

.iX AA 92983 Department of Physics 

Western Australian Institute of Technology 

26th July, 1976. 

Mr . R. Southern, 
Director, 
W.A . Regional Offi ce, 
Bureau of Meteorology, 
127 Wellington St reet, 
PERTH, 6000. Western 

Dea r Bob, 

Aust ra 1 i a. 

File No.: REB: DH 
Replyto: Mr. R.E . Black. 
Your Ref.: 

Warren Walker and I have recent l y r ece ived a grant from the Department 
of Conservation and the Environment for year 1 of a three year study 
of the hydrological and hydrometeorological inputs to the Peel Inlet/ 
Harvey Estuary system. 

Th is will invo lve regular mon i to ring of a numbe r of meteo rolog ical 
variables and we propose to estab lish a climato logica l sta ti on on 
private property at Point Grey. Thi s will consist of (at least) a 
p l uv iometer, pan evapor imeter, Woeffl e anemometer , the rmograph, 
hyg rogra ph, barograph, and ot he r minor i nst rumen t s. The station 
will be v i s ited weekly (on Fridays) and both hourl y a nd da il y data 
wil l be ext racted from the in s truments. 

The s ite and inst rumentat ion wil l be mad e to conform in a ll respects 
to Bureau standards. Therefore, if you are able to make use of 
any of thi s data, or wou ld 1 ike to be involved in the programme in 
any way, please do not hesitate to l e t me know. 

Yours s incere ly, 

R. E. Black , 
Senior Lecturer in Hydrology, 
DEPARTMENT OF PHYSICS. 



45/ 38(101) 

Mr P Flanigan 
22 Ranton Crescent 
RAlmRSLEY WA 6022 

Dear tho Flanigan 

ANS :PAH 

xrmxxxx 111 x 1 xxxxxmxxrmr.ax 

A similar r eport of t his phenomenon has be ·n brou ht to my attention. 
My brief attacpt to f ind an explanation was not completely satisfying but 
did nevertheless offer a pla ible s olution . 

On the weekend of 12-1 3 June 1976 two acrobat ic aircraft were opnr ing !rom 
J~akot and I believe th t at lecst one operated from Perth Airport on the 
Sunday. This type or aircraft uould seem to have the ability to 1 y a 
circular smoke trail of relatively s 11 di aceter. The subsequent move~ent 
and gradual diasip tion of this smoke ring was consistent with tho winds and 
stability of the l ower atmosphere . 

I cannot confirm th t one of these aircraft did in f act lay a smoke trail 
but it is difficult to conveive of any naturall y occurring phenomena which 
could produce such a ring. 

Hoping t his may be of some help. 

Yours f 1 thfully 

cvl 
(A N SCO.'T) 
f or Regio~l Director 

21 June 1976 

(8( 
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WBL : PAH 

45/38 

?U" ~ Slee 
P 0 Box 177 
BUJSELTOU viA 6280 

Dear o'jir 

Your letter of 3ri June 1967 has been foniarded to the 
St~te Government Jatronomer Bickley for information . 

You~~ly 

(~~ B LIUTHOR • .!!I) 
f or Regional Director 

18 June 1976 



WBL :PAR 

45/38 

The Gorernment Astronocer 
The Observatory 
Walnut Ro d 
BICKLEY W 6076 

Deer Sir 

The photocopy f a letter received by this office is 
forwarded for your infor tion . 

Your~ f ithfully 

{£__ 
(ti h LIUTtiOttNE ) 
for Regional Director 

18 June 1976 
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Attenti on Mr . T. Tate . 

Bureau of Meteorology , 

231 Adelaide Terrace, 

PERTH . W. A. 6000. 

Dear Mr . Tate , 

5 Barndie Way 

UANNEROO . 6065. 

4th May 1976. 

May I take thi s opportunity to thank you for offering to come and speak 

to the U. F. O. Group . 

This letter is mainly to confirm all the details for the Meeting . The 

date will be 10th June 1976, at 14 Aberdeen Street , Perth . The hall that 

we use is that of the Temperance Society . The Meeting usually starts 

at 8 o ' clock but if you could arrive a little earlier it would give us 

time to finalize any last minute details. 

I would appreciate it very much if you would give me a ring on Tuesday , 

just to confirm that you will be able to attend . My phone number at 

work is 468061 (9-5) and my home number is 912799 (after 5.30) 

Looking forward to hearing frcm you on Tuesday . 

Yours faithfully , 

.. ~.H .. ~. 
Eileen Audsley (Mrs . ) 
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ISSUE NOTE 27158 

Requisition No 

Description 

Insert address of Issuing Store/ Office 

• 

' 
STORES CERTIFICATE 

" I certify that above Items have been entered In, 

t { " Items issued for repairs" registe Folio No.. . ........... . 
"Items Issued on loan" register , olio N~·~·-~ ·· 

• . - -• 
.. .. ./ .... /19 ····· 
t Delete whichever Inapplicable STORES LEDGER KEEPER 

• DUPLICATE:- To Stores Ledger Clerk. • 
RM72/ 20<148 • May 1972 

_.. . 
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Leederville Technical College 
Richmond Street Leederville Western Australia 6007 

" - .... 
Telephone 24 5433 In replying please quote 

EE/VT E2/76 

Regional Director, 
Bureau of Meteorology, 
126 Wellington Street, 
PERTH. W.A. 6000. 

(Through Principal) 

Dear Sir, 

12th March, 

_j 

Many thanks for your letter of the 17th February, 
1976, the information enclosed in that letter was most 
useful. 

I noted your reference to the unserviceable 
Stevenson Screens in store and on behalf of this College 
request that one be .donated to us. Our Carpentry and 
Joinery Department could carry out any repairs to put 
it in working order. 

If this request is granted perhaps you could let 
us know what transport arrangements will be necessary 
for us to collect the screen. 

Thanking you in anticipation. 

R.A. Cotton, 
Principal. 

Yours faithfully, 

E .Evans, 
Senior Lecturer, 
Social Studies. 
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Job Request File No . 

Client Name 

Addr ess 

COSTING SCHEDULE 

(Administrative Handbook , Chapt er 78) 

---~73~ 
. .P'.4c rn, Al £X 

/,!~~'?e-o .,.v5 r~"CL ~ 

pl._cl..-v ~<....- W. A · 

Details of Request 

/27~ C-~/~ 9 
~- /~~~ 

Charging Principle Appli cable (see Chapter 78) 
~Ecr t:<..>S'r.S + ovEI'Z#CAVS + ~ArcA!:-/4-"L. .f' 

Estimates of Cost 

Grade of Officer $ c 

Di rect Costs C 4 3 
0 ~ ."l' ~ ::-0 • • • • • • • • • • hours @ f.. . . . . . . per hour = ~ 7~ 

• • • • • • • • • • hours @ • • • • • • • • per hour 
Mater ials :>"'/~~«-c;/'.....4 C ~ /o f'o 

........... 
= 

Overhead Costs I . ¥.:> 

TOTAL CHARGE 

Costs computed by ....... ..... .... ...... ..... .. 
. ................. ... . 

(Section Leader) 

Recommendation (if any) 

Confirmed 

.. ............. ................. 
(Supervising Meteorologist) 

..... / ..... / .... 
(Waiver action , if applicable) 

... .... ...... ............ 
(Regional Director) 

..... / ..... / .... 
Client advised f ; . r.t ..... / .. . .( .. . 



HJL:PAH 

Mr C Thonnan 
Dep rtmcnt of ~ngl1sh & ~ociol 3tudles 
Leederville Technical Collego 
Richmond -Jtreet 
Loede ville A 6~7 

Att ention V.r R .illi~ 

Deo.:r Sir 

Referring to your correspondence E2, of ?. February 1976, I ar.1 onclo ing 
••• attached, photocopies of tle layout of a etandnrd inotrumant onclocure 

as uood by the Duroau of l etcor olo(t'l, nm! loo the pl co•nont of t ho 
theroo~etera in the Stevenson ~creon . 

••• I am alno enoloning free of charge one 
Guide wnich I am sure containo 11 th 
require. 

uatralian Co-operative Obocrvers 
rclo.ti ve information thn.t you ol ould 

Alr:lost 11 of the in!ltrumcnto neoesan y can be purchased from the Henderson 
Instrument Compaey , Hay Jtreet .>ubinco. The coutlieot i tet1 iB probably the 
Stev noon Screen (Approx 5~~ . 0) . Thic bureau hae oever.l unoorvio able 
scr eens in otore wluoh could poss1.hly be put into uorkir.(j order by your 
carpentry school. One of these units could posoibly be don t d to the 
college on request . 

Hopin this satiofi'3s oornc of your 1 eri G, 

or phone 'it turthe1· information is required. 

12 February 1976 

lc~~e do not hoo1tate to write 

} 
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(2) The thermometers should be so arranged that all parts of 
their scales can be read without the necessity of moving 
any one of them or of viewing them from an angle. 

(3) The maximum and minimum thermometers should be 
arranged so that strong winds cannot shake them. 
J olting will lead to a displacement of the mercury column 
or index. 

THERMO~IETERS IN SCREEN. 

Flo. 3. 

At some stations, such as lighthouses, which are subject to very 
high winds, vibration has been reduced by attaching rubber buffers to 
the mountings. 

The thermograph and hygrograph should be suspended from the 
roof or otherwise placed so as to allow ready access to the ther
mometers. 

Terrestrial Minimum Thermomett.r. 

The reading of this thermometer indicates the mtmmum tempera-
1 ure of the air at the surface of the ground and it serves to denote the 
occurrence of frost. Injury to thE' tissues of growing plants is not 
caU!-.ed until the temperature has fallen considerably below the 
freezing point of water (32°F.). A "ground" fro~ 1 is regarded as 
having occurred when the thermometer on the grass has fallen to 
.;f)oF. or below. If thf' instrument is read to tenths of a degree thP. 
limit ;s 30.4 °F. 

·I 

The plot on which 
with short grass 1 inch 
be supported on two V· 
Jng the tips of the blad 

The proximity of "' 
It should be noted t 

of protecting cage is u 
underneath or on top o 

Earth Thermometers. 
The temperature of 

means of thermometen 

.. 

.. 

't .. 
u 
.. 0 

A 
.., 
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Leederville Technical College 
Richmond Street 

Telephone 24 5433 

Regional Director , 
Bureau of Meteorology, 
127 Wellington Street , 
PERTH , W. A. 6000 

Dear Sir, 

Leederville 

_I 

Western Australia 6007 

In replying please quote 

E2 

February 2, 19 76 

We intend setting up a small weather reco~oing station at this 
College and \'JOuld welcome any advice from you regarding the 
selection of instruments, their placement, reading recording etc . 

As a Stevenson Screen will be needed, we would also be grateful 
for your advice as to the most economical way in which the 
College could acquire one. 

We look forward to your early reply. 

/ 

/ 
, 

C. THORMAN , 
Head of Department 
English and Social Studies. 

/'tU11ft. /H t.-'1./ F T1n:'"f r;,v .fer77~ 

A fntno,.t /frv~ 1471e7l~ 

/ot. lnH7..1 rJHY Jv~.JL~ .LtKr- ~~~J 

/1..-v .> /1'JA"Tt! l' / T 77h-H?J~Jt-'1 .J 



COSTING SCHEDULE 

(Administrative Handbook, Chapter 78) 

Job Request File No . 

Client Name ~1CP?ttV ,~ )C 

Address 6 /Jt>-ri G--o--TV~ ,c /£ ~ .D 
/)'?/~\/~£. 

w. 4 ~~6 
Details of Request ./,/,__,/ 

/4'"\_..Q.-~ c ~ / ._._..,:q ? ~ -~ 
~-- ~ A~<-«- ~~ / 

9/1//?s- - ot~ 0'-Z/7.;-
Charging Principle Appli cable (see Chapter 78) 

Estimates of Cost 

Grade of Officer 

Direct Costs ......•... hours@ ..•..•.. per hour ........... 
• • • • • • • • • • hours @ • • • • • • • • per hour 

$ c 

Mater ials o21 ~<~~ @ 3.1~ 
/;:,c.. 

Overhead Cost s 

Other Expenses (inc .}Gt_}. processing) • . i/-0 

( 12o% of Direct Costs)'?if ~pllcable "" 

TOTAL CHARGE 

Costs computed by ..... ... .... ...... ......... .. 
. .............. .... .. . 

(Sect ion Leader) 

Recommendati on ( i f any) 

Confirmed 

.. ........... .............. ..... 
(Supervising Meteorologist) 

..... / ..... / .... 
(Waiver action, if applicable ) 

......................... 
(Regional Director) ..... / ..... / .... 

Client advised ••••• / ••••• / •••• 

. .. .................. . 
(Accounts Clerk) 





Job Reguest File No . 

Client ~ 

COSTING SCHEDULE 

(Administrative Handbook, Chapter 78) 

./. - v /.J.-y L / "/"' / I; ( rry I N J:. ~ I / ,!...-' 

Address 6 /./r£4/C'"' .-./ ~ /- /c' l-..2:> ~64-Vv IE 

/1' l / :i::> v .,...;-r_ tE:.. 

Details of Request 

/ tu-~ { --/ ~ 9 
c~ //.) r- -

~ tl'/7-- / 
Charging PrinciEle AEElicable (see 

Estimates of Cost 

Grade of Officer 

Direct Costs ........ ... 

Overhead Costs 

£1'V /-J { u :;, -(. 

:;?,~ ~t7'- ~/-
/ ~ ......... \_ <:-L /?'?.....,._~ &-#~ 

I """ 
Chapter 78) 

¥-/Jl /7 ~ 

. . . . . . • . . . hou.rs @ ••••••• • 

. . . • • • . . . • hrurs @ •••••••• 

per hour 

per hour 
c. .I / /_/c / 

Materials / / 

Other _Jxpenses ) i9c. data proc/ssing) 

(12o% oz?Direct to~s) if appli cable 

= 

= 

= 

$ c 

., o..,~ 5 

. ~ro 

2 . ;2.-'> 

TOTAL CHARGE =1_ b . os 

Costs computed by ....... ... .. ... ..... ........ . . ~r.l .. ? .. /. ?~ 
. .. .. . (?./.(~ ... 

(Section Leader) 

Recommendation (if any) 

Confirmed 

.. ....................... ... .... 

(Waiver action , i£ appli cable) 

Client advised ..76 I '! I 75 . . . . . . . . . . . . . . 1 

~~\~ 

0 \~ 
~ ~ 

(Supervising Meteorologist) 

..... / ..... / .... 

. . . . . . . . . . . . . . . . . . . . . . . . . . 
(Regional Director) ..... / ..... / .... 

... '- .. ~4.~ ..... . 
;9 (Accounts Clerk) 



Job Request File No . 

COSTING SCHEDULE 

(Administrative Handbook, Chapter 78) 

Client Name / /l c ,Y1 1 A/ c X ~'/'/ (_ -;-..J::> 

Address b /.3 £-;?c. ..., /V' s ~ r £.<._ _D 4 v £,.,V J E" 

Details of Request 

/~ ("~~ ,9 _p~ ~~ /[_ .~ 
~V\-/~ ~ ~·Vl-~ ~---/ ~~ 
o7o--o t3/7j?-) ~ 07~ nj~J7S'" 

Charging Principle Applicable (see Chapter 78) 

Estimates of Cost 

Grade of Officer 

Direct Costs ......•... hours@ ..•..... per hour = 

Overhead Costs 

• • • • • • • • • • hours~ ~· • • • • • • per hgur " = 
"'y~c~~~ ~~ (.a-/,. 

Materials "' A ~ 
Oth'7.0~n1es ...ft~ta~e~ng) • 
(126% of i reot Costs) if applicable = 

$ c 

tf . 35" 
. 33 

I ;2( 

----
TOTAL CHARGE t $'. 9 c./ 

Costs computed by .. ..... .. ... ... ............. . 
. .................... . 

(Section Leader) 

Recommendation (if any) 

Confirmed 

................................ 
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AND CONSU: i:R AFFAIRS 

45/38 (82) 

rs. s. v. ~11, 
R.M.B. 592, 

J ONUP. W.A. 6395• 

Dear Mre. Quarrell, 

19th June, 1975. 

The Bureau ot Meteorology doee not have ~ expertise in the 
field of aatronorr17 or related area.. I have therefor. taken the 
liberty of forwarding your letter to the State Government 
Observatory at Bickley with a request that they ••ek an answer to 
your question. 

My own impression 1• that the object you saw was a satellite 
whi ch was tumbling along ita path and thus regularly reflecting 
sunlight from its different tacea. 

Youra taithtully, 

(A. SCO'rl') 
tor RfSional Direotor 
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45/38 

~1r. Black , 
Pacminex pty Ltd, 
6 Beaconsfield Avenue , 
MIDV ~ .A . 6056 

Dear !r. Bl ack , 

ANS :KG 

16th May, 1975. 

Please find enclosed photocopies of anemograph 
traces from Pearce cover ing t he period 5-28 Apr il 1975. 

Ve will forward an account for these in due 
course . 

Yours faithfully, 

(1 .• lf. SCOTT) 
for egionel Director. 



45/38 

The Managing Director, 
Pacminex Pty Ltd, 
Box 221 Royal Exchange, 
SYDNEY. N .S . ii . 2000 

ANS :KG 

14t h May' 1 975 . 

Attention: ~~ . J. C. Yager 

Dear Sir, 

J,uchea Bauxite Alumina Project 
l~eteorological Dat a 

We are interested to hear that your Woelfle Anemometer is now in
stalled at l~uchea and performing satisfactorily. We have offered your 
Perth Office the benefit of whatever l imited expertise we have acquired 
rith these instruments . 

1~ . Black of your , erth Office and I have discussed and mutually 
agreed that he will, on receipt of the chart from fruchea, request me to 
supply him with conies of the relevant Dines ~~emograph charts . He will 
forward thase with the Woelfle chart to you. Payment for the cost of 
photocopies will be made from Perth. 

77 

With regard to assigning stability categories to the wind traces from 
uuchea, might I suggest that initially you consider using the empirically 
deduced classification set out on the appended table. This classification 
was der ived from the traces produced by the Woelfle Anemometers \Te had at 
Coogee, just north of Kwinana . Whether modificat i on is required to the 
claasification may only be assessed from the type of recordings you obtain 
at the site and the corresponding stability data from Perth Airryort. 

It may be worthwhile to compare, particularly durin~ the summer 
months , the l.uchea recordings with those we obtain from the single Woelfle 
we are maintaining nt Coogee. buch a comp~rison m-y more readily high
l ight significant differences between the recordings. 

The best use t hat we can make of Perth Air~ort stability data is to 
assume t~t it is representative of the coastal plain except where other 
observable phenomena imply a difference between creas . Such a difference 
would occur Yhen a sea : reeze had commenced on the co st but not inlcnd • 

. . . /2 
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Again there may 'te some benefit to be derived from n comparison of the 
1uchea and P rth airport win~ data simply because the relative ind climat
ology of the two sitae are unknown. Please advise whether you desire to 
undertake such n coop rison. A decision can naturally be left for so 
considerable time es the recor ls from Perth Airport remuin in this region 
and ore thus readily acce sible . Alternatively you could compare tho first 
few months of the lfuohen data with Perth Airport and then make a decision 
as to whether a full comparison ie justified. 

Yours faithfully, 

( • ll . SCOTT) 
for Regional Direot~r. 



t PACMINEX PTY. LIMITED 

15-19 BENT STREET 
BOX 221 ROYAL EXCHANGE 
SYDNEY 2000 AUSTRALIA 
CABLE " PACMINEX" SYDNEY 
TELEX AA20285 
TELEPHONE 2 0515 

JCY:PR 

The Regional Director, 
Bureau of Meteorology, 
127 Wellington Street, 

RECEIVED 
28 APR1975 

B. of 
22nd April, 1975. 

PERTH . W .A. 6000 

Dear Sir, 

Attention Mr . A.N. Scott 
Your Ref . 45/38 

MUCHEA BAUXITE ALUMINA PROJECT 
METEOROLOGICAL DATA 

Referring to recent discussions with our Mr. Yager, 
we have now installed the Woelfle recorder at Muchea. After some 
initial difficulties with the first chart, a second chart was 
installed on the 5/4/75. As this appears to be operating 
satisfactorily , we should have our first complete chart early 
in May . 

We would like to obtain a correlation between the 
wind speed and direction data at Muchea and Pearce, where the 
Dines Anemometer apparently operates on a 7 day basis. Would 
if be possible for us to borrow the daily charts for this 
instrument corresponding to the first 28 days of the Woelfle? 
We could photo copy the charts and return them. Mr. H. Black 
of our Perth office will be looking after the instrument at 
Muchea and will contact you regarding the charts from Pearce . 

We understand you would be discussing with Mrs . MacNicol 
the possible correlation of inversion data from Guildford with 
the wind data from Muchea. If you consider this is worthwhile 
perhaps we could obtain the Guildford data for the same period . 
We would also like to have your comments on the best method of 
assigning stability categories , in view of the limited data 
available from the Muchea site . 

Thank you for your assistance in this matter and we 
look forward to hearing from you. 

:~~ly, 
Managing Director 

THE EXPLORATION AND MINING SUBSIDIARY OF CSR LIMITED 

7r 



9' PACMINEX PTY. LIMITED 

..._5-19 BENT STREET 

... OX 221 ROYAL EXCHANGE 
SYONEY 2000 AUSTRALIA 
CABLE "PACMINEX" SYDNEY 
TELEX AA20285 
TELEPHONE 2 0515 

JCY:PR 

The Regional Director, 
Bureau of Meteorology, 
127 Wellington Street, 
PERTH. W .A. 6000. 

RECEIVED 
14 MAR1975 
B. or M1 
fERTH. 

7th March, 1975. 

Attention Mr. A.N. Scott 
Your Ref. 45/38 

Dear Sir, 

MUCHEA BAUXITE ALUMINA PROJECT 
METEOROLOGICAL DATA 

Referring to our letter of 30th January, 1975 
Mr. Yager now plans to be in Perth on Monday morning, 
17th March. He would like to call on Mr. Scott say at 
10 a.m. and arrange a visit to the Muchea site and also 
the Pearce Air Base for Tuesday, 18th March. 

If there is any difficulty with this arrangement, 
perhaps you could telephone our Perth office at 74.3488 
and arrange for them to send a telex message to Mr. Yager . 

Thanking you. 

Yours faithfully, 

~A ... 
R.N. Selman 
Managing Director. 

THE EXPLORATION AND MINING SUBSIDIARY OF CSR LIMITED 



AsTHMA 

-rjJv P~ ~ 
FouNDATION oF WEsTERN AusTRA& A INCORPORATloJ 

l'.nrnn. Sir ' I 110:.01 \ S \\1 \ R() I.I-, 

JDH/bac. 

24th January, 1975. 

Mr. R. Southern, 
The Director, 
Metropolitan Meteorological Bureau , 
Wellington Street , (127) 
PERTH . 6000. 

Dear Mr. Southern, 

c/- Princess Margare t Hospital for Children, 
Department of Child Health, 
Box D. 184, G.P.O. 
PERTH. 
Western Australia. 6001. 

The pollen counting which the Asthma Foundation has 
co-ordinated over the last two years has revealed no significant 
increase in pollen numbers during the winter period. From the 
end of next week therefore we wish to discontinue this monitorring 
service and wish to recommence it on the 4th August 1975 before 
the spring starts. 

I would like to thank you and your workers both in 
Perth and at the Airport for their help in this matter and I would 
be most grateful if we could call on you to restart the pollen counts 
again from the 4th August , 1975. 

Regards, 

Yours sincerely, 

JOHN D. HOBDAY. MD FRCP (Edin) DCH 
President , 
Asthma Foundation of W.A. Incorporated. 

DONATIONS TO THE FOUNDATION ARE FUL LY DEDUCTIBLE FOR INCOM E TAX PURPOSES AND ARE EXEMPT FROM GIFT DUT Y 



• PACMINEX PTY. LIMITED 

15·19 BENT STREET 
- ~OX 221 ROYAL EXCHANGE 
~DNEY 2000 AUSTRALIA 

t.~BLE "PACMINEX" SYDNEY 
TELEX AA20285 
TELEPHONE 2 0515 

JCY:PR 

The Regional Director, 
Bureau of Meteorology, 
127 Wellington Street, 
PERTH. W.A. 6000. 

30th January, 1975. 

Attention Mr . A.N. Scott 
Your Ref. 45/38 

Dear Sir, 

MUCHEA BAUXITE ALUMINA PROJECT 
METEOROLOGICAL DATA 

Thank you for your letter of 15th January and for 
your offer of assistance in selecting a site for the anemometer. 
As you have set up several of the Woelfle instruments you may 
be able to suggest a contractor who could provide and erect 
the power type pole, and also provide the steel hand holds, a 
safety belt and the mounting flange. Otherwise we will ask 
our Perth representative, Mr. S . D. Black to make suitable 
arrangements . In case you wish to contact him, the address 
is - Lot 6 , Beaconsfield Avenue, Midvale, Phone 743488. 

Providing the instrument arrives in Perth as 
promised on 21st February, Mr. Yager is planning to visit 
Perth on either 3rd and 4th March or lOth and 11th March. 
We would much appreciate if you could accompany him to the 
Muchea site. After the position of the instrument is finalised, 
we can then have it erected. 

We have written to the Commander of the Pearce 
Air Base and he has no objection to our erecting the instrument 
at the site indicated. We would also like to visit the base 
to discuss the weather readings taken there. As we understand 
that the officers responsible are employed by the Bureau of 
Meteorology, perhaps you would also be good enough to arrange 
this. 

matter 
can be 

We are very grateful for your assistance in this 
and will let you knr,;~s soon as definite arrangements 
made. l 

(,.-' f f 

~ ~;~~~- y;J;;;;.ly, 
• t .C 

0
)' . "~ ?.;11~ R.N. Selman 

l-fY (1./C' / 
1
ol Managing Director . 

.YV> 

THE EXPLORATION AND MINING SUBSIDIARY OF CSR LIMITED 
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AS : KG 

45/38 

15th January, 1975. 

The llanaging Director, 
Pacminex Pty . Ltd., 
Box 221 ~oy 1 :xchange , 
SYD \~Y. N. ' • • 2000 

l!r . J. C. Ynger 

Dear Dir, 

l:uchea Bauxite Alumina Project 
~teorolo~ical Data 

I rill be ha py to make available member:::s of ~ staff to 
provide advice regarding selection of an anemometer site at I .. uchea. 
The proposed location seems to fulfil the normal requirements for 
::such a oite though this may need to be confirmed by 1nsp3ction. 

The standard height for anemometer mounting is 10 metres, 
however, provided the ex osure is adequate this could be reduced 
to 6 - 7 metres fithout much significant effect. e have success
fully operated five Woelfle type anemometers for 14 months while 
hoving theo mounted on the top of power type poles at heights of 
7 - 8 metres. Steel spike hand hoLds were provided on the poloo 
fron about 3 ~ctras above ground level to prevent unauthorised 
access . Climbing of the pole trae commenced from tho roof of a 
Laud Rover ty~ ve 'cle though a suitable l adder could hlive been 
used. The person performin the chart changing wore a s "ety 
belt uhich olso allmred the use of both hands while carrying out 
this tnsk. 

As an alternative four inch galvanized pipe or something 
similar with welded hand holds could prove adequate if suitably 
mounted. 

Our Woelfle type instruments have been mounted on short 
lengths of 2 inch galvanized pipe screwed into a flange which 
vas then fixed with coach bolts to the top of the post . 

A further benefit to be had from the use of the heuvior 
type post mounting over lighter mountings is a reduction in the 
effect of vibration on the instrument . 

. .. /2 
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Should you require any further inform tion bef ore late 
February Ur . A. N. Scott of my Department should be able to 
assist . 

Yours f a ithfully, 

(!l• L. uOUTHB J ) 
. __ .GIOHA DIRE ... ,, 



' 
PACMINEX PTV. LIMITED 

15-19 BENT STREET 
BOX 221 ROYAL EXCHANGE 
SYDNEY 2000 AUSTRALIA 
CABLE "PACMINEX" SYDNEY 
TELEX AA202B5 
TELEPHONE 2 0516 

Your ref: 
Our ref: JY/pp 

The Regional Director, 
Bureau of Meteorology , 
127 Wellington Street, 
PERTH . W. A . 6 0 0 0 . 

Dear Mr . Southern, 

8th January , 1975 

MUCHEA BAUXITE ALUMINA PROJECT 

METEOROLOGICAL DATA 

We have decided to establish a simple meteorological 
data gethering station on the proposed plant site for Much ea 
project early in 1975. Following on previous contacts we 
have had with you and your s t aff , we would like to obtain 
assistance with the selection of the most appropriate site 
to establish a station. In conjunction with data from 
Pearce airbase , this will assist us in the location of the 
boiler station and alumina kilns, if the construction of the 
plant does proceed in the future . 

We have placed orders for the following equipment 
which we expec t to be availab le by February 21st:-

One Woelfle wind direction and speed recorder with 
31 day chart and mechanical drive . 

A contour plan of the plant site area is enclosed, 
together with an outline of the plant area and our proposed 
access route. We would consider the point marked as 
possibly the most appropriate, and would appreciate your 
c omments . A final selectio n c a n be pinpointed by a visit 
to the site . We wish to obtain clearances from Lands 
Department and the RAAF beforehand, and would appreciate 
your early comments. We anticipate discussions with your 
staff in Perth and on site late in February 1975 . 

Most of the site consists of a generally flat sand 
plain having an elevation between 70 and 80 metres a nd sloping 
gently to the north east. Highly leached coarse siliceous sands 
(Bassendean Dune System) support only low open Banksia 
scrubland on the site. This consists mainly of banksia trees 
(up to 7 metres high) scattered in varying densities with a 
ground cover of many types of shrubs and wild flowers . 

. .. /2 
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Your Department in Sydney advise that the standard 
height for the wind direction instrument is 10 metres above 
ground level. This could cause us some difficulty in erection 
and maintainence in this location. We would appreciate your 
advice on the minimum acceptable height for the instrument, 
and if possible a mounting system you have found satisfactory. 

The Pacminex officer who will be supervising the 
installation will be Mr. J. c. Yager, who works on air pollution 
matters within our environmental group. Would you please mark any 
correspondence for his attention. 

We look forward to hearing from you. 

4k.v ku:- : AUa ?~ ~ ~(.. 
c.u-«A..--1. --r tJ.-4... JLt f _ 

Yours faithfully, 

R. N. Selman 

Managing Director. 

-
'forn/~ 
/jJh,---
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September, 1973 Page 9 The Chartered Engineer 

Coastal Pollution and Corrosion of 
Transmission Power 

Western Australia 
ihution and 

'- Lines in 

F. Edmondson, B.Sc. (Eng.) M.I.E. Aust., M.I.E.E. (London) 
This paper was presented to a meeting of the Electrical and Electronics 

Engineering Branch in June, 1973. 

The log of Commander Francois Pelsaert whose vessel 'Batavia' ran 
aground on Houtman's Abrolhos, June, 1629, reads as fo llows:-

'On 12th June at noon we came close a long the land 
with a south-east wind, but could find no means to 
get near the land owing to the violent surf; we 
found the coast falling off very steeply, without 
any foreland or inlets, such as other lands are 
found to have; in short it seemed to us a barren 
accursed earth without leafage or grass: 

Taken from: J. E. Heeres, The part borne by the Dutch in the discovery 
of AustraJja, 1606-1765. (Lond., 1899). 

Our welcome sea breeze in the summer months brings with it many 
problems for the engineer. 

The study of wind blown salt and its effect on insulators, paint, 
various metals including the severe and rapid corrosion of conductors, 
provides scope for the field engineer, the design engineer, the theorist and 
the painstaking laboratory engineer. The problems therefore arc very 
interesting and bring together a wide variety of people. 

I will commence by outlining the climatic and geograph ic conditions 
which prevail in the areas where we have real problems and then I shall 
deal with the specific nature of each type of problem. 

Climate, for this purpose, has to be broken into rainfall, wind 
velocities, wind direction, duration of on-shore winds (particularly in 
summer). humidity, temperature, evaporation, dews or fogs. In any 
locality all these factors play an important part in bringing about an end 
result of failure, destruction or no failures. Also "ith salt problems, 
sea onal variations such as a drought or even an extended dry period may 
produce very disastrous results. This has happened in the summer 1972-73. 

The first observation about the climate along our very long. exposed 
coastline is the fact that we have in the south we t corner. a very high 
rainfall tapering off to a spasmodic, cyclonic or thunderstorm area 
and then finally, in the extreme north, a very high summer rainfall area. 

However, the spread of the rain and how it falls is also important. 
Take Geraldton and Esperance for example. (See Fig. 1). Both of these 
areas have a similar total annual ra infall but in most years Esperance 
receives rain in all months, whereas Gecaldton may be totally devoid of 
rain between October and April. This difference has a big bearing on 
pollution flashovers and corrosion in the two areas. The regular rain at 
Esperance helps to keep the insulators clean, whereas the lack of regular 
rain at Geraldton allows the salt to build up. Geraldton also has other 
factors which increase the hazards in this area . I am going to use the 
woro 'Gcraldton' to denote a very large area rather than a place. 
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Perhaps the next most important factor is the 'sea breeze' itself. By 
examination of wind row patterns we see that Geraldton has a _y.ery 
strong south westerly during the summer months. Again by com~ .son 
the 3.00 p.m. winc.l row at Esperance is not nearly so strong dunng the 
summer months nor is it confined to a regular on-shore breeze. 

Wind row patterns do not unfortunately show duration. 
At Geraldton we have installed two aneoometers to record the Wind 

run miles. That is, we record the amount of wind pa~~ing a given point 
for a period of one month. We have recorded over 13.000 wind run miles 
in a month whereas at Esperance only 6,000-7,000, averagmg about 6,000. 
By contrast we find that the summer wind run miles for Geraldton are 

. 10,000 
very high, averaging about 10,000 or a steady wind velocity of ----

30 X 24 
= 14 m.p.h. for a thirty day month. However, there are hours in the 
night when little or no wind blows. This means that the daily wind 
velocity needs to be very high and consistant to compensate. This is in 
fact the case, gusts are recorded up to 35 m.p.h. and the steady is 20-30 
m.p.h. 

At this point in the development of the climatic factors I will digress 
to illustrate and emphasize the potent efJect of wind and high velocities. 
Wind blowing over an ocean reaches a velocity where "white horses" are 
formed. That is the tops of waves tend to be 'blown off'. At this ve locity 
the air is able to support and, in fact, carry particles: the particle size 
varies with the velocity. We therefore have at this critical velocity the 
beginning of our troubles. the wave tops a re broken. water particle~ are 
generated and they are also then capable of being air-borne. 

This critical velocity is usually about 15-20 m.p.h. hence, as the 
G eraldton waters are subject to very much higher velocities. we have a 
large amount of salt being carried into suspension. 

Now geographically our coast line is very open, the Abrol ho~. 
Garden, Carnac and Rottnest being the only off-shore islands. Hence we 
can say that practically all of our coast except for some protection by 
Cape Naturaliste, is subject to the waves of a very big ocean. 

Therefore, under strong wind conditions the waves are large and the 
breaking of the waves on beaches or rocks throw~ up large quantities of 
salt spray into the air. If this salt spray can then be caught in a strong 
wind we now have an addition to the salt already in suspension. 

This then is the major key to our coastal salt problems. we do have 
strong winds, and open water. 

We now turn to some more climatic condition' which have a further 
influence on corrosion and polluttve conditions. 

ln the warmer areas north of Perth the atmosphere, in addition to 
picking up water and salt particles, has the additional property of ab orb· 
ing and carrying more water vapour. Thi mean~ that a very 'damp· 
atmosphere daily moves in over the coast and then one night the wind 
ceases to blow, the land breeze fails to generate and o we get a ~till 
air condition. Immediately when thb happens the humidity ri~es and 
often heavy dews or even fogs fo rm, because of the very sa turated air 
cooling during the night. This damp condition or dew then brings about 
an electrolyte on surfaces where salt ha been deposited. From meteor· 
ological fa ll ollt record~ we abo know that dews and rain do in fact carry 
salt. 

This of cour~e i\ the ideal ~ituation for corrosion and pollution 
failures. 

We have now establi~hed the fact that the climatic conditions which 
we have along our coast are ideal for corrosion and pollution failures 
But this is not a ll , there are some other factors which add to our plight. 

J 

l 

1 
) 
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Generally speaking we have a very low lying, coastal sandy plain. 
Vef!Lation. especially over the Greenough flats and the Cha?ian Valley. 
is ~ • sparse and in fact dust frequently blows in great ong i)umes 
from paddocks. This ground dust is salt laden, generally w II und'lr 1%, 
and so the dust also carries salt onto insulators and metals. The dust 
allows water to stay on surfaces without running off, and it also tends 
by capillary action to draw moi ture into fine openings and so cause 
rusting or corrosion. 

To summarise our adver e climatic and geographic conditions we 
have-

i) little or no washing rains: 
ii) low coastal plains with little or no trees; 
iii) ideal conditions fo r high humidities. dews and fogs at night; 
iv) very strong on-shore winds, which are very consistent; 
v) a very large ocean to generate large waves; 
vi) a coastline with no off-shore islands to break down the wave size; 

vii) because of low rainfalls and lack of vegetation the soils and ground 
dusts also contain salt; 

viii) dusts aid pollution and corrosion failure~. 

I have not dealt with the Pilbara area where on-shore winds are not 
as significant, and in addition we have tidal effects which tend to les en 
the worries. But generally the salt, dust, ore du~ts and dews give this 
area a fairly high degree of adverse conditions but not a~ bad as the 
Geraldton area in my opinion. 

CONDUCTOR CORROSION IN WESTERN AUSTRALIA 
The corrosion of even strand steel cored aluminium conductor has 

teen observed in Western AuMralia over a number of years. Corrosion to 
date has been limited to conductor~ which are located very clo e to the 
coast or in coastal plain count!). The ~izes mainly effected have been 
6/11 .093 and 6/ 1.118 with galvanised steel centres. Though as time goes 
on the penetration inland is increasing in certain localit ies. 

The first failure was observed by a private company at Sharks Bay. 
Because this conductor was located very close to salt ponds it was 
thought at the time that the conditions were very extreme and, therefore, 
no real significance was attached to the failure , in spite of the fact that 
the conductor had only been in service for approximately two years. 

Then another report of conductor corro. ion came from another private 
company at Lancelin. This conductor had in four years deteriorated into 
an alarming state. An inspection of this conductor ea rly in 1972 revealed 
some interesting points, which are as follows:-

! . Conductors at right angles or near right angles to the prevailing 
southerly on-shore wind were corroded, whereas conductors which 
were generally 'in line' with the prevailing winds showed few signs 
of corro ion. 

2. It was quite apparent by the regular spacing of corrosion that vibra
tion or oscillation of the conductors produced the most corrosion at 
the node points. 

3. Oscillation as distinct from true vibration had caused corrosion in 
bays where discs were used, no doubt the discs caused a flip-flop 
action in the conductor under the strong winds which are very 
prevalent. 

4. Tbe same conductor had been used for both H .T. and L.T. and in 
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general the H.T. was i~ a far worse condition. Possibly the high 
voltage is able to attract more salt in the ironised damp atmosphere. 
Soon after observations at Lancelin were made, the Denmarij~Jne, 

which had been in service for approximately sixteen years, was then 
found to be in a very bad state. 

Here again the regular spacing of the corrosion points along the bays 
clearly indicated a vibrational effect. Calculations of the node distance 
of a vibrating conductor of 6/1 I .118 and 7/7 I .093 sizes clearly show 
the node distances lie within the observed distances of the regular intervals 
of the conductor corrosion, i.e. between 6" and 10". 

The bays which were worst effected were those transversing open 
flat country w_ith no tree cove r and those adjacent to running disc a ngles. 
In some cases corrosion existed in sections of bays where fires were 
known to have been. T imber be lts protected the conductor by absorbing 
salt a nd breaking up the lamina flow of the wind. 

Later during l 972 severe corrosion was observed at Dongara -
Denison and Greenough, more pronounced corrosion was noticed again 
near the coast and at right angles to the prevailing winds. This has taken 
only 3-4 summer to reach such a condition. 

However, two interesting cases of corrosion were found funher inland 
which are as follows:-
!. Just south of Walkaway, for approximately eight bays, the conductor 

on the east side is strung with about 8"-1 0" less sag than the other 
two conductors. Thi conductor is corroded at regular intervals for all 
of the eight bay , whereas the other conductors were in good condit ion 
at the time of ot ervation . The other two conductors are now 
corroding o that tightness only speed~ up the corrosion rate. 

2. On the Moresby Range a short section of the running earth - an 
S.C.A. conductor - was corroded on one side of a fence and not 
on the other. The phase conductors at this point appear to be in 
good condition. A possible explanation of this could be that at some 
time a local gra~s fire had burnt to the firebreak along the fence. The 
heat of the fi re had run out the grease, which had accelerated the 
corrosion. 

3. Rottnest i now in trouble as its entire H.T. system i~ badly corroded. 
Also during 1972 very ra pid corrosion was observed at Cowaramup 

Bay and Prevelly Pa rk, this again is very close to the coast and subject 
to direct sa lt spray. The corrosion so far recorded above has a lways been 
the electrol~tic ~ction of the z.inc and aluminium in a salt electrolyte. 
Once the ZinC IS eaten away, the next phase i~ a n electrolytic action 
between the steel and aluminium. At thi~ ~tage the aluminium can quickly 
be ~educed to a white powder with all or ome of the Mrands actually 
pan~ng. At advanced tages many strands do part. A recent thesis men
tioned that conductor abrasion takes place at the node point . If this i ~ 
so. then . abra~ion at th~ node points would fir~t work the grea,c away 
from th1s pOint. then 1f further atrasion took place, perhaps the zinc 
could t'te rubbe~ .. bei~g a very thin coating, completely away, leaving the 
steel and alum~nlllm 1n contact. To me this seem\ more logica l than the 
oth~r theory of electrolytic action between the zinc and al umin ium first 
tak ~ng place. Probably both actions take place one aiding the other. 

The initial ob,ervation of the corro;ion is the bulging of the conductor 
as the corro•ion stan; from the inside. 

Another form of corrosion has been observed at Utakarra this is 
the _external pitting of th~ aluminium strands. Thi~ pitting has bt!e~ caused 
by 1ron ore du~t~ blow~ng onto the conductor from nearby ore trains. 
Vo(e_ no~ e~pect many more failures from this in the Pilbara region. This 
p1111ng IS a1ded by l>alt. 

Generally with a low rainfall and high temperatures. corro ion takes 
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place in a very short time. That is, under 10" at Sharks Bay and 10"-15" 
between Geraldton and Lancelin and up to 40:'-60" near Den!"ark (the 
lo.-.lk time). This shows that with greater ra~nfall the. salj 1s Mhe~ 
a~~y-::and so the corrosion takes longer. However, what IS lot knf IS 
that in the heavy rainfall areas, whether a dr~ught year may . allo~ 
sufficient salt to build up and cause an acceleration of the corrosiOn 1n 
that one year. Prevelly Park a nd Cowaramup Bay could be an example 
of this. 

During light rain and light winds when co':'~uctors ~re vibrating 
water remains on the conductors at the node po !lions. It 1s, theref~re. 
probable that ~alt could be washed to the node po~nts and over a pe:1od 
of time with evaporation the salt would tend to collect at the node pomts. 

CONCLUSIONS FOR CONDUCTOR EROSIONS 
To summarise the observations to date we have:-

1. Corrosion genera ll y stans at the node points and light rain tends to 
collect water at the node points. 

2. Temperature, either high ambi_ents or l~cal fires assists in lhe running 
out of grease, which in turn a1d corros1on. 

3. High conductor tension increase the . corrosion rate. In t<;>wns where 
conductors are not ·sagged', the tensiOnS a re generally h1gher hence 
we find corrosion even with short spans. 

4. Conductor running parallel to the pre_v~iling_ wind\ deteriorate slower 
tha n rho e at right angles to the preva11ing w~nds. 

5. From the calculation of node points it is quite apparent that the 
conductors are vibrating at high wind peeds. 

6. Sample> taken of conducto rs which have been in . service for many 
year at Kojonup, Nungarin. show that alt~ough 1n some c_as~s the 
grease has run out. there is. no sign of c<?rro'>IOn a~ ~et. That 1s mland 
conditions so far h;.ve been 1mmune to th1s type of failure. 

J>OLLUTION FAILURES: 
The remainder of this paper is )n no way intended _to cover _ all 

aspects of pollution failures, however, from my own obs~rvauons l believe 
that the conducting glazed insulator gives_ the mo.st sau~factory perfo~m
ance, from rh ree points of view, na mely VISual arc1ng, no1se and reductiOn 
in actual flashovers. However, as yet we have only had two summers of 
service with the test insulators. The life of the glaz.e in our extremely hot 
cond itions has yet to be proved. 

Much has been written about pollution fa ilu res, and most of which 
has been written in good faith and could be . considered as true stateme':'ts
However 1 firmly telieve that the comb1ned worl.. of the Australian 
Pollution' Pan:!l of the E.S.A.A. will show w~}' true ~tatements for ?n.e 
area are not true tatements for a nother. I believe that ~ome of the dlffl
cultie~ in understanding this problem arise~ from engineers. accepting an 
authoritative statement and appl} ing its logic to a differ~n_t et of environ
mental conditions. Hence my initial empha'>iS on descnb1ng some of our 
geographic and meteorological conditions. This is vital if you wish to 
under tand any pollution failure. 

It is a known fact that a very large insulator company produces true 
statements regarding pollution performance of insulators. T~e statements 
a rc true and 1 do not dispute them at all, what I do say 1s that where 
no washing rains exist , then the philosophies must be bent to .accommodate 
this situation. For example the Polluuon Panel of Australia has _sho~n 
that the standard di c. the deep fog bowl and the open aero~ynamu;: g1':e 
about an equal performance on some coasts. Hence the article whtch ~s 
1-he cheapest or has given good results will be used. The real answer 1 ~ 
that with a regular washing rain most insulators do perform well. 
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However, where there is no washing rain a shape that gives a minimum 
of tll!buJance. to the air flow. ~en~s to have the least amount of salt 
depos1~ed on 11. If YO';l can nunwuse the amount of salt deposited~en 
there IS. progress but 1t does not say that failure is prevented wl15't we 
~o. say IS .that the fr~que!lCY and probability of failure is less~ned. That 
IS 1! fortmghtly washtng 1s reduced to twice in a summer season this is 
a b1.g step forward; Probab~y t~e most outstanding example of the message 
1 w1sh. to convey ts the sp1ral u~suJ~tor shape. ~me years ago these were 
proclauned as the last ~or~ m msulator des1gn to prevent pollution 
fla~bovers. They were. trted m our dry climates and did not give the 
~!armed performance Sl'!'ply because the spiral relies on rain to clean the 
msulators, when .no ram f~lls .no cl~ani~g re~lts and hence Oashovers 
took place. We sttll have spual msulatton ·tn serv1ce but mainly away from 
the coast. . 

Under most laboratory ex.Periment~ the o~n aerodynamic disc insula
~or does not perform .well. Th1s ~~ adm1tted a!ld to .be expected. The point 
~s that under the .parllcl!lar expenment to wh1ch th1s comment applies, all 
msulators were d1pped m a n equal concentration of contaminant equally 
all over th~ surfac~ . at t~e same rate. Therefore to apply laboratory 
results to f1eld cond_1t1ons IS not correct. For those of you who wish to 
really understand th1s problem you must be prepared to go out at night 
and see for yourself. 
. Briefly I would like to describe the tests which we are conducting 
m .Geraldton. The most imiJ?rlant is a single phase 132 kV test bay in 
wh1ch a number of 132 kV msulators are monitored with milliamp surge 
col!nters. 'J!lough we suffer from lack of_ instrumen!ation and fault power. 
T~1s, 1 .beh.eve, to be the most wo~hwh1le. test wb1c~ we are conducting. 
F1rstly 1t g1ves people .an opportumty of. v1sually seemg the difference in 
performance of the d1fferent types of msulators and secondly it gives 
the a~c.urate. mea urement o~ surge counts which means that some definite 
quantt11ve f1g.u~es can be gtven to the different types of insulators. The 
de!\ree !Jf act1v1ty .can also be gauged by an experienced observer. A very 
ac.u~e msulator v1sually may not be passing currents in excess of 150 
m1lhamp.s. At the test bay each insu lator i~ fitted with a counter which 
record~ 1.n steps surges over I 00 milliamps, over 150 milliamps and over 
200 m1lhamps. The counts for some in ulators run into several thousand 
per .month. The value of open aerodynamic sheds with a good shed gap 
spacmg can be demonstrated, on a numerical count basis. 

We al~o have a number o.f different types of insulators on the 33 kV 
system wh!ch have been supp!Jed. by n:tanufa~turers for testing. These can 
be only v1sually ob~erved or wa1t unul a failure occurs. This is a fairly 
stan~ard type of f1eld test to attempt to assess the real value of any 
parucular msulat~r but l am ~!ways reluctant to compare performances 
when the sample IS one and not tn the same location. 

POLLUTION CONDITIONS: 
For ':Vest Aust.ralian . co1_1ditions I am convinced that the open 

ae.rodynam1c shaped msulat1~n IS th«? type that we should be using coupled 
wtth adequate' \he~ gap spacmg: Th1s IS f'!I Y opinion for vertical in~ulation. 
However, f.or honzomal msulauon very little sen ible work has been done 
any_where 1!1 the world. It is my contention - unproven - that a 
honzontal line po~t hould have shed shapes which are sinusoidal in shape 
!O ,ta,ke care of the fa~t. that a ~orizontal insu lator can be placed in an 
mfm1t~ nufl_lber of poSitiOns ~elll;ll~e to a. steady prevailing wind. whereas 
~ verllcal tn~ul ator ha~ no mftntte poss1ble variations. Some American 
msulators arc shaped th1s way and 1 have a few under rest. 

Ho~vever, from a t~u~ engineering point of view 1 wish tQ state that 
the env1r.onmental cond1t1ons are so severe that the insulation of high 
voltage. lines north of Perth are such that .it is the Commission's most 
ex~ens1vc un~_olved prob}em. The reason for this statement is that the 
are.l extends 10 a w1denmg taper from Perth where it is only a quarter 
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to half a mile from the coast, to twenty miles at Northampton. This 
means that with all coastal towns we will always have noise and radio 
int(.tic!ence problems even with our best aerodynamic line pos~t insul~tion. 
Aerodynamic discs with 5.i" shed gap spacing will give a belt pe rm
ance but we will be running into tower height problems a d ri of 
way 'problems if we use discs. Washing and greasing methods are expensive 
and men become tired of th!s very monotonous work. 

WASHING: 
Washing of insulators alive is a common practice throughout Aus

tralia. The techniques should only be used by trained personnel and even 
then flashovers can occur in high winds when washing insulators. Poor 
washing can often lead to flashovers. There are many authentic cases of 
insulators ~ hich have flashed over within two weeks of washing or 
cleaning, and this. is the age old p~oblem of human nature - we all 
get ti red of repeaung a monotonous JOb! 

Bad washing often produces a ridge on the side away from the 
nozzle. I have seen a distinct line of mud down one side of an insulator 
and the flashover marks were straight down this line. 

Detergent cleaning is not recommended. 

GREASING: 
Silicone greasing lasts for two to three seasons a nd is cleaned off 

with chlorothene. The cleaning off i most essential in my opinion. This 
has been effective and necessary at Geraldton becau e of both problems 
of conductor corrosion and insula tion. we have not been able to 
re-insulate at a rate fa t enough, and now with the conductor problem 
re-insulation is useless until the conductor is replaced . 

But it must be remembered that the co t per pole for the silicone 
grease when sprayed on is of the order of $6.00 for 33 kV so that if 
you are thinking of a thirty disc string a t 330 kV it is $180 per string. 

Grease thicknes is important. thin grease fail~ quickly and thick 
grease put on by hand can saturate down one face. 

PLASTICS UNDER SALTY CONDITIONS: 
1 th ink two points are worth mentioning. 
One is the use of a plastic sleeve over the conductor at a point of 

support. This method of reducing fla hover works well for perhaps one 
summer then the salt builds up and takes place and the rapidity with 
which the tracking lanes are burnt into the pla,tic is incredible. So th is 
method is not advocated. 

NEOPRENE AND P.V.C. 
Conductor corrosion of both aluminium und copper has been observed 

when the neoprene or P.V.C. does not exclude the ingress of moisture. 
That is sleeved P.V.C. conductor will corrode, and certain suspension 
unit and bundled conductor pacer will corrode the conductor a t the 
open ends. 

If the conductor is covered it must be scaled. If the sealing is broken 
due to the use of earth ticks or new connection re-sealing is es entia!. 

Under adverse conditions, tracking lanes can be burnt into P .V.C. 
insulation even on low tension systems. 

BI-METAL CONNECTIONS: 
There are so many examples of th is type of failure under salty 

conditions that I believe it is only worth stating that great care is necessary 
when thi~ type of connection or joint has to be done. 

Complete waterproof sealing is nece\sar} either by high melti ng 
point greases or by the wrap or type of waterproof plast ic seals. 
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Other failures occur at the hinge points o[ blade isolators. 
A twisted aluminium-copper joint recovered from Esperance failed 

to .pass current under test and once the joint was broken it feU-Alb a 
whtte powder. 

LIGHTNING ARRESTOR FAILURES DUE TO CORROSION: 
One reputable manufacturer of arrestors produced a very good 

arr~stor, however in our W.A. conditions the failure rate has been to 
all mtents and purpos:s I 00$. 

The relson is that th: sells have teen a thin tinned copper diaphragm. 
. The salt laden atmosoheres have beery able to collect alt in a small 

dtsh at the top, of the arre,.ors and fatrly rapidly the diaphragm has 
corroded completely through. The result was a direct ingress of moisture 
with, at an appropriate time, a sul:stantial explosion. 

Other failures have occurred through external leakage currents heating 
the porcelains and causing cracks, which in time causes the arrestor to 
explode. 

Two part arrestors also fail more easily under polluted conditions 
than single porcelains. 

POLE TOP FIRES: 
The ~ubj~ct of pole top fires is well documented, and probably the 

be~ treausc 1s a very old paJ:er by Professor Prentice. and it will be 
treated fully in the proposed Pollution Guide to be published by E.S.A.A. 

Pole lC?P f! re~ are prevalent in the coastal environment but they are 
also occurnng m mland areas well away from the coast. There is a basic 
s!rnilarit.Y between pollution flashovers in that a dry period followed by 
hght ra1n at the mtddle to end of the summer period usually produces a 
spate of pole fires. Blsicllly pole top fires away from the coast fall 
into the following categories:-
!. Ineffective maintenance, i.e. wood to wood and wood to meta l joint~ 

are not tight and the contact area is in con equence reduced. 
2. A particular structure with a design weakness. 
3. Faulty insulation or that damaged by rifle fire or lightning. 
4. Uplift on suspension strings can Cluse poor metal to wood contact. 
5. Vibration on conductors ca n cause nut to become loose and again 

poor contact results. 
By contrast, near the coast the design~ of a ll structure~ \hould be 

closely supervised to ensure the following point~:-
!. Maintenance is carried out regularly . 
2. Greater insulation i~ provided. 
3. Phase bonding or. in other words, all ~ood to wood and wood to 

m!tal joinb are tight and in some cases conducting grease or paints 
should te added. or better a po,:th e metallic joint is provided 

4. Minimis:: s!lort lengths of timber in circuit. i.e. 2''-3". 
5. Keel=! con !_ruction s.mp_le _b} mmimising "ood to metal contacb and 

add msulauon where this rs not po~\ible. 

DESIGN OF S BSTATIONS. TRANS~11SSIO'\' & DISTRIBUTION 
LINES IN CORROSIVE AND HEAVY POLLUTIVE AREAS: 

In the spoken paper one photograph was ~hown illustrating the very 
adverse effect of drainage from conductor\ or \tructures. 

The salt laden water runs along a conductor. sometime~ 1 a vertical 
down lead. and may drip onto a n insulator o r bushing in such a manner 
us to cau~e a verv concentrated deposition of sa lt. Tower and ~ubstation 
~t~ucture c:~n frequently run w:~tcr onto :he in\u lators. which carrie~ 
v•tth it the soluble salts. 
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The best method is to check this point and to observe the effects 
during light rain and then take the necessary steps to run water or drops 
a~rom the insulators. / "" 

PAOOED STEEL SURFACES IN CORROSIVE ATMOSPHERl:s: • 
I am in no way qualified to talk on this subject but I have seen 

so many rusty articles that 1 believe my comments are worthwhile. 
Firstly the l:e t specification written and orove n for painting is 

worthless if the application techniques are not rigidly controlled. 
Secondly the best specification and best control techniques are also 

worthless if the article is transported to the site with a chaffing chain 
or rope around it, or it is badly packed with another article rubbing 
against or on ll during transport. 

Thirdly. a good paint specification may l:e proven by field tests on 
a 'one off but when applied to mass production the care necessary for 
good application is almost impos ible to achieve. These three points. if 
you really think about the problem, are almost axiomatic but my own 
impressions are that many paint failures can be att ributed to these causes. 
Salt laden coastal atmospheres soon find the paint's weakness. 

The type of failures from the three causes can be illustrated as 
follows, the first case can often be seen at the tops or bottoms of a fairly 
large article and the painting action is \\hen the wrist holding the paint 
soray gun turns outwards at the top and bottom of each vertical stroke. 
This produces thin areas at the top and bouom. The second type of 
failure i obvious but it has orne important ramifications which are:-

Frequently when a damaged article arrives at a 'tore. the Storeman 
tells an 'odd job man' to touch up the article. My comment here is that I 
have frequently seen examples of the touch up paint being ineHective 
and, worse st ill, has actua lly caused the good paint to fail. This i becau~e 
the 'touch up' oaint ls incompatible to the original paint. I believe that 
stringent control of touching up is necessary and only paints and me:hods 
should be used as recommended by the original paint manufacturer. There 
arc also problems with mass produced articles which are spray or flood 
painted. where the same oaint does not exbt in a suitable form for hand 
brush painting. Specificallv we have found that good sand blasting and 
degreasing, followed by zinc enriched paints for transformers. have given 
exc:llent ervice, and the failures are generally due to lack of film thicknes 
from one of the abovementioned reasons. 

Transformers do offer a cha llenge to paint\ because of their irregular 
surfaces - particularly the radiators, and because they are objects which 
are truly exposed to the elements and, in addition, they can be very hot 
when the ambient temperatu re is low, or they cun become exceedingly 
hot when the ambient temperature is very high. Temperatures we have 
recorded of transformers at Karratha make follv of most transformer 
specifications. The painted surfaces must withstand all of these tempera-
ture changes. 

In addition. a transformer during winter may b.! fully loaded and 
very hot. and then a ~hower of rain cau es a very rapid temperature 
change on the thin paint surfaces. 

I acknowledge the quality of muli-pack epoxy paints. micaceous 
paints and other trade names and their uses but production line painting 
and subsequent touching up makes some of these paints difficult to u\e 
when you are dealing with articles for an area from Kununurra 10 

Esperance. 
One interesting point worth mentioning occurs with transformer . 

and that is local heating or cooling can be brought about by the internal 
oil flows. lf a cool area on the tank b formed it become~ an area where 
evaporation of moisture takes the longest and I have seen rusty football 
~hapes which 1 believe could only have occurred for this reason. 
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Of course the question of fully, hot dipped galvanising must be 
raised, and in fact every possible article which can be hot dipped 
galvanised is treated in this way for supply authority uses. But big at.lf:les 
which are subject to distortion are difficult to galvanise. Experimen~s with 
gatvanised radiators and galvanised tanks have produced some expensive 
and .humorous results, though techniques have been developed in Japan 
and 10 Eastern AustraUa to cope. The technique is elaborate and expensive 
but it can be done. At present local gatvanisers are being questioned in 
the correct methods to .see if they can in fact cope. 

CORROSION WITH LEAKAGE CURRENTS: 
Where even minor arcing can take place, usually at the junction of 

metal and porc~lain, corrosion will a lso take place. 

Two simple illustrations can be given. 
I . The swelling of the pin in disc insulators. 
2. The pitting of transformer tanks around the bushing gaskets. 

The swelling of pins in disc insulators is well documented and it 
appears to have been reduced by increasi ng the diameter of the first ridge 
on the underside of the skirts. 

However. the pitting adjacent to gaskets of transformer bushings 
produces heavy rust stain marks down the transformer which are frequent
ly mistaken as oil leaks. At least when seen from the ground. 

Some supply authorities have pecified with some success the use of 
conducting paint over the gasket and onto a small section of the porcelain. 
The endeavour is to provide a continuous metallic path rather than a 
broken path across the gasket. 

DETER~INATION OF SALT CONTENT OF THE A TMOSPIIERE: 
Because the amount of salt carried in the air is largely wind blown. 

and not falling conditions as in the ca e of chimney dusts simply fa ll ing 
to the ground o r being blown some distance away, efforts were made to 
determine how much salt would be collected on a vertical face. 

At first n at sheets of blotting paper were tried a t different heights 
from 10 to 30 feet from the ground. These sheets were positioned to face 
generally the prevailing winds. However, the results did not appear to be 
accurate and a wind vane was used with a target on it. Approximately 
3 times more salt was recorded. Hence this method was thought to be 
more realistic. Various forms of cylinders are also being u ed and these 
;-viii be compared with wind vanes in the same lo~lities during the follow-
mg summers. 

The graph shows an indication of how the alt distribution occurs 
fr?m the .coast inland. The graph indicates clearly that with no wa~hing 
ram the tnland areas produce very adver e results in ay 4 months, as 
opposed to 2 weeks right on the coa~t. 

Figure and graphs produced by other authorities for annual salt 
fallout are of little value to the upply authority engineer because they 
do not show the severity due to the summer months, and the reading~ are 
generally taken from horizontal gauges placed near the ground. 

SALINITY OF SOILS: 
. It ~s outside the scope of th is paper to go into the salinity of soils, 

sod testmg and the pH value of soils. 
But the fact remains that ground du~ts can be very sa line and the 

effects pr?duced. particularly from the pollution and pole top ,fire aspect, 
a re very rmportant. Firstly there are many authorities and people working 
on sa line !>Oi ls mainly for agricultu ral purposes or 'for water torage 
problems. We therefore find that there are m any papers and studies by 
C.S.l.R.O. ~oil cientists, Department of Agriculture of W.A .. and al~o the 
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Public Works' Department of W.A. All of whom have contributed in
formation and are still studying these problems. 

'1 w studies correlate the information in a form that could ~e sily 
used by a supply authority engineer. Nor are stulies taken at the loca ·es 
when a supply authority engineer would like a study to be undert· en. 
I myself have taken many random dust samples, but without the ability to 
take the enormous numter of samples to obtain a true picture over a 
large area, I can only say generally that salt exists at these particular 

localities. 
However. one paper by C.S.I.R.O. workers at Tintintarra in South 

Australia is important as it ~bows the monthly variations of salt right at 
the surface ri~es as high as 4-5i in summer. These very high figures have 
also teen fol nd a t a Department of Agriculture test plot north of Mecker
ing where sa . nity has been recorded at 51 right at the surface. 

These figures are most important because if, for example, stock 
moves across such an area and a pole is located also near such an area. 
then the possibility of a pole fire would be great and yet the presence 
of salt may not be obvious, particularly to pen.onnel who repair the fault. 

Bringing this soi l study more clo ely to the coast I believe that 
Carnarvon has this problem to a very great extent. In a wildflower 
article I have read it points to species of plant living in low lying, tidal 
flats area south of Carnarvon as being capable of living in high saline 
soi ls. The aline dust problem in Carnarvon i~ probably more responsible 
for the failures in Carnarvon than wind borne salt. 

PLANT: 
My o nly advice is to endea,our to wash and clean plant regularly. 

CONCLL , ION: 
1 hav" endeavoured to show that our very long coastline. which is 

surrounded ny large eas. can produce very adverse result~. 
In 2ddition, we have no high mountains to induce rainfall. we have 

low, andy, coastal plain with sparse yegetation, which gives rise to salt 
laden du~t. We have strong on-shore wtnds. 

In short we appear to have every climatic and geographic condition 
to aid corrosion and pollution failures. We really have no sensible scale 
to compare or evaluate this with other parts of the world and it is. 
therefo re, very difficult to convince other engineers of our plight. 

It is useless for example to try to get engineers from other states or 
countries to comprehend the significance of no rain at all say between 
March and the following January as in the Pilbara. 

The principal object of the pape_r is to show that ~h!lst most of 
our coastline may be regarded as havrng a salt problem rmrlar to other 
parts of Australia or the world we have, in addition, a number of 
factors hich widen out this affected area as we proceed north. say 
from 'I ·1chep to orthampton. 
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AOOR£.55 ALL CORPU&PONDENCE TO 

BOX L 112 I G.P.O., PERTH 11001 

T H E STATE ELECTRICITY COMMISSION 
OF WESTERN AUSTRALIA 

132 MURRAY STREET. PERTH. WESTERN AUSTRALIA 

TELEPHONE 25 056 1 

Mr. R.L. Southern, 
Regional Director , 
G. P .O. Box 6070, 
PERTH , W.A . 6001. 

Dear Mr. Sout hern, 

29th August, 1973. 

Many tha nks for your interest in Salt Collection. 

The tube method would appear to be satisfactory providing the 
tube is very s hort otherwise a ' friction ' would be set up by the pipe and 
the collecting target . 

Is this method accepted as a ' standard?' And if so could I 
have more exact details? 

I would be interested to know where s uch an instrument ha s been 
installed and how many miligram/ sq.cm . have been r ecorded during some known 
interval of time especiall y for a coas t a l loc ality. 

Many tha nks again for your i nterest. 

fVFA 

Yours faithfully, 

For W.J. Gillies, 
GENERAL MANAGER . 



RLS:KG 

45/30(57) 

2 2 AUG 1973 ondeon, 
S r..t ctricity C • :i.o , 
Box L921 , G.P. O. , 
;;.;;.;;:;::;.;.;.• . A. 6001 

DOJ:' • 
Colin Rounno of ey llo O!'fico haD sent e the 

i'ollOYinC note in r;ard to our letter or 11 July, hioh 
oey bo of int r at . 

Yours inc 

( R. L. SOOTJIERii) 
!PGIONAL DJRE<n'OR. 
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COMMONWEALTH BUREAU OF HEAD 0 F F ICE TEL.3476311 AREA CODE 03 

I)JJ) METEORO·'OGY 2 DRUMMOND STREET TELEX MET AUST AA30434 
~ l.,; CARLTON. MELBOURNE TELEGRAMS : WHR MELBOURNE 

~DEPARTMENT OF SCIENCE 
~ A 0 0 R E S S C 0 R R E S P 0 N 0 E N C E T 0 0 I R E C T 0 R 0 F M E T E 0 R 0 L 0 G Y, P . 0 . B 0 X 1 2 8 9 K . M EL B 0 U R N E, V I C T 0 R I A 3 0 0 1 

IN REPLY PLEASE QUOTE.. . 30/301 

Regional Director, 
;TBSTERN AUSTRALIA 

.1!11) ""LO.Il: S •• :T 
f?1 ~ 4S/i'E (~4) l .2o lfl( ;/~ 

s indicated on the phone last week I have some notes 
relevant to the above subject which ;:,.ay be of interest to 
.\U' Edmondson. 

2 . During oy U ... • study tour in 1962 I visited the 
University College of .lc.les at Aberysty;yth and inter alia 
discusseu crop husb~dry with a Dr n . u . Edwards . One of 
his fields of '7ork was the salt problew in relation to 
plant zrowth and the attached notes ere bcsed on discussions 
with him. I ~ not aware of the present location of Dr Ed~crdo 
but I have recently corresponded with LX J . A. Taylor, Lecturer 
in Geog-raphy at t he above University . I ll.L'l sure lli Taylor would 
be prepared to assist in redirecting correspondence or advising 
whether ..Mwards ' work is continuing. 

for 

1973 



!TOTES ON uALT DEE-OSITION IU WALES 

based on discussion with Dr R. S. Sd~ards Larch 1962 

Little nill be Gained frohl studies of salt content of rain 
water since a far greater quantity is reaching the land surface during 
no- rain periods . For examllc river water in Sweden was found to contain 
a far higher salt content than indicated by derosition by rainfall alone . 

The relative collecting efficiency of various surfaces has been 
studied : flat surfaces such as leaves are inefficient collectors, 
surfaces such as pine needles are good . 

An instrument to collect dry salt has been designed at 
Aberystwyth: 

C L 1 J 
..Cry rl('l'.-r ,Ay.¥1• C~,J.,~"'r'••• 
$Jt:u.,.,(C\,.,< "'I".... I~ I( , ~ •I 

\find flo~s down the G. I . tube and portion of its aerosol 
content is fixed to the filter paper collector. Rain does not reach 
the paper to leach. Filter papers are replaced weekly or more 
fre1uently under strong wind conditions . Observations at present 
(1 962) are simply relative. 

Most salt aerosols are produced at the shore by the 
brecl(ino· of waves and the larger particles are deposited on 
or near the shore line . Smaller particles may travel great 
distances . The Edwards 1 experiment consisted of 12 collecto~·s 
set up approximately ~ mile apart in three lines a t rib'ht an...,les 
to t he coast each having a different deb-ree of exposure . 

Edv1ards was carr.> ing out ( 1962) a correlc... tion between 
salt cc.tch distribution and \'lind direction. 

He has an interestino theory on the deformation of coastal 
trees . It is knou.n that st1aller objects are better collectors 
t •. an lar~e, young leaves and buds should be better collectors than 
old leaves and therefore are worst affected by the salt concentration. 
The differential gro~th of trees in coastal areas could possibly be 
due to the killing of buds and young leaves on the windward side of 
trees, which results in distorted LTowth as expansion takes place on 
the leeward side of the tree. 
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The Director, 
Du.re<JU of lleteorologr, 
J":"'!!iBOURIID. Vic. 

Attention: STCl) 

RLS:KG 

2 0 J\ll 1973 

The attached cow of a letter trom l"'rank Edmondson on bcbo.lf 
of t he State SEC ~ be of inter est to y oo. . You may r ecall his con
timed r esponsibility for the efficiency of :po er trnnSl!li enion l.ineo , 
badly e.ff ectod by salt corronion along oo.r west coast. 

I think the main point Frank is i DG i s that salt sanpling 
uai , a vertical filter dir cted into the ind by a vane produces 
exceptionally high counts c pared to horizontal sacplingused £or 
other p.trposes. He is intorectod oat in tho effect of short tam 
accunulations of salt in dry oather. 

DESPATCHED 

~~ 
\nit... · · · · · ·· 

------------------~ 

( R. L. soornerm) 
REGIO!iAL DIRLCTOR. 
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TELEX : 92674 

THE STATE 

OUR REF : FE: CJ .. -

YOUR RE:F t-----

ADDRESS ALL CORRESPONDENCE TO 

BOX L 921 . G. P.O .. PERTH. 6001 

ELECTRICITY COMMISSION 
OF WESTERN AUSTRALIA ----132 MURRAY & JNFST~N AUSTRALIA 

..-:1<'\ili'~eJN E 2 5 05'6.l, 

Mr. R. Southern, 
Deputy Director, 
Perth Weather Bureau, 
Wellington Street, 
PERTH, W.A . 6000. 

Dear Mr. Southern, 

11th July, 1973. 

WIND BLOWN SALT 

There are many studies of salt fall out being carried out by 
different departments for va rious purposes. 

We have been principally interested in determining the amount of 
salt being carried by the strong summer on-shore winds along our coast south of 
North West Cape. 

In order to determine the amount of salt passing a given point at 
approximately 30 feet from the ground we have installed a number of wind vanes with 
a flat piece of blotter just in front of the pivot point. 

The main bearing is slightly 'stiff' to prevent unnecessary 
oscillations of the wind vane. We found that square sheets of blotter held in a 
fixed position facing generally at right angles to the prevailing on-shore winds 
did not give reliable resu lts. 

The results we obtained in 1972 - 1973 summer, for one month 
indicated figures far in excess of the figures published in the C. S.I.R.O. 
Divisional Report 1/ 58, "The Major Ions in Western Australian Rainwaters." 
four mile distance point this paper recorded 0.12 mg/ sqcm per year whereas 
miles for a month we recorded 2mg/sqcm. 

For a 
at 2 

This paper of course is dealing with salt in rain water and not salt 
available as the result of wind only. 

We are also going to experiment with the use of a vertical cylinder 
and compare the results with those obtained from the wind vane. 

Your Department may be interested in these results and they also 
may be interested in carrying out the study along other coastlines. We must 
however, stress that we are not interested in total annual figures, because during 
the winter months we have no problems. 

It has been my personal impression that salt has a great deal to do 
with the low scrubby nature of our coastal plains as well as the defic iencies in 
the sandy limestone soils. 

Yours faithfully, 
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Bureau of f,ieteorolog-y, 
127 1lel liugton Street, 
PEH.TB , 6000 . 

Dear SirJ .... adam, 

p t<.IH. 

-·~ Duke Street, 
~- OODYAY, 6566. 

th July, 1973. 
I I 

I was wondering if you woula be able to ident ify 
an object which a friend and myself sighted in the 
sky. 

We saw t.uis object on the 4th July, a t 7 : 00p . ;t, 
and l a ter, at about 8:45p. m., it was gone. The 
object was like a very large, bright star, and it 
was flickeriug the colours of blue , green and 
white. It V"'-8 situa ted to t he ri15ht of the Southern 
Cross , wd was approxiamately 45° above the horizon. 
No stars surroundedi t . It was much lare;;er than any 
other stars visible , and at first \ie mistook it for 
Venus . However, it was in the wrong direction. 

It gave my friend and myself quite a fricht , 
and I would be very t:;·rateful if you could explain 
it to us . 

Yours s incerely, 

J4-~t. Leak 

Jenni Cook. 



JSBH/JV 

45/.38(49) 

Tha Gov rnmont stronomer, 
Tho Oba rv tory, 
.alnut ~~ 
IC • • fJ:J?6. 

Do r ir, 

f 4 JUN 1972 

I encloDing photocopies of two letters concerning U F O' s. 

Could you ple s an er th direct? 

Our vi tion Suporvisor t lls me it ie st unlikely th t the 
objoot so n ne r ojonuo on the 26th would be nn eroplono. 

l 
OESPAiC\-\ED 

b~~l 
--1 
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The Director- General , 
Keteorologieal Office Uet 0 1 Rm T3, 
Headquarters Annexe, 
Eastern Road, 
Bracknell, 
BERKSRIRF. RG12 2UR, 
U. K. 

Attention: Lt . Cdr. L. B. Philpott 

Dear Sir, 

JH:KG 

Thank you for the interesting extract f'roa the log o£ the JJ. V. 
Jervi s Bay. 

There is little I can add to rr::f ori.,sina.l remarks. .e were not 
able to find from satellite pictures or:ry evidence of dust in the vicinity 
of the ll. V. Jervis. However , yw. might be interested in the following 
diagram which illustrates the type of meteorological situation which 
occnrred ove:o: Tiestcrn /.uat1:alia durina the first week of Decembe"l' 1972. 

The combination of strong convection in the trough and strong 
easterly winds over the south of the state ould be an effective 
mechaniam for raising dust and trans1(0rting it out to sea. It lJOUld 
th,.,n eradually fall ~t of the atuosphere bec:::~Uoe of 6J:&vity and , to 
come extent , because of aubsidinz atr associated with the high pressure 
system in the Indian Ocean. 

However, it is surprising that tr.o ships at such different 
latitudes should ha.ve observed the dust at n.ltl.ost the same time. It 
would be eood to kno"i7 whether this wo.s merely a. coincidence and if 
other ships bad observed the dust at other positions and times. 

Yw.rs faithfully, 

(J . 1' . llOPi'lOOD) 
for Regional Director. 
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PO - METEOROLOGICAL OFFICE Xet o 1 Ra T3 

---

Headquarters Annexe Eastern Road Bracknell Berkshire RG12 2UR 

TelexDSa 848160 847010 
Telephone 0344 (Bracknell) 20242 ext 2461 

Dear lira Hopwood 

Please reply to The Director-General 
Your reference 

45/38{40) 
Our reference 

.lP,/Jn334/68,/Jiet 0 1 
Date 

.l2.rune 1973 

Thank you for 70U'r letter ot 13 J1me 1973 oontailliDc 70U'r re.arta on the obeerYation 
ot cluat clouda which we sent 1011 t.roa the Mt~rologioal lo«book ot the • Vancouver 
Ialuad.. We propose to Plbliah the ob8erYation ad your :NIIal'b in the October 1973 
111111ber ot the Jlarine Observer. 

I know 1011 will be intereried alao in the tollovinc extract t.roa the Mt~rologioal 
lopok ot the IIY J'erria Bq. 'l'hia carrie• the saM elate u that ot the Vaeouftr 
X.laDd ad the ahipa were approxt..atel7 in the sue loll8itude thoup the Jerri.a Bq 
wu, ot oourae, a thoumd 111lea or eo farther south. lftle extract reada: 

"8 Deoeaber 1972 vessel'• departure troa :rr..antle on puaap to J'luabi gc• 
A ~· clear Dipt, no cloud, teaparaturea cb7 bnl.b 23.0, wt balb 21.2 , sea 
22.8 • BaroMter 1015.5 ad ateacb", viDd direction s-~ toroe 3. 

'l'he encloncl dra.wiDca {J'iprea 1-4) ahow the n4ar pioture ot clut particles 
ill the at.oaphere. .llthoqb naibillty ... in DJ) a-T iapaired, d.uat could be 
tel t on all exterior wrtacea. '!he to:rt~&tiOD ot the circle on the screen vas 
gradual until 1300 <ll'1'; troll then the bcl4 ot cl11.ri beoae thicker and 1••• 
speckled, eatabliahiD& i taelt at a ndi11.8 ot 5· 3 llilea l"'11Dd the ahip b;r 1400 
CM'l'. Por the tollovi.D&' hour there waa tittle ahan&e, the weather rezein.a 
the • ._ 7et this circle aeez1 ncl;y cont:iJlucl to toll ow ua. It waa eo.. li 
hours later that the radi11.8 ot the circle illoreued, the baDd becaae th.ilmer 
ancl .ore irregular ill shape before tiDall;y 41aintesratiac at approx:iaatel.7 
1545 Clft'. 

---
Our theor,r ia that the naael encountered a •blanket 1 ot du.ri 80118 50 111lea 
a.q. The refiective properti .. ot the particles Y&l'ied according to the 
denai v ot the clu.st cloud. !he tmmel-like gap, aho1111 in PJ.prea 2, 3 aDd 4, 
caused. b7 the ahip'• path throa&h the 1blaaket •, appeared on the starboard 
quarter becauae ot the wind direction at the tiM. {Captaill I 1!: Bovard, 
Jl:r A J ~e, 2Dd ottioer and Jlr R B Redhead, Radio Ottioer ). 

fju veael did not start her Mteorologioal lopook 1mUl 1800 <ll'f on that 
dq eo there are no ~~eteorologi~ details anilable other than those ginn 
at the begbming ot the n.arrati"'!f. 
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On ~h• un~~ption tha~ 70V note woul4 cover both ~he•• oaervationa we propose to 
pw. ~ish th• both with your note in the October 1973 nuaber ot the Jlarine Observer. 
It, honver, you would like ~o ueDd or IIOdity 7our reaarb, ooul4 70U poaeibl7 let 
u bafe ~he tJ.nal veraion ~ 17 Ju.lJ'? It • clo no~ hear troa 70'lb.T ~hen we will 
juri go ahud w1 th our PlbllocUon plana. 

It ia recrettable that ~he Jerrie Bq•a obeerva~ion vaa not available a~ the .... 
u... u that ot the Vmoouver Ielaad; then 7011 could haTe had th• bo~h ~opther. 

-2-

L. ~- ~-i ll i ; 

Ill CDR L B miLPOTT 
tor Jlar1ne ~perintendent 
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45/38(40) 

~ine Superintendent, 
t:eteorological Of fice r et. 01, 
Headquarters Anncxe, 
Eastern Road, 
Braclmell , 
BERKSHIRE, 
ENGLAND. 

Dear Sir, 

JH :KG 

1 3 JUN 1973 

Your Ref. .\FA 13)4./68/1. et . 01 of 3rd April 1 1973 

The observation of dust clouds on 8 Decettber 1972 by Captain Hill 
of JJ. V. Vancouver Inland is interesting b.l.t J:Uzzling. 

On 6, 7 and C Docez:t-er clouds of ho.t m.i.ght have been dust appeared 
in satellite photographs of the north-west coast of .estern Australia and 
adjacent waters. On the 6th these clouds ley above the coast near Port 
Hcdlo.nd and on the 8t h they were at the position given by Captain Hill. 
Unfortunately it is not possible to distin@lish with certainty between dust 
and o.ter clouds on satellite photographs. 

As usuo.l durins SUJ:lmer, a great deal of convective aotivit:;r was 
occurring over land between 1 and 8 December. Dust raised £rom the mrfo.ce 
could be cnrried to a height of 15,000 ft. by convection and transported for 
a considerable horizonta l distance before gravity cauaed it to reach the 
surface SB"&in. The J:U~zlement arises bccauoo there are no reports of blowing 
dust being observed in the North-Uest duri the l ast week of November and the 
first week of December. There ore large, aparsely-inha.bited regions in the 
north of . este.~ stralia and the dust could have been raised withrut boiDB 
observed in Bitch an erca.. However, both rind observations during this tort
night and oatellite photograph~ suggest that such a large maas of dust should 
have been observed ao it approached the coast . 

I om sorry e cannot be more helpful. 

Yrurs faithfully, 

( J • • • JIOPVJ()f)])) 

I 
for Regionel Director. 



J'fF 345 
c.o.o 9444 

November 1970 
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JMH/JV 

45/ 38 (38) 

ED 10 . 

Dear Adrian, 

Y ur UFO questionnaire io enclosed. It s been answered as 
fully as poosibl • However, you will a Ja that we have not received 
many UFO roporte. I think you vo ld be able to got oro informati on 
from tho Obscrv tory at Bickley, t he Department of Civil viat ion 
and the AF. 

Your fai thf'ully, 

DESPATCHED 
~ \ t\fl.'( \91'3 

lnit.~~~ 
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4sf3 ~ 
BUREAU OF METEOROLOGY 

MEMORANDUM 
J- u , bi'Utt'rn C..:ntral Rc:a•onal 

und F,dd Olf•ce• ONLY. 

Wrtle or Pf'lnl cl~arlv 

TO 

R o ~A. 

SUBJECT 

F 345 

DATE .2..4-/ ::/I 7 3 

YOUR REF: 
'J..+ ::J/ 3 S? 

1---------------------------------------,------------~---

SIGNATURE PRINTED NAME APPO INTMENT 

~~~4:-

November 1970 



lU:o. • Walkor , 
Lot 123, 

45/30 (35) 

Ro n Street , 
DERBY . 7. A. 6728 

Dear t.~, 

JBH : LY 

The object you so: on 20th L'.ay , was identi£ied as a 
satellite re-entering the earth' s atcospherc . 

It was seen by people in Broome and at Roebuck Plains 
Station, and also by the crew of a Qantas aircraft flying over 
Derby at the ti~e . 

It probably landed OO'llewhere in the Ind.iD.n Ocean. 

OESPATC~ED 
2 8 HAY 1°P 

~~r ... 

(J .B. TI !ILTON) 
for Re"ion 1 Director 







BUREAU OF METEOROLOGY 

MEMORANDUM 
f•J: UY.t. h• ll t.Cen C l: ntral , R~gtnnal 

end F, e~d Ollices ONLY. 

T~ _ ATTENTION 

u . _L, e. . "PORT HE I l i9 tiJ) 

SUBJECT 

S~F 345 
c.o.o. 94 44 

DATE1}~/j/ }j 

YOUR REF: 

OUR REF: 

SIGNATURE PRINTED NAME 

~-A J rtl.H(Jpwoo 1. 

APPOINTMENT J-J-. 
mET~ 

- ~ 
FILE COPY ~ u1o j;:, (}_ I (). 0 (V s L 0 lA.) 

November 1970 



oienoe 

.M rine SuperiD teM.ent, 
·•teorological Ottica t. 

lie clquart.ra noau, 
aatem oacl, 

Bracknell, 
B I , 

Dear Sir, 

-· ,., . 

loaae tar to Jour letter A t M1534/6A/ et. 01 ot 'rd April 1975 
reprclina a 4uat cloud ob arved bJ t he o!ticera and eDt red in the 
aeteorolo cal lo&bo ot •• 'f. VllACOUYer I laD4. 

Thia obae tion baa be D onfo re to the aio 1 Dirwotor, 
eotern Au tralia, and he .baa been nqueated. to proYide 1ou with hia 

c aut on t he obaerY&tion. 

Regional Director, 
WESTERN AUSTRALIA. 

tour• t i thtull-7, 

(K. .F 
to !f!ctor of a 

Enclosed is copy of a letter from the U. K. Meteorological 1 
Office s which is self explanatory and this office reply. ~,._,G-L.r~"' ~ 

I t would be appreciated if you could provide the U. K. 
with a comment in this mattero 

(K. FRASER) 
f or Director of Meteorology 



PC,~ .. METEOROLOGICAL OFFICE ke.t o 1 Rm T3 

Headquarters Annexe Eastern Road f:ra knell Berkshire RG12 2UR 

~ . Telex atm 848160 847010 
Telephone 0344 (Bracknell) 20242 oxt 2461 

The Director 
Commonwealth Bureau of MeteorolQ: 
P 0 Box 1289K · ' .-. · · 
Melbourne 
Victoria 3001 
Australia 

Dear Sir 

·. 

• 

PJe<JSd reply to Tha 0Jr.~ctor-Grmdri11 

Your reference 

Our reference 

AF/Ml334/68/Met 0 1 
Date 

-3 April 1973 

It is thought that you might be interested in the following extract from the 
--meteorological logbook of the mv Vancouver Island (27664), Captain B Hill on 
pass~~'e from Mack~ towards Cape Town via the Torres Strait. 

"8 December 1972 at 0930 in 13°45'5, 112°08•E. Wind 180° force 2. Low 
thin dust clouds passed over the ship. Noticed by yelloh-brown 
stm~sphere and dry dusty smell of air. Id.ght depos;l t of very fine de.1 .. k 
broW!l dust on paintwo:-k. Lasted about 20 minutes. Nearest land: 
Au ~ralia•s NW Cape, 500 miles to the south. (Messrs L Buchanan, Chief 
Of::.).~er ~d I Macdonald, Cadet)". 

Jf l'.<> could have a comment on this observation, it would be an interes't ing i t~m 
tor the Marine Observer. 

Yours fai. thfully 

for Marine Superintendent 

' . 



BUREAU OF METEOROLOGY 
• Cl ...... ------

F 345 
(·~~ ••) 

1 ,... •••1 t • R·•·"" 

.... ~ ,.. .... J "''···· () "\l \ MEMORANDUM 
\.\' '' " ,. ., •·•~· r., 

DATE 29 / 1 y ' 72 

~----------------------
TO 

J.. o 
ATTENTION 

Pacilities/ Obe. 4 
YOUR REF 

FROM OUR REF 

Observatibns Standards and Practice Section 60/237 

SUBJECT 

Issue ot Pield Book Covers and code booklet 

.lction haueen. taken tct is~ ..11_ small supw_ ot...Flel<l ___ _ 
Book Covers and the Recording and Encoding Weather Observations 

_!?_ooklet (B220) to you.r ottiee. 

Additional small stocks_!ill be available at C.!_ntral __ ~-----

~~--~~~r __ equired~~~ later ~~t~e_. ___ _ 

1---------- -------- - ---- - ------

SIGCUZG 

------ ----------
-----·------ -- ------

PRINTED NAME 

A. K. Day 

APPOINTMENT 

S.T.0.1 

.J 



/ c ,;:,.o ;.;..;.; 

TO 

FROM 

SUBJECT 

BUREAU OF f. .ETEOR.OLOGY 

ctcr w 

Fur uu• luh"~•·n C..:.-.ual, Rr11on~1 
and F,dJ Oltices 01'1L Y. 

' w.,,. or pr.nt dr<>rlu 

Observer 4 

Standards ·a.nc: 

Instructions to Co-opera~i7e Observers 

DA . E 2 .• I . 1/72 
2 L. NOV 1972 
EF: 

OUR REF: 
I 

55/257 

on of de\'£p.o ...... i ................ .L. ..... __ 

de · tLcluded in the distribution of' staticl:a~"'-----

It is re2retted th~t thP.re is A 

ivcn. See a.ttach~d sam le of instrt:..ctiono 

This is brou notice i:? you are not alread aware of 

it so that ou ·will 

raised by Observers. 

SIG ATURE PRINTED NAME 

A. Ko Dc.y 

APPOINTMENT 

S.T.0 . 1 

be 



l300KIET AiiD DE'·TPOI:a' 'l'AELES 

. . . :ndicate negative ter:J.peratures in the field book by ir:cluding 

the minus sign. Also add zeros to make up the necessary th~ee fic~rcs 

i·Then a:::y te!llpel·atu.re is beloi·r 10 in value. For exl?.!:lple: 
' 

minus 5 . 5v is entered as -05 .~ ~ir.us C.5~ is entered as - 00.5 

plus C.5° is entered as 00.5 1 5.5° . t d p us ~s e~ 9re us 05.5 

To calculate dew·point depress i on i'lhen the dry bulb temperature 

is positi~~; and iY'et bulb temperature is negative, ignore the sir-ns ar1j 

add the t~T·;) values. For example : 

d:cy bulb -i-0.60 dry bulb +4.5 0 

i·ret bulb -0.2 
0 

i·iet bulb -2.0 
0 

d.p. depression 
0 0 = 0.8 d.p.depression = 6.5 

v.'here both temperatures are negative calculate the difference beti·reen the 

·b v values in the norn:a.l i·ray. For ex~ple: 

0 
dry bulb~-0.6 ) 
't'ret bulb -0.2° 

d.p. depression = 0.4° 



t lh~~-, /~ l_( CVl·~ L 

aiL-\A-( Ch~ l1/ ) /LvCtrl'·L·-1</r:j 
0 

r--.bs...;J 

9~. 1 0 OCT 1972 

i · -.\ B. of M. 
.. /)./..-1 C,'), PE.RTH. 

-f) rl'·, I 

\~v'->t. '1'¥VJ 

&t/v·u J-' ;t~~- oY .-t-) ~ c( //~ /~' 
U:~ _ A~rv(r~G~ /1,~ ~~~ . . 8!~'] , 
~ ..-n,~~ .'~ 1,1..;_ ~ 1-t._. -[, ~vab--1- .,.,{.....-1--~. 

1o2Lvtetf :RcJ_ ~ 
~ cvfJ<UAA ( 
~I( {\_ Y I 9 -) '}__ 

- J /~r 'rr-..--1 ~"':'-' ~ \'_..' c ( (>.-q ''i ,co VV'-"''"'[ 11 q,;{vO,{_ '; , A_L i:· ,.l_d, 
-J.-~ o.._(.l 41..- ~~tot AJ'-' ..-t.L~ /~ G<v~f -r.a <'~~ 

.o"""""--""YJ ,~ ..e--JZ'-1!( //>cvO tl 'J": 1 ,..{J o/..e<-vv~ h...,-Y .-(~ J 
vl....--k <; r>..~d J-J .. L c·{p.c."'(A ~ ~ /~c ... .) 
" .0/..v /" Cl.t. o £ ,.J .r<-fA'· 0,~ <l. ' ;F./eva! ~.Q..U-"" .11-L • ~I~~ ,__, 

./lJ-<.. ~..)Y /)vd -~'~'-t![ Ct-~~ ~ ~~~ _~~tt jc..'t_.lz 
"l -W __ A__,J~'--~ # ..,-/v LA,~ /~...-r ~o-1-,,...' ,....-7\......(.....--{~"L-1 I\"( (' ( 

/J..- L. _.{:.{~{ ../4H:.___ ~ /1.__ ,.-t.---a ·-n'-0 ()--1-J( ~/1/ .. _.~t.., f Z /1--t.. ; 
-.fi--~:-(.~4-'-A. l~v-:> A~~~ ~ "-'-- ,..,Y/~,0 cAt tf(. ,.._ ~- • ... /-.-- (L: 

/)') ~ . d \.,.- b---l~A~~J /rer-c-\-V t.r c ~ 7"v "\_; rf ~ <--- r. ~;~ ~ 1 ~ 
/\,\.. ~ J '-o r'-C ~L~~ ~ ~\. { ·v .-rtL ~ (..."--1-'-..-;- -.:> C\ (_ C'"-l L ...: 

~. ~c---c/t -~CYL ~~ ~ /01~~-J 0 _<.--;~'-.._/ 
~--.0f .{Q A-J ~ . . 
'JJ~ J·v-v~ ~/h./CJ ;/~- -~~~~ ,tL,7 __,1/..cv;::_ 

u.l~r~ ~~u--~vtQ,--; . ~ o.--rJ ~~v<. 
":,,{)_~,_~ • {)_...~ "'(._~-{'- "~ {c~>/ L~I.Q )t_._ 1 ( j "' C 

~ ) n u .... ~~ ";;;) ~ , ,_ .. r-v t.Z A~ ' 7 
\. t-- > [ , 1.: ,,_,t ... , c t t. t:-Cc ..... ..._, '".J c· J '\..;L..- " ~;)__. ... Ct ;J..._ r 

'{1-'-'--c~~-c.{•i .~:; ~ ~.,_.(, e{ A .. vC ( & /:.c j. ( t :;' (' "- <':· o ~ 
-~Q [.._. '* /C L (.-1~r~( __,a....t. c ~ -~ c..va--~ ;J , ,{'<... ~ .... ~j 

ff~v~l ~(/./ £<1/.:J /Y"h . .-"6• 'lJ /~ 7o ~~l-f.. ~ /-
~~ 7-'? '-r, J{j~~ t:JI: 

/J-9r; . Y1 u clr ( ~,, ) 



RLS :BL 

45/38 

Messrs. K. • & M. P. Wellstead, 
Peteroh-l, 

0 • • 6338 

Dear • Wellsteod, 

Thank 7ou indeed for the co.ret'Ull.y documentod copies 
or we th.er oboervn.tiona tta.ched to ,.our letter or 28th 
September, and ~ I command 1ou. The t must be or great 
value in the buahrire season. 

I have closed oeverol public tiona you mcy find or 
inter st. 

Youre faithfull,y, 



MINUTE 

...:?<f F 406 COMMONWEALTH BUREAU OF METEOROLOGY 

(For in tra office u s e only, in Central and Regional O ff ices. Print or write clearly). 

Observations Petersham (Borden) 
F i le reference 

Svbject 
_ / 

To Minvte 

-The station is located 5{ miles SE of 'WirrR 1 nn nf'f'ir>ial 
v 

rainfall stati on . He is in a fairly isolated area and rainfall 

readings ma.r be of value to the Bureau from a voluntary 

Rainfall station. 

Synoptic stations in the area are 

Hettler 25 miles south 

Ongerup 22 miles north 

K +.~nnino- t:;() milAq .I A q+. 

t-Lli_ 
Obs 4 

6/10/72 

c. o .D. 9497 

November 1968 
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Mr . Southern. 

Bureau of Meteorology. 

127 Wellington St . 

Perth. 6000 . 

Dear Sir. 

Petersham. 

Borden. 6338. 

28th. Sept . 1972. 

Further to information sought by~u at Gairdner River Hall on the 30th August . 

Attached some observations done by us at Kent Loca tion 725. Nalyerlup Creek. 

15 air miles s .E. Borden. Litho . 435. 

Barometer may not be set accurate, but we are used to reading same at these 

settings. These observations are done primarily for Bush Fire Work. 

We hope these may be of some interest in comparing them with forecasts given 

out by the Bureau . 

Yours faithfully , 

K. M. & M. P . Wellstead.) 

J.NJlf . 



.,,,..,., 
\I!E. TIME CLOUD RAIN WIND FORCE WET DRY BROM F . D.R. ~ 

June . l 0712. 3 4 w 0 45 46 29 . 997R ~d-.1~ 
S'~. 

1248 8 ssw 3 50 57 29 . 999R 

(. 0700 8 wnw 2 50 50 29 . 1001R 

1247 10 • 3 51 56 29 . 1001F 

3 0700 1 0 0 45 45 29 . 1003R 

1300 2 n 3 55 63 29 . 1002F -~~~~ 
4 0700 10 6 n 2 50 50 29 . 998F 

1300 10 0 0 54 56 29 . 994F 

5 0700 10 6 n/nnw 2 54 56 29 . 9905 a -!:1.:; J--.L 
I J, 'il4~ 

1253 9 nw 5 58 62 29 . 986F 

6 0720 1 nw 4 48 49 29 . 9845 

7 0710 1 wnw 3 46 47 29.996R 

1300 9 w 3 53 58 29 . 9975 

8 0710 1 n 2 47 48 29 . 9985 

1300 5 nw 7 54 60 29 . 9965 

9 0745 3 24 nw 4 52 54 29 . 987R 

1300 2 wnw 5 57 62 29 . 990R 

10 0750 10 nw 2 50 51 29 . 9975 

1300 5 • 6 54 61 29 . 996F 

11 0730 1 nw 2 46 46 29 . 998R ~h 
1335 9 nw 4 56 60 29.9985 

12 0700 0 0 0 37 36 29 . 1002R 1,. ... .J frfrwt. 
1300 1 0/n 0/1 OG 60 29.10025 

13 0745 0 n 2 44 46 29 . 1007R 

1300 1 n 2 56 60 29 . 1006F 

14 0740 1 n 2 43 45 29 . 1006 

1300 0 n 4 54 64 29 . 10035 

15 07LO 1 nw 3 46 49 29 . 10005 ~ f 
1300 2 iiJt4 3/4 58 65 29.998F 

16 0710 1 nw 3 49 51 29 . 9985 



~~TE Tit1E CLOUD RAIH WIND FORCE WET DRY BROM F .D.R. 

L6 1306 3 nw 4 57 62 28 , 996F 

-17 0710 10 8 w 2 51 51 29.998R 

1300 9 w/sw 3 53 59 29. 999R 

18 0730 10 nw 2 48 48 29 . 1005R ~~ M 
1250 4 wnw 2/3 55 61 29.1004F 

19 0710 3 nw 3 49 50 29 . 1003F 

1245 2 nw 5 55 63 29 . 1000F 

20 0800 10 nw 3 62 54 29 .999F ¥~~ 
1252 10 sw 4 48 52 29.999S ~qr~. 

21 0706 • 2 39 41 29 .1006R 

1300 3 sw 3 50 55 29 . 1007R 

22 0710 1 0 0 42 45J 29 . 10095 

1300 4 • 2 53 60 29 . 1009F 

23 0717 0 ne 0 39 39 29 . 1011R 

1250 6 8W 1 54 59 29 . 1011S 

24 0710 1 ne 0 40 41 29.1009F ~ at;...~~.~ . 

1300 5 nw 4 51 58 29.1008F 

25 0705 1 nnw 1 42 43 29 . 1007S 

1250 5 WSW 3 56 63 29.1006F 

26 o700 4 n 0 43 45 29.1004F 

27 0715 0 nw 2 39 40 29 . 9985 

1300 3 nw 4 54 60 

28 0715 8 2 0 0 46 47 29 . 1004R ~rJ, ~4t~IJ: 

1245 4 2 • 0 49 57 29.10045 

29 0715 1 nne 2 43 44 29.1002F 

1250 9 n 5 54 63 29 .998F 

30 0720 10 nw 5 52 53 29 . 995R 

1250 8 wnw 5 54 59 29.994F 

48 



DATE TIME CLOUD RAIN WIND FORCE \'r ET DRY BROM 
/Cf 

c.1 u1y . 9 0725 n 2 40 43 29 . 1004F 

1256 n 4 53 63 29 . 1001F 

10 0730 1 nne 0 40 4 4 29 . 10015 

1250 1 wnw 1 50 63 29 . 10015 

11 0730 wnw 0 38 40 29.10005 ¥~· 
1250 wnw 3/4 53 60 29 . 999F 

12 0725 10 4 w 2 43 48 29 . 994F 

1258 6 w 5/6 50 53 29 . 991F 

13 0730 10 nw 2/3 42 43 29 . 992F 

1250 6 nw 5 48 54 29 . 988F 

14 0720 10 9 w 3 43 44 29.989R M ~ 
1255 6 wnw 4/5 50 57 29 . 9895 

15 0717 1 5 w 2 37 38 29.1000R 

1250 4 wnw 5 50 57 29.10015 

16 0715 3 nnw 3 44 47 29 . 998F 

1257 8 nw 5 50 59 29 . 995F 

17 0720 1 wnw 3 42 43 29 . 998R 

1248 5 w 3 49 55 29 . 999R 

18 0740 1 4 nw 3 43 44 29 . 10025 

1308 8 w 2/3 50 55 29 . 10025 

19 0720 10 nw 4 48 52 29 . 999F 

1255 2 nw 6 55 61 29 . 998F 

20 0720 3 1 • 3 48 50 29. 9985 ¥4~· 
20 1250 9 w s 49 54 29 . 997F 

21 0715 3 6 0 0 36 38 29 . 1006R ~ ,f.,wJ ..f.,...,d Sf. 
1250 1 s 2/3 47 55 29 . 1007R 

22 0725 0 n 2 34 35 29. 1004F £i~1~ ~~· 
1250 0 nnw 3/4 47 55 29. 1002F 

23 0710 2 n 1/2 39 41 29 . 997F 
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25 

26 

27 

28 

29 

30 

31 

2 

3 

4 

5 

6 

7 

8 

'"'tME CLOUD 

0720 10 

1250 10 

0750 8 

1250 6 

0725 1 

1250 9 

0725 2 

1253 8 

0737 4 

1250 5 

0715 2 

1300 8 

0715 1 

1250 5 

0718 5 

1250 8 

0755 1 

1250 

0713 

1300 

0712 

1300 

0720 

1250 

0720 

1250 

0710 

1300 

0730 

1250 

0728 

1 250 

5 

8 

9 

1 

6 

7 

9 

1 

10 

2 

5 

2 

9 

6 

5 

RAIN 

3 

11 

5 

43 

3 

9 

2 

6 

WIND FORCE WET DRY 

n 4 47 51 

nw 

w 1 

ssw 2 

ne 0 

se 1 

nne 2 

wnw 3/4 

nw 4 

nw 4/6 

nnw 2 

nw 4 

nw 4 

WSW 3 

wnw 3 

w 4 

nw 4 

wnw 6/7 

wnw 1 / 2 

sw 

nw 

nw 

0 

swv 

0 

• 
w/sw 

sw 

wnw 

WSW 

sw 

WSW 

0/1 

3 

5/6 

0 

4 

0 

4/5 

5 

4 

4 

2 

4 

3/4 

54 57 

47 48 

53 55 

36 36 

50 54 

42 43 

50 60 

53 54 

57 65 

47 49 

57 61 

47 48 

52 58 

45 45 

51 56 

46 47 

55 61 

47 48 

51 58 

45 47 

55 61 

42 43 

48 54 

38 38 

49 53 

45 45 

48 48 

42 43 

48 52 

40 43 

47 52 

BROM 

29 . 987F 

29- 9878 

29 . 998R 

29 . 999R 

29 . 1003R ~ ~-

29 . 1002F 

29 . 998F 

29 . 995F 

29 . 988F 

29 . 987F 

29. 990F 

29 . 988F 

29 . 9848 

29.9858 

29 . 988F 

29 . 9888 

29.990R 

29 . 9908 

29.999R 

29 . 10008 

29 . 10008 

29 . 998F 

29.1002R 

29 . 10025 

29 . 1002F Hr~ol ~ ~ v . 
29 . 1000F 

29. 1003R 

29 . 10048 

29 . 1003F 

29 . 1001F 

29 . 9998 

29.1000R 
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Aug.l. v/20 

:p5o 

10 0712 

1250 

11 0730 

1250 

12 0712 

1250 

13 0717 

1250 

14 0720 

1250 

15 0745 

1250 

16 0715 

1400 

17 0715 

1200 

18 0710 

1250 

19 0710 

1255 

20 0720 

1250 

21 0 710 

1250 

22 0733 

1245 

23 0702 

1245 

24 o700 

25 0656 

1228 

26 0655 

1240 

27 0728 

1253 

28 0720 

1245 

CLOUD RAIN WIND FORCE WET DRY BROM 

29. 999F .fA.)..:-/, ~ ~ · S 17 
29 . 999S 

10 

9 

9 

9 

10 

10 

8 

10 

4 
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49 
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15 

16 

17 
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1250 
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9 

8 

8 

9 

9 

6 
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52 
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47 
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59 61 
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55 62 29.982F 
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53 
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54 60 

50 68 

54 

59 

55 

67 

56 61 

58 67 

44 46 

44 46 

29 . 9825 

29 . 984R 

29 . 995R 
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54 
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55 
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0654 
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0645 
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0658 
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8 

7 

9 

9 

8 
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8 

2 

10 

10 

10 

10 

10 

9 

7 

8 

10 

10 

9 

10 

1 

7 

9 

5 

7 

3 

1 

2 

2 

5 

1 
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9 
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5 
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55 

59 

55 
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56 

69 
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29 . 993R J.. ca .. l d.&-,. ¥- t•'\ · 
29 . 992F 

67 94 29 . 9928 

71 96 29 . 991F 

68 83 29.992R 

62 63 29 . 9968 

68 79 29 . 9968 

69 87 29 . 995F 

71 90 29 . 994F 

71 85 29 . 992F 

69 82 29 . 991F 

52 63 29 . 990F 

62 83 

58 58 

60 61 

29 . 988F to{•o ~ :t::Ll to'k;>"") . 

29 . 9888 

29 . 992R 

52 55 29 . 9998 

58 64 

54 62 

57 60 

56 58 

62 67 

29 . 9998 

29 . 1002R 

29 . 10028 

29 . 10048 

29 . 10048 



11 

12 

13 

14 

15 

16 

17 

18 

x24 

26 

27 

28 

29 

30 

31 

TIME 

0650 

1230 

0645 

1250 

0652 

1249 

0645 

0905 

1005 

1200 

1255 

1400 

1500 

1600 

0643 

1250 

0657 

1250 

0750 

1245 

0650 

1250 

0650 

1250 

0700 

1248 

0657 

1250 

0656 

1250 

0657 

1245 

1450 

0 712 

1143 

1245 

1416 

1530 

0658 

1250 

CLOUD 

10 

10 

1 

4 

4 

1 

3 

6 

8 

9 

9 

10 

4 

4 

6 

9 

10 

2 

2 

6 

8 

5 

8 

7 

4 

9 

RAIN 

4 

1 

WIND FORCE WET DRY 

57 .... 
ese 

• 
eae 

ne 

nne 

2 

2 

2 

3 

4 

4 

56 

62 73 

55 57 

63 73 

55 58 

62 84 

n 4/5 57 68 

n 5/6 61 84 

n/nw 4/5 63 86 

n/ nnw 5 65 88 

66 94 

67 99 

66 99 

66 81 

57 60 

58 71 

56 60 

62 76 

58 63 

54 80 

58 11 

63 76 

58 60 

nnw 

w 

nw 

8 

sse 

sse 

ene 

ne 

e 

se 

se 

ese 

•• 
se 

se 

ene 

ene 

wnw 

WSW 

se 

se 

e 

e n e 

nw 

nnw 

nw 

se 

sse 

se 

5 

5 

5 

5 

3 

3 

2 

1 

1 

3 

3 

2 

4/ 5 70 80 

2/3 58 58 

3 

3 

4 

59 62 

60 63 

68 87 

4/5 62 65 

3 

1 

2 

2 

1 

6 

5 

6 

5 

2 

1 

68 80 

61 63 

65 77 

67 82 

62 67 

70 88 

70 96 

69 94 

70 

64 

80 

65 

65 73 

BROM 

29 . 1002F 

29 . 1000F 

29 . 1000R ¥' ob,....r. 

29 . 999F 

29. 999F o&•..tj h el...••c.ti/. 
29 . 998F 

29 . 996F 

29 . 9965 

29 . 9965 

29.994F 

;:> 4)~ ()- 5". 
29. 992F ~. _ L. G 

S. W". D.J D. IS~~~~ • 

29 . 1000R 

29 . 10005 

29 . 10015 

29 . 998F 

29 . 9985 A~ r~ ~~-
29. 997F 

29 . 1000R 

29 . 998F 

29.991F 

29 . 991F 

29 . 9995 

29 . 9985 

29.996F 

29 . 993F 

29 . 994R 

29 . 996R 

29 . 1000R 

29 . 999F .~.£..1- ,.,..._:_~ -4.,... rlt:J 

29 . 998F 

29 . 997F 

29 . 995F 

29 . 994F 

29. 993F 

29 . 9935 

29 . 999R 

29 . 999S 



DATE 

feb 

2 

3 

4 

5 

6 

7 

8 

9 

LO 

11 

12 

13 

14 

15 

16 

TIME 

0658 

CLOUD 

10 

1243 10 

0657 10 

0648 3 

1345 2 

0648 10 

1015 1 

1245 

0740 3 

11 30 

1245 

0655 

1050 

1250 

1404 

1500 

1 545 

1645 

0645 

0753 

1130 

1250 

1408 

1610 

0645 

1300 

0655 

1250 

0658 

1247 

0654 

1 245 

0700 

1241 

0656 

1248 

0640 

1248 

0645 

1252 

10 

2 

1 

4 

4 

4 

9 

1 

1 

1 

1 

1 

1 

10 

4 

10 

9 

10 

9 

1 

3 

6 

7 

10 

1 

RAIN WIND 

2 ese 

ae 

ese 

e 

• 
se 

ese 

ese 

se 

sse 

sse 

e 

n 

nne 

nne 

nne 

ne 

ne 

• 
ne 

nnw 

nw 

se 

se 

ae 

eae 

eae 

e 

a 

a 

e 

• 
ne 

ese 

e 

ne 

ese 

nne 

ae 

se 

FORCE 

0 

4 

3 

' 4 

0 

2 

2 

2 

1 

2 

1 

4/5 

5/6 

4/ 5 

5 

6 

4 

0 

0 

1 

2 

3 

4 

1 

WET 

61 

DRY 

62 

65 68 

58 60 

58 64 

68 91 

64 64 

68 75 

65 85 

64 67 

70 84 

71 88 

63 

70 

70 

69 

68 

63 

94 

103 

100 

98 

68 98 

65 93 

65 73 

69 89 

68 94 

67 97 

72 87 

72 83 

63 64 

H 4 70 80 

0 

2/3 

3 

4 

2 

4 

3 

2 

1 

3 

1 

0 

2 

4 

62 62 

68 82 

56 60 

58 70 

50 55 

59 68 

55 58 

62 84 

57 60 

63 87 

56 

63 

62 

58 

85 

64 

66 73 

BROM 

29.1001S 

29 . 1008F 

29 . 1004R 

29 . 1004S 

29 . 996F 

29 . 996F ~ .t.,..._,.~ h 
29. 997R 

29 . 996F 

29 . 996F ~ h 
29 . 996S 

29 . 996S 

29 . 999S 

29 . 998F 

29 . 996F 

29 . 994F 

29 . 993F 

29 . 993F 

J..·~ .. r h 
~ ko 1 . 

.b8& ,:_·., -~ ~ ~ . 

29 . 993S ~ ....._ c:a..-. "- •t..-..s. 
d.~ ~·1 ret. 

29.995F - ~,. . 

29 . 995S .J....,. A , de , · ti-o. ttl. £ · 

29 . 995S 

29 . 994R 

29 . 994S 

29 . 995R 

29 . 998S 

29 . 995F 

29 . 989F 

29 . 986F 

29 . 994R 

29 . 996R 

29 . 1004R 

29 . 100.5 

29.10035 

29.1000F 

29 . 999F 

29. 997F w;_d.A. E. · s i. 1 u. ?Jo t.... s . 

29 . 995F 

29 . 992F 

29 . 997R 

29 . 998R 



DATE TIME CLOUD RAIN WIND FORCE WET BRY BROM 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

650 3 

1250 3 

0650 10 

1226 4 

0700 8 

0720 

1245 1 

0655 9 

1300 8 

0652 1 

1105 0 

1250 

0645 1 

1105 5 

1255 6 

5 0659 

1216 

0655 1 

1250 

0650 10 

1247 

0715 10 

1255 10 

0654 4 

1300 10 

0645 9 

6 

8 

1300 9 

~ch. 0655 10 13 

2 

3 

4 

5 

6 

1250 10 

0655 10 

1250 10 

53 

0657 10 17 

1250 10 

0653 l 

1247 10 

0705 6 

1245 l 

0650 

1 250 

e 3 

eae 5 

ese 3/4 

eae 3 

' 3 

ene 3/4 

ese 

ne 

n 

n 

5 

4 

3 

4 

nnw 2/3 

n 

n 

nw 

se 

se 

ese 

se 

e 

nw 

se 

se 

sse 

se 

ae 

' 
' e 

se 

ae 

e 

e 

ene 

3/4 

4/5 

4/5 

2 

2 

2 

4 

2 

1 

1 

5 

4 

3 

4 

4 

2/3 

2 

4 

3 

3/4 

5 

2 

ene 3/4 

ene 

e 

2 

1 

nne 3 

nne 4 

59 59 

66 78 

58 60 

62 71 

48 48 

58 67 

65 78 

55 58 

65 85 

57 65 

66 92 

66 94 

58 74 

65 88 

67 95 

64 65 

68 80 

60 63 

67 

61 

80 

63 

66 87 

60 61 

58 62 

51 56 

57 63 

55 58 

62 66 

60 60 

64 64 

62 62 

64 64 

62 63 

64 66 

58 61 

62 66 

62 64 

70 80 

62 64 

76 87 

29 . 1000S 

29.999F 

29 . 999S 

29 . 999S 

29 . 998S 

29.1002R 

29 . 1001F 

29 . 1002R 

29 . 1000F 

29 . 999F 

29 . 999 

29 . 998F 

29.997F 

29 . 997S 

29 . 996F 

29 . 998S ~ ~ 
29 . 998S 

29 . 1000S 

29 . 999F 

29.994F 

29 . 990F 

29 . 990S 

29 . 992R 

29 . 998R 

29.999R 

29.1000F 

29 . 998F 

29.994F 

29 . 992 

29 . 994S 

29 . 994S 

29.995S 

29 . 996R 

29 . 996S 

29.996S 

29 . 996S 

29.994F 

29.990F 

29 . 987F 

7 



DATE TIME CLOUD RAIN WI!m FORCE ET DRY BROH 

7 

8 

9 

LO 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

0657 

1300 

0656 

1248 

0655 

1249 

0656 

1248 

0650 

1234 

07LO 

1245 

0648 

1250 

0650 

1247 

0648 

1235 

0645 

1300 

0655 

1300 

0648 

1245 

0717 

1250 

0655 

1300 

0 656 

0650 

1300 

0650 

1215 

1825 

0650 

1300 

0658 

1255 

0715 

1245 

10 

10 

4 

4 

9 

2 

9 

2 

9 

6 

4 

10 

5 

5 

9 

10 

8 

1 

1 

1 

1 

2 

2 

3 

1 

8 

8 

1 

4 

1 

7 

10 

10 

6 

8 

5 

1 

8 

s 

sse 

sse 

se 

ese 

ese 

e 

e 

e 

se 

se 

se 

e 

ese 

e 

' nnw 

nne 

sw/ s 

se 

sse 

ene 

se 2 

ese 

e 

nw 

nw 

• 
WSW 

sw 

sw 

WSW 

nne 

3 

2 

3 

0/1 

64 66 

65 69 

57 59 

63 69 

58 58 

65 71 

2/3 55 60 

2/3 61 70 

3 56 58 

5 62 67 

3/4 58 64 

1/2 66 79 

4 

4 

2 

3 

59 63 

62 68 

59 61 

64 70 

3/4 60 62 

3 

2 

1 

2 

3 

2 

2 

0/1 

3 

4 

0 

6 6 75 

62 63 

69 84 

58 62 

69 76 

50 52 

59 

55 

59 

69 

57 

69 

53 55 

63 78 

62 63 

58 60 

66 73 

60 60 

4/ 5 63 84 

4 

3 

4 

2 

2 

1 

58 80 

58 64 

58 61 

45 47 

52 62 

43 44 

52 63 

29 . 990R 

29 . 992R 

29 . 998R 

29. 996F 

29 . 9965 AV~ ~ ~ ~ s.e . 
29 . 995F 

29 . 1 000R 

29 . 999F 

29 . 1003R 

29.1003F 

29 . 1002F 

29 . 1000F 

29 . 1003R .JtN.o ~ d-..4/ 
29 . 1004R 

29 . 10045 

29 . 1004F 

29 . 1004F 

29.1003F 

29 . 999F .f-o ).. -a- J-4. 
29 . 996F 

29 . 996R 

29. 998R ..4'~ -4.104~ • 

29 . 1004R .. W .. .:-1 ~1!1 .J--1. S.~e. 

29 . Jl0045 

29 . 10065 A.V...:.......l c.l. ••• J ..l.t-.J, £. . s.; . 

29 . 1004F 

29 . 1 0045 

29 . 999F 

29 .1001R 

29 . 1002F 

29.999F 

29 . 999F 

29 . 996F 

29 . 994R J-. -4.4 .ta..f-1 N • 5. 
29 . 996R 

29 . 9965 

29 . 9985 

29 . 999R 

29 . 1001R 

29 . 1 000F 



28 

29 

30 

31 

TIME 

0655 

1045 

1249 

0656 

1250 

0658 

1250 

0658 

1250 

0656 

1248 

fPril. 0655 

2 

3 

4 

5 

6 

7 

8 

9 

10 

ll 

12 

13 

14 

1245 

0710 

1250 

1415 

0650 

1245 

0657 

1250 

0654 

0656 

1250 

0656 

1250 

0658 

1245 

0720 

1252 

0656 

1252 

0648 

1247 

0655 

1249 

0656 

1248 

0657 

1247 

CLOUD 

7 

l 

l 

l 

5 

3 

4 

6 

2 

l 

2 

3 

l 

5 

10 

1 

7 

l 

9 

9 

2 

6 

6 

4 

l 

l 

5 

9 

l 

4 

4 

l 

RAIN 

4 

6 

WIND FORCE WET DRY 

54 

78 

82 

48 

n 

nw 

nw 

wnw 

nw 

4 

a 
7 

4/5 

3 

49 

56 

58 

46 

58 71 

57 58 

wnw 4/5 61 74 

nnw l 54 55 

BROM 

29 . 989F 

29 . 983F 

29 . 983F 

29 . 9945 

29.993F 

29 . 994R 

29 . 9945 

29 . 1001R 

sw 2 

l 

60 70 29 . 1002R 

ne 53 58 29 . 100 2F 

62 80 

nne 2 55 64 

nnw 2/4 65 92 

n 3 55 70 

29 . lOOOF 

29 . 10005 

29 . 10005 

29 . 999F 

6_.. 

~~(~ 
~~~-w-~ 

nnw 4/5 65 90 29 .1ii998F 

nw 4/5 66 94 29.997F 

sw 0 60 61 29 . 9975 

sse 2/3 63 66 29 . 999R 

nne l 

nw 4 

w 

w 

sw 

w 

w 

n 

n 

3/4 

2 

4 

2 

0 

0 

2 

nnw 2/3 

nw 6/7 

wnw 2 

ae 

ne 

n 

n 

nw 

se 

8 

2 

0 

3 

3 

3 

l 

3 

47 

67 

54 

60 

62 

29 . 10005 

29 . 999F 

29 . 998F 

29 . 9875 

29 . 9885 

43 29 . 996R 

55 

48 

60 

47 

70 

29 . 998R 

29 . 1002R 

29 . 10025 

29.10055 

29 . 1004F 

53 29 . 998F 

81 29 . 996F 

54 29 . l002R 44/_:...~ ~~ 5 -l./: 
64 

51 

29 . l003R 

29 . 10065 

73 29 . l004F 

58 29 . 1002F 

85 

57 

76 

29 . 999F 

29 . 1002R 

29 . lOOlF 



DATE TIME CLOUD RAIN WIND FORCE WET DRY BROM 

iBr. 0657 9 ese 0 53 29 . 10035 

1 1253 ne 0 80 29.1001F 

16 0718 n 2 67 29.1002R 

1247 nw 3/4 91 29 . 1001F 

17 0655 n 3 66 29 . 999F 

0845 n 3/4 73 29 . 9995 

1245 n 5 89 29 . 997F a.. ~~ 
18 0650 1 nw 3 52 29 . 989F 

1250 5 nw 6/7 80 29 . 988F 

19 0656 7 nw 2 56 29 . 990F 

1300 10 wnw 4 55 29 . 984F 

20 0657 3 41 • 4 48 29.991R ~LL1--~1~ 
1253 4 WSW 5/6 60 29 . 990F "cf d& .;.( • • ' . 

21 0658 9 w 1 52 29 . 1000R 

1248 6 w 2 68 29 .10005 

22 0657 7 w 1 57 29 . 10035 .W-:...1 J-..1 .L-et s . w . 
1250 10 sse 3/4 61 29. 1006R 

23 0730 10 16 e 2 54 29 . 10085 

1250 9 ene 2 60 29 . 1008F 

24 0658 ne 1 48 29 . 1007F 

1248 ne 0 68 29 . 1005F 

25 0650 nnw 2 52 29 . 1004F 

1245 w 3 73 29 . 1003F 

26 0650 3 48 29.10045 ..w~ tl...-.t L-.1.. IJ 

27 0656 fog n 0 52 29 . 1001F ..t •••. 'I ~ h· lo"'14 Jl~ . 
1248 3 nw 5/6 83 29.998F 

28 0658 3 wnw 3 53 29 . 998F 

1250 5 • 4/5 73 29 . 9985 

29 0655 n 0 50 29 . 1000R 

1245 8 nw 2 69 29 . 1001R 

30 0720 n 1 55 29 . 10015 ~~t·,. 
1249 1 wnw 1 77 29 . 999F 

~ay 0703 ne 0 58 29 . 1001R ~M· 
1250 1 w 0 73 29 .10005 

2 1250 1 ne 1 73 29.10025 

3 0656 ne 2/3 59 29 . 1000F 

1250 nnw 5/6 88 29 . 9985 

4 0700 9 n 2/3 56 29.998F f4 ~ ~· J.+ "'-'· 
1250 10 Hnw 5/6 83 29 . 996F 



PATE 'I'TJ1E CLOUD RAIN WIND FORCE WET DRY BROM 

29.1002R • ~.vo 9 sw 3 58 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

12~0 10 

0700 10 

\247 9 

0720 5 

0650 7 

1247 3 

0655 

1250 3 

0705 

1252 

0648 

1250 

0705 10 

1 

3 

1 

1250 9 

0718 10 

1255 6 

0715 6 

1250 8 

0710 2 

1250 

0711 5 

1250 8 

0700 1 

1252 7 

0700 1 

1249 1 

0650 

1250 

20 0700 

1245 

211 0740 

1245 

22 

23 

24 

0702 

1250 

0700 

1250 

0700 

1250 

1 

1 

8 

7 

9 

6 

1 

9 

9 

22 

20 

11 

8 

se 

se 

• 
wnw 

wnw 

nw 

wnw 

se 

ne 

wnw 

wnw 

wnw 

w 

WSW 

nw 

wnw 

wnw 

.. 
wnw 

WSW 

ne 

N 

ne 

n 

n 

n 

n 

wnw 

ese 

ese 

ne 

n 

n 

nnw 

3/4 

2 

1 

0 

3 

0 

0 

2 

0 

3 60 

3 55 

6/7 55 

3 

4 

2 

3 

0 

2 

0 

2 

0 

0 

1 

45 

57 

47 

58 

50 

58 

48 

58 

45 

61 

47 

3/4 58 

2 46 

3 67 

ld 48 

1 65 

2 

3 

1 

2 

1 

1 

55 

63 

54 

63 

55 

58 

60 29 . 1003S 

56 29.1004F 

62 29.1002F 

50 29 . 999F ~, M . 
57 29.1001R 

68 29 .1001S 

46 29 . 1002R 

70 29.1004S 

48 

69 

55 

72 

29 . 1006S 

29 . 1004F 

29 . 1002F 

29 . 1000F 

55 29 . 996F he>. *\ h · 
68 29.993F 

57 29.986F 

65 29 . 984F 

46 29.995R 

58 29.998R 

48 29.1000R 

68 29 . 1000S 

52 29.1002F 

64 29.1004S 

50 29.1005R 

64 29 . 1006S 

46 29.1010R ~ t•• ....1 i•'\· 
69 29.1010S 

50 29.1011S 

74 29.1010F 

51 29.1008S 

74 29 .1007F 

52 29.1004S 

85 29.1003F 

56 29.1008S 

65 29.1008S 

54 29 . 1008S .1:.-t, ~~ ,J..,.......J · 
68 29.1006F 

57 29 . 1007S 

67 29 .1006F 



26 

27 

28 

29 

30 

31 

~une . 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 
/ 

13 

CLOUD RAIN WIND FORCE W~T DRY BROH TIME 

0705 

1250 

0700 1 

1250 1 

0700 

1245 

0700 3 

1245 3 

0714 2 

1250 3 

0700 10 

1233 10 

0700 10 

1253 8 

0700 1 

1245 9 

0705 10 

1248 8 

0700 10 

1245 3 

0715 1 

1245 10 

0700 1 

1250 8 

0710 1 

1249 3 

0700 

1250 1 

0700 

1250 

0715 

1250 

0715 

1245 

0740 

1245 

0715 

2 

5 

2 

4 

8 

5 

9 

8 

4 

1250 10 

0710 10 

1258 10 

8 

15 

5 

nne 

ne 

ne 

n 

ene 

n 

nne 

,. 5 

n 

n 

n 

nnw 

wnw 

nw 

• 
sw 

nw 

wnw 

WS W 

WSW 

nw 

nw 

nw 

nw 

n 

nw 

nnw 

wnw 

wnw 

sw 

n 

n 

n 

n 

n 

n 

nw 

0 

3 

45 47 29 .1009R 

56 76 29 . 10095 

2/3 48 52 29 . 10095 

3 

4 

3 

4 

58 70 29 . 1008F 

45 50 29 . 1007F 

54 67 

43 48 29 . 1004F 

4/5 50 65 

2 

3 

0 

5 

6 

3 

4 

3 

4 

0 

2 

2 

6/7 

4 

5/6 

0 

0 

0 

1 

4/5 

2 

3 

4 

1 

5/6 

3 

5 

6 

7/8 

43 52 29 . 1000F 

55 74 29 . 998F 

50 58 29 . 997F 

53 66 

53 54 

29 . 995F 3~ ~- (-- t.f, . 
29 . 985F 

55 60 29 . 982F 

47 47 29 . 990R 

53 62 29 . 994R 

50 52 29 . 9985 

54 63 29 . 9985 

44 44 29 . 1003R ~ f-,. 
55 60 

47 47 

56 61 

53 55 

59 68 

47 48 

29 . 1002F 

29 . 100 2F 

29 . 1001F 

29 . 1002R 

29 . 1001F 

29 . 1008R 

59 66n 29 . 10085 

54 

64 

29 . 1007F .4.~~ 'r'~ J 6•1· 
29 . 1006F 

52 

57 

44 45 29 . 1004F 

58 68 

47 

60 67 

44 

58 

45 

54 

44 

45 

64 

53 

69 

51 

53 68 

53 64 

56 65 

29 . 1002F 

29 . 10025 

29 . 10048 

29 . 1003F 

29 . 1001F 

29 . 1000F 

29 . 999F 

29 . 998F 

29 . 994F 

~M·~· 

t..i.-c· J. ~ ~ ~-

29.993F 11"-o\..- . -lt.A .. J ~ 1{~ 
~ J.w.;t . 



15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 . 

30 

TIME CLOUD :RAIN WIND FORCE WET DHY BHOM 

29 . 998H I 0700 6 

1252 9 

2 J6 45 

1247 

0700 

1248 3 

4 

0720 9 

1248 9 

0725 

1247 

0700 

1247 7 

6 

4 

0700 1 

1255 7 

11 

9 

8 

0718 10 21 

1255 10 

0700 1 

1248 2 

0700 1 

1250 9 

0704 7 

1250 8 

0730 

1253 9 

0700 3 

1255 9 

0714 2 

1248 7 

0720 

1300 

4 

5 

0700 5 

1235 9 

0700 8 

1235 9 

24 

32 

7 

nw 
nnw 

nw 

sw 

e 

ene 

w 

sse 

se 

ene 

nne 

nne 

n 

nw 

B 

nw 

nnw 

n 

nw 

wnw 

nw 

WSW 

WSW 

sw 

w 

sw 

w 

8 

w 

SW 

0 

2 

0 

4 

54 55 

58 63 29 . 9988 

47 48 

57 64 

33 33 

29.9998 

29 . 1000H 

2/3 55 56 

29 . 10048 ..l..c.~ ~-
29 . 10048 

1 

0 

0 

2 

3 

3 

4 

5 

5 

3 

2 

2 

4 

4 

6/7 

5 

5/6 

3 

6 

5 

3/4 

1 

1 

1 

1 

48 50 29 . 1002F 

56 58 29.1000F 

50 50 

57 58 

40 40 

57 60 

47 48 

57 65 

55 55 

58 60 

38 40 

52 54 

37 38 

50 54 

54 55 

47 48 

42 43 

48 51 

45 47 

53 60 

42 44 

48 49 

39 40 

48 53 

43 45 

49 54 

43 44 

52 57 

10018 

10018 

10028 

10028 

1001F 

1:6l 998F 

988F 

984F 

994H 

9948 

995F 

992F 

984F 

980F 

984H 

9858 

992F 

990F 

992H 

994H 

~-t.
lit'-

997s cl...cA. ~ ..... ,..~.Ao ~s~. 
998H 

1000F c1..-.J ~ .(.A· • • J.o 5 S t.r. 

1001H 

1003R 

10038 
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