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45/38

Mrs J Ten Seldam
Boxwood Hill
Via BORDEN WA 6338

Dear Mrs Ten Seldam

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 information 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

2

(B JAHN)
for Regional Director

3 July 1981
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AURORA SIGHTING
FIRST NOTICED AT START OF SHIFT 1545 GMT 12/4/81
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FADED AND GONE BY 1605GMT

1300196MT

METSEW AA93414 at

™ ! /.: ; T ’4fL’ ,;?Zﬁlgaékf P>



LB : PAH

!

45/38

Officer in Charge
ESPERANCE

OBSERVATIONS 3 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 what the object was and provide comment on
the use made of your report,

2 The initial reaction was that it was probably a satellite re-entry.
When I hear from the observatory I will let you know the outcome.

(L. BROADBRIDGE)
Acting Regional Director WA

15 April 1981
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BURNING LUMPS AND FIERY TRAIL PASSED EAST OF STATION AT 11572
. FIRE APPEARED TO EXTEINGUISH OVER SEAS ABT ONE MIN AND HALF LATER

|
OBJECT IN FLAT TRAJECTORY FROM NORTH TOASAWTH AND BURNING LEAVING §
|
FOR THE RECORD THEODOLITE READINGS |

-

ZERO TIME nNé1 AZ TRUE 3.4 EL
ONE MIN N83 AZ TRUE 3,7 EL

OBJECT APPARNTLY BURN OUT ,

CONSULTATION WITH MET KAL INDICATES HIS SIGHTING IDENTICAL
WITH MINE BUT 1/2 MINS EARLIER

.os 01C ESPERANCE

19172 11/6/8n
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45/38

Acting Officer-in-Charge
PORT HEDLAND

RAINFALL OBSERVERS

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 it, 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 It 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 circumstances no further action will be taken in the matter.

€

(DAVID L BROWN)
for Acting Regional Director WA

25 March 1981
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45/38

Director of Meteorology

Attention 3 Facilities - Obs Standards and
Practices Bub-Section

EVAPORATION PAN - FUNGICIDE

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
some cases is dam water,

The successful tests have been provided to us for information:

"A" class Pan : one fluid ounce of Diguat, trade name Reglone, manu-
factured by ICI and distributed by Eldersmith,

Dam : 2% grams per kilolitre, Simatox Herbicide, agent not supplied,
Should you consider it worthwhile for trial I will forward samples of

the substances, I have no information as to whether either of them
increase the temperature of the water as some pool type chemicals do,

(C F PHILLIPS)
for Regional Director WA

13 March 1981
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Mr G Neads
3 Vanston Court
KELMSCOTT WA 6111

Dear Geoff

We have passed on your negatives to Ilight Lieutenant
Rod Bencke of RAAF Pearce, who has an authoritative
interest in these matters. Unfortunately, we do not
deal with UFO's, but F/L Bencke may be able to assist
your enquiries.

The negatives will be returned to you when they have
been examined,
Good mcko

Yours sincerely

(H EOT)
for Regional Director

6 February 1981
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Mr J May

¢/~ Department of Agriculture
District Office

Fitzgerald Street

NORTHAM WA 6401

Dear Jim

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

i

(4 scorr)
for Regional Director

14 October 1980

A2
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Mr C Crane
Manxes
BINDI BINDI WA 6574

Dear Colin

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 Jim regarding this
matter and replied direct to "Weather" or altermatively, if you wish,
we will reply with your instruections.

The Bureau has indicated that it wishes to use ome 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

oA

(A scort)
for Regional Director

14 October 1980

]
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JAMES GLAISHER HOUSE
‘; \/ eat er GRENVILLE PLACE
BRACKNELL

BERKSHIRE
A monthly magazine
for all interested in meteorology RGI2 1BX
Published by the Royal Meteorological Society Telephone BRACKNELL 22957-8
Our ref: PE/58/80 4 July 1980

R S Lourensz Esqg
PO Box 1289K
Melbourne
Victoria 3001
Australia

Dear Mr, Lourensz,

Please find five copies of the May 1980 issue of WEATHER with the
compliments of the Editorial Board.

Usually we forward photographic material to the National Meteoro-
logical Library for copying when it has appeared in the magazins.

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 destroyed

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 Meteorological
Library is a part of the British lieteorological Office.

Yours sincerely,

K B Shone
Photographs Editor
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The Government Astronomer
Observatory

Walnut Road

BICKLEY WA 6076

Dear Sir
Please find enclosed a letter received from Mrs York

at Tammin. DMrs York has been advised that her letter

is being forwarded on to you. Could you please reply
direct to her.

Yours faithfully

(1L BROADBRIDGE)
ACTG REGIONAL DIRECTOR

15 August 1980

256
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¥Hrs D H York
inameka Forms
PO Box 12
TAMMIN WA 6409

Dear Mrs York

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

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

Yours sincerely

(L BROADERIDGE)
ACTG REGIONAL DIRECTOR

15 August 1980
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Anameke Farms
Box 12, TAMMIN, 6409.
9th A4upust, 1980.

Mr. R. Southern,
Regional Director,
bureau of Meteorclogy,
271 4deleziae Terrace,

FPERTH.

Dear Bot Southern,

1 have only met you once on the occasion of your visii to the
Tanmin Shire Council for the presentztion of that lovely painting to Mr. Tom Packham
for 50 years of rainfell figures, and I was wonaering whether you or Department
could asesist me.

At approximetely 5.08 a.m. on Wednesday, 6th August, 1980, I was
zwaxened by & brilliant light shining ih my eyes. We hzve large ccrner wvindews in
our bedroom facing south ané eszst and 1 was facing the scuth with my head towards the
ezst. 4 greenisk orv of incandescent light was moving stesdily across the sky from
S.w. to N.E. in a high arc just ezast of ocur house. 1 observed if for 3 - 5 seconds
#nc cranec out of bed to =ee it disappear in & K.E. direction anc as it did, the colour
changed tc orange-red., There was nc tzil of light as in = comet or falling ster and
the whole sky (&n¢ it was 2 clear starlit and moonlit early morning) was 1it up and
ire light spilled over into cur bedroom as it passed. Only z badly injured leg
preventiec me getting up and running outside to see more. My exclaznstions woxe my
hustand but it hzdé pacsed over before he was prep#rly awake. I switched on the light
to check the time and settled cown sgain,

2 or 3 minutes lzter - approximsiely 5.10 a.m. ve both distinctly
hearac anc felt & reverberzting tremor of only approximately 5 seconds aurstion in a
N.bL. direction. Our firet thought was that it was the start of an earthguake tremo
tut it was quite different from this - it wes definitely an impact tremor, es if a very
heavy object hzd hit the esrth - wkether 50 or 15C miles awey 1 would mct kmow. 1 felt
it must nave been either & metecriie falling to earth or part of & man-mace saiellite,
but I szv no tail of light es 1t peseed over.

b
m
P
Pt

1 have hezrd of no-one else whlo saw this light, but one brother-in-law

who lives 200 yfaras from us was zwzkenec at 5.10 a.m. by whet he precsumced to be an
ezrth tremor znd my other trcther—;n—lnv who lives 12 miles N.E.. of here was
similarly awekened &t 5.10 a.m. but felt it was quite a different type of tr=mor to
the usual ones experienced here. Since 14,10.1968 as you know, we ir the central
whezivelt freguerily experience esrth tremors and autom=aticezlly time them and asse
ther for strength &nd duraticn., 1 consicer the path of thic bright object was in &
line from Yourdegen through Yorkrakine, Trayning, wWelbungin &nd between Wialki and
bornrie Rock, as seen on the Perth - world Aeronautical Chart vhich I have for Birc

m

1l carn not believe thzt these twc phencmena &7

e not 18c¢ znd
feel sure th:i many more people ,must hzve seen the light or fe eve

o+
&

m

o

H
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i1hern we eio &6 wonoter 17 any reports of sigsiings have reacik G or arn €18€,

W 1 - M 8
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heard nothing and in

I listened tc all the radic news sessions that day and
d had any reports, but they

jesperation rang the A.E.C. Newsroom and asked if they

[~
had not, ana & very disinterested voice listened to my story and that was that.
4
e

L <
st Australian" likevise has hacd ncthing to report abocut it either.

Sorry for this long preamble - I ax not & fanciful person, but
have & strong conviction that somewhere, some day, in the N.E. wheatbelt some
evidence mey be found to corrobeorate my story. There must have been many people
out and about on the roads cf western Ausiraliz on W ednesday morning who sew or
heard something. Have you had any reports ? 1 would be most interested tc hear.

iq!y ant astroncmy, and have zlways studied
reports in the paper, and will certainly
ow what you might see!

1 have long been interesied in metero
e

the night sky and read the mont
continue to do so - you never kn

£ Y
-~

Yours eincerely,




Mre
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45/38

i Barrett=Lennard
River Station

Mrs Barrett-Lennard

you for your letter of 14 July. The information regarding the
11 and pluviograph has been noted.

il Bates contacted me on 6 June regarding the ground marks you have

ed to. Subsequently I have seen a set of 35 mm slides taken by

liilton from the Geography Department of the University of WA.

to obtain copies of some of these for reference and to pass to
al people who are compiling data on tornadoes,

sincerely

005067

as2
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45/38
6.7 (7 July 1980)

Mitchell Plateau Bauxite Co Pty Ltd
GPO Box 384D
MELBOURNE ViC 3001

Attention : Mr J J Kelly

Dear Sir

METEOROLOGICAL STATION - ALUMINA PLANT SITE, GERALDTON
Instrumentation for this type of station could be based on one of two
types now available, that is, either chart recording or data logging
equipment.

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

Weekly thermohygrograph 575
Weekly pluviograph 1400
oelfle snemometer (28 day) 3780
Stevenson screen 600

$6355

The costs quoted are approximate and exclude installation. The Woelfle
anemometer gives & continuous record of wind direction and wind run and
so is not able to give meximum wind gust data.

Addition2l costs associated with this type of installation would include:
(a) installation of a 10 m pole, tower or jackup mast on which the
anemometer was to be mounted

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

(¢) decoding or digitizing of charts
- 3 to 4 hours per month for an experienced officer to
decode the anemometer recording to produce mean hourly
wind speeds and directions

- digitizing or decoding of thermohygrograph and pluviograph
traces

(d) installation of security fencing if necessary.

-u.’2




There are data logging systems now available 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 which has recently been
purchased by another alumina company are enclosed. I believe the cost of
this unit including the wind, temperature and humidity sensors and a rain
gauge is about 59000 without a 12 volt power supply. An additional cost
of zbout #850 is involved if the daily maximum and minimum temperature
and the mean value of the wind variance is logged. While we have no
information on which to assess the performance or reliability of this
unit it is probably representative of the type of self contained data
logging units designed for field operation which will become more readily
available. Although the capital cost is higher than a chart record based
station the longer term labour savings on decoding, digitizing and analysis
of data should be substantial, Provided this type of unit maintains its
calibration, then the final output should be more accurate than might be
obtained from weekly charts.

The siting of the equipment is to some extent dependent on the purpose for
which the data will be used. If possible the anemometer should be sited
on a flat area which is free from obstructions such as trees, buildings
ete, within a radius of 100 m or more. If it is necessary to have wind
recordings which are representative of the over water situation then it
may be necessary to mount the anemometer on a pole on or near & beach so
that there are no obstructions to the onshore flow. In this situation it
may be difficult to obtain accurate readings for offshore winds because

of obstruction by the foredune.

In foreshore and adjacent inland locations it is very difficult to obtain
accurate readings 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. Where a guyed 7 stage jackup mast is used a 10-15 n
square is usually required to accommodate the guy wires. A hinged tower
would require a rectangular area about 10-15 m by 20 m 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 jackup or lowering type. ©Some electric power or light poles are
now available which can be lowered or raised hydraulically which would be
suitable though probably expensive.

As a Department we are not able to offer you any assistance with maintenance
or chart changing etec, however if you have any further questions regarding
siting and the type and freguency of maintenance we would be pleased to
help. Mr P Cheng, phone (03) 6694163, who is an engineer within the
Instruments Engineering Subsection of our Head Office, may be able to offer
you some further advice.

Yours,faithfully

(o scorr)
for Regional Director

24 July 1980
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G.P.0. Box 384D
MITCHELL PLATEAU BAUXITE CO. PTY. LIMITED Melbourne, Australia 3001

(Incorporated in Australian Capital Territory) Tel . (Area 03)

55 COLLINS STREET MELBOURNE VICTORIA 3001 Direct Line: 658
Switchboard: 658 3333

Telex: AA30108

In Reply Please Quote @ _ 7

7 July 1980

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

Dear Sir,
METEOROLOGICAL STATION - ALUMINA PLANT SITE, GERALDTON

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

It is at present proposed to refine the bauxite obtained from
this deposit at a major alumina plant sited on the coast about
25km north of Geraldton. As the only meteorologival records
available in the Geraldton area are for the Geraldton Airport
where conditions are significantly different to those at the
coast, we intend establishing a meteorological 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 maintained in
operation.

I would like to obtain preliminary information from the A
Bureau about the arrangements which could be made to establish ( -
and maintain a suitable weather station at which continuous RD. o
records would be obtained of temperature, humidity, wind —

direction/strength and rainfall. Seeing that the site will SUP ML _.....ce.
not be manned, an automatic station would be preferred with
charts being changed at appropriate intervals. (:i) Pl L = ...

4

S

In particular, we would like to obtain the Bureau's advice on -?M:S5. [,
such matters as the type of equipment which should be installed, -
its cost, specification for the construction and siting of such | MFLL Beipt
a station, typical arrangements which could be made for its | = a0 | = B

maintenance and reading bearing in mind that MPBC will have no e CEET

;46Luw”1ﬁfz y afasst ()Bs.aff:lzfi
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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,
y ol

J.J. KELLY
Manager - Engineering

JUK:VAW
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METSEW AAS3414
AUSCI AA62484
OUNCLAFIED

TO: BROWNs RAO PERTH

5 ENVIRONM

BUREAU OF METEOROLOGY

;\\:‘“gw INWARD TELEX

FOR. (E)

FROM: WARREN DEPT SCIENCE AND THE ENVIRONMENT

FILE: 7&6/1148

SIGHTING BY METEOROLOGICAL STAFF

ON SEHALF OF MR LESLIE AND IN RESPONSE TO YOUR T/T 1756 - 12/6/80.

TO DATE THIS OFFICE HAS HAD NO NOTIFIEATION OF WHAT THE OBJECT

MAY HAVE BEEN.

THE SPACEWARN BULLET IN FOR APRIL
BE BEVEN POSSIBLE SATELLITES RE-ENTER THE EARTHSE ATMOSPHERE DURING

1980 INDICATED THAT THERE WOULD

THE MONTH OF JUNE 1980. SHOULD WE RECEIVE NOTIFICATION THAT ANY

OF THEGE RE-ENTERED AT THE TIME OF THE MET.

ESPERANCE WE WILL LET YOU KNOW.
ENDS

MESSAGE NO: 1254
17/6/80
4.00

L
METSEW AAS3414
AUBSCI AAbL2484
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4
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5
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4

(2CR LF LTR)

6INF’O

SN
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62484
AUSCI AABZ4B4
| METSEW AA93414
1756

" FROM: BROWN RAO WA
TOo: LESLIE SAS 5PE CO

UNUSUAL SIGHTING BY METEOROLOGICAL ETAFF

THE FOLLOWING TELEX REPORT WAS RECEIVED FROM THE BUREAU OF
. METEOROLQGY OIC AT ESPERANCE TODAY RE ABOVE
‘TOBJECT IN FLAT TRAJECTORY FROM NORTH TO S0UTH AND BURNING
LEAVING BURNING LUMPS AND FIERY TRAIL PASSED EAST OF STATION AT
11572. FIRE APPEARED TO EXTINGUISH OVER S5EAS ABT ONE MIN AND HALF
LATER . FOR THE RECORD THEODOLITE READINGS
ZERO TIME 0é61 AZ TRUE 3.4 EL
OBJECT APPARENTLY BURN 0OUT
CONSULTATION WITH MET KAL INDICATES HIS SIGHTING IDENTICAL
WITH MINE BUT 1/2 MINS EARLIER
12172
11/6780" "

THIS MAY BE OF INTEREST TO YOURSELVES AND NASA
AND WOULD APPRECIATE ANY ADVICE IF IT I5 ASCERTAINED WHAT OBJECT WAS
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BUREAU OF METEOROLOGY

INWARD TELEX
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METWR AA92457

..,.., :“'-".. L ,“ R \, _):\' :\ EROM MET -.:‘ PERANCE

JRNING LEAVING
ON A7 577
MIN AND HALF LATER
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METSEW AA93414

METWR AA92697
QS%’ THE FOLLOWING RECD FROM MET ESPERANCE

ATNN DUTY FORECASTER

OBJECT IN FLAT TRAJECTORY FROM NORTH TO SOUTH AND BURNING LEAVING
BURNING LUMPS AND FIERY TRAIL PASSED EAST OF STATION AT 11572
FIRE APPEARED TO EXTEINGUISH NVER SEAS ABT ONE MIN AND HALF LATER

FAR THE RECORD THEONDOL ITE READINGS

ZERO TIME N61 AZ TRUE 13,4 EL
ONE MIN "R3 AZ TRUE 3,7 EL

OBJECT APPARNTLY BURN OUT ,
CONSULTATION WITH MET KAL INDICATES HIS SIGHTING IDENTICAL

WITH MINE BUT 1/2 MINS EARLIER
.es 0IC ESPERANCE

12172 11/6/80
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METSEW AA93414
METWR AA92697 12237
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" P COA OF AUSTRALIA [W.A] LIMITED -
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IE’INJARF\'A. WESTERN AUSTRALIA. 6208

SS:eas

Attention:

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

Dear Sir,

MR

ML

Uo L4780

OF
LOGY

W.A.

ALCOA

AUSTRALIA

10th 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 project. Would you please pass my thanks to your
various forecasters who have helped during this period.

Yours faithfully,

S. SCOTT
Del Park Minesite.

P.O. Box 172, Pinjarra. 6208 Telephone: Pinjarra (095) 311611

Telegrams

o 1fs

Alcoa Pinjarra Telex: 92714
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45/38

[Miss Carolyn Brace
5t Columba College
NEDLANDS WA 6009

Dear Carolyn

e have forwarded your letter to the Government
Astronomer, Astronomical Observatory, Bickley,
for their comments.

Sightings of meteors ete would normally be
reported to the Bickley Observatory therefore
we are unable to confirm your observation.

Yours sincerely

(B Jamw)
for Regional Director

22 February 1980
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Mrs F Muir
181 Geldercliffe Street
SCARBOROUGH WA 6019

Dear Mrs Muir

In answer to your enguiry about the southern lights, the
Astronomical Observatory informed me that there were no
other reports of such sightings. I checked the weather
maps for indications of lightning to the South but there
was no such evidence.

Aurora Australis or Southern Lights is the most probable
cause of the lights that you observed. The term Aurora is
applied to phenomenon in which visible light is emitted by
the high atmosphere. 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

(R HOATH)
for Regional Director

20 February 1980
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ra ey S T T nstitute for Disaster Research
_, 5? Dept. of Civil Enoineerina D:’l'
S quf l%%u BOX 4089 /Lubbock, TX 79409
St#2. Mr. A. Scott
Bureau of Meteorology
P.0. Box 6070
.. 'erth. W.A. 6000
Australia

Dear Alan:

My visit to Perth was very productive. The conference was
excellent and I was able to acguire the needed information
from the Northam Tornado site.

I want to thank you for organizing the Northam field trin.
Bill Linthorne was very helpful and accommodating. We
met Colin Crane who helped immensely. Colin is a very
interesting person. He has a good feel for research and
seems verv systematic in hic annroach. Perhans this is
wiv he was involved in research at one time.

The soil sample which Bill brouaght from Northam was to

be delivered to P.J. May. I am writing Mr. May with
instructions regarding 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 lYeatherwise
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 hosting 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 thought it
was particularly well-done.

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

Best personal regards.

i

ey 4, /"i‘\/%‘l—"’\—l—- 'z//%?
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Texas Tech University

Institute for Disaster Research
Dept. of Civil Engineering

Box 4085/{uUbbock, TX 79409

Mr. A.Scott
Bureau of Meteoroloay
P.0. Box 6070
Perth, W.A. 6000
AUSTRALIA

AEROGRAMME VIA AIRMAIL PAR AVION

Additional message area

(2) second fold
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Department of

CONSERVA and ENVIRONMENT

B
Regional Directd ,
Bureau of Meteorolog
127 Wellington Street, your ref:
PERTH W.A. 6000 ourref: 107/71 CM:JNM

- enquiries:

Dear Sir,

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 letter to you. I have informed Mrs. Muir that you
will reply direct to her.

Thank you in anticipation,

Yours faithfully,

C. 7 Ut
TR T

bk
1 FEBRUARY, 1980.

ount-Street, Perth, W.A. 6000 tel. 322 2477
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Texas Tech University

Institute for Disaster Research

October 8, 1979

Mr. A. Scott

Bureau of Meteorology
P.0. Box 6070

Perth, W.A. 6000
AUSTRALIA

Dear Alan:

I will be in Perth 25 Nov.-2 Dec. attending the International Con-
ference on Tropical Cyclones. I look forward to seeing you and
others at the Bureau of Meteorology--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 suagested the possibility 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
(332 2777) who is coordinating my schedule for the week.

Best personal regards.

Verv cincgrely vours,

. el
3 i B L i ¢ Tl A
Director ;/_ ;/‘- J

dg ' /e

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




i iy

AS:KG

45/38

Dr J E Minor

Director

Institute for Disaster Research
Texas Tech University

Box 4089

Lubbock

TEXAS USA 79409

Dear Joe

Please find enclosed & copy of a letter received today from
Colin Crane and ghe copy of the map he sent. He has marked in
some details which may be helpful.

It may now be worthwhile locating the tank position and also
interviewing Trevor Budd.

Colin Crane's notations regarding the state of the land in the
paddocks confirms what I suspected. It is almost 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

al.

(4 scoTT)
for Regional Director

7 September 1979
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Dr J E Minor

Director

Institute for Disaster Research
Texas Tech University

Box 4089

Lubbock

TEXAS USA 79409

Dear Joe

Thank you for your letter of 1 August and the copy of the preprint
paper enclosed. I am glad that this paper has been accepted for
publication in the preprint volume of the 11th Conference on

Severe Local Storms. The suggestion of Bob Lourensz that the paper
be submitted to Australian Met. Mag. is a good one as it would then
be very much available to the Australian community.

It is now almost impossible to obtain any data from Northam without
a further visit. Colin Crane has resigned from the Department of
Agriculture and is apparently working on his brother's property about
80 miles north of Nothem, His address is now:

Mr C Crane

c/— Burra Burra

Post Office

BINDI BINDI WA 6574

Jim May hss been trensferred to the Department of Agriculture in
Perth. dis address is now:

Department of Agriculture
Jarrah Road
SOUTH PERTH WA 6151

I have just written to Colin Crane to clarify a few points he made
when we firat visited Northam. 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.

o
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Unfortunately on the two visits made we have not met up with the
Rodgers. If we had 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 &n enswer from Colin Crane and possibly
yourself before deciding on another trip to Northam. I certainly hope
to be able to arrange a trip there when you visit Perth in late
November.

Yours sincerely

W

(A scoTT)
for Regional Director

23 August 1979




Attachment

ADDITIONAL DATA REQUIREMENTS
FROM NORTHAM TORNADO SITE

Landmark Locations for Early Photos in Sequence

1

The house in photo 8 is actually the office of the Northam
Agricultural Research Station. We did not measure the
direction to this building but photos 8 and 11 can be over-
lapped as 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 7+ or 8 foot ceiling,
thus giving it a wall to wall width of about 22-24 feet.
(These are estimates only.)

The power poles in TA, 8A, 9A and 10A ere along a service
road which runs at right angles to the plane of photo 8

and just to the right of the photo. I think the pole without
the cross arm in photo s Just apparent on the right edge
of photo 8 (see photocopy enclosed). My attempt to draw a
plan of the area is attached. Note that camera B moved from
X to Y to its final position.

Paddock Boundaries

1 and 2

el

I do not know if the actual paddock boundaries are as marked
on the map. There is at least one additional fence line of
which I am aware., This bounds part of the road from the
Rodgers' house to the front entrance to the property.

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

The boundary along the road leading to the Rodgers' house

is obvious on photo 134 (see photocopy). On photos 11A

and 124 this actual boundary is not directly obvious 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 contrast 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 sbout is whether the fence
line along the road to the house is parallel to the power
line as it approahces the house., I suspect that it is.
Going towards the front gate which is at E the road veers
to the left and leaves the trees through whieh the tornado
passed 100-200 yards away to the right.




This will require a visit to Rodgers.

The path was as estimated by Crane and May. 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 Muresk property which may
have been dameged by the tornado. He also mentioned that
a farmhand on this property had seen the tornado during its

early stages. If we can track him down we may be able to
define the track a little better.
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Mr C Crane

c/— Burra Burra

Post Office

BINDI BINDI WA 6574

Dear Colin

Further questions have 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 etec. 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 staff at
Muresk Agricultural College observed the formation of the tornado.
Are you able to remember who this was and any of the details such as
where he observed it to form and the subsequent track? I expect we
may have to contact him.

You also mentioned that the top of & tank 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 finde you. Joe Minor is coming to an International
Conference on Tropical Cyclones in Perth in the week from 25 November-
1 December next. He is expecting to visit Northam and will no doubt
hope to meet you and Jim May if this is possible.

Thank you for enything you are able to offer regarding the above
questions,

Yours sincerely

Ll

(A scorT)
for Regional Director

22 August 1979
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Texas Tech University

Institute for Disaster Research

August 1, 1979

Mr. Alan Scott

Bureau of Meteorology
P.0. Box 6070

Perth, W.A. 6000
AUSTRALIA

Dear Alan:

We have been busy hosting foreign visitors to the U.S., many of
them Australians who attended the 5th International Conference on
Wind Engineering in Ft. Collins, 9-14 July. George Walker and
John Holmes from James Cook University were here, as were Bill
Melbourne (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,
especially the Northam event.

We are proceeding with our evaluation of the Northam photographs.

We are working with two sequences: the "shell sequence" (photo-
graphs 7a, 8, 8a, 9a, 10a) and the "transition sequence" (photographs
11, 11a, 12, 13, 13a, 14, 15, 15a). A few questions of clarification
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 Tate in the week to meet
Messrs. Crane and May and to visit the site.

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 is
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

nwv
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Mr. Alan 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,

-

seph E. Minor, P.E.
Director

enclosures

dg
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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, 10A.

Paddock Boundaries (Ref. Map Attached)

1. Are paddock boundaries for Paddocks A, B, C (see map) same as in
19772

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 11A, 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)




A

Z

F g

- ToRAMABD
LIFT

NOR THA M ReseARC M
sTrToN

SCALE 2" =1 MILE
/mwr Lranne E’Md)f

\
\
|
l Foctdoc K Bouwofories
| MaP

| NORTHAM TORNADO WoRIL s T~ TrfipRr _7/1/79 RBIM




TEXAS TECH UNIVERSITY

Institute for Disaster Research
P. O. 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. Should 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 is 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 personal regards.

Very singerely yours,

ph E. Minor, P.E.
rector

pb
Enclosure
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Mr J May
Department of Agriculture
Jarrah Road

SOUTH PERTH WA 6151

Dear Jim

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

The dashed track on one of them is approximately correct so
presumably any sampling could be done approximately 250 metreas to
the south or southeast of the Rodgers' house. This should give a
reasonable sample of the soil that was lifted into the tornado if
the so0il type is fairly uniform.

Yours sincerely

Wl

(A scort)

19 July 1979




TEXAS TECH UNIVERSITY

Institute for Disaster Research
P. 0. Box 4089 - Lubbock, Texas 79409 - 806,

803/742-3523

RETAA
May 18, 1979 O
Messrs. C.J. Crane and P.J. May a0 e Y0

Northam Research Station
P.0. Box 354

Northam, W.A. 6401
AUSTRALIA

Gentlemen:

Your photographs of the Northam Tornado continue to generate
great interest within the meteorological community in the U.S.
I would Tike 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 will 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 "shells" 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 11a, 13a, 15a).

With regard to the "shell" 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

2/C



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 1ike to have an analysis of the minerdlogy 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 MNortham 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, Iwill endeavor to arrange a trip to Northam
to meet both of you.

Thank you, again, for your continued assistance.

Very sipcerely yours, i
P
D

seph E. Minor, P.E. e
irector

cc: Mr. Alan Scott
Mr. Robert Lourensz
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Mr C Crane and Mr P J lMay
¢/= Northam Research Station
PO Box 354

NORTHAM WA 6401

Dear Sirs

Please find enclosed a photocopy of a draft paper prepared by Joe Minor
for presentation at the Fifth International Conference on Wind Engineering
at Fort Collins, Colorado, 8«13 July 1979. Being photocopies of photo-

copies the photos have reproduced poorly but the paper may give you some
idea of the use to which your photos are being put.

The recent measurements we made have produced a satisfactorily conasistent
set of data which we have forwarded to Joe Minor and also to Joseph Golden.

Yours sincerely

N

(A scorT)

19 April 1979

21
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Dr J E Minor
Texas Tech University
Institute for Dissster Research

PO Box 4089
LUBBOCK

TEXAS 79409
USA

Dear Joe

At last we have mansged to revisit lNortham and assemble a set of
measurements which will hopefully be adequate for your purposes.

The measurements have been related to the power pole separations and
orientation and sre reasonably consistent. Unfortunastely the only map
of the area leaves a lot to be desired in that it contains no details
of buildings, windmills etc so our survey is essentially tied to the
map by the bearings from the entrance to the Rodgers® property (E on
mep) to the Rodgers' farmhouse and the fallen trees.

Tou will notice that the locations of the trees, house and cemers
positions are in quite reasonable agreement with the original sketches
provided by Crane and lay.

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 stubble which may have been grazed before the
tornado occurred. The paddock between the house and power line appears
to have a similar amount of stubble to that present when we visited it
in Januery. The paddock behind that is far barer in the photos.than

it was during our recent visits. The winter of 1977 was very dry and
wheat crops were significantly reduced so grazing of sheep may have
reduced the stubble covering quickly. It is not usual for ploughing

to occur until late lMerch or April in this area. The Rodgers were
absent during both of our visits.

According to Colin Crane there were no obvious ground marks after the
passage of the tornado. Photo 16A was taken by Jim May who did not
inspect the path of the tormado so this photo probably does not relate
to the tornado.

e
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Joseph Golden haes asked through our Head Office for copies of any
survey details so I will send him a copy of the data enclosed.

He has also sought permission in the last week to publish several
of the Northam photos.

I have read with interest the paper you have prepared for the Fort
Collins Conference. I do not think the date I have enclosed will
warrant any significant chenges, In Figure 6 the relation between

the cameras, house and poles is slightly different from thaet indicated.
In Table 1 the following entries need corrections:

17 June 1842 Bunbury WA
15 July 1964 Mendursh WA
10 August 1964 Numurksh VIC

This paper could arouse the interest of = few engineers if published
locally,

The Tropical Cyclone Workshop I attended at James Cook was very
informetive. The visit by the Stormfury team proved very successful
from an operational point of view though the situation regarding a
future visit will not be known for some time., I was pleesed to meet

& number of people whom you would know well - John Oliver, Kevin Stark,
Hugh Trollope. I missed George Walker at the time as he and John Oliver
rushed off to Mackay to inspect cyclone damage ete but George called
into our office last week during a break in an engineering conference

he was attending here,

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

Yours sincerely

i

(ALAN SCOTT)

11 April 1979




21

MOTES REGARDING NEASUREMINTS STC

(a) Dearings to the galvanized sheds which appear in photos 114, 124,
134 and 11 were to the highest point of the left hand gable end.

(b) The bearing of the farmhouce between these sheds wea that of the
highest point of the galvanimed roof.

(e) The left hand shed is 31 £t wide by 61 £t long by 20 £t high with
the right hand end obscured by a tree.
The right hand shed is 24 £% wide by 62 ft long by 20 ft high.

(4) Jim Mey is standing in the right foreground of phote 11 near the
poaition from which luter photos in the A series wers taken.
Jin ¥ay's position (csmera 5) seems to have varied over some
3040 £t as is pertly eviden photos 114, 124, 134 and 154

¢ in

(e) The heights of two of the distant power poles was caleulated from
theodolite messuresents nude at a dis of 75 from the base
of each pole.

:

(f) The power pole in the foreground of & mumber of photos has a
ecaloulated height of 32,9 £t to the top of the centre imsulator.
The caleculated height between the tep o
the bottom of the white plate om thda pole s 26.4 f%.

(g) The distances betwoen this pole snd the pesition of camere A, the
lorge tr e and one of the comers U positions were measured.

(n) The distances bdetwoen the three distant power poles was measured.
A ssall correction was 2pplied to the messured uaxuoo vetween
the centre and left hand pole to scoount for the 4 ground slope
betweer thea.

(1) ®n photo 134 the tornndo is moving towards a belt of trees. A g8p
in this belt is evident after the tornado pasaed im photos 14, 15
and 154, This is the location of photes 19, 20 and 21,

(3) 4is seny messuresenis or caloulsted distances as possidble have been
related 30 the beseline formed by the three power poles along the
line 063"/243° which perallels the boundary fence between the
Rodgers' property and the Research Station.

(k) (m the enclosed scale drawinge dsshed lines have boen used to
indicote bearinss widch do not elose with other measurements,

(1) A1l bvesrings are Jegrves true and distances sre im feet.
() The published map scale is two incles equals one mile.
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DRAVPARHE ENVIRONMENT

Government Astronomer
Astronomical Observatory
Walnut Road

BICKLEY WA 6076

Dear Sir

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

1t 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 WALKER)
for Regional Director

12 Maxrch 1979

cc File 009771

2e(,
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AND THE ENVIRONMENT
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My G A Hume

UFO Research Group
216 Lawrence Street
BEDFORD WA 6052

Dear Mr Hume

The photograph you forwarded does not appear to show eany object
which could be recognised as part of a balloon train. The
normal balloon train relessed from Ceduna consists of a balloon
and aluminium foil radar target. During the daylight saving
period this would be released at about 8.30 am daylight saving
time (2200 GMI') which is well after dawn. Balloons normally
burst after 60-90 minutes at an altitude of 50000~-70000 feet
(15000-21000 m).

I am not able to offer any alternative meteorological explanation
of the object in this photograph.

Yours sincerely

k-

(A scorr)
for Regional Director

14 March 1979
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EDITOR: S.E.Harper, P.0. Box 92, NORTH PERTH. W.A. 6006. Tel. 322-6694.

Our previous Meeting held in January, broucht to a close
our =activities for Year 1978-79 and a very large number of Members and
Friends were in attendence to azain hear Mr. M=x. Richardson relate his
unusual experiences in the M=arble Bar rezion. Several slides of more
or less well-known suspected U.F.O0'c were shown and newcomers to the
Grour were given the opportunity of catechinz up on the past UF0O scene.

Rerorts continue to be nhoned thru' to Geon. Hume on Tel.
No. 271 6604 and so for this yesr we arnmeesr to be exreriencins = reriod
of greeter activity than for some time. A feature of U.F.0. rerorts
is the fluctuating number of calls received »nd, whilst it is very
di fficult to interpret trends, sn-called flaps ‘0o occur. So, please
don't neglenat to report your sighting to george, yours may be the
report that leads to the solving of the mysterious U.F.O0. As usual
the Sighting Register will be available for rerusal during our next
Meeting. Your comments (and sny suggestions or sclutions) are =slwayvs
welcome and your interest in sightings generally is some small measure
of reward for the amount of work put into keeping our records un te date.

The Group makes some effort to keepr in the public eye and
on Saturday, 3rd. February last we took part in a Float Parade at Balga
in commection with the 150 Yearscelebrations. Our thanks are due to
a staunch band of workers who assisted our project, namely George Hume,
who rrovided and drove the vehicle, Chris. Whiteside who made sure that
our models were prevented from taking off and becoming Flying Objects,
M/s. Lil. Culshaw who assisted in decorating the float and M/s. Pauline
Culshaw who decorated the float with her tresenze as a 'Snace Girl '.
The comperatively high wind provided some problems and if you have any
doubts as to the merodynemic qualities of our U,F.0. models, just ask
Chris - he'll be eble to give you first hand knowledge. Althoush we
failed to win 2 prize for our entry we did gain 2 lot of experience =2nd
will be able to take part in any further parades with some ch~nce of
earning the acclaim of the judges. A disappointine feature of the
whole day was the complete absence of any Members who may possibly been
unaware that we were taking part. One Member however, Mr. Laurie
Campbell took part in the parade =nd, as a silver-suited Spscemsn, look-
ed the part and delighted the kids. Our next feature will be the
.iyde Park Festival on the longweek-end of 3rd, 4th, 5th.,March next
when we will 2g2in have & manned display. You have been informed so
don't say you disn't know - just come =2long and lend your support. Your
presence is a2ll we ask of you - of course, if you feel that you would
like to help just remember that 'one volunteer is worth ten pressed man'
end let us know thet you are availsble.

Our February Meeting will be the Annual General Meeting
end will be held at 8 o'clock P.M.on Thursday, 8th. February nt 14 Aber-
deen Street, Perth when new Officers will be elected 2nd you will all
have your chance to voice your approval (or otherwise) 2s to the activ-
ities of the Group. Please make sure that you are present and remember
that only FINANCIAL MEIMBERS are eligible to vote or sneak. The A.G.M.
will be followed by & telk by Mr. Chris. Chiteside, so you can be assured
of a full evening of entertainment. Arpended overleaf is the Agzenda
for the A.G.M. and the Chairman's Report and we hope that by circulating
this we will bring Members up-to-date on what the Group is doing.




(2.)
Perth“U.F.0. Rcsearch Group - ANNUAL GENERAL MEETING - Agends. 8 Feb.!79.

l. Minutes of previous Annual General Meeting.

2, Business arising from previous minutes.

3. Amandments to the Constitution.

4. Election of Honorary Life Member.

5. Chairman's Report and Finsncial Statement.

6. Election of Office Beerers - President
2 Vice Presidents.
Secretary & Assistant.

Treasurer & Assistant.
Correspondence Secretary & Asst.

7. General Business. committee Members (2)
Appointment of Librariasn, Publicity Officer,
Chairman's Report. Newsletter Editor.

Ladies and Gentlemen,
‘. . Aeccordinz to the Constitution
of the Group we aim to examine, investizate, éhdy, discuss 2nd evaluante
such subjects 2s we decide upon from time to time and so far, we have
certainly achieved our objects; we =2lso nim to srranse displays =2nd
exhibitions and this we also did throuzhout the nast year 2nd currnetly
have plers for the immediste future, we edit a Newsletter more or less
regularly but, a2lthough we are, I'm sure, quite nrerared to extend =
warm welcome to any friendly sp=ece traveller, such an occasion has not
(yet) esrisen. Therefore, in terms of the Constitution, I 2m 2ble to
reprort to you that we have cerried out our duties as well 2s we are nble,
but I 2m somewhat hesitant to say to you that we hoave had a successful
year. To date we 2re still unsble to positively identify the U.F.O.
so we are not reporting unqusalified success - 2 good year but we still
heve work to do and I trust that the Group will continue in its tesk =nd
rerhaps, eventually solve the mystery of U.F.O's.

Qur Meetings have been held
regularly and your Committee has endeavoured to rrovide interesting
activities 2nd Speskers throughout the year. Attendances have been
gratifying and seem to be on the increase and new members are joining
throughout =2t each meeting. The subjects discussed have been wide and
varied ranging from person=l experience reports to ryramid power and
rsychic explanations.

On several occasions we have
organised social functions such as Star Watch Barbecue Nights, Picture
Outings etc, and these have 2all proved to bes most enjoysble. However,
there is a somewhat disappointing lack of interest from the bulk of the
membershipe.

The Group tock part in Exhib--
itions =t Hyde Park, Elizabethan VillageArmadale and entered a float in
the recent parade at Baleatta and much valusble rublicity was obtained.
Such activities result in membershir enquiries and keep the Grour in the
Tublic eye es 2n aetive body.

The Library hns been kept up
to date and we still msintain = well balanced selection of books ~2nd
mazazines. I would like to thank personally those senerous peorle,
members and others who so kindly donated material for our use.

Throughout the year Surper
has been served 2and is 2 very welcome item on any 2gend2 =2nd I thank the
lerdies of the Sosisl Committee who have looked after nur needs, so well.

Your Committee has worked well
throughout the year, the individusl members have co-operated well with
one another in a most harmoninmus manner and I know all Members will wish
to join with me in thanking them for their efforts. The thanks of the
Group are due to Mr. Chris ' hiteside for providing a venue fof the Commit-
tee to meet 2nd the supper is appreciated too 1!

Financinlly, we have enjoyed
a successful year, finishing with e surplus of over £263, the detzils of
such surplus are available to those who desire more information. In concl
usion I thank each and every one of you for your personal support and
efforts throughout the year.

Staplay ®. Hapmer (Ch~ir—-n)
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Dr J E Minor

Director

Texas Tech University

Institute for Disaster Research
PO Box 4089

Lubbock Texas 79409

US A

Dear Joe

Many thanks for the copy of the NI0AA Technical Memorandum on the Tornado.
I hope to read it thoroughly in the near future.

My apologies for the delay in forwarding some data to you from Northam.
We did in fact visit the Agricultural Research Station on 19 January,
however the quality of the results we obtained leaves something to be
desired so I have refrained from passing them to you. We were somewhat
pressed for time end so used & magnetic compass to make some of the
measurements but this seems to have been a mistake. Next time we will
use the power line =8 a baseline and meke the angulsr mersurements
relative to this with & measured baseline between three of the power
polea., Having been through the exercise I think we can make the
requisite measurements in a day.

Our last trip was the only successful one out of five or six previous
attempts all of which were abandoned because of the non-availsbility
of a vehicle.

About the same time that we visited Northam I was invited to go to
James Cook University to a Workshop on Tropical Cyclones (28 February
- 2 March) which is being held while the Stormfury Project team is
visiting Australia, The need to prepare a paper h=s been & restriction
on a further vigit to Hortham before then but having received last week
& copy of your draft paper I would like to be able to forward some

consistent measurementsa with any comments on the peper in the second
half of HMerch.

I hope this will be satisfactory.

Yours sincerely

o

(4 scorr)

20 February 1979

——
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6.
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of the gauge. i
4. Always forward forms F.68, Rainfall Return (and F.184 8.

Evaporation returns, if applicable) in the same envelope as
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TEXAS TECH UNIVERSITY

Institute for Disaster Research
P. O. Box 4089 - Lubbock, Texas 79409 - 806“
806 /742-3529

September 22, 1978

Mr. Alan Scott
Bureau of Meteorology

P.0. Box 6070
Pertn, W.A. 0000
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,
a€
seph E. Minor, P.E.
Director
dg

2.D A« »//1 i
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Australian American Educational
Foundation

PO Box 1559

CANBERRA CITY ACT 2601

Attention : lMrs B Madelly

Dear Hadam

Please find enclosed a receipt for $8.00 paid by
Dr J E Minor, Fulbright Senior Scholar, for
photographs of a tornado at Port Hedland.

Yours faithfully

Zs

(A scorT)
for Regional Director

12 September 1978
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Mrs W Walker
PO Box 111
DERBY WA 6728

Dear Mrs Walker

The phenomenon you observed may be related to the passage of a
satellite, however because we have no knowledge of whether this
was the case, I have forwarded your letter to the Government
Astronomer at Bickley. I hope he will be able to offer you a
satisfactory solution.

Yours sincerely

L /

(A scorr)
for REGIONAL DIRECTOR

11 September 1978

177
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Government Astronomer
Astronomical Observatory
Walnut Road

BICKLEY WA 6076

Dear Sir

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

There is no evidence that the observation could be associated
with the release of a pilot balloon fi#om our Derby office
approximately cne hour earlier than the observation time.,

Yours faithfully

7

(A sCOTT)
for REGIONAL DIRECTOR

11 September 1978

19€
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JAMES COOK UNIVERSITY OF NORTH QUEENSLAND

POST OFFICE, JAMES COOK UNIVERSITY, QLD 4811  TELEPHONES Douglas 793711, Pimlico 792193, TELEX: AAT7009

5-9-78

A fan-
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Aus tralicin - Aomencan Educa hova [ Foerida frenn
20 Box 1559

Comberra & ﬂ, AcT. 260l
ATTN: Mrs. B. Madell

Please amavic tue pecery): Pmt Hedlomd Tonmaslo Photos

Bob Sow s gave am exce/leun ' Aall 'kdny. / Shosped
¥he Northam Topmaslo photogrephs avd haol mann
g_aec)t‘r&us o1 femmmasloes. it s meluﬁ&uv‘é
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COSTING SCHEDULE
(Administrotive Handbook, Chapter 78)

L8
Job Request File lNo. 4)7; P
Client Name D T E . Moo

Address (Zws/n v(x s = Gt Ot I i il F s alo s
Ao . S Brc /g’-(c_/';
Cantlrrin G /7 P e 26c /
Details of Request R
RS core s D ATa ,(L/('@

0 CA&I_//;‘_\/L /,/( oy /‘_'v ; 7 /.57”_,\ £ //j r.{é_,,\,.- ( /'/c'?..«,.\ welo.

Charging Principle Applicaple (see Chapter 78)

Estimates of Cost

Grade of Officer & ¢
ee s aBso e hours@ LI A I NN N ] per hour =

L RO B I Y

LU I N ) howae.-..'l.l.' per hour

Materials /90 Eelosi s P G o
@‘ fo FU fw/ .

Other Expenses (inc. data processing) =

Overhead Costs (120% of Direct Costs) if applicable =
TOTAL CHARGE _-.X £- co

(oo Py . 2.4.7¢

Costs computed by sesessserssanese,, . L ./.. sraee

.....-.-...l.-.ﬂﬂt...

(Section Leader)

Recommendation (if any)

Confirmed > @

(Supervising Meteorologist)

Il.hl];/llril../flj:.l
(Waiver action, if applicable)

L AL AL B B B A B B

(Regional Director)

Client advised -oool/ooo-o/.ooon
| © LA L R ]
s f" i (Accounts Clerk)
R £>
?
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Dr J E Minor

¢/= Department of Geography
James Cook University

Post Office

JAMES COQK 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 & receipt for the $26.67
you paid for the colour enlargements.

The quality of the photos taken at Port Hedland seems to have been
maintained fairly well in the duplicates, there being only a slight
loss of detail. I have numbered the photos with the same numbers that
appear on the originals though I do not know what significance these
have since at least three photographers were involved. One sequence
taken by Russel Thams, an observer who is currently stationed in this
Office, has been marked in time order a, b, e, d. If it is useful we
should be able to determine the order of the groups of photos taken
by the other people.

I have not taken any action regarding photo 16a as I am hopeful that I
may visit the Northam Research Station in the next month. This will
give me an opportunity to take some of the measurements you have
outlined, find out the contents 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

it

(4 scort)
for Regional Director

31 August 1978
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Sgt A R Bridle and Cpl R Smoothy
No. 3 Telecom Unit

RAAF Base

PEARCE WA 6085

Dear Sirs

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

Your description and diagrams are consistent with the early stages of
development of a tornado. In this case the development did not proceed
no doubt because the meteorological conditions were not entirely suitable.

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

When full development of & tornmado occurs the rotating finger-like funnel

you observed extends to ground level and the high speeds and low pressures
generated can cause devastating damage along a path which is usually less

than several hundred metres in width.

Tornadoes have not heen observed very often in this State so any
observations which add to our knowledge of their frequency of occurrence
and the conditions under which they have occurred are very welcome.

Yours faithfully

4

.

(A scorr)
for Regional Director

31 August 1978

1l
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SGT BRIDLE A.R.
NO 3 TELECOM URIT
RAAF BASE PEARCE

20 August 1978

Bureau of Meteorology
PERTH

Dear Sir,
After a phone call to the weather bureau 1 was
requested to write the following letter.

At approximately 1400-10 hours on Wednesday the 16th
August 1978, whilst driving to Pearce along the road adjacent to
the railway line west of the RAAF Base I noticed a strunge
cloud formation. 1t consisted of a long cylindrical tube
of some 300-500 feet in length and maybe 50 - 100 thick
protuding from the bottom of a rather large cumulus cloud.
I drew thm it to the attention of 3 other people travelling
in the car with me and all observed it for some time.

Some 5 minutes later the tube developed a long whip
like tail extending downwards to about 1% times the length
of the main tube. this tail was similar to the vortex developed
by an aircrafts wing tip under nign angles of attack. The
tail was also moving in a shakelike fashion, tnough ra.ther
slowly. ynis lasted for agout 3 - 5 minutes and then very rapidly
gggsggﬁgegithfgea%gg ghggnggé%apsed back into the cloud and

On arrival at the unit I watched the cloud for
several more minutes and saw a white line developing across
ghe cloud somewhat similar to the tail of the original
gighting, but tnis soon dissapated. No photos were taken.

1his phenomenon was observed by another member
of our unit travelling towards Pearce from Wanneroo. We
both agree that the big cloud was situated approximately
1 - 2 miles to the North East of the Base.

Both the other observer and myself are qualified
EH487,231988,08508030e] Pl Y§BES P RIBAAF8-REHen" 1 00
before.

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

Hoping this will be of some interest to you.
Yours Faithfully

7 {x:” - ,'/ p

A.R. BRIDLE f](

L .
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JAMES COOK UNIVERSITY OF NORTH QUEENSLAND

POST OFFICE, JAMES COOK UNIVERSITY, QLD. 4811 TELEPHONES : Douglas 79 3711; Pimlico 79 2193; TELEX ; AA47009

DEPARTMENT OF CIVIL AND SYSTEMS ENGINEERING l4th August, 1978.

Mr. Alan Scott,

Bureau of Meteorology,
P.0. Box 6070,

PERTH W.A. 6000.

Dear Alan,

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 1llth 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 helpful. Basically, I need angles and distances to physical
features which can be seen in photographs, and to several known points
along the tormado 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) 1location of each camera. (the two camerasseem 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 15a .
(e) the metal building to the left of the house in Photos lla,
5. T 17 - I
(4) Dimensions of the objects in a,b,c,e, (above).

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

e /2



/FC|

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,

ot

Jos E. Minor, P.E.,
Fulbright Senior Scholar.

JEM/nmcp.
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COSTING SCHEDULE
- (Administrative Handbook, Chapter 78)
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ANS : PAH /F 2

45/38

Dr J E Minor

¢/o Department of Geography
James Cook University

Post Office

JAMES COOK UNIVERSITY QLD 4811

Dear Joe

Please find enclosed 5" x T" copies of the negatives taken by
Messrs Crane and May and two copies of contsct prints made in this
office. The negatives for which no enlargements were made have been

crossed on one cCODY. wﬂ/ P M»— 4 MW-{, fé./ .

Qur Debit Note for &3417 is also enclosed. We think Kodak made a misS%ake in their
calculations so the photos cost somewhat less than the #2.00 per copy quoted,
unless they detect the error and debit us a further amount. If you direct your
payment through me to the Collector of Public Monies I will ensure that we

‘forward a receipt to you.

Also enclosed are a few copies of the tornado tracks supplied by Messrs Crane
and May. Because the copies are of original photocopies the quality is rather
poor. I think the track relating to the photos taken by Mr Crane relates better
to the house marked.

I may combine a visit to Muresk Agricultural College (SSW of the Research Station
on the maps) with a visit to the Resesrch Station in the next month or two.

If so, we can take a theodolite and measure the angular separation of some of

the identifiable landmarks on the photos and measure the height of the prominent
power pole in the centre foreground on one photo. If there are any other

simple measurements that we could make with a pilot balloon theodolite

(accuracy (0.1°) plesse let me know,

Messrs Crene and May have advised me that they would prefer to have joint credit
for the use of any of their photos with credit being in the form "Mr P J May and
Mr C J Crane of Northam",

The colour photos of the Port Hedland tornado have been returned to Messrs Mauger
and Ball from our Head Office., Enclosed with them was a set of black and white
prints made in our Heal Office, These show an obvious loss of detail,

We have examined the possibility of obtaining colour prints from the original
colour prints and find that this csn be done. OSame size copies 3" x 5" cost 80 cents

s




rr

and 5" x 7" enlargements are $2,70 at Pacific Film and $5.85 at Kodak.

The same size copies are made locally but enlargements in Sydney or Melbourne,
There are shout 6 or 7 photos available, As it now seems unlikely that

the negatives will be found this may be a suitable alternative., If you

sgree I suggest that we obtain copies for you st the original size (3" x 5") and
let you examine these before considering any enlargements,

Yours faithfully

(A scorr)
for Regional Director

3 August 1978

Encls:
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45/38(180)

Mr C Crane and Mr P J May
¢/o Northam Research Station
P 0 Box 354

NORTHAM WA 6401

Dear Sirs

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

Yours faithfully

(a scorr)

for Regional Director
3 August 1978

Encls: as stated



ANS :PAH /79

45/38

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

NORTHAM WA 6401

Dear Sirs

Please find enclosed a hend written copy of the Eye Witness Report
which I compiled from your photoe and information you gave me by phone,

I feel a copy of this may be useful when you answer {the questions posed
by Dr Minor in his letter of 7 July.

Thank you for the loan of the negetives which arrived on 11 July and are
being proceczsed by Kodak,

Yours flrithfully

él/ L

(A SCOTT)
"or Regional Director

13 July 1978
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JAMES COOK UNIVERSITY OF NORTH QUEENSLAND

POST OFFICE, JAMES COOK UNIVERSITY, QLD. 4811 TELEPHONES : Douglas 79 3711; Pimlico 79 2193; TELEX : AA47009

DEPARTMENT OF CIVIL AND SYSTEMS ENGINEERING Ith July, 1978.

Mr. A. Scott,

Bureau of Meteorology,
P.0. Box 6070,

PERTH, W.A. 6000.

Dear Alan,

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 noone has seen them lately. Bob
Southern had at least one slide of the Port Hedland tornado when
he visited me in Lubbock, so he may be able to provide a clue 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,

oy il

Jos E. Minox, P.E.,
Fulbright Senior Scholar.

Encl.
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JAMES COOK UNIVERSITY OF NORTH QUEENSLAND

d

POST OFFICE, JAMES COOK UNIVERSITY, QLD. 4811 TELEPHONES : Douglas 79 3711; Pimlico 79 2193, TELEX : AA47009

DEPARTMENT OF CIVIL AND SYSTEMS ENGINEERING 7th July, 1978.

Mr. C. Crane,

Me. P.J. May,

Northam Research Station,
P.0. Box 354,

Northam, W.A. 6401.

Gentlemen,

Mr. A. Scott of the Bureau of Meteorology has provided me with your
names as the individuals who witnessed and photographed the tornado
event which 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 tormado
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 t; 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;

RS i




(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 valuable. 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.0. 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,

Z

Jodeph E. Minor, P.E.,
Fulbright Senior Scholar.

Encl.
E: .t ME. A Scott.
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AS:HB

45/38(174)

Dr J E Minor

c/=- Geography Department

James Cook University of North Queensland
Post Office

JAMES COOK UNIVERSITY QLD 4811

Dear Dr Minor

I contacted Colin Crane in Northap ebout a week ago, and he agreed to forward
the tornado negatives to me, though they have not yet arrived. The 18 x 13enm
(7 x 5 inch) photos cost about 52,00 each and Kodak have quoted a fortnight to
process,

Messrs Crane and ~ay will probably agree to a request to allow publication of
several of the photograghs provided they are assured that publication will not
result in a finageial gain to you. I have mentioned to them that publication
in the internationally known meteorological megazines usually costs the author
or his employer through page charges, They have not to date sought any
financial gain 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 181 o rtham Ressareh Statien,

PO Box 354,

Northam, W.A. 6401.
lly attempts to locate the negatives taken by Steve Raynor have proven fruitless
so far, © one can recall ever seeing them which mekes finding a starting
point rather difficult. There are a few avenues still left to explore,
I will let you know later how we get on with the photos, negatives etec.

Yours jrncerely
!

(4 scorr)
for REGIONAL DIRECTOR WA

30 June 1978

174




AS:HB

45/38
Mr C Crane and !y P J May
Northam Research Station

PO Box 354
NORTHAM WA 6401

Dear Sirs

In eerly Fay, Dr J.E. Finor, Director of the Disaster Research Institute at
Texas Tech. University visited this office. He was on & tour of Australia
while holding a Fulbright Senier Scholarship. During most of his Australian
visit, he is based at James Cook University of North Queensland, where he
will undertake disaster research oriented to the Australian situation.

Dr Minor was particularly impressed by your photos of the Northam tornado,

He has now written to ask 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 would like to suggest that the easiest way to go about this
might be for this office to borrow the negatives from you again, have the
enlargements made and then return them to you. FKodak have ndicated that

the processing time would be about 14 days, Please suggest any other arrange-
ment which might be suitable,

Dr Finor has also sought "permission to publish a selected photograph or two
to illustrate some general aspects of tornasdo structure as they may pertain
to buildings. M™Mall eredit will be given". Because of the implications I
will seek from Dr Minor some clarification of the likely publication and
whether any financial benefit would acerue to him. This would seem unlikely
in the case of any of the internationally known meteorological journals with
which I am familiar as the charges for publication are usually $20=-040 per
page.,

Should you give permission for publication of one or two photographs you will
need to make a decision as to the form of acknowledgement,that is whether

the individual photographer should receive credit or whether you be jointly
mentioned,

Sevf2
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The Superintendent of the Physical 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 Meteorological Magazine. I will contact you
later regarding this,

Yours faithfully
]

[}A/'

(A scoTT)
for REGIONAL DIRECTOR

30 June 1978
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JAMES COOK UNIVERSITY OF NORTH QUEENSLAND

POST OFFICE, JAMES COOK UNIVERSITY, QLD 4811  TELEPHONES: Douglas 793711; Pimlico 792193; TELEX: AA77009

DEPARTMENT OF GEOGRAPHY

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

jem:de
15 June 1978

lr Alan Scott,

Bureau of Meteorology,
.0, Box 6070,

PERTH. W.A. 6000

Dear Alan,

The meeting in Perth with you, Kevin Lynch and others on the
staff has proven to be the most productive wvisit of my trip
with regard to information on tornadoes., I wish to thank you
and the staff for their time and assistance.

I have been studying my copies of the Northam tornado photo-
graphs and find them to be very interesting and potentially
valuable to our work, The structure of the funnel near the
cloud and the geometry of the vortex near the ground, as
reflected in the dust cloud, are easily discernible in these
photographs. As you know, I am a structural engineer with

an interest in the character of near-ground tornadic windfields.

I would like to follow through on the offer you made to assist

me in gaining additional information on this event. OSpecifically,
I would like to have the following (I will remunerate you, the
Bureau, or others for any expenses incurred):

(1) Color prints of each photograph, preferably 5 in. by 7 in.
approximately) or larger.

(2) Contaet prints from the negatives so I can get the photographs
into proper sequence and identified with each of the two cameras.

(3) Data on distance from the cameras to the vortex (a simple map
of the area noting camera locations, tornado track, and other

. terrain features such as trees would be desirable).

(4) Other eyewitness data: cloud information, presence of rain
and/or hail, life time of vortex, noise, other impressions.

(5) Estimated time from first to last photograph,

I realise that you will have to contact the gentlemen at Northam

who took the photographs. If you prefer, I can communicate with
them directly on data details. The critical thing is, of course,
the negatives, 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 any plans to publish

a paper on the event, but I would like to have permission to publish
a selected photograph or two to illustrate some general aspects of

tornado structure as they may pertain to buildings. Full credit will
be given.

ve2
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Mr Alan Scott,
2areau of Meteorology
W:ra, WA 15 June 1978

——————

On another topic, all enguiries into the Port Hedland tornado event
lead back to you. DMel McKenzie-Murray said that he thought that
Steve Raynor in Brisbane had the negatives. Mr Raynor told David
Shivas in Brisbane that everything had been sent to Perth., Here,
again, I would like to locate the negatives so that I can obtain
original prints for study. I'm sure you have noticed the very
distinet collar cloud in the photographs. This classic formation
is typical of U,S. tornadoes as well, The Ball and Mauger report
will be helpful, too, when you locate it. Again, any expenses you
incur will be covered.

The balance of my trip was informative as lMel McKenzie-Murray was
helpful and I caught Professor Gray's lecture in Darwin. Ward Rooney
and Rex Falls were also accommodating., The meteorological community
in Australia has been very helpful to me. It has been a great
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 willingness
to assist,

Very sincerely yours,

Jofe h E. Minor P.E.
Tulbright Senior Scholar

P,3, Your letter of 13 June arrived while this letter was
being typed. The information you sent answers essentially
all of the questions asked about the Northam tornado.
Apparently, the photographs have been numbered and keyed
to the map. I would, of course, like to have copies of
the photographs numbered according to the map. Should
I contact lessrs Crane and May, or would you be willing
to undertake this task for me?



ANS:PAH

30/20

Dr J E Minor

€/o Department of Geogrephy
James Cook University
QUEENSLAND 4811

Dear Dr HMinor

Please find enclosed photocopies of some of the data available for the
tornado nezsr Northam WA on 21 December 1977.

The synoptic situation is reasonably evident from the data egcloaed.
Maximum temgoratures on the aft;agoon of 21 Decenber were 40 °C at

Northam, 3Q°C at Cunderdin and C at York, The high surface temperatures,
low level convergence and an unstable atmoshere combined to cause the
development of thunderstorms over a wide area of the SW.of the state (see
rainfall map) during the latter part of the afternoon and into the evening,.
Low level converzence was mainly evident 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,

Also enclosed is a copy of the report by R S Mauger and M R Ball "in
Observation of & Tornado in the Vieinity of South Hedland on 17 December 1975".

Should you have any further questions regerding either of these events please
contact me,

I hope your visit to Australia is an enjoyable and profitable one.

Yours faithfully
(4 scorr)
for Regional Director

13 June 1978

Encls: As stated




ANS :PAH LY

70/86

Director of Meteorology

Attention STPR

TORNADO OF 21 DECEMBER 1977 NEAR NORTHAM 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 necessary to complete the set were
forwarded to 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 encloagd.
Maximum temperstures on the afternoog of 21 December 1977 were 40°C

at Northam, 39 C at Cunderdin and 38°C at York. The high surface
temperatures, low level convergence and an unstable atmosphere combined
to cause the development of thunderstorms over a wide area of the SW

of the state (see rainfall map) during the latter part of the afternoon
and into the evening. Convergence was evident mainly in the layer
below 7000 ft. Middle and upper level flow suggests the general
thunderstorm motion wes 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 May. One was
occasionally using a telephoto lense., The photographs have been placed
in what seems to be an approximate time sequence.

This set of photographs is probably unique for an Australian tornado.
If consideration is given to reproduction or publication I feel that

as a matter of courtesy the photographers permission should be sought
beforehand.

3

(A scoTT)
for Regional Director WA

12 June 1978




/€7

; P 7
/1/‘1(_&. el L __,-;’/._A— —7\./ r{/ﬁ




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 plane, but slower than a Meteorite. No sound

was heard. It appeared several times larger 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 latter 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 faithfully

Mrs J.E. Meeking

AE




AS:KG

45/38

Mr C Crane and Mr P May
Northam Research Station
PO Box 354

NORTHAM WA 6401

Dear Sirs

Please find enclosed the copies of the photographs and the negatives
which you kindly loaned us, We have taken two copies of each photo-
graph of interest. I believe the State Emergency Services have had
colour slides 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 faithfully

A

(4 scorr)
for Regional Director

17 April 1978
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45/38

Director of Meteorologzy

Attention : FRO (Hr R Brewater)

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 reported though several large trees were
flattened. The path of the tornado was 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 scorr)
for Regional Director WA

11 April 1978
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DEPARTMENT OF SCIENCE 3

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

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

IN REPLY PLEASE QUOTE 45/38 (150) :'h. :r:: C i.:.: EV E D

i1l 08 47°78
HUREAU OF
METEORO
The Officer in Charge RS MURVLOGY

Police Station Ww.A.
NORTHAM WA 6401

Dear Sir

On 21 December 1977 a tornado was observed in the Northam area and a
report in the West Australian of the following day suggested that some
Police Officers 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 district is enclosed.

Any subsequent reports of damage would also be useful.

I have also sought assistance in defining the tornado's path from

Mr P May of the Department of Agriculture in Northam who has sent us
several photograrphs.

Thanking you for any assistance you may offer.

Yours faithfully

g A

(A sSCOTT)
for Regional Director

2% January 1978

w" SGOTT-

Please find attached herete repert ef Censtable DARKE,

: v Sgt.1/c 21,67

u'-il.l-charge .
Nertham. 1L4/3/1978.
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3.

4.

5.

/e

Sergeant HAWKES,

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

I have te report that whilst on afterneen relief en December 21st,
1977, a Tornade was sighted by myself and ether staff at this
station. The Tornade appeared teo be reughly in the direction ef
York tewnship.,

In erder to get a cleoser look at the Tornade, I Joined Censtable
ABBOTT eof Nertham R.T.P. in a traffic vehicle and patrelled
towards its locatien, As we neared Carter Read, appreximately 15
kilemetres along the Nertham=Yerk Read, we saw evidence of the
route the Tornade had taken, in stubble and ether herbage strewn
acress the road and entangled in the S.B.C. overhead wires. We
turned left inte Carter kead and fellewed this fer appreximately
3-4 kileometres but by the time we reached the new static leocatien
of the Tornade, it had dissipated inte a mere dust pall, It
appeared suspended from about 60 metres abeve ground.

I have drawn en the attached, duplicate maps the path taken by
the Ternade as apparent from my inquiries,

I heard vague rumour regarding damage resulting frem the Tornade
on the fellowing day, but this was net substantiated by any
reperts te,or ebservations by staff at this centre.

Inguiries by Mr SCOTT's department with the various preperty
insurance groups might reveal damage reperts unknown teo Pelice,

Submitted, hoping to have been of some assistance.

L6 Lk o

B. B, DARKE
PC 1/c 4116

Neortham Statioen.
March 14, 1978.
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DEPARTMENT OF SCIENCE

Bureau of Meteorology

X |

NOTE FOR FILE

PIAWANING STORM 14 FEBRUARY 1978
Inspection of damage to the properties listed below was made on 16/2/78:

"Wye Wye" Mr & Mrs Spencer
"Rathnally" 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 afternocon.

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.
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45/38
Mr 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 Mr Hay 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
photographsa.

Yours sincerely

oA

(4 scorr)
for Regional Director

27 February 1978
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45/38

Cliffs Robe River Iron Associates
PO Box 21
WICKHAM WA 6720

Attention : Mr A R Clark
Superintendent Personnel & Town services

Dear Sir

Thank you for your enquiry, reference ARC/PAB PDL1184 dated 16 January,
1978,

Some consideration was given to the establishment of a weather observing
station at Wickham, in approximately 1974. Investigations of possible sites
within the townsite were made but none could ba classed as practical nor as
acceptable because of the poor exposures.

As you mzy be aware, observations were at one time carried out on a regular
basis at Cape Lambert, but this programme was discontinued after Bechtel
Pacific ceased operations., At present, the only observations made at Cape
Lambert by Cliffs Robe River, are barograph recordings during the cyclone
season, and general weather observ .tions whenever a tropical cyclone is in
that area,

At Roebourne there is a long established observing station and the distanc~ from
Wickham is less than that permitted for official observing points,

Currently there arec strict limitations on the expansion of the official
observing network which prohibits the opening of new stations. Your sug.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 several scientific instrument firms which are in

the position to supply egquipment for a meteorological sta.tion, and one represent=-
ative has acquainted himself with the standard instruments, the exposure required
and the general lay-out of an instrument enclosure as used by the Bureau,

The first requirement for an instrument enclosure is a level, open area of
land without trees, buildings or permanent obstruction. The "clear zone"
should measure 33 metres square, The area can be covered by natural grasses
or vegetation providing the latter does not exceed 0,6 metres in height.

To prevent interference with te equipment the enclosure should be fenced with
gix-line, hand drawn, 124 gauge, high tensile galvanised steel mesh, The fence
must be such that it does not impede the free flow of zir nor cause turbulent
conditions within the clear area.

seel/
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Once these conditions have been established the next phase is the installation

of the equipment., The usual basic instruments are and wet bulb thermometers,
Maximum and minimum dry bulb (and wet bulb if desired), the rain gauge and the

wind vane. The wind vane provides only wind direction, speed of the wind is then
estimated by eye using the Beaufort scale, There are also hand held ventimeters

or the more expensive synchrotac annemometer, which gives wind speed and in the case
of the latter instrument, also direction,

There 2re many other measurements which can be carried out depending on the wishes
of the observer and the willingness to invest in equipment. This problem is one
which is best resolved by the purchaser nd the vendor, but the thermometer screen
is a basic necessity along with thermometers and rain gauge.

Should you wish to have further advice pleuse contact this office.

Yours faithfully

( DR WALKER )
for Regional Director WA

25 January 1978
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45/38 (150)

The Officer in Charge
Police Station
NORTHAM WA 6401

Dear Sir

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

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

Any subsequent reports of damage would also be useful,

I have also sought 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 faithfully
/’J

(A scoTr)
for Regional Director

2% Jamuary 1978
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45/38 (149)

Mr P J May
Department of Agriculture
NORTHAM WA 6401

Dear Mr May

Thank you for bringing to our attention the photographs you took of the
tornmado 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 some additional copies made,

The State Emergency Service have also expressed interest in having some
copies 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
poseible.

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 scoTT)
for Regional Director

23 January 1978



A JOINT VENTURE OF CLIFFS WESTERN AUSTRALIAN MINING CO. PTY LTD. MITSUI IRON ORE DEVELOPMENT PTY LTD
MT. ENID 'RON CO PTY LTD AND ROBE RIVER LIMITED, RESPONSIBLE ONLY SEVERALLY IN THE PROPORTIONS
OF 30%, 30%, 5% AND 35% RESPECTIVELY

TELEPHONE: 87 1001
CABLES: CLIFFS LAMBERT
TELEX: AA99058

P.O. BOX 21, CAPE LAMBERT OPERATIONS
WICKHAM, W.A. 6720 16th January’ 1978 LAMBERT, W.A. 6719

The Regional Director,
Bureau of Meteorology,
231 Adelaide 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 faithfully,

CLIFFS ROBE RIVER IRON ASSOCIATES ‘T;(Q
Manjager per
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TORNADQ
SKIRTS
NORTHAM

NORTHAM: = A tor
nado caused a police
alert at Northam be-
fore it skirted the town
and dissipated late yes-
terday, .

The spiralling pillar
of red dust and debris
was seen by hundreds
of people as it ap-
broached the town.

It was first reported
to the Northam police
by a traffic patrolman,
Paul Zegar, of Bever.
ley, who was travelling
towards Northam on
the York road,

The Northam police
set out in the direetion
of the storm but the
to, crossed the
road about 30km from
the town and blew out
as it headed towards

alling. It was not
Seen in that town.

e agatat e
e a t a
thul&rdomh.mk'
LITTLE RAIN
One of the policemen
who left Northam for
the storm area said
that the swirling fun-
nel of wind cut tﬁrough
bush and paddocks. It
brought little rain,

Power lines along the
York road were strewn
with debris in the wake
of the tornado.

No reports of damage
were received last
night,

A agokesman for the
weather bureau in
Perth said that there
Were more tornadoes
in WA than most
people realised,

The red colour of the

tall pillar could have
been due to reflection
or refraction of light
m the setting sun,
It was " probably a
tornadic squall associ-
ated with  thunder.
storm activity.

&

edl »

Feports on the progress of Cyclone Trudy.

At 10.30a mthe cyclone Wa(;’&ﬁﬁkm nor{h of
Port Hedland and mo ‘west at 22kmhp,

A Weather Bureay Spo, saild no gales
were expected to aff coastal areag in the
next 24 hours byt it was hard to prediet where
the cyclone would move to in that AHime,

A

Cyclone,

Cyclone Trudy was still

- P,
o =

hovering off ,the North-
West coast, but has mov.

farth

moving

West Cape

of
and
west at 30km/h,
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MT. NEWMAN MINING CO. PTY. LIMITED /<§2f;

ACTING AS MANAGER ON BEHALF OF MEMBERS OF THE MT,. NEWMAN JOINT VENTURE
AMAX IRON ORE CORPORATION, PILBARA IRON LTD. DAMPIEA MINING CO. LTD, SELTRUST IRON ORE LTD. MITSUIC.ITOH IRON PTY. LTOD.

TELEPHONE: NEWMAN (091) 75 1511

TELEX: 99554 POSTAL ADDRESS:
CABLES: ‘NEWMINING' NEWMAN POST OFFICE
S OURIRER: NEWMAN, 6753

OUR REF: GBC:vds. December 6, 1977.

Regional Director,
Bureau of Meteorology,
P. 0. Box 6070,

Hay Street East,

PERTH 6000

Dear Sir,

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.

/éﬂﬁ(

G. B. CLARK.
GEOLOGIST.
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45/38

Mr G B Clark

Geologist

Mt Newman Mining Co Pty Ltd
Post Office

NEWMAN WA 6753

Dear Sir

With regard to your recent correspondence (your ref. GBC:wds), I have
“oe enclosed copies of specifications used by our Department for the siting,
building and layout of our installations.

Further information regarding the types of instruments used, operation

and maintenance are generally best covered in the Australian Co-Operative
sese Observers Guide which I have taken the liberty of enclosing at the cost

of 80¢c for which an account will be forwarded to you at a later date.

We also have a number of other publications that 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}
for Regional Director

15 December 1977
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45/38

Mr £ I Millsteed
Senior Housemaster
Swanleigh

MIDLAND WA 6056

Dear Sir

The Bureau has maintained a close interest in weather studies in schools,
particularly those catering for the higher sdcondary years. Within the
limits of the material at our disposal and the expertise available from
the staff, every assistance will be given to you for your scheme.

Regrettably, due to the restrictions within whizh the Bureau 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 Bureau and as previously mentioned
every possible assistance will be given.

Yours faithfully

(D R WALKER)
for Regional Director

29 December 1977
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&W Swanleigh

TELLPHONES: 74 1494 MIDLAND. W.A. 6056

74 1635

KIM/HF

Attention of Mr. Southern,
The Regional Director,

Bureau of Meterology, / RECEIVED
127 Wellington Street, 12 DEC 1977
PERTH, W.A. 6000 -

9th December, 1977.

Dear Sir,

I am writing to enguire if you peTtan assist us to establish a
weather station at Swanleigh, Middle Swan.

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 technigques, and maintenance of records
and statistics.

3) Education towards appreciation of synoptic 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

J supervision of full-time, resident staff.
A
(V I hope your Bureau can be of assistance.in the establishment of this

permanent facility.
Yours sincerely,

L Jhé'(;"" ( .
e #ACTER L psadens _ K. I. Millsteed,
. “L'?’”7‘kg¢«y>'9¢0' Senior Housemaster.
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45/38 (141)

Miss Martina Meinen
23 Tonbridge Way
THORNIIE WA 6108

Dear Martina

The Bureau does not possess any information on the subject
of U.F.0."'s.

On occassions the large Meteorclogical Balloons have been
identified as the source of U,F,0, reports.. Also from time
to time the occurrence of rare or unusual optical events,
such as mirages for example, have also given rise to such
events,

In the press people who belong to associations interested in
U.FuOu's are quoted, and I would suggest you direct your
enquiries to one of them,

Yours faithfully

( D R WALKER )
for Regional Director

17 November 1977
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45/38 (138)

Mr D Ferguson

Unexplained Phenomena Investigation
Bureau

PO Box 261

BUNBURY WA 6230

Dear Mr Ferguson

On the mornings of 19 and 20 May inversions were probably present at about
5000 = 7000 feet in the Bunbury area. This is fairly normal during 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 that any effect would occur at large elevations to
the horizon but some distortion might occur when viewing close to the horizon.
No Bime abnormal meteorological conditions were noted, The Observatory could
advise you regarding the position of Venus,

Balloons carrying rectangular shaped aluminium foil targets are released from
Perth and Albany sirports at 1,00 a.m., 7.00 a,m.y 1,00 pems, and 7.00 p.m.
These carry small torch lights when released in darkness so that they can be
seen and aligned with the tracking radar during the first few hundred feet.
The balloons usually burst at altitudes of 50,000 - 80,000 feet depending on
the type of balloon and nature of flight, that is whether . radio sonde or
wind-finding flight. It would be rither rare for balloons from these st:tions
to pass near Bunbury at any altitude,

I hope this answers the questions you have raised.

Yours faithfully
L L rA

( A SCOTT )
for Regional Director

31 May 19717




P.O. Box 261,
Bunbury,
Western Australia, 6230

255.77

The Bureau of Meteorology

Perth.WA

Dear 8irs,
Thank you for the recent reply to our last letter it was

most informative and we feel sure will help find the answer to our
puzzling report. I now wish to ask some more details of the same type
from you and also general information.

Could you provide as much data as possible for Thursday 19.5
and Friday 20.5 77 at Eaton W A or Bunbury if that is your closest
office . We are most interested in any possible air @isturbances

on those mornings that would lead to a distorted image of"Venus".

The sighting was made both days between 9.30a and 12n . The Observatory
has labelled it Venus . Witnesses state that when viewdd through Binocular

-5 it secmed to be spinning on an axis and two disc like shapes which
secmed to be Jjoined , merged into a ball at intervals2® Would Venus be
in east or west sky ?

The genral information we seek concerns weather ballooas
1. Which offices release them,how many times daily, to what average
altitude do they ascend?. Do any of them ever carry lights or

other tracking aids eg strip of foil?

I hope that the above does not tpouble you and that we can

contact you in future with any similar queiries, 4&64L6£ﬁ1“£56
V7 Fguoerns
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45/38(135)

I M Stewart
P O Box 1
PINGARING W A 6357

Dear Sir or Madam

I acknowledge receipt of your letter of 1 May 1977, in which you
report spasmodic observations of an object NE of your location.
My enguiries have not established the identify of the object you

viewed, I will pass a copy of your letter to the R.,A.A.F. at
Pearce who record reports of this type.

Yours faithfully

i

(A N scorT)
for REGIONAL DIRECTOR

17 May 1977
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Mras M Redhesad
% Celestine Street
WANNEROO WA 6065

Dear lMrs Kedhead
UF0 SIGHTING

Herewith is the report from I M Stewart, Pingaring,
on the 18t of May sighting.

Yours sincerely

(K J STEARNE)
for Regional Director

17 May 1977
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DEPARTMENT OF SCIENCE

Bureau of Meteorology

90/ _010676_

Regional Director

LETTER FROM OBSERVER AT AMRISTA  BaRK .

It is being forwarded to you for information and for

any action that you may see fit to take.

L

for Director of Meteorology




BoXi 1Py O -
Pingaring W. A. 6357
1st lay 1977

010696
The Director of leteornlogy

Lelbourne, i
Jear Sir,

I wish to report spasmodic nbservations of
an object due NE of our Location,

Between the hours of 7.3 and 8,30 P.M. W.S.T.
for approx. the last 6 weeks,

This object, which could be a weather satellite,
has red and rreen lights,

The males nbserved this through 12x 50 Binoculars
and it was quite plainly visible to them; we

could sce it with the naked eye, but not in so muech
detail,

Juring the last few days, due no doubt to the

carths movement on it's axis, the object is now
some degrees B of N.EB.

This might be of no iuportance to the Bureau,

but thought I'd just advise that this nbject had
been noted,

Resnectfully

I. k., Stewart

’r' ,;?. -4’11{’ 2.5 '4:.




ALL CORRESPONDENCE TO BE ADDRESSED TO:
THE SECRETARY

TE LEGRAMS.HEMPORT" FREMANTLE W.A.

TELEX:

“FREPA™ PERTH. AA 92851

1 CLIFF STREET,
FREMANTLE.
WESTERN AUSTRALIA.
P.O. Box 95, Fremantle. 6160
TELEPHONE: 35 3081 35 3801

PLW/SMW

FREMANTLE PORT AUTHORITY

N REPLY PLEASE quoTe: 10/14 /11

22nd April, 1977.

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

Dear Sir,

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 1971-76, 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.

Yours fajithfully,

M

(P.Li. Wright)
PORT ENGINEER







ANS :KG "III’

45/38

The Secretary

Fremantle Port Authority
1 Cliff Street

FREMANTLE 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
study requires an assessment of the reduction in wind speed which occurs
between coastal and inland locations on the coastal plain and the second
involves an examination of the times taken for the sea breeze to penetrate
to various inland points on the coastal plain.

We would be grateful if for this purpose we could borrow from your office
the Dines Anemograph traces recorded in the Port Authority Control Tower.
The total period required would be 1971=76 inclusive but this could be
broken into smaller periods to avoid having 2 large quantity of data out
of your office at one time.

Naturally we would arrange to pick up this data and provide safe keeping
within this office.

Thanking you for your consideration.

Yours faithfully

&

(A scorT)
for Hegional Director

18 April 1977
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AS:KG
45/38 (129)
Mrs J L Ferguson
Secretary
Unexplained Phenomena Investigation
Bureau
PO Box 261

BUNBURY WA 6230

Dear lirs Ferguson

This Bureau does not have any interest in phenomena such
as you have described except where they might be explained
in terms of meteorological processes. lione of your
reports would seem to be related to such processes.

I will forward a copy of your letter to the RAAF Pearce
who record this type of information.

Yours faithfully

!

(4 scort)
for Regional Director

5 April 1977



P.O. Box 261,
Y Bunbury,
2 ek | Western Australia, 6230
[ R - = 29.3.77
Weather Bureau | L S
Box 6070 ‘ s

Hays St.,
East Perth

Dear <ir,
We enclose copie of three recent U.F.0. reports, fér your
information. An¥ help you may give us would be welcome.

Qur File(Wb 77002)

Date; 26/2/77

Time: 10.15 P.M.

Veiwed for 5 minutes from a house in Wighers.

Distance approx 2 or 3 kilometres at 15) elevation., Observer
attracted to light as bhe portion of sky was deviod stars etc.
lMoon was low towards the west in a crescent shape. Light cloud
was scatlered acress sky. Object was stationary 15/20 seconds
then moved across towards town, where we lost it in a haze of
lights.

Appeared only as a light source size of a pea at arms length
and was blurred. lio seund, vapour er other traces were obser-
ved. It was orange white and plused occasionally as it moved
away. We waited in case it was a plane ané it flew back bub
didn't reappear. We contacted the lecal aero club but with no
response. Flew a level course till sight was lost.

Qur File(wB 77006)

Date: 2.2.77 at Bunbury, BackkBeach.

Time: 9 P.M.=9.%0 Duration 15 Minutes approx.

Witness was attracted by a brightness of light, then it maved.
jioved side to side, up and down, appeared to move then came
back towards observer and almost faded out. No clouds at the
time. Appeared closer than a star etc. Was bigger than star
had fuzzy edges.

Got smaller Dasappeared at fast speed. Colour: White to white
yellow then yellow orange.

O

LKL 2 e

M



P.O. Box 261,
Bunbury,

Western Australia, 6230
Our:File(WB 77Q07)

U.F.0. Data and Description

Dates: 15,16,17,18, 2.77 Time:8.00 P.M. each night
Perth-Near Kirport:
Sketch.. ’

O lpllo goert M/mz/%,

= o0 .
“CCl o Ll
@OM“O@Z‘W‘ iy

Hibiscus Drive Woodopine. lMoved East to West. About height of
Jumbo Jet. Regular first Drew Attehtion as it moved steadily
across sky. The lights seemed to be on bottom constantly
rotating. Had nothing on radar, visible »% hour each night. It
produced no sound, vapour ,odour.

OBJECT SEEN FROM

Have you any inférmation on the other forms that we sent to
you a while ago?

All these cases have been reported on our officiak report repe
rt form. Names of witnessess are available if necded. Any help
you can give us will be greatly received.

Yours sincerely

170,94 Forpuoca_
Mrs J.L.Ferguson
Secretary



45/38

Mr J Burt

Texasgulf Aust. Ltd.
Lombard House

251 Adelaide Terrace
PERTH WA 6000

Dear John

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

Hounam C E Climate and Air Conditioning Requirements in Sparsely
Occupied Areas of Australia. World 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 deduced from the aveilable maps.

Many thanks for the ewaporation data which correlates well with that

from Wittenoom over the same period even though the uncorrected

monthly totals tend to be fractionally lower.

Yours sincerely

/’V/

(A scort)

25 March 1977
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45/38 (118)

Mrs J L Ferguson

Unexplained Phenomen= Investigation
Bureau

PO Box 261

BUNBURY WA 6230

Dear lMrs Ferguson

I have forwarded copies of your letter to the State Government Astronomer
at Bickley for comment. He should also be able to provide data about
which planets are visible in daylight hours. A copy hes also been
forwarded to RAAF Base, Pearce, who record such phenomena.

Please find enclosed a photocopy of an explanation of parhelion (or
sundogs ).

Temperature 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
increases with height in the layer. The different types of mirage are
formed when light travelling at low angles to the horizontal is

refracted in layers containing strong temperature gradients (see enclosed
photocopies). Little or no effect is produced on light beams passing
through inversions at angles away from the horizontal.

Tours faithfully

V24

(4 scort)
for Regional Director

15 March 1977




AS:KG

45/38 (117)

Government Astronomer
‘ Observatory

Walnut Road
\ BICKLEY WA 6076
|

Dear Sir

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

I would be grateful if you would communieate directly to the author
any information relevant to the gsecond last paragraph in addition to
any other comments you may wish to make. In my reply I will enclose
a definition of parhelion.

Many thanks.

Yours faithfully

74

(A scorT)
for Regional Director

15 March 1977




45/38 (116)

Officer in Charge
PEARCE WA

Dear John

Please find enclosed & copy of a letter dealing with U.F.0.'s. I under-
stand you forward such letters to an officer on the Base.

I have forwarded a copy to the Government Astronomer and asked him to
provide data relevant to the second last paragraph. I will answer
the questions posed in the last paragraph.

Tours sincerely

ud

(A scorT)
for Regional Director WA

15 March 1977




P.O. Box 261,

Bunbury,

Perth Weather Western Australia, 6230
Bureau

Dear Gir,

The U.P.I.B. researches among other things U.FO. reports,

We have had two recent sightings reported, we pass them on to
you for any help you may be able to give us.

No 4 20/2/77 Wellington Dam Near Collie. Seen from :
13 Dam , By two schoolboys at one sight.
2) In the area of the dam, by a lawyer

3) A boat of beach south of Bubury, by two people.

Time 5. p.m. visible for a few seconds.
Descripition

As a distinct white ball, with a bright tail, burst through
the heavy cloud, sped down and appeared to lond in the south.
WHen last seen disappeared behind a large hill.

It has been suggested that it could have been a meteorite.

No 2 Brunswick Jctn. 4/3/77 11 p.me.

Two boys viewed the object for 10 minutes. It appeared in the
north-west skye. A bright ball with a blazing tail, it had a
bluish light to the front and was bright than the moon. It
appeared to speed up slow down hover and at one stage almost
fade away.

Eventually it disappeared tail first leavéng an orange glow,
They said it was a long way away.

To assist us in future work, could you please advice us which
lanets are visible during daylight hours,.glso they positions
in the sky. .

Have you any infromantion on ¥Sundogs", tempature in versions
and the effects on light. Thank-you very much. Hoped to hear

from you soon.

Yours sincerely

'K;ﬁ Mrs J.L.Ferguson

. g’y = &
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DEPARTMENT OF SCIENCE

Bureau of Meteorology

25/912

Regional Director,
WESTERN AUSTRALIA

Attention Mr A. Scott.

SUPFLY OF VENTIMETERS

I refer to your memorandum 45/38 dated 11 February, 1977 concerning
the request 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.
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45/38 (109)

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

Dear Mrs Buchan=Midgley

I have referred your account of the meteorite sighting to the Government
Astronomer, Walmut Road, Bickley, W.A. 6076, for his information.

Yours faithfully

(D R WALKER)
for REGIONAL DIRECTOR

5 January 1977




DRW:HB

45/3%8 (108)

The Government Astronomer
The Observatory

Walnut Road

BICKLEY W A 6076

Dear Sir

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

Yours faithfully

(D R WALKER)
for REGIONAL DIRECTOR

5 January 1977
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* Lrs b Buchan=AMideley,
P.0, Box 31,
DOOBTARTINE, 6411, W.A.
Fa a0th becember 1976,
WA
)
hept of  eteorolosy, i o = o
A o
Wellineton Si., dS "y T
. " y A"\, - ’-H‘f
PritTi. 6000, W.A. S =4
T - o~y
& : L AL
Dear “ars, s N

R—— \\/

seteorite Sioht ine:

%ith reference to your broadecast regnest for sightings of the
meteorite of 21st lecemher 1876G. At approximately 9.30p.m. on the vight
in gquestion 1 wes & ated in our home Facine our North window. The ohject
in the skv sourpriged me and ot Virst 1 thowht it would land in a neerhby
paddock. However as there wng8 no subsequent fire visihle 1 decided that
it rmet be mueh further away. fut of interest my hushand moried the
slngs of the windew nt my instruction so that we might toke o hearing
in daylicrht.

I hope thot the enclosed sletell plen iz of some use Lo you
in locating the meteoarite.

ve live on the pronerty of 1.1, & J.U, fQeedy 'Kinvara'

BAANDEE,

Yours faithfally,

/}w } .._,-“(LA i, ]\\fx f(’b 7_
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RLS :KG ’gb

Officer Commanding
RAAF Base
PRARCE WA 6085

UFO SIGHTING

Attached is a copy of a report by one of my meteor-
ologiocal observing staff located at Kalgoorlie in
respect to his sighting of an unidentified object,
and related telephone reports.

(R L SOUTHERN)
REGIONAL DIRECTCR

23 December 1976



BUREAU OF METEOROLOGY
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MEMORANDUM Fﬁﬁf”"’gm‘%ﬁ“%’ DATE 17/1% 76
s

rite or(print cleanly.

TO ATTENTION 2\ | YOUR REF:
REGIONAL DIRECTOR C SPEGTAX 8ERVIQ
Y 1 (& l\ﬁ . A" }
FROM \ v b v [ | our ReF:
M. WINTERBOURNE \gALGOORangm.o.;;\ )
‘ e e 40/2
SUBJECT o 7 7

U.F.0. SIGHTINGS ON .

== == = m—

| The first sighting was at 1225 WST 16,12,76.
The object pas®lfrom the N.E. to the S.W. passing just south
of the overhead possition. It was white in celor , glowing

=hgfe B 7 & B eUgZesalld S 3 Ty PUESaT1Nng. nap Was oR

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

the Scotia Mine near Kalgoorlie, saying that he had a
strange ebject in the sky which was hardly moving. He
gave me the bearings‘but I failed to locate it at that

4 &
UALIIC o

the objects as described in the 1225 sighting, flashed
across the sky from east to west . I lost sight of it

before it reached the western horizon due to its diminishing

After another call from Scetia, I made another attempt te

locate their object in the theodolite and this time found

- it -at 1630 W8T, This leeked abeubt five fHimes bhe-sisge that —
a 350 g ballon lookes like at 100 mb., It was drifting slowly

SIGNATURE PRINTED NAME APPOINTMENT

October 1974




BUREAU OF METEOROLOGY F 35 2F

For use between Head, Regional
M EMOR AND UM and Field Offices ONLY. | DATE ~ / /
Write or print clearly.
v TO ATTENTION YOUR REF:
FROM OUR REF:
7 .
SUBJECT 4‘ / Z
#

westwards., In my opinion this could have been one of

those American research ballemms that circle the earth
many times .

This was di

high speed sightings uncefirmed by anether wﬁess. While
the slow moving object could probably be confirmed to be

’ LY

expanation for the high speed sightings on account of the
huge speed inveolved. i.e. Horizon to horizen is about 80km

tTime taken 12 secs= 24000 km/hr

jﬁo malllr Moy receimid aomudy
/éh,tuMﬂ‘de /f\t al .//C'L(/(/“‘(CQL Gy,
C"}{«/Lcwp( Céﬂh/hx,m/:(,, Ao é/xfé
“Mrelia vr(mae/ [/éx—uﬂ %MC[ N
/e/ //L ,\zwtfé(‘/
N _plasc..
7 /7//2{/7@_

SIGNA E PRINTED NAME APPOINTMENT
M Mt ehon WINTEQ.BOUQNE 0RsS R

-

October 1974



ANS:PAH

45/38

Mr R E Black

Department of Physics

Wi Institute of Technology
Hayman Road

SOUTH BENTLEY Wi 6102

Dear Ron

Thank you for your letter informing us of your involvement in the study
of the Peel Inlet/Harvey Estuary System.

Qur current commitments and budgeting and staff restraints preclude our
becoming involved however we are attempting wherever possible to obtain
as much reliasble wind data as becomes available. Consegquently I have
asked Mr Alan Scott of our Special Services Section te contact you to
discuss the format ete of your wind data and whether we may later obtain
copies of it.

We would of course be interested in any reports on the hydrometeorology
of the area which follow from the study.

Yours sincerely

(R L SOUTHERN)
REGIONAL DIRECTORR

4 August 1976

A
(e}



A@v-lé@k{! ﬁh{&l%Ag t:;g&ij 4/ af LAt

Hayman Road
South Bentley 6102
Telephone 68 5511

4x AA 92983 Department of Physics

Western Australian Institute of Technology

File No.: REB:DH

Reply to: Mr. R.E. Black.
26th JU]Y, 1976- Your Ref.:

Mr. R. Southern,

Director,

W.A. Regional Office,

Bureau of Meteorology,

127 Wellington Street,

PERTH, 6000. Western Australia.

Dear Bob,

Warren Walker and | have recently received 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.

This will involve regular monitoring of a number of meteorological
variables and we propose to establish a climatological station on
private property at Point Grey. This will consist of (at least) a
pluviometer, pan evaporimeter, Woeffle anemometer, thermograph,
hygrograph, barograph, and other minor instruments. The station
will be visited weekly (on Fridays) and both hourly and daily data
will be extracted from the instruments.

The site and instrumentation will be made to conform in all respects
to Bureau standards. Therefore, if you are able to make use of

any of this data, or would like to be involved in the programme in
any way, please do not hesitate to let me know.

Yours sincerely,

o Bl

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




ANS : PAH (’r\

45/38(101)

Mr P Flanigan
22 Manton Creseent
HAMERSLEY WA 6022

Dear Mr Flanigan

A similer report of this phenomenon has be=n brought to my attention,
My brief attampt to find an explanation was not completely satisfying but
did nevertheless offer a plamsible solution.

On the weekend of 12-13 June 1976 two acrobatic aireraft were operating from
Jandakot and I believe that at least one operated from Perth Airport on the
Sunday, This type of aireraft would seem to have the ability to lay a
circular smoke trail of relatively small diameter. The subsequent movement
and gradual dissipation of this smoke ring was consistent with the winds and
stability of the lower atmosphere.

I cannot confirm th:t one of these aircraft did in fact lay a smoke trail
but it is difficult to conveive of any naturally occurring phenomena which
could produce such a ring,

Hoping this may be of some help,

Yours faithfully

al

(o W scoTT)
for Regional Director

21 June 1976
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WBL:PAH

45/38

Mr S Slee
P 0 Box 177
BUSSELTON WA 6280

Dear Sir

Your letter of 3rd June 1967 has been forwarded to the
State Government Astfonomer Bickley for information.

Yours fajthfully
A

(v B LINTHORNE)
for Regional Director

18 June 1976



WBL:PAH

45/38

The Government Astronomer
The Observetory

Walnut Roazd

BICKLEY WA 6076

Deear Sir

The photocopy of a letter received by this office is
forwarded for your informstion.

Yours feithfully

(W B LINTHORNE)
for Regional Director

18 June 1976
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5 Barndie llay
UANNERDO, 6068,

4th may 1976,

Attention Mr, T. Tate.

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

Dear Mr,., Tate,

May I take this opportunity to thank you for offering to come and speak
to the U.F.0. 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 B 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 from you on Tuesday,

Yours faithfully,

esssecsocnnses o -

Eileen Audsley - (Mrs.)




COMMONWLALT® BURIAL OF s 6

WSS  ISSUE NOTE Ne 27158
ISSUED Tow L Requisition No

ADDRESS Zé ‘A PN e

ITEMS LISTED BELOW ARE FORWARDEb FOR*

g mas’, g

* Give reasons for issue £). e‘lAPI”W .

Serial Number

Ident No Description Qy and/or Remarks

S)42- ecen  LaReg- L

Cfgne‘:' L»ofeav j :

Insert addiess of |ssuing Store/Office f .{ ; i -
ISSUING CFFICER .

DESIGNATION

DATE =22/ 3 /197b.

-

STORES CERTIFICATE IS 8- :

“| certify that above items have been entered in,
t {“Items issued for repairs” registef Folio No.....................

o . [ I R et or M. | ST OO I, (he b ey Bl
1 Delete whichever inapplicable STORES LEDGER KEEPER

DUPLICATE:- To Stores Ledger Clerk.

' RM72/20448 May 1972
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Leederville Technical College

Richmond Street Leederville Western Awustralia 6007

[ < =
Telephone 24 5433 In replying please quote
EE/VT peun B2/ 16
12th March,...19 76
r ; . E LI
Regional Director, "L( Vs
Bureau of Meteorology, s 7
126 Wellington Street, = %
PERTH. W.A. 6000. Ao
L 2 ““VH 9y
1/
(Through Principal) "3:)3&1
Dear Sir, ‘\{;ﬁﬁﬁl 1

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.

Yours faithfully,

e 2

d}.ﬁxﬂ”
O I L ies cf /,,,v, T5M -
DB pppred®
HF \ E . EvanS r
Senior Lecturer,
o&s~(~0 Social Studies.

R.A. Cotton,
Principal.




COSTING SCHEDULE
(Administrative Handbook, Chapter 78)

4:575’5‘

Job Request File No.

Client Name QC i " EX Ty L70
Address 6 LBECconSFrELD PvervE
T e v, A §esT
Details of Request i
L cnfpois ) Dot Goinna paph Kt
%‘.w A %_V £ /2/7 3 A ,29///7{

Chargi
DWECT coSTS

> U‘/E/?//é'ﬂ'JDS

Estimates of Cost

Principle Applicable (see Chapter 78)
st i ATER s AL

Grade of Officer ’_ o $ c
Direct Costs cCA 3 ...(f;.:f... hours @ ..‘?.'.f.‘:" per hour = o 7S
Trrrmrrent sesesssess NOUrs @ ..,..,.. per hour =
Materials ”"/‘Z/’: Kaphiet XS < /0. fo
/. ./ ... Other Expenses (inc. data processing) =
Overhead Costs — /(/’ (120% of Direct Costs) ii/é{)é}ca“ﬁle o ¥R

L~ WA A

(,46\4,// ZA-./\.LL

COStB Comp.lted by L R B R A I I I I I I

Recommendation (if any)

Confirmed

(Waiver action, if applicable)

Client mivised .oo.l;ll:llt; 0?..
9/1/76
,9_;.\}/ ng}ﬁj

TOTAL CHARGE 7(3‘ 1L .98

(Section Leader)

A L L L B LN N T B B BN B NN B )

(Supervising Meteorologist)

LR R R R R R NN NN NN N

(Regional Director)

'y "
- e -~ W
sesasde s s ann s -J{o-

“(Accounts Clerk) ’ 1
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Mr C Thorman

Department of English & Social Studies
Leederville Technical College
Richmond Street

Leede wville 4 A 6007

Attention : Mr R dilliam

Dear S5ir

Referring to your correspondence B2, of 2 February 1976, I am enclosing

see attached, photocopies of the layout of a standard instrument enclosure
as used by the Burean of leteorology, and also the placement of the
thermometers in the Stevenson Jcreen.

sss I am also enclosing free of charge one /iustralian Co-operative Observers
Guide which I am sure contains all the relative information that you should
require.

Almost all of the instruments necessary can be purchased from the Henderson
Instrument Company, Hay Street Subiaco. The costliest item is probably the
Stevenson Soreen (Approx 3500.00). This bureau has several unserviceable
gereens in store whioh could possibly be put into working order by your
carpentry school. One of these units could possibly be donated to the
college on request.

Hoping this satisfics some of your Gueries, please do not hesiiatle to write
or phone if further information is required.

Your ’faith Iy
c“\__%t% < id:s.—\/
CON)

for Regional Director )

12 February 1976




16

(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.
Jolting will lead to a displacement of the mercury column
or index,

THERMOMETERS IN SCREEN.

N

i

\\\3\&\\\\§\\\§<\\E

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 Thermometer.

The reading of this thermometer indicates the minimum tempera-

ture 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
caused until the temperature has fallen considerably below the
reezing point of water (32°F.). A “ground” frost is regarded as
having occurred when the thermometer on the grass has fallen to
20°F. or below. If the instrument is read to tenths of a degree the
limit s 30.4°F.

— Y e e s

The plot on whlc!i-,-
with short grass 1 inch
be supported on two V-
ing the tips of the blad

The proximity of w

1t should be noted #
of protecting cage is u
underneath or on top 0

Earth Thermometers.‘;
The temperature of
means of thermometers

Y




| Leederville Technical College

Richmond Street Leederville Western Australia 6007

In replying please quote

Telephone 24 5433

E2
= 4 February 2, 19....76
Regional Director,
Bureau of Meteorology,
127 Wellington Street,
PERTH, W.A. 6000
e J
Dear Sir,
We intend setting up a small weather recoxding station at this
College and would 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.
S OEARVERS bt o
7 7 /A
- ¥ td - o
/f,\ K bl e~ , B e e
C. THORMAN,
Head of Department
English and Social Studies.
=
fr { ;E = g’I‘:‘ \,1
] 22 Am g
M* Aargoed L1 KE 2= I
gl A ‘ N ;TEI /

— 7 7 “& Fj
MY TH1S /8 CALD/ET Tenr: A}g/‘ %f '_, o O /
OowS4 wT Afé"”fz" ADid & THENY O vé-""??”? v7 \"\\“i\/\ =

A Srnrrom  vd wwens  THEY CA Ao cute
7
é'lf‘l’-'rjﬂ)'t-ﬂw'— ) ! Don'r T aikd ET  Cori Vi T A <o J;"-(c-?vv.
/76‘-\{ 187192 THEY  hoeuea ALrweE Petrvs oFr T S gz & J;'A"t‘?‘ﬂ/
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COSTING SCHEDULE
(Administrative Handbook, Chapter 78)

Job Reguest File No.

£y /37
Client Name Aacmin EX  FTY 7T
Address b FEr?cors/S FriE e LD PVENLE

270 2 AT
V. /?’ 6;0 5-2?

C w)/ﬁc;—év { > PR 5;L~L4vhf;7./tn;7‘4‘::
OG0 @ ////"5‘ — o02ev ///.2/7 5

Details of Request .
e

Charging Principle Applicable (see Chapter 78)

Estimates of Cost

Grade of Officer $ o

Direct COStS EEEEEERREE hOﬂI‘B@ as s sassn per hmr =
ek ssssserean hwrs& -c-otu.‘o wr hGJ.I‘ =

Materials o2/ /‘(‘”é ¢ ’%’;‘:’ (4 3.7 3

< C
Other Expenses (inc. data processing) =
(] =

Overhead Costs (120% of Direct Costs) if abplicable =

775
TOTAL CHARGE -1§3 s
/M_»déz- Y, / /7(

COStB Oomp.lteﬁ by LA R RN RN RN R N R Cesnanf o .

-

L

LI LR B R B IS O B B B B

(Section Leader)
Recommendation (if any)

Confirmed

LR B R B B B B I O O I

(Supervising Meteorologist)

(Waiver action, if applicable)

(Regional Director)

Client advised seeee/cenes/eees

AR RN R NN RN RN

A7
- (Accounts Clerk)

YAl -

v
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COSTING SCHEDULE
(Administrative Handbook, Chapter 78)

Job Request File No.

o 3;//5 J

Client Name 1 E N E X Ty L2
Address /7 5 s 2] (¢ S Yy / = - £ LV £ 4l F
1 ' ’f'/L 3 '/
Details of Request i
y _,’_/\ / s / . / F - Z " v S
’ ‘ —~ o A~
- B /\ i B ,,,/" ~ L//
7o\ 7/ ’/'{./‘—/'f", ) //. . / U e ) /“ '/
Charg;ng,Pr1n01ple Applicable (see Chapter 78)
Estimates of Cost
Grade of Officer $ o
Direct Costs vessessses NOUTS @ ,.....c. PET hour =
SR AR R EEEE) hours IR rhwr = -
o >/§ Ao l pe* 21 ,‘-" "/«5
Materials 2 . 40
Other Expenses/ﬁépgy,data proceQSLng) - 3 2
, A0
Overhead Costs (120% of Direct Costs) if appllcable =

TOTAL CHARGE jgfél-t)f;

Costs computed DY ceseesssessasssassscsnsanenne r7//

(Section Leader)

Recommendation (if any)

Confirmed

s ee st EBesREReIRERAREPRRORRESRIES

(Supervising Meteorologist)

sugsal svmod vens

(Waiver action, if applicable)

(Regional Direotor)

sy wwal sonril SRR

v ~ -
Client advised .ovee/esess/eies :

|L )
< “\\.» ..-I... .if{--.a...-..

\
§§ 3 42/ (Accounts Clerk)

f‘\) i\ \ N




COSTING SCHEDULE
(Administrative Handbook, Chapter 78)

(_/37 ¥

Job Reguest File No.

Client Name RCAPi N E X Ay L 7TD
Mdress ¢ BrugcenS FrleD Gl SE
71D VAL Lot / o/‘-'.\f

Details of Reguest
A 3 /;7 _ZDP»xﬁ.aa cih~u4wafg pra :77h4<:
oFee 13/7/75 L o9 n)® )75

Charging Principle Applicable (see Chapter 78)

Estimates of Cost

Grade of Officer § ¢

Direct Costs soesswenee NORTS @ ivevens PEX HOUT W

LR R R N

R R hC‘urS seesen e pEI' h

[ 4 \.L-—/ 4' 3;
Materials ('/’ /'L :' .33

Other %nses Zc da.ta./proc sing) = ;.26

Overhead Costs (1208 irect Tosts) if applicable =

TOTAL CHARGE $ S g¢

4z11?¢:lf¢é;££ g ¥

COBtB COmP.l'tEd by LRI I RN B R B B R B IR I B BRI B .‘I.l/l.ll. .".

-.lolnnl-..l-olocnncnu

(Section Leader)

Recommendation (if any)

Confirmed

LRCRE IR B B B A I B B A I B B I B B B

(Supervising Meteorologist)

(Waiver action, if applicable)

(Regional Director)

a8 s ono-o/ooo-

Client advised oo/ 2e/eedec/ i3

D4, 1914/
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WARFC AA92697
WEATHER AA99085
FOR INFO MET 3

RFDS STATION REPORTS MUCCAN, BAMBOC SPRINGS AND COONGAN STATIONS ALL

REFORTED A STRONG EARTH TREMOR OCCURED APPROX 2225Z,DURATION UP
TO ONE MINUTE.

WHR HEDLAND
250043

/lfwf’&/t t f-‘fo %m‘é.a./\,c? g% -fo3s




COSTING SCHEDULE
(Administrative Handbook, Chapter 78)

Job Request File No. 7
c/s/.’)’J)
Client Name /’/)c'_ AP EN 7Y 7T D
Address £ BEMcen SFIELD ,4Pvz£4»/c/zi'
20D VALE ost

Details of Request
Lo S Sl Shanee Pt / SHfeen
700 /F/é’/?)’ Z 09 oo /?/7/ 7%

Charging Principle Applicable (see Chapter 78)

Estimates of Cost

Grade of Officer

Direct Costs svessesnes NOUrS @ ,,.00400 per hour =

B sesansonean hmrs@"""" Per h?,l‘r e 3 -
‘2{ M:&/u - @ 73 cansS .
Materials e st 73}
Other E}y,penses (if}f' data prcyssine) = 5
'0‘2/: A { L AA Co /. ‘26
Overhead Costs (120% of Didsct Codts) if applicable =

TOTAL CHARGE

//-%‘/g’ 22,225

*a e 0w

Costd compited DY waweisovansssesposcanion s eoes
A e

® e 06 v 08 s B e 000 Emss e

(Section Leader)

5.3%

Recommendation (if any)

Confirmed

LR BRI B B A B DAL I B B AR O N BN B N A

(Supervising Meteorologist)
...../..‘../....
(Waiver action, if applicable)

(Regional Director)

G _
Client advised .."':.2./..7.../.. L

(Accounts Clerk)

z-
0s~ /910

|




COSTING SCHEDULE
(Administrative Handbook, Chapter 78)

Job Request File No. w-
S / 3§

Client Name AdCc i/ EX STy L T
Address £ BE&ErAcons Freed 7V
A e D VAL S £o ﬁ

Details of Request

4/“(""/&‘4 7 Diruio Crurs /z‘\,/"\// T a ca?
%«‘.. /Zan ca ¢\. /_M,N,(/ 23/ s/ 76 — /7/6/75

Charging Principle Applicable (see Chapter 78)

Estimates of Cost

Grade of Officer $ o
Direct Costs suseesssss NOOEE @ Lisivene PEE BODY =
Trrenrmrere ..........hours@........per hour =
Meterials <6 7 /.(,/, Eq)ude 3- ({32
Other Expens nc, d ﬁ?‘es ing) = _
Overhead Costs (120% of Dlg:—;tézostsszé appllz:)ai.‘t‘).ite“ - /-26

TOTAL CHARGE = ~_ /g

ZE A s A

COS'ES Complted by CEL I B B I R B R B B RO A B B B B .-¢2/00llo/‘ LA

Lo st

LU BRI R B LRI B B B B

(Section Leader)

Recommendation (if any)

Confirmed

7
.‘.'....'{. ‘7..'./?.......'..‘
(Supervising Meteorologist)

27/

A ...../....

(Waiver action, if applicable)

(Regional Director)

Client advised .‘::.?../. P A e

V v‘z

Accounts Clerk)
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AND CONSUMER AFFAIRS

45/38 (82)

19th June, 1975.

Mrs. S.V. Quamll.
n.!.B‘ 592'

ECJONUP., W.A. 6395

Dear Mrs. Quarrell,

The Bureau of Meteorology does not have any expertise in the
field of astronomy or related areas. I have therefore taken the
liberty of forwarding your letter to the State Government
Observatory at Bickley with a request that they seek an answer to
your question.

My own impression is that the object you saw was a satellite

which was tumbling along its path and thus regularly reflecting
suhlight from its different faces.

Yours faithfully,



THIS PAGE IS REPRODUCED FROM A BADLY FADED OR ILLEGIBLE SOURCE.
SCANNING THIS ITEM AT A HIGHER RESOLUTION WILL NOT IMPROVE ITS LEGIBILITY.

SNL‘ #oa [.f D / (/Lﬁ’ /I""""' WHESESi L, e (
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COSTING SCHEDULE
(Administrative Handbook, Chapter 78)

Job Reguest File No.

2l '}/ )
Client Name PAacrinEx P7Y 7D
Address £ R cenS FrL¢0 D VLSS

Ve 37 7 LD Vo /fl‘?._

<y W A fos?
Details of Reguest

//('E /- ) u_/, P ) Lisao L/(';u-,.,,,_f,‘.i/( — L/,{,,(_: //‘ s = oo g

% Lo //(’_ Ll A _,/:\, //c,.[ .-;; el ij/'_// 73/
AL 23/5)75

Charging Principle Applicable (see Chapter 78)

Estimates of Cost

Grade of Officer § ¢

Direct COB"SB sssssssmese hO\lI.‘S@ cassasnse per hmr -

ssssserean hours @ ccecvees per hour =

Materials 25 /'// /'w” @ /S 7.75

- i
Other pe ses (i c a cessing) =
? 2(&‘* A /9?6
Overhead Costs (120% of Di wlect Cdb s) if applicable =

TOTAL CHARGE ;}‘ . B

Costs computed by ........f:f{f?..l...;........ .:f%{k..?../.273
s -

(Section Leader)

Recommendation (if any)

Confirmed

/S S /
",«/1 XYy /
Fas P EBerRERS .l....'.....‘ll.-

(Supervising Meteorologist)

l;l:./..’:‘../.‘yii'
(Waiver action, if applicable)

(Regional Director)

PRI SRy (o L

[ o (Accounts Clerk)

Client advised .3Q./.:9../75.



COSTING SCHEDULE
(Administrative Handbook, Chapter 78)

Job Reguest File No.

/S /38
Client Name SACm s E X // LS ol

Address 4 /‘"LACONS,—/A_LD  ad
A DV E osB

Details of Request
/ /'- (tv’/c-*-/’ 7 D. r~a D (qu’u_-.. -.>7 ~1 r;/é
% St /ZL:\."\ [ 3 3= _%‘\— /“:”L— L:« ol Q7L./ _

Charging Principle Applicable (see Chapter 78)

Estimates of Cost

T

P atiw
s?d/&//?f

Grade of Officer $ o
Direct Cos'ta LB B B B B ho.urs@ L B N Y Per hw =
oot cssssessss hours @ +sessses DEX hour —
Moterials 27 KK e 5-(o
rials
P e L X |
e SR

Other Ex n/£§ (1 c.éfg

Overhead Costs (1208 of DueZt Cost

if appllcable =

TOTAL CHARGE = ‘:;;_,¢?

,Q/C?/;of’/éyz ;? >

COStS Comp.l'tEd by l'..ll.l...C.l....l..l....l..

00..-'.0.'..-‘.

ll

(Seotlon Leader)

Recommendation (if any)

Confirmed

//fj?,,, L

L R R SR

(Superv131ng HEteorologlst)

(Waiver action, if applicable)

o

LR R R Rl R R N A A Y

(Regional Director)

Client advised .,%./. é-'//

—

DAan (9043

/ - -
. L L R N A o )

(Accounts Clerk)
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45/38

16th May, 1975.

Mr. Black,

Pacminex Pty Ltd,

6 Beaconsfield Avenue,
MIDVALE. W.A. 6056

Dear lir, Black,

Please find enclosed photocopies of anemograph
traces from Pearce covering the period 5-28 April 1975.

We will forwaerd an account for these in due
course.,

Yours faithfully,

(A. N. SCOTT)
for Regional Diregtor.
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45/38
14th May, 1975.

The Managing Director,
Pacminex Pty Litd,

Box 221 Royal Exchange,
SYIDNEY. WN.S.W. 2000

Attention: Mr. J. C. Tager

Dear Sir,

Fuchea Bauxite Alumina Project
Meteorological Data

We are interested to hear that your Woelfle Anemometer is now in-
stalled at lMuchea and performing satisfactorily. We have offered your
Perth Office the benefit of whatever limited expertise we have acquired
with these instruments.

Mr. Black of your Perth Office and I have discussed and mutually
agreed that he will, on receipt of the chart from Muchea, request me %o
supply him with copies of the relevant Dines Anemograph charts. He will
forward these with the Woelfle chart to you. Payment for the cost of
photocopies will be made from Perth.

With regard to assigning stability categories to the wind traces from

Muchea, might I suggest that initially you consider using the empirically
deduced classification set out on the appended table. This classification
was derived from the traces produced by the Woelfle Anemometers we had at
Coogee, just north of Kwinana. Whether modification is required to the
classification may only be assessed from the type of recordings you obtain
at the site and the corresponding stability data from Perth Airport.

It may be worthwhile to compare, particularly during the summer
months, the Muchea recordings with those we obtain from the single Woelfle
we are maintaining at Coogee. Such & comparison mey more readily high-
light significant differences between the recordings.

The best use that we can make of Perth Airport stability data is to
assume that it is representative of the coastal plain except where other
observable phenomena imply a difference between areas. OSuch a difference
would occur when a sea breeze had commenced on the coast but not inlahd.

—



o N

Again there may be some benefit to be derived from a comparison of the
Muchea and Perth Airport wind data simply because the relative wind climat-
ology of the two sites are unknown. Please advise whether you desire to
undertake such & comparison. A decision can naturally be left for some
considerable time =8 the records from Perth Airport remain in this region
and are thus readily accessible. Alternatively you could compare the first
few months of the Muchea data with Perth Airport and then make a decision
as to whether a full comparison is justified.

Yours faithfully,

(A. n. SCOTT)
for Regional Director.

C




PACMINEX PTY. LIMITED

15-19 BENT STREET

BOX 221 ROYAL EXCHANGE ¢
SYDNEY 2000 AUSTRALIA : G [ T
CABLE "“PACMINEX" SYDNEY S LT
TELEX AA20285 F A D
TELEPHONE 2 0515 /< £ N\

\

K RECEIVED A5
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JCY:PR - 22nd April, 1975.
\:\,\-’ B. of \’1-
N PERTH, A 5/ 20

The Regional Director, \Qg‘ﬁfT_

Bureau of Meteorology, e %]

127 Wellington Street,

PERTH. W.A. 6000

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

Dear Sir,
MUCHEA BAUXITE ALUMINA PROQJECT
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.
; Yours faithfully,
M

[ R.N. n
: Managing Director

THE EXPLORATION AND MINING SUBSIDIARY OF CSR LIMITED




- PACMINEX PTY. LIMITED

5-19 BENT STREET

JOX 221 ROYAL EXCHANGE
SYDNEY 2000 AUSTRALIA
CABLE "PACMINEX" SYDNEY
TELEX AA20285

TELEPHONE 20515

JCY:PR Ay -\ 7th March, 1975.

\
The Regional Director, -\ P*i -
Bureau of Meteorology, \ng. ERTH,
127 Wellington Street, oL
PERTH. W.A. 6000. K\iivfilgl>’
T e ———

N\

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,

Aot Lo

R.N. Selman
Managing Director.

g ﬁ
P

THE EXPLORATION AND MINING SUBSIDIARY OF CSR LIMITED
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RSl AstiMaA FounpaTioN oF WESTERN AusTRAINA INCORPORAT

FOUNDATION

. : \ JDH/bac.

Pateon:  Sir THOMAS WARDLE

z,?

Department of Child Health,
Box D. 184, G.P.O.

PERTH .

Western Australia. 6001.

24th January, 1975.

Mr. R. Southern,

The Director,

Metropolitan Meteorological Bureau,
Wellington Street, (127)

PERTH. 6000.

Dear Mr. Southern,

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,

J{L_Q5-1H}3-t5

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

T Tor

%/
/7 Céu;gﬁ&44tyA

DONATIONS TO THE FOUNDATION ARE FULLY DEDUCTIBLE FOR INCOME TAX PURPOSES AND ARE EXEMPT FROM GIFT DUTY

c/- Princess Margaret Hospital for Children,
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¥ PACMINEX PTY. LIMITED

15.19 BENT STREET
wx 221 ROYAL EXCHANGE
YDNEY 2000 AUSTRALIA
CABLE “PACMINEX" SYDNEY
TELEX AA20285
TELEPHONE 20515

JCY:PR 30th January, 1975.

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

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 10th and 11lth 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.

We are very grateful for your assistance in this
matter and will let you know as soon as definite arrangements

can be made. J n
b- v} ﬁéf Yours faithfully,
‘,//L:ﬂ.ﬂ'"'. ‘/“

L T G R.N. Selm
Y RS o 2] 2B SES
(A~ i< ﬂjD&PJV ol Managing Director.
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15th January, 1975.

The Managing Director,
Pacminex Pty. Lid.,
Box 221 Royal Exchange,
SYDNEY. N.S.W. 2000

2 £ § i 4 HI'. Jl CU Yt‘ger

Dear Sir,

Juchea Bauxite Alumina Project
Meteorological Data

I will be happy to make availsable members of my staff to
provide advice regarding selection of an anemometer site at lfuchea.
The proposed locetion seems to fulfil the normal requirements for
such a site though this may need to be confirmed by inspection.

The standard height for snemometer mounting is 10 metres,
however, provided the exposure is adequate this could be reduced
to 6 = 7 metres without much significant effect. Ve have success-
fully operated five Woelfle type enemometers for 14 months while
having them mounted on the top of power type poles at heights of
7 - 8 metres, Steel spike hand holds were provided on the poles
from zbout 3 metres above ground level to prevent unauthorised
access, Climbing of the pole was commenced from the roof of a
Land Rover type vehicle though a suitable ladder could have been
used, The person performing the chart changing wore a sffety
belt which clso allowed the use of both hands while carrying out
this task,.

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
was then fixed with coach bolts to the top of the post.

A further benefit to be had from the use of the heavier

type post mounting over lighter mountings is a reduction in the
effect of vibration on the instrument.

-



Should you require any further information before late
Februsry Mr, A. N. Scott of my Department should be able to

assist.

Yours faithfully,

éR. La SOUTHERN3
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PACMINEX PTY. LIMITED

15-19 BENT STREET

BOX 221 ROYAL EXCHANGE
SYDNEY 2000 AUSTRALIA
CABLE "PACMINEX" SYDNEY
TELEX AA20285

TELEPHONE 20515

8th January, 1975

Your ref:
Our ref: JY/pp

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

Dear Mr. Southern,

MUCHEA BAUXITE ALUMINA PROJECT

METEOROLOGICAL DATA

We have decided to establish a simple meteorological
data gethering station on the proposed plant site for Muchea
project early in 1975. Following on previous contacts we
have had with you and your staff, 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 expect to be available by February 2lst:-

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
comments. A final selection can 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 and 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.

Yours faithfully,

AL e

R —
R. N. Selman

Managing Director.
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Coastal Pollution and Corrosion of
D'l!ﬁmbutmn and Transmission Power
. Lines in Western Australia

F. Edmondson, B.Sc. (Eng.) M.LE. Aust., M.LE.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 follows:—

‘On 12th June at noon we came close along 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 Australia, 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 are very
interesting and bring together a wide variety of people.

I will commence by outlining the climatic and geographic 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 with salt problems,
seasonal 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 west 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 rainfall but in most years Esperance
receives rain in all months, whereas Geraldton 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
word ‘Geraldton’ 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 very
strong south westerly during the summer months. Again by compe.son
the 3.00 p.m. wind row at Esperance is not nearly so strong during 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 anenometers to record the wind
run miles. That is, we record the amount of wind passing 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, averaging about 6,000.
By contrast we find that the summer wind run miles for Geraldton are

10,000

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 I:hc 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 effect 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 velocity
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 are broken. water particles 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
Geraldton 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 Abrolhos,
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 throws 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 conditions which have a further
influence on corrosion and pollutive conditions.

very high, averaging about 10,000 or a steady wind velocity of

__In the warmer areas north of Perth the atmosphere, in addition to
picking up water and salt particles, has the additional property of absorb-
ing and carrying more water vapour. This means 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 so we get a still
air condition. Immediately when this happens the humidity rises and
often heavy dews or even fogs form, because of the very saturated air
cooling during the night. This damp condition or dew then brings about
an electrolyte on surfaces where salt has been deposited. From meteor-
olﬁgical fall out records we also know that dews and rain do in fact carry
salt.

o This of course is the ideal situation for corrosion and pollution
ailures.

We have now established the fact that the climatic conditions which
we have along our coast are ideal for corrosion and pollution failures
But this is not all, there are some other factors which add to our plight.

3
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Generally speaking we have a very low lying, coastal sandy plain.
Vegetation, especially over the Greenough flats and the Chapgan Valley.
is &y‘ 'sparse and in fact dust frequently blows in great an mes
from paddocks. This ground dust is salt laden, generally wéll un 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 moisture into fine openings and so cause
rusting or corrosion.

To summarise our adverse climatic and geographic conditions we
have—

i) little or no washing rains:
ji) low coastal plains with little or no trees;
iii) ideal conditions for 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 failures.

1 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 lessen
the worries. But generally the salt, dust, ore dusts and dews give this
area a fairly high degree of adverse conditions but not as bad as the
Geraldton area in my opinion.

CONDUCTOR CORROSION IN WESTERN AUSTRALIA

The corrosion of seven strand steel cored aluminium conductor has
keen observed in Western Australia over a number of years. Corrosion to
date has been limited to conductors which are located very close to the
coast or in coastal plain country. The sizes mainly eifected have been
6/1/.093 and 6/1.118 with galvanised steel centres. Though as time goes
on the penetration inland is increasing in certain localities.

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 failures, in spite of the fact that
the conductor had only been in service for approximately two years.

Then another report of conductor corrosion came from another private
company at Lancelin. This conductor had in four years deteriorated into
an alarming state. An inspection of this conductor early in 1972 revealed
some interesting points, which are as follows:—

1. Conductors at right angles or near right angles to the prevailing
southerly on-shore winds were corroded, whereas conductors which
were generally ‘in line’ with the prevailing winds showed few signs
of corrosion.

[

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 dises caused a flip-flop
action in the conductor under- the strong winds which are very
prevalent.

4. The same conductor had been used for both H.T. and L.T. and in
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general the H.T. was in 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 Denmarl#iine,
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/.118 and 7/7/.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 with no tree cover and those adjacent to running disc angles.
In some cases corrosion existed in sections of bays where fires were
known to have been. Timber belts protected the conductor by absorbing
salt and breaking up the lamina flow of the wind.

Later during 1972 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 summers to reach such a condition,

However, two interesting cases of corrosion were found further inland
which are as follows:—

1. Just south of Walkaway, for approximately eight bays, the conductor
on the east side is strung with about 8"-10" less sag than the other
two conductors. This conductor is corroded at regular intervals for all
of the eight bays, whereas the other conductors were in good condition
at the time of okservations. The other two conductors are now
corroding so that tightness only speeds up the corrosion rate.

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 grass fire had burnt to the firebreak along the fence. The

heat of the fire had run out the grease, which had accelerated the
corrosion.

3. Rotinest is now in trouble as its entire H.T. system is badly corroded.

Also during 1972 very rapid corrosion was observed at Cowaramup
Bay and Prevelly Park, this again is very close to the coast and subject
to direct salt spray. The corrosion so far recorded above has always been
the electrolytic action of the zinc and aluminium in a salt electrolyte.
Once the zinc is eaten away, the next phase is an electrolvtic action
between the steel and aluminium. At this stage the aluminium can quickly
be reduced to a white powder with all or some of the strands actually
parting. At advanced stages many strands do part. A recent thesis men-
tioned that conductor abrasion takes place at the node points. If this is
so. then abrasion at the node points would first work the grease away
from this point, then if further abrasion took place, perhaps the zinc
could be rubbed, being a very thin coating, completely away, leaving the
steel and aluminium in contact. To me this seems more logical than the
o:hgr theory of electrolytic action between the zinc and aluminium first
taking place. Probably both actions take place one aiding the other.

The initial observation of the corrosion is the bulging of the conductor
as the corrosion starts from the inside.

Another form of corrosion has been observed at Utakarra, this is
the external pitting of the aluminium strands. This pitting has bden caused
oy 1ron ore dusts blowing onto the conductor from nearby ore trains.

We now expect many more failures from this in the Pilbara region. This
pitting is aided by salt.

Generally with a low rainfall and high temperatures, corrosion takes

Lo
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e in a very short time. That is, under 10" at Sh&rks Bay and 10™-15
gg:reen Gerals:;iton and Lancelin and up to 40"-60" near Denmark (the
lo time). This shows that with greater rainfall the saly is hed
away ‘and so the corrosion takes longer. However, what is uot . is
that in the heavy rainfall areas, whether a drought year may allow
sufficient salt to build up and cause an acceleration of the corrosion IEI'I
that one vear. Prevelly Park and Cowaramup Bay could be an example
of this. ‘

i i in and light winds when conductors are vibrating
walc??gmginl;gg:: 1;1;1: conduct%rs at the node positions. It is, therefore.
probable that salt could be washed to the node points and over a period
of time with evaporation the salt would tend to collect at the node points.

CONCLUSIONS FOR CONDUCTOR EROSIONS
To summarise the observations to date we have:—

1. Corrosion generally starts at the node points and light rain tends to
collect water at the node points.

2. Temperature, either high ambients or local fires assists in the running
out of grease, which in turn aids corrosion.

High conductor tension increases the corrosion rate. In towns where
conductors are not ‘sagged’, the tensions are generally higher hence
we find corrosion even with short spans.

4, Conductor running parallel to the prevailing winds deteriorates slower
than those at right angles to the prevailing winds.

5. From the calculations of node points it is quite apparent that the
conductors are vibrating at high wind speeds.

6. Samples taken of conductors which have been in service for many
years at Kojonup, Nungarin, show that although in some cases the
grease has run out, there is no sign of corrosion as yet. That is inland
conditions so far have been immune to this type of failure.

e

POLLUTION FAILURES:

The remainder of this paper is in no way intended to cover all
aspects of pollution failures, however, from my own observations 1 believe
that the conducting glazed insulator gives the most satisfactory perform-
ance, from three points of view, namely visual arcing, noise and reduction
in actual flashovers. However, as vet we have only had two summers of
service with the test insulators. The life of the glaze in our extremely hot
conditions has yet to be proved.

Much has been written about pollution failures, and most of which
has been written in good faith and could be considered as true statements.
However, | firmly believe that the combined work of the Australian
Pollution Panzl of the ESS.A.A. will show why true statements for one
area are not true statements for another. I believe that some of the diffi-
culties in understanding this problem arises from engineers accepting an
authoritative statement and applying its logic to a different set of environ-
mental conditions. Hence my initial emphasis on describing some of our
geographic and meteorological conditions. This is vital if you wish to
understand any pollution failure.

It is a known fact that a very large insulator company produces true
statements regarding pollution performance of insulators. The statements
are true and | do not dispute them at all, what I do say is that where
no washing rains exist, then the philosophies must be bent to .accommoda:e
this situation. For example the Pollution Panel of Australia has shown
that the standard disc, the deep fog bowl and the open aerodynamic give
about an equal performance.on some coasts. Hence the article which is
the cheapest or has given good results will be used. The real answer is
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 turbulance to the air flow tends to have the least amount of salt
deposited on it. If you can minimise the amount of salit deposite;lpen
there is progress but it does not say that failure is prevented, wHit we
do say is that the frequency and probability of failure is lessened. That
is if fortnightly washing is reduced to twice in a summer season this is
a big step forward. Probably the most outstanding example of the message
I wish to convey is the spiral insulator shape. Some years ago these were
proclaimed as the last word in insulator design to prevent pollution
flashovers. They were tried in our dry climates and did not give the
claimed performance simply because the spiral relies on rain to clean the
insulators, when no rain falls no cleaning results and hence flashovers
tgok place. We still have spiral insulation in service but mainly away from
the coast. ' .

Under most laboratory experiments the open aerodynamic disc insula-
tor does not perform well. This is admitted and to be expected. The point
is that under the particular experiment to which this comment applies, all
insulators were dipped in an equal concentration of contaminant equally
all over the surface at the same rate. Therefore to apply laboratory
results to field conditions is not correct. For those of you who wish to
really understand this 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
in Geraldton. The most important is a single phase 132 kV test bay in
which a number of 132 kV insulators are monitored with milliamp surge
counters. Though we suffer from lack of instrumentation and fault power.
This, | believe, to be the most worthwhile test which we are conducting.
Firstly it gives people an opportunity of visually seeing the difference in
performance of the different types of insulators and secondly it gives
the accurate measurement of surge counts which means that some definite
quantitive figures can be given to the different types of insulators. The
degree of activity can also be gauged by an experienced observer. A very
active insulator visually may not be passing currents in excess of 150
milliamps. At the test bay each insulator is fitted with a counter which
records in steps surges over 100 milliamps, over 150 milliamps and over
200 milliamps. The counts for some insulators run into several thousand
per month. The value of open aerodynamic sheds with a good shed gap
spacing can be demonstrated, on a numerical count basis.

We also have a number of different types of insulators on the 33 kV
system which have been supplied by manufacturers for testing. These can
be only visually observed or wait until a failure occurs. This is a fairly
standard type of field test to attempt to assess the real value of any
particular insulator but I am always reluctant to compare performances
when the sample is one and not in the same location.

POLLUTION CONDITIONS:

For West Australian conditions | am convinced that the open
aerodynamic shaped insulation is the type that we should be using coupled
with adequate shed gap spacing. This is my opinion for vertical insulation.
However, for horizontal insulation very little sensible work has been done
any}xherc in the world. It is my contention — unproven — that a
horizontal line post should have shed shapes which are sinusoidal in shape
to take care of the fact that a horizontal insulator can be placed in an
infinite number of positions relative to a steady prevailing wind, whereas
a vertical insulator has no infinite possible variations. Some American
insulators are shaped this way and I have a few under test.

However, from a true engineering point of view I wish tqQ state that
the environmental conditions are so severe that the insulation of high
voltage lines north of Perth are such that .t is the Commission’s most
expensive unsolved problem. The reason for this statement is that the
area extends in a widening taper from Perth where it is only a quarter
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ile from the coast, to twenty miles at Northampton. This
::ealll‘::fthztmv:'li:h all coastal towns we will always have noise and radio
intgeference problems even with our best aerodynamic line post sulation.
Aerodynamic discs with 5.3” shed gap spacing will give a bettdr pe -
ance, but we will be running into tower height problems d right of
way problems if we use discs. Washing and greasing methods are expensive
and men become tired. of this 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 which have flashed over within two weeks of washing or
cleaning, and this is the age old problem of human nature — we all
get tired of repeating a monotonous job! ! ;

hing often produces a ridge on the side away from the
nozzlg?dl ﬁ?e segen a dist?nct 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 seaspns‘and is cleaned off
with chlorothene. The cleaning off is most essential in my opinion. Th!g
has been effective and necessary at Geraldton because of both problems
of conductor corrosion and insulation, we have not been able to
re-insulate at a rate fast enough, and now with the conductor problem
re-insulation is useless until the conductor is replaced. F
it must be remembered that the cost per pole for the silicone
greasgu:vllxten sprayed on is of the order of $6.00 for 33 kV so (ba; if
you are thinking of a thirty disc string at 330 kV it is $180 per :»tm.-ng.
Grease thickness is important, thin grease fails quickly and thick
grease put on by hand can saturate down one face.

PLASTICS UNDER SALTY CONDITIONS:
1 think two points are worth mentioning. ; f
One is the use of a plastic sleeve over the conductor at a point ©
snpporl.eThis method of reducing flashover works well for perhaps one
summer, then the salt builds up and takes place and the rapidity wnt.hl
which the tracking lanes are burnt into the plastic is incredible. So this
method is not advocated.

NEOPRENE AND P.V.C.

Conductor corrosion of both aluminium and copper has been observed
when the neoprene or P.V.C. does not exclude the ingress of mmsu_l_rc.
That is sleeved P.V.C. conductor will corrode, and certain suspension
units and bundled conductor spacers will corrode the conductor at the
open ends. o %

If the conductor is covered it must be sealed. If the sealing is broken
due to the use of earth sticks or mew connection re-sealing is essential.

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 this type of failure under salty
conditions that I believe it is only worth stating that great care Is necessary
when this type of connection or joint has to be done. .

Complete waterproof sealing is necessary ecither by high melting
point greases or by the wrap or type of waterproof plastic seals.
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Other failures occur at the hinge points of blade isolators.

A twisted aluminium-copper joint recovered from Esperance failed
to pass current under test and once the joint was broken it fell$b a
white powder. ‘

LIGHTNING ARRESTOR FAILURES DUE TO CORROSION:

One reputable manufacturer of arrestors produced a very good
arrestor, however in our W.A. conditions the failure rate has been to
all intents and purposzs 100%.

The reason is that the seals have been a thin tinned copper diaphragm.

- The salt laden atmospheres have been able to collzct salt in a small
dish at the top of the arresiors and fairly rapidly the diaphragm has
corroded completely through. The result was a direct ingress of moisture
with, at an appropriate time, a sukstantial explosion.

Other failures have occurred through external leakage currents heating
thelpgrcelams 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 subject of pole top fires is well documented, and probably the
best treatisc is a very old paper by Professor Prentice, and it will be
treated fully in the proposed Pollution Guide to be published by E.S.A.A.

Pole top fires are prevalent in the coastal environment but they are
also occurring in inland areas well away from the coast. There is a basic
similarity between pollution flashovers in that a dry period followed by
light rain at the middle to end of the summer period usually produces a
spate of pole fires. Basically pole top fires away from the coast fall
into the following categories:—

1. Ineffective maintenance, ie. wood to wood and wood to metal joints

are not tight and the contact area is in consequence reduced.

A particular structure with a design weakness.

Faulty insulation or that damaged by rifle fire or lightning.

Uplift on suspension strings can cause poor metal to wood contact.

Vibration on conductors can cause nuts to become loose and again

poor contact results.

By contrast, near the coast the designs of all structures should be

closely supervised to ensure the following pointsi—

1. Maintenance is carried out regularly.

2. Greater insulation is provided.

3. Phase bording or, in other words, all wood to wood and wood to
metal joints are tight and in some cases conducting greases or paints
should Fe added. or better a positive metallic joint is provided.

4. Minimisz short lengths of timber in circuit, i.e. 27-3".

5. Keep construction simple by minimising wood to metal contacts and
add insulation where this is not possible.

DESIGN OF SUBSTATIONS, TRANSMISSION & DISTRIBUTION
LINES IN CORROSIVE AND HEAVY POLLUTIVE AREAS:

In the spoken paper one photograph was shown illustrating the very
adverse effect of drainage from conductors or structures.

The salt laden water runs along a coaductor, sometimeséa vertical
down lead, and may drip onto an insulator or bushing in such a manner
as to cause a very concentrated deposition of salt. Tower and substation
structures can frequently run water onto the insulators, which carries
with it the soluble salts.

el ]
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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
awgmnfrom the insulators. 7
PAINTED STEEL SURFACES IN CORROSIVE ATMOSPHERES: 1

1 am in no way qualified to talk on this subject but I have seen

5o many rusty articles that 1 believe my comments are worthwhile.

Firstly the kest specification written and proven 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 it during transport.

Thirdly, a good paint specification may be proven by field tests on
a ‘one off but when applied to mass production the care necessary for
good application is almost impossible 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 attributed 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 when the wrist holding the paint
spray gun turns outwards at the top and bottom of each vertical stroke.
This produces thin areas at the top and bottom. The second type of
failure is obvious but it has some important ramifications which are:—

Frequently when a damaged article arrives at a store. 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 ineffective
and. worse still, has actually caused the good paint to fail. This is because
the ‘touch up’ paint is incompatible to the original paint. I believe that
stringent control of touching up is necessary and only paints and methods
should be used as recommended by the original paint manufacturer. There
are also problems with mass produced articles which are spray or flood
painted, where the same paint does not exist in a suitable form for hand
brush painting. Specifically we have found that good sand blasting and
degreasing, followed by zinc enriched paints for transformers, have given
excallent service, and the failures are generally due to lack of film thickness
from one of the abovementioned reasons.

Transformers do offer a challenge to paints 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 temperature is low, or they can become exceedingly
hot when the ambient temperature is very high. Temperatures we have
recorded of transformers at Karratha make folly of most transformer
specifications. The painted surfaces must withstand all of these tempera-
ture changes.

In addition, a transformer during winter may be fully loaded and
very hot, and then a shower of rain causes a very rapid temperature
change on the thin paint surfaces.

1 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 use
when you are dealing with articles for an area from Kununurra to
Esperance.

One interesting point worth mentioning occurs with transformers,
and that is local heating or cooling can be brought about by the internal
oil flows. If a cool area on the tank is formed it becomes an area where
evaporation of moisture takes the longest and 1 have seen rusty football
shapes which I believe could only have occurred for this reason.

=3 35 W7 -
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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 qu;'c[es
which are subject to distortion are difficult to galvanise. Experiments with
galvanised radiators and galvanised tanks have produced some expensive
and humorous results, though techniques have been developed in Japan

. and in Eastern Australia to cope. The technique is elaborate and expensive
but it can be done. At present local galvanisers 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 porcelain, corrosion will also take place.

Two simple illustrations can be given.
1. 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 increasing the diameter of the first ridge
on the underside of the skirts.

However, the pi!tjng 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 specified with some success the use of
conducting paints 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.

DETERMINATION OF SALT CONTENT OF THE ATMOSPHERE:

Because the amount of salt carried in the air is largely wind blown.
and not falling conditions as in the case of chimney dusts simply falling
to the ground or being blown some distance away, efforts were made to
determine how much salt would be collected on a vertical face.

At first flat sheets of blotting paper were tried at 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 used and these
will be compared with wind vanes in the same Im‘\alilies during the follow-
ing summers. ;

The graph shows an indication of how the salt distribution occurs
from the coast inland. The graph indicates clearly that with no washing
rain the inland areas produce very adverse results in say 4 months, as
opposed to 2 weeks right on the coast.

Figures and graphs produced by other authorities for annual salt
fallout are of little value to the supply authority engincers because they
do not show the severity due to the summer months, and the readings are
generally taken from horizontal gauges placed near the ground.

SALINITY OF SOILS:

L Itis outside the scope of this paper to go into the salinity of soils,
soil testing and the pH value of soils. .

But the fact remains that ground dusts can be very saline and the
effects produced, particularly from the pollution and pole top fire aspect,
are very important. Firstly there are many authorities and people working
on saline soils mainly for agricultural purposes or ‘for water storage
problems. We therefore find that there are many papers and studies by
C.S.LR.O. soil scientists, Department of Agriculture of W.A., and also the
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Public Works' Department of W.A. All of whom have contributed in=
formation and are still studying these problems.

$w studies correlate the information in a form that could pbe sasily
used by a supply authority engineer. Nor are stulies taken at the | 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 numkber of samples to obtain a true picture over 4
large area, | can only say generally that salt exists at these particular
localities.

However, one paper by C.S.LLR.O. workers at Tintintarra in South
Australia is important as it shows the monthly variations of salt right at
the surface rises as high as 4-5% in summer. These very high figures have
also been found at a Department of Agriculture test plot north of Mecker-
ing where sa. nity has been recorded at 5% 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 personnel who repair the fault.

Bringing this soil study more closely to the coast I believe that
Carnarvon has this problem to a very great extent. In a wildflower
article 1 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
soils. The saline dust problem in Carnarvon is probably more responsible
for the failures in Carnarvon than wind borne salt.

PLANT:
My only advice is to endeavour to wash and clean plant regularly.

CONCLUSION:

1 have endeavoured to show that our very long coastline, which is
surrounded py large seas, can produce very adverse results,

In addition, we have no high mountains to induce rainfall, we have
low, sandy, coastal plain with sparse vegetation, which gives rise to salt
laden dust. We have strong on-shore winds.

In short we appear to have every climatic and geographic condition
to aid corrosion and pollution failures. We really have no sensible pca.le
to compare or evaluate this with other parts of the world and it is,
therefore, 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 paper is to show that whilst most of
our coastline may be regarded as having a salt problem similar to other
parts of Australia or the world we have, in addition, a number of
factors which widen out this affected area as we proceed north, say
from Y inchep to Northampton.
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THE STATE ELECTRICITY COMMISSION
OF WESTERN AUSTRALIA
132 MURRAY STREET. PERTH. WESTERN AUSTRALIA
TELEPHONE 25 0561

29th August, 1973.

Mr. R.L. Southern,
Regional Director,
G.P.0. Box 6070,

PERTH, W.,A. 6001,

Dear Mr. Southern,

Many thanks for your interest in Salt Collection,

The tube method would appear to be satisfactory providing the
tube is very short 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 such an instrument has been
installed and how many miligram/sq.cm. have been recorded during some known
interval of time especially for a coastal locality.

Many thanks again for your interest,

Yours faithfully,

Y ha e c..u-i E 7; %W .

: ” s LS For W.J. Gillies

s o navaverd v preggiyinets B 4

fh.; S g haidy 7/ s )f GENERAL _MANAGER.
s

o it C c/%(/’ o119y }49 o (R AR

) Aot
NFA i g dame-
Cotird W

el a72




WBI-S:IG

45/38(57)

My, ¥, Ddmondson

State moﬁnc&t; Commission, 22 AUG 1973
Bex 1921, GePeley

PERTH. Vehs 6001

Dear Frank,

Colin Hounam of my Head Office has sent me the

following note in regard to your letter of 11 July, which
may be of some interest.

Yours sincerely,

(R.L, SOUTHERN)




COMMONWEALTH BUREAU OF HEAD OFFICE TEL. 3476311 AREA CODE 03

METEOROI-OGY 2 DRUMMOND STREET TELEX: MET AUST AA30434
CARLTON, MELBOURNE TELEGRAMS: WHR MELBOURNE

DEPARTMENT OF SCIENCE T

ADDRESS CORRESPONDENCE TO DIRECTORMQHOLOGY_; P.0. BOX 1289K, MELBOURNE, VICTORIA 3001
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IN REPLY PLEASE QUOTE... 30/301

A ela - - v
X |

Regional Director, fnﬂii& /
WESTERN AUSTRALIA 3

WIND BLOWN SALT
s 3
‘jr/ e &S /58 (S ) 7 2o Yl

As indicated on the phone last week I have some notes
relevant to the above subject which may be of interest to
Mr Edmondson,

2. During my U.K. study tour in 1962 I visited the
University College of Wales at Aberystwyth and inter alia
discussed crop husbandry with a Dr R.S. Edwards. One of

his fields of work was the salt problem in relation to

plant growth and the attached notes are based on discussions
with him, I am not aware of the present location of Dr Edwards
but I have recently corresponded with lir J.A. Taylor, Lecturer
in Geography at the above University. I am sure Mr Taylor would
be prepared to assist in redirecting correspondence or advising
whether Edwards' work is continuing.

/g%tvwm

(C.E. HOUNAM)
for Director of lMeteorology




NOTES ON SALT DEPOSITION IN WALES
based on discussion with Dr R.S. Edwards March 1962

Little will be gained from studies of salt content of rain
water since a far greater quantity is reaching the land surface during
no~-rain periods. For example river water in Sweden was found to contain
a far higher salt content than indicated by deposition 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:
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Wind flows 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
frequently under strong wind conditions., Observations at present
(1962) are simply relative.

llost salt aerosols are produced at the shore by the
breaking of waves and the larger particles are deposited on
or near the shore line, ©Smaller particles may travel great
distances. The Edwards' experiment consisted of 12 collectors
set up approximately £ mile apart in three lines at right angles
to the coast each having a different degree of exposure.

Edwards was carrying out (1962) a correlation between
salt catch distribution and wind direction.

He has an interesting theory on the deformation of coastal
trees, It is known that smaller objects are better collectors
than large; young leaves and buds should be better collectors than
old leaves and therefore are worst affected by the salt concentration.
The differential growth 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 growth as expansion takes place on
the leeward side of the tree,
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The Director,

Burean of leteorology,

IELBOURNE, Vie.

Attentions STCS

YD _BLOWN SALT (W)

The attached copy of a letter from Frank Edmondson on behalf
of the State SEC may be of interest to you. You may recall his con-
timed responsibility for the efficiency of power transmission lines,
badly affected by salt corrosion along our west coast.

I think the main point Frank is making is that selt sampling
using a vertical filter directed into the wind by a vane produces
exceptionally high counts compared to horizontal sampling used for
other rurposes, He is interested most in the effect of short term
accumlations of salt in dry weather.

(R.L. SOUTHERY)




. ,qg:§76?§z S 1

OUR REF: FE:CJ.A -
Py Y et e O e S S
" RAPHIC & CABLE ADDRESS: f \
Weig s mol iy i ‘; ADDRESS ALL CORRESPONDENCE TO
TELEX: 92674 % BOX L 921, G.P.O.. PERTH, 6001

-~ -

THE STATE ELECTRICITY COMMISSION
OF WESTERN AUSTRALIA

11th July, 1973,

Mr, R. Southern,
Deputy Director,
Perth Weather Bureau,
Wellington Street,
PERTH, W.A., 6000,

Dear Mr, Southern,

WIND BLOWN SALT

There are many studies of salt fall out being carried out by
different departments for various 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 results.

The results we obtained in 1972 - 1973 summer, for one month
indicated figures far in excess of the figures published in the C.S.I1.R.O,
Divisional Report 1/58, "The Major Ions in Western Australian Rainwaters," For a
four mile distance point this paper recorded 0.12 mg/sqcm per year whereas at 2
miles for a month we recorded 2mg/sqcm,

- 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,

For W.J. Gillies,
GENERAL MANAGER,

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 deficiencies in
the sandy limestone soils,

Yours faithfully,
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Duke Street,
.-TJOODYAY, 6566.
“Bth July, 1973.

Bureau of Heteorology,
127 Wellington Street,
PERTH, 6000,

Dear Sirfiiadam,

I was wondering if you would be able to identify
an object which a friend and myself sighted in the

skye.

We saw this object on the 4th July, at 7:00p.m,
and later, at about 8:45p.m., it was gone. The
object was like a very large, bright star, and it
was flickering the colours of blue, green and
white. It was situated to the right of the Southern
Cross, and was approxiamately 45  above the horizon.
o stars surroundedit. It was much larger than any
other stars visible, and at first we mistook it for
Venus. However, it was in the wrong direction.

It gave my friend and myself quite a fright,
and I would be very grateful if you could explain
it to us.

Yours sincerely,

Ferny Lot

Jenni Cook.

fotwarded



JSBH/IV -

45/38(49)

B s 4 JN 1972
Walnut Hoad,

BICKLIY, Weds 8076,

Dear Sir,

I am enclosing photocoples of two letters concerning U F O0's.
Could you please answer them direct?

Our Aviation Supervisor telle me it is most unlikely that the
object seen near fojonup on the 26th would be an aeroplend,




45/38

The Director-General,

Meteorological Office Met 0 1 Rm T3,
Headquarters Annexe,

Eastern Road,

Bracknell,

BERKSHIRE RG12 20R,
U.K.

Attention: Lt, Cdr. L.B, Fhilpott

Dear Sir,

Thank you for the interesting extract from the log of the MN,V.
Jervis Bay.

There is little I can add to my original remarks. Ve were not
able to find from satellite pictures any evidence of dust in the vicinity
of the M,V, Jervis, However, you might be interested in the following
diagram which illustrates the type of meteorological situation which
occurred over Vestern Mustralia during the first week of December 1972,

The combination of strong convection in the trough and strong
easterly winds over the south of the state would be an effective
mechanism for raising dust and transporting it out to sea. It would
thon gradually fall out of the atmosphere becanse of gravity and, to
come extent, because of subsiding air associated with the high pressure
system in the Indian Ocean.

However, it is surprising that two ships at such different
latitudes should have observed the dust at almost the same time, It
would be good to know whether this was merely a coincidence and if
other ships had observed the dust at other positions and times.

Yours faithfully,

(3., HOPWOOD)
for Regional Director.

NI
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- METEOROLOGICAL OFFICE Met 01 BRa T3

Headquarters Annexe Eastern Road Bracknell Berkshire RG12 2UR

Telex3xmu 848160 847010
Telephone 0344 (Bracknell) 20242 ext 2461

The Regional Director A WL e Please reply to The Director-General
(For Attn Mrs J M Hopwood) YN Your reference

Bureau of Meteorology fey - T 45/38(40)

PO Box 6070 | P ! i W\ Our reference

Hay Street East b iang \ AF/M1334/68/Met 0 1
Perth <1 26 JUNWTS. | Date

Western Australia 6000 ,ﬁ / ,"‘ 22June 1973

PERTH

Dear Mrs Hopwood

Thank you for your letter of 13 June 1973 containing your remarks on the observation
of dust clouds which we sent you from the meteorological loghbook of the mv Vancouver
Island, We propose to publish the observation and your remarks in the October 1973
number of the Marine Observer.

I know you will be interested also in the following extract from the meteorological
loghook of the mv Jervis Bay. This carries the same date as that of the Vamcouver
Island and the ships were approximately in the same longitude though the Jervis Bay
was, of course, a thousand miles or so further south. The extract reads:

"8 December 1972 vessel's departure from Fremantle on passage to Fl .
A fige clear night, no cloud, temperatures dry bulb 23,0, wet bulb 21.2", sea
22,8 . Barometer 1015.5 and steady, wind direction ’-!l’ force 3.

The enclosed drawings (Figures 1-4) show the radar picture of dust particles
in the atmosphere. Although visibility was in nocway impaired, dust could be
felt on all exterior surfaces. The formation of the circle on the screen was
gradual until 1300 GMT; from then the band of dust became thicker and less
speckled, establishing itself at a radius of 5.3 miles round the ship by 1400
GMT. TFor the following hour there was little change, the weather remained
the same yet this circle seemingly continued to follow us. It was some 1%
hours later that the radius of the circle increased, the band became thimner
and more irregular in shape before finally disintegrating at approximately
1545 GMT.

Onrthooryi- that the vessel encountered a 'blanket' of dust some 50 miles
away. The reflective properties of the particles varied according to the
density of the dust cloud. The fumnel-like gap, showm in Figures 2, 3 and 4,
~  caused by the ship's path through the 'blanket?!, appeared on the starboard
quarter because of the wind direction at the time. (Captain K E Howard,
Mr AJ Fee, 2nd Officer and Mr R B Redhead, Radio Officer).

/The vessel did not start her meteorological logbook umtil 1800 GMT on that
day so there are no meteorologi details available other than those given
at the begimming of the narrati



%3

On the assumption that your note would cover both these observations we propose to
P« lish them both with your note in the October 1973 number of the Marine Observer.
If, however, you would like to amend or modify your remarks, could you possibly let
us haye the final version by 17 July? If we do mnot hear from youby then we will
just go ahead with our publication plans.

It is regrettable that the Jervis Bay's observation was not available at the same
time as that of the Vancouver Island; then you could have had them both together.

Yours sincerely

L. B. Pl ]

LT CDR L B PHILPOTT
for Marine Superintendent
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Marine Superintendent,

Meteorological Office Met. O1, 1 3 JUN 1973
Headquarters Annexe,

Eastern Road,

Bracknell,

BERKSHIRE,

ENGLAND . ‘

Dear Sir’

Y f, AP 68 J 1

The observation of dust clouds on 8 December 1972 by Captain Hill
of M,V. Vancouver Island is interesting ut muzzling.

On 6, 7 and C DPocexter clouds of what might have been dust appeared
in satellite photograrhs of the north-west coast of Vestern Australia and
adjacent waters, On the 6th these clouds lay above the coast near Port
Hedland and on the 8th they were at the position given by Captain Hill,
Unfortunately it is not possible to distinguish with certainty between dust
and water clouds on satellite photographs.

As usual during summer, a great deal of convective activity wes
occurring over land between 1 and 8 December, Dust raised from the surface
could be carried to a height of 15,000 ft. by convection and transported for
a considerable horizontal distance before gravity caused it $o reach the
surface again. The muzzlement arises because there are no reports of blowing
dust being observed in the North-Vest during the last week of November and the
first week of December, There are large, sparsely-inhabited regions in the
north of Vestern Australia and the dust could have been raised without being
observed in snch an area, However, both wind observations during this fort-

night and satellite photographs suggest that such a large mass of dust should
have been observed as it approached the coast.

I am sorry we camnot be more helpful,

Yours faithfully,

DESPATCHED i |
e | (7.¥. HOPWOOD)
= G for Regional Director.

-
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45/38 (38)

Mr, A, Beck,
CLARBMONT, WA+ 6010,

| Dear Adrian,

! Y ur UFO questionnaire is encloseds It has been answered as
‘ fully as possible, However, you will ses that we have not received
many UFO reports, 1 think you would be able to get more information
from the Observatory at Bickley, the Department of Civil Aviation
and the RAAF,

Yours faithfully,

(JoM, HOPWOOD)
for Reglonal Director
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BUREAU OF METEOROLOGY

K o

F 345

For use between Central, Regional

SUBJECT 51 25WA
DUS'{" \/ ot M.

s - \:_. {-E

MEMORANDUM s Fuid Ot ONLY. | DATE 244/57/ 73
TO ATT YOUR REF:
_Rlo w-A. MRS, ' 15738
FROM N 3 I\ OUR REF:
ole P tepiaws] RECVED

. / H> 7:: 3

X"‘U\.J iﬂsux.) LLq.L_CtLCL) .—F?_ O/LJ‘U ﬂ.'u-;kf

A/waf—ha.gfé) e tta ]AC"S'SLL[D (’Cu.o"/—&{ou_r

?/u_/’?'l.

PTZP’SULLH. c[ o)

|4£ coe) QA&;L / Lzz;;zy_: FL) Octguo ﬁecc"lr[b

AN S r[ L‘£c.,/‘ ﬂ(c;_t} /[r._gf- Paall 5 B SS ';'c_/g,u.

AN,

fttct

al dM‘/’a’a /["MMQ'

M: [twsﬁ

2.Le CO

p# Ttb/ﬁculu e EA Lv ceu.f/

#{-}

C’é?-tc_.e.uwzn_ugp _/£a_u-e_) /['—c.eq_) _/(’IM/U'; c-/

1otk

utc,po..gt_m 0-/' t{:u @L.,A /Lefl{c’ff—’

PRINTED NAME

W7 SHMITH

SIGNATURE ,
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P77 K DLA D

November 1970
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45/38 (35)

Mrs, W. Walker,
Lot 123,

Rowan Street,
DERBY, W.he. 6728

Dear ladam,

The object you saw on 20th May, was identified as a
satellite re-entering the earth's atmosphere.

It was seen by people in Broome and at Roebuek Flains

Station, and also by the crew of a Qantas aircraft flying over
Derby at the time,

It probably landed somewhere in the Indian Ocean,

(J B, HAMILTON)
: J— for Regi Director
| ) Regional Director

DESPATCHED

5 8 MAY mg‘
| 5t —— A g

e ———
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BUREAU OF METEOROCLOGY ZA_F a5

[ For use between Central, Regional

| MEMORANDUM = —reomomy | oatega/s7 5
R ATTENTION YOUR REF:
0.T.C. PORT HEDLAND \
Fﬂc}s' D OUR REF:

0. PERT
SUBJECT 4{'5_/ 3 ?

QVéT B |
W jf@\, satedl B Cimvnmi T i
Mol

dﬂ.@«&wwto //&un
Ay %4&478.4_&%/3 4s 'S, IXE <o
& 04,‘2(: ‘)W’ﬂ» /Jh»//t/ Uﬁ%‘yd w«%-_é%ﬁ
v ?//&/'7& /

Cj ol % w—fjt &A&///{%\M
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45/3863

Harine Cuperintendent,
leteorologieal Office Net. O©

Headquarters snnexe,

B - R
Pibe e ts

1 @MAY 1973

Lastern icad, :;'ji

Bracknell, L= [~ 1
BERKSHIRE, Ve B.otM. /S
ENGLAND, PERTH. A 7/
Deay Sir,

Flease refer to your letter AR/K1334/68/Het. O of 3rd April 1973

regarding a dust cloud observed by the officers and entered in the

meteorological logbooks of K.V, Vancouver Island.

Thie observation has been onforwarded to the kegional Director,
Western Australia, and he has been requested to provide you with his

comzent on the observation,

Yours faithfully,

(K. FHASER)

Regional Director,
WESTERN AUSTRALIA.

Offices

Enclosed is copy of a letter from the U.K. Meteorological
which is self explanatory and this offic_o reply. B oGrisH

It would be appreciated if you could provide the U.K.

with a comment in this matter.

O it
/);/w“?‘f/, )

y L%?/:5~ //@ o ,M‘/w(’af Koo, o//
‘le ?—y,ww /[ZV\:/% /

(K. FRASER)
for D tor o

!




7)1 45 3563

METEOROLOGICAL OFFICEMet 01 Em T3
Headquarters Annexe Eastern Road Fracknell Berkshire RG12 2UR

Telox grsx 848160 847010
Telephone 0344 (Bracknell) 20242 ext 2461

The Director . Pisase reply to The Director-General
Commonwealth Bureau of Meteorolgy . Your reference
P 0 Box 1289K g e
Melbourne Our };fﬂerence
Victoria 3001 AF/M1334/68/Met 0 1
Australia Date /MB
-3 April 1973
Dear Sir ' j

It is thought that you might be interested in the following extract from the
" meteorological loghbook of the mv Vancouver Island (27664), Captain B Hill on
passzge from Mackay towards Cape Town via the Torres Strait.

8 December 1972 at 0930 in 13°45's, 112°08'E.  Wind 180° force 2. Low
thin dust clouds passed over the ship. Noticed by yellow-brown
atmosphere and dry dusty smell of air. ILight deposit of very fine dark
brown dust on paintwork, Lasted about 20 minutes. FNearest land:
Aurtralia's NW Cape, 500 miles to the south. (Messrs L Buchanan, Chief
0f<rcer and I Macdonald, Cadet)".

{ v= could have a comment on this observation, it would be an interesting iiem
for the Marine Observer.

SHRMT 2

Yours faithfully

for Marine Superintendent
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BUREAU OF METEOROLOGY F 345

C 6.0 a4 (apn #6)

MEMORANDUM e Ty DATE 29/14/72

Wiite ar print cleuily

TO ATTENTION YOUR REF:

RO w4g Facilities/Obs. 4

FROM OUR REF:
Observatibns Standards and Practice Section 60/237

SUBJECT
Iasue of Field Book Covers and code booklet

| __Action has beep taken to issue g small supply of Field
Book Covers and the Recording and Encoding Weather Observationse

‘booklet (B220) to your office.

Additional small stocks will be available at Central

|  Office store if required at a later date.

k! / .

£ ~=¢ED

e Ll o

S ara PR e O S S~ =

L 4 Del 19 -
| :M:: : B. Or: M' . -

‘_g: - \ . o V.
2 \\ . N/
s PLTTETY N

o —

SIGNATURE PRINTED NAME APPOINTMENT
W A. K. Day 5.7.0.1

/




BUREAU OF METEOROLOGY 28~ 373 H

S Beis (arw. “s6)
 MEMORANDIIM o oniy. DATE 21 /11/72
IVIALIVEN/ IV N A W IV Wit oo sebas. bl 7 NOV 1972
TO ATTENTION YOUR REF:
Observer 4
FROM OUR REF: [
Observation Standards -and Practice Section 55 /257 '
SUBJECT
Instructions to Co-operative Observers -

Ll

Additional instructions concerning the calculation of dewpoint

depression were included in the digtribution of stationery o

all Co-oparative Observers.

03]

It is rezretted that there is zn error ipn the fipzl exomple

given. See attached sample of instruction.

This is brought to your notice, if you are not already aware of

it, so that youn will be able to answer any queries that may be

raised by Observers.

B of 34 -
PER

Ao c} TH - __:\
FaRns

: \
SIGNATURE PRINTED NAME APPOINTMENT |
9: E: g g .A.. Kn Day S.T-O‘1 y ‘

.




£ P '7

PIZEASE NOTE TET FOLLOWING POINTS, THESE ARE ADDITIONAL
N T9 THOSE CONTAINED IN THE BOOKIET AND DEWPOINT TABLES
-
: = Indicate negative temperatures in the field book by including

‘the minus sign., Alsoc add zeros to make up the necessary three figures

when any temperature is below 10 in value, For example:

minus -.‘.‘-.5o is entered as -00.5 minus 5.5':' is entered as 05,5
plus C'.SO is entered as 00.5 plus 5.50 is erxtored as 05,5
Ze To calculate dewpoint depression when the dry bulb temperature

is positive and wet bulb temperature is negative, ignore the siszns and

add the two values. For example:

dry bulb +0.6° dry buldb +4.,5°
wet bulb -0.2° wet buldb -2,0°
| 7 — ‘
d.p. depression = 0.8 d.p.depression = 6,5°

Where both temperatures:are negative calculate the difference between the

two values in the normal way. For example:

dry bulb -o.6°>
wet bulb N-0,2°

d.p, depression = 0.4°
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45/38

Messrse K.Ms & M,P. Wellstead,
Petershan,
BORDEN, WeAs 6338

Dear Mr, H.um.

Thank you indeed for the carefully documented copies
of weather observations attached to your letter of 28th
September, and may I commend you, Thest must be of great
value in the bushfire season,

I have enclosed several publications you may find of
interest,

Youre faithfully,

(RsLs SOUTHERN)
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COMMONWEALTH BUREAU OF METEOROLOGY

MINUTE

(For intra office use only, in Central and Regional Offices. Print or write clearly).

F 406

¥

Subject

Observations Petersham (Borden)

File reference

/

To

Minute

€.D.0. 9497

The station is located 5% miles Si_Qi_iﬂirral_an_nfficial______

rainfall station. He is in a fairly isolated area and rainfall

readings may be of value to the Bureau from a voluntary

Rainfall station.

Synoptic stations in the area are

Mettler 25 miles south

Ongerup 22 miles north

Kotanning 50 miles Wesgt

wet

Obs 4

6/10/72

November 1968
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Petersham,
Borden, 6338,
28th., Sept. 1972,

Mr. Southern.

Bureau of Meteprology.
127 Wellington St.
Perth., 6000,

Dear Sir,
Further to information sought by you at Gairdner River Hall on the 30th August.

Attached some observations done by us at Kent Location 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,)

MY .
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June,l

(5}

10

11

12

13

14

19

16

TIME

0712,
1248
0700
1247
0700
1300
0700
1300
0700
1253
0720
0710
1300
0710
1300
0745
1300
0750
1300
0730
1335
0700
1300
0745
1300
0740
1300
07L0
1300

0710

CLOUD

3

8

8

10

10

10

10

RAIN

4

24

1971/7% .
WIND FORCE WET DRY

W 0 45 46
ssw 3 50 57
wnw 2 50 S0
w 3 51 56
(o) 0] 45 45
n 3 25 63
n 2 50 50
0] 0 54 56
n/nnw 2 54 56
nw 5 58 62
nw - 48 49
wow 3 46 47
w 3 53 58
n 2 47 48
nw 7 54 60
nw 4 52 54
wnw 5 57 62
nw 2 50 51
w 6 54 61
nw 2 46 46
nw 4 56 60
o) (0] a7 36
0/n 0/1 60 60
n 2 L4 46
n 2 56 60
n 2 43 45
n 4 54 64
nw 3 46 49
aws 3/4 58 65
nw 3 49 51

BROM  F.D.R. </
29,997R Wamol clowol bouf
; Fir

29.999R

29,1001R

29,1001F

29.1003R

20.1002F Acgh hags
29,998F

29,994F

29,9908 Q’m’ ‘1““‘{. %
29.986F

29,9845

29.996R

29,9975

29,9985

29,9965

29.987R

29,990R

29,9975

29,996F

29,998R gmﬁd fvy

29.9985
29.1002R r-J /’f /qr
29,10028

29,1007R

29.1006F

29.1006

29.10035

29.10008 aﬂ-: -a&t'
29.998F

29,9988



—ATE

16

12

18

19

20

21

22

23

24

25

26

27

| 28

29

TIME

1306

0710

1300

0730

1250

0710

1245

0800

1252

0706

1300

0710

1300

0717

1250

0710

1300

0705

1250

0700

0715

1300

0715

1245

0715

1250

0720

1250

CLOUD

3

10

9

10

10

10

10

RAIN

48

WIND
nw
w
w/sw

nw

nw
nw
nw

ne
sw
ne
nw
nnw

nw

nw

nne

nw

FORCE

WET

57

31

53

48

53

49

55

62

48

39

50

42

33

39

54

40

51

42

56

43

39

54

46

49

43

54

52

54

DRY

62

51

59

48

61

63

54

52

41

55

4%

60

39

59

41

58

43

63

45

40

60

47

57

44

63

53

59

BROM F.D.R.
=<p

28,996F

29,998R

20,999R

29.1005R -’ua.uaa h
29.1004F

29.1003F

29,1000F

29,9998 @oi 1‘1’“’ ~howers,

29.1006R
29.1007R
29.10095
29.,1000F
29.1011R
20.10118
20.1000F Jugh sheahiy clowdl.
29.1008F
29.10075
29.1006F
29.1004F

29,9988

20.1004R 4rmdl dowd Ll W

29.10045
29,1002F
29,998F
29,995R

29,994F

e




DATE

vuly.9

10

2 5 8

12

13

14

5

16

17

18

19

20

20

22

23

TIME CLOUD RAIN WIND
0725 n
1256 n
0730 X nne
1250 1 wnw
0730 wnw
1250 wnw
0725 10 4 w
1258 6 w
0730 10 nw
1250 6 nw
0720 10 9 w
1255 6 wow
0717 1 5 w
1250 4 wnw
0715 3 nnw
1257 8 nw
0720 s | wnw
1248 5 w
0740 1 4 nw
1308 8 w
0720 10 nw
1255 2 nw
0720 3 1 w
1250 g w
0715 3 6 0
1250 1 s
0725 0 n
1250 ] nnw
0710 2 n

FORCE WET
2 40
4 53
0 40
1 50
o 38

3/4 53
2 43
5/6 50
2/3 42
5 48
3 43
4/5 S50
2 a7
5 50
3 44
5 50
3 42
3 49
3 43
2/3 50
4 48
6 55
3 48
3 49
0 36

2/3 47
2 34
3/4 47
1/2 39

DRY

43

63

44

63

40

48

53

43

54

44

57

38

57

47

59

43

35

b

55

52

61

50

54

38

55

35

55

41

BROM
20.1004F //ﬁ?
29.1001F

20.10018

29.10018

28.10008 .L.au -g—v-vd'
29.999F

29.994F

29.991F

29.992F

29, 988F

20.989R h Corunr
20.9898

29.1000R

29.10018

29.998F

29.995F

29.998R

29.999R

29.10028

20.10025

29.999F

20,998F

29,0985 ,aﬂ,u Mwﬁj shewen

29,997F

29.1006R trcnd efocd Lewel SE.

29,.1007R
29,1004F M“S o{ A f.ﬂl’
29.1002F

29,997F




A - “IME

Jgiy. 0720
4250
25 0750
1250
26 0725
1250
27 0725
1253
28 0737
1250
29 0715
1300
30 0715
1250
3l 0718
1250
fue. o755
1250
2 0713
1300
3 0712
1300
4 0720
1250
5 0720
1250
6 0710
1300
7 0730
1250
8 0728
1250

CLOUD

10

10

)

mw OO N LN

RAIN

3

43

WIND

nw

ssw
ne
se

nne

nw
nw
nnw
nw
nw
wBwW

wnw

nw

sw
nw

nw

SwWv

w/sw

wWsSw

FORCE WET
4 47
4 54
1 47
2 53
0 36
1 50
2 42

3/4 50

4 53

4/6 57

2 47

4 57

4 47

3 52

3 45

4 51

4 46

6/7 55

1/2 47

0/1 51

3 45

5/6 55
0 42
4 48
0 38
4/5 49

2 45
4 48
3/6 42

5 48
4 40
4 47

DRY

51

57

48

53

36

54

43

60

54

65

49

61

48

58

45

56

47

6l

48

58

47

61

43

54
a8

45
48
43
52
43
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

29,9845

29,9855

29,988F

29,9885

29,990R

29,9908

29.999R

29.10008

29.10005

29,998F

29.1002R

29.10025
29,1002F
29,.1000F
29,1003R
29,10045
29,1003F
29,1001F
29,9995

29.1000R

et foot

Womdl elocol Lrcet Lr,



FUE ~IME CLOUD RAIN WIND FORCE WET DRY BROM

Aug.®. u/20 10 w 2 40 43  29.999F Athined loudd fLivel. 5/2
1250 9 wew 4 48 53 29,9995
10 o712 9 1w 2 44 45  29,1003R Wimed Moudt Lunal.S.
1250 9 sse 2 48 52 20.1004 Lght mmisty Shewen.
11 0780 10 3 se 0 44 45  29,1003F
1250 10 nw 2 48 55  29.1000F
12 0712 8 nw 3 43 45  29,990F
1250 10 wEW 6/7 44 46  29,986F gtvﬂib L 2|4
13 0717 4 16 w 3 38 40  29.994R Aowd Ll 5.1,
1250 8 waw 3 48 52 29,995R
14 0720 9 nne 4 42 47  29.,990F
1250 10 n 5/6 48 52 20.984F  Guebs L oy
15 0745 4 a7 nw 3 sl S7  29,977S
1250 8 aw 5 49 52 29.977S
16 0715 1 5 nw 4 4 43  29,987R
1400 4 w 3 49 55  29,990R
17 0715 : nw 3 47 48 29,9948
1200 8 wnw &/5 55 B8O 29,9945
18 0710 B nw 3 45 46 29,.998R
1250 4 W 4 54 63  29,996F
18 0710 7 9 w 3 44 45  29,998R
1255 8 4 53 55 29,9985
20 0720 1 n 1 40 40  29.100LF
1250 3 nw 3 54 63  20,999F
21 0710 2 nne 2 42 44 29,995F
1250 ° aw 4 5S4 62  29.991F
22 0733 0 3 0 O 38 39  29.998R -fr'\f -
1245 0 nnw 3 50 55 20,9988
23 0702 8 aw 2 43 45  29.10015
1245 7 s 3a/4 53 55  29.1003R
24 0700 10 se 1 b 47 29.10058
25 0656 0] ne 3/4 42 43 29,998F
1228 0 ane 3 55 64  29.995F *«7& Aoccol NNW.
26 0655 10 a7 wow 2/3 51 63 29,9825 Laceh dnn clowd W. 0(ST
1240 8 wsw 6/7 56 58  29.983R
27 0728 9 12 oW 5 47 49  29.992R /haihii s showen,
1253 7 sw 5 54 61  29.995R
28 0720 ) 1 ssw 3 44 47  29.1000R
1245 10 s 4 49 53  29.1001R




_DATE
ME. 2

3l
Sept.

10

11

12

13

13

15

16
17

TIME
0725
1245
0725
1250
0652

0700
1232
0642
1242
0655
1235
0640
1245
0735
1245
0715
1250
0758
1250
0720
1300
0725
1250
0718
1250
0712
1247
0735
1245
0710
1250
0723
1250
Q708
1250
0705
0710
1250

CLOUD

O ™ o O

10

10
10

RAIN

10

22

WIND FORCE WET

ne

wsw

nnw

nne

nw

nw

sW

nnw

wsw

nw

88w

ne

nne

nw

nw

wnw

1

H = O &

w © O O

4/5
5/6

w > © 0 -

6/7

5/6

5/6

o H H K

2/3

C ¥+ »~ L > 0

(5 I I

43
51
43
S4
44

37
51
40
54
43
53
43
56
47
48
43
52
52
54
48
47
43
51
44
49
41
54
43
52
51
55
52
56
52
58
52
48
53

DRY BROM
44  29,1005R
53  29.1005S
44  29,1004F
56  29.1004S
47 29,1005F
37  29.1004F
56  29.10048
40  29,1003F
62  29.1002F
45  29.997F
65  29.992F
44 29,9988
65  29,996F
50  29.994R
58  29,997R
45  29,998F
61 29,995F
54  20,992R
64  29,990F
49  29,088F
55 29,989R
b4 29,1000R
56  20.10028
46  29.1009R
55 29,1008F
42 29.1008F
57  29,1004F
50  29.994F
67  29,990F
52  29,985F
63  29.9858
53  29.996R
64 29,997R
54 29,9985
67 29,996F
62  29.988F
50  29,984F
63 29,9845

g Sy, frodt
¢“‘4hvha cru44~;1ﬂif'cibur.

Vercalile akinnds . W.

ey hasting 94



‘TE
Sept.
18

20
22
23
24
25
26
27
28

29

Oct.
p 5

TIME

=710

1250
0725
1250
0710
0645
1245
0710
0705
1250
0715
1250
0710
1250
0722
1245
0715
1250
0710
1250
0705
1250
0703
1250
0703
0704
1250
0725
0704
1250
0703
1250
0702
1250
0657
1250
0705
1250

CLOUD

W © © ® & N © N @GN O © FH N 0 L o

P
o

=)
o

© &2 N VU © F ® N N +H O F OO © @

RAIN WIND FORCE WET

25

39

70

29

15

wnw

nw

swW

nw

wnw

nw

wnw

ow

wasw

nnw

3/4
5
5/6
4/5
4
3
4/5

6/7
5/6
3/4

P R R I T ~ B I T I~ B

5/6
4/5

[T I S A

2/3
6/7

57
48
ag
47
43
48
56
44
42
49
39
45
39
50
46
52
48
56
55
56
53
55
52
56
49
51
56
51
55
63
52
50
44
51
48
47
44
46

DRY

59
55
42
49
44

62
48
43
59
43
52
40
53
47
59
53
64
57
64
55
58
53
61
53
54
68
S4

73
53
52
47
59

55
45
48

BROM

29,984F
29.982F
29,9825 h aleonq L I P
29.9838
29.988R
29.990R
29,989F
29,990R
29,990F
29,988F
29,984F

Lasannel :
29.9848 "“""‘,“"'.In . W '
zthQOR M O %ﬁ‘ e- -

29.993R

20.1000r efowd Liuel avindl S.W:
29.10018

29.1001F

29,998F

29.990F M q.
29,989F

29.988F

20.984F Aol E. T, 2115 hw.
29.983R

29.9848

29.988R .
29.994F Wg L"l dnn aerwanq
vo.0075 deuns il Lok offmee.

29.998F Aial &% Nﬂw/ﬂuf.
29,9885

29,983F

29,.984F

20,086R Asrmolo 1/5-

29.992R

29,9925

29,991F

29,9918

29,995R
29.999R AW<ado - Y.

a1o$_Ln.




PJTE TIME CLOUD RAIN WIND FORCE WET DRY BROM

9 0715 4 sw 45 46 29,10045

9 3
17735 8 BW 4 52 57 29.10045 /%ZJ
10 0745 7 aw 0 48 52 29.1007R
1250 6 w 2 54 59  20,1005F
1 0702 © aw 2 48 50  29.1004F
1250 2 sw 1 54 63 29.1000F
12 0707 6 w 3 48 50 29,991F
1250 10 wow 6 55 60 29.986F r.k Adaclael 4 0usa .
13 0720 1 15  nw 5/6 45 45  29,983F
1250 10 waw  5/6 52 54 20.980F Jual A 1}9.
14 0705 3 20 waw 4 47 50 29,986R
1250 10 sw 4 51 57 29,989R
15 0710 9 nw 2 45 51 20,9958
1250 9 nw 3 57 59  20,994F
16 0702 2 49 53  29,003F
1250 4 1 3 58 72 29.990F
17 0720 7 wew 4 53 56 29.993R
1330 3 wsw 3 56 63 29.996R
18 0700 7 ne 4 50 53 29.998F
1250 9 wnw 4 60 73 29.993F
19 0658 10 nnw 3 50 62 29.984F
1300 10 nnw 4 59 61 29,9848
20 0658 & n 1 52 53 29,984F
1250 9 55 62 29.982F

21 0658 10 8 sw 4/5 50 53 29,9828 th’m N.W, ha-wf MG«\S
¢+ [ pags

&4 e |

1250 10 wEwW 5 S4 58  29.984R
22 0658 10 WEW 2 54 60 29.995R
1250 7 sw 3 50 68  29.996R
23 0658 10 nnw 1 54 55 29.999R
1245 4 WEW 2 50 67 29,998F
24 0745 4 ese 2/3 56 61  29.994F
1245 10 se 2 58 67 29,991F
25 0658 9 47 wEW 3/4 44 46  29,992F
1250 8 wew 44 46 20,996R Mt & 8.
26 0658 2 12 sw 45 48  29,1005R
1250 7 WSW 50 57 29,100895

53 67 29.1004F
50 52 29,999F
53 61 29,996F

1245 3. wnw
28 0653 nnw

4
3
3

27 0657 wnw 3 45 48 29,.1006F
3
3

125¢ 1 wnw 5



S ———————————————————S—SSGSSGU/4U/UU7U09990909070909090909077T

DATE TIME CLOUD RAIN WIND FORCE WET DRY BROM

Tct.
29,  J658 nw 3 50 52  29.9998
xgse 1250 1 W 4 55 67 29.998F /S
30 0658 1 W 2 52 55  29,1001R
1245 4 w 2/3 56 67  29.1000F
a1 0708 ese 3 54 58  29.10028
1245 ne 2 59 77  29,998F
Fovo ' cess 2 nw 2 55 58  29,992F
1250 2 wnw 5 60 75  29.990F
2 0658 1 wnw 1 53 55  29.996R
1250 7 wsw 2 56 65 29.995F
3 0658 2 - 1 52 55 29,9965 fuur-4¢31“k-‘44‘3"‘°°-
1250 4 v 3 54 68  20.994F
4 0648 7 nw 4/5 53 57  29.990F
1300 8 W 5/6 58 70  29.989F
| 5 0645 8 W 4 sa 52 29.998R
| 1250 9 sw 5 53 63 29.999R
6 0658 9 ssw ¥ 48 53  29.1004R
1245 3 ese 2 54 65 29.10045
7 0740 1 ae 3 50 58  29.1002F
1250 1 ane 2 57 77  29.998F
8 0658 7 sw 3 55 58 20,9945
1245 9 sse 4 598 69 29,9945
9 0658 10 se 5 48 53  29.9985
1249 10 se 3/4 50 52 20.006F Raiw aut dasg ) -,
10 0655 10 118 sse 5 48 50 20.901F M« ) gj"'-‘“"
1253 10 92 sse 6 49 50  29.986F MG Ry oy
11 0650 10 229 sw 5 48 49 29,9848
1250 10 sw 50 55  20,986R
12 0658 10 7 sw 2 49 50  29.994R
1245 10 s 2 54 55 29.997R
13 0646 8 47 s 2 s1 52  29.1001R
1604 61
14 0727 10 1 e 1 51 53  29.999F
1250 9 nw 3 58 65  29.996F
15 0655 7 wEwW 3 51 53 29.988F
1250 7 wew 4 54 60 29.988S
16 0657 1 20 w 4 43 46  29.9915
17 0643 8 5 wew 3 47 48  29.997R
1250 6 sw 4 56 65 29.9978




RATE
év

19

20

21

22

23

24

25

26

27

28

29

30

Dec.

TIME
0645
1250
0655
1250
0658
1250
0711
1245
0658
1252
0650
1248
0656
1246
0650
1250
0654
1248
0645
1250
0710
1252
0656
1250
0645
1250
0654
1250
0655
1250
0645
1250
0657
1248
0740
0658
1250
0643
0658
1250

CLOUD RAIN WIND

8

o © ©

Lo 4]

10 12
10
10 122
10
10 82

(o]

10
10

10

N o ©N

© H 0 NN

10 17

58W

ene

se

ese

nne

ese

se

ese

ese

ene

nne

nne

ene

wnw

B8W

ene

FORCE WET

W+ O O L

3/4
4/5

oW s N HE RN N FHF RN O G F

5/6

NN H O NN S FEF N ONMHKH

2/3

(A

50
57
40
54
<14
57
33
63
56
59
S4
56
53
58
53
59
56
58
52
58
54
62
58
65
54
57
51
55
53
60
54
59
56
59
55
53
62
57
60
60

DRY
53
63
4
58
53
62
55
77
58
61
55
58
56
65
55
68
58
60
53
64
60
70
68
85
55
67
56
69
58
75
58
72
61
64
62
58
75
59
61
65

BROM
29,.994F
29,992F
29,9948
29.996R
29,9985
29,.998F
29,995F
29,.990F
29.986F
29.983F
29.9875
29,988R
29.996R
29,9968
29,9965
29,997F
29,9985
29,997F
29,9988
29,9985
29,9975
29,994F
29.988F
29,984F
29,996R
29,9965
29,9988
29,9985
29,997F
29,994F
29,9965
29,995F
29,997F
29,994F
29,9985
29.999R
29,996F
29,992F
29,9845
29,9845

/2




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

™ ME
0054
1738
0657
%251
0657
1250
0725
1248
0655
1233
0645
1248
1453
1710
0657
1015
1250
1500
0657
1305
1510
0650
1250
0658
1245
0740
1255
0653
1120
1254
0654
0645
1250
0645
1253
0645
1250
1505
0655
1255

CLOUD RAIN WIND

3
1

10

10
10
10
10
16

5 w
sW
wsw

55w
ene
ene

ne

nw

88w

sse
sse

se
wWEwW
wBw

&8W

FORCE WET DRY

W W LN H N s ouwm

/4

[A]

(AR

2/3

G NN B

U B A T AT o

50
54
52
60
55
62
57
61
52
57
52
60
58
63
57
62
62
63
57
56
57
56
60
60
62
59
60
53
55
55
53
50
58
55
63
55
60
61
50
55

53
68
57
20
57
74
60
69
57
68
56
76
79
76
67
83
89
S0
57
62
61
57
60
63
83
63
64
58
57
60
55
55
68
58
77
56
73
78
56
65

BROM
29,992R
29,9935
29,9975
29.995F
29.9965
29,994F
29,996R
29,995F
29.1002R
29,.1003R
29,10048
29,1002F
29,.1000F

29,998F
29,996F
29,995F
28,993F
29,996R
29,9968
29,9968
29.9988
29,9985
29,996F
29,992F
29,.996R
29,9978
29,9995

29.9995
29.9998
29,9975
29,994F
29,990F
29,988F
29,994R
29,992F

29.997R
29.998R

//

Wanmol SSE. 1700 ks,



DATE

“36
27
28
29
30

31

1972.
an

TIME

0716

~—.253

0659
1248
0658
1245
0653
1250
0652
1250
0656
1255

0656
1250
0655
1045
1250
1425
0650
1000
1135
1243
1450
0653
0945
1100
1260
1250
1435
0652
1250
0657
1250
0655
1250
0658
1312
0748
1250

CLOUD

0 = = O @

N O o

- H © ® o u ¥+

RAIN

44

WIND

sse
58w
sse
ese

ene

ene

ese

ne

ene
se

ese

se
se
sw
wWBwW
88w
s58e
se
sse
se
se
se

FORCE

Ww = NN

2/3

rP W W HEF NSO SN W N LWL NN N w

WET

51
53
51
57
54
50
55
59
55
62
53
60

56
61
59
64
67
64
62
68
67
A
68
62
68
69
71
2
69
52
62
58
60
52
58
54
57
56
62

DRY

59
63
56
70
59
76
56
69
58
72
58
76

58
78

76
83
85
63

94
96
83
63
79
87
90
85
82
63
83
58
61
55
64
62

58
67

BROM

29.10005
29,999F
29,9995
29.996F
29.995F
29,992F

jO©

L oo

29.996R L,ﬁL!' m.-..t.1 S —

29,9965
29,9985
29,9985
29,1001R
29,.1000F

29,998F
29,996F
29,994F
29,992F
29,990F
28,
29,993R
29,992F
29,9925
29.991F
29,992R
29,9968
29,9965
29,995F
29,994F
29,.992F
29.991F
29,990F
29,988F
29,9885
29,992R
29,9995
29,9995
29.1002R
29,10028
29.10045
29.,10045

h;w-. S.

dannsy dice Lghr ey

:o/l(}‘—l‘-u-dw !Cwl‘\*\s.

b}f.xk_«" 3 e il




DATE TIME

{82 o650

1230
Rk 0645
1250
12 0652
1249
13 0645
0805
1005

1200
1255
1400
1500
1600
14 0643
1250

15 0657
1250
16 0750
1245
17 0650
1250

18 0650
X24 1250
26 0700
1248

27 0657
1250
28 0656
1250

29 0657
1245

1450

30 0712
1143
1245
1416
1530
3l 0658
1250

CLOUD
10

10

[ S S

=
o

© »H» N O 0 O NN

RAIN
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