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OPERATIOITI REPORT
OPERATI0N l,lIZl,lAZE 90

AUG - OCT 1990

References: A. DG0P-A Taski ng Di rective 1 /Bg AB6-575
dated 8 Sep 89

B. 0p ltllZt4AZE 90 Concept of 0perations-
Amendment Two Dated 23 July 90

C. 0p ViLZI{AZE 90 Mounting Instruction dated
23 Aug 90

D. DGOS-A SIC BAA of 310550 7 Ju'l 90 Op
I'IIZ!4AZE 90 - Svy 0P 0RD 1/90

E. DSVY-A Technical Directive A474-5-65 dated
2 Aug 90

F. DSVY-A Z2Y/JQI sVY 5923 of 310500 AUG 90

G. Survey Ade'laide ZZY SVY 203 of
050503 z JUL 90

Introduction.

1. 0p IIIZYIAZE 90 was a f ield completion and control survey
0p conducted in the East Kimberiey Region of Western
Austra'l ia f rom 5 Sep 90 to 8 Oct 90. An operational base
nas maintained at Hal'ls Creek Caravan Park during the period
5 Sep - I Oct 90, Both the field completion phase and the
GPS activities were supported from this base.

Uission.

2, Det 4 Fd Svy Sqn was to field complete 48 x 1:50 000
naps and establ ish 7 horizonta'l control points using 6PS
equ i pment .

Area of 0perat i ons.

3 . The area of operat i ons i s as f o'l 'lows :

a. Field Completion:

(1 ) SD 52-14 Cambridge Gulf (4466 Pentecost),
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(2) SE 52-2 L i ssade'l 'l

{ less 4665 Argyl i e Downs ) , and

( 3 ) SE 52-9 Mount Ramsay.

b. GPS:

(1) SE 52-2 Lissadell,

(2) SE 52'5 Lansdowne,

(3) SE 52-6 Dixon Range, and

(4) SE 52-10 Gordon Downs.

These areas are shown in Annex A.

0peration Results.

4. The Det 4 Fd Svy Sqn achieved the aims of the 0p as
def i ned i n Ref A. Fu'l 'l resu l ts of the 0p are deta i I ed at
Annex B.

Conduct of Ooerat i ons.

5. The Det advance party deployed f rom Ade'laide by road on
31 Aug 90 and arrived in Ha'l ls Creek on 5 Sep 90 having
covered appnoximately 3?50 km. The remainder of personnel
and equipment arrived by RAAF C130 on 5 and 6 Sep 90.

6. The 0p base was located at Halls Creek caravan park.
The 0p comnenced with four GPS parties being deployed.
Concurrently, two fie'ld comp'letion parties were deployed
daily to the near areas. Two L0H aircraft were used to
position GPS parties at each of thnee stations.

7 . GPS operat i ons conc'luded on 1 6 Sep 90 and three members
of the Det departed by road for Adelaide. At this time the
remaining GPS parties Here regrouped. A tota'l of six field
completion parties were then deployed. The L0Hs $.ere then
emp'loyed f or f ie'ld checking purposes.

8. The AAAVN Pilatus Porter aircnaft,fitted with an RC10
aenia'l camera, arrived 21 Sep 90 and commenced operations on
23 Sep 90. Identification photography of the neH stations
and supplementary photography of the areas being field
checked h.ere requ i red.

9. Photography was also requi red to enable the compi lation
of Photograph Interpnetation Guides (PIG) of future aneas to
be plotted. This was carried out using 35 mm photography
f rom the LOH and RC'10 f rom the Porter . The aer i a'l
photography report is attached as Annex C.
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10. Drummed fuel for both the aircraft and vehic'les was
prepositioned at Margaret River Station and Turkey Creek
Roadhouse prior to the start of the 0p. Bu'lk f uel f or
aircraft and vehicles was availab'le at Halls Creek. The
a i rcraf t returned to Ha'l 1s Creek each n i ght .

11. Assistance to TMGI Sect. Prior to the start of the 0p,
4 Fd Svy Sqn received a request f rom 7t'lGI Sect Darwi n to
assist them in compiiing a data base of natural and
artificial features and conditions in the A0. This was done
by the f ie'ld completion parties as they carried out thei r
normal duttes. Assistance h.as also given by CAPT Grealy and
LT Addison who conducted surveys in specific areas. Detai 1s
of the results achieved are given in Annex B.

12. The sequence of events is shown at Annex D.

Administration and Loqistics.

13. Personne'l . The personnel invo'lved in 0P l4IZltlAZE 90 are
shown in Annex E.

14. Aircraf t Support. The f ol'low'ing aircnaf t support was
required fon the 0pt

a. LOH. Hours

29 .2(1) GPS

(21 F'i e 1d Comp'let i on 1 1 6. 7

rotaT--T;s;e-TTso-h; al I oc )

b. P i 'l atus Porter 62.9 (70 hr alloc)

15. Vehicles. Duning the road move to the A0 and
subsequent operations a recurring problem with the L/R FFR
batteries boi'l ing was noticed. Investigation by the Veh
Mech attached to the Det shoxed that the 100 Amp a'lternator
had been inconrectly adjusted and several batteries had been
rendered useless as a resu'lt. The Mech was able to make the
necessary adj ustments, and rep 1 acenent batter i es were
obtained from Darvvin. A ful'l report on the vehicies is
attached as Annex F.

16. Details of vehicles used on the Op are as follows:

a. 7 x L/R FFR 110 from Unit resources and 1 x L/R
FFR 110 on loan to the Det by HQ ?MD for the
period 14 Sep - 22 SeP 90,
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b. 2 x truck cargo ViCz,

c. 1 x truck cargo MC4 with 1 x 150 cubic ft skid
mounted refrigenator,

d. 2 x 1 /2 ton t'lr, and

e. 1 x wksp t'l r.

17. POL. The usage of P0L is as follows:

a. Diese] : 16 000'ltr
b. Avtur: 32 000 I tr

1 8. Stores and Equ i pment . Stores and equ i pment needed for
t he 0p wh i ch were not ava i 'lab'le f rom un i t resources w€t € :

a. 1 x truck cargo NC2,

b. 1 x truck cargo MC4,

c. 1 x 1 50 cubic ft skid mounted
refrigerator, and

d. 1 x RC10 Aeria'l Camera.

19. The RC10 was fitted by 1 Topo Svy Sqn prior to the
Ponter deploying to the A0. This proved to be successfui.
The chance of damage during transportation was negated and
valuable space for stores and equipment was saved.

2A. GPS equipment performed very well overall with no major
problems encountered. It is becoming apparent that this may
not be the case in the future. The GPS Mech expressed
concerns about the increasing unre'l iabi'l ity of the printers
and the dffficulty of obtaining spares. A ful 1 report and
'l i st of recommendat i ons are attached as Annex G.

21. Throughout the 0p the oven on the cooking range taken
by the Det f a i 'led to openate. Th i s was due to damage to the
pi lot 'l ight and the unavai labi l ity of a rep'lacement part.
This probiem could have been avoided by checking the
equipment prior to deploying to the AO.

22. Accommodation. The operations area, sleeping
accommodation, cooking and eating areas were a'l 'l in tentage
erected i n the Ha'l I s Creek Caravan Park. Two sma'l l
airconditioned rooms were rented to house the computing and
fi lm drying equipment. The marking up of corrections was
canried out in the dining tent.

23- Cater i no and Resupp I v. Rat i ons h,ere purchased l oca'l I y
using the Survey Party Ration A1'lowance. A tota'l of
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$10 180.30 was expended for the 0p. Fie'ld parties were ab'le
to carny fresh rations i n thei r portable Trai I blazer
refrigerators mounted in the rear of the landrovers. These
items proved to be both eff icient and useful, great'ly
improving I iving conditions in the field.

24 . Base resupp'l y was by l oca I purchase and resupp 1y runs
to Kununurna and Broome for some foodstuffs. Field parties
were equipped with portable refrigerators and were ab'le to
carry enough supplies to Iast for up to four days. Parties
returned to main base for resupply.

25. Even allowing for the inflated prices asked for goods
at Hal'ls Creek, the Survey Party Ration Al'lowance rate of
$15 /head /day proved to be adequate. This may not always
be the case in more remote locations. Cane should be taken
in the future to check on prices prior to deployment to
ascertai,n if a'lternate arrangements should'be made.

26. Canteen.
through the 4

27. tledical.
Creek Hosp i ta 1

ranged from dog
prob'lems .

A 1 imited canteen service Has provided
Fd Svy Sqn Social Club.

Medical services were provided by the Hal ls
. Heal th problems were mi nor i n nature and
bite to loca'l water induced gastric

28. Morale and Discipl ine. Mora'le remained high throughout
the Op. This was aided by various sporting and socia'l
functions with the local popu'lation. Conduct of the
i nd i v i dua'l members was good and there h,as no need to take
any discipl inary action.

29. Finance. Expenditure for the operation was fol lows;

a.

b.

F & C:

T & S:

Rat i ons :

Ni I

s 1 5 845.06

d. Petty Cash:

$10 180.30

$206.9e

30. Land Clearances. There exists the requirement to
obtain land c'learance fon personnel wishing to enter uPon
lands owned by Aboriginals and for any private enterprise or
National Park. These clearances were sought through HQ 7

MD prior to deployment. Clearance for entry to Argyl 1e
Diamond Mine Has, however, overlooked and was obtained
directly by the Det.

c.
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31. Visits. Visits to the 0p were as fol lows:

a. CAPT H. Kaye DSVY-A 1 9 Sep - 21 Sep 90,

b. t{01 R.George RSM 4 l,lD 4 Oct - ? Oct 90,

c. SSGT S.Capp ?MGI Sect 10 Sep - 12 Sep 90, and

d. CPL Ratcliffe TMGI Sect 10 Sep - 12 Sep 90.

32. Communications. Communications between main base and
field parties was carried out by the use of AN/PRC F3
rad i os. A report i ng schedu 1e was kept as the norma'l rout i ne
with a listening Hatch maintained when circumstances
dictated. The qua'l ity of communications $.as surprisingly
good f or the area and continued we'l I into the evening.
Previous operations in the area have been troubled by
deteriorating communications fnom dusk to dawn.

33. Rear link to 4 Fd Svy Sqn was by STD telephone
avai lab'le at the caravan Park.

34. Ref F tasked the Det with investigating the effects of
operating communications equipment in c'lose proximity to GPS
equipment which is recording data. t{hi'le the recording of
data wab clearly audible through the nadios there was no
apparent effect on the quai ity of communications and posed
no problems. Distances tested ranged from one metre and
greater . Resu'lts of the tests can be f ound i n Ref erence G .

Conc'l usions.

35. Conclusions to be made from the conduct of the 0p are
as f o'l 'lows :

a. deployment by air shortens the duration of an op
and vastly reduces wear and tear on vehicles;

b. TI PPC printers are total ly unrel iable. These,
and possibly other TIPPC equipment need
replacement (refer Annex G); and

c. LOH ai rcraft are capable of deployi ng
l ightneight GPS parties ( two sorties ) to areas
i naccessab'le by other means . Th i s however i s
expensive in terms of air hours. The 29.2 hours
used were to position parties on four stations
only.

Recommendat i ons.

36. Recomnendations to be made from the conduct of the 0p
are as folloh,s:
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a. Future operations should be conducted closer to
the southern winter to avoid extremes of climate.

b. The RC10 camera should be fitted to the dedicated
ai rcnaft prior to deployment from i ts base
location.

c. A prices check for the AO should be conducted
prior to dep'loyment to ensure that Survey Party
Ration Al lowance is sufficient for the duration of
the Op.

d. Hhere possible, deployment to the A0 shou'ld be by
RAAF IvIRT.

e. UH-1H aircraf t shou'ld be employed to l if t GPS
parties to stations where other means of transport
are impractical.

f. The accuracy requirements laid down in 0p
Technicai Di rectives be written so as to be
deterninable in the field (see Annex B).

g. Field completion packages prepared by Army Svy
Regt contain four CDRV paper work sheets (see

' Annex B).

h. Agencies requiring support during the conduct of
survey ops ( eg t 7 l.lGI Sect ) shou'ld attempt to g i ve
maximum notification of their requirement so that
appropriate planning is possib'le.

i. The matters raised at Annex C re fiting of the
RC10 camera and pi lot-air canera op communications
should be addressed prior to the next deployment.

ac&*./%
L A NEWTON
Maj or
Officer Commanding

l, December 1990
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ANNEX B TO
0P t4tzviAzE 90
OPERATION REPORT
DATED 

'? 
DEC 90

OPERATION RESULTS AND TECHNICAL REPORT

References:

A. DSvy-A Technical Instruction No 302

DSvy-A Techn i ca I I nstruct i on No 305

Introduction

1. Det 4 Fd Svy Sqn was tasked with the
establ ishment/reoccupation of seven horizontal contro'l stations
uti'l izing GPS and f ield completion of 48 x 1:50 000 map sheets.

2. Positive photo identif ication of a'l 'l contro'l points
occupied was required together with any supplementary photography
resulting from field comp'letion.

3. Additional tasks inc'luded acquisition of Photographic
Interpretation Guide (PIG) photography and data col'lection f or the
7 MGI Sect terrain intel'l igence program.

Contro'l usi nq GPS

4. Planninq. The GPS network Has planned in accordance with
the Techn ica'l D i rect i ve and Ref erences A and B.

5. The final network design was s1 ightly modified in the
fie'ld as operationa'l regu'irements necessitated. Four sessions were
observed uti I izing four receivers per session.

6. Execution. The GPS phase of the operation extended over
the period 7-16 Sep and included:

a. reconnaissance of proposed stations and existing
f i rst order control stat i ons,

b. GPS observat i ons, and

c, computation, evaluation and acceptance of
observat i ons.

'l . I'lovement of part i es was by a comb i nat i on of veh i c'le and
LOH. Hel icopters were used f or insertion and extraction of f ie'ld
parties onto stations not accessible by vehic'le. Two lifts per
party were achieved by pruning any excess stores. Ground manking
equipment was positioned prion to occupation during the
reconnaissance stage. A tota'l of 30 L0H hours was expended during
the GPS phase.
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8. Tracking sessions were conducted in the early evening thu
enabl ing f u'l 'l use of dayl ight hours f or movement to stations,
stat i on mark i ng and re'levant documentat i on.

9. For each session 35 min of data was recorded. In a'l 'l

sessions the initial scenario se'lected Has successfu'l with no re
observations requi red.

10. Hard copies of SATPLAN were issued to fie'ld parties or
a'lternateiy, relevant infonmation on sessions was transmitted via
radio. Communications throughout the 0p were good and the a'l locate,
a'lternate f requency worked we'l 'l .

1 1. Three first order contro'l points were incorporated into
the GPS network. Each station had been connected to the AHD by
spirit 'level l ing prior to the 0p.

12, Stations were estab'l ished by nelative positioning us'ing T.
NAV III sof tware. 0n'ly Block 0ne sate'l I ites were tracked. Point
positioning observations, using GESAR operating system were carried
out at two existing contro'l points in accordance with the Technica'l
Dinective. Observations were simu'ltaneous.

1 3 . Pos t process i ng was done
GE0MARK software. A report on the
Appendix 1.

14 Resu'lts. The following

in the fie'ld using a TIPPC and
post processing stage is at

is a summary of observat i ons:

- 10.a. tota'l number of stations observed

b. number of new stations estab'l ished * 6.

number of existing control stations connected to
network - 3 (both horizontal and AHD height)

number of base I i nes observed - 24.

number of sessions - 4 (excluding GESAR
obsenvations).

Stations observed are shown at Appendix 2 to this Annex.

Resu'lts obtained appear to satisfy the specification
requirements of the Technica'l Directive. Whether stations have beei
determined to one sigma circu'lar error with reference to AGD 84 is
not determinable in the fie'ld.

11. Absolute imager y of al'l contro'l points occupied was
obtained. Fi lm was developed in the field and al 1 idents proved. r

detai led report on aeria'l photography aspects is enc'losed at Annex
c.

1 8. The control phase was successful 1y completed wi thi n the
time frame initial'ly p'lanned. The original concept for GPS

acquisition was adhered to with only minor adjustments. The GPS
equipment functioned satisfactori 1y with no significant problems.

d.

15.

15.
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Field Comp'letion

1 9 . Backoround . Army Survey Reg i ment p 1 otted and produced
fieid check packages for map sheets in the 1:250 000 areas of :

a. LISSADELL ' 20 x 1:50 000, and

b. CAMBRIDGE GULF - 4 X 1:50 000.

20. 4 Fd Svy Sqn produced f ie'ld check packages f or 24 x 1 :50
000 sheets in the 1:25O 000 area of MT RAMSAY. P'lotting and part
compilation had been done by 5 Fd Svy Sqn.

21. Source Data. Source data consisted of:

a. 1:50 000 field check Packages,

b. 1:100 000 topograPhic maPPing,

c. 12250 000 coverage in NTMS and J0G format, and

d. 1:250 000 pastoral P'lans.

22. Field Check Packaqes. 4 Fd Svy Sqn screen printed
preliminary maps in various combinations. Fi'lm positive composites
and separations were produced fon use as f ield check masters.

23. Army Svy Regt produced computer generated CDRV paper p'lots
as pre'liminary maps. Unnecessary text was deleted during productiot:
to avoid confusion and present a better usen product. C0RV
composite f i'lms were used as f ield check masters.

24. Execution. At the commencement of Ops, most personnel
were involved with the GPS phase. However it was possible to deploy
two fie'ld check parties working in close proximity to main base.
This provided an opportunity to train inexperienced personnel on
field comp'letion pnocedures. 0n comp'letion of the contno'l phase,
six part'ies were initial ly deployed. This Has 'later reduced to f ive
when the camera aircraft arrived and supplementary photography
commenced. Dates for the fie'ld comp'letion phase were 16 Sep - I Oct
90.

25. Ground verification was undertaken by two man vehicle
parties fo'l loned by an aerial inspection to resolve any queries and
to check detai I in inaccessible areas. At times parties remained in
the field fon thnee to four days before returning to base camp.
Appl ication of corrections was carried out in main base. Homesteads
in the A0 were visited and owners/managers provided advice on nehl
devel opment and nomenc'l ature.

26. A 'l isting of map sheets checked is shown at Appendix 3 to
this Annex.

27. Comments. Many sheets to the far North of tlT RAMSAY and
to the t{est of LISSADELL had a large ai r check e'lement. Mountainous
terrain prec'luded vehicle access and, in most cases, cultural detai'l
was sparse. A total of 110 LOH hours was expended over the 48 map
sheets.
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28 . The p'lott i ng photography f or MT RAMSAY was dated 1984 .

Since then the boundaries of many pastora'l properties have been
altered, resulting in additiona'l cultura'l detail such as fence
'l ines, roads and tnacks. The vegetation portrayal, while
consistent, Has found to be generally under classified.

29. LISSADELL and CAMBRIDGE GULF sheets were produced from
1 988 photography. Genera I 1 y, the p I ott i ng $tas good though, i n
places, the portrayal of pinnacles was over done. Again, pastora'l
property boundary alterations resu'lted in additiona'l cu'ltural
detai l.
30. Diamond and gold mining activities $.ere prevalent around
the LISSADELL region. Much of the re'lated excavation work is
surface orientated. Hence detail in those areas is subject to
constant change.

31 , Reports . Reports were comp i 'led f or each 1 : 50 000 map
sheet by the f ie'ld parties. ilhere it ilas possib'le, a party was
given the 1:100 000 area to check. This ensured that LOH sorties
were most productive with 'l ittle transit time "lost in moving f rom
one map sheet to another.

32. Supp'lementary photography was acqui red f or detai I that
could not be positively positioned during field check. A fu1 1

report on photography is at Annex C.

33. The field conpletion phase was successful 1y completed on
schedu'le. Inexperienced personnel gained valuable on the job
training in field completion procedures and fami'l iarised themselves
wi th 1 1 0 Land Rover driver techniques . l

34. General1y, f ield completion parties h,ere satisf ied with :

the qual i ty and composi tion of packages prepared for thei r use, ;,.
Packages prepared by Bendigo contained only tno CDRV paper work t-'
sheeti. At times tnts presented dif f icu'lties, especial ly when
parties working around the one area required join sheets. n''

Photoqraphic Interpretation Guide ( PIG ) PhotoqraphV

35. An additional task during the 0p was the acquisition of
PIG photography on future mapping areas adjacant to the A0.

36. P'lanning was done prior to departure for the A0 and
scource data such as 1:100 000 and 1:250 000 mapping was studied.
Features such as unusua'l 'land f orms, dra i nage patterns and
distinctive vegetation were selected for photography. During the 0p
any other features worthy of note from a PIG aspect Here
photographed.

37 . RClO photography supplenented with 35mm coloun fi lm was
taken. Interpretation guides are to be compi'led f or use by plotting
agencies.

38. A ful'l report on aeria'l photography aspects is enclosed at
Annex C.
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The PIG task was incorporated into supplementary
photography acquisition (fixed wing) and air check verification
(L0H). Hence f lying time expended on this component was minima'l

40. t{here future mapping areas are some distance from the A0,
additiona'l aircraft hours wou'ld have to be allowed for at the
planning stage

Tennain Intel'l iqence Co'l lection

4'1. ? MGI Sect requested Det 4 Fd Svy Sqn assistance in data
col'lection for a proposed data base on openational conditions. It
is intended to eventual ly use the data base as an aid to p'lanning
and conducting mi 1 itary operations throughout the Northern regions
of Austra'l ia.

42. Execution. The task was done in conjunction with norma'l
f ie'ld comp'letion procedures. Two personne'l f rom 7 l,lGI trave'l led to
the AO and briefed field parties on the requiPements.

43. The data col lect ion process i nvolved two phases:

a. terrain intelligence acquisition, and

b. appl ication of attnibutes to cul tura'l and
hydrograph i c features.

44. Terrai n Intel I iqence. Data was recorded for
representative areas of different landscape types throughout the
region, Characterisation plots in these representative areas were
estab'l ished, a plot consisting of approximate'ly a square 20m x 20m.
Information was col lected on soi I composition, vegetation types and
density, visibi I ity, vehic'le access, water avai labi'l ity and aircraf t
access.

45. App'l ication of Attributes. During f ield comp'letion, ?s
part of the standard operating procedure, cu'ltural and hydrographic
f eatures were classif ied. Nomenclature was a'lso co'l lected. Much of
this data was re'levant to the appl ication of attributes. More
detai led information Has required on such things as water qual ity,
po$.er sources, dimensions and construction of floodways, causeways
and br i dges.

46. Suitable booking forms were used to record information.
Disposable cameras were supplied to photograph any unusual features
or featureS that could be of interest from a terrain analysis
aspect.

47. All resu'lts are to be collated in conjunction with the
normal appl ication of f ield check corrections and data sent to ? l{GI
Sect on comp I et i on .
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48. Although this task was a'late inclusion in the Op, it was
successful ly achieved with only minor disruptions to the planned
sequence of events. However, shou'ld support for MGI tasks become an
ongoing requirement, there would be a need to a'l low additiona'l time
at the p1 anni ng stage.

Conclusion

49. 41 1 technical requi rements Det 4 Fd Svy Sqn were tasked
wi th were successful 1y achieved.

Recommendat i ons

50. GPS. The accuracy requirements laid down in Technica'l
Directives be written so as to be determinab'le in the field.

51 . Field Completion. Packages prepared by Army Svy Regt
contain at 'least four CDRV paper work sheets. This should satisfy
the requirement for parties needing join sheets when working around
the same area.

52. Tenrain Inte'l I iqence Co'l lection. Agencies requiring I'lGI
support should ensure advanced notification is given to the Unit so
the tasks can be incorporated into the 0peration at the p'lanning
stage.

Append i ces :

GPS Computation Report

0bserved Stat i ons

Map Sheets Checked

1.

2.

3.



APPENDIX 1 TO
ANNEX B TO
OP MIZMAZE 90
OPERATION REPORT
DATED 19 DEC 9O

GPS COMPUTATION REPORT

OPERATION MIZMAZE 9O

Field Data Processi nq

1. General. Data process'ing was carried out at main base at
Ha'l 'ls Creek. The process i ng sect i on was housed i n an ATC0
airconditioned room hired for the duration of the 0peration, This
ensured a dust free environment and provided qecurity for the
equ i pment .

2. Manni nq. The section was manned by the Technical W0 and
a NCO. The responsibi I ities were:

3.

a. a'l I ocat i on of process i ng numbers,

b,. compilation and issue of predictions using SATPLAN,

c. receipt and check GPS data and records,

d. penf orm cassette translations and base'l ine
determi nat i ons us i ng GEOMARK,

e. determine the precision of each session,

t . compute provi sional co-ordi nates, and

g. pnepare data package for Anmy Svy Regt.

The NCO was i ni ti a'l 1y unf ami'l 'i ar wi th GPS and the post
processing procedures. On the job training was undertaken and the
menber was soon pnoficient on the basic requirements of the task.

Resu I ts

4. A'l 'l basel ines were computed. Tniple dif f erencing was
used as no lines were under 30km in length.

5. Precision checks were done for each session using the
GEOI4ARK misc'lose assessment form. These checks produced acceptab'le
misc'lose resu'lts, the maximum misclose ca'lcu'lated being 1.49 ppm.

6. Hard copies were obtained for record purposes of
information input such as mets and antennae heights.
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Eou i Dment Performance .

7. The TI OMNI 800 printer continual ly broke down. The
equipment was used in an air conditioned environment hence high
temperature'levels were not the cause of the prob'lems.

8. A spare printer Has taken on the 0p and it was necessary
to constant'ly a'lternate the printers to ensure post processing
could continue.

9. It is obvious that the TI printers are wel'l past thei r
usef u'l 'l if e and in need of replacement.

Ad iustment Packaoe

10. The fo1 lowing information has been prepared for
forwarding to DSvy-A for adjustment by NUGAN:

a. GPS network diagram showing al I successful ly
observed basel i nes. The 'l i nes are numbered
sequentially.

b. Session diagrams showing a'l 1 successf u'l 'l ines f or
the session. Numbered to agree with the Network

i agram.

c. Basel ine computation reports numbered to agree with
the network d'iagram have been supp'l ied. Each
basel ine report is accompan'ied by printouts of :

( 1 ) basej ine determination status,

(2) weather data input, and

( 3 ) antenna offset i nput .

d. Provisiona'l co-ordinate listing.
e. Horizonta'l and vertical contro'l co-ordinate 'l isting.

t. Copies of field observation sheets.

g. Summary of pnecision checks.

h . cPS techn i ca I report .

i. Copies of station documentation.

Conclusion

1 1. Some difficulties were encountered with the computing
equipment. This did not effect the results of the computations.
A'l 1 sessions were computed to the accuracy required.
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Recommendat i ons

'12. It is recommended that a printer shou'ld be acquired which
is more rel iable than the one suppl ied with the TIPPC. In
particular the printer shou'ld operate effectively in the 40 degree
heat fnequently encountered duning RASvy fie'ld operations.
Ai rcondi tioned work si tes can not be guaranteed.





1.

2.

APPENDIX 3 TO
ANNEX B TO
OP MIZMAZE 90
OPERATION REPORT
DATED 19 DEC 9O

LISTING OF SHEETS FIELD COIIIPLETED

SD 52-14 CAMBRIDGE GULF

4465-1 to 4.

SE 52-02 LISSADELL

4464-1 to 4.

4465-1 to 4.

4564-1 to 4.

4565-1 to 4.

4664-1 to 4.

SE 52-09 MOUNT RAMSAY

41 60-1 to 4.

4161-1 to 4.

4260-1 to 4.

4261-1 to 4.

4360-1 to 4.

4361 -1 to 4.

3.



ANNEX C TO
OP MIZMAZE 9O
OP REPORT
DATED /,I DEC 90

OP I{IZMAZE 9O

AERIAL PHOTOGRAPHY REPORT

Genera l

1. l'JILD RC 10 camena number 1270 was used during the 0P. The
camera was f itted with a S A G II 'lens, of foca'l iength 88.26mm, and
was mounted in PILATUS PORTER A1?-?05 from 173 Gen Spt Sqn. 1 Topo Svy
Sqn pers fitted the camera prion to its departure from 0akey to the AO.

2. Film was developed in the X-Ray room of the Halls Creek
Hospital using a B5 developing outfit and DK 50 developer. No prob'lems
were encountered with either the f i'lm or the chemica'ls. Staf f were
extnemely he'lpfu1 and to'lerant of the after hours use of the
facilities

3.

4.

Camera problems are detai'led later in the report.

A tota'l of 70 task hours were a'l'located f or the operation, of
wh i ch 62 . 9 were used .

Tas k

5. The camera tasking i nvolved the obtaining of:

.a. Identification photognaphy for new and estab'lished contro'l
points visited by ground parties during the contro'l
acquisition phase of the OP.

b. Supp'lementary photography to aid in the positioning of new
and updated information obtained during the field
verification phase.

c. Photography Interpretation Guide (PIG) photography, to be
used as an aid in photogrammetric plotting.

Identif ication Photoqraphv

6. Appendix 1 shows the control poi nts photographed duri ng the
0p.



7. Point
were ref 'l own due
requ i rements.
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assessment was carried out'in the field. Some points
to damaged panels or time of day (so1ar angle)

8.

Point

R016

R594

R039

R595

R598

R01 6

s125

R696

R596

R5 99

NMF 2

R596

R598

s125

24 Sep

25 Sep

25 Sep

25 Sep

1"0

sep

25 Sep

25 Sep

25 Sep

26 Sep

26 Sep

26 Sep

04 Oct

06 Oct

The f ol'lowing points Here photographed during the Op:

Hission
Date No T i me (Z) A] t i t ude Shape

376

377

377

377

377

377

377

377

377

378

378

31e

383

385

0110

0120

01 58

0230

o248

o424

0448

0510

0?00

0136

0230

031 7

0040

0236

ft

ft

10

10

10 000 ft

000

000

10 000 ft

10 000 ft

10 000 ft

10 000

10 000

10 000 ft

10 000

10 000

000 ft

000 ft

25

25

ft

ft

ft

ft

10

10

10 000 ft
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Supp'l ementarv Photoqraphv

9. Supplementary photography was flown as requested by the field
comp'letion parties. A check of area coverage and detai'l was carried
out by the camera operators and party ICs in the fie'ld to ensure the
photognaphy acquired was suitable for'later use.

10. A total of 1500 line kilometres were flown.

11. FIight lines are shown in Appendices 2 (MOUNT RAMSAY), 3
( LISSADELL ) and 4 ( CAMBRIDGE GULF ) .

PIG Photoqraphv

12. PIG photography was obtained from LOH using a 35mm camera
wi th col our f i'lm, and f rom the Porter us i ng the RC 10 camera wi th
monochrome fi 1m.

13. The photography obtained is to be used in conjunction w'ith
avai'lab'le printed maps to f orm a guide f or plotting detai'l at 1 :50 000
scale. The photographic coverage is mainly of the Fitzroy Crossing
area of SE 51-12 NOONKANBAH and along the Great Nonthern H'ighway on SE

52-06 DIXON RANGE.

14. The guides are being comp'i led in 4 Fd Svy Sqn and wi'l 1 be
forwarded to the p'lotting agency when completed.

Pr i nt Product i on

15. Bromide prints were pnoduced at 4 Fd Svy Sqn using the KG30
., contact pri nter. Thi s was done prior to the negatives bei ng forwarded

to CPE for processing. This provided a minimum time delay between the
0p and use of the photography f or the appl ication of f ie'ld check
correct i ons.

Dispatch

16. A36s and f i'lm wene d i spatched to CPE on 10 Dec 90.

Personnel

17. The f ol low'ing personnel were involved in aerial photo
acquisition:

LT P . Wa1 I ace 173 Gen Spt Sqn,
CPL K. Hopwood 1?3 Gen Spt Sqn,
CPL N. Houston Army Survey Regiment, and
CPL P. Tuddenham 4 Fd Svy Sqn.



c-4

Camera Probi ems

18. Some minor prob'lems $.ere encountered with the feeding of the
f i lm. Although "b'lank transf ers" were carried out as part of the pre-
f 'l ight check, l ittle if any c'lear f i lm was 'lef t at the start of some
fi'lms for labelling purposes.

19. The navigation sight appears in many frames even though the
bubble used f or 'leve'l l ing indicated that the sight was correctly
positioned.

2A. No hoses Here f itted to outlet pipes on the aircraft when the
camera was fitted. Although the main outlet was extended in the fie'ld,
attempts to block the engine breather pipes were unsuccessful,
resulting in poor or no f orward visibi'l ity through the sight.

Post Openation Remarks

21 .
f i 'lms

should

22.
servicing it
correct and

Light lines on the negatives at the beginning and end of most
seem to suggest possible I 1 ight creep' i n the magazines. These
be checked for serviceabi i ity.

As the camera has on 1y recent 1y been returned f rom Wi 'l d af ter
was presumed that the camera cal ibration (88,26) Has

has been indicated as such on a1'l photographic 'labe1'l ing.

23. Communication between the camera operator and pi'lot was often
nonexistent or carried out by signa'ls due to prob'lems with headset
jeads and aircraft wiring, this jed to difficulties in staying on track
or changing direction, although most of the photographs are usable the
problem should not have occurred,

24. The appearance of the navigation sight may have been caused
.by the attitude of the aircraft ie slightly tail down. An inspection
of the photography shows varying amounts and positions of the aircraft
wheels which shou'ld be unifonm in all frames.

Conc I us i ons / Recommendat'i ons

25.
at

26.
and

Hoses must be fitted to the aircraft's oil outlet pipes etc
the t i me of f i tt i ng the camera.

The navigation sight shou'ld be checked for correct mounting
level l ing bubble serviceabi l ity at the ear'l iest opportunity.

27. Lines of communications between the camera operator and the
pi lot shou'ld be thorough'ly checked f on serviceabi l ity and ne'l iabi l ity
prior to the ai rcraft departuri ng for the A0.
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2A. Nomi nated prob I ems shou'ld be addressed pr i or to the next
operation.

Append i ces :

1. Identification Photography

2. Supp'lementary Photography - Mount Ramsay

3. Supplementary Photography - Lissadel'l

4 . Supp'lementary Photography - Cambr i dge Gu'l f











ANNEX D TO
OP MIZMAZE 90
OP REPORT
DATED ,9 DEC 9O

SEQUENCE OF EVENTS

Serial Date Event

(a) (b) (c)

1 !31 Aug 90! Road party departed
!!

2 105 Sep 90! Road party arrives Halls Creek
!!

3 !05 Sep 90! First C130 arrives Haj ls Creek
!!

4 ! 06 Sep 90 ! Second C1 30 arr i ves Ha I I s Creek
!!

5 !0? Sep 901 GPS Phase begins. Two panties begin
! ! ground F/C
!!

6 !10 Sep 90! 2 x pers from 7 MGI Sect arrive Halls
! ! Creek
!!

? !12 Sep 90! 2 x LOH arrive Halls Creek
!!

8 ! 1 4 Sep 90 ! GPS obs comp I ete
!!

9 !16 Sep 90! GPS comps finalised.
! ! F/C parties dePloYed
!!

10 !18 Sep 90! 0C RTU
!!

11 121 Sep 90 ! Pi'latus Porter arrives
!!

12 I 7 Oct 90! Pilatus Porter departs
!!

13 ! I0ct 90! Field Completion Phase comp'lete
! ! LOH dePart
!!

14 ! 9 Oct 90! C130 arrives Hal 1s Ck.
! ! First air party departs for Adelaide
!!

15 !10 Oct 90! C130 arnives Halls Ck.
! ! Second air party departs for Adelaide
!!

16 t11 oct 90! Road party departs for Adelaide
!!

17 !16 Oct 90! Road party RTU



ANNEX E TO
OP MIZHAZE 9O
OP REPORT
DATED 9 OEC 90

OP MIZMAZE PERSONNEL

1. llembers who participated in 0P |4IZr{.AZE 90 are as
fol'lows!

Regt No Rank

4 FD SVY SQN
2257 59 MAJ
484 1 I CAPT
211893 WO2
45941 HO2
157511 tC02
1 203980 SSGT
45823 SSGT
46? 1 0 SGT
3 1 9893 SGT
313841 SGT
234859 CPL
321828 CPL
453993 CPL
1 81 ?48 CPL
321355 CPL
416476 CPL

ARMY SVY REGT
521 530V CAPT
555409 LT
440041 3 CPL
455113 SPR
FIIOS136 SPR
329094 SPR

162 RECCE SQN
321823 CAPT
1 49200 CAPT
183254 LT
553 1 00 CPL
554483 LCPL

173 GEN

Name

L A Newton
B P MC Dona'ld
V A Applebee
I D Thiselton
A B Van Leeuvren
D Stanmore
K G Tal bot-Smi th
E L Jacobs
HJMCRae
S P Symonds
P J Austine
T S C'larke
S A Ellis
J A Mathieson
S A Nokes
P R Tuddenham

V M Grealy
G C Addison
N J Houston
S c Adrain
M M Fisher
D J Perciva'l

K Jorgensen
R Emmett
A l,lC Nab
D Bainbridge
P Gi bson

P l{a I 'l ace
K Hopwood

RE (EX LoNGL00K)

SYD WKSP
453779

SPT SQN
LT
CPL

c0Y
CPL S N i tschke
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ADELAIDE LOG BN

453069 LCPL S GRIGG



ANNEX F TO
OP I'tIZMAZE 90
OP REPORT
DATEp ,a pEc e0

OP MIZMAZE 90

RAEME (VEH MECH) TECHNICAL REPORT

Dep'l ovnen t

1. The road party constisted of:

a. 3 x L/R FFR 110,

b. 2 x truck cargo 14C2,

b. 1 x truck cargo MC4,

c. 2 x 1/2 ton tlr, and

d._ 1 x wksp t'lr.

2. A11 vehicles were c'lassif ied taskworthy bef ore leaving
Ade'laide.

Specific Repairs

3. Details of specific repairs are 'l isted in Appendix 1 to
th i s Annex.

Parts Avai'labilitv

4. A1'l parts have been available within the local area,or
a 'local service centre has been ab'le to provide them wi thin
48 hrs. However the cost of these items is greatly
inf'lated.

Commen ts

5. Several consistent faults occured in the 110 L/R0VER
as follows:

a. steering box incorrectly adjusted,

b. steering box cover plate securing bolts vibrating
I oose, and

c. 100 amp alternator incorrectly set.

d. door locks filling with dust
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6. Vehic'les that deployed by air susta'ined no damage.

Appendix: 1. SPecific RePa'i ns



APPENDIX 1 TO
ANNEX F TO
OP MIZMAZE 9O
OP REPORT
DATED ,a OEC 90

SPECIFIC REPAIRS

49-169 L/R 110.

Repain RHF parking 'l ight PARTS HELD.
Inspect and Mod 100 amp alternator N0 PARTS REQUIRED
Rep I ace RH cv sea1 PARTS PURCHASED .

Adjust steer i ng box. N0 PARTS REQUIRED.
Inspect loose torque reaction rods GR0UNDED

49-1?0 L/R 110.

Inspect and mod 100 amp alternator N0 PARTS REQUIRED.
Adjust steeri ng box
Inspect di ff,crossmember for damage GR0UNDED
A'lternator id'ler pul'ley siezed PARTS N0T REQUIRE0

49-171 L/R 110.

Inspect and replace battery PARTS HELD.
Adjust steering box N0 PARTS REQUIRED
Inspect brake warni ng 'l'ight ci rcui t N0 PARTS REQUIRED
Tighten steering box cover

49-172 L/R 110.

Adjust steering box N0 PARTS REQUIRED
I nspect 100 amp a'l ternator.
Tighten steeri ng box cover

49-1?3 L/R 110.

Bleed fuel system NO PARTS REQUIRED.
I nspect and mod 100 amp a'l ternator
Secure LHR mudguard.
Inspect and c'lean radiator core.
Replace alternator belts PARTS PURCHASED.
Inspect broken rear window PARTS NOT REQUIRED

49-1?4 L/R 110.

Inspect and mod 100 amp a'lternator. NO PARTS REQUIRED
Tighten steering box cover
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49- 190 L/R 1 10.

I nspect and mod 100 amp a'lternator. N0 PARTS REQUIRED.
Adjust steering box.

49-198 L/R 110.

Inspect 100 amp alternator N0 PARTS REQUIRED.
Replace shock absorber mounts PARTS PURcHASED

38-898 UNTMOG,

Replace air assist gean se'lecton
mounting bush PARTS HELD
I nspect damage f rom b I own tyre .
Rep l ace RHR ta i I 1 i ght assy PARTS l-'{ELD

Dri'l I ho'le in exhaust to re'lease
exessive back pressure

46-370 UNrl,lOG.

35-528 F0RD D913.

Replace'fue'l line PARTS HELD
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RAEME (GPS TECH) REPORT

Dep I ovmen t
1. Initia'l insertion was by C130 to Halls Creek. This
proved to be a good method as i t was the least detrimenta'l
to the equipment and spares. It would have been better
however if some maintenance time had been a1'lowed bef ore
deployment as there was a number of unservicable items which
had to be repaired at short notice.

Equ i pment Performance

2. Specific faults and repairs during the conduct of the
0p are as f o'l 'lows :

GPS /PPC "I D # Date Repa i rslComments

4 4 SEP 90 Drive 2 on Recorder U/S.
Repai red from spares.

4 SEP 90 Both Memtec Data Loggers U/5.
One repa i red , one rep'laced .

U/S i tem requi res Base nepai r.

6 SEP 90 TI printer had first of many
problems. Pri nter approachi ng
end of life.

I SEP 90 TI printer had first of many
prob'lems. Printer approaching
end of 'l ife.

3. In general the equipments are in a good state of repair
and a'l 'l operator maintenance is being conducted ef f ectively.
However, some base repair is required on most
equipment. This wil'l be done when the equipment is next sent
to Sydney l{orkshop Company.

4 . Overa'l 'l , the equ i pment worked veny we'l 'l wi th no ma jor
problems encountered during the control phase. There were
some minor cable prob'lems which were rectified.
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Conc'l us i ons .

5. There are no shortcomings in the spares kits, but it
has become appanent that the printers are becoming
increasing'ly unre'l iab'le. In addition, the computers are no
l onger bei ng manuf actured. It wi I'l not be i ong bef ore these
equipments are not maintainab'le.

Recommendat i ons.

6 . The fo 1 1 ow i ng recommendat i ons are made :

a. That replacement printers are purchased as soon as
possible. Repairs to these printers is
i mpract i c'le as they wou'ld be beyond economi c
repa i r,

b. The entire equipment be sent to Sydney Workshop
Company for repain and maintenance, and

c. Replacement computers for the PPCs be investigated
as future TI repair and support for these models
wi'l 1 be minimal.

S. N i tschke
CPL
RAEME


