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Summary
Antennas are the most readily available and visible evidence of the exasteriee, @id size ifjnals
intelligence facilities that operate or monitor space syStarpted with data on the timing of
developments in US geosynchronous satellite programs, the timing of antenna installation permits
identification oklmost all aehnas at Pine Gap. Since 1967, at least 46 antenna systems have been
installed at Pine Gap. Of the 33 antenna systems at the facility as of February 2016, 19 were in radomes
and 14 were uncoveradcluding high frequency, helical, and H#edtim antenngstems. Most of Pine
Gap ds are stikcontaaned with the core functions relating to the geosynchiignalss
intelligenceSIGINT) Orionsatellites. Six belong to the Relay Ground Station for earhgveand
missile tracking data dodimked fom Defense Support Progrand Space Based Infrared System
satellites, three most I|ikely for the US Missile
and anot her t hr e e litt/aomnuhictiob satellges(FORNIABMBATg N s at e
interception mission, including a Torus An@éim antenna.
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1.Introduction

Antennas are the most readily available and visible evidence of the existence, character,
and size of signals intelligence facilitesoperate or monitor space syst€inspled with data
on the timing of developments WS geosynchronous satellite programs, the timing of antenna
installatiomow permits for the first timeidentification of the role and function of almost all
antennas at Pine Gapocumenting the development of the antenna systems of Pine Gap
providesv i s u a | evidence of the profound changes
subject of political controversy in Australia for half a century. The antennas of RireaGap
powerful political symbol in Australia, represengitiger promise of endiring alliance

protection ottoss of national autonomy and nuclear threat to different audiences

Since 1967, at least 46 antenna systems have been installed at Pine Gap, including 23
parabolic dish antennas covered by protective radomes ammb@&edintennas ofssorted
types. (See Table EqQur of those in radomes were subsequently dismantled (although three
were replaced by other systems in radomes); nine without radomes also have been dismantled.
Hence, of the 33 antenna systems at the fagibfyF&bruary 2016, 19 wereadomes and 14

were uncovered (see Table 1 and Figures ). and 2

Most of these are still concerned wRime Gap'score functions relating to
geosynchronous SIGINT satellifesontrolling the satellites, maintaininghtbesightsof the
intercept antennas on the satellites, downlinking the intercepted data from the satellites, and

sending both raw and processed data to an increasing nunskees(&fee Figure 3.)

Six of the satellite terminalew at Pine Gap (four in dames and two unshielded)
belong to the DSP/SBIRS Relay Ground Station (RGS), which relays early warning and missile
tracking data dowlinked from Defese Support Program (DSP) and S@ased Infrared
System(SBIRS) satellites. Another three radomeprabably associated with the US Missile
Defense Agency0s Space Tr adekeiopmgntabsatellteSur vei | |

Pine Gap evidently acquired #oreign satellite/communication satellite
(FORNSAT/COMSAT) interception mission around 192980 with the arrival of elements of
t he National S e ¢ $ervicet Cyyptdlogie Agengids SSCAsSNS thé end of the
1990s. Two very suitabler@8tre dishes were installed insiden&e radomes in 192000.

A Torus mulitbeam antenna for imteption ofsecondargatellite communicatigremd capable
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of receiving in the order of a thousand communications channels simultarzesoustglled in
2008

Some of the antenna systems were installed to facilitate Australian participation in Pine
Gapbds activities, i ncl udi n g-9lttowoovide ghe Pefehce t e d i

Signals Directorate (DSD) with direct access to SIGINT collected at the station

2. Antenna identification system

One aim of this resear@hto identify allantenna systems installed at Pine Gap since
1967, with a view to then understand ttie@racteristics aniétely rols. There is no publicly
available information about the system by which the US government identifies antennas and
other elements of @ Gap infrastructure. Over a numberyefars, the authotsave used
different systems of antenna identification, each mainly basechoméhnieabrder in which
anennas wermstalled. As the number of antennas known to have been installed grew, and as
more accuratenformation about the date aihtennainstallation was establisheshd on
occasion revisadore than onceijt became clear that the identification of a particular antenna
in a straightforward chronological system may need to be revisedjesometie than once,
leading to confusion. In Table cblumn 2the authorsntroducea yeabased identification

system.

The antennasre listed in chronologicatder, with some allowance for uncertainty in
particular cases. The antenna identificatiomb@uin column 2 is based on the year that the
antenna was installed (see columwi) a letter suffix further identifying it within the group
installed that yeafhe first antenna listed-&7was built in 1967, and it was the first (and only)
anten@a built that yearThe second antenna list&®BA, was one of four installed ihe
followingyearlIn cases of uncertainthe best estimate is noted with a question mark. When an
antennna is known to have been installed at some point dusipgcific period the
indentificatiomumber is derived from the earliest possible year of construction in thét range

e.g. antenna @6is known to have been installed between 1986 and 1988.

'Duncan Campbell, 6" Torus": has one word in a Snowden
Wired.co.uk, 28 May 2Q0Eshttp://www.wired.co.uk/news/archive/20185/28/torusduncarcampbelteport

On the Five Eyes TordlSORNSAT/COMSAT interceptiosystensee Desmond Ball, Duncan Campbell, Bill

Robinson and Richaraiiter Expanded Communications Satellite Surveillance and Intelligence Acbeiies utilising Multi
Antenna SysteNautilus Institute Special Report, 28 May 20k#patnautilus.org/wp
content/uploads/2015/05/ToruSATCOM.pdf
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Figure 1. Antenna systems at Pine Gap,
Google Earth imagey, 6 November2015
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Table 1. Antennas at Pine Gap

Aut ho Size (ft.) Size (m.) Coordinates Built Comments
numbering antenna/ antenna/
system ID radome radome
1 67-A ? 1967 No radome.
UHF Yagi antenna.
Located on the roof of the Operationsi@ng.
Provided link to the Alice Springs Telecom tower.
Dismantled.
2 68A 85/125 26/38 -23.798403° 1968 Radome replaced in 1977.
133.736261
3 68B ?167 ?/20 -23.799296° 1968 Radome replaced in 1977.
133.736276
4 68C ? -23.797437°, 1968 No radome.
133.738290° HF radio transmitting antenna.
Located on the NEide of the Operationsuiding.
Tower is about 53 metres high.
5 68D ? -23.796319°, 1968 No radome.
133.738033° HF radio receiving antenna.
Tower is abut 15 metres high.
6 69A ?/60 ?/18 -23.798040°, 1969 Radome.
133.73430 O0Researchdo di sh.
Dismantled in 1973.
Site occupied by #/8in 1973.
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10

11

12

13

14

15

16

69B

69-C

71-A

13A

T-A

80-A

80-B

84-A

85A

86-A

?/15

?/50

35/60

?/50

8/15

?/25

95100/125

25/

?/5

?/15

11/18

?/15

2/5

?/8

2931/38

8/

-23.798814°,
133.736224°

-23.798849°
133.736185

-23.798040°,
133.73430

-23.798071°,
133.736247°

-23.798773°,
133.737046°

-23.799051°,
133.736280°

?

-23.797614°,
133.736466°

-23.797372°,

1969

1969

1971

1973

1977

1980

1980

1984

1985

19861988

Radome.
Dismantled in 1980.
Upgraded to 88 in 1980.

No radome.
Dismantled.

Radome.

Radome.

SCT35 DSCS dish.

Dismantled in 1991994.

Located at site previousigcupied by 68.
Operations Building addition built on site ¢.1998.

Radome.

Radome.
SCT8 DSCS dish.
Installed on roof of Operations Building.

Radome.

6UpgradedoBin size of 69

No radome.
Large HF LPA.
Dismantled by 1997.

Radome.
Reportedly assiated with the Oriot (Magnurrl) satellite.

No radome.
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17

18

19

20

21

22

23

24

25

87-A

88A

88B

89A

90-A

90B

98A

98B

99A

18/

18/

?/22

?/30

?/100

33/52

33/52

66/

5/

5/

207

?/9

?/30

10/16

10/16

20/

133.737366°

-23.799438°,
133.739077°

-23.7995%",
133.739129°

-23.799415°,
133.735998°

-23.796753°,
133.737278°

-23.796316°,
133.737278°

-23.800425°,
33.732769°

-23.800811°,
133.732769°

-23.795116°,
133.737281°

19861988

19861988

19861988

1989

19901991

19901991

1998

1998

1999?

No radome.
South of tennis court.
TV reception?

No radome.
South of tennis court.
TV reception?

No radome.
Dismantled.

Radome
Dismantled.
Site later occupied by-Al

Radome.

One of pair announced in August 1990.

Communications.

Radome.

One of pair announced in August 1990.

Communications

Radome. DSP/SBIRS.

Radome. DSP/SBIRS.

No radome.
Communications re DSP/SBIRS.
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26 99B
27 99C
28 99D
29 99E
30 0I-A
31 01-B
32 01-C2
33 03A
34 03B

66/

72/100

72/100

16/

16/

2The existence of Antenna-Qis implied in the May 2002 Ministerial Statement that three uncovered antennas were instattesl I#8vwsfcial photograph (Figure)31

and May 2002.

20/

22/30.5

22/30.5

3/

6/

2.5/

5/

5/

-23.795%6°,
133.737288°

-23.797218°,
133.736466°

-23.796774°,
133.736462°

-23.795257°,
133.737448°

-23.7%250°,
133.737121°

-23.795135°,
133.736749°

-23.799829°,
133.732699°

-23.800025°,
133.732712°

19997

1999

1999

Before 9.2004

Before 9.2004

Before 9.2004

200320047

200320047

No radome.
Communications re DSP/SBIRS.

Radome.
One of pair built just N of 8A.
FORNSAT/COMSAT collection role.

Radome.
One of pair built just N of 8A.
FORNSAT/COMSAT collection role.

No radome.
Present in 1999 DoD photo.
Dismantled betweddctober 2014nd January 2016.

No radome.

No radome.
Present ?/2002012/13.
Dismantled in 2013.

No radome.
Dismantled.
Not present in September 2004.

No radome.
RGS area.
Dismantled in 2012012.

No radome.
RGS area.



35

36

37

38

39

40

41

42

04A

05A

05B

05C

05D

05E

08A

10A

?117 ?/5

?117 ?/15
4/
4/

757/ 2372/

951007?/125 29317?/38

western mast
-23.795454°,
133.737057°

eastern mast:

-23.795459°,
133.737176°

-23.799853°,
133.733103°

-23.799856°,
133.733361°

-23.796584°,
133.737283°

-23.796594°,
133.737190°

-23.795813°,
133.737426°

-23.803366°,
133.738043°

-23.796265°,
133.736433°

8.2005 10.2009

200520087

200520087

20052009

20052009

20052009

2008

2010

Dismantled in 2012012.

Helical antenna array.

Located on southwest and southeast corners of the building betw
99A and 99B.

Two small single helical antennas installed by September 2004.
Present icoogle Eartlimagenygated 8 September 2004.

Radome.
STSSelated?

Radome.
STSSelated?

No radone.
Built in 20052009

No radome.
Built in 20052009

Helical antenna array.

Located south of 98.

Four masts with twin helicals installesvbenh 2005 and 2009.
Not present irGoogle Earthmagery dated 11 August 2005.
Present imerraServamagery in October 2009.

Torus multipldbeam antenna.
FORNSAT/COMSAT collection role.

Radome.
Probably associated with the O+ffosatellite.
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11-A

12A

13A

13B

40/

?/17

337?/52?

?/ca. 607

12/

?/5

10/16

?/18

-23.799440°,
133.735973°

-23.799822°,
133.733232°

-23.800003°,
133.732771°

-23.801743°,
133.732762°

20112012

2012

2013

2013

No radome.

Installed on the site previously occupie89A.

Radome.
STSSelated?

Radome.
DSP/SBIRS.

Radome.
SBIRSrelated?
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Table 2.
Radomes anduncovered antennas at Pine Gap,

197062015
Radomes Uncovered Total

1970 4 4 8
1979 6 4 10
1989 9 9 18
2002 14 12 26
2008 16 15 31
2015 19 15 34
2016 19 14 33

Figure 2.

Number of antennasystems at Pine Gap, 1972015

= Uncovered antennas m Radomes
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Figure 3. Pine Gap sigals intelligence compoundHere.comimagery, 2012
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Figure 4. Principal SIGINT and FORNSAT/COMSAT parabolic antennas in radomes
(Antenna®0A, 10A, 99D, 99C, 85A, 7*A, 68A, 7LA, 68B)
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3. The first communications systems

The communications systems that the US weqldre at Pine Gap were considered in
det ai | at meetings between Australian offic
during the final drafting of the Implementing Arrangements. At meetings at the Department of
Defence in Canberra on 20 1September 1966, both attended by Richard StHienfyst
Chiefof Facilitys i x 6 communi cation facilitiesd were i

1. Atelex service from Alice Springs, to be available in early 1967;

2. A 24hour full duplex 75 baud (bps)egraph/teletype circuit between Alice Springs and
the office olRaymond Villimarettéye CIA Station Chief (196®), in Melbourne, to be
available by September 1967;

3. A 24hour full duplex 75 baud telegraph/teletype circuit between Alice Springs and
Sydhey, with connections via submarine cable to the US, to be available around June
1968;

4. A 3-KC Voice/Data fulltime circuit, able to operate at 2400 bps, between Alice Springs
and Sydney with connections via submarine cable to the US, to be available around
September 1968;

5. Another full duplex 75 baud telegraph/teletype circuit between Alice Springs and
Sydney, with connections via submarine cable to the US, to be available around January
1969; and

6. A 28pair landine cable between the Pine Gap station anedMit®' Telecom facilities

in Alice Springs.

The Senior Assistant Directeeneral (Planning) in the PostmaGerner al 6 s ( PN
Department was advised (@pmmandeR.C.Swanf r om t he Defence Depa
Services Communication Stadff t her e@luiikeelment sé6 on 21 Sept

i nsurmountable difficulties in providing the

36 Bposed Joint Defence/Space Research Project: Minutes of Meeting Held at 1530 Hours'Tuesday 20
September 1966, Department of Defence, Canberrad, Nat
Research Facility: Policy 1968 8 4 6, Sétiees 22Y945131; and O6Proposed Joi
Facility: Minutes of Informal Meeting at Department of Defence at 1415 Hours Thuessiagtethber 1966,
Attachment O0A606, National Archi ves o fity:Rolicg 196329 8 4ad ,( NAA)
Series A1945, Item 227/1/131.

4Commander R. C. Swan, O6Proposed Defence/ Space Resear
W. Turnbull, Senior Assistant Diree@eneral (Planning) Postmasteg ner al 8 s [beupna®845me nt Me
Hours2¥Sept ember 19666, National Archives of Australia |
1965198486, Series A1945, ltem 227/ 1/ 131.
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A UHF Yagi antenna was mounted on the roof of the Operations Building in 1967 and
provided a link with the Alice Springs Telecom tower. It wassthenfienna to be installed at
Pine Gap (6A in Table 1).

The first satellite communications (Satcom) capability, aB6SiDitenna designed for
use with the Defence Satellite Communication System (DSCS) satellites, was installed in 1973
(73A). Until then, as the Minister for Defence, Md.Killen, stated in November 1981, these

O0surface communications | inks were used betw

4. The first Rhyolite antennas and radomes

The Mini st er 0 she RimeGapuagreemeneon i1 Dedember 1966 stated
that only 6two radomes, each of which fwill e
These two radomes were installed in’{868 designateshtenna8-A and 68B in Table 1).

On 22 March 1967, at a meeting with Alice Springs residents, Richard Lee Stallings, the first
chief of the facility, stated that the | ar ge
dish(68A) is actually about 85 feet (26 metres) in diameaiethearadome about 125 feet (38

metres) in diameter. The second rad@®B) is 20 metres (67 feet) in diamdtee Figures 4

9)

In 1977, the radome surrounding the largest dish was dismantled and replaced by a new
radome, the panels for which wigwe/n to Alice Springs by a32 Galaxy transport aircraft in
May 1977. According to a newsletter of the Department of the Northern Territory:

After about nine years some of the panels, there mainly to keep dust out of delicate
equipment, have becomezgih and cracked. Their replacement is part of a general
refurbishing of the big radome. The original panels were brought out by sea and then
trucked by road and rail to Alice Springs. It was an easier operation to bring the new
panels out by air and somerevso large they would not fit in fa41] Starliftet.

SMr Kill en, &6DSCS Terminals at Joi ntn Dled reHuaotan rSypéa,c e Re
(House of Representd®vsvember 1981, p. 3165.

Department of BesSéemaé] adl dieh eDefdnecSasdSarcioes NRlesieésa r ¢ h 0 ,

1967, p. 1. See aSanberra Time&3 December 1966, p. 1.

i ne Gap anHansaidi(House of RepreseBatiag)979, p. 1892.

86 Of fici al Gi v e sCerfraliantAdvocate? 3S pVeacr ec hB als9e667,, p. 1; O Al i ce S
0 Un o bt rNerthervTerditdry N@8March 1967, p.@nR char d St al | iDeasgméndBal,l A car ee
Bill Robinson, and Richard Tantdgnagement of Operations at PiNeutdagp Institute Special Report, 24

November 2015p. 1611,athttp:/nautilus.org/napsnet/napsneipeciateports/managemeiaf-operationsat

pinegap
%9 The Wor |l dds L aNortherrs Territery Newsbduagil9i77, pd. 2, 22e 6
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Two more satellite dishes/radomes were installed in 1969. The third (@@éine
(housing the sixth antenna) was about 18 metres (or 60 feet) in diameter, and was located some
60 metres northehof the Operations Buildirigee Figure).7The Minister for Defence said in
1981 that this ter mi #hwas ¢nly dsedowitheRiyoliiedwsirgits f or r
first few years when there was considerable experimentation with thiesapftbie system; it
was dismantled in 1973, when RhyBliteas launched(The site was used for anrh8tre
diameter SGB5 X-band antenna for communication with the DSCS satellite faterma
73Al.1)

The fourth radome (housing the séfreantenna) was installed at the same time as the
third radome; it was about five metres (15 feet) in diameter, and was located just north of the
second radome. It was dismantled in 1980 and upgraded with a larger dish and radome.

These first four dishesidomes were built to work, at least initially, with the first
Rhyolite satellite, launched in June 1970. Presumably, the largeAllistlagG8r receiving the
downlinked stream of intercepted data, while the smaller dishes were for satellite station
keeping and orientation of the intercept antenna. One was likely to have beap alade
one of the others required maintenance or servicing.

The fifth satellite dish/radome (housing the ninth antefir®) was installed in 1971
and is about 15 nres (50 feet) in diameter. It is located just south of the first large (&d@me.
Figures 4, 6, 8, 9 and 10.)vas presumably constructed in anticipation of the launch of the
second Rhyolite satellite in March 1973, which probably required augnwéritagiground
systems previously installed for Rhydlit@though some terminals were undoubtedly used for
both satellites.

Two other antennas, without radomes, were also installed (6886&d 6&8), and
another in 196@9C).

A collimationtowe used to ensure the precise alignment, or degree of error, between the
boresight of an antenna and the data beam from a given satellite wa fistallesdt of68
A (Figures 6, 89 and 2y

Figure 5 Two radomes at Pine Gap, 196&
(Antennas 6& and 68B)

OMr Kill en, O6DSO=fReearcmi rSplax eatRekeianrtch Fadansardt y, Pi ne
(House of Representa®vidsvember 1981, p. 3165.

1 For a listing of the SIGINT satellites controlled by Pine Gap since 1970, see Desmond Ball, Bill Robinson and
Richard Tanteihe SIGINT Satellites of Pine Gap: Conception, Developmeddaatildsn @thiite Special

Report, 15 October 2015, Table &itigt//nautilus.org/?p=46814

ZMr Kill en, O6DSCS TEefSpiaca! Reasttalaeihnt-abéf éHagsard Pi ne Gapg
(House of Representd®viesvember 1981, p. 3165.
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Figure 6. Five radomes at Pine Gapl9/3-77
(Antennas 68, 71-A, 68A and73-A; 69B not visible
collimation tower to left of 68)

Figure 7. Four radomes at Pine Gap, 1968l
(Antenna$9-A, 68A, 63B and68-B)
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Figure 8 Five radomes at Pine Gap, 19777
(Antennas 68, 69B, 7tA, 73-A and 68A, andcollimation tower

s SRR YT

SourceKristian LaemmiRuff, (Attribution- NonCommercial CC BMC).
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5. High frequency (HF) radio communications

The two antennas installed at Pine Gap in 1968 and not covered by radomes were for
high frequency (HF) radio communications with tBeAtll the meeting held on 20 September
1966, chaired b$ordon BlakersDeputy Secretary B in the Defence Departnaeat, with
Richard Stallings also present, one of t he
requiredupféorofo bbaicrké’iAt & lmfhe 6i nf or mall meetingod
stated t ha-up facititibsewill He=installadcik the 9/68 [i.e., September 1968] time
fraftteddraft of the Pine Gap | mplementing Arr
contingency measure, the United States Government may install and maintain in a state of
readiness at the facility a h%®*gh frequency r
The HF system, still extant today, is located on the northeastern side of ttepPine G
complex. The transmitting antenna towexQ6i8 53 metres high and is located on the northern
side of the capark, directly east of 86 (Figures 10 and 114} least until the early 1990s, a
Marconi HF wire antenna was strung between this tower @imilar one located about 200
metres further eadiyt this has not been discernible in more recent imagery. The system was
registered with the International Telecommunications Union (ITU) with thigrcalL5TY,
assigned on 25 February 1969, anddad\a direct link with the US base at Clark Field in the
Philippines. In March 1987, it operated on 16 frequencies from 4.048 MHz up to 23%9 MHz.
The associated HF receiving anter6&D] is located about 100 metres north of the
transmitter, diregtleast of 9@. It is about 15 metres hi{gee Figure 11)

BoProposed Joint Defencel/ Space Research Pthoject Mi nu
September 1966, Departmentof Defee , Canber r ad, Nati onal Archives of A
Research Facility: Policy 1968 8 46, Seri es A1945, ltem 227/ 1/ 131

“sProposed Joint Defencel/ Space Research Facility: Mi n
1415 Hours Thursday 22Se pt ember 196606, Nati onal Archives of Aust

Facility: Policy 196698 46, Series A1945, ltem 227/ 1/ 131.

561 mpl ementing Arrangement (s) Between t halaBbelthart ment
Advanced Research Projects Agency of the Department of Defense of the United States of America Relating to the
Establishment of a Joint Defence Space Research Facil
Austr al i a DéefenmeeSpace Reseavch Racility: Policyl19654 6, Seri es A1945, l'tem
18 |nternational Telecommunications Uniast of Fixed Stations Operating International Circuits drawn up by the
International Frequency RegistratiintBowtional &lecommunications Union, Geneva, Tenth edition, 1 February

1977), p. AL9; and information for 24 March 1987 provided by Department of Communications, Canberra.
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Figure 10 Antennas 68B, 80-A (on Operations Building roof),80-B, 7XA, 68C
(HF transmitter), 68-B, 77-A and 86A, 23 January 2016

Table 3. Pine Gap (VL5TY) assigned frequencies (MHz)
for communication with Clark Air Force Base, the Philippines, 24 March 1987

4.048 8.093 10.587 17.523

5.92 8.17 12.21 17.623
6.766 9.224 14.782 23.355
6.866 9.915 15.895 23.69

Sourcetnternational Telecommunications Uniast of Fixed Stations Operating International Circuits drawn up by the
International Frequency Redisieafifinternational Telecommunications Union, Geneva, Tenth edition, 1 February
1977), p. AL9; and information for 24 March 1987 provided by Department of Communications, Canberra.
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Figure 11 HF transmitter (68 C) and receiver 68 D) antennasat Pine Gap,
Google Earthimagery, 6 November 2015

Another HF system, a large horizontadliarised logeriodic antenna (LPA) was later
installed, probably in 1984y It had a 29netrelong boom, mounted on a steel mast about
34 metres high, and wiasated on the northern side of the administration complex. It is not
apparent in photographs taken in the 1970s, but was there in ttheaqpena 19891 (see
Figures 19 and Rt had been dismantled by 1997.
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6. The SCT-35 and SCT8 DSCS antenna sysins

An SCT35 SATCOM terminal was installed at Pine Gap in 1973, on the site previously
occupied by the third radome 9" The SCT35 was built by Ford Aerospace and
Communications Corporation for operation with the DSCS Phase Il and Phasétél$.stite
was a customelesigned terminal designed to serve the satellite communication needs of the
military and government. It was designed to provide more than 15 years service without any
degradation in performance. The modular design incorpordigdiaiet systems in critical
component areas and allowed for expansion of the terminal when necessary. The terminal had
four basic units: the 48etre antenna; the pedestal and drive assembigckwremote control
and status equipment; and the 4pigiverand lownoise amplifiers and up/down converters.

The frequency range on the ddwmk was 7250750 MHz, and 7968400 MHZ on the up

link. A particular feature of the terminal was its ability to survive extremely highupitals

120 mph (193 km/h} (See Figure 1af)was dismantled between 1991 and 1994. The site is
now covered bgnOperations Buildingxtensiorbuilt around 1998.

An SCT8 DSCS satellite communications terminal was installed in 1880180 a
2.5metrediameter Xband atenna, and was also produced by Ford Aerospace and
Communications CorporatidhAs with the SCB5, the SCB receives in the frequency range
from 7250 to 7750 MHz and transmits in the frequency rangedidrto 8400 MHz. It has an
effective isotrap radiated power (EIRP) of 98.5 dBm, a continuous data rate coverage from 45
baud to 19.2 kbaud, eight data channels and two voice channels, and can survive wind velocities
up to 160 km/h. It was installed on the roof of the Operations Building, whidtesiits(see
Figures 1013,16, and 20)

“™r Killen, 6DSCS Terminals at Joint DdfoeHmSad Space Re
(House of Representativies) 1979, p. 18%xe also Desmond Bélgde 777: Australia and the US Defense Satellite
Communications System ([38&8yic and Defence Studies Centre, Australian National University, Canberra,

1989), ink pp. 1613.

18Ford Aerospace and Communications Corpor&io®35 X-Band Earth Termjrigbrd Aerospace and

Communications Corporation, Western Development Laboratories Division, Palo Alto, California). See also R. J.
Raggett (ed.),a n e 6 s miunicationa®®g9 Cd aneds Publishing Company, Lon
223.

19 The extension is labelee Figure 22 and Tatlein Desmond Ball, Bill Robinson, and Richard Tanter,

Management of Operations at Pine Gap

20Ford Aerospace arfi@bmmunications Corporatid®dCTF8/18 X-Band Adaptive SATCOM Ternfifaid

Aerospace and Communications Corporation, Western Development Laboratories Division, Palo Alto, California).
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Figure 12 Ford Aerospace SCI35 DSCS antenna system

Source: Ford Aerospace
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Figure 13Ford Aerospace SEGIDSCS antenna syste

Source: Ford Aerospace

7. The Aquacade satellites
In 1977, a new radong@ntenna77-A; see Figures 4, 9 and,ld)out 15 metres (50

feet) in diameter, or the same size as the fiffh)(%tas installed on the northern side of the
first large radome. It was probably associated with RByatiteAquacadg, launched in
Decemberl977, and Rhyolig or Aquacadg, launched four months later, although these
would have mainly used the terminals built in8968 Rhyolitel 2

In 1980, 6B, the fourth dish/radome installed at Pine Gap, was upgiiddeatew
radome, 8®, is 8metres (25 feet) in diameter, substantially larger than its predecessor. It was

presumably being used with the Aquacade satedlédsigures 16, 24 and 27)

2! Rhyolite, the US government identifying code word for the firg Bfrta Gap signals intelligence satellites was
changed to Aquacade after the Rhyolite program was made known to the Soviet Union by Christopher Boyce. See
Ball, Robinson and Tant&he SIGINT Satellites of PingpGayand Table 2.
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Figure 14 Six radomes, 1977
(Antennag3A, 68B, 69B, 71A, 68A and 7-A)
This photographend Figurel5 shothe installation of a new radome around the largest
antennd68A) in mid-1977

Figure 15 Six radomes, 1977
(Antenna$8C [HF], 73-A, 68B, 69B, 71A, 68A and 77A)
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Figure 16 Seven radomes at Pine Gap, 128
(Antennas 73\, 77-A, 80A [on the roof of the Operations Building],
68A, 7LA, 80B and 68B)

Sourceb Concer n Ri s e sCenbalimrAdvocBglanuafy @98% 6 6 ,
(photograph taken Janudnly 1983).

8. The early Orion radomes

In July 1982, the Ministeror Def enc e, Mr 1T an Sinclair, @
of an additional ant?ancimdily M8B8his successor, MrcGordos i d e r
Schol es, announced the award of a contract
antmna pedestal and f or ¢mhhe foundatonsweré competedin he n
late 1984iand on 15 November 1984 the Minister fo
antenna for the Joint [Defence] Space Research Facility at Pivit &dpe in Alice Springs
on Monday (November 19) in a U3dd#fidnal pafisof ce CB5

26 Ch an g e sa patJ oRinreferta News Reles@eiBiy 5 July 1982.

26 New ant enn Befeace Newvs Releas&NopBARIB31983.

24Photographs of the antenna foundation taken in December 1984 were pulflish&dlian Advoch8January
198, p. 1.

%6 EqQui pment t o be DOefericeé NewsrRelehsetNo, 260&AemberG 884.0 |,

35



the new antenna arrived in Alice Springs on 29 Januaf§ drgBSyrther parts in Apillay

1985%" (The project codrame 6r installation of this antenna was Credible Dove. See Figure
17.) Construction of this antenna was completed later in 1985. It is about 30 metres in diameter,
housed inside a -38etrediameter radome (&9, about the same size as the first large
dish/racome (68A) built in 1968, and was located at the northern end of the radome complex.
According to several US press reports, the installation of this new antenna was associated with
the launch of thérst Orion geosynchronous SIGIN&tellitedriginally @ésignated Magnuin

before launc) on 24 January 1985The fact that the launch took place before the antenna
wasfinishedmight seem toontradicthis association, butieednot. The satellite was probably
operated from the United States faresal months after its launch in order to ensure that all
systems were operating properly before it was handed oveiGagrfoeoperational control.)

An antenna without a rador(8@-A) was installed in 1986, another in 1987 and two in
1988.Two of these 86-A and 88B, probably related to the Magnum satelliteh would have
required additional terminals for some of its secondarylidk&n{he other twp both dish
antennasbout 5 metres in diameter, are located south of the tennis court oatsmierth
secure area, identified asA8and 88A in Table 1, and could be for television recedtae
Figure 18.CNN cable television was available in January 1991, when its coverage of Operation
Desert Stowas streamed live into the Operations R8bm)

Another radome (88), which measured 7 metres (22 feet) in diameter, was installed in
1989 (see Figures 40 and .4Ihe timing suggests a connection with GigMagnun),
launched in November 1989. It was located at the southern end of tree cachphex. It was
later dismantled and, 2011, a larger, -i2etre dish, 1A, was installed on the sfge=e Figures
50 and 53).

26 Equi pment Defence NbwsReleaGeaNp.d185 January 1985. See al so Ri
Star Wars Technology to its Pine Gap 83§dney Morning HeB@ldanuary 1985, p. 5.

276 Equi pment Defence NewsReleaGa\pZblidbuary 1985.

28 The first satellite of what became the Orion series was initially officially called Maghbmthe time that

satellite w&s launched from the Space Shuttle on 24 January 1985, the name had been changedlo Orion

subsequent NRO Orietlass geosynchronous SIGINT satellites have been officially designated numerically, from
Orion-1 to Orion8. See Ball, Robinson and Taritee SIGINT Satellites of PinggGayand Table 2.

2%See, for example, Jeffrey T. Richelson and William H
Washington Péstanuary 1985, pp-C2. See al so 06Pine Gapdg SgeneaRabl €@ 6 6 |
Advocate 11 January 1985, p. 1 ; Centratian AdUorbBedaeuary 1985, s 2 s Over ¢
30David Rosenbertnside Pine Gap: The Spy Who Came in Fron(ltaedie&mdnt Books, Melbourne, 2011), p

68.
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Figure 17 Credible Dove, early 1985

Figure 18 Antennas 87A and 88A,
23 January 2016

SourceFelicity Ruby(Attribution- NonCommercial CC BXC).
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Figure 19 Foundation for new radome (8%, at right) constructed in late 1984
(Antennas 68, 80B, 71A, 84A [HF LPA], 73A, 68A, 7T*A, foundation for 8%A, and collimation tower behind-8%
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Sourceb Concer n Ri s e sCenbalimrAdvocBganuafy @9B% 6 6 ,
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Figure 20 Pine Gap, mid1985with seven radomes and new large dish under construction
(Antennas 73\, 85A under construction, 88, 77A, 68A, 7XA, 80B and 6B)
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Figure 21 Eight radomes at Pine Gap, 1986
(Antennas 68, 80B, 71A, 80A, 68A, 7*A, 73A and 85A).
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Figure 22 Radomes at Pine Gap, ¢ 1986
(Antennas 73\, 85A, 7*A, 68A, 71A and 68B)

SourceDepartment of Defence Public Relations, Canberra, Ref. No. CANA/85 / 315/17.
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Figure 23 Radomes at Pine Gap, ¢ 1986
(Antennas 88\, 80-A [half hidderon roof of the Operations Building7A, 68A, 72A and 68B)
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Figure 24 Radomes at Pine Gap in 1986
(Antennas 68\, 71A, 80B, top of 73A and 68B)
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Source: Department of Defence Public Relations, Canberra,
Ref. No. CANA/85 / 315/24.
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Figure 25 Radomes at Pine Gap in 1986
(Antenna$8B, 80-B, 71-A, 68A 77-A and 85A)

Source: Department of Defence.
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Figure 26. Radomes at Pine Gap in 1986
(Antennas 83\, 7*A and 68A)

Source: Department of Defence Public Relations, Canberra,
Ref. No. CANA/85 / 315/21.
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Figure 27. Radomes at Pine Gap, €991
(Antennas 68, 80B, 71A, 84A HF LPA,73A, 68A, 77A, collimation tower behind 85 85A, 86-A without radome in front of 85
A, and 96A)

SourceErwin Chlanda, 'Spy base and Kindergarten: Are they abbva thé&t&springs News Onliaddecember 2012,
athttp://www.alicespringsnews.com.au/2012/12/12/4@seandkindergarteraretheyabovethelaw/.
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Figure 28 Pine Gap, c 1997
(Antennas 68, 80B, 8GA on the roof of the Operations Building;A,168A, 77A, 85A and 86A,
with 87-A and 88A in Administration/Recreation area)

Source: Stan and Holly Deyo, O6Pine Gap: Americads Tribute
athttp://millennium-ark.net/Neve_Files/Newsletters/News000722/News000722.html
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9. Two new Australian radomes in 19991

In August 1990, the Minister for Defence, Senator Robert Ray, stated that there were
then nine radomes at Pine Gap andnexthzt t wo
mo n t*hTeedcontract for the new radomes (the tenth and eleventh) was awarded to TMC
Constructions, an Alice Springs company, by the Australian government in 1989, and they were
constructed in 19981. The first of them was completed otdber 199& These are 9 metres
and 30 metres in diameter, and are located at what was then the northeast corner of the radome
complex (97 and 96B; see Figure 29 and)30he enclosed antennas were designed to
communicate via the nddEFAUSSATSATCOM system with HMAS Harman in Canberra,
where DEFAUSSAT antennas were also installed around this time, and from which the SIGINT
data is relayed by cable to Rusself*Hile new capability coincided with the move of DSD
into Building M at Russell Hitl Canberra in 19982,

Figure 29 Antennas 96A and 90B, TerraServeimagery, 7 October 2014

31Senator Robert Ray, Mini st eHanshro(Sen@dAugust&99Q, p. B8P7, aie Gap:
http://parlinfo.aph.gov.au/parlinfo/search/display/display.w3p;db=CHAMBER;id=chamber%2Fhansards%2F19
90-:0821%2F0113;query=Id%3A%?22chber%2Fhansards%2F19821%2F0010%22.

2Greg Thomson, 6%$2.7 m Base Home Benwvalian AdvdRasSepemees Wi | |
1990, p. 2.

33 Desmond BalDefence Aspects of Australia's SpaceCAatietiasPapers on Stratagd Defence, 91, Strategic

and Defence Studies Centre, Australian National University, 1992.
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Figure 30. Antennas 96B, 05C, 05D and 9CGA

SourceKristian Laemmi&uff, (Attribution- NonCommercial CC BXC).
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10 May 1989, September 1994 and May 2002 stagles

On 3 May 198%enator Graham Richardsmpresenting the Minister for Defence, in
response to a Question on Noticet st,ad t hat 069 radomes and assoc
at Pine Gap along with 9 other antennae/ di s
constructed in 1968 (2 antennae, both radomes being replaced in 1977), 1969 (2 antennae, 1
being upgraded size in 1980), 1971, 1977, 1980, 1985 and 1989. The other antennae or satellite
dishes without radomes were constructed in 1967, 1968 (2), 1969, 1984, 1986, 1987 and 1988
(2) 0. He al so said that O6No radomesofthat ant e

date®*

On 19 September 1994, the Minister for De
are ten radomes and associated antennae, as well as three additional satellite antennae, at th
f a c # The thredsatellite antesndthou radomes presumably wereGG8B6A and 88B.

The nonsatellite antennas the facilitfpresumably 64, the original UHF Yagi anten6&,C
and 68D, the HF transmitting and receiving antenaag84-A, the HF LPA, andthe two
satellite dishaea the administration/recreation arég*A and 88A, were not discussed in the
exchange

On 28 May 2002, the Minister for Defence, Senator Robert Hill, provided a response to
anot her Question on Notice, i n wheatechatthee s ai
Joint Defence Facility, 14 of which have en
b6associated with the Def ence Support Progr
environment al coverso. The NisidangtPéberselal so p
Opanoramicd photograph (Fgure3ll, hed faai di thatt ak
satellite antennas [had] been installed since that

“Senator Richardson, ©06Joi nt Dlidahsard (Sena3dlaycl9d8b,ip.t1742, at: Radon
http://parlinfo.aph.gov.au/parlinfo/search/display/display.w3p;db=CHAMBER;id=chamber%2Fhansards%2F19
89-0503%2F0116uery=1d%3A%22chamber%2Fhansards%2F0583%2F0118%22

%Senator Robert Ray, HaBad(8enatSSeptemlbenl®94,padp7, & aci | i tyad,
http://parlinfo.aph.gov.au/parlinfo/search/display/display.w3p;db=CHAMBER;id=chamber%2Fhansards%2F19

9409

19%2F0126;query=%28Dataset%3Aweblastweek,hansardr,noticer,webthisweskgglymals,orderofbusines
s.hansards,notices,websds%29%20ParliamentNumber%3A%2237%22%20Responder_Phrase%3A%22senator%20f
aulkner%22%?20Electorate Phrase%3A%22sa%22%20Party%3A%22ad%22%20ChamberSource_Phrase%3A%22s
enate%22;rec=13
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http://parlinfo.aph.gov.au/parlInfo/search/display/display.w3p;db=CHAMBER;id=chamber%2Fhansards%2F1994-09-19%2F0126;query=%28Dataset%3Aweblastweek,hansardr,noticer,webthisweek,dailyp,votes,journals,orderofbusiness,hansards,notices,websds%29%20ParliamentNumber%3A%2237%22%20Responder_Phrase%3A%22senator%20faulkner%22%20Electorate_Phrase%3A%22sa%22%20Party%3A%22ad%22%20ChamberSource_Phrase%3A%22senate%22;rec=13
http://parlinfo.aph.gov.au/parlInfo/search/display/display.w3p;db=CHAMBER;id=chamber%2Fhansards%2F1994-09-19%2F0126;query=%28Dataset%3Aweblastweek,hansardr,noticer,webthisweek,dailyp,votes,journals,orderofbusiness,hansards,notices,websds%29%20ParliamentNumber%3A%2237%22%20Responder_Phrase%3A%22senator%20faulkner%22%20Electorate_Phrase%3A%22sa%22%20Party%3A%22ad%22%20ChamberSource_Phrase%3A%22senate%22;rec=13
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http://parlinfo.aph.gov.au/parlInfo/search/display/display.w3p;db=CHAMBER;id=chamber%2Fhansards%2F1994-09-19%2F0126;query=%28Dataset%3Aweblastweek,hansardr,noticer,webthisweek,dailyp,votes,journals,orderofbusiness,hansards,notices,websds%29%20ParliamentNumber%3A%2237%22%20Responder_Phrase%3A%22senator%20faulkner%22%20Electorate_Phrase%3A%22sa%22%20Party%3A%22ad%22%20ChamberSource_Phrase%3A%22senate%22;rec=13

Figure 31 Pine Gap, 1999

i
i lqﬂ’ﬁ“ i

Source: Department of Defence, supplied to Ms Tanya Pliveks&k,

accompanyi ngHabdard fHeusecoERepradl¢2attay)Ba% @ 2555.
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t i M dliese three new antennas were evidently without radomes (as no new dishes with
radomes were installed between the 14 shown in the 1999 photodrépd small STSS

related antennas installed after 2005). Further, they do not include the two uncovered DSP RGS
antennag98A and 98B), already shown in the 1999 photograph.

In sum, according to these official figutlesie was a net increaseeightantennas in
the 13year period between 1989 and 2002, five with radomes and only three without, including
the two uncovered DSP RGS antennas installed in 1999. These figures are reconcilable if two
uncovered antennas were dismantled sometime betweesnd9B399. (One of these was
presumably 8A, the HF LPA).

11 DSP/SBIRS antenna systems

Six antennas, four of them with radomes, are now at Pine Gap in connection with the
DSP/SBIRS infrared missile early warning and tracking system. Four of thetie radomes
and two without, were installed in 2998 the fifth and sixth, with radomes, were insialled
2013(seeTable 4 anéigures 3:37)

The two dish antennas with radomes installed iROBPO@RA and 98B) comprised the
DSP/SBIRS Relay Grourgtation (RGS). It is located in the southwest corner of the Pine Gap
facility, some 250 metres from the main complex.

It was reported from Los Angeles Air Force Base on 27 March 1998 that:

Construction is in full swing on the Relay Ground Station aoititeDefence Facility

Pine Gap, Alice Springs, Australia, since pouring both antenna foundations, along with
the ring walls that anchor the-aipported radomes. The foundations are for the 10
meter antennas that are destined to control the DSP and I$iBIRSatellites and

receive mission data from the sateffites.

¥Mr s Val e, eb afpdardoldouse & Represed@tiMayg)2002, p. 2555, at
http://parlinfo.aph.gov.au/parlinfo/search/display/display.w3p;db=CHAMBER;id=chamber%2Fhansardr%2F20
020528%2F0139;query=1d%3A%22chamber%2Fhansardr%20208%2F0000%22

%76 Joint Defence Faci AsiraNewtBs Angeles@a fpoe Bage| Gald. 27 18goch 1988gas 0
http://www.globalsecurity.org/intell/library/news/1998/03/9803agtrealice.htm
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Figure 32 The Relay Ground Station compound, Pine Gap
(Antennas BB, 12A, 05A, 13A, 98A, 98B and 13B)

SourceKristian LaemnatRuff, (Attribution- NonCommercial CC BXC).
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The l1l6metrediameter radomes covering these two antennas were installed in 1999.
Bardavcol Pty Ltdh major South Australian civil engimgeand construction compamyder

subcontract from Boeing, assisted with the construction of these rdtlomes.

Also in 19989, two dishes were installed for DSP/SBIRS communicatieAsa(@P
99B). They are both about 20 metres (66 feet) in diaffileésr are located at each end of an
associated support building, which is about 12 metres wide and 16 metres long, in the
northeastern corner of the main comytee Figures 46) Theynormallyboth point to the
northeastsometimeswith the same azirths. Howeveran aerial photo taken in July 2011
shows 9 pointing to the northwest, while TerraServeimagery dated 20 September 2012,
99A is pointing acutely to the northeasti99-B is only slightly east of north. They are both
pointing to the ndheast inTerraServeimagery dated 8 October 2013.Gnogle Earth
imagery dated 6 November 2015, they are both pointing up torstighttfeast.

They provide a link to the SBIRS Mission Control Station (MCS) at Buckley Air Force
Base (AFB)near Daver,Colorado, and the Mission Control Station Backup at Schriever AFB
near Colorado Springs. (Tprecessedata is then relayed to HMAS Harman in Canberra, and
then sent to the Defence DepartmenRassell Hill and the Headquarters Joint Operations
Command[HQJO(Q atBungendorg.

Two small (8netre) dishes without radomes were installed in the RGS area, just north of
the first two DSP/SBIRS radomes, in 2003(03A and 03B; see Figure 33They were
dismantled in 201112.

Two new large antennas wiidomes (33 and 13B) were built in the RGS area
between late 2012 and #8@l3, and are presumably relategrespective SBIRS satellite
launchegseeFigures35-37) Antenna 13\, with a 1@émetre radome, is the same size as the
previous two. It was Buimmediately to the north of @8and 98B, close to the site of one of
the dismantled small dishesB)3It is shown nearly completedsaogle Earthmagery dated
9 Januarg013.

38 James CrisellainkedInathttps://au.linkedin.com/pub/jamesrisera/a8/472/a32
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Table 4.

DSP/SBIRS/STSSrelated satellite antennas and radomes

at Pine Gap

(a) DSP/SBIRS Relay Ground Station

No. Author Size (ft.) Size (m.) Coordinates  Built Comments
system antenna/ antenna/
radome radome
23 98A 33/52 10/16 23.800425° 1998 Radome.
133.732769 DSP/SBIRS.
24 98B 33/52 10/16 23.800811° 1998 Radome.
133.B82769° DSP/SBIRS.
33 03A 16/ 5/ 23.799829° 2003 No radome.
133.732699 2004? RGS area.
Dismantled in 2011
2012.
34 03B 16/ 5/ 23.800025° 2003  No radome.
133.732712 2004? RGS area.
Dismantled in 2011
2012.
36 05A ?/17 ?/5 23.799853 2005 Radome.
133.733103 2008? STSSelated?
37 05B ?/17 ?/5 23.799856° 2005 Radome.
133.733361 20087 STSSelated?
44 12A ?/17 ?/5 23.799822° 2012 Radome.
133.733232 STSSelated?
45 13A 33?/527? 10/16 23.800003° 2013 Radome.
133.732771 DSP/SBIRS.
46 13B ?/527? ?/16? 23.801743° 2013 Radome.
133.732762 SBIRSrelated?
(b) Northern section of SIGINT compound
No. Aut hor s Size(ft.) Size (m.) Coordinates Built Comments

system antenna/ antenna/
radome radome
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25

26

99A

99B

66/ 20/ 23.795116° 1999? No radome.

133.737281° Communications re
DSP/SBIRS.
66/ 20/ - 19997 No radome.
23.795576° Communications re
133.737288 DSP/SBIRS.

The fourth radome (1B), which appears to be about the same size as the others but has
a different desigmvas installed in early to AR2id13. Unusually,waslocated outside the main
compound. It is almost in a straight line with983B and 13A, but itwas50 metres south of

the compound fencélatitude 23.801661S, longitude 133.73288&). The fencewas

subsequentlys®uted to include 1B within the compound.

Figure 33 DSP/SBIRS RGS compoun&&oogle Earthimagery, 11 August 2005

56



Figure 34. DSP/SBIRS RGS compound, 221
Here.comimagery

Figure 35 DSP/SBIRS RGS compound
Google Earthimagery, 9January 2013

B P 7 kel P s Y
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Figure 36 DSP/SBIRS RGS compound
Google Earthimagery, 2 October 2014
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Figure 37 DSP/SBIRS overhead persisteninfrared antennas Pine Gap
(Antennad 3A, 98A, 98B and 138B)

SourceKristian LaemmiRuff, (Attribution- NonCommercial CC BXC).
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12 The Space Tracking and Surveillance System (STSS) antenna systems

There are three 5i8etre radome®95A, 05B and P-A, probablyassociated with the
Space Tracking and Surveillance System (STSS), locatedaas livessait the northern side of
the DSP/SBIRS RGee Figures 38 and.39)

The first two of these were installed between 2005 and 2008, and the2fifdl in
(Three identical radomes were installed at Buckley, Colorado;10)200@ first two STSS
satellites had originally been scheduled for launch {67201 were delayed until 2009.

Figure 38 Three 5.5metre STSS radomes, 2012
(Antennas 0&\, 12A and 05B)

Source: Here.com, 2012.

Figure 39.
Antennas 05B, 12A and 05A

SourceKristian LaemmiRuff, (Attribution- NonCommecial CC BYNC).
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13 Foreign satellite/ communications satellite (FORNSAT/COMSAT )
interception antenna systems

Two 22metre dishes covered with 3@&tre radomes were built in 1999¢%nd99
D). They are located just north of/85he large dish/radoe established in connection with
Magnuml (seeFigures 4, 40and41). The radome elements were installed by Bardavcol Pty Ltd

under sukcontract from Boeing.

Figure 40 FORNSAT radomes under construction, early 1999
(Antennas 98, 98A, 83A, 68B,80B, 71A, 80A, 68A, 7*A, 85A,
99-C and 99D under construction, 98 and 96B)

SourcePhilip Dorling, 'Pine Gap drives US drone Kiiginey Morning Hezalduly 201@hotograph supplied)
athttp://www.smh.com.au/national/pirgapdrivesusdronekills-2013072@gbsa.html

39 James CriserainkedInathttps://au.linkedin.com/pub/jamesrisera/a8/4 2/a32
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Figure 41 FORNSAT radomes(99-C and 99D) under construction, early 1999
(Antennas 98, 98A, 89A, 68B, 80B, 7tA, 80A, 68A, 7%A, 85A, 99C, 86A in
front of 99C, 99D, 90-A, 90B, 99B, 99E, 99A.)

Source: O60Pine -GapodtaAystCoammuamnceMap ons, Spy Bases
http://australianmap.net/pingap/.
Both the timing and thsze of these two antennas suggest that they are U=aeipm

satellitecommunicationsatellite FORNSAT/COMSAT) interception, a function which Pine
Gap acquired around 192800%° Their size corresponds closely to that commonly used for the
ground terminals of international telecommunications satellites. More than 100 US military
personnel moved to Pine Gap around 22¥¥), members of the Service Cryptologic Agencies
(SCAs) who comprised the new Combined Support Group (CSG). Most of theseagiede eng
in FORNSAT/COMSAT collection. The Air Force component, Detachment 2 of tfie 544
Intelligence Group (IOG), had previously been stationed at Sabana Seca in Puerto Rico, where
they had worked for a FORNSAT program ewaleed Coraline, which was equipgitial two
32metre dishes and had intercepted satellite communications as part of the Echelct program.

The Pine Gap operation is part of a global network of UKUSA FORNSAT/COMSAT
collection stations, which includes NSA stations at Misawa inL3aplandgand Menwith Hill
in the UK Moonpenngs well as GCHQ stations at Bude in Corn@ailb{y Ayios Nikolaos
in Cyprus $ounderand Seeb in Oma8n(ck the CSE station at Leitrim, Ontaf@andleglpw

40The terms FORNSAT and COMSAT have the same meaning in this report, but are used to reflect different usage
as between NSA (FORNSAT) awine ofits Second Party partners (COMSAT).

41See Desmond Ball, Bill Robinson and Richard Tahtemiliteation of Pine Gap: Organisations andNrersioisriektitute,

Special Report, 14 August 2015ttat//nautilus.org/wp-content/uploads/2015/08/Thanilitarisatiorof-PineGap.pdf
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