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Attachment to Grant
EchoStar Satellite Operating Corporation
IBFS File No. SAT-STA-20110627-00122

The application of EchoStar Satellite Operating Corporation (EchoStar) for special temporary
authority, IBFS File No. SAT-STA-20110627-00122, IS GRANTED. Accordingly, EchoStar is
authorized for a period of 30 days commencing on July 11, 2011, to perform tracking, telemetry,
and telecommand (TT&C) functions in the 12.2-12.7 and 17.3-17.8 GHz frequency bands with
the EchoStar 4 satellite (Call Sign: $2621) to execute end-of-life maneuvers boosting the satellite
to a disposal orbit with a minimum perigee altitude of approximately 350 km above the
geostationary arc, and thereafter to execute further maneuvers to burn hydrazine propellant to
depletion, while maintaining a minimum perigee approximately 350 km above the geostationary
arc. This authorization is granted in accordance with the terms, conditions, and technical
specifications set forth in EchoStar’s application, the Commission’s rules, and the following
conditions:

1. EchoStar shall coordinate all orbit raising maneuver TT&C operations with existing
geostationary satellites to ensure that no unacceptable interference results from its
TT&C operations during its disposal operations.

2. During the disposal operations, no harmful interference shall be caused by EchoStar 4
to any other lawfully operating space station or radio communications system and
operations of the EchoStar 4 satellite shall cease immediately upon notification of
such interference.

3. EchoStar is required to accept interference from other lawfully operating space
stations or radio communications systems.

4. EchoStar shall take all necessary steps to insure ground station availability, both for
planned operations and in the event of unanticipated difficulties in executing planned
operations, so as to complete propellant depletion and bus shutdown.

5. We grant EchoStar a waiver of Section 25.283(c) of the Commission's rules, 47
C.F.R. § 25.283(c), with respect to an oxidizer tank. EchoStar states that an oxidizer
tank will be sealed in connection with end-of-life operations. The sealed tank would
contain approximately 18.69 kg of N204 oxidizer and less than 4 kg of helium, with
the tank volume being approximately 328 liters. We waive Section 25.283(c) based
on the following findings:

a) EchoStar and the satellite’s manufacturer, Lockheed Martin, analyzed three
available options for venting or depleting the remaining oxidizer. One option was
to burn oxidizer and hydrazine by firing the liquid apogee engine (LAE).
Lockheed Martin concluded doing so would result in structural failure of satellite
appendage hinges, with a consequent high likelihood of debris generation.
Another option was to vent oxidizer through the LAE following burn to depletion
of hydrazine using monopropellant thrusters. Due to residual hydrazine (in a
worst-case scenario, up to 4 kg), Lockheed Martin and EchoStar concluded that
this option presents a risk of accidental detonation and explosion as oxidizer is
released into the LAE.



Attachment to Grant
EchoStar Satellite Operating Corporation
IBFS File No. SAT-STA-20110627-00122

b) Given the limitations of the A2100 design used in this spacecraft, the proposed
method for addressing stored energy sources represents a reasonable choice
among the available options.

¢) Waiver for this on-orbit satellite does not constitute a finding that the chosen
option, which involves maintaining potentially reactive chemical energy sources,
and maintaining gases in a pressurized state, is safe. The waiver request was not
supported by any analysis of potential failure scenarios or risks associated with
post-mission long-term exposure to the space environment.

7. Within 30 days of completion of the end-of-life maneuvers, EchoStar shall send a
letter to the Chief, Satellite Division, International Bureau, indicating the apogee and
perigee of the EchoStar 4 disposal orbit.

B ————

File #_SPHT-STR-20110627- 00122

Call Sign 52621 Grant Date. 07/N/1)

(or other identifier) )

\ Term Dates Pe(dwd of
R il From O 7/W/M o 30daYs
| International Burcau | Approved: f }Q%Z/
s=widh conditions Stephe’ 3. Duall

Chief, Sadellite folicy Brunch



91e(] uonendxy pepueixs pajsanbay £

"TM S8°9L
uorneooT 1g1Q Arerodwsay, "9

hetiiTe) )]

18T wonendxy puoyxy

uoneooT uonerg oSuey)) L}

1sonboy od4J ¢

UOTJBOIISSEL) 99 qp

"(F111°1 UONOISYAD L 99s) uonduroxa 993 JOJ UOSEII SJBIIPUI ON J]

00SUQOI| [BUOIBONPA [RIOISWWOSUON &}  Amug ejuswuioson) {F

:(urerdxs aseajd)1om 1

"6GT W0 DD yoene pue a1o[dwoo ‘sox 1 &
juoneordde sty yim papruqns 995 € ST ey

(I] UOISSTWIqNS JO  ISQUINN ]I 90UIJY ¢
(-ouo KJuo 1a1ue ases]d uoneor[dde

PoJe[a1 Y3 JO (J] UOISSIqng g 94 JO JOqUINU o AU} ISYIIS ISJUS “UOISSIUIo)) a3 yiim payy uoneorjdde ue o3 pajerar st uoneordde moA Jy)

[esuno)) [ege]

- 9¢007

woo203days@)sornodoreyoruud

y6r9—-671 (T0T)

:digsuoney
:apoadrz
)88

qreA-H
QNN XeJ

LIRqUINN dUoyJ

vsn
u0lFuIySepm

MN "9AY mondsuuo) O¢e]
11 uosuyor 2 201derg

sonodofeyorA] STjeIue]

‘uopuINy
:Anuno)
Jvlie)

HEERGTN
:Auedwo))

U N

10BIU0D) 7




(€0 wONORS ‘L APIL 9p0D “S'N) TINLIATIOL JO/ANY “((1)()Z1 € uonass Ly apIL “9poD 'S'N)
NOILVZIIOHLNV NOIIVLS ANV 40 NOLLYOOATI YO/ANYV ‘(1001 uonoss ‘g1 apiL 9po) 'S 1)
INHWNOSTIINI O / ANV ANIA A€ ATIVHSINNd T9V WH04 SIHL NO VA SINTINAIVLS ASTvE TNATTIM

1€ JUAUIYORNY

17 JUBUIOBIY SAnEIIBN (] JUSIYORIY

‘sjuswydR)Ie pasu Aue Ajddns sseard 71
[osunoy) ajeiodio))

BOUIA] UOSIY
Surudig wosiod Jo opIL ‘11 Buru3rg uosIag Jo sweN ‘0]

'sosodnd ssay 103 “onbaguoneoridde oy o) Aredonbry Jo Suruesw oy 10§ (9)Z007 1
YD L 998 "eoueisqns pa[[onuod & JO UOHNQLUSIP 10 UOISSassod 0] UOTIOTAUOO € JO 9SNEIS] ‘798 UOLI0S '1)'S ) 12

‘8861 JO 10V I-LUY 313 JO [QES UON0ag 01 Juensind sygausq D)), SOPNIOUT JeY)} SIJOUSq [2I9PS4 JO [IUSP © 0]
oN & sox @& 109[qns st woneordde syy 03 Ared soypo Aue Jou Juestjdde Iotyrou JeT) SALIIIED PAUSISISPUN S ‘SO FuyoaYd £g "6

TRATIRIIRU POUDBIJR 985  “TI°M §8° 9L WOIJ SITTISIES § IelSOoUDH oY1
3tqIosp o3 Ajtaoyiny Axexodws] Tetosds sissnbsx uoTarvaodiod butjexadp S3TTT230S IRISOUDH

(30119 ST UI 1 MOTA 0} ULIO 3y} JO PuS a1 01 0F oseard xoq siyy ut readde jou soop wonduossp aerdwoo oyp J)  uondrsa(T °g




"LOSE NOLLOTES *O'S'N bb ‘S661 ‘T
AAIOLIO ‘€I-v0T MVT DI'TANd ‘S661 40 LIV NOLLOAAHY SIIOMIAIVd THL A9 ATIINOTA ST ADLLON ONIOOTIOA AHL

'8L90—090¢€ JO Isquinu [01U0d IO Ue pausisse U0aq Sey UONIS[[0d
SIYL "9010U ST} WIM 0K opiaoid 03 [1ef M JI 10 JoqUINU [0NU0d JINO PI[eA AJUALING & sABIdSIP J1 SSS[UN “UONOI[[0d SIY) 10SUOdS 10 1oNpuod
10U AeUI JUSUIUIDAOS 1) PUE ‘JUSUIISA0F [RISPS] oY) AQ Pa10suods UOTEWLIOFUT JO UOHOI[[0d € 0} puodsal 0} parmbai 10U 518 NOK — IOqUISUINY

‘SSHIAAV SIHL OL SWOJ A4LATdINOD ANAS LON 0d
ASVHTd A03-00}@)Vd 03 WY} PUSS NOA JI J9UISIU] oY) BIA UONII[[0J SIY) JO sjoadse 1oy uononpay spomiaded oy SurpreSar sjueunuos mok

1deooe osfe [IIm oM $SS0T DA ‘UOISUISeM “(8L90-090€) 100(01g UonINpaY sromisded ‘NYHd—INY “UOISSIWWIO)) SUOBOTUNTITIO) [BIOPS,]
o1 03 911 asead ‘oA sasned 31 USPING 9} S0NPAI PUB UONII[[OO SY} SACIAUIT UL 9M MOT] JO “SJBIULSS USPING ST} UO SJUSUIUIOD AUB OABT]

NOA J] “UOTRULIOFUT JO UOLO3][0D SY3 SulmdIAdl pue Sune[dwos pue ‘ejep parmber oy Sururejurewr pue Suroyyes ‘sa0Inos viep Sunsixe SumoIess
‘SUONONNSUT FUIMIIASI 10 dtuf} oY) Jurpnjout ‘ssuodsar 1od smoy 7 98eIot 0) PIIEWITISS ST UOEULIOFUI JO UOTOS][0D STy 10f Suntodai orqnd oy

LOV NOILONAHY HOMYAIVd THL A9 ATHINOTI ADLLON 204



Before the
FEDERAL COMMUNICATIONS COMMISSION
Washington, D.C. 20554

In the Matter of

File No. SAT-STA-2011 -
Call Sign S2621

ECHOSTAR SATELLITE OPERATING
CORPORATION

Special Temporary Authority to Deorbit
EchoStar 4 from 76.85° W.L.

N N’ N’ S N N’ N N N N’

APPLICATION FOR SPECIAL TEMPORARY AUTHORITY

By this application, and pursuant to Section 25.120(b)(4) of the Commission’s rules,’
EchoStar Satellite Operating Corporation (“EchoStar”) respectfully requests Special Temporary
Authority (“STA”) for 30 days to deorbit the EchoStar 4 satellite from its current orbital location
at 76.85° W.L., where it is operating as a Mexican-licensed Direct Broadcast Satellite (“DBS™).
The satellite will be transferred to a disposal orbit at least 300 km above the Geostationary
Satellite Orbit (“GSO”). The grant of this application will not cause harmful interference to any
authorized user of the spectrum and is in the public interest. To the extent necessary, EchoStar
also requests a limited waiver of Sections 25.114(d)(14)(ii) and 25.283(c) of the Commission’s
rules.”

EchoStar respectfully requests action on this request by July 11, 2011. The “full-motion”
antennas, E980005, E070014 and E070275, that will be required for the deorbiting are also

needed to conduct transfer orbit operations for Quetzsat-1, which is set to be launched on or

'47 CFR. § 25.120(b)(4).
2 Id. §§ 25.114(d)(14)(ii), 25.283(c).



about August 12. Grant of the instant request by July 11, 2011 will allow this recommissioning
of the full-motion antennas.

I. BACKGROUND AND INTRODUCTION

EchoStar 4 is currently a Mexican-licensed satellite stationed at the 76.85° W.L. orbital
location. The satellite’s operation at that slot under Mexican authority was made subject to an
exchange of letters between the Commission and the Mexican Administration.® EchoStar 4’s
stay at the nominal 77° W.L. orbital location is further governed by the license granted to
EchoStar’s partner, QuetzSat, S. de R.L. de C.V. (“QuetzSat™), to use the nominal 77° W.L.
orbital location, and by agreements among EchoStar, SES Global Latin America, S.A. (“SES”),
and QuetzSat.* As the Commission is aware, EchoStar 4, having reached the end of its useful
life, has been retired from commercial service and now must be deorbited. EchoStar has shared
the specifics of its de-orbiting plans with Commission staff through previous confidential filings.
During deorbiting, EchoStar 4 will vacate the nominal 77° W.L. orbital location, thereby
triggering the need for this request in accordance with existing agreements.” EchoStar,
moreover, understands that neither the Mexican Administration nor QuetzSat objects to the

satellite’s deorbit.

> See EchoStar Satellite LLC Application for Special Temporary Authority to Conduct
Telemetry, Tracking, and Command Operations during the Relocation of EchoStar 4 to the 77°
W.L. Orbital Location, Order and Authorization, 21 FCC Red. 4077, at Appendix A (2006)
(“77° W.L. Order™).

% See Satellite Relocation and Use Agreement for the 77° W.L. Orbital Location, (77°
W.L. Agreement), filed in File No. SAT-STA-20080616-00121, Attachment 3 (granted Oct. 31,
2008) (“EchoStar 8 STA Application™).

* 77° W.L. Order, Appendix A at 8.



1L GRANT OF THIS APPLICATION IS IN THE PUBLIC INTEREST AND WILL
NOT CAUSE HARMFUL INTERFERENCE

The deorbiting of EchoStar 4 will not cause harmful interference to any other satellite
operator, and will serve the public interest, convenience and necessity.6 The satellite’s
communications payload has already been switched off, with only telemetry, tracking and
control (“TT&C”) operations being performed, and the satellite will cdntinue to operate in this
manner until it achieves its disposal orbit. During the deorbit maneuvers, EchoStar will
coordinate its TT&C operations with all potentially affected operating satellite networks.

EchoStar 4 also will not cause harmful interference to other authorized satellites during
its deorbit because EchoStar 4 will operate on an unprotected, non-harmful interference basis. In
the event that the satellite causes harmful interference, EchoStar will cease operations
immediately.

The public interest will be served by the grant of this application, as it will allow
EchoStar to safely deorbit the satellite and will allow other operational satellites to be better
accommodated in the vicinity of 77° W.L. Removing satellites that have reached the end of their
life from the GSO reduces the risk that those satellites will cause collisions and frees up valuable
orbital locations for new satellites.

III. LIMITED WAIVER OF THE ORBITAL DEBRIS MITIGATION RULES

Section 25.283(c) of the Commission’s rules requires space station licensees to ensure, at

spacecraft end-of-life, “that all stored energy sources on board the satellite are discharged, by

venting excess propellant, discharging batteries, relieving pressure vessels, and other appropriate

§ See e.g., Newcomb Communs., Inc., 8 FCC Red. 3631, 3633 (1993); Columbia Comms.
Corp., 11 FCC Red. 8639, 8640 (1996); Am. Tel. & Tel. Co., 8 FCC Red. 8742 (1993).

3



measures.”’ Similarly, Section 25.114(d)(14)(ii) requires space station applicants to address in
their applications “whether stored energy will be removed at the spacecraft’s end of life, by
depleting residual fuel and leaving all fuel line valves open, venting any pressurized system,
leaving all batteries in a permanent discharge state, and removing any remaining source of stored
energy, or through other equivalent procedures specifically disclosed.”® The purpose of these
rules, as is evident from Section 25.114(d)(14)(ii), is to “limit the probability of accidental
explosions . . . after completion of mission operations.”

The EchoStar 4 satellite was launched in 1998, before the Notice of Proposed
Rulemaking that led to the orbital debris mitigation rules was published.'” Nevertheless, the
satellite is substantially compliant with these mles, with one qualification. At the satellite’s end
of life, the batteries will be left in a permanent state of discharge and all sources of stored energy,
with the exception of the helium, fuel and oxidizer tanks, will be removed or vented at the
spacecraft’s end-of-life by leaving all fuel lines open. Because of the design of the spacecraft
bus by the satellite manufacturer, however, the small amount of oxidizer remaining in those
tanks cannot be vented. Instead, this residual oxidizer will be securely sealed using pyrotechnic
valves upon the completion of the satellite’s transfer to its disposal orbit, and stored under
conditions that would make a leak extremely unlikely, and an accidental, post-mission explosion

more unlikely still.'!

747 CF.R. § 25.283(c).
8 1d. § 25.114(d)(14)(ii).
°Id.

' Mitigation of Orbital Debris, Notice of Proposed Rulemaking, 17 FCC Red. 5586
(2002).

' See EchoStar Satellite Operating Corporation, Confidential Supplemental Information
Regarding the Deorbiting of the EchoStar 4 Satellite (June 15, 2011), filed in File No. SAT-
LOA-19880128-00046. (attached hereto and filed confidentially).

4



In response to questions from International Bureau officials, Lockheed Martin, the
satellite’s manufacturer, has re-analyzed the potential for venting the remaining oxidizer by
firing the Liquid Apogee Engine (“LAE”). Lockheed determined that doing so would cause a
structural catastrophic failure of the satellite appendage hinges. Specifically, Lockheed Martin
has opined that, at forces of 150 Ibf, the hinges are certain to fail catastrophically, independent of
satellite appendage angle. Lockheed Martin has also confirmed that this is a design aspect
common to all Lockheed A2100 spacecraft buses. The Commission has repeatedly granted
waivers in recognition of this design limitation.'?

EchoStar hereby requests a waiver of Sections 25.283(c) and 25.114(d)(14)(ii) to the
extent necessary. The Commission has authority to grant waivers of its rules for “good cause
shown.”" In general, good cause exists if grant of a waiver would not undermine the purposes
of the rule and would otherwise serve the public interest.'* A waiver of the Commission’s rules
is appropriate in the circumstances once “considerations of hardship, equity, or more effective
implementation of overall policy” have been taken into account.'®

The EchoStar 4 satellite has been launched and operating for thirteen years, well before
the orbital debris mitigation rules were proposed, making a design change problematic. The
relevance of this fact has been recognized by the Commission even where the satellite in
question has yet to be launched. Thus in March 2008, the Bureau granted a limited waiver to

EchoStar Satellite Operating Company for the AMC-14 satellite, then still awaiting launch,

12 See, e. g, Stamp Grant, SES Americom, Inc., File No. SAT-MOD-20100324-00056,
Condition 8 (granted Jun. 21, 2010); Stamp Grant, EchoStar Satellite Operating Corporation, File
No. SAT-LOA-20071221-00183, Condition 4 (granted Mar. 12, 2008).

"* See 47 C.F.R. § 1.3; WAIT Radio v. FCC, 418 F.2d 1153 (1969).

' See, e.g., WAIT Radio, 418 F.2d at 1157; Intelsat North America LLC, 22 FCC Red
11989, at § 6 (2007); Dominion Video Satellite, Inc. 14 FCC Red. 8182, at § 5 (1999).

S WAIT Radio, 418 F.2d at 1159,



which was also built on the Lockheed Martin A2100 bus, explaining that “waiver is granted
because modification of the spacecraft would present an undue hardship, given the late stage of
satellite construction.”'® Because EchoStar cannot change the EchoStar 4 satellite’s design, good
cause exists to grant the requested waiver.

IV.  WAIVER PURSUANT TO SECTION 304 OF THE ACT

In accordance with Section 304 of the Communications Act of 1934, as amended, 47
U.S.C. § 304, EchoStar hereby waives any claim to the use of any particular frequency or of the
electromagnetic spectrum as against the regulatory power of the United States because of the
previous use of the same, whether by license or otherwise.

V. REQUEST FOR EXPEDITED TREATMENT

Because EchoStar will only have a limited amount of time to complete the deorbiting due
to ground antenna resource constraints, EchoStar respectfully requests expedited processing for
this request.

VI. CONCLUSION

For the foregoing reasons, EchoStar requests that the Bureau grant STA to deorbit

EchoStar 4 from 76.85° W.L. and to grant the requested waiver.

16 See Stamp Grant, File Nos. SAT-LOA-20071221-00183, SAT-STA-20080219-00048,
SAT-STA-20080229-00054, Condition 4 (granted Mar. 12, 2008). See also PanAmSat H-2
Licensee Corp, Stamp Grant, File No. SAT-AMD-20070731-00108 at condition 5 (granted Nov.
30, 2007) (“PanAmSat H-2); PanAmSat Licensee Corp., Stamp Grant, File No. SAT-AMD-
20070716-00102 at condition 7 (granted Oct. 4, 2007) (“Intelsat 117).

6



Respectfully submitted,

/s/
Pantelis Michalopoulos Alison Minea
Christopher R. Bjornson Corporate Counsel
L. Lisa Sandoval EchoStar Satellite Operating Corporation
Steptoe & Johnson LLP 1110 Vermont Avenue, NW, Suite 750
1330 Connecticut Avenue, NW Washington, D.C. 20005
Washington, D.C. 20036 (202) 293-0981

(202) 429-3000

June 27,2011



