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Description of Modification of License Application 

 

In this Modification of License Application, DG Consents Sub, Inc. (“DigitalGlobe”) 

proposes to modify the orbit characteristics of the longest-operating satellite in its three-satellite 

non-geostationary satellite orbit (“non-GSO”) Earth Exploration-Satellite Service (“EESS”) 

system.  Specifically, DigitalGlobe proposes to increase the orbital altitude of its QuickBird 

satellite to 496 kilometers from its present altitude of 450 kilometers.  No changes are proposed 

in this Modification Application to either the WorldView 60 or the WorldView 110 satellites in 

DigitalGlobe’s non-GSO EESS system.   

 

QuickBird, authorized in 1997 as QuickBird-2 and launched in 2001,
1
 has been the 

cornerstone of DigitalGlobe’s constellation for nearly a decade.  With the addition of the two 

WorldView satellites in recent years, DigitalGlobe is able to produce a substantially greater 

volume of remote sensing data in a shorter time frame than was possible with QuickBird alone.  

Still, QuickBird remains a vital and integral part of the DigitalGlobe constellation.  DigitalGlobe 

has determined that with a 46 kilometer increase in the orbital altitude of the near-circular 

QuickBird satellite, the mission life of the spacecraft can be extended by more than one year.   

 

The proposed increase in orbit altitude will cause no increase in the interference envelope 

for QuickBird.  Indeed, as the current power levels from the spacecraft will be maintained but 

from a higher altitude, there will be a reduction in power flux density levels on the Earth’s 

surface from levels that already meet the international limits established for the 8025-8400 MHz 

band.  All other parameters of the authorized, in-orbit satellite are unchanged.     

 

The Commission has determined in previous cases involving non-GSO satellites in other 

services that increases in orbit altitudes (and associated changes in such related parameters as 

inclination angles) are not considered to be major unless they increase the potential for 

interference.
2
  Those same principles apply to the change in orbital configuration of the 

QuickBird satellite that DigitalGlobe proposes in this Application.   

 

DigitalGlobe also notes that observations the Commission previously made with respect 

to a pre-launch orbit altitude change for the QuickBird satellite remain true today.  In May 2001, 

                                                 
1
   See EarthWatch Incorporated, 12 FCC Rcd 21647 (Int’l Bur. 1997) (“EarthWatch”).  QuickBird-2 eventually 

became known simply as QuickBird following the loss of the authorized QuickBird-1 satellite in a launch failure. 

 
2
   See, e.g., Orbital Communications Corp., 13 FCC Rcd 10828,  (¶¶ 23-24) (Int’l. Bur. 1998); Teledesic Corp., 14 

FCC Rcd 2261 (¶ 13) (Int’l. Bur. 1999) (changes in orbital configuration, including number of satellites, number of 

planes, orbit altitude and inclination angle, not considered major without increase in interference to other systems or 

increase in difficulty in sharing). 
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EarthWatch Incorporated (the former name of DigitalGlobe’s parent corporation) sought to 

lower the authorized orbit altitude of QuickBird from 600 kilometers to its current 450 kilometer 

range.  In assessing this proposed reduction, the Commission noted that “spacecraft design 

decisions should be left to each space station licensee, because the licensee is in a better position 

to determine how to tailor its system to meet the particular needs of its customer base.”
3
  It went 

on to state that where an orbit altitude change is technically efficient, permits additional entrants, 

and is otherwise in the public interest, the Commission will approve the change.
4
 

 

DigitalGlobe’s current proposal readily meets this three-pronged standard.  First, the 

altitude change is technically efficient.  The increase in altitude will extend the operational life of 

the QuickBird satellite.  Moreover, the power flux density values for the downlink bands remain 

within the regulatory limits established in No. 21.16 of the International Telecommunication 

Union’s Radio Regulations.  The altitude increase in this case (as opposed to the decrease 

proposed in 2001) will, in fact, mean a reduction in power flux density at the Earth’s surface.
5
   

 

Second, nothing in this proposal has any impact on additional EESS entry into the 8025-

8400 MHz band.  To the extent that the altitude change may make QuickBird’s network more 

susceptible to interference, DigitalGlobe commits not to claim any greater protection from 

harmful interference than it is entitled to claim with the satellite at an orbital altitude of 450 

kilometers. 

 

 Finally, the grant of this Modification Application will permit DigitalGlobe to extend the 

operational life of the QuickBird satellite by up to fifteen months.  The data generated by 

DigitalGlobe’s three-satellite system will continue to advance myriad public and national 

interests such as meteorology, national security, and improved understanding of our environment 

and climate.  Moreover, competition in the market for commercial remote sensing data will 

continue to be robust. 

 

A Schedule S submission containing the appropriate information for the QuickBird 

satellite at its proposed increased orbit is included with this Modification Application.  All other 

parameters of the authorized, in-orbit satellite are unchanged.
6
     

                                                 
3
   EarthWatch Incorporated, 16 FCC Rcd 15985, 15986 (Int’l Bur. 2001) (“EarthWatch Modification”). 

 
4
   EarthWatch Modification, .16 FCC Rcd at 15987. 

 
5
   DigitalGlobe includes an updated interference analysis in Attachment B to this exhibit.  The analysis is very 

similar to the one included in Attachment 1 to the March 2001 EarthWatch Incorporated Modification Application 

that led to the establishment of QuickBird’s orbital altitude at the 450-470 km range, but shows slightly lower power 

flux-density values.  See Modification of Authorization for EarthWatch Incorporated, File No. SAT-MOD-

20010322-00028.   

 
6
   Technical and Schedule S information is provided for QuickBird only, and not for the DigitalGlobe non-GSO 

EESS system as a whole.   Previous technical submissions for the WorldView satellites are unaffected by the instant 

orbit modification proposal for QuickBird.  See, e.g., Application of DG Consents Sub, Inc. for Modification of 

License to Revise Orbital Paramters of WorldView-60 and Add WorldView-110 to the DigitalGlobe Constellation, 

File No. SAT-MOD-20070730-00107 (“DigitalGlobe 2007 Modification Application”), Stamp Grant, October 4, 

2007 (“DigitalGlobe 2007 Modification Stamp Grant”). 
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As has been determined with respect to prior modifications of the instant system license 

in the years following the Commission’s adoption of the first-come/first-served and modified 

processing round procedures, this Modification Application is to be considered under the first-

come/first-served procedure adopted in the Commission’s Space Station Licensing Reform 

proceeding.
7
  The rationale underlying these earlier determinations – in particular, the fact that 

DigitalGlobe’s EESS system, unlike some other types of non-geostationary satellite orbit 

systems, can share the frequency bands with other EESS systems – remains fully applicable to 

the QuickBird satellite’s proposed operations in a slightly higher orbit.
8
  DigitalGlobe urges the 

Commission to follow the precedent it established for non-GSO EESS modification applications 

in the DigitalGlobe Order, and treat DigitalGlobe’s instant Modification Application under the 

first-come/first-served processing procedure.
9
   

 

Finally, DigitalGlobe urges expedited favorable consideration of this Modification 

Application.  The changes proposed to the orbit of the QuickBird satellite are needed to preserve 

and extend the spacecraft’s useful life and its important imaging mission (which has national 

ramifications that extent beyond DigitalGlobe’s proprietary interest).  DigitalGlobe engineers 

will need to act within the next few months if the company is to attain and maximize these 

benefits.   

 

4.  Additional/General Considerations: 

 

A. Form 312, Schedule S 

 

As required by the Commission’s rules and policies, DigitalGlobe has completed, to the 

best of its ability and the limitations of the Commission’s software, the FCC Form 312, Schedule 

S submission that reflects the updated orbital characteristics of the QuickBird satellite that are 

proposed in this Modification Application.  As the original application for the QuickBird 

spacecraft preceded the introduction of Form 312, Schedule S, this is the initial submission of 

this material for QuickBird.   

 

                                                 
7
  See DigitalGlobe, Inc., 20 FCC Rcd. 15696 (¶ 1) (Int’l Bur. 2005) (“DigitalGlobe Order”) (citing Amendment of 

the Commission’s Space Station Licensing Rules and Policies, 18 FCC Rcd 10760 (2003)).  The same determination 

was implicitly made in the DigitalGlobe 2007 Modification Stamp Grant. 

  
8
  To the extent that the Commission may deem it necessary for DigitalGlobe to request the same waiver of the 

modified processing round requirement of Sections 25.156 and 25.157, 47 C.F.R. §§ 25.156 and 25.157, in order to 

secure this mode of processing, DigitalGlobe hereby requests such waivers and incorporates by reference its 

supporting documentation from the 2004 Modification Application in File No. SAT-MOD-20040728-00151. In 

support of these requests, DigitalGlobe notes that the original public interest considerations – including no harmful 

interference being caused to other EESS systems currently operating in the band – continue to apply, and there is no 

inconsistency at all with the public policy goals of the processing procedure.  See DigitalGlobe 2004 Modification of 

License Application, File No. SAT-MOD-20040728-00151, at Narrative, Section V; DigitalGlobe 2007 

Modification Application at Narrative, Section 2. 

  
9
  DigitalGlobe Order, 20 FCC Rcd at 15699 (¶ 8) (citing Space Imaging, LLC, 20 FCC Rcd 11964 (Int’l Bur. 

2005)).   
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Now, as has been the case with previous DigitalGlobe modification applications, 

limitations in the Commission’s required software prevent DigitalGlobe from including in the 

Schedule S certain caveats about the data provided.
10

  In order to comply as closely as possible 

with the Commission’s requirement, DigitalGlobe has produced in Attachment A hereto a 

manually-completed printout of the Schedule S portion of the application that includes technical 

data intended for inclusion on FCC 312 Schedule S by DigitalGlobe that could not be 

electronically input into the FCC Schedule S database format.   

 

 DigitalGlobe requests that the Commission to resolve the software incompatibility issue 

outlined in the previous paragraph and Note 10 by relying on data in the Attachment A where 

there is an inconsistency or incompleteness with or to data in the electronic Schedule S 

submission that accompanies this Modification Application.  DigitalGlobe notes that it a 

successfully used a similar approach to address the same incompatibility issue in both 

DigitalGlobe’s July 2004 Modification Application and the DigitalGlobe 2007 Modification 

Application.
11

  Any material discrepancies between the data in the electronic version of Schedule 

S and the version included in the print out in Attachment A hereto should therefore be resolved 

in favor of the print version in Attachment A.   

 

DigitalGlobe provides additional information regarding the modified orbital 

characteristics of the QuickBird satellite in Attachment B.  This information will allow the 

Commission to repeat its favorable findings in the DigitalGlobe Order regarding sharing with 

government users systems, meteorological-satellite service uplinks, and other EESS systems, 

fixed service systems, fixed-satellite service (Earth-to-space).
12

  From an interference standpoint, 

the increased-altitude QuickBird satellite described here is not changed in any material way from 

the system that the National Telecommunications and Information Administration approved 

when it considered the original QuickBird applications in the late 1990s and early 2000s.   

 

B.  Orbital Debris Mitigation 

 

In the DigitalGlobe Order, the Bureau determined that DigitalGlobe’s July 2004 

Modification Application to add new non-geostationary-orbit satellites to the constellation that 

already included QuickBird was subject to the default service rule provisions in Section 25.217 

of the Commission's Rules, 47 C.F.R. § 25.217.
13

  With regard to orbital debris mitigation, the 

                                                 
10

   Certain data fields in Microsoft Access Database file would not accept DigitalGlobe’s data, which, in turn, 

caused errors in the database.  For example, the response to Item S7.h (edge gain for DigitalGlobe’s “CMD” beam) 

should be -16 dBi, as shown in Attachment A.  The -10 dBi entry in the electronic version is incorrect, and cannot be 

manipulated to the correct value.  To rectify these situations, DigitalGlobe was forced to input generic information 

into the electronic database file in order to maintain the integrity of the system.  The charts in Attachment A contain 

all of the sections from Schedule S with the correct data that DigitalGlobe was not fully able to provide in the 

electronic Schedule S.   

 
11

   See DigitalGlobe 2004 Modification of License Application, File No. SAT-MOD-20040728-00151, at Narrative, 

Attachment A; DigitalGlobe 2007 Modification Application, at Narrative. 

 
12

   See DigitalGlobe Order, 20 FCC Rcd at 15703-04 & n. 58 (¶¶ 21-25). 

 
13

  See DigitalGlobe Order, 20 FCC Rcd at 15701. 
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Bureau noted that Section 25.217(d) contains standards for end-of-life spacecraft disposal, 

designed to mitigate orbital debris.
14

  DigitalGlobe had requested a waiver of this regulation in 

its July 2004 filing.
15

 

 

In assessing DigitalGlobe's July 2004 Modification Application, which proposed three 

additional non-geostationary orbit EESS satellites (one of which was to operate in an orbit in the 

same range as QuickBird), the Bureau concluded that "DigitalGlobe has demonstrated good 

cause for a waiver of the Commission's orbital debris disclosure requirements."
16

  The Bureau 

noted that: 

 

[i]n adopting the orbital debris disclosure requirements, the 

Commission specifically found that there was no additional benefit to 

reviewing the post-mission disposal plans of commercial remote 

sensing satellite applicants when such plans are already subject to 

effective regulatory review by NOAA.  Thus, the Commission 

concluded that, to the extent that a remote sensing satellite applicant 

has submitted its post-mission disposal plans to NOAA for review and 

approval, the Commission would not require submission of such 

information.  The Commission further stated, however, that with 

respect to elements of debris mitigation other than post-mission 

disposal for which NOAA has not received information necessary for 

review and approval, it would require remote sensing satellite 

applicants to submit such information as part of an application for a 

Commission license, and would review any such aspects of a remote 

sensing applicant's debris mitigation plans that are outside the scope of 

NOAA review.
 17

 

 

The Bureau went on to recognize that DigitalGlobe had already submitted a post-mission 

disposal plan for the new satellites to NOAA as part of NOAA's licensing process.  It thereby 

concluded that: 

 

Thus, DigitalGlobe is not required to provide a full disclosure plan to 

the Commission.  Moreover, based on our review of the supplemental 

Orbital Debris Mitigation Statement provided in DigitalGlobe's 

                                                 
14

   Id.  Section 25.217(d) requires applicants, inter alia, to submit a narrative statement describing the debris 

mitigation design and operational strategies that they will use.  47 C.F.R. § 25.217(d). 

 
15

   See DigitalGlobe 2004 Modification Application, File No. SAT-MOD-20040728-00151, at Narrative, Section 

IV.D. 

 
16

   DigitalGlobe Order, 20 FCC Rcd at 15705. 

 
17

   Id. (footnotes omitted) (citing Mitigation of Orbital Debris, 19 FCC Rcd 11567, 11609 (¶¶ 102-104). 
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application, we find that DigitalGlobe need not further supplement its 

NOAA post-mission disclosure plans at this time.
18

 

 

 When DigitalGlobe modified its system in 2007 to add a third satellite and modify orbital 

parameters for its authorized but as of then unlaunched second satellite, DigitalGlobe made the 

same demonstration about the orbital debris mitigation plan for the new satellites.
19

  

DigitalGlobe requested a waiver of Section 25.217(d) of the Commission’s Rules and provided 

information of a type the Commission had previously determined in connection with the 2004 

DigitalGlobe Modification to be sufficiently detailed to satisfy the provisions of Section 

25.114(d)(14).
20

   The Commission took no issue with these showings and made no special 

provision for orbital debris mitigation in its 2007 Stamp Grant.   

 

DigitalGlobe urges the Commission to treat the orbital debris mitigation element of the 

QuickBird orbit change proposed here in the same way it handled the orbital debris aspects of the 

addition of the WorldView satellites pursuant to the 2004 and 2007 modification applications.   

In other words, the Commission should either determine that the post-mission disposal 

arrangements through the NOAA process, as supplemented with demonstrations below, are 

sufficient to satisfy the combined requirements of Sections 25.114(d)(14) and 25.217(d), or it 

should determine that a waiver of the application information submission requirements of these 

two regulations is appropriate.  

 

In additional support of this request, DigitalGlobe offers the following showings on the 

orbital debris mitigation elements in Section 25.114(d)(14) of the Commission’s Rules:
21

 

                                                 
18

   Id. (¶ 28).  The orbital debris mitigation showing in DigitalGlobe's July 2004 Modification Application included 

information on the elements of debris mitigation other than post-mission disposal.  DigitalGlobe provided statements 

about the assessment and limitation of the amount of debris released in a planned manner during normal operations 

(including the probability that an operating spacecraft in the DigitalGlobe remote sensing NGSO system will 

become a source of debris through collisions with man-made objects or meteors);  details of the steps DigitalGlobe 

has taken to assess and limit the probability of accidental explosions during and after completion of mission 

operations; and an estimation that the system design and spacecraft mission profiles of the WorldView 60 and 110 

satellites will limit the probability of collision with known large objects during the constellation’s orbital lifetime.  

See DigitalGlobe 2004 Modification Application, File No. SAT-MOD-20040728-00151, at Narrative, Section IV.D. 

  
19

   DigitalGlobe 2007 Modification Application, at Narrative. 

 
20

   DigitalGlobe recognizes that when the Bureau granted its 2004 Modification Application in the DigitalGlobe 

Order, the orbital debris mitigation requirements of Section 25.114(d)(14) of the Commission's Rules, 47 C.F.R. § 

25.114(d)(14), had not yet become effective.  This rule, which like Section 25.217(d) calls for the submission of a 

description of the design and operational strategies that will be used to mitigate orbital debris, requests more specific 

information than is called for in Section 25.217(d).  The Commission's Second Report and Order in Mitigation of 

Orbital Debris noted that for elements of debris mitigation other than post-mission disposal that are covered by the 

Commission's new rules, the Commission would still require its submission as part of the Commission's space 

station licensing process, but only if the information was not necessary for review and approval by NOAA.  

Mitigation of Orbital Debris, 19 FCC Rcd at 11609 (¶ 104).   

 
21

 DigitalGlobe notes that the Bureau determined in the DigitalGlobe Order that the orbital debris mitigation 

submission in the 2004 Modification Application was sufficiently detailed to satisfy the provisions of Section 

25.114(d)(14).  Accordingly, the Commission concluded in the DigitalGlobe Order that DigitalGlobe did not need 

to further supplement its NOAA post-mission disclosure plans.  The showing here on the elements of the orbital 
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1.  Spacecraft Hardware Design 

 

DigitalGlobe confirms that the QuickBird satellite will not undergo any planned release 

of debris during its remaining period of operation.  When the QuickBird satellite was contracted 

for and constructed in the late 1990s, DigitalGlobe’s predecessor in interest, in conjunction with 

the spacecraft manufacturer, assessed and limited the probability of the satellite becoming a 

source of debris by collisions with small debris or meteoroids of less than one centimeter in 

diameter that could cause loss of control and prevent post-mission disposal.  DigitalGlobe took 

steps to limit the effects of such collisions through shielding, the placement of components, and 

the use of redundant systems.  The QuickBird satellite is extremely rugged with regard to 

meteoroids smaller than 1 cm, by virtue of its redundancy, shielding, separation of components 

and physical characteristics.  This ruggedness is confirmed by the nearly ten years of continuous 

operation in low-Earth orbit.  The satellite is designed to have no single points of failure.   

 

2.  Minimizing Accidental Explosions 

 

In conjunction with the satellite’s manufacturer, DigitalGlobe has assessed and limited 

the probability of accidental explosions during and after completion of mission operations.  The 

assessment was based on possible failure modes that could result in explosions, and operational 

procedures were adopted to limit the probability they will occur.  In particular, the satellite 

manufacturer has taken steps to ensure that debris generation will not result from the conversion 

of energy sources on board the satellite into energy that fragments the satellite.   All sources of 

stored energy onboard the DigitalGlobe spacecraft will have been depleted or when no longer 

required for mission operations or post-mission disposal.   

 

3.  Safe Flight Profiles 

DigitalGlobe has estimated that its system design and spacecraft mission profiles will 

limit the probability of collision with known large objects during the constellation’s orbital 

lifetime.   This was the case with the currently-authorized orbit, and remains the case with the 

proposed slightly higher orbit.  Digital Globe’s disclosure of the parameters (including the 

inclination of orbital planes, orbital period, apogee, perigee the argument of perigee, and right 

ascension of the ascending nodes) used by the QuickBird satellite may assist third parties in 

identifying potential problems that may be the result of proposed operations, and lends itself to 

coordination between DigitalGlobe and other operators located in similar orbits.   

 

 

 

 

 

                                                                                                                                                             
debris mitigation requirements in Section 25.114(d)(14) other than post-mission disposal are at least as detailed and 

informative as the showings in DigitalGlobe’s 2004 Modification Application and 2007 Modification Application. 
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4.  Post-Mission Disposal 

 

As part of DigitalGlobe’s authorization to operate a remote sensing satellite system under 

the Land Remote Sensing Policy Act, 15 U.S.C. §5601 et seq., DigitalGlobe filed a plan for post-

mission disposal of QuickBird with NOAA.  DigitalGlobe’s orbital debris mitigation and post-

mission disposal plans for QuickBird in its current orbit were approved by NOAA.   

 

DigitalGlobe has provided the information pertaining to post-mission disposal of 

QuickBird in relation to the new orbit parameters to NOAA, and expects that favorable action by 

NOAA under the applicable NOAA regulations will be taken by the end of 2010.  The key fact is 

that DigitalGlobe's post-mission disposal plans for QuickBird were initially approved by NOAA 

prior to commencement of QuickBird operation in the early 2000s.  These plans remain fully 

applicable, and are not impacted in any way by the minor adjustments DigitalGlobe proposes to 

make to the QuickBird orbital configuration.  Importantly, as QuickBird is in orbit, and its 

materials composition cannot be changed, the key factor here is that the slight orbit increase 

DigitalGlobe is proposing does not increase the satellite’s susceptibility to collisions or 

fragmentation events or hamper execution of post-mission disposal in any material way.   

 

5.  Accuracy with which Orbital Parameters will be Maintained 

 

As a final matter, DigitalGlobe provides the Commission with the information called for 

in Section 25.114(d)(14)(iii) of the Commission’s Rules, and “discloses the accuracy – if any – 

with which orbital parameters of [its] non-geostationary satellite orbit space stations will be 

maintained, including apogee, perigee, inclination, and the right ascension of the ascending 

node(s).”  47 C.F.R. § 25.114(d)(14)(iii).  See Table 1 below.  To the extent that Section 

25.114(d)(14)(iii) also calls for indication of the anticipated evolution over time of the satellites’ 

orbits, DigitalGlobe informs the Commission here that the evolution over time of the QuickBird 

satellite’s orbit is anticipated to remain within the ranges given in Table 1 as a result of 

corrective measures (e.g., satellite thruster/maneuvering burns) to be taken by DigitalGlobe 

during the satellite’s remaining lifetime.  

 

Table 1:   Anticipated Ranges of Accuracy to Which  

QuickBird Orbital Parameters Are Maintained: 

 

 QuickBird Orbital 

Parameters 

Inclination Angle (deg.) +/- 0.1 

Apogee (km) +/- 1.5 

Perigee (km) +/- 1.5 

Right Ascension of the 

Ascending Node (deg) 

+/- 5.84 
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ATTACHMENT B 
 

Summary Information Related to DigitalGlobe 

Non-GSO EESS Remote Sensing Satellite System 



 22 

 



 23 

 



 24 



 25 

 

 
 

   



 26 



 27 

 

 
 

 

 

 

 

TECHNICAL CERTIFICATE 

 

I, Michael Martinez, hereby certify, under penalty of perjury, that I am the technically 

qualified person responsible for the preparation of the engineering information contained in the 

technical portions of the foregoing amendment and the related attachments, that I am familiar 

with Part 25 of the Commission’s Rules, and that the technical information is complete and 

accurate to the best of my knowledge and belief. 

 

   Michael Martinez 
Michael Martinez 

Director of Space Operations 

DigitalGlobe, Inc. 

          

      Dated:  November 19, 2010 

 

          

 

 

 

     

 

 

 


