
 

 

Page 1  GAO-15-97R DOD Satellite Storage Costs 

 

441 G St. N.W. 
Washington, DC  20548 

December 9, 2014 

The Honorable Carl Levin 
Chairman 
The Honorable James Inhofe 
Ranking Member 
Committee on Armed Services  
United States Senate 

Space Acquisitions: DOD Needs More Guidance on Decisions to Store Satellites 

Most of the Department of Defense’s (DOD) current, major satellite acquisition programs are in 
the later stages of acquisition, with the initial satellites having been designed, produced, and 
launched into orbit while additional satellites of the same design are being produced. Several of 
the satellites now being produced will be placed in storage before being launched—either in 
facilities on the ground or on orbit in space. Recent challenges, including a fiscal climate of 
reduced funds, have led DOD to consider efforts that could significantly change the way it 
acquires satellites, which may also affect how and when it stores satellites. As DOD considers 
such changes, it is important that DOD has sufficient insight into the acquisition costs—including 
storage of satellites—to minimize the government’s risk of paying contractors more than 
necessary. 

In a report accompanying a bill for the National Defense Authorization Act for Fiscal Year 2014, 
the Senate Armed Services Committee mandated that GAO assess the costs, risks, and 
benefits of storage on produced satellites.1

To determine DOD’s acquisition strategy and approach to storing satellites as well as the costs 
involved, we obtained and analyzed storage cost data from the eight satellite program offices 
identified by the Air Force and Navy as having had or planning on having storage in the last or 

 This report formally transmits the information we 
provided in a briefing on September 10, 2014, to the committee staff, updated to reflect current 
data. See enclosure I: DOD Satellite Storage Costs Briefing to the Senate Armed Services 
Committee. The briefing addressed the following: (1) How does storage factor into DOD’s 
satellite acquisition programs and strategies, including those for reconstituting satellites? (2)  
What satellite storage costs has DOD identified for the last 5 years and what costs does it 
expect during the next 5 years? (3) What steps has DOD taken to assess the effects of satellite 
storage on operational lifetimes and the associated risks and benefits of storage? and (4) How 
do other agencies—National Aeronautics and Space Administration (NASA), National Oceanic 
and Atmospheric Administration (NOAA), and National Reconnaissance Office (NRO)—use 
satellite storage? 

                                                

1S. Rep. No. 113-44, at 162, 113th Cong. (1st Sess. 2013). 
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next 5 years—Advanced Extremely High Frequency (AEHF) Satellite System, Defense 
Meteorological Satellite Program (DMSP), Global Positioning System II-F (GPS-IIF), Global 
Positioning System III (GPS-III), Mobile User Objective System (MUOS), Space Based Infrared 
System (SBIRS), Space Based Space Surveillance (SBSS),and Wideband Global SATCOM 
(WGS). We discussed the source of the cost data with each program office and determined that 
the data was sufficiently reliable for the purposes of our review. We also reviewed the 
associated satellite production contracts to identify the terms and conditions related to storage. 
We interviewed DOD officials, including officials from the eight satellite program offices to 
discuss the overall approach to using storage as part of a satellite’s acquisition strategy. We 
also contacted the Defense Contract Audit Agency (DCAA) and Defense Contract Management 
Agency (DCMA) to determine their roles in assessing the reasonableness of the storage costs. 
We also reviewed the Federal Acquisition Regulation, best practices related to acquisition 
management and strategic sourcing, and past reviews of satellite programs to determine what 
data on storage costs would enhance negotiations as well as efficient management and 
oversight of satellite storage. To determine what is known about the effects of storage on the 
operational lifetimes of satellites, we performed a literature search for studies regarding the 
effects of satellite storage, and discussed the known effects with DOD officials. To determine 
how NASA, NOAA, and NRO store satellites, we obtained information from NASA, NOAA, and 
NRO officials regarding their acquisition strategies for storing satellites. 

We conducted this performance audit from January 2014 to December 2014 in accordance with 
generally accepted government auditing standards. Those standards require that we plan and 
perform the audit to obtain sufficient, appropriate evidence to provide a reasonable basis for our 
findings and conclusions based on our audit objectives. We believe that the evidence obtained 
provides a reasonable basis for our findings and conclusions based on our audit objectives. 

Results In Brief 

DOD’s general approach is to launch satellites as soon as they are built. Program offices handle 
storage on a case-by-case basis based on mission needs and production and launch 
schedules. Over the last 5 years, DOD generally decided to use storage when satellites on orbit 
were lasting longer than expected and thereby pushed out the originally planned launch dates 
for the newer satellites.  However, satellite storage is now more often considered earlier while 
the acquisition strategy is developed. As programs use block buys to efficiently procure more 
than one satellite at a time to support a constellation, the satellites’ production is spread out 
over multiple years in a continuous production line that necessitates storage as satellites are 
produced earlier than needed for launch. As a result, planned storage is now beginning to be 
considered or included in production contracts at the time of award. However, no specific DOD 
or service acquisition policies exist regarding how and when to contract for satellite storage. 
Currently, satellite program offices determine their own approaches to using and contracting for 
satellite storage. For example, one program is negotiating long-term storage in block buys for 
incremental periods at fixed cost, while another awarded its contract without storage and plans 
to negotiate it separately when the need arises. Furthermore, some program offices are 
studying the actual storage costs incurred on earlier cost-reimbursement contracts to evaluate 
current fixed-price proposals for storage. Regardless of the approach taken, the Federal 
Acquisition Regulation requires that contracting officers have sufficient information to determine 
that proposed prices are fair and reasonable.2

                                                
2 Federal Acquisition Regulation Subpart 15.4—Contract Pricing. 

 DCAA and DCMA officials—who can be called on 
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to review cost proposals and pricing data—were not asked to review actual or proposed storage 
costs for any of the eight satellite programs in our review. Such information might have provided 
insights regarding the reasonableness of storage costs for use in contract negotiations and 
helped DOD to better assess disparities in costs, as well as trends, across satellite programs.  

According to officials from the eight satellite programs that stored or plan to store satellites, 
DOD spent over $130 million for satellite storage over the last 5 years and is expected to spend 
over $206 million over the next 5 years. The total for the past 5 years does not include storage 
costs for three satellites—two DMSP and one SBIRS—because they were undergoing upgrades 
after being stored. In the case of the two DMSP satellites, for example, DOD was upgrading the 
satellites for part of the time they were in storage. The upgrades were needed, in part, due to 
the long length of time the DMSP satellites were in storage. Since DOD considered the satellites 
to be in an upgrade status, no storage costs were reported for the past 5 years.  Among the 
programs, the total costs for storing individual satellites ranged from $40,000 to an expected 
$120 million. Individual satellite storage costs vary across and within programs based on 
several factors, including the expertise and number of staff needed to monitor and maintain the 
satellite, types and frequency of testing needed while in storage, and the length of time stored. 
According to program officials, the majority of the storage costs are comprised of labor costs for 
personnel to perform maintenance and testing and then prepare the satellite for launch. 
However, satellite program offices were not able to provide storage cost data at a detailed 
level—such as the number of personnel and costs for each type of storage activity—since such 
data are not collected at that level. A detailed breakdown of storage costs could provide insights 
into the cost variations experienced across programs and an identification of the cost drivers 
that could provide contracting officers an advantage in negotiations to potentially obtain better 
storage rates.  

Storage generally has had a minimal effect on a satellite’s operational lifetime, according to 
DOD officials and the limited number of studies available regarding the effects. Satellites stored 
on the ground face risks, such as batteries being partially depleted and lubricants settling in 
rotating wheel assemblies. According to department officials, DOD mitigates these risks when 
satellites are stored on the ground by performing maintenance and testing activities to ensure 
the satellite stays ready for launch. When stored on orbit, the most significant risk is the harsh 
space environment. 

According to officials from NASA, NOAA, and NRO, their satellites are generally built and 
launched immediately. NOAA acquires some weather satellites in block buys and generally 
stores them on orbit to enable NOAA to immediately respond to a capability gap caused by an 
on-orbit satellite failure. In contrast, NRO stores some satellites on the ground as part of the 
planned production of multiple satellites. 

Conclusions 

Although it now appears that DOD generally has begun to consider satellite storage earlier in its 
procurement process, no guidance exists to ensure that satellite storage will continue to be 
addressed early in the acquisition process. Furthermore, DOD has limited insight into the 
components of the satellite storage costs it has incurred. As a result, DOD may be missing 
opportunities to better inform its contract negotiations on the costs of satellite storage since it 
has not cultivated detailed cost data and has not involved DCAA or DCMA in assessing the 
reasonableness of contractors’ actual or proposed costs. As DOD moves forward with its efforts 
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to change the way it acquires satellites, having more detailed data on satellite storage costs 
could provide critical information for use in decision making. 

Recommendation for Executive Action 

To ensure that satellites storage is fully considered at the beginning of the acquisition process 
for all satellite programs and sufficient detailed cost data are maintained, we recommend that 
the Secretary of Defense provide guidance regarding when and how to use storage in the 
acquisition process, and establish mechanisms so that more detailed data are maintained for 
use in evaluating the reasonableness of contractors’ storage cost proposals and for informing 
DOD’s oversight of satellite acquisitions. 

Agency Comments 

We provided a draft of this report to DOD. In its written comments DOD concurred with our 
recommendation. The comments are reproduced in enclosure II. DOD also provided technical 
comments that have been incorporated where appropriate. 
 

We are sending copies of this report to the appropriate congressional committees, the Secretary 
of Defense, Director of NASA, Director of NOAA, and Director of the NRO. In addition, the 
report is available at no charge on the GAO website at http://www.gao.gov. 

Should you or your staff have questions concerning this report, contact me at (202) 512-4841 or 
at chaplainc@gao.gov. Contact points for our Offices of Congressional Relations and Public 
Affairs may be found on the last page of this report.  Key contributors to this report are Art 
Gallegos, Assistant Director; Marie Ahearn; R. Eli DeVan; and Jean Lee. 

 

Cristina T. Chaplain 
Director, Acquisition and Sourcing Management 
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