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Why GAO Did This Study

Commercial and military activities in space have grown considerably in the last decade, with continued growth
expected. This growth will increase the demand on the federal launch infrastructure that supports these activities.
DOD has already invested billions of dollars into launch systems and infrastructure. To support the growing demand,
DOD expects to spend over $18 billion on launch services and infrastructure over the next 5 years.

A Senate report includes a provision for GAO to assess DOD’s Phase 3 strategy. GAQO’s report addresses (1)
DOD’s Phase 3 strategy to meet its national security space launch demand and (2) the extent to which DOD is
addressing launch-related challenges as it executes Phase 3.

To conduct this work, GAO reviewed documentation, analyzed launch data, and visited all three federally owned
launch ranges. GAO also interviewed DOD officials, other federal agency officials, and contractor representatives
involved in launch activities.

What GAO Recommends

GAO is making three recommendations, including that DOD update its regulations to better define direct and indirect
cost guidance to improve its ability to recoup launch support costs and ensure that the Space Force prioritizes
issuing solicitations to provide insight into payload processing schedules and centralizes national security payload
processing schedules across space vehicle program offices. DOD concurred with all three recommendations.

What GAO Found

Over the last 30 years, the Department of Defense (DOD) has used different acquisition strategies to procure
launches for military satellites from commercial providers. DOD’s most recent acquisition strategy—Phase 3—
responds to DOD’s evolving and growing demand for launch services and infrastructure.

Phase 3 is a dual lane approach intended to lower government launch costs, ensure mission success and access to
space, and facilitate competition.

e Lane 1: Expands DOD’s supply of newer commercial providers that can meet a subset of launch requirements.

e Lane 2: Assures DOD'’s access to space with three commercial providers, which must meet all launch
requirements for a specified number of DOD’s most critical payloads.
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DOD is also taking steps to upgrade its launch infrastructure, which is strained by the increased rate of launches. In
addition to military launches, companies use federal ranges to meet their own commercial launch needs—and
commercial launches have more than quadrupled since 2021.

Commercial Launches at Federal Launch Sites Have Quadrupled Since 2021
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Source: GAO analysis of Federal Aviation Administration commercial launch data. | GAO-25-107228

Increases in commercial launches have resulted in DOD providing more support to commercial entities, but DOD
has struggled to accurately bill companies for direct costs. Until recently, DOD could not collect and be reimbursed
for indirect costs for commercial space launch services, which include the actual costs of maintaining, operating,
upgrading, and modernizing DOD space-related facilities. Recent legislation allows DOD to be reimbursed for
indirect costs within certain limitations, but DOD does not have clear cost collection and reimbursement guidance for
support services at launch ranges, potentially missing opportunities to recoup millions of dollars. DOD has limited
payload processing capacity and lacks sufficient commercial scheduling information to manage payload processing,
which is when the payload is integrated with the launch vehicle before it is transported to the launch pad. The lack of
insight into commercial processing schedules hinders DOD’s efforts to coordinate processing for its own payloads.
As a result, it lacks a critical tool to ensure effective coordination and efficient use of its existing and future
processing capacity.
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Letter

June 30, 2025
Congressional Committees

Commercial and military activities in space have grown considerably in the last decade as the nation’s use of
space-based assets for communications and national security has increased. Threats to commercial and
military use of space—such as adversaries developing ways to target U.S. space assets and communications
with those systems—have emerged and grown in recent years as well. In response to these threats, the
Department of Defense (DOD) plans to increase launches of new satellites to replace existing capabilities or
add new ones to meet the increasing demand for space-based capabilities.

The federal government has invested billions to develop launch capabilities and launch its satellites and other
assets into orbits by contracting with private companies. For example, since 2008, DOD and the National
Aeronautics and Space Administration (NASA) have collectively obligated over $48 billion to Space Exploration
Technologies Corporation (SpaceX) and United Launch Alliance (ULA)—the two primary launch providers
available during this time—for launch services and related activity. The Air Force has obligated over $29
billion of this amount to ULA and SpaceX for launch and related services.

Further, since the start of the Evolved Expendable Launch Vehicle (EELV) program in 1995, DOD has also
spent billions of dollars updating launch infrastructure to facilitate critical space launch activities. For example,
among other things, DOD has improved roads and other infrastructure at the federal launch ranges, including
Cape Canaveral Space Force Station and Vandenberg Space Force Base. These efforts have also enabled
commercial space activities at federally owned and operated launch ranges.

Continued growth of these space-based activities is likely to proceed in the future, with government and
commercial launches relying on government launch sites. To take advantage of this commercial market growth
and support the growing demand on infrastructure, DOD expects to spend approximately $17 billion on
national security launch services and nearly $1.4 billion on infrastructure over the next 5 years. DOD’s most
recent launch acquisition strategy—called Phase 3—continues to rely on commercial providers in a way that is
designed to accommodate this demand.

Senate Report 118-58 to accompany a bill on the National Defense Authorization Act (NDAA) for Fiscal Year
2024 contains a provision for us to assess the National Security Space Launch (NSSL) Phase 3 acquisition
strategy. Our report (1) describes DOD’s Phase 3 strategy and how it is structured to meet DOD’s national
security space launch demand and (2) assesses the extent to which DOD is addressing launch-related
challenges as it executes its Phase 3 acquisition strategy.

1Section 952 of the National Defense Authorization Act (NDAA) for Fiscal Year 2020, enacted on December 20, 2019, established the
U.S. Space Force as a separate branch of the Armed Forces within the Department of the Air Force. Pub. L. No. 116-92. Prior to that,
the Department of the Air Force started the Evolved Expendable Launch Vehicle program. The John S. McCain National Defense
Authorization Act for Fiscal Year 2019 contained a provision to rename this program the National Security Space Launch program in
2019. Pub. L. No. 115-232, § 1603 (2018).
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To describe DOD’s Phase 3 strategy to meet national security space launch needs, we reviewed U.S. Space
Force acquisition strategies and contract documentation, among other things, and interviewed Space Force
and other DOD officials. We also interviewed representatives from commercial launch providers that have
provided, or plan to provide, launch services to DOD. Additionally, we interviewed officials from the Federal
Aviation Administration (FAA) and NASA to understand their roles in overseeing and participating in the launch
industry. While the FAA and NASA play important roles in overseeing and participating in the launch industry,
we did not evaluate their efforts to oversee or acquire launch services. We included information from them in
our report to provide context for DOD'’s efforts.

To assess the extent to which DOD is addressing launch-related challenges, we analyzed government and
commercial launch data. Additionally, we conducted interviews with representatives from eight commercial
launch providers and one payload processing provider. We also visited all three federally operated launch
ranges: Cape Canaveral Space Force Station, Florida; Vandenberg Space Force Base, California; and
Wallops Flight Facility, Virginia. The Pacific Spaceport Complex — Alaska is located on Kodiak Island, Alaska,
and provides access to space for several agencies, including the Space Force. We did not include this launch
range in our review because launch activity is limited at this spaceport, and it is privately operated. Additionally,
we reviewed applicable statutes and guidance regarding the Space Force’s efforts to collect funds from
commercial launch providers using federal launch ranges. We analyzed actual and estimated direct charges
from fiscal years 2024 through 2026 and estimated potential indirect cost reimbursements as a percentage of
direct costs as authorized in statute.2 We also analyzed launch infrastructure plans and compared these plans
with applicable policy and DOD guidance. For more information on our objectives, scope, and methodology,
please see appendix I.

We conducted this performance audit from December 2023 to June 2025 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.

Background

Key Characteristics of Space Launch and Related Infrastructure
Space launches are generally categorized three ways:

« Military launches, also known as National Security Space launches. These launches support defense
and U.S. intelligence operations. Companies providing services for military launches must be able to
reliably place a range of payloads in all Earth orbits.3

« Civil launches. These are launches of non-defense-related government satellites for research and
exploration, such as those used by NASA.

2National Defense Authorization Act for Fiscal Year 2024, Pub. L. No. 118-31, § 1603 (codified at 10 U.S.C. § 2276a).

3Payloads are vehicles or sensors that operate in space. For the purposes of this report, we generally use this term to refer to satellites.
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« Commercial launches. These are launches of private sector payloads, such as communications satellites
and can also include lower value military payloads. Commercial launches are typically less demanding than
military or civil launches, as commercial payloads can tolerate more risk than government payloads.

Depending on their purpose and function, satellites are generally placed in one of several orbits above Earth.
Most satellites for national security space operations operate in low, medium, or geosynchronous Earth orbits
as well as polar orbit. Launching satellites into space requires increasing amounts of energy to reach the orbits
farther away from Earth, especially as the mass of the spacecraft increases. As a result, space lift capability is
generally divided into small, medium, and heavy categories.4 Figure 1 depicts the orbits relevant for satellite
launches.

|
Figure 1: Notional Depiction of Earth Orbits
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Source: GAO analysis of Department of Defense data. | GAO-25-107228

A vast increase in launches over the last several years was driven by commercial launches. SpaceX'’s
Starlink—a constellation of satellites intended to provide global, space-based internet service— has been
increasing since 2018 and comprises the majority of commercial launches since 2023. See figure 2.

4Lift refers to the thrust needed by a launch vehicle to carry a payload of a particular weight to its intended orbit in space.
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|
Figure 2: U.S. Military, Civil, and Commercial Space Launches, 2000-2024
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Source: GAO analysis of Federal Aviation Administration and Department of Defense launch data. | GAO-25-107228

Most space launches in the U.S. originate from one of three federally operated launch ranges: Cape
Canaveral, Florida; Vandenberg Space Force Base, California; and Wallops Flight Facility, Virginia. The U.S.
Space Force operates Cape Canaveral Space Force Station and Vandenberg Space Force Base, while NASA
operates Wallops Flight Facility. The vast majority of launches last year originated from Cape Canaveral and
Vandenberg. More recently, the U.S. has established a launch range in Alaska, but this range did not support a
launch in 2024. These ranges are in less populated, coastal locations to provide safe access to necessary
orbits. See figure 3.
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Figure 3: U.S. Orbital Military Launch Sites

Ak.
“
Pacific Spaceport
Complex, Alaska
Owned and operated
by Alaska Aerospace
Corporation
| 0
Ca. Va. «
» . -
/ Wallops Flight Facility,
Vandenberg Space Virginia
Force Base, California NASA-owned federal
DOD-owned federal é launch range
launch range . I 15
I 51 Cape Canaveral Space—"

Force Station, Florida

DOD-owned federal launch range;
adjacent to NASA’'s Kennedy Space Center

I 93
mmmmm Total [aunches by range in 2024

Source: GAO analysis of Department of Defense and National Aeronautics and Space Administration data. | GAO-25-107228

Each launch range has multiple launch complexes that vary in size and capabilities. A launch complex
generally includes a launch pad (or pads), fuel tanks, and supporting launch infrastructure, such as integration
facilities and operations control centers. Payload processing, also referred to as space vehicle processing,
typically occurs outside the launch complex. It is the critical stage in which satellites are encapsulated in the
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launch vehicle fairing—the protective nosecone—before transport to the launch site and connection to the
launch vehicle, which is then transported to the launch pad.s See figure 4.

Figure 4: Launch Range and Payload Processing Infrastructure
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Source: GAO presentation of launch site documents. | GAO-25-107228

Each launch range supports a mix of government and other uses. The contiguous Cape Canaveral Space
Force Station and Kennedy Space Center together have over a dozen government-owned launch complexes
leased or licensed to eight private companies through a variety of arrangements. For example, NASA uses one
of the three pads at Space Launch Complex 39 for its Space Launch System vehicle and leases one of the
pads to SpaceX. Several other launch complexes are under consideration for future leasing arrangements.
According to Space Force officials, Vandenberg Space Force Base has four launch complexes currently
leased or licensed to private companies, with additional space that could be developed and leased. Wallops

5Astrotech—a wholly owned subsidiary of the Lockheed Martin Corporation—provides most payload processing services for national
security space payloads, as well as some commercial and civil launches. Astrotech has four medium-to-heavy-lift-capable payload
processing bays adjacent to Cape Canaveral Space Force Station and three at Vandenberg Space Force Base. L3 Harris also has a
payload processing facility at Vandenberg Space Force Base. SpaceX owns payload processing facilities for its own payloads on both
Space Force-operated ranges. There are no payload processing facilities for medium-to-heavy lift launches at Wallops Flight Facility
because such launches are not conducted from that range.
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Flight Facility has five launch complexes and two pads for sounding rockets and hypersonic testing. NASA
leases the five launch complexes to the Virginia Space Port Authority.

Private launch service providers locate their operations at federal launch ranges because of strategic locations
and the launch support provided at these federally built and operated ranges. Launch providers lease launch
complexes from the federal government and typically fund infrastructure at their leased launch complexes,
while the federal government funds infrastructure on the surrounding range.é The government’s launch
infrastructure at the range includes telemetry equipment, radar, command destruct infrastructure, and optical
instruments to support launches across the range. Other government-supported infrastructure on the range
includes the roads and bridges used to transport equipment—such as the launch vehicle and payload—to the
launch pad, as well as electricity, water, and security. Figure 5 depicts a launch complex on Cape Canaveral
Space Force Station.

Figure 5: Launch Complex on Cape Canaveral Space Force Station

Source: U.S. Space Force. | GAO-25-107228

The Space Force is reimbursed by the launch providers for some of the range support and other launch-related
costs it incurs.

« Direct costs include the actual costs, such as salaries of U.S. civilian and contractor support personnel,
incurred by DOD as a result of use of its space-related facilities by the U.S. commercial space launch

At federally operated launch ranges, the Space Force allocates launch property to commercial launch service providers that wish to
start, or are currently conducting, space launch operations. Providers that have been matched to a launch site are then issued a real
property license for a period of 5 years to allow the company to develop its program and demonstrate technical success. The Space
Force reserves the right to terminate real property licenses if a company’s anticipated progress is not being made. Companies
operating or planning to operate at federal launch ranges have Commercial Space Operations Support Agreements with the U.S.
Space Force. During the process of obtaining one of these agreements, commercial launch service providers are vetted for foreign
investments and initial fiscal viability.
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providers. These costs reflect those that would not be borne by DOD in the absence of such use by the
U.S. commercial space launch providers.” For example, direct costs can include utilities, such as high-
pressure water service and electricity, as well as direct civilian labor. DOD has routinely charged launch
providers for direct costs.

« Indirect costs include the actual costs of maintaining, operating, upgrading, and modernizing the DOD
space-related facility.8 For example, indirect costs might include the cost to increase security personnel at
the gates of the launch range. Since December 2023, the Space Force has had the authority to recoup—
under a contract or agreement with commercial entities—a portion of its indirect costs associated with
space launch activities on a military installation, such as commercial launches on federal ranges. It began
doing so in 2024.°

Several federal agencies play key roles in enabling military, civil, and commercial launches. See table 1.

|
Table 1: Key Federal Launch Organizations That Enable Military, Civil, and Commercial Space Launches

Directorate/office Role

Department of Defense, U.S. Space Force

Space Systems Command SSC oversees military space acquisitions of satellites and other payloads through its space vehicle
(SSC) program offices. Space vehicle program offices manage the acquisition of space-based capabilities, such
as satellite communications, missile warning, tracking, defense, and many more.

Assured Access to Space AATS, which reports to SSC, acquires space launch services for U.S. military and intelligence agency

Directorate (AATS) satellites through the National Security Space Launch (NSSL) and Rocket Systems Launch program
offices.

NSSL and Rocket These programs are responsible for compiling launch demand from military and intelligence space vehicle

Systems Launch program program offices and procuring launch services to meet this demand. Both programs use commercial

offices companies to provide space launch services from federally owned and operated launch ranges.

Launch and Test Range This program provides multiple services and systems for its government and commercial customers, such

System as range safety, launch vehicle tracking, communications, and weather forecasts. Through this effort, the

program/Spaceport of the  Space Force is transitioning these systems to modernize Cape Canaveral Space Force Station and

Future initiative Vandenberg Space Force Base launch ranges.

National Aeronautics and Space Administration (NASA)

Launch Services program This program conducts space launches of its science and exploration projects from Cape Canaveral
Space Force Station, Vandenberg Space Force Base, and Wallops Flight Facility. Additionally, NASA
provides infrastructure and range support from its Wallops Flight Facility to multiple customers, including
the U.S. Navy, the National Oceanic and Atmospheric Administration, and the Federal Aviation
Administration, as well as other organizations.

Federal Aviation Administration (FAA)

Office of Commercial This office generally monitors the commercial space industry through its mission to license and regulate

Space Transportation commercial launches and reentries and to investigate mishaps. The FAA’s mission is to license and
regulate commercial launch operations to protect public health and safety, the safety of property, and the
national security and foreign policy interests of the United States.

Source: GAO summary of U.S. Space Force, National Aeronautics and Space Administration, and Federal Aviation Administration information. | GAO-25-107228

"Department of Defense, 7000.14-R, DOD Financial Management Regulation (December 2024).
8Department of Defense, 7000.14-R, DOD Financial Management Regulation (December 2024).
9National Defense Authorization Act for Fiscal Year 2024, Pub. L. No. 118-31, § 1603 (codified at 10 U.S.C. § 2276a).
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Note: Generally, the FAA issues licenses including for (1) a person to launch a launch vehicle or to operate a launch or reentry site, or to reenter a
reentry vehicle in the United States; and (2) a citizen of the United States to launch a launch vehicle or to operate a launch site or reentry site, or to
reenter a reentry vehicle, outside the United States. 51 U.S.C. § 50904 (a)(b).

Recent Innovations in the Launch Market

The launch market—both government and commercial—has changed in several significant ways in recent
years. Key innovations highlighted in our interviews with DOD officials include rising levels of private sector
investment; increasing numbers of launch companies and a widening array of launch vehicles; the advent of
reusable launch vehicle components, such as boosters; and advances in the technology and capabilities of
launch vehicles to allow multiple satellites on a single launch. Innovation in the launch industry has coincided
and, according to some experts, led to changes in the supply and demand for launch services. Changes in the
demand for launch services have included the rise of launches aimed at providing commercial services, such
as space-based internet and communications services. See figure 6 for an overview of recent changes in the
launch market.
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Figure 6: Key Changes to Satellite Launch Market Supply and Demand Since 2008
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Additionally, according to an independent study, the price of launches has declined sharply over the past
several decades. According to this study, as of 2022, the price of heavy launches to low-Earth orbit fell from
$11,600 per kilogram in 2004 to $1,500 per kilogram in 2018, an 87 percent decrease.°

Commercial launches have quadrupled since 2020 and feature multiple companies. For example, SpaceX and
Rocket Lab USA have consistently launched more payloads year after year over this time frame. Blue Origin
has continued to launch its New Shepard vehicle. At the same time, Firefly, a relatively new launch provider,
began launching its Alpha launch vehicle in 2021. See figure 7.
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Figure 7: Commercial Space Launches by Selected Providers, 2008-2024
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Demand for commercial launch has been driven by several factors, including growing interest in providing
commercial satellite communication services. Companies offering, or seeking to offer, these services are
increasingly planning constellations consisting of low-cost, smaller satellites located in low-Earth orbit. These
smaller satellites are designed to have shorter lifespans and, thus, need to be replenished more often. SpaceX
started launching its Starlink satellites in 2019 and has over 6,750 satellites in orbit, with plans for thousands

10Aerospace Security, A Project of the Center for Strategic and International Studies, Space Launch to Low- Earth Orbit: How Much
Does It Cost? (Sept.1, 2022).
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more. OneWeb, which also provides space-based internet and communications, began deploying its
constellation of over 600 low-Earth-orbit-based satellites in 2019. Similarly, Amazon began launching its Kuiper
constellation in 2025 and plans to build a constellation of over 3,200 satellites. For these services to continue,
the constellations will need to be refreshed with new satellites, which would create recurring demand for launch
services.

Additionally, the Space Force and other government entities are pursuing proliferated constellations in low-
Earth orbit to increase resilience. For example, the Space Development Agency is developing the Proliferated
Warfighter Space Architecture, which is a proliferated constellation of 300-500 optically linked satellites in low-
Earth orbit.1" This constellation consists of satellites launched roughly every 2 years, beginning in 2023. The
National Reconnaissance Office is also developing a proliferated architecture of satellites and began launching
those payloads in 2024.

National Security Space Launch Acquisitions

DOD has implemented various strategies over the last 3 decades to foster a competitive launch industry, lower
the price of launches, and assure continued access to space for DOD and the intelligence community.'2 It has
done so by leveraging the private sector to meet the expected demand for national security space launches.
For example, in 1995, DOD awarded launch service contracts to Boeing and Lockheed Martin under its
Evolved Expendable Launch Vehicle program (now called the NSSL). At the time, market forecasts indicated
that demand for commercial launches would be high enough to keep multiple launch providers in business.
However, in 2000, updated market forecasts indicated that demand for commercial launches would not
materialize. This resulted in the Air Force becoming the maijority customer for the two then-dominant launch
companies. In 2006, those companies formed a joint venture—ULA—which served as the Air Force’s sole
launch provider for a decade.

Since 2013, DOD has used a phased approach to awarding launch contracts. We have reported that the
phased approach was intended to increase competition across the launch market, reduce the cost of launches,
and provide flexibility to respond to potential geopolitical events.'3 Space Force officials estimated that the
phased approach to competition saved $7.1 billion from fiscal years 2012 through 2021 and more than $26

1For more information, see GAO, Laser Communications: Space Development Agency Should Create Links Between Development
Phases, GAO-25-106838 (Washington, D.C.: Feb. 26, 2025).

12For a detailed history of National Security Space Launch acquisition strategies, see app. Il.

13The Russian annexation of Crimea led to concerns over the Space Force’s reliance on ULA’s Atlas V launch vehicle, which uses a
main engine—the RD-180—designed and manufactured in Russia. The Carl Levin and Howard P. “Buck” McKeon National Defense
Authorization Act for 2015 generally prohibited the award or renewal of a contract for the procurement of property or services for space
launch activities under the Evolved Expendable Launch Vehicle program, if the contract carries out space launch activities using rocket
engines designed or manufactured in Russia. Pub. L. No. 113-291, § 1608 (2014). The National Defense Authorization Act for Fiscal
Year 2017, Pub. L. No. 114-328, section 1602 provided an exception to the prohibition on contracting with Russian suppliers of rocket
engines, allowing for the use of a total of 18 rocket engines designed or manufactured in Russia, essentially ending the Space Force’s
ability to buy launch services using the Atlas V launch vehicle after that point. See Pub. L. No. 114-328 § 1602 (2016). At the time of
this report, ULA has sold its remaining Atlas V launches—accounting for the remaining RD-180s—to other customers.
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billion over the life cycle of the program.4 For a timeline of the acquisition phases, see figure 8 and appendix
Il.

. ____________________________________________________________________________________________________________________________|
Figure 8: Department of Defense (DOD) Phased Launch Acquisition Strategy, Fiscal Years 2013-2030
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Source: GAO analysis of Department of Defense data. | GAO-25-107228

In the acquisition period known as Phase 2, the Space Force competitively awarded 5-year launch service
contracts to ULA and a new competitor, SpaceX. These contracts were for approximately 34 launches. In
January 2023, SpaceX’s Falcon Heavy successfully launched the first Phase 2 mission. In January and
October 2024, ULA’s Vulcan conducted its first and second certification launches, about 4 years later than its
original plans.'® During this delay, ULA continued to launch some satellites using other launch vehicles, and
others were launched by SpaceX. The Vulcan launch vehicle was certified for national security space launches
in March 2025. At the time of our reporting, the Vulcan had not yet launched any national security space
missions.

In 2023, the NSSL program designed an acquisition strategy—Phase 3—that is intended to leverage emerging
providers, avoid reliance on a single provider, and assure access to space for DOD’s most critical satellites.
DOD began awarding contracts for Phase 3 in June 2024.

14According to Space Force officials, the Space Force calculated these savings by comparing fiscal year budget requests between
2013 and 2019 with the 2012 budget request, which was the “high water mark” for the program. It calculated the life-cycle cost savings
by comparing the December 2019 life-cycle cost estimate with the 2013 approved program baseline.

15Launch certification requirements are captured in the Coordinated Strategy Among the United States Air Force, the National
Reconnaissance Office, the National Aeronautics and Space Administration for New Entrant Launch Vehicle Cetrtification. These
requirements stipulate that to be fully certified, a launch provider must demonstrate at least two successful launches, among other
requirements.
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Phase 3 Strategy Aims to Enhance Competition and Government
Buying Power to Meet Anticipated Space Launch Needs

Under its Phase 3 acquisition strategy, the NSSL program established a “dual lane” contracting approach to
enhance competition and tailor risk management. The strategy seeks to further enhance government buying
power by limiting launch acquisitions for other space vehicle program offices. Furthermore, the strategy was
designed in light of the increasing variety of potential launch providers to meet DOD’s demand for launch
services. In creating the Phase 3 strategy, DOD relied on lessons learned from prior acquisition phases, as
well as independent market research and feedback from industry.

DOD’s Phase 3 Acquisition Strategy Establishes Two Lanes Intended to Enhance
Competition and Tailor Risk Management

The NSSL program established a “dual lane” contracting approach under its Phase 3 acquisition strategy to
enhance competition and tailor risk management. Lane 1 is intended to foster competition by facilitating the
entry of new providers that are allowed to compete for missions with less stringent requirements. Lane 2 is

intended to ensure that DOD’s core needs for its highest-value payloads can be met by providers that have
met the full set of mission assurance requirements.

Lane 1 Is Intended to Facilitate New Providers, While Accepting Less Mission Assurance

Lane 1 is intended to facilitate the entry of newer launch providers to the NSSL launch business. The NSSL
program allows these providers to demonstrate a subset of the full certification requirements as they compete
for launches of payloads with less stringent requirements. For example, Lane 1 providers are required to
demonstrate only one successful launch before the award of a task order.

In addition, NSSL implemented a tiered set of mission assurance requirements for Lane 1 providers intended
to balance costs and risks. Mission assurance refers to the collection of activities undertaken throughout the
life cycle of a launch vehicle development program, through launch, to assure mission success and safety. It
can include activities such as prelaunch readiness reviews and launch vehicle hardware and software
verification. Lane 1 providers are required to complete mission assurance activities commensurate with the risk
level of the payload they are awarded.

o Tier 0: No mission-specific mission assurance; public safety review only, which can be conducted by
the FAA

e Tier 1: Minimal mission assurance; limited review of contractor data and processes

o Tier 2: Some mission assurance; selective review of contractor data and processes

e Tier 3: Moderate mission assurance; review of contractor data and processes; targeted independent
verification and validation based on identified risks

Further, the NSSL program will reopen competitions for the Phase 3 Lane 1 multiple award, indefinite delivery
contract on a yearly basis to potentially on-ramp new indefinite delivery, indefinite quantity contract holders to
the vendor pool. See table 2 for a summary of the Lane 1 acquisition strategy.
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Table 2: Summary of the Space Force’s Phase 3 Lane 1 National Security Space Launch Acquisition Strategy

Number of missions Approximately 31

Contract type Multiple award indefinite delivery, indefinite quantity contracts? (multiple providers compete for task orders)
Ordering period 5-year base, with 5-year option ordering period

Period of performance  Multiple years

Num_t:jer of launch Multiple launch providers; Lane 2 providers eligible to compete for Lane 1 competitions

providers

On-ramp opportunities Annual for new launch provider or system

Mission assurance® Tiered (i.e., commensurate with the risk level of the payload)

Source: GAO presentation of U.S. Space Force information. | GAO-25-107228

Indefinite-delivery, indefinite-quantity contracts are awarded to one or more contractors when the exact quantities and timing for products or services
are not known at the time of award.

bMission assurance is the comprehensive collection of activities undertaken throughout the life cycle of a launch vehicle development program, through
launch, to assure mission success and safety. It can include activities such as prelaunch readiness reviews, launch vehicle hardware and software
verification, and pedigree reviews.

In March 2025, the Space Force awarded firm-fixed-price, indefinite delivery, indefinite quantity National
Security Space Launch Phase 3 Lane 1 contracts to Rocket Lab USA, Inc., and Stoke Space. These providers
joined Blue Origin, SpaceX, and ULA, which were on-ramped to Lane 1 in 2024. Rocket Lab and Stoke Space
will each receive a $5 million firm-fixed-price task order to conduct initial capabilities assessments and develop
their approach to tailored mission assurance. Once Rocket Lab and Stoke Space complete their first
successful launch, they will be eligible to compete for launch service task orders on Lane 1, according to a
Space Force announcement.

Lane 2 Is Intended to Meet Core DOD Needs for Highest-Value Payloads

Lane 2 is intended to maintain assured access to space for critical payloads by providing a path for the most
mature launch providers to compete to launch NSSL’s most critical payloads. Launch providers in Lane 2 are
required to have met the full set of national security space launch certification requirements by October 1,
2026. For example, Lane 2 providers are required to demonstrate a minimum of two consecutive successful
launches before being eligible to launch payloads, as compared with the single launch requirement for Lane 1.
Additionally, Lane 2 providers are subject to full mission assurance, including a comprehensive review of
contractor data and processes and a full independent verification and validation process. 6 See table 3.

. ____________________________________________________________________________________________________________________________|
Table 3: Summary of the Space Force’s Phase 3 Lane 2 National Security Space Launch Acquisition Strategy

Number of missions Approximately 54
Contract type Indefinite delivery (requirements) contracts (firm-fixed-price)?
Ordering period 5-year base (fiscal years 2025-2029)

Period of performance Basic contract award has 5-year ordering period; performance under task orders may extend up to 3 years
beyond the ordering period

Number of launch 3
providers

16V erification and validation is a review process that assesses a system’s functionality, security, and compliance with requirements.
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On-ramp opportunities None in Phase 3 ordering period

Mission assurance® Full

Source: GAO presentation of U.S. Space Force information. | GAO-25-107228

8Indefinite delivery (requirements) contracts are awarded to one or more contractors when the exact quantities and timing for products or services are
not known at the time of award.

bMission assurance is the comprehensive collection of activities undertaken throughout the life cycle of a launch vehicle development program, through
launch, to assure mission success and safety. It can include activities such as prelaunch readiness reviews, launch vehicle hardware and software
verification, and pedigree reviews.

In April 2025, DOD officials reported that they awarded Blue Origin, SpaceX, and ULA firm-fixed-price,
indefinite-delivery (requirements) contracts for the NSSL Phase 3 Lane 2 launch service procurement.

e SpaceX received a $5.9 billion contract award for 28 launches.
e ULA received a $5.4 billion contract award for 19 launches.
e Blue Origin received a $2.4 billion contract award for a total of seven launches.

These contracts provide launch services, mission unique services, special studies, launch service support, and
early integration studies/mission analysis, among other items. Lane 2 offerors are required to complete
certification by October 1, 2026.

DOD intends for the Phase 3 strategy to protect the government’s interests if one or more launch providers fail
to deliver launch vehicles. For example, NSSL is allowing a wider array of new entrants via Lane 1 and three
established providers in Lane 2. Additionally, the strategy allows Lane 2 providers to compete for launches in
Lane 1. Furthermore, a larger pool of potential providers is expected to help protect the government’s interests
by maintaining a competitive environment if providers begin to consolidate as market forces evolve in the
coming years.

Phase 3 Acquisition Strategy Aims to Enhance Buying Power and Provide Long-Term
Flexibility for Future Needs

New Strategy Seeks to Enhance Government Buying Power by Limiting Outside Launch Acquisitions

DOD intends to further strengthen government buying power through the Phase 3 strategy by limiting “delivery-
on-orbit” acquisitions. Delivery-on-orbit acquisitions are those where the government’s space vehicle program
offices acquire launch services directly under a separate contract, rather than through NSSL'’s contracts.?
According to NSSL officials, in previous acquisition phases, some space vehicle program offices—including the

17NSSL officials told us that they proposed language that Congress incorporated into the Servicemember Quality and Life Improvement
and National Defense Authorization Act for Fiscal Year 2025 that extended the policy on contracts for launch services in the National
Defense Authorization Act for Fiscal Year 2022, which limited these delivery-on-orbit acquisitions. National Defense Authorization Act
for Fiscal Year 2022, Pub. L. No. 117-81, § 1601; National Defense Authorization Act for Fiscal Year 2025, Pub. L. No. 118-159, §
1605 (codified at 10 U.S.C. § 2276a). Specifically, a provision in the 2025 law requires the policy of DOD and the National
Reconnaissance Office to (1) utilize the NSSL program to the extent practical to procure launch services only from launch service
providers that can meet federal requirements on delivering required payloads to orbits covered under Phase 2 and (2) maximize
continuous competition for launch services as the Space Force initiates planning for Phase 3. If the Secretary of Defense or the Director
of the National Reconnaissance Office determines that a program requiring launch services that could be met using Phase 2 contracts
will, instead, use an alternative launch procurement approach, the Secretary or Director must, among other things, submit notification of
the use of this alternative approach to the appropriate congressional committees.

Page 16 GAO0-25-107228 DOD Launch Services



Letter

National Reconnaissance Office and Space Development Agency—had acquired launch services via delivery-
on-orbit contracts. NSSL officials told us that these types of acquisitions dilute the government’s buying power
by weakening the potential for economies of scale for NSSL launch services.® Officials said they believe the
program can reduce the costs of individual launches by consolidating the government’s purchases of launch
services (i.e., by procuring them on behalf of DOD rather than individual DOD entities procuring their own
launches). Consistent with this approach, in October 2024, DOD awarded the first two task orders under Lane
1 of the Phase 3 strategy for seven Space Development Agency launches and several missions for the
National Reconnaissance Office.

New Strateqy Aims to Leverage Launch Supply Options to Meet DOD’s Evolving Launch Demand

The Phase 3 strategy is intended to foster a varied launch market, which would allow DOD to leverage the
availability of more launch providers to keep pace with its expected needs. Examples of these needs include

e more launches overall. DOD anticipates about 85 launches over the next 5 years (2025-2029). This is
an increase from 40 launches over the previous 5 years;

¢ more launches to less challenging orbits. DOD expects to increasingly procure launch services for
payloads to less challenging orbits. These could be addressed by small launch vehicles or
multimanifesting missions on larger launch vehicles.'® Specifically, from fiscal years 2025 to 2029,
about one-third of the planned national security launches are to low-Earth orbit, which is less
challenging to reach. Low-Earth orbit is generally the point of entry for new launch providers, as smaller
launch vehicles can more easily achieve it, and payloads placed in this orbit are usually less expensive
and less complex. As these launch providers gain experience and demonstrate successful launches,
they are expected to gradually develop launch vehicles that can achieve the more challenging orbits;

¢ continued launches to challenging orbits. DOD will also continue to procure launch services for its
most critical satellites to more challenging orbits. From fiscal years 2025 to 2029, more than half of the
planned national security launches are to the more challenging orbits (i.e., medium-Earth orbit and
geosynchronous-Earth orbit); and

¢ addressing complex missions. The Phase 3 strategy can also help ensure that DOD can leverage
launch providers that can address complex, mission-specific needs. These needs include classified
payloads with unique security requirements and multimanifested missions.

Other NSSL needs include tactically responsive launch. This refers to an end-to-end launch capability that can
be called upon to rapidly plan and launch a national security satellite to respond quickly to adversary
aggression. For example, this might include replacement of a satellite that was attacked. DOD officials stated
that maintaining tactically responsive launch capability is a priority. Several potential launch providers we
interviewed expressed concern about unclear and inconsistent demand for tactically responsive launches, but
DOD officials said the Phase 3 acquisition strategy will be able to address these needs. Specifically, DOD
officials said these needs can likely be addressed by the wider array of new launch providers available to DOD
via Lane 1.

18Economies of scale are cost savings that occur as the number of units procured increases.

19Multimanifesting refers to an increased number of payloads on a single launch.
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DOD Incorporated Historical Lessons Learned, Market Research, and Industry
Feedback to Develop Its Phase 3 Strategy

To develop its Phase 3 strategy, DOD relied on historical lessons learned, market research, and industry
feedback.

Historical lessons learned. DOD built upon lessons learned from prior acquisition approaches. For example,
in Phase 1, DOD awarded a sole-source contract to ULA, the only certified provider at that time. As a result,
DOD did not benefit from the potential of competitive pricing from multiple providers. In Phase 2, to increase
competition and reduce pricing, the NSSL program awarded contracts to two providers, ULA and SpaceX, over
a 5-year block buy. In developing the Phase 3 strategy, the emerging maturity of a broader commercial market
has afforded DOD the opportunity to leverage this potential to reduce pricing, expand launch capacity, and
increase resiliency.

DOD officials told us they also considered the historical delays experienced by launch providers in developing
and certifying new launch vehicles. For example, as previously noted, the first flight of ULA’s Vulcan launch
vehicle was about 4 years later than initially planned. DOD considered this in developing a strategy that allows
new indefinite-delivery, indefinite-quantity contract holders to compete for launch task award orders but
minimizes reliance on providers that have not yet proven their launch vehicles. For example, under the Phase
3 Lane 1 acquisition strategy, the indefinite-delivery, indefinite-quantity contract award requires offerors to have
a credible path to launch within 12 months of the task order proposal due date. Offerors are required to
demonstrate one successful launch for a launch services task order award. Lane 2 offerors are required to
complete certification by October 1, 2026.

Market research. DOD commissioned market research on expected launch demand and availability of
emerging launch service providers from several independent entities. According to this research, by 2028,
approximately nine U.S. launch providers may be able to produce vehicles capable of reaching one or more of
the orbits required for national security space launches. Space Force officials also held discussions with space
vehicle program offices to understand their demand for launch services.

Industry feedback. DOD officials told us they solicited industry feedback in multiple ways. For example, they
held discussions with launch providers and hosted industry day events. In addition, DOD considered feedback
it solicited and received from 13 potential launch vehicle providers on its two draft requests for proposal. In
response to this feedback, DOD reported that it accepted, partially accepted, or clarified requirements in
response to most of the comments received from industry respondents.

DOD Is Addressing Launch Infrastructure Challenges but Also Faces
Issues Recouping Costs and Improving Payload Processing
Capabilities

DOD is facing challenges related to its launch infrastructure and logistics that it is working to address. It is also
facing challenges as it calculates and collects direct and indirect cost reimbursements from commercial entities

that use federal launch ranges. Addressing these challenges could help DOD recoup millions from these
entities, but it also faces limitations in spending these funds. Furthermore, DOD faces challenges with payload

Page 18 GAO0-25-107228 DOD Launch Services



Letter

processing capacity and lacks the insight it needs into commercial processing schedules to effectively
coordinate processing schedules across its space vehicle program offices.

DOD lIs Facing Challenges Related to Launch Infrastructure and Logistics That It Is
Working to Address

Launch Infrastructure and Logistical Challenges

Over the last decade, the facilities and related infrastructure at federal launch ranges have become
increasingly strained, as companies conduct significantly more commercial launches than the ranges have
historically supported. Figure 9 illustrates the significant growth of these launches.

Figure 9: Commercial Space Launches at Federal Launch Ranges, 2000-2024
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Source: GAO analysis of Federal Aviation Administration data. | GAO-25-107228

Federal launch infrastructure is aging and, in general, was not designed to accommodate high launch cadence,
larger launch vehicles, or the logistics of modern launches. Some effects of higher launch cadence and larger
launch vehicles include strained utility and road systems and complex logistics of moving oversized vehicles.

o Strained utility and road systems. According to range officials at both Cape Canaveral Space Force
Station and Vandenberg Space Force Base, utilities that deliver water, power, and other commodities
are increasingly strained as more launches occur. For example, wastewater treatment systems were
not built to accommodate the volume of water that sprays the launch vehicle during liftoff to mitigate
noise and heat impacts, known as the launch vehicle deluge system. Additionally, launch range
personnel are conducting more maintenance and repairs than previously required on critical
infrastructure across the range, including roads, bridges, and power systems. For example, Space
Force officials told us that as launch providers develop and build their launch pads, the construction
equipment puts wear and tear on Cape Canaveral Space Force Station’s infrastructure. Ongoing
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construction at launch pads has resulted in Cape Canaveral Space Force Station personnel making
road and other repairs monthly, rather than quarterly. The Space Force funds these additional repairs.

o Complex logistics of moving oversized vehicles. Determining the logistics of moving oversized
vehicles is highly complex. For example, Space Force officials told us that Blue Origin’s New Glenn
launch vehicle is too large to cross one of the primary bridges—the most direct route to the launch
site—from Kennedy Space Center onto Cape Canaveral Space Force Station. As a result, company
personnel must take a much longer route around Cape Canaveral Space Force Station to their launch
site, which causes congestion for other operations on the range. Moving launch vehicles around the
range blocks traffic—as many current roads can only accommodate one launch vehicle at a time—and
can result in safety issues. For example, according to Space Force documentation, ULA’s Vulcan
launch vehicle requires a minimum of five oversized moves around Cape Canaveral Space Force
Station to get to the launch pad.20 This is due, in part, to the size of the vehicle and existing roadways
on Cape Canaveral Space Force Station. Moreover, in a 2023 review of ground transportation impacts
on Cape Canaveral Space Force Station, the Space Force found at least six incidents where
transporting components of the launch vehicles caused safety or traffic issues. These incidents
included near-miss collisions with infrastructure at the launch pad, boosters stuck on roads or at turns,
payloads hitting above-ground powerlines, and explosives being transported unsafely.

Launch vehicle innovations, such as reusable components and new propellant types, have also led to
challenges on launch ranges.

o Reusable components. Reusable launch vehicle components, combined with increased launch
cadence, have contributed to the increase in operation and maintenance costs, road wear and tear, and
increased demand for security. These reusable components significantly help bring down launch costs,
which benefits the government as well as commercial activity in space, but they also strain range
resources and cause additional logistical challenges. For example, SpaceX currently reuses Falcon 9
boosters and fairings. After each launch, SpaceX lands many of its boosters on barges in the ocean
and then transports them from the nearby port to the range for refurbishment and reuse. According to
Space Force documentation, the Falcon 9 requires a minimum of 10 oversized moves to recover the
reusable components and refurbish them for launch. Figure 10 shows a used Falcon 9 booster being
transported on Cape Canaveral Space Force Station.

20A vehicle and load are considered oversized when the vehicle and the cargo it carries exceed the federally and state defined
requirements for length or width. See GAO, Transportation Safety: Federal Highway Administration Should Conduct Research to
Determine Best Practices in Permitting Oversize Vehicles, GAO-15-236 (Washington, D.C.: Feb. 26, 2015).
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Figure 10: SpaceX Booster Being Transported on Cape Canaveral Space Force Station

"\‘\L

Source: GAO. | GAO-25-107228

« New propellant types. Launch vehicles using new propellant types also contribute to logistical challenges
at the federal ranges. Some launch providers use, or plan to use, novel propellant types that require larger
clearance zones—areas that must be cleared of personnel for safety—on Cape Canaveral Space Force
Station.2! This could affect the operation of other activities on the range, including those of other launch
providers. Specifically, five launch vehicles currently under development plan to use liquid oxygen and
liquid methane (LOX-methane) to provide more efficient and powerful lift capability than liquid oxygen and
kerosene-based fuel.22

The uncertainty associated with clearance zones for launches using LOX-methane propellant contributes to
logistical challenges on the range. According to FAA documentation, formulas for calculating, modelling,
and establishing LOX-methane clearance zones do not yet exist, as there is significant uncertainty over the
explosive yield, if an explosion were to occur. As a result, launch operators are required to clear large
areas on the range for launches using combinations of LOX-methane as propellant. Launch providers we
spoke with expressed concern that the large size of the clearance zones during launches using these
propellant types will effectively halt neighboring range operations during a launch.23 Space Force officials
added that FAA licensing requirements to protect neighboring facilities and critical assets on the launch
range—known as resource protection requirements—create logistical challenges and limit launch

21Clearance zones, also referred to as Quantity Distance arcs, are the area in which the blast or fragmentation from a blast could cause
damage or injury.

22propellants using liquid oxygen and liquid methane are also referred to LOX/LNG.

235pace Force officials noted that environmental constraints are also a challenge at both Cape Canaveral Space Force Station and
Vandenberg Space Force Base. However, we did not include these challenges in the scope of our report.
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availability.24 The officials said that these requirements particularly affect small and medium launch
providers that need more launch opportunities to demonstrate their reliability.

Efforts to Address Launch Infrastructure and Logistical Challenges

DOD has multiple efforts underway to address some of the challenges related to launch infrastructure and
logistics. DOD officials said that current and planned efforts to mitigate congestion and increase efficiency at
the launch ranges allow them to address short-term capability concerns. However, they noted that
infrastructure investments and logistical changes are necessary to ensure the continued function of the launch
ranges into the future—especially with launch cadences expected to continue to increase and infrastructure
needing more frequent repairs. Table 4 summarizes DOD’s efforts to address launch infrastructure challenges.

|
Table 4: Department of Defense Efforts to Address Launch Infrastructure Challenges

Effort Funding Details or purpose of effort

Spaceports of the $1.4 billion Projects across both Cape Canaveral Space Force Station and Vandenberg Space Force
Future infrastructure Base include funding for lift stations, weather towers, wastewater systems, roads, and
projects other improvements. These projects also include upgrading communications networks;

procuring support to meet increased launch capacity and cadence requirements; and
digitally transforming sensors and systems that provide data, video, and communications
for command and control of launch operations. The Space Force started planning and
implementing these projects and expects them to continue into the 2030s.

The Rocket System Launch program (RSLP) executes infrastructure improvements at
Wallops Flight Facility and the Pacific Spaceport Complex - Alaska to increase the
military’s future use of these ranges. RSLP received $96.3 million from fiscal years 2017
to 2024 and invested these funds equally at these two sites.

Establishing Mission $800 million Move administrative buildings farther from launch pads to accommodate larger clearance
Development zones on zones and to avoid evacuating the associated personnel during launches.

ranges

Revising transportation Not applicable Avoid hazardous situations and blocked traffic and create more efficient pathways for
policies on Cape launch vehicles.

Canaveral Space Force

Station

Source: GAO summary of U.S. Space Force information. | GAO-25-107228

In addition to these projects, the Space Force has taken steps to increase launch capacity and reduce demand
for time-intensive activities across Cape Canaveral Space Force Station and Vandenberg Space Force Base.
For example, Space Force officials stated they began requiring launch providers to use autonomous flight
termination technology on their launch vehicles, which reduced the demand for government resources to
support launches.25 As a result, range personnel reduced the time it takes to reset the launch pad and range
resources between launches from 3 days down to approximately 9 hours. Additionally, Space Force officials
noted that they accommodated two launches in a 12-hour time frame 10 times in the past year.

24For Launch and Reentry Licensing Requirements, see 14 C.F.R. § 450, implementing 51 U.S.C. §§ 50901-50923.

25As of 2021, the Autonomous Flight Safety System, which replaced the Flight Termination System, was being used by some launch
companies to increase launch capabilities, readiness, and accuracy, while saving time and money. The Flight Termination System
tracks launch vehicles by sending data between the vehicle and the ground. It is operated by personnel who use radar, telemetry,
optics, and other instruments that required downtime between launches. The Autonomous Flight Safety System does not use all the
ground-based instruments that the Flight Termination System did and decreases workforce requirements and launch preparation times.
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NASA is also taking steps to advance DOD and commercial launch capability at Wallops Flight Facility for
small-to-medium launches, which has the potential to alleviate some of the space and logistics constraints at
Cape Canaveral Space Force Station and Kennedy Space Center.26 For example, several launch providers
are developing medium lift vehicles to conduct national security launches from Wallops Flight Facility.27
Additionally, NASA officials told us they expect an increase in commercial small and medium launch demand
through 2030. To accommodate this demand, increase efficiency at the range, and lower costs, NASA
developed lessons learned with Rocket Lab USA for more efficient launch processes. NASA also developed
the NASA Autonomous Flight Termination Unit at Wallops to reduce the cost and use of range infrastructure
and operations. NASA officials told us they are working with Cape Canaveral Space Force Station personnel to
assess consistency across scheduling systems at both ranges. They are also communicating best practices for
launch operations, safety processes, and other areas of collaboration to increase their capability and launch
efficiency.

Finally, the Space Force and other agencies are taking steps to address uncertainties related to LOX-methane
propellants. A multiagency team consisting of FAA, Space Force, and NASA representatives is currently
coordinating additional research on the explosive effects of LOX-methane propellant combinations. This
research intends to ensure consistent safety determinations that will accurately provide launch criteria for
public safety. As commercial launches have significantly increased since 2016, so have mishaps involving
catastrophic launch explosions or system failures in flight.28 In commercial space transportation, mishaps are
an expected part of the industry’s development as launch providers develop new designs and gain
experience.2?

DOD Could Collect Millions in Direct Costs from Commercial Entities for Use of Federal
Launch Ranges, but Faces Challenges

The Space Force collects direct and indirect cost reimbursements from commercial entities that use federal
launch ranges. However, the Space Force faces challenges in its efforts to calculate and collect direct costs.
We found that better capturing direct costs could help the Space Force recoup millions in indirect costs.
However, the statutory cap on indirect cost reimbursements limits the amount the Space Force can collect
through fiscal year 2026.

26To support launches on Wallops Flight Facility, the Space Force told us it received additional funding in its budget for making
improvements to the facility to accommodate national security launches.

27TNASA officials at Wallops Flight Facility stated that, until 2013, Wallops primarily conducted suborbital launches. NASA conducted its
first orbital launch in 1961 followed by seven orbital launches, of which one failed, between 1993 and 1999. Since 2013, Wallops has
conducted several medium launches. However, Wallops cannot accommodate heavy lift launch vehicles and is not planning to
accommodate these large vehicles in the future.

28None of the 50 FAA-identified mishaps between 2000 and 2023 resulted in fatalities, serious injuries, or significant property damage
to the public.

29GAOQ, Commercial Space Transportation: FAA Should Improve Its Mishap Investigation Process, GAO-24-105561 (Washington, D.C.:
Dec. 7, 2023).
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Direct and Indirect Cost Reimbursements

The Space Force collects direct cost reimbursements from commercial entities for providing them with
reimbursable support services at federal launch ranges.3° In the last 5 years, DOD issued several policies or
memorandums to ensure that it is recouping its direct costs for providing commercial launch support
services.3' On June 19, 2020, the Acting Secretary of Defense issued a memorandum, Reimbursable Activities
in Support of Other Entities, outlining the requirement to no longer provide nonreimbursable support of any
nature to other federal, state, territorial, tribal, or private groups or organizations; foreign governments; and
international organizations, unless required by statute or authorized but not required by statute. This
memorandum was later incorporated into the DOD Financial Management Regulation, which now requires
DOD components to obtain reimbursement from other DOD organizations, other federal agencies, and the
public for direct civilian labor costs when performing a service or providing materials to another entity.32

More recently, a law requires the Space Force to include a specific provision in a contract or other transaction
with a commercial entity.33 This provision requires the commercial entity to reimburse DOD for all direct costs
to the U.S. that are associated with any good, service, or equipment provided to the commercial entity under
the contract or other transaction.

Section 1603 of the NDAA for Fiscal Year 2024 also authorized the Space Force to collect a limited amount of
indirect cost reimbursements from commercial entities for providing them with launch support services.34
Indirect costs include the actual costs of maintaining, operating, upgrading, and modernizing the DOD space-
related facilities. Until this law was implemented, the Space Force could not be reimbursed for indirect costs.
Section 1603 of the NDAA for Fiscal Year 2024 stated that DOD may include a provision in a contract or other
transaction with a commercial entity that requires the commercial entity to reimburse DOD for indirect costs as
the Secretary considers to be appropriate.35 The contract or other transaction may provide for the
reimbursement of indirect costs by establishing a rate, fixed price, or similar mechanism that the Secretary
concerned determines is reasonable.

Space Force officials told us that, because of this authorization, they began charging indirect costs to
commercial space launch entities at a rate of 30 percent of direct costs, the most allowed by statute, beginning
in June 2024.

30The federal launch ranges provide reimbursable services to commercial, government, and other DOD customers.

31Space launch support services include electric, gas, water, and wastewater utilities; high pressure and pump water services; chemical
laboratory testing; booster and rocket storage areas; fire prevention; and financial and acquisition activities. “Space launch” includes all
activities, supplies, equipment, facilities, or services supporting launch preparation, launch, reentry, recovery, and other launch-related
activities for both the payload and the space transportation vehicle.

32Department of Defense 7000.14R, Financial Management Regulation, Volume 11A, Chapter 13.

33National Defense Authorization Act for Fiscal Year 2024, Pub. L. No. 118-31, § 1603 (2023) (codified at 10 U.S.C. § 2276-a).
34Pub. L. No. 118-31, § 1603 (2023) (codified at 10 U.S.C. § 2276a).

35Pub. L. No. 118-31, § 1603 (2023) (codified at 10 U.S.C. § 2276a).
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The Space Force Faces Challenges Calculating and Collecting Direct Costs

The Space Force faces several challenges in calculating and collecting direct cost reimbursements from
commercial entities.

Full direct costs are unknown. According to Space Force officials, the Space Force does not know
the full costs associated with providing space launch support services for commercial launches. This is
because (1) previous support contracts did not track direct costs by launch, and (2) the nature of the
support the Space Force provides has changed as technology has changed. Space Force officials said
that they plan to include improved direct cost calculation and tracking methodologies as task orders
under the planned award of the Space Force Range indefinite delivery, indefinite quantity contract.
Officials stated that the new Space Force Range support contract would include methodologies to track
costs, whether providers are conducting launches for government customers or commercial customers.
This would allow officials to better understand the costs incurred from commercial launches and better
characterize costs per launch. The Space Force reported that it awarded this contract in May 2025.36
Officials also said that new technology modernized many range assets and that government and
contractor labor have been reduced. At the same time, commercial launch service providers have
modernized their launch vehicles to minimize or even eliminate the need for the most labor-intensive
range assets. Officials told us that currently, commercial launch providers continue to rely on range
communications and weather systems that operate 24/7 with little direct labor.

Billing for direct costs has been uneven. The Space Force has struggled to fully estimate and bill
commercial entities for the direct costs of providing them space launch support services. In October
2022, the Air Force Audit Agency found that the Space Force had an opportunity to increase direct cost
reimbursements for providing range support services to providers conducting commercial launches.37
The audit also found deficiencies in the Space Force’s billing and oversight of direct cost
reimbursements.38 For example, it found that the Space Force could increase its direct cost
reimbursements for space launch support by $4.2 million annually and $25 million over 6 years by
improving its billing processes and oversight. Further, the audit found that the Space Force did not bill
either SpaceX or ULA for high-pressure water production at the launch pads in fiscal year 2021—even
though it had guidance stating that commercial customers should be charged the basic costs to
purchase and produce a utility. The audit also found that the Space Force provided nearly $2 million in
booster and rocket storage services but only billed about half of its costs for providing those services.

The audit identified several reasons that the Space Force underbilled for range support services. These
reasons included Space Force noncompliance with Air Force guidance and a lack of reimbursement
methodologies, oversight, and higher-level guidance. The audit found that the DOD Financial
Management Regulation lacked clear guidance to accurately bill reimbursable customers. The Space
Force, in coordination with the Office of the Under Secretary of Defense Comptroller, aims to update
DOD’s Financial Management Regulation, which provides reimbursement policy for the provision of
DOD support to U.S. commercial space activities. According to Space Force officials, these updates will
include process adjustments to increase the accuracy of collecting reimbursements and will clarify how

36GAO did not review this contract because it was awarded after our audit work for this report concluded.

37Secretary of the Air Force, Report of Air Force Audit Agency: Space Launch Reimbursements (Washington, D.C.: Oct. 6, 2022).

38Department of Defense, 7000.14-R.
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to calculate direct costs. According to the Space Force’s corrective action plan, efforts to address the
findings of the audit are taking longer than expected and depend on these updates to the Financial
Management Regulation, which have not yet been made.

Taking steps to address billing deficiencies and to develop a robust methodology for capturing all direct costs
to commercial providers as they are incurred is important. Doing so may allow DOD to recoup what it spends
to support commercial launches and help address repairs and improvements to launch infrastructure.

Better Capturing Direct Costs Could Help the Space Force Collect Millions in Indirect Costs

If the Space Force better calculates and collects direct costs associated with providing commercial launch
support services, it has an opportunity to recoup millions of dollars by calculating and collecting the associated
indirect costs, within statutory limitations. Section 1603 of the NDAA for Fiscal Year 2024 limits the amount of
indirect costs in a commercial entity’s contract or other transaction that are reimbursable to not more than 30
percent, not to exceed $5 million annually, of all the direct costs that were reimbursed in each of the fiscal
years 2024, 2025, and 2026. After fiscal year 2026, DOD may change how it calculates indirect costs as a rate
or percentage of direct costs and without the $5 million annual cap.39

Under the new authority, the Space Force estimated it can expect to collect as much as nearly $16 million per
year from indirect cost reimbursements in the next 2 fiscal years (2025 and 2026). See table 5 for estimated
direct and indirect cost reimbursements for fiscal years 2025 and 2026.40

|
Table 5: Estimated Reimbursements for Space Force Commercial Launch Support Services, Fiscal Years 2025-2026

Fiscal year Space Force estimated direct cost Space Force estimated indirect cost
reimbursements reimbursements

2025 $58,278,412 $14,476,015

2026 $88,688,885 $15,959,188

Total $147 million $30 million

Source: GAO analysis of Space Force data. | GAO-25-107228

Note: By law, the Space Force can be reimbursed for indirect costs of no more than 30 percent, not to exceed $5 million annually, of all the direct costs
from a commercial launch entity. National Defense Authorization Act for Fiscal Year 2024, Pub. L. No. 118-31, § 1603 (codified at 10 U.S.C. § 2276a).
Space Force estimates and subsequent calculations may change, depending on several factors, including the actual number of commercial launches
conducted, technology, and changes to statutory authority and limitations.

Because commercial launches are expected to increase in the future, the Space Force could expect to collect
an increasing amount in both direct and indirect cost reimbursements. Therefore, the 2022 audit findings—that
the Space Force underestimates its actual direct costs and needs a better methodology for capturing those
costs—could become relevant. Capturing more direct costs could increase the amount of indirect cost
reimbursements that the Space Force can collect.

39After fiscal year 2026, indirect reimbursements must be collected, as needed, for continued space launch support services
incorporating a pricing methodology that is transparent to, and informed by, industry partners. Secretary of the Air Force, Department of
the Air Force Policy Memorandum Establishing Authority for Implementation of Increasing Space Launch Capacity Through Space
Launch Support Services (Washington, D.C.: Sept. 26, 2024).

40For reference, DOD requested nearly $374 million in its fiscal year 2025 budget request to operate and maintain its space launch
ranges, which includes range support services. According to Air Force guidance on indirect cost collection, the funds collected from the
new authority on indirect costs cannot be used to offset the Operations and Maintenance budget request.
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Statutory Reimbursement Cap Limits Indirect Cost Collection Through Fiscal Year 2026

We found that the statutory reimbursement cap will result in some commercial entities receiving DOD launch
range support without reimbursing DOD for those indirect costs for fiscal years 2024 through 2026. According
to officials we spoke with and Air Force guidance, the intent of collecting indirect costs is to increase launch
capacity and get reimbursed for costs from the providers that are currently benefiting, or will in the future
benefit, from launching at the federal range.4! But, officials told us they estimate that commercial entities with
high numbers of commercial launches will hit the statutory $5 million reimbursement cap more quickly than
providers that launch less frequently. After a provider with more frequent launches hits the $5 million cap, the
Space Force will no longer be recouping its indirect costs for providing range support services. This will limit
the reimbursements to DOD, even though providers are still using DOD facilities past the time the
reimbursements are capped. For example, we analyzed the actual direct cost reimbursements that the Space
Force collected beginning in June of fiscal year 2024. We found that SpaceX would have hit and exceeded the
$5 million cap in fiscal year 2024 had the Space Force been collecting indirect reimbursements for the entire
year.42 Moreover, Space Force estimates show that the indirect costs of two providers—SpaceX and ULA—will
exceed the $5 million cap in fiscal years 2025 and 2026.

The Space Force is assessing the effects of the statutory reimbursement cap, including how the cap affects
indirect cost recoupment, over the next several fiscal years. For example, the Space Force estimates that
without the $5 million cap on indirect costs, it could collect nearly $3 million more in fiscal year 2025 and
approximately $11 million more in fiscal year 2026.

Section 1603 of the NDAA for Fiscal Year 2024 requires the Secretary of each military department to prescribe
regulations on carrying out the authority to collect indirect cost reimbursements.43 Space Force officials told us
they are in the process of developing these regulations and implementing lessons learned from the first year of
collecting indirect reimbursements. The Space Force is assessing the statutory cap on indirect cost
reimbursements—which is set to expire at the end of fiscal year 2026—and report its findings to the
congressional defense committees.44 The Secretary of the Air Force approved the memorandum for
authorization to collect associated indirect cost to direct cost from commercial space launch entities on June 7,
2024, and will revise the regulations with Space Systems Command and the Defense Secretary. There is not
enough information for us to evaluate the agency’s implementation at this time. DOD is still in the process of
addressing its cost reimbursement calculations and collection methods within the requirements of the existing
statute.

41Secretary of the Air Force, Department of the Air Force Policy Memorandum Establishing Authority for Implementation of Increasing
Space Launch Capacity. Although government and commercial launches are expected to increase over the next 5 years, forecasts
vary. Space Force officials stated they expect hundreds of launches per year from federal ranges.

42The Space Force began collecting indirect cost reimbursements on June 7, 2024.
4310 U.S.C. § 2276a (b)(4).

44The law requires each military department, including the Space Force, to report for fiscal years 2024, 2025, and 2026 to the
congressional defense committees on (1) the total amounts of direct and indirect costs reimbursed under contracts and other
transactions to each spaceport for the fiscal year covered by the report; (2) a description of the support provided by reimbursed indirect
costs for the fiscal year covered by the report; and (3) the rate, fixed price, or similar mechanism used to calculate the amount of the
indirect costs that are reimbursable for the fiscal year following the fiscal year covered by the report. 10 U.S.C. § 2276a(d).
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The Space Force Is Limited in Spending Collected Funds

The Space Force is limited in spending the reimbursements it collects from commercial entities for goods,
services, or equipment provided to them due to statutory restrictions. The law requiring a military department to
be reimbursed for direct costs and authorizing the collection of indirect costs from commercial entities for
goods, services, or equipment provided to them also requires the agency to credit the reimbursements back to
the appropriations account from which the cost is derived. In this case, the reimbursed space launch costs are
designated as Operations and Maintenance appropriations, which are available for obligation for 1 year.45 This
means that the Space Force must obligate the direct and indirect cost reimbursements from commercial
entities within the fiscal year those funds are available. Space Force officials said that this is a limited amount
of time to calculate, collect, and obligate these funds. Space Force guidance on implementing the law states
that the Space Force cannot obligate the direct and indirect cost reimbursements it collects each fiscal year
past the 1-year period of availability, which officials told us restricts them from funding larger infrastructure
investments that would strengthen launch capacity.

The requirement to obligate the direct and indirect cost reimbursements in the same year they are collected is
at odds with the Space Force’s ability to improve large-scale and expensive launch infrastructure to enhance
its efficiency and cost effectiveness. For example, the Space Force wants to fund larger projects, like building
new utility systems, roads, or bridges to accommodate increases in commercial launches and larger vehicles.
But, constructing infrastructure such as a bridge that would shorten launch vehicle routes around the range
could cost over $100 million and take years to plan and build.

As a result of these limitations, Space Force officials said they are identifying priority small projects and repairs
they can fund with the direct and indirect cost reimbursements that will provide common-use benefits to launch
service providers. For example, they updated safety software and plan to repair fiberoptics and upgrade launch
range security inspection stations.

The agency is currently working with United States Air Force and the Office of the Secretary of Defense to
revise the regulatory Financial Management Regulation guidance in accordance with the statutory NDAA
language. It is too early to fully assess DOD’s progress, as DOD is still in the process of implementing how it
will spend direct cost reimbursements within the requirements of the existing statute.

DOD Faces Payload Processing Challenges, Lacks Insight into Capacity Needs, and
Its Coordination Is Fragmented

DOD faces payload processing capacity and complexity challenges. It has efforts underway to address these
challenges, but it lacks key insights into commercial payload processing schedules. Additionally, DOD’s
coordination of its payload processing schedules is fragmented.

45Department of Defense 7000.14R, Financial Management Regulation, Volume 3, Chapter 13, Receipt and Distribution of Budgetary
Resources—Departmental-level (February 2022) states that 1-year (annual) budget authority is available for obligation only during a
specified fiscal year and expires at the end of that period. For example, most Operations and Maintenance appropriations have 1-year
annual budget authority, so an agency may only obligate within this time frame.
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DOD Faces Payload Processing Capacity Challenges

According to Space Force officials, payload processing capacity is the greatest challenge facing DOD’s space
launch efforts. As the number and complexity of national security launches increases over the next 5 years, the
Space Force expects shortfalls in access to processing bays, a critical resource for conducting these
launches.46 Specifically, Space Force officials said they expect an annual shortfall of up to two processing bays
from fiscal years 2026 through 2030.47 Until now, the Space Force had not experienced significant payload
processing shortfalls because demand was relatively low, and delays to payloads or launch vehicles created
openings for others in the processing schedule.

According to Space Force officials we spoke with, payload processing shortfalls will be exacerbated as the
complexity of national security launches increases. Upcoming national security missions are expected to
become more complex as programs increasingly multimanifest payloads on a single launch. Currently,
according to Space Force officials, around 70 percent of DOD missions are multimanifested. This results in
payloads for a single launch occupying multiple processing bays simultaneously—the payloads have varying
security clearance requirements and may require separate processing, support, and storage spaces.

Further, Space Force officials stated that limited processing capacity occurs, in part, because space vehicle
programs plan overly lengthy processing timelines. In addition, these programs do not have an incentive to be
more efficient. These officials said that historically, space vehicle programs could complete work on the
payloads at the processing facility and occupy one or more bays for long periods of time because demand for
processing bay space was lower.

Space Force Efforts to Add Payload Processing Capacity Lack Key Insights

The Assured Access to Space Directorate (AATS) is taking steps to increase capacity at payload processing
facilities before it has information that may help it use existing capacity more efficiently. Specifically, Space
Force officials told us that it plans to make an award of $80 million to increase payload processing capacity at
Cape Canaveral Space Force Station and an award of $80 million to increase processing capacity at
Vandenberg Space Force Base. In May 2024, AATS issued a solicitation for increased space vehicle (also
referred to as payload) processing capacity at both Space Force installations.48 AATS plans to make awards in
spring 2025 at Vandenberg Space Force Base, followed by Cape Canaveral Space Force Station later in fiscal
year 2025.

However, the Space Force is limited in using the payload processing capacity it currently has because it lacks
insight into commercial payload processing schedules. The Space Force and companies that conduct

46A processing bay is the configurable processing space that supports payload and spacecraft assembly, test, and checkout
operations. This space can include a high bay processing area with an overhead crane to support payload fairing storage and
preparation, integrated vehicle processing, and payload encapsulation.

47The Space Force does not have a dedicated payload processing facility at Cape Canaveral Space Force Station or Vandenberg
Space Force Base. Until 2013, it had a payload processing facility for national security payloads on Cape Canaveral Space Force
Station. However, according to Space Force officials, in 2013, it closed this facility because national security launch demand had been
low for a decade. These officials stated that the facility transferred to use by commercial providers.

48The Space Force issued a solicitation for a Commercial Solutions Opening in May 2024. A Commercial Solutions Opening is a
general solicitation for the acquisition of innovative commercial products or commercial services in accordance with DFARS 212.70,
which implements 10 U.S.C. § 3458.
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commercial launches use commercial payload processing providers.4® Space Force officials said that because
the arrangements between these payload processing providers and commercial companies are private, the
Space Force cannot integrate that information in its national security mission scheduling. Space Force officials
said they need insight into the commercial payload processing schedules through a contract with the payload
processing provider. They have not yet issued a solicitation for such a contract but plan to do so after awarding
the solicitation for increased capacity.

Under this approach, the Space Force will acquire services to provide additional processing capacity before it
has insight into commercial payload processing schedules. Space Force officials stated that they do not plan to
award a contract that requires insight into commercial payload processing schedules until after they award a
contract to increase capacity later in spring 2025. These officials told us they are focusing their resources on
increasing capacity first because they did not have the staff resources to award contracts for both efforts at the
same time. The sequencing of these efforts means that the Space Force may be missing opportunities to more
efficiently use the capacity it already has.

Prioritizing the issuance of a solicitation that lays out requirements for gaining insight into commercial payload
processing schedules could help the Space Force avoid payload processing congestion and capacity
shortfalls. It could also save costs related to payloads occupying bays for longer than planned. The Federal
Acquisition Regulation requires agencies to perform acquisition planning to ensure that the government meets
its needs in the most effective, economical, and timely manner.5 Gaining insight into commercial processing
schedules may allow the Space Force to align national security payload processing schedules more efficiently
with the available payload processing capacity to ensure that the government meets its needs in the most
effective and economical way. It could also help the Space Force more effectively target its $160 million
investment to increase payload processing capacity.

DOD’s Coordination of Payload Processing Schedules Is Fragmented

The Space Force’s efforts to coordinate payload processing across its space vehicle program offices is
fragmented. In 2022, an Air Force memorandum stated that the Space Force could no longer afford to
suboptimally manage payload processing capacity as it has done in the past.5! Historically, space vehicle
processing for national security launches was managed through arrangements between the space vehicle
program offices and the primary payload processing service provider. This resulted in fragmented efforts to
coordinate national security payload processing.

The 2022 memorandum directed the Space Force’s Space Systems Command to implement a strategy that
would centralize planning for payload processing and scheduling as an enterprise. According to the
memorandum, doing so would optimally balance national security space priorities and maximize the use of
existing capacity.

49As previously noted, some launch providers have their own payload processing facilities for their commercial launches.
S0FAR 7.102.

51Department of the Air Force, Headquarters Space Systems Command, Centrally Managed Scheduling of USSF Space Vehicle (SV)
Processing (Apr. 21, 2022).
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As a result of this memorandum, Space Systems Command began implementing several efforts to centralize
payload processing:

o It designated the Space Systems Command Launch and Range Operations office, then subsequently
AATS, as the “clearinghouse” responsible for planning, scheduling, organizing, prioritizing,
coordinating, and deconflicting all aspects of space vehicle processing.

e It directed all space vehicle program offices to work with AATS to arrange for payload processing.

o It established the first formal enterprise management approach to coordinating payload processing
across space vehicle program offices within the Space Force. In May 2024, AATS implemented an
enterprise management team and enterprise management forum to better coordinate space vehicle
payload processing.52 The Space Force had previously established efforts to coordinate government
launch schedules across agencies. However, officials told us that these efforts allowed them to piece
together space vehicle program payload processing requirements and schedules but required a
multistep process.53

Despite these efforts, coordination of national security space payload processing remains fragmented because
the Space Force has not yet issued a solicitation to centralize payload processing.5* The Space Force told us
that awarding a contract under this solicitation is a key step to centralizing processing schedules but that it is
focusing its resources on expanding processing capacity first. Space Force officials told us that the enterprise
management team plans to award an indefinite delivery, indefinite quantity contract after it increases
processing capacity. They stated that this contract, when awarded, will enable centralized management and
increase coordination and execution of all space vehicle processing requirements. Officials further stated that
this would reduce the current fragmented approach they use for managing payload processing for national
security missions. Additionally, they stated that this is similar to how launch services are acquired centrally
through the NSSL program office.

The Federal Acquisition Regulation requires agencies to perform acquisition planning to ensure that the
government meets its needs in the most effective, economical, and timely manner. Without prioritizing the
issuance of a contract to centralize processing schedules across space vehicle program offices, the Space
Force will not have a tool to ensure effective coordination and use of its existing capacity. Without this tool,
fragmentation across space vehicle programs will persist, potentially resulting in increased costs and delays at
the processing facility and, ultimately, to critical on-orbit capabilities.

52The enterprise management team meets quarterly, starting approximately 18 months before launch, to make preliminary payload
processing facility assignments. Changes to the launch schedules or mission priorities will result in an out-of-cycle enterprise
management forum to avoid payload processing conflicts.

53These efforts include, for example, the Current Launch Schedule Review board, which includes officials from the Space Force,
National Reconnaissance Office, NASA, and the FAA. This board creates several scheduling and forecasting products related to
government launch schedules.

S4Fragmentation refers to those circumstances in which more than one federal agency (or more than one organization within an
agency) is involved in the same broad area of national need. GAO, 2024 Annual Report: Additional Opportunities to Reduce
Fragmentation, Overlap, and Duplication and Achieve Billions of Dollars in Financial Benefits, GAO-24-106915 (Washington, D.C.: May
15, 2024).
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Conclusions

The Phase 3 acquisition strategy continues DOD’s decades-long approach to foster a robust commercial
space market and reap benefits from that market through lower prices and access to space for critical national
security payloads. The strategy also aims to leverage the significant investment the federal government has
made into commercial launch vehicles.

The rise of the commercial space sector—and the launches that support it—changes options available to pay
for the federal launch ranges that support these national security missions and the commercial sector’s
business goals. As the pace of commercial launches has increased and the impacts of these launches has
risen, it is important that the Space Force ensures that commercial providers pay a reasonable share of the
costs of operating these ranges. Finding a balance between facilitating commercial launch providers’ private
businesses and the benefits they provide the country, with the financial needs to support the launch ranges at
this higher usage level, will be important as DOD takes steps to implement the additional authorities that
Congress provided to it in statute.

However, it is not clear whether direct and indirect costs associated with commercial launches are being
accurately estimated and collected from the private companies that use and rely on these launch ranges.
Better definitions for what is a direct and indirect cost, and identifying a reasonable mechanism for recovering
these costs, could help ensure the appropriate level of funding to address infrastructure challenges at the
launch ranges.

Finally, without greater insight into payload processing schedules, the Space Force could struggle to efficiently
align national security payload processing schedules with available payload processing capacity or plan for any
improvements to this capacity. This lack of insight could impede the Space Force from coordinating the use of
its existing capacity, which, in turn, means that payload processing fragmentation across space vehicle
programs will persist.

Recommendations for Executive Action
We are making the following three recommendations to DOD:

The Secretary of Defense should ensure that the U.S. Space Force collaborates with the Office of the Under
Secretary of Defense Comptroller to better define, through updates to the DOD Financial Management
Regulation, direct and indirect cost collection and reimbursement guidance for support services at launch
ranges. (Recommendation 1)

The Secretary of Defense should ensure that the U.S. Space Force prioritizes issuing a solicitation that
provides insight into commercial payload processing schedules to meet its needs for increased processing
capacity in an efficient, economical, and timely manner. (Recommendation 2)

The Secretary of Defense should ensure that the U.S. Space Force prioritizes issuing a solicitation that
centralizes national security payload processing schedules across space vehicle program offices to meet the
government’s needs for increased processing capacity in an efficient, economical, and timely manner.
(Recommendation 3)
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Agency Comments

We provided a draft of this report to DOD, NASA, and the FAA for review and comment. DOD and FAA
provided technical comments, which we incorporated as appropriate. Additionally, DOD concurred with all
three of our recommendations and stated it is taking action to address them. DOD comments are reproduced
in appendix Ill.

We are sending copies of this report to appropriate congressional committees, the Secretaries of Defense and
Transportation, the Administrator of NASA, and other interested parties. In addition, the report is available at
no charge on the GAO website at https://www.gao.gov.

If you or your staff have any questions about this report, please contact me at ludwigsonj@gao.gov. Contact
points for our Offices of Congressional Relations and Public Affairs may be found on the last page of this
report. GAO staff who made key contributions to this report are listed in appendix IV.

//SIGNED//

Jon Ludwigson
Director, Contracting and National Security Acquisitions
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Appendix |: Objectives, Scope, and Methodology

This report (1) describes the Department of Defense’s (DOD) Phase 3 strategy and how it is structured to meet
DOD’s national security space launch demand and (2) assesses the extent to which DOD is addressing
launch-related challenges as it executes its Phase 3 acquisition strategy.’

To describe DOD’s Phase 3 strategies to meet national security space launch needs, we reviewed U.S. Space
Force launch documentation. This included acquisition strategies, requests for proposals, contract
documentation, and other planning information across small and medium/heavy launch lift categories. We
interviewed officials from the National Security Space Launch (NSSL) and Rocket Systems Launch Programs,
the National Reconnaissance Office, and other DOD offices, as appropriate.2 Additionally, we identified and
interviewed commercial launch providers that have provided or plan to provide launch services to DOD. We
also interviewed officials from the Federal Aviation Administration (FAA) and the National Aeronautics and
Space Administration (NASA) to understand key stakeholder perspectives. While the FAA and NASA play
important roles in overseeing and participating in the launch industry, we did not evaluate their efforts to
oversee or acquire launch services. We included information from them in our report to provide context for
DOD’s efforts.

To assess the extent to which DOD is addressing launch-related challenges, we reviewed Space Force
documentation and conducted interviews with representatives from eight commercial launch providers and one
payload processing provider. We also visited all three federally operated launch ranges: Cape Canaveral
Space Force Station, Florida; Vandenberg Space Force Base, California; and Wallops Flight Facility, Virginia.
The Pacific Spaceport Complex — Alaska is located on Kodiak Island, Alaska, and provides a fourth location for
access to space for several agencies, including the Space Force. We did not include this launch range in our
review because launch activity is limited at this spaceport, and it is privately owned. Additionally, we collected
historical government and commercial launch data from 2000 through 2024 from the Space Force and the
FAA, respectively. We analyzed these data to illustrate how launch rates and range use have changed over
time. We assessed the reliability of these historical launch data by interviewing knowledgeable agency officials.
We determined that the data were sufficiently reliable for the purposes of this report.

To evaluate Space Force efforts to collect funds from launch providers using federal ranges for commercial
launches, we reviewed applicable statutes, a DOD memorandum, and Financial Management Regulation. We
collected and analyzed actual and estimated direct charges from fiscal years 2024 through 2026. To evaluate
how DOD is addressing the challenges it faces as it executes its acquisition strategy, we collected plans and
other documentation on launch infrastructure and payload processing. We compared steps DOD is taking to
address these challenges with the Federal Acquisition Regulation and other DOD guidance.

We conducted this performance audit from December 2023 to June 2025 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

10ur scope is focused on DOD launch. However, we included information on civil and commercial launch because the same launch
providers serve all three markets, and these efforts are tightly interdependent, as they often share the same resources and facilities.

2The program tasked with acquiring space lift capacity for defense and intelligence agencies was called the Evolved Expendable
Launch Vehicle program until 2019, at which point it was changed to NSSL.
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audit objectives. We believe that the evidence obtained provides a reasonable basis for our findings and
conclusions based on our audit objectives.
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Appendix Il: National Security Space Launch Eras

Over the last 3 decades, the U.S. government has sought to help develop a competitive launch industry to
lower the price of space launches and assure its access to space.” The U.S. Space Force’s National Security
Space Launch program is responsible for acquiring medium-to-heavy national security space launches for the
Department of Defense and the intelligence community. See table 6 for an overview of these strategies.

Table 6: Department of Defense Strategies for Acquiring National Security Space Launches, 1995-2025

Key actions and total launches Additional details
Early program (1995-2005)

Boeing: is developing launch vehicles and infrastructure; DOD In 1995, DOD awarded contracts to four companies to define launch
awarded contract to procure 28 launches for Delta IV launch  system concepts and preliminary system designs. DOD planned to

services. subsequently select one contractor with the most reliable and cost-
Lockheed Martin: is developing launch vehicles and effective design. However, the Office of the Secretary of Defense
infrastructure; DOD awarded contract to procure 28 launches ~ aPproved selection of two based on growth forecasts and a belief that
for Atlas V launch service. competition would translate into lower costs for the government. DOD
competitively awarded the contracts to Boeing and Lockheed Martin in
1998.
Sole-source launch provider (2006-2015)
United Launch Alliance, LLC (ULA), began operations in In 2000, new market forecasts showed a dramatic reduction in
December 2006 as the sole provider for military launches expected demand for commercial launch services. In May 2005,
using the Delta IV and Atlas V launch vehicles. Boeing and Lockheed Martin announced plans to form a joint

venture—ULA—that would combine infrastructure and launch vehicle
families for Boeing’s Delta IV and Lockheed Martin’s Atlas V.

New entrants and phased competition (2011-2015)

New launch providers are emerging: the National Aeronautics In 2011, the Air Force, National Reconnaissance Office, and NASA

and Space Administration (NASA) awarded SpaceX $1.6 developed and implemented the New Entrant Certification Guide to
billion for 12 Cargo Resupply Missions to the International certify new providers to launch satellites for the government. In 2015,
Space Station and awarded Orbital Sciences $1.9 billion for DOD certified SpaceX’s Falcon 9 launch vehicle to perform launches
eight missions. for national security satellites.

Phase 1A: In November 2012, DOD directed the Air Force to
introduce competition for up to 14 launches within the lift
capability of SpaceX'’s Falcon 9.

Phase 1 “block buy”: In December 2013, DOD modified its
contract with ULA to buy 35 launch vehicle boosters from
2013 to 2017 and launch capability to 2019. Additionally, the
contract modification aimed to better define direct costs and
provide more compensation to DOD when ULA launched a
non-DOD customer.

New system development (2014-2022)

1Commercial Space Act of 1998, Pub. L. No. 105-303 (1998); National Space Transportation Policy, Nov. 21, 2013.
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Key actions and total launches

Additional details

New rocket propulsion systems and launch vehicle
prototypes: The Air Force (now U.S. Space Force) awarded
$2.5 billion to companies using its other transaction authority
to develop new propulsion and launch systems.

ULA: The company began work on a new launch vehicle,
Vulcan, with the first launch planned for 2019.

Blue Origin: The company began work on a new propulsion
system for ULA’s Vulcan, called the BE-4 engine.

SpaceX: The company’s Falcon Heavy launch vehicle was
certified.

The geopolitical events of 2014—when Russia annexed Crimea—led
to concerns over DOD’s reliance on ULA’s Atlas V launch vehicle. The
Atlas V used a main engine—the RD-180—made in Russia. The
National Defense Authorization Act (NDAA) for Fiscal Year 2015
prohibited the use of rocket engines designed or manufactured in
Russia. Provisions in the NDAA for Fiscal Year 2017 allowed the use
of up to 18 RD-180s through 2022, essentially ending DOD’s ability to
buy launch services using the Atlas V after that point.

Increased competition (2020 — present)

Phase 2: In 2020, the Space Force competitively awarded
SpaceX and ULA 5-year launch service contracts for
approximately 34 launches.

Phase 3: In 2023, the Space Force released its Request for
Proposals for its next acquisition strategy, planning for
approximately 85 launch service procurements through 2030.
The Space Force expects significant increases in commercial
and military launch demand and aims to on-ramp new
providers, while maintaining access to space for its most
critical satellites.

At the time of the Phase 2 awards, SpaceX had a certified family of
launch vehicles—Falcon 9 and Falcon Heavy. ULA’s Atlas V and
Delta IV vehicles were planned for retirement, although the Atlas V
had a small number of available RD-180 engines available for
government launches. ULA was experiencing development delays
with its Vulcan launch vehicle, including delays to the BE-4 engine’s
igniter and booster capabilities. ULA sold nearly all its remaining Atlas
V launches—accounting for most of the remaining 18 RD-180s—to
other customers.

In January 2023, SpaceX’s Falcon Heavy successfully launched the
first Phase 2 mission. In 2024, Vulcan conducted its first and second
certification launches, about 4 years later than originally planned. In
June 2024, the Space Force announced that it had awarded Lane 1
base contracts to ULA, SpaceX, and Blue Origin. At that time, only
SpaceX had a certified family of launch vehicles, ULA had launched
Vulcan once, and Blue Origin had not yet launched its New Glenn
launch vehicle. In January 2025, Blue Origin launched New Glenn for
the first time. The Space Force certified Vulcan in March 2025 and
plans to conduct its first Phase 2 launch in summer 2025.

Source: GAO assessment of Department of Defense (DOD) documentation. | GAO-25-107228

Note: Section 952 of the NDAA for Fiscal Year 2020, enacted on December 20, 2019, established the U.S. Space Force as a separate branch of the
Armed Forces within the Department of the Air Force. Prior to that, the Department of the Air Force started the Evolved Expendable Launch Vehicle
program. Pub. L. No. 116-92. The John S. McCain NDAA for Fiscal Year 2019 contained a provision to rename the Evolved Expendable Launch Vehicle
(EELV) program the National Security Space Launch (NSSL) program in 2019. Pub. L. No. 115-232 § 1603 (2018).
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Appendix lll: Comments from the Department of
Defense

DEPARTMENT OF THE AIR FORCE
HEADQUARTERS UNITED STATES SPACE FORCE
WASHINGTON DC

9 June 2025

MEMORANDUM FOR MR. JON LUDWIGSON
Director, Defense Capabilities and Management
U.S. Government Accountability Office
441 G Street, NW
Washington, DC 20548

FROM: Headquarters U.S. Space Force Director of Staff (HQ USSF/DS)
2020 Space Force Pentagon
Washington, DC 20330

SUBJECT: Response to GAO Draft Report on National Security Space Launch

This is the Department of Defense (DoD) response to the GAO Draft Report, GAO-25-
107228, ‘NATIONAL SECURITY SPACE LAUNCH: Increased Commercial Use of Ranges
Underscores Need for Improved Cost Recovery’ dated May 7, 2025 (GAO Code 107228).

Thank you for the opportunity to review the draft report and the GAO’s support of the
National Security Space Launch (NSSL) Phase 3 acquisition strategy. I concur with the report as
written, along with the three GAO report recommendations. While the recommendations, which
address recovering commercial launch support costs and national security payload processing
constraints, are not directly associated with the NSSL Phase 3 acquisition strategy composition,
they are important operational factors related to the successful execution of NSSL Phase 3
missions.

As the Department’s lead agency for responding to the three recommendations made
within the report, enclosed are the DoD’s comments on the recommendations. My point of
contact for this report is Col Douglas Pentecost, Dep PEO AATS, 310-653-3030,

douglas.pentecost@spaceforce.mil.
ﬁEN P. WHITNEY

Major General, USSF
Director of Staff

Enclosure:
As stated
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GAO DRAFT REPORT DATED MAY 6, 2025
GAO-25-107228 (GAO CODE 107228)

“NATIONAL SECURITY SPACE LAUNCH: Increased Commercial Use of Ranges
Underscores Need for Improved Cost Recovery”

DEPARTMENT OF DEFENSE COMMENTS
TO THE GAO RECOMMENDATIONS

GAO = Black Font

DOD = Blue Font

Instructions: State the DoD position as concur, partially concur, or nonconcur with an
appropriate narrative response. If the DoD position is partially concur, it should be clear to the
reader where there is agreement and where there is disagreement.

RECOMMENDATION 1: The Secretary of Defense should ensure that the U.S. Space Force
collaborates with the Office of the Under Secretary of Defense (Comptroller) to better define,
through updates to the DOD Financial Management Regulation, direct and indirect cost
collection and reimbursement guidance for support services at launch ranges.

DoD RESPONSE 1: The Secretary of Defense concurs with this recommendation. Current
language in DOD Financial Management Regulation (FMR), Volume 11A, Chapter 13, does not
fully capture direct and indirect cost collection and reimbursement guidance under Title 10
U.S.C. §§ 2276a (the current source for these authorities). U.S. Space Force is actively utilizing
these Title 10 authorities and can assist Office of Under Secretary of Defense (Comptroller) with
ensuring the DOD FMR accurately captures them.

RECOMMENDATION 2: The Secretary of Defense should ensure that the U.S. Space Force
prioritizes issuing a solicitation that provides insight into commercial payload processing
schedules to meet its needs for increased processing capacity in an efficient, economical, and
timely manner.

DoD RESPONSE 2: The Secretary of Defense concurs with this recommendation. U.S. Space
Force recently awarded a $77M contract funded by an FY2024 Congressional add to Astrotech
Space Operations (FA8802-25-C-0002) to expand payload processing capability at Vandenberg
and provide commercial processing schedule insight. Additionally, the Space Force is currently
evaluating multiple proposals for a similar Eastern Range processing expansion utilizing the
FY2025 Congressional $80M add under Solicitation FA8802-24-R-0005.

RECOMMENDATION 3: The Secretary of Defense should ensure that the U.S. Space Force
prioritizes issuing a solicitation that centralizes national security payload processing schedules
across space vehicle program offices to meet the governments needs for increased processing
capacity in an efficient, economical, and timely matter.

DoD RESPONSE 3: The Secretary of Defense concurs with this recommendation. U.S. Space
Force is coordinating its pre-acquisition preparations and contracting approach with Space
Systems Command contracting staff (solicitation targeted for 4Q CY2025).
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GAQ'’s Mission

The Government Accountability Office, the audit, evaluation, and investigative arm of Congress, exists to support
Congress in meeting its constitutional responsibilities and to help improve the performance and accountability of the
federal government for the American people. GAO examines the use of public funds; evaluates federal programs and
policies; and provides analyses, recommendations, and other assistance to help Congress make informed oversight,
policy, and funding decisions. GAO’s commitment to good government is reflected in its core values of accountability,
integrity, and reliability.

Obtaining Copies of GAO Reports and Testimony

The fastest and easiest way to obtain copies of GAO documents at no cost is through our website. Each weekday
afternoon, GAO posts on its website newly released reports, testimony, and correspondence. You can also subscribe to
GAOQ’s email updates to receive notification of newly posted products.

Order by Phone

The price of each GAO publication reflects GAO’s actual cost of production and distribution and depends on the number
of pages in the publication and whether the publication is printed in color or black and white. Pricing and ordering
information is posted on GAQ’s website, https://www.gao.gov/ordering.htm.

Place orders by calling (202) 512-6000, toll free (866) 801-7077, or
TDD (202) 512-2537.

Orders may be paid for using American Express, Discover Card, MasterCard, Visa, check, or money order. Call for
additional information.

Connect with GAO

Connect with GAO on X, LinkedlIn, Instagram, and YouTube.
Subscribe to our Email Updates. Listen to our Podcasts.
Visit GAO on the web at https://www.gao.gov.

To Report Fraud, Waste, and Abuse in Federal Programs
Contact FraudNet:

Website: https://www.gao.gov/about/what-gao-does/fraudnet
Automated answering system: (800) 424-5454

Media Relations

Sarah Kaczmarek, Managing Director, Media@gao.gov

Congressional Relations

A. Nicole Clowers, Managing Director, CongRel@gao.gov
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