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What GAO Found 
The Space Development Agency (SDA) is developing space- and ground-based systems to detect and track potential 
missile threats in low Earth orbit. SDA aims to rapidly deliver capability and frequently update technology by delivering 
multiple satellites in phases, which it calls tranches, planned for contract award every 2 years. Each tranche needs to be 
replaced roughly 5 years after launch. 

However, SDA is at risk of being unable to deliver capability as quickly as planned. For example, SDA is 
overestimating the technology readiness of some critical elements it plans to use. This includes the spacecraft, 
which must be modified for the mission. As a result, contractors have performed additional unplanned work, which 
has added to already delayed schedules. 

Earth Orbits with Missile Warning Satellites 

 

Additionally, SDA’s requirements process is not transparent to users. For example, SDA is not sufficiently 
collaborating with combatant commands, which report having insufficient insight into how SDA defines requirements 
and when, or whether, SDA will deliver planned capabilities. Consequently, SDA is at risk of delivering satellites that 
do not meet warfighter needs. 
SDA reports achieving early milestones, but these achievements do not reflect schedule risks. SDA has continued to 
award new tranche contracts every 2 years irrespective of satellite performance. SDA relies on contractor schedules for 
each tranche but has not developed an overall or architecture-level schedule. Using an architecture-level schedule to 
monitor schedule risks would better position SDA and stakeholders to understand earlier how schedule changes affect 
SDA’s progress in delivering capabilities. 
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In addition, the Department of Defense (DOD) does not know the life-cycle cost to deliver missile warning and tracking 
capabilities because it has not created a reliable cost estimate. SDA required limited cost data from contractors for 
tranches 1 and 2. Requiring more complete and frequent cost data moving forward would enable DOD to develop reliable 
cost estimates for future tranches. 

Why GAO Did This Study 
DOD is developing large constellations of satellites for missions that include missile warning and tracking. SDA’s 
effort—known as the Proliferated Warfighter Space Architecture—plans to have at least 300-500 satellites in low 
Earth orbit. This constellation is expected to cost nearly $35 billion through fiscal year 2029. Given the design life of 
the satellites, each one must be replaced about every 5 years.  

A Senate report contains a provision for GAO to assess DOD’s efforts to develop these capabilities. GAO’s report 
(1) describes SDA’s efforts to develop and deliver missile warning and tracking capabilities; (2) identifies risks SDA 
faces delivering these planned capabilities; (3) assesses aspects of SDA’s requirements process; and (4) evaluates 
the extent to which SDA is meeting schedule milestones and cost estimates.  

GAO reviewed relevant program, DOD, and contractor documents; assessed SDA’s schedule and cost estimates 
against best practices; conducted site visits to a ground operations center, the Boulder Ground Innovation Facility, 
which analyzes satellite data, and seven contractor sites; and interviewed SDA and DOD officials and three 
combatant commands. 

What GAO Recommends 
GAO is making six recommendations, including that SDA should assess the technology readiness of new critical 
technologies; collaborate with warfighters on requirements and deferred capabilities; develop an architecture-level 
schedule and a reliable, data-informed cost estimate; and include requirements for cost data in new contract 
awards. DOD concurred with five of the recommendations and partially concurred with one recommendation.  
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Letter 

 
January 28, 2026 

Congressional Committees 

The Department of Defense’s (DOD) Space Development Agency (SDA) is developing a new space-based 
architecture comprised of a large constellation of at least 300-500 satellites in low Earth orbit (LEO) to detect 
and track potential missile threats.1 This system will complement other space systems currently providing this 
capability. SDA is developing this new system in part in response to peer and near-peer competitors that are 
designing strategic and tactical hypersonic weapons that are not easily detected, identified, or tracked by 
current space-based missile warning systems. DOD has committed nearly $11 billion to this effort—known as 
the Proliferated Warfighter Space Architecture (PWSA)—since 2020 and plans to spend a total of nearly $35 
billion through fiscal year 2029. PWSA is intended to provide space surveillance and communications for 
persistent, timely, global awareness that is designed to operate in an increasingly contested space 
environment.2 Last year we reported on challenges facing SDA’s development of the space-based laser 
communications technology that is key to enabling PWSA to transmit data among other satellites in the 
constellation and to Earth.3 

This work stems from a provision in the Senate Report 117-39 accompanying a bill for the National Defense 
Authorization Act for Fiscal Year 2022 for us to report on DOD’s efforts to deploy an Overhead Persistent 
Infrared (OPIR) architecture.4 The OPIR architecture includes space systems using infrared sensors from 
space to support U.S defense and intelligence communities. These sensors provide essential launch detection, 
missile tracking, and reconnaissance data to mitigate, predict, track, and respond to a variety of threats. SDA, 
established in 2019, is charged with developing national security space systems. DOD is planning that PWSA 
missile warning satellites in LEO, referred to as the Tracking Layer, will complement the Next Generation 
Overhead Persistent Infrared (Next Gen OPIR) satellites for critical missile warning/missile tracking (MW/MT) 
functions, among other things. We (1) describe SDA’s efforts to develop and deliver MW/MT capabilities; (2) 
assess risks SDA faces in delivering planned MW/MT capabilities; (3) assess aspects of SDA’s requirements 
process; and (4) evaluate the extent to which SDA is meeting schedule milestones and cost estimates in 
developing its MW/MT capabilities. 

 
1A constellation is a group of satellites that collectively perform a specific mission; the number of satellites in a constellation can range 
from just a few to hundreds or even thousands. 

2Persistent coverage refers to the ability to continuously observe and monitor Earth for potential missile launches or other potential 
threats. 

3GAO, Laser Communications: Space Development Agency Should Create Links Between Development Phases, GAO-25-106838 
(Washington, D.C.: Feb. 26, 2025). 

4S. Rep. No. 117-139, at 295 (2021). 

https://www.gao.gov/products/GAO-25-106838
https://www.gao.gov/products/GAO-25-106838
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To describe SDA’s plans to deliver MW/MT capabilities, we reviewed relevant documentation such as SDA’s 
acquisition strategies, concept of operations, contracts,5 and SDA briefings.6 To assess the risks SDA faces in 
delivering planned MW/MT capabilities, we reviewed program and contractor risk and opportunity documents, 
planned supply chain incentives, and ground segment program documentation. To assess SDA’s requirements 
process, we reviewed acquisition documents, such as acquisition decision memorandums, DOD and SDA 
briefings, and SDA’s Warfighter Council Charter.7 We assessed SDA’s requirements process against our 
leading practices for product development.8 To evaluate the extent to which SDA is meeting schedule 
milestones and cost targets in developing its MW/MT capabilities, we reviewed program and contractor 
schedule documentation, as well as DOD and Air Force cost estimates. We compared originally planned 
schedule milestones with actual dates and assessed DOD PWSA cost estimates and schedules using criteria 
from our schedule and cost estimating guides.9 

To support all objectives, we interviewed officials from SDA; three combatant commands (U.S. Northern 
Command, U.S. Space Command, and U.S. Strategic Command); the Department of the Air Force; the Office 
of Cost Assessment and Program Evaluation (CAPE); DOD’s office of the Director, Operational Test and 
Evaluation; and the Office of the Under Secretary of Defense, Research and Engineering office of 
Developmental Test and Evaluation. We visited the Boulder Ground Innovation Facility, which is a government-
owned data analysis and processing facility; a PWSA ground operations center; and seven contractor sites to 
understand program progress and planned operations. 

See appendix I for a more detailed description of our objectives, scope, and methodology. 

 
5 The Federal Acquisition Regulation (FAR) is currently undergoing a complete overhaul called the Revolutionary FAR Overhaul (RFO). 
The RFO began in April 2025 as directed by Executive Order 14275 (Restoring Common Sense to Federal Procurement), by returning 
the FAR to its statutory roots and removing most non-statutory rules. Exec. Order No. 14,275, 90 Fed. Reg. 15,621 (Apr. 9, 2025). The 
RFO was conducted by publishing FAR deviations and removing non-statutory language. The final deviations were on September 30, 
2025. The deviated text of the FAR is currently undergoing formal rulemaking. The updated version of the FAR is referred to as FAR 
(deviation), while the version in place prior to the overhaul is referred to as FAR (legacy). The FAR (legacy) is referenced in this report 
as it was in place at the time of this review.   

6DOD can use other transactions—which are not subject to the requirements of the FAR—for prototype projects directly relevant to 
improving platforms, systems, components, or materials. 10 U.S.C. §§ 4021, 4022. DOD must meet at least one of the following 
conditions to enter an other transaction agreement for a prototype project using its authority under 10 U.S.C. §§ 4022: (1) at least one 
nontraditional defense contractor or nonprofit institution is participating, (2) all significant participants are small businesses or 
nontraditional defense contractors, (3) one-third of the total cost is paid by sources other than the federal government, or (4) DOD’s 
senior procurement executive determines in writing that an other transaction provides an innovative business arrangement or expands 
the defense supply base in ways not feasible under a contract. 10 U.S.C. §§ 4022(d)(A)-(D). For the purposes of this report, we use 
“contract” to mean both contracts that follow federal acquisition regulations and other transaction agreements entered into pursuant to 
10 U.S.C. § 4022. 

7According to SDA documentation, the Warfighter Council provides expertise and recommendations on current and emerging 
operational challenges and the military threat environment to inform SDA’s architectural development, prototyping, experimentation 
plans, and Concept of Operations development. The Warfighter Council Charter is SDA’s written guidance for how the Warfighter 
Council will operate. 

8GAO, Leading Practices: Iterative Cycles Enable Rapid Delivery of Complex, Innovative Products, GAO-23-106222 (Washington, 
D.C.: July 27, 2023); and Leading Practices: Agency Acquisition Policies Could Better Implement Key Product Development Principles, 
GAO-22-104513 (Washington, D.C.: Mar. 10, 2022).  

9GAO, Schedule Assessment Guide: Best Practices for Project Schedules, GAO-16-89G (Washington, D.C.: Dec. 22, 2015); and Cost 
Estimating and Assessment Guide: Best Practices for Developing and Managing Program Costs, GAO-20-195G (Washington, D.C.: 
Mar. 12, 2020).  

https://www.gao.gov/products/GAO-23-106222
https://www.gao.gov/products/GAO-22-104513
https://www.gao.gov/products/GAO-16-89G
https://www.gao.gov/products/GAO-20-195G
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We conducted this performance audit from October 2023 to January 2026 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 

Legacy Missile Warning/Missile Tracking Satellites and Systems 

Traditional missile threats can be detected and tracked because they are launched using powerful rocket 
boosters and follow easy to predict ballistic trajectories. Infrared sensors detect heat from missile and booster 
plumes against Earth’s background. According to DOD, MW/MT is a no-fail mission, meaning that the systems 
used to detect and track missiles must be designed and operated to ensure uninterrupted coverage of potential 
threats. The systems that support this mission are tasked with providing timely, continuous, and unambiguous 
warning and assessment information on missile threats. 

DOD has relied on satellites and associated ground systems for its early missile warning capabilities to detect 
ballistic and other missile launches and track missile trajectories. In 1970, DOD launched the first Defense 
Support Program satellites, which use infrared sensors. In the mid-1990s, DOD developed the Space Based 
Infrared System (SBIRS) to replace and provide significantly more robust data than the Defense Support 
Program. SBIRS will be followed by the Next Gen OPIR system, designed as an upgraded replacement for 
SBIRS, with sensors that are expected to have even greater sensitivity than SBIRS sensors. While providing 
some enhanced capabilities, such as greater sensitivity, the Next Gen OPIR system is built around an 
architecture similar to existing systems. Each of these systems was designed to operate in geosynchronous 
Earth orbits (GEO), located about 22,000 miles above Earth, with each satellite maintaining constant 
observation of a specific area of the globe and collectively monitoring the entire planet.10 

In recent years, DOD has identified emerging threats that these systems may be unable to effectively warn or 
defend against. For example, Russia and China have successfully demonstrated hypersonic missile 
capabilities.11 In addition to new missile threats posed by potential adversaries, DOD has also publicly 
acknowledged emerging threats to our space assets. For example, DOD reported that China is developing 
additional counterspace capabilities including directed energy weapons, electronic warfare, and other anti-
satellite weapons. DOD officials have also stated that Russia is reinvigorating its space and counterspace 
capabilities, and that Russia considers space a warfighting domain. U.S. missile warning satellites currently 
operating in GEO may be particularly vulnerable to these emerging threats because there are relatively few of 

 
10DOD missile warning satellites have historically resided in geosynchronous Earth orbit, which is 22,320 miles above the earth. A 
satellite’s revolution in this orbit is synchronized with Earth’s rotation, giving it a seemingly stationary position above a fixed point on the 
earth. 

11Hypersonic weapons are capable of flight at speeds five times the speed of sound (Mach 5) or greater and spend most of their flight 
path inside the atmosphere. Their ability to maneuver in flight helps to obscure their intended target. In addition, their comparatively 
lower altitude, high speed and other factors, make them difficult to track. For more information about hypersonic weapons, see GAO, 
Missile Defense: Better Oversight and Coordination Needed for Counter-Hypersonic Development, GAO-22-105075 (Washington, D.C.: 
June 16, 2022). 

https://www.gao.gov/products/GAO-22-105075
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them—making them high-value targets—and their location above Earth is effectively stationary and 
predictable. See table 1 for satellite program quantities in current and planned systems. 

Table 1: Department of Defense Missile Warning/Missile Tracking Satellite Constellations  

Satellite constellation Initial launch year Orbit Number of satellites 
Defense Support Program 1970 Geosynchronous Earth orbit (GEO) 20+ 
Space Based Infrared System 2011 GEO, Highly elliptical orbit (HEO)b 10c 
Next Generation Overhead Persistent 
Infrared 

2026a GEO, HEO 4 

Proliferated Warfighter Space 
Architecture Tracking and Transport 
Layers 

2025 Low Earth orbit 616d (Tranches 1-3) 

Resilient Missile Warning/Missile 
Tracking – Medium Earth Orbit 

2026a Medium Earth orbit 24-36d 

Source: GAO analysis of Department of Defense information.  |  GAO-26-107085 
aPlanned initial launch year. 
bHEO satellites, which linger over a designated area of Earth, can provide for coverage of polar regions. 
cSpace Based Infrared System includes both satellites and sensors on host satellites. 
dEstimated quantity to achieve full capability. 

In 2019, DOD established SDA and provided that the head of the agency should, among other things, develop 
a proliferated space-based architecture in LEO to support critical sensing, tracking, and data transport 
missions.12 To meet this goal, DOD initiated efforts to develop a large constellation of satellites in LEO, and it 
plans to replenish each tranche every 2 years in perpetuity, along with associated ground systems.13 As the 
satellites approach the end of their life, SDA will deorbit them. Some DOD officials say having a greater 
number of satellites performing MW/MT in LEO will result in greater resiliency for the constellation as a whole 
and the capability it provides. For example, if one satellite in a proliferated constellation is damaged—whether 
intentionally or by natural environmental effects—the constellation’s capability is degraded by a smaller margin 
than if the entire constellation was made up of only a handful of satellites (non-proliferated). Figure 1 illustrates 
the relative altitudes of low, medium, and geosynchronous orbits. 

 
12See William M. (Mac) Thornberry National Defense Authorization Act for Fiscal Year 2021, Pub. L. No. 116-283, § 1601(a)(adding 10 
U.S.C. § 9084 renumbered as § 9085). DOD established SDA in March 2019 to provide fast, responsive, and resilient solutions to 
national security space requirements, specifically a threat-driven space surveillance and communications architecture to provide low-
latency global awareness, targeting, tracking, and fire control. Department of Defense Memorandum, Establishment of the Space 
Development Agency (May 12, 2019). SDA’s requirements and function were transferred to the Space Force in 2022. National Defense 
Authorization Act for Fiscal Year 2022, Pub. L. No. 117-81, § 1081. 

13DOD also initiated development of a constellation of MW/MT satellites in medium Earth orbit. This report focuses on SDA’s efforts in 
LEO. 
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Figure 1: Notional Depiction of Satellites in Low Earth Orbit, Medium Earth Orbit, and Geosynchronous Earth Orbit 

 
 
SDA has aimed to prioritize more rapid delivery of these capabilities to the warfighter and established its 
agency motto as “semper citius,” which is Latin for always faster. We and others have highlighted the 
historically slow pace of satellite system and other acquisitions. In particular, in 2025, we reported that the 
average weapon system program took about 12 years to deliver to the warfighter.14 In recent years, DOD has 
highlighted the urgent need to speed up time frames for developing and delivering weapon systems and 
related capabilities, and in particular, noted that SDA’s rapid approach could be a model for how to reform 
DOD weapon system acquisitions.15 An executive order issued in April 2025 identified the slow pace of 
weapon systems acquisition and the need to speed up acquisitions as the basis for a review of acquisition 
policies across DOD.16 

 
14Defense Acquisition Reform: Persistent Challenges Require New Iterative Approaches to Delivering Capability with Speed, 
GAO-25-108528 (Washington, D.C.: June 11, 2025).  

15Statement of the Honorable Frank Calvelli, Assistant Secretary of the Air Force for Space Acquisition and Integration for fiscal year 
2025 Space Budget Hearing, May 21, 2024.  

16Exec. Order No. 14265, Modernizing Defense Acquisitions and Spurring Innovation in the Defense Industrial Base, 90 Fed. Reg. 
15621 (Apr. 9, 2025). 

https://www.gao.gov/products/GAO-25-108528
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Conducting MW/MT From LEO 

With hypersonic missiles and other potential adversarial threats emerging, DOD is prioritizing development of 
missile warning and tracking capabilities in LEO and medium Earth orbit (MEO), with constellations consisting 
of large numbers of low-value satellites. Because satellites in LEO are much closer to Earth than those in 
GEO, many more satellites are needed in a LEO-based constellation to achieve the same coverage as a single 
one in GEO (see fig. 1).17 Satellites in LEO are also traveling much faster relative to Earth’s surface. Therefore, 
satellites in LEO can only observe a small section of Earth’s surface for a short time—only about 10 minutes. 
This makes constellation management considerably more complicated if constant global coverage is required, 
as it is for MW/MT. In contrast, satellites in GEO can see a larger portion of Earth’s surface and are 
geosynchronous, meaning when observed from the earth these satellites appear to stay in the same location in 
the sky because they orbit at the same rate and direction of Earth’s rotation. 

We previously reported on both the advantages and challenges of meeting warfighter needs through a large 
constellation of satellites in LEO.18 Table 2 highlights some of the advantages and challenges of operating in 
LEO versus the higher orbits, like GEO, where DOD has traditionally conducted the missile warning mission. 

Table 2: Advantages and Challenges of Conducting Missile Warning and Missile Tracking in Low Earth Orbit 

Advantages 
Smaller, lower-cost satellites  
More frequent opportunities to update technology 
Potential for improved tracking of hypersonic missiles 
Ability to adapt to changes in satellite constellation 
Challenges 
More satellites are needed to achieve full coverage of Earth’s surface 
More frequent replacement and shorter satellite lifespan 
Separating target signal from background clutter is more complex due to high speed of satellite relative to Earth 
Requires high data transmission rates due to limited time satellite is in view of a given ground station 

Source: GAO summary of Department of Defense, Space Development Agency and Congressional Budget Office information.  |  GAO-26-107085 

PWSA-Enabling Technologies and Processes 

According to SDA planning documents, the PWSA Tracking Layer’s primary mission is missile warning, and its 
highest priority is tracking missile threats. SDA is acquiring both Tracking and Transport Layer satellites in 
groups, or tranches, every 2 years, beginning with a demonstration tranche, called Tranche 0 (T0). T0 began 
launching in April 2023. SDA plans for the Tracking Layer satellites to collect infrared emissions from missile 
launches and, for hypersonic threats, infrared emissions produced as the object heats up due to its high speed 
through the atmosphere. SDA plans for tracking satellites to transmit data on the path of the object—referred to 
as a missile track—down to a ground processing facility for further action. SDA is also developing its Transport 

 
17According to a 2023 Congressional Budget Office study, comparable global coverage of Earth’s surface can be achieved by four 
satellites in GEO, eight satellites in MEO, and 72 satellites in LEO. Congressional Budget Office, Large Constellations of Low-Altitude 
Satellites: A Primer (May 2023). 

18GAO-25-106838. 

https://www.gao.gov/products/GAO-25-106838
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Layer to transmit data throughout the constellation. The tracking satellites can transmit the missile track to the 
ground directly or through PWSA Tracking and Transport satellites. 

SDA is developing tracking satellites comprised of a spacecraft—referred to as a bus—plus other components 
such as infrared sensors, on-board mission data processors, and communication payloads, together with a 
ground segment to manage the constellation and receive and process track data to send to the wider DOD and 
intelligence community. SDA plans to field tracking satellites in multiple orbital planes. Tracking satellites in the 
same plane will move together like train cars moving along a track. An orbit is a regular, repeating path that 
one object in space takes around another one. Figure 2 depicts a notional view of multiple orbital planes. 

Figure 2: Notional Depiction of Three Orbital Planes and 10 Orbital Planes 

 
 
Buses. A spacecraft, or bus, houses the equipment that enables the payload to perform its mission.19 Specific 
features of the bus can determine the lifespan of a satellite, such as the extent to which it is hardened to 
endure some aspects of space flight such as radiation, how much propellant it carries, and power. Other 
features of the bus can affect its accuracy in controlling the position and alignment of its payload. This is 
important because some payloads, such as laser communications technologies, require more accuracy than 
others in pointing to a specific location to achieve their missions. SDA’s acquisition strategy relies on 
contractors leveraging commercial products, like buses, to reduce development timelines and support its 2-
year tranche award and replenishment cycle. Private companies develop these buses and qualify their use in 
space. 

 
19The spacecraft bus typically includes an enclosure to protect the payload from the space environment, a power source such as solar 
panels, and various devices to determine and control the satellite’s position and communicate with the ground segment.  
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Infrared sensors. Infrared sensors are devices used to detect and visualize objects or targets based on the 
infrared radiation they emit. A key element of an infrared sensor is a focal plane array, which converts 
incoming infrared radiation into electrical signals and creates an image. Focal plane arrays are manufactured 
in a variety sizes or formats, based on the number of pixels. According to one subcontractor manufacturing 
focal plane arrays for Tracking contractors, the infrared sensors needed for MW/MT require high sensitivity, 
large format infrared focal plane arrays. In its first tranche intended to deliver operational capabilities, Tranche 
1 (T1)—which followed its demonstration T0—SDA is planning to field two types of tracking satellites: missile 
tracking, which carry wide field of view sensors, and missile defense, which carry medium field of view 
sensors.20 Because they can see a larger portion of Earth’s surface, wide field of view sensors perform 
MW/MT of conventional and advanced missile threats, including hypersonic systems, without needing an 
operator prompting the satellites to look for the event (known as cueing). Medium field of view sensors employ 
a smaller field of view to enable higher accuracy tracking, so these sensors are cued to observe specific 
locations of interest. 

On-board mission data processor. SDA plans for PWSA tracking satellites to perform mission data 
processing on orbit. The on-board mission data processor performs a series of steps on the raw image data 
collected by the infrared payload that enables it to detect potential targets, or missiles. From these detections 
the mission data processor forms 2-dimensional tracks, which include the missile’s position, its motion through 
the field of view, and its brightness. The mission data processor will then convert the track into a standard 
message format that is transmitted to the ground. 

Communication payloads. To move data to the ground quickly and efficiently, PWSA will rely on laser 
communications. Sometimes referred to as optical communications, laser communications technology uses 
laser beams to transmit data between satellites and to Earth. We previously reported that SDA identified laser 
communications technology as central to the success of its overall PWSA architecture because only laser 
communications can provide the data speed and throughput that the missile tracking and data transport 
missions require.21 Its advantages include the ability to transmit data at much higher rates through significantly 
narrower transmission beams, which enables more secure communication between users. In addition to laser 
communications technology, SDA plans to incorporate communications technologies such as radio frequency 
communication. However, SDA officials have said that, although these complementary communications 
technologies will be helpful, the laser communications must work across a network of hundreds of satellites to 
achieve planned mission capabilities. 

Ground segment. SDA plans for each tracking satellite contractor to deliver, integrate, and operate its own 
ground processing system, called a Network Established Beyond the Upper Limits of the Atmosphere 
(NEBULA) Operations – Vendor Architecture. These systems are referred to as NOVAs and will be integrated 
at each of the two SDA ground operations centers for the life of each contractor’s respective satellites.22 
Consisting of both hardware and software, NOVAs will perform numerous enterprise and mission management 

 
20Missile defense satellites are expected to produce high quality data, meant to track and potentially support the intercept of hypersonic 
and ballistic missile threats. 

21GAO-25-106838. 

22NOVA is an acronym for Network Established Beyond Upper Limits of the Atmosphere (NEBULA) Operations – Vendor Architecture. 
It represents a contractor-specific ground system. 

https://www.gao.gov/products/GAO-25-106838


 
Letter 
 
 
 

Page 9 GAO-26-107085  Missile Warning Satellites 

functions for each contractor’s satellites, such as monitoring satellite health and planning satellite maneuvers.23 
SDA’s plan calls for each of its two government owned, contractor operated ground operations centers to have 
a unified ground system, or SUPERNOVA.24 

When operational, NOVAs will receive two-dimensional tracks from the tracking satellites and relay them to the 
SUPERNOVA. The SUPERNOVA is developed by the ground segment contractor. The two-dimensional track 
is then sent via the Realtime Transfer Service as a message to users including military and intelligence 
leadership.25 Additionally, the SUPERNOVA will take the two-dimensional tracks and fuse them into three-
dimensional tracks in a standard message format. Sensors from multiple satellites must capture images of the 
same object from different angles to develop three-dimensional tracks critical to missile tracking. Each of these 
steps is required to happen in near real time to provide timely information to leadership to assess threats and 
make timely decisions on how to respond. According to SDA, T1 establishes the PWSA ground and operations 
baseline, or the foundation upon which SDA plans to add capabilities in future tranches. To reduce risk, SDA is 
taking an incremental approach to delivering these ground operations. 

Transport Layer. SDA’s PWSA Transport Layer satellites are intended to work with Tracking Layer satellites 
to transmit data from satellite-to-satellite using laser communications. The Transport Layer will use both laser 
and radio frequency communications to transmit data from satellite-to-ground and satellite-to-aircraft. The 
PWSA Tracking Layer needs functional data transport satellites to fully perform the MW/MT mission from LEO. 

In February 2025, we reported that SDA awarded contracts for the larger and more complex T1 and Tranche 2 
(T2) before it had demonstrated intended laser communications capabilities in T0. This means SDA does not 
yet fully understand what will and will not work from its T0 demonstration. Our report made several 
recommendations, including that SDA should demonstrate the minimum viable product on orbit and 
incorporate lessons learned and corrective updates in current and future tranches before proceeding further 
with launch decisions.26 DOD concurred but noted that it believes SDA is already implementing our 
recommendations. DOD’s response to our recommendation that SDA should demonstrate the minimum viable 
product for laser communications capability in T0, before proceeding with investments in T1, was that SDA met 
the minimum viable product for T0. However, our view is that SDA revised downward its minimum viable 
product, which is at odds with leading practices for iterative development. We continue to believe that SDA 
would benefit from taking steps aimed at implementing our recommendations. 

See figure 3 for a step-by-step depiction of the PWSA missile tracking process. 

 
23Enterprise management activities will include sending commands and monitoring satellite health, planning and executing satellite 
maneuvers, and creating mission plans based on user requests.  

24SUPERNOVA is an acronym for SDA Unified Planning Environment and Resources for NEBULA Operations – Vendor Agnostic. It 
represents SDA’s unified ground system into which all NOVAs will eventually integrate. 

25The Realtime Transfer Service enables weapon systems that are part of the OPIR enterprise to publish data in standard message 
formats that the user community can access by subscribing to the service. 

26GAO-25-106838. SDA defines a minimum viable product as a version of a product with just enough features to be usable by early 
customers who can provide feedback for future product development. 

https://www.gao.gov/products/GAO-25-106838
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Figure 3: Notional Proliferated Warfighter Space Architecture Missile Warning/Missile Tracking Process 
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SDA Plans to Deliver Missile Warning/Missile Tracking Capabilities 
Using Its Own Incremental, System of Systems Approach 

SDA Is Developing and Plans to Deliver MW/MT Capabilities Incrementally Using Its 
Own Requirements Process and Various Contracting Methods 

PWSA is intended to operate as a system of systems, developed incrementally by a diverse set of contractors, 
that will enable the MW/MT mission.27 A system of systems approach means that a set of unique systems 
must work together to achieve overall mission success. In its acquisition strategies, SDA stated that it would 
invest in nontraditional space companies and leverage commercial technology and innovation. SDA is rapidly 
developing PWSA capabilities through a series of iterative development efforts, where space and ground-
based technologies are developed and built upon through phases. According to planning documents, SDA is 
pursuing this strategy to deploy capability quickly and to provide frequent opportunities to refresh technology 
and respond to new threats. SDA plans to award these development efforts, referred to as tranches, every 2 
years. 

To provide operational capability, tracking and transport satellite tranches are required to be fielded and 
interoperating. SDA has established a minimum viable capability—the set of requirements SDA has agreed to 
fulfill within a specific tranche’s timeline—for each satellite tranche. Each tranche is expected to demonstrate 
increasing capability over the previous tranche, while also connecting with earlier operational tranches to 
create an interconnected and interoperable architecture. SDA’s planning documents indicate that the Tracking 
Layer will achieve full warfighting capability in Tranche 3 (T3), for which SDA plans to begin launching satellites 
in 2029.28 The documents also show that tracking satellites from the first three operational tranches —T1, T2, 
and T3—are needed to provide full warfighting capability at the architecture level, along with an operational 
Transport Layer and ground segment. 

Once the capability is established with T3, to maintain full warfighting capability, SDA has said that it needs to 
continue to acquire a new tranche every 2 years to replenish the constellation. PWSA tracking satellites have 
5-year lifespans. As shown in figure 4, multiple tranches are required to achieve and maintain full warfighting 
capability. 

 
27PWSA also includes other mission sets, such as battle management and alternate positioning, navigation, and timing services. This 
report focuses primarily on PWSA’s efforts to deliver MW/MT capabilities.  

28Full warfighting capability is when the system can perform all its intended functions in its operational environment. 
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Figure 4: Replenishment of Tracking Tranche Satellites Is Planned Every 2 Years to Maintain Full Warfighting Capability as of 
July 2025 

 
Note: After full warfighting capability is initially achieved in T3, the Space Development Agency plans to replenish T1 with T4 satellites. Similar 
replenishment will take place in subsequent tranches. As of July 2025, satellite quantities per tranche beyond T3 were to be determined (TBD). In 
December 2025, SDA reported that it awarded contracts for 72 tracking satellites in T3, but we did not obtain the contracts from SDA. As a result, the T3 
tracking quantities in this table reflect SDA planning documentation as of July 2025. 

SDA’s T0 was the first step in its effort to rapidly develop a MW/MT capability in LEO. The tranche following 
T0, referred to as T1, is planned to be the first tranche to deliver operationally relevant capabilities to the 
warfighter. Beginning with T1, SDA is acquiring each tranche for the Tracking and Transport Layers as a 
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separate effort using the middle tier of acquisition rapid prototyping pathway.29 Middle-tier acquisitions are 
exempt from acquisition and requirements-development processes defined by DOD Directive 5000.01 and the 
Manual for the Operation of the Joint Capabilities Integration and Development System.30 As a result, SDA 
developed its own tailored requirements-setting process, involving submission and refinement of warfighter 
operational needs statements and assessment and validation by the SDA Warfighter Council. The Warfighter 
Council meets twice a year and is cochaired by the SDA Director and Vice Chair of Space Operations. Council 
members include representatives from combatant commands, intelligence agencies, and Joint Chiefs of Staff, 
among others. The Warfighter Council process is outlined in the SDA Warfighter Council Charter, which we 
discuss later in this report. 

SDA structured its PWSA acquisitions for the tracking and transport layers to attract companies that are not 
traditional defense contractors through fixed price agreements known as “other transactions.”31 Each tranche 
has its own requirements, and SDA conducted a new competition for each tranche. T1 and T2 Tracking and 
Transport Layer contractors are required to deliver satellites, a contractor-specific ground system for 
integration into SDA’s ground operations centers, operations and maintenance for the lifetime of the satellites, 
and launch analysis and integration. Some contractors we spoke to told us that maintaining a business case to 
compete for tranche awards is predicated on winning early tranches. For example, one contractor told us that if 
it had not won a T2 contract, it would not have bid again because it would be too far behind the learning curve 
to successfully field the number of satellites required for T3 and beyond. Another contractor told us it did not 
intend to bid on any further work because the contractor could not reuse enough of its own designs to satisfy 
internal profitability. SDA is acquiring the ground segment under a Federal Acquisition Regulation-based cost-
type contract.32 The ground segment contractor for T1 and T2 is responsible for developing, equipping, 
staffing, operating and maintaining two government-owned operations centers. This contractor is also 
responsible for acquiring and operating ground stations that serve as entry points for incoming data from the 
satellites, and leading ground-to-space integration efforts. For T3, SDA officials said that they plan to shift to a 
ground enterprise solution with new capabilities, and that they expect the T3 ground effort will be even more 
complex than that of T1 and T2. 

 
29The middle tier of acquisition pathway is one of six acquisition pathways in DOD’s Adaptive Acquisition Framework (AAF). 
Department of Defense, Operation of the Adaptive Acquisition Framework, Instruction 5000.02 (incorporating change 1, June 8, 2022). 
Each pathway in the AAF has its own processes, reviews, documentation requirements, and metrics matched to the characteristics and 
risk profile of the capability being acquired. Rapid Prototyping middle tier of acquisition programs have the objective to field a prototype 
that can be demonstrated in an operational environment within 5 years of middle tier of acquisition program start. Department of 
Defense, Operation of the Middle Tier of Acquisition, Instruction 5000.80 (Dec. 30, 2019) (incorporating change 1, Nov. 25, 2024). SDA 
leadership has characterized its approach to PWSA development as spiral, iterative, and incremental. 

3010 U.S.C. § 3602(c)(1). DOD Instruction 5000.80. 

31Other transactions may be attractive to nontraditional defense contractors as these agreements are not subject to the requirements of 
the Federal Acquisition Regulation. See Department of Defense, Office of the Under Secretary for Acquisition and Sustainment, Other 
Transactions Guide, Version 2.0 (July 2023). See also GAO, Defense Acquisitions: DOD’s Use of Other Transactions for Prototype 
Projects Has Increased, GAO-20-84 (Washington, D.C.: Nov. 22, 2019); and Other Transaction Agreements: Improved Contracting 
Data Would Help DOD Assess Effectiveness, GAO-25-107546 (Washington, D.C.: Sept. 3, 2025). 

32Under a cost-type contract, referred to in the Federal Acquisition Regulation (FAR) as cost-reimbursement, the government agrees to 
pay the contractor’s allowable incurred costs to the extent prescribed in the contract. FAR (legacy) § 16.301-1. The government 
generally assumes the risk of a cost overrun for cost-type contracts, while the contractor generally assumes the risk of cost overrun for 
a fixed-price-type contract. In contrast with a cost-type contract, under a firm-fixed-price contract, the price is generally not subject to 
any adjustment on the basis of the contractor’s cost experience in performing the contract. FAR (legacy) § 16.202-1. 

https://www.gao.gov/products/GAO-20-84
https://www.gao.gov/products/GAO-25-107546
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Table 3 shows the prime contractors involved in each tranche awarded as of July 2025, as well as the cost and 
number of planned satellites.33 

Table 3: Original Number of Satellites by Proliferated Warfighter Space Architecture (PWSA) Tranche and Layer as of July 
2025 

PWSA layer  Tranche 0 Tranche 1 Tranche 2 Approximate total 
contract value by layer 

(dollars in millions) 
Tracking  8 39 54 $4,707 

SpaceX Northrop Grumman Lockheed Martin NA 
L3Harris L3Harris Sierra Space NA 
NA Raytheon L3Harris NA 

Transport 20  126  NA $2,074 
Lockheed Marin Lockheed Martin NA NA 
York Space Systems Northrop Grumman NA NA 
NA York Space Systems NA NA 

Transport (Alpha) NA NA 100 $1,328 
NA NA York Space Systems NA 
NA NA Northrop Grumman NA 

Transport (Beta) NA NA 90  $2,064 
NA NA Northrop Grumman NA 
NA NA Lockheed Martin NA 
NA NA Rocket Lab NA 

Transport (Gamma) NA NA 10 $170 
NA NA York Space Systems NA 

Ground Segment NA General Dynamics 
Missions Systems 

General Dynamics Mission 
Systems 

$816 

Approximate total 
cost by tranche 
(dollars in 
millions) 

$657 $3,999 $6,505 $11,160 

Total number of 
planned satellites 
by tranche  

28 165 254 NA 

Source: GAO analysis of Space Development Agency (SDA) information.  |  GAO-26-107085 

Notes: The table includes the original prototyped satellite capabilities in Tranches 0, 1, and 2 as reflected in the original contracts. SDA ultimately 
launched 27 Tranche 0 satellites and removed seven Raytheon satellites from Tranche 1 (Tracking). Alpha, Beta, and Gamma refer to variants of the 
satellites introduced in the Tranche 2 Transport Layer. SDA partnered with the Naval Research Laboratory for ground support for Tranche 0 
demonstrations. Due to rounding, the approximate total cost does not add up to exactly $11,160 million. In December 2025, SDA reported awarding four 
contracts for 72 T3 Tracking satellites totaling approximately $3.5 billion. 

 
33SDA reported in December 2025 that it awarded four contracts for 72 tracking satellites in T3, but we did not obtain the contracts from 
SDA. As a result, the T3 tracking contract award value and quantities are not included in this table. 
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SDA Completed Some Tranche 0 Demonstrations Planned to Reduce Risk for PWSA 

As we reported in February 2025, SDA completed only a portion of what it had planned for T0 related to laser 
communications capability.34 We found similarly incomplete capability demonstrations in our review of the 
Tracking Layer. According to program documents, SDA planned a capstone event for its demonstration 
tranche that included both transport and tracking satellites. SDA intended T0 to demonstrate the feasibility of 
the new architecture from a cost, schedule, and scalability perspective. As part of the capstone event, planned 
for late 2022, SDA intended for the Tracking Layer satellites to detect and initiate tracks on advanced threats 
like hypersonic weapons, without an external prompt to the satellite to look for an event, known as cueing. The 
tracking satellites would then transmit the track data through the transport satellite network to the ground. 

In July 2024, SDA told us it had reduced its integrated T0 capstone event to a series of capability 
demonstrations. According to SDA, a capability demonstration is intended to show that a specific capability, 
such as tracking an object, can be achieved. SDA reduced the T0 capstone event in part due to a longer than 
expected T0 on-orbit satellite calibration process. SDA had planned to allow the warfighter to provide feedback 
on capabilities prior to a larger SDA investment in T1 and future tranches, but officials from combatant 
commands we spoke to told us that they have not been asked to provide feedback on T0 MW/MT 
demonstrations.35 

According to an SDA official, SDA demonstrated in T0 the ability to track a short-range ballistic missile 
throughout its flight and into its terminal phase and then transmit raw data to the ground from space. SDA 
officials also told us that T0 demonstrations included connecting Link-16, the tactical data link network used by 
NATO, from space to specific ships and military airplanes. This provides Link-16 users with beyond line-of-
sight communications previously limited by the horizon. As reported in our recent work, in December 2024, 
SDA established the first satellite-to-satellite demonstration of optical links between two of the four T0 
contractors.36 One of the two successful T0 contractors told us that the company made a business decision not 
to participate in T1 or T2. 

SDA Faces Technology, Requirements, and Integration Risks to 
Delivering Capability 
SDA faces many technical challenges to delivering MW/MT capability. Specifically, SDA’s strategy to use 
commercial products in a novel way has led SDA to overestimate the technology maturity of some PWSA-
enabling technologies. Furthermore, both space and ground contractors said that they underestimated the 
complexity of PWSA development and integration. With limited integrated capability demonstrated in T0, as 
described above, and complex integration and interoperability requirements remaining, the risk to delivering 
MW/MT capabilities in T1 is high. However, SDA is taking a new approach in T3, awarding a contract to an 
integration contractor. Awarding a contract for system engineering and integration support indicates that SDA 

 
34GAO-25-106838. 

35Combatant commands are military organizations that coordinate and direct operations in a specific area of responsibility. DOD has 
seven geographic combatant commands that have a regional military focus, and four functional combatant commands that operate 
worldwide across geographic boundaries. 

36GAO-25-106838. 

https://www.gao.gov/products/GAO-25-106838
https://www.gao.gov/products/GAO-25-106838
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is applying lessons learned and taking steps in T3 to mitigate integration risk between the satellites and the 
ground segment. 

Technology Readiness Levels 
Technology readiness levels (TRL) are numbered 1 through 9 from least to most mature, based on demonstrations of increasing fidelity and complexity. 
TRLs are the most common measure for systematically communicating the readiness of new technologies or new applications of existing technologies to 
be incorporated into a system or program. 
Source: GAO.  |  GAO-26-107085 

SDA Is Overestimating Technology Maturity 

SDA is overestimating the technical maturity of some of its critical enabling technologies. Satellite technologies 
are mature when they have been tested in a relevant space environment (Technology Readiness Level (TRL) 
6) and are therefore less likely to encounter failures during test and integration.37 A TRL is a measurement of 
maturity for each critical technology element. A key aspect of SDA’s acquisition strategy is to leverage proven 
commercial products to reduce development timelines. SDA cited the wide variety of proven commercial 
products available for use in T1 and T2 as its basis for assessing various technologies as mature. However, in 
some cases, the items SDA identified as commercial items were used in different applications or 
configurations. Our prior work on space acquisitions found that first time integration of new technology with 
technology that has already been proven can be difficult.38 

Tracking Layer satellite contractors have needed to modify previously proven components, such as their buses 
and infrared sensors, or to mature software to integrate with other components to perform MW/MT capabilities 
in LEO. Specifically, commercial buses and associated flight software provided by T1 contractors have 
required significant, unplanned development and upgrades to meet SDA requirements. 

For example, one T1 tracking satellite contractor identified the bus’s flight software as having a technology 
readiness level of 4 at the start of the program. The contractor planned to mature the software to TRL 6 by its 
critical design review, but this did not occur.39 As a result, the contractor had to perform additional, unplanned 
work to mature the flight software. Using immature technologies and modifying proven technologies adds risk 
to the program until such time that the technologies can be tested in a relevant environment. 

For definitions of technology readiness levels 1-9, see table 4 below. 

Table 4: Technology Readiness Levels (TRL) 

TRL Definition 
1 Basic principles observed and reported 
2 Technology concept and/or application formulated 

 
37Technologies are generally considered mature at a TRL 7, except for satellite programs, which are generally considered mature at a 
TRL 6. 

38GAO, Missile Warning Satellites: Comprehensive Cost and Schedule Information Would Enhance Congressional Oversight, 
GAO-21-105249 (Washington, D.C.: Sept. 22, 2021). 

39A critical design review is a major milestone that indicates that a program’s system design is stable, is expected to meet system 
performance requirements, and is mature enough to start fabrication and testing. 

https://www.gao.gov/products/GAO-21-105249
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TRL Definition 
3 Analytical and experimental critical function and/or characteristic proof of concept 
4 Component and/or breadboard validation in laboratory environment 
5 Component and/or breadboard validation in relevant environment 
6 System/subsystem model or prototype demonstration in a relevant environment 
7 System prototype demonstration in an operational environment 
8 Actual system completed and qualified through test and demonstration 
9 Actual system proven through successful mission operations 

Source: GAO analysis of National Aeronautics and Space Administration data.  |  GAO-26-107085 

Further, SDA told us it relies on informal contractor technology readiness assessments to determine 
technology maturity. In SDA’s T1 and T2 Tracking Layer documentation from August 2024, SDA asserted that 
prior to T1 and T2 initiation, tracking satellites had demonstrated TRL 6 and 7, respectively. However, this was 
not accurate. L3Harris officials told us that the company is still in the process of demonstrating its T0 satellite 
design on orbit in LEO, and neither Sierra Space, Northrop Grumman, nor Lockheed Martin demonstrated 
tracking satellites on orbit in LEO prior to T1 or T2 initiation. However, SDA states that the T1 Tracking Layer is 
expected to have achieved TRL 9 following a successful T1 capstone event because the Tracking Layer will 
have been proven in an operational environment.40 Lastly, in a separate program self-assessment provided to 
us from July 2024, SDA assessed, based on contractor information, current technology readiness is TRL 7 for 
T1 satellites and TRL 8 for T2 satellites, despite T2 satellites being further behind in design and development. 

SDA has not conducted a sufficient review of the maturity of critical technologies planned for the satellites and 
therefore lacks assurance that the technology readiness estimates it receives from the contractors are 
accurate. Further, this means SDA has insufficient information to determine if the contractors’ cost and 
schedule estimates are reasonable and if additional time or resources are needed to meet planned time 
frames. According to DOD’s Technology Readiness Assessment Guidebook, when the prototyping solution 
involves new technology insertion or technology refreshment for which technology maturity has not been 
assessed, a tailored assessment should focus on whether the technology is sufficiently mature to be 
developed and fielded within the 5-year prototyping time frame.41 

Further, SDA’s approach to technology readiness assessment limits the insights it obtains from these 
examinations. In documentation submitted to DOD, SDA identifies the tracking satellites, as a unit, as a single 
critical technology element.42 A critical technology element is a new or novel technology on which a program 
depends to successfully meet an operational threshold. It can be hardware, software, or a process critical to 
the performance of a larger system. Because SDA identified the entire satellite as the critical technology 
element and then assesses technologies at the satellite-level, its assessment lacks detail to provide insight into 
the maturity of enabling technologies. As described above, PWSA tracking satellites are comprised of multiple 

 
40SDA states that T1 Tracking Layer is also expected to achieve TRL 9 following a successful T1 capstone event. Proving a technology 
in an operational environment meets the definition of TRL 7; to reach a TRL 9, the actual system must be proven through successful 
mission operations. 

41Department of Defense, Technology Readiness Assessment Guidebook (June 2023). 

42The Office of the Under Secretary of Defense for Research and Engineering defines a technology element as critical if the system 
being acquired depends on the technology element to meet operational requirements, or its application is either new or novel or in an 
area that poses major technological risk during detailed design or demonstration. 
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critical technologies that are in various stages of maturity—infrared payloads, optical communications 
terminals, flight software, and others—that are required for the satellite to perform the mission. 

Because SDA is assessing technology maturity at the satellite-level, it is under-identifying critical technology 
elements. Under-identifying critical technology elements can result in an underrepresentation of the integration 
needs, which is a significant cause of system failure.43 By conducting and documenting a tailored technology 
readiness assessment of critical technology elements, SDA can ensure realistic development schedules that 
meet planned delivery dates. 

As noted above, SDA is planning on developing and fielding prototypes on a compressed timeline, every 2 
years, with each tranche expected to demonstrate increasing capability over the previous tranche. SDA’s 
system-level assessment of T2’s technology readiness may lead to decision-makers being overconfident in the 
readiness of PWSA’s operational capability and ability to deliver capability on schedule. 

Contractors Underestimated the Complexity of Requirements 

The ground contractor and one of the PWSA space contractors reported underestimating the complexity of 
requirements to be satisfied in T1, adding risk to delivering MW/MT capability on schedule. Following initial T1 
Tracking contract awards to L3Harris and Northrop Grumman, SDA awarded Raytheon an additional contract 
to develop and launch seven satellites in a fifth orbital plane to bolster T1 tracking coverage. However, the 
contract was reduced in value and scope at Raytheon’s request. Specifically, in early 2023, SDA told us that 
they received an additional $250 million to provide additional coverage in the Indo-Pacific region. SDA 
awarded a contract to Raytheon for the additional orbital plane to enhance the ability of the system to cover the 
Indo-Pacific, in February 2023, but by the end of the year, Raytheon submitted a request to terminate the 
contract. 

Raytheon representatives told us that the company had underestimated the complexity of the system 
development to include unexpected operations, like when a satellite loses its network connection and must 
perform autonomously without the ground system. This underestimation resulted in significantly more software 
development than was originally planned, which Raytheon officials did not believe they could complete while 
maintaining the aggressive launch schedule. Raytheon representatives said that they initially understood the 
T1 Tracking Layer’s detect and track mission but did not account for the larger PWSA mission, which includes 
transmitting data to the ground operations center in near real time with a high rate of availability, among other 
required activities. 

In early 2024, SDA and Raytheon agreed to reduce the scope and value of the contract. This included 
removing the seven tracking satellites and reducing the overall effort from developing and launching the fifth 
plane of satellites to conducting two studies related to the Ka-band communications payload and networking 
and encryption systems. Following this descope, SDA said that the fifth plane was meant to provide additional 
coverage but was not part of the baseline T1 Tracking capability and that therefore removing it did not affect 
the planned T1 capability delivery. 

The contract for the ground segment has also had to be modified due to underestimated requirements. In 
August 2024, the Defense Contract Management Agency (DCMA) noted that the T1 ground segment contract, 

 
43Department of Defense, Technology Readiness Assessment Guidebook (June 2023).  
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awarded to General Dynamics Mission Systems has been plagued from the start by confusion and 
misunderstandings about project scope and technical requirements. Further, DCMA reported that SDA 
expected General Dynamics to lead as the enterprise integrator and manage the overall enterprise 
architecture, but these requirements were not planned nor explicitly explained in the original proposal. General 
Dynamics representatives told us that they initially understood the scope of the effort to be integrating the 
internal components of the SUPERNOVA ground segment and then later integrating the SUPERNOVA with 
the satellite contractor NOVAs. The representatives told us that, after the contract award, SDA identified 
additional work that was not included in the initial contract award. This work included integrating all segments 
inside and outside the ground system after General Dynamics developed interface control documents. 

SDA modified the contract in August 2024 to include the additional work. This included the additional 
integration, managing and tracking schedules with external agencies, developing a tracking data fusion 
application to support missile track processing, and providing technical assistance to satellite contractors. 
Additionally, General Dynamics and its subcontractor had planned to follow commercial best practices and rely 
on significant software reuse. This approach, however, did not comply with DOD cybersecurity requirements. 
General Dynamics attributed this noncompliance to the software being outdated. 

This disconnect regarding the software resulted in a significant unplanned software development effort that 
must be completed and tested in time to support ground segment delivery and satellite operational acceptance 
for T1. Contractor data provided by General Dynamics shows it originally estimated $743,000 for this effort. 
However, in June 2024, the estimated cost to complete this effort had jumped to $6.8 million. To stay on track, 
General Dynamics added staff to maintain schedule, resulting in increased costs. 

Risk Remains High for PWSA’s Complex Integration and Interoperability Requirements 

To conduct the MW/MT mission, PWSA, as a system of systems, requires a significant amount of integration 
and interoperability between the satellites and the ground segment, much of which SDA has yet to 
demonstrate. These include: 

• NOVA-SUPERNOVA integration, 
• Laser communications interoperability, 
• On-orbit processing, track generation, and sensor performance evaluation, and 
• Launch detection and missile tracking in LEO. 

As discussed earlier, SDA reduced its original T0 capstone event to a series of lesser capability 
demonstrations. T0 did mitigate some risks associated with developing, manufacturing, and launching 
satellites. However, by not completing planned demonstrations, SDA shifted remaining risk to T1—intended to 
function as the first part of the operational tranche. In addition, SDA added new requirements to T1, such as 
the NOVA/SUPERNOVA interface, which will need to be designed, developed, and integrated between the 
satellites and ground segment. As a result, PWSA faces significant integration challenges in T1 that were not 
addressed in T0. 

Figure 5 is a notional depiction of the integration and interoperability required to enable PWSA. 
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Figure 5: Notional Depiction of Key Ground and Space Integration and Interoperability Points Required to Enable the 
Proliferated Warfighter Space Architecture 

 
Note: Each satellite contractor will deliver its own ground system, referred to as a NOVA, which will be integrated at each of the two SDA ground 
operations centers for the life of each contractor’s respective satellites. SDA’s plan calls for each of its two government-owned, contractor-operated 
ground operations centers to have a unified ground system, or SUPERNOVA. 

NOVA-SUPERNOVA Integration 

As the lead integrator for T1, General Dynamics must complete integration and test activities with five distinct 
satellite contractor-provided ground systems, referred to as NOVAs, to deliver MW/MT capability as the PWSA 
constellation. Because PWSA is a heterogenous constellation with five contracts for tracking and transport as 
part of T1, significant effort will be required to integrate each NOVA with the integrated ground system, referred 
to as SUPERNOVA. NOVA to SUPERNOVA interface development was not part of T0 contracts, and the 
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aggressive schedule, under which the T1 tranche is to launch, leaves little schedule margin to address issues 
or defects identified during integration and testing. 

NOVA-SUPERNOVA integration is an undemonstrated requirement and, according to General Dynamics, 
building compatible interfaces between the satellite contractors’ NOVAs and its SUPERNOVA ground system 
has been challenging. An interface is a boundary where two or more systems interact. The five satellite 
contractors are required to build to General Dynamics’ top-level defined interfaces, but in implementing these 
top-level interfaces, have faced interoperability challenges between the NOVAs and SUPERNOVA. General 
Dynamics representatives described the interface issues as if space and ground segment contractors each 
built railroad tracks, but the tracks were unable to line up and connect. 

Delays in NOVA deliveries from the satellite contractors to the ground operations centers have also resulted in 
compressed schedules for integration and test activities and have required the contractors to provide surge 
support. This situation has led to increased contract costs for the ground contract. Satellite contractors are also 
encountering issues with their own integration and test activities, which further pushes out integrated ground 
testing. 

SDA told us recently that ground testing was not complete prior to the T1 first launch in September 2025. This 
means, for some satellites, SDA accepted the risk of identifying defects while satellites were already on orbit. 
Late discoveries can result in further schedule delays, rework, retesting, or deferred capability. Integration of all 
T1 contractor NOVAs with the SUPERNOVA is required for SDA to deliver planned PWSA capabilities. 

Laser Communications Interoperability 

As we discussed in our February 2025 report, SDA had yet to demonstrate an interoperable mesh network of 
transport and tracking satellites.44 A mesh network is a decentralized type of network that automatically 
reconfigures and adapts itself to route data most efficiently. While SDA asserted that a mesh network 
demonstration is not required, T0 planning documentation described SDA’s intent to demonstrate a mesh 
network as a minimum viable product. SDA now plans to deliver an interoperable, laser-based mesh network in 
T1. PWSA is predicated on tracking and transport satellites being able to maintain laser links and move 
MW/MT data around the globe and to the ground for additional processing, cueing, and eventual decision-
making by U.S. leadership. To meet mission requirements, laser communications must be functioning across 
the mesh network using both the Tracking and Transport Layers. Because multiple contractors are designing 
and building optical communications terminals (OCT)—devices used to establish these laser data transmission 
links—SDA has developed the SDA OCT Standard to increase the likelihood of interoperability among the 
diverse set of satellites from different contractors. 

T0 required testing on the ground to demonstrate OCT interoperability. However, as of July 2025, only two of 
the four contractors–SpaceX and York—had proven that different satellite contractors can establish a link in 
space. This achievement is tempered by the fact that SpaceX and York both used the same subcontractor, 
Tesat, to develop their OCTs.45 The remaining two satellite contractors in T0 had not demonstrated a space-to-

 
44GAO-25-106838. 

45SDA has reported demonstrating laser links between two additional vendors in a space-to-ground link. Those vendors, though not 
involved in T1, have made links between their OCT and York and SpaceX’s Tesat OCTs. For more information on the technical 
complexity of OCT interoperability, see GAO-25-106838. 

https://www.gao.gov/products/GAO-25-106838
https://www.gao.gov/products/GAO-25-106838
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space laser link between their own satellites or satellites built by other contractors at that time. All five T1 
Tracking and Transport contracts rely on different OCT subcontractors, none of which had demonstrated the 
ability to make an optical link on orbit.46 Undemonstrated OCT designs on orbit put at risk the ability to achieve 
OCT interoperability in T1, as was the case in T0. Without a fully interoperable constellation, data will not be 
able to traverse the network through the most efficient pathways, potentially increasing the time it takes to get 
the data down to the ground. With limited laser links demonstrated on orbit, SDA risks extended calibration 
timelines and technical challenges during T1 early operations and verification checks with contractors that 
have yet to prove out their designs. 

On-Orbit Processing, Track Generation, and Sensor Performance Evaluation 

SDA and the contractors have yet to demonstrate the development of timely, actionable, and accurate two-
dimensional tracks on orbit and three-dimensional tracks on the ground needed to counter hypersonic and 
other evolving threats. A contractor responsible for the on-board infrared sensor told us it launched T0 
satellites without the software needed to demonstrate on-board mission processing to maintain the T0 launch 
schedule. The contractor said SDA successfully uploaded the software to the first T0 satellite in March 2025, 
after nearly 2 years on orbit. SDA identified assessing the tradeoff between processing mission sensor data 
onboard the satellite and on the ground as a key goal of T0. The contractor said it lost an opportunity to apply 
lessons learned from on-board mission data processing from T0 to T1 and T2 efforts because materials for 
subsequent tranches have already been ordered and received, constraining design. The contractor said that 
while it has been able to leverage some of the data collected from T0 satellites, limited opportunities for 
passing data to the ground and issues with other satellite subsystems have limited opportunities to learn from 
the infrared sensor’s performance on T0. 

Launch Detection and Missile Tracking in LEO 

The satellites comprising T1 will provide SDA’s first attempt at detecting missile launch without an operator 
prompting the satellite to look for an event or cueing by the enterprise ground system. While T0 sensors were 
able to detect missile launches with operator prompting, the operational system is expected to be surveilling 
Earth, all the time, and notifying operators of potential threats. 

As mentioned earlier in this report, the missile threat is evolving, requiring infrared sensors to track dimmer, 
faster targets that are more difficult to discriminate than traditional ballistic missiles. New, emerging weapons 
can maneuver in flight, which renders established techniques of missile tracking less effective because the 
target is moving very quickly during flight with an unpredictable trajectory. Infrared payloads on the tracking 
satellites use focal plane arrays, a type of sensor that converts infrared radiation into electrical signals, creating 
an image. 

PWSA tracking satellites are using increasingly larger focal plane arrays, called wafers, between T0 and T2, 
which are expected to be better for missile tracking according to focal plane array manufacturers. We spoke 
with representatives from a vendor that supplies wafers for PWSA contractors. They told us that manufacturing 
larger format wafers is difficult because it is a time intensive and delicate process, and the wafer must maintain 

 
46One contractor in T1 is using Tesat coupled with an undemonstrated OCT subcontractor as part of its design. 
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its flatness to work as expected. Additionally, developers told us smaller wafers can be stitched together in lieu 
of the larger format wafers. However, this results in gaps in coverage. 

SDA told us T1 Tracking and resulting data collection will be performed differently than T0. In T0, SDA told us 
the satellite was cued by an operator, via script, to start recording for a 10-minute window and then that 
recording was transmitted to the ground as raw data.47 Because the mesh network was not in place and there 
were only two ground stations to serve as entry points for incoming data as part of T0, SDA told us it took 
multiple days for the data to downlink to the ground. For T1, tracking satellites and sensors are not planned to 
require cueing by the operator. This means the sensor should automatically capture the launch, develop 
tracks, and once processed on board, transmit data continuously to the ground in near real time. Additionally, 
raw data will be transmitted to the ground as capacity and bandwidth allow.48 SDA told us T1 is intended to 
have a constant connection to the ground via the mesh network, enabled by seven satellites per plane forming 
a complete ring around the globe. 

A critical aspect of identifying missile launches and tracking missiles in flight is the ability of the infrared 
payload and its associated algorithm to suppress clutter. This process removes unwanted signals or echoes by 
filtering them from the intended target’s received signal.49 Contractors told us that because satellites in LEO 
have a high relative motion to Earth, each LEO satellite takes about 90 minutes to circle Earth at an altitude of 
1,000 kilometers. Therefore, they have had to develop algorithms to reject clutter to focus on the target. DOD 
test organizations raised concerns about the ability to suppress clutter and track dim objects from LEO 
because it is a novel approach compared with traditional infrared sensors that have historically been looking for 
brighter objects. Additionally, DOD officials stated that processing to detect targets in heavy clutter is the most 
uncertain aspect of the Tracking Layer, as each contractor-unique infrared sensor will need to be 
demonstrated on orbit along with its associated clutter suppression algorithm. SDA told us that its T0 
contractors have provided multiple demonstrations of their algorithms’ capabilities to suppress background 
clutter for a range of target types from LEO. Because multiple T1 and T2 contractors are using the same 
infrared payload and clutter suppression algorithm provider, these demonstrations can inform improvements 
over T0. 

SDA Is Applying Some Lessons Learned to Future PWSA Space-Ground Integration 

In its recent T3 contract awards, SDA is applying some lessons learned from T1 and T2 ground contract 
challenges to better align ground and satellite development efforts. For T1 and T2, SDA delegated integration 
responsibilities to the ground segment contractor. In April 2025, SDA announced it awarded a $55 million 
contract to a third-party contractor, separate from ground and satellite contractors, to act as the dedicated 
integrator for T3 efforts. This contract, awarded to Science Applications International Corporation, is the result 
of challenges in testing and operating satellites from different manufacturers in previous tranches. SDA 

 
47In software development, a script is a sequence of instructions or a small program, typically written in a scripting language, that is 
interpreted and executed by another program, often to automate tasks. 

48Legacy MW/MT satellites downlink wideband or raw data. PWSA tracking satellites will process data on orbit, form two-dimensional 
tracks, and downlink the tracks to the ground. PWSA will downlink some wideband data; however, it is not the primary concept of 
operations. 

49An algorithm is a step-by-step procedure or computation for solving a problem in a finite number of steps that frequently involves 
repetition of an operation. 
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expects that having a third-party contractor as the integrator will help alleviate challenges that T1 and T2 
experienced with the integration efforts involved with the ground systems and satellites. 

The T1 ground contract was awarded approximately 3 months after the T1 satellite contracts, which resulted in 
late development and integration of the ground system and satellite ground systems. SDA attempted to 
alleviate this issue in T2 by allowing the ground contractor to start work prior to agreeing upon the terms and 
conditions of the contract, which it also awarded 11 months after it awarded the T2 satellite contracts. 
According to DCMA, the ground segment contractor expended additional resources to minimize schedule 
effects, but ground contractor development teams continue to fall behind schedule due to the complexity of the 
work. 

SDA acknowledges that concurrent engineering and integration among multiple NOVA and SUPERNOVA 
contractor teams is risky. It noted that supply chain delays and late NOVA deliveries to the ground operations 
centers contributed to the risk of failing to complete integration testing prior to the T1 launch. The T1 ground 
operations centers are dependent on both the ground and space segments for successful delivery. The T1 
ground segment delivery is so behind schedule, according to the contractor, that it is unlikely to recover even 
given T1 satellite launch delays and resources added. In September 2024, the ground contractor was unable 
to demonstrate system readiness as scheduled. Recent updates from SDA show that the ground readiness 
review was not complete as of October 2025. 

Both satellite and ground contractors told us that significant orchestration is required to ensure requirements 
and standards are being interpreted and implemented similarly across the enterprise. To achieve this, the 
ground contractor told us it conducts 22 working groups each week to support interoperability efforts between 
ground and space segments. While the contractors reported that the meetings were mutually beneficial for all 
parties, they also noted challenges due to proprietary information and competition concerns among 
contractors. For example, one T1 satellite contractor told us that it is using a supplier that previously worked 
under a different satellite contractor in T0. Due to contractual limitations with its T0 satellite contractor, 
however, the supplier cannot fully share lessons learned with the T1 contractor. 

SDA stated that it learned in T1 and T2 that integration needs to happen from the beginning. This was echoed 
by the T1/T2 ground contractor, which reported that integration would be easier if ground and space segments 
were awarded at the same time to keep both sides in sync with their respective development phases. SDA told 
us that moving forward, the ground and space segments would not be tied together with satellite launches. The 
ground system will be an enterprise capability that serves all tranches and will be continually updated. 

SDA Requirements and Prioritization Processes Lack Transparency for 
Warfighters 
Warfighters told us they lack insight into how SDA defines and prioritizes tranche requirements. Additionally, 
SDA is planning to defer T1 capability to launch as early as possible but is not providing insight to the 
warfighter on how, when, and whether capability will be delivered. 
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SDA Tranche Requirements Setting Process Lacks Transparency for Warfighters 

Officials we spoke with from three combatant commands said that they lack insight into how SDA establishes 
requirements for each tranche. SDA’s acquisition strategies for T1 and T2 state that SDA determines each 
program’s requirements using multiple approved requirements and guidance documents as well as the 
Warfighter Council process. The requirements setting process described to us by the combatant commands, 
though, differs from the Warfighter Council operating procedures SDA describes in its charter. This situation is 
therefore inconsistent with SDA guidance and our leading practices for product development.50 

SDA’s Warfighter Council charter from November 2020 states that requirements identification, definition, and 
prioritization will be a collaborative process between SDA and its council members, which, as previously noted, 
include combatant commands. Further, the charter states that SDA and council members, together, will 
determine which requirements will be included in future SDA tranches, and through ongoing collaboration and 
feedback will refine the requirements. Our leading practices for product development found that leading 
companies seek and obtain continuous user feedback throughout the development cycle to determine if the 
design is meeting user needs and reflects a product with the minimum capabilities needed for customers to 
recognize value. 

Despite the Warfighter Council charter indicating the council’s collaborative process, combatant commands 
said that council meetings are comprised of an SDA presentation rather than an interactive dialogue among 
council members, leaving members relegated to listening. One combatant command office told us that it 
appeared that requirements for an upcoming tranche are already determined by the time of the Warfighter 
Council meetings. The combatant commands we spoke with agreed that the council meetings are not decision-
making meetings that involve evaluating options and reaching consensus. Rather, it appears to these 
combatant commands that SDA focuses the meeting on disseminating information about decisions made by 
SDA ahead of the meeting. 

In addition, combatant commands told us that they lacked detailed insight as to the disposition of warfighter 
requirements they had submitted to SDA for consideration, but which SDA had not yet included in planned 
tranches. Specifically, some combatant commands we spoke with told us that requirements they submitted that 
were not included in a tranche, or those that will be deferred to a later tranche, are not discussed at Warfighter 
Council meetings. Combatant commands told us they lack insight into how and why SDA prioritizes 
requirements for inclusion in each tranche. 

While SDA told us that it offered feedback opportunities leading up to and following the T3 council meeting on 
requirements that had been submitted, officials from one combatant command said the process to receive 
adjudication for their T3 requirements from SDA was insufficient. Officials said SDA informed the combatant 
command that SDA had conducted analysis to determine what would be included in T3. When SDA submitted 
documentation to the requesting combatant command, the officials said SDA cited general reasons for not 
including the requirement, such as that the requirement was cost prohibitive, or technology required to satisfy 
the requirement was immature. Further, the combatant command officials said SDA’s documentation did not 
include technical analysis to support deferring the requirement or information as to when the requirement 
would be included in a future tranche. In discussing our findings for this report with SDA, the SDA Director was 

 
50GAO, Leading Practices: Agency Acquisition Policies Could Better Implement Key Product Development Principles, GAO-22-104513 
(Washington, D.C.: Mar. 10, 2022). 

https://www.gao.gov/products/GAO-22-104513
https://www.gao.gov/products/GAO-22-104513


 
Letter 
 
 
 

Page 26 GAO-26-107085  Missile Warning Satellites 

surprised to learn that some combatant commands said the requirements process lacked transparency. SDA 
officials told us that the Warfighter Council process has evolved since the 2020 charter, and that SDA is 
currently drafting an update. 

Because SDA’s requirements-setting through the Warfighter Council meetings so far has not been 
collaborative or transparent, council members lack insight into whether and when PWSA will deliver planned 
capabilities. SDA is not providing combatant commands insight into the prioritization of submitted requirements 
and combatant commands are unsure when their operational needs will be met. As a result, combatant 
commands told us that, although they have submitted requirements, they are concerned that PWSA will not 
provide the data or coverage they need. Without collaboration with warfighter participants in identifying, 
defining, and prioritizing requirements, SDA is at risk of developing an architecture that falls short of warfighter 
needs. However the Warfighter Council process evolves, and its charter is updated, SDA should provide 
regular opportunities for interactive feedback from the warfighter. 

SDA Is Not Providing Insight into Process to Defer Capabilities for T1 Programs 

SDA is considering deferring some capabilities it had planned to deliver in T1, but so far has not provided 
insight to the warfighter into what capabilities are being deferred or how the agency tracks deferred 
capabilities. SDA documentation highlights an increased urgency as of January 2025 to avoid further delay of 
the T1 launches. At that time, the best case scenario was to launch the first of the T1 satellites in May 2025. 
SDA had efforts underway at that point to determine a minimum set of capabilities required to launch T1 
satellites.51 Multiple agencies—including the combatant commands, CAPE, and DOD test organizations—
reported that SDA was not forthcoming with updates regarding PWSA execution status. Officials from some of 
these agencies noted that information they were able to obtain came from public social media posts, like SDA’s 
LinkedIn account, rather than SDA directly.52 CAPE officials confirmed that SDA was making trade-offs to stay 
within budget and schedule parameters but said they were unaware of what the trade-offs included or the logic 
behind them. 

Typically, requirements that are not immediately slated for development are placed into what is commonly 
referred to as a backlog. Our leading practices emphasize the importance of using a backlog to organize, rank, 
and track included and deferred capabilities.53 This backlog is then considered along with any new 
requirements when making future development priority decisions. In response to the findings of this report, 
SDA officials said requirements submitted by Warfighter Council members that are not met by the current 
tranches of PWSA remain in the hands of SDA for potential inclusion in future tranches. 

SDA originally planned to begin launching T1 Transport satellites in September 2024; however, according to 
SDA, supply chain delays have resulted in a schedule slip of approximately 1 year. SDA has already awarded 
incentive fees under the contracts to two satellite contractors, totaling $40 million, to try to maintain its revised 

 
51SDA described the high-level capabilities delivered in each tranche as the “minimum viable capability” and the required system 
attributes as the “minimum viable product.” In early 2025, SDA documents began to describe the minimum set of capabilities required to 
launch as the “minimum launch product.” According to SDA, the first T1 transport satellites launched in September 2025, a year after 
they were targeted to launch.  

52LinkedIn is a public-facing professional networking social media platform. 

53GAO, Leading Practices: Iterative Cycles Enable Rapid Delivery of Complex, Innovative Products, GAO-23-106222 (Washington, 
D.C.: July 27, 2023). 

https://www.gao.gov/products/GAO-23-106222
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T1 launch schedule. SDA is weighing changes to the included capabilities and testing requirements to launch 
as soon as possible. According to SDA, areas under consideration for trade-offs include reduced or delayed 
capability and increased performance risk. Additionally, SDA indicated that these trade-offs to maintain launch 
schedule would likely result in SDA accepting additional program risk ranging from early degradation of 
satellites on orbit to non-acceptance by the military services. As was noted in a 2022 DOD independent risk 
assessment on missile warning programs, launching missile warning satellites does not equate to delivering 
missile warning capabilities.54 

Space and ground contractors are also making trade-off decisions based on maintaining launch schedule, 
which some indicated to us is, in their view, a top priority for SDA. Contractors told us that SDA’s emphasis on 
maintaining launch schedule influences how contractors address technical issues. One contractor said that 
maintaining SDA’s schedule influences whether the contractor fixes a problem or accepts it as a risk, deferring 
resolution to a future date. Another contractor told us the 2-year development and launch cadence causes it to 
seek out “band-aid” solutions for problems, postponing efforts to identify and fix root causes to a future tranche. 
For example, if on-orbit issues are identified in T0, but satellites are too far into the integration phase, this 
contractor said it will implement a software work-around in T1 to preserve schedule and pursue a hardware fix 
before the T2 satellites launch. The viability of this approach for any contractor depends upon whether it is a 
participant in subsequent tranches. 

We previously found that off-ramping capabilities that can be deferred to a later iteration to meet schedule 
goals can be a leading practice, but only if the deferred capabilities are not essential to the users. In this case, 
combatant commands have said that they do not have insight into how SDA prioritizes requirements. Further, 
using a backlog, in coordination with users, provides insight into when capabilities will be delivered. Without 
such a backlog, prioritized on warfighter needs and that maintains traceability between overall MW/MT 
requirements and tranche development, SDA is at risk of paying for satellites that do not meet the warfighter’s 
needs, and not delivering capabilities on the timeline promised. 

Early Milestone Achievements Do Not Reflect Schedule Challenges, 
and Life-Cycle Cost to Deliver PWSA Remains Unknown 
SDA reports success achieving early milestones, but these achievements do not reflect schedule challenges 
associated with moving from design to on-orbit capability. Further, DOD does not know the life-cycle cost to 
deliver missile warning and tracking capabilities. 

Reported Milestone Successes Do Not Reflect Overall Schedule Challenges 

The SDA planning documents we reviewed, which focus on major milestones such as design review events 
and launch dates, do not reflect the overall schedule challenges and nuances of moving from design to on-orbit 
capability for PWSA. In response to our repeated requests to see a government integrated master schedule 
depicting PWSA as a whole, SDA provided only high-level, static timeline pictures because it had not 

 
54Department of Defense, Office of Under Secretary of Defense for Research and Engineering, Independent Risk Assessment of the 
Overhead Persistent Infrared Strategic Polar Missile Warning Programs (November 2022). 
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developed a schedule at the architecture-level.55 According to our best practices, an integrated master 
schedule constitutes a program schedule that includes the entire required scope of effort, including the effort 
necessary from all government, contractor, and other key parties for a program’s successful execution from 
start to finish.56 

SDA contracts require the satellite contractors to integrate their own integrated master schedules into the 
government’s master program schedules for T1 and T2, which reflect each middle tier of acquisition program. 
However, SDA officials told us they did not develop an integrated master schedule for scheduling, executing, 
and tracking the work to implement PWSA at the architecture level, to include all the space segment and 
ground segment efforts. 

Our Schedule Assessment Guide outlines best practices for project schedules, including complex efforts like 
PWSA. We found that a networked schedule—one that links multiple schedules together with logic—can be a 
useful tool for consolidating multiple project schedules in an architecture-level schedule for reporting and 
management purposes because it allows for a concise view of all projects for which the agency is 
responsible.57 Because SDA does not have a networked schedule for PWSA, it is not well-positioned to 
understand how schedule changes in each middle tier of acquisition program affect implementation and 
fielding of the overall enterprise or architecture. Further, a contractor project schedule, as a subset of the 
overall government program effort, includes only contractually authorized work because contractors are only 
obligated to plan activities required by, and limited to, the contract. As a result, responsibility to develop and 
maintain an overarching architecture schedule would be the responsibility of SDA to integrate all government 
and contractor work—contractually-authorized or not—into a networked schedule that can be used to reliably 
forecast key development and delivery dates. 

Without an architecture-level networked schedule that consolidates all the contractor and government efforts in 
one schedule, SDA lacks visibility into overall PWSA schedule risks. Instead, SDA relies on each contractor to 
conduct individual schedule risk analyses, which can result in inconsistencies between SDA and contractor 
timelines. For example, while SDA reported successful contractor completion of early design reviews, T1 
contractor documents identified expected delays from issues arising in qualification testing and with component 
parts delivery. Following completion of T1 critical design reviews in 2023, SDA learned that a key component 
from a supplier common to multiple contractors required redesign and requalification testing. Two T1 Tracking 
and Transport Layer contractors changed suppliers. An additional design review was required on one contract 
for changes nearly a year after the contractor had completed its original critical design review. Additionally, in 
June 2024, schedules from both T1 Tracking contractors showed they would be unable to meet their planned 
contract launch dates in April and June 2025. Yet, 1 month later, SDA told us that T1 Tracking launches were 
on schedule to begin launching in April 2025. In early 2025, SDA officials told us that SDA had delayed T1 
Tracking launches to fall 2025.58 

 
55An integrated master schedule is a document that integrates the planned work, the resources necessary to accomplish that work, and 
the associated budget, and should be the focal point of program management.  

56GAO-16-89G.  

57GAO-16-89G. A networked schedule connects scheduled work in a collection of logically linked sequence of activities to predict the 
effect on the program’s planned finish date of, among other things, delayed activities, external events, scope changes, and unrealistic 
deadlines. 

58SDA now expects T1 tracking satellites to begin launching in May 2026. 

https://www.gao.gov/products/GAO-16-89G
https://www.gao.gov/products/GAO-16-89G
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SDA has maintained its 2-year tranche cadence irrespective of actual contractor performance and relied on its 
various contractors to provide schedule risk analyses for their individual efforts. In response to our findings, 
SDA officials told us that SDA does not maintain an architecture-level PWSA integrated master schedule since 
each tranche is an independent middle tier of acquisition program. Furthermore, they said that the individual 
program structure reflects SDA’s focus on speed and cost-effectiveness and that requiring a single, 
overarching integrated master schedule for PWSA would undermine this structure. Although SDA has 
structured PWSA as multiple, independent middle tier of acquisition programs, as noted above, tracking 
satellites from T1, T2, and T3 are needed to provide full warfighting capability, along with the Transport Layer 
and ground segment. We have found that the more parallel paths that exist in the schedule, the greater the risk 
to the schedule.59 If SDA more closely monitored PWSA schedule risks by developing and maintaining an 
architecture-level networked schedule for PWSA that reflects both government and contractor activities, SDA 
and stakeholders would be better positioned to understand earlier how schedule changes are affecting SDA’s 
progress in delivering MW/MT capabilities. 

Life-Cycle Cost to Deliver MW/MT Capability Is Unknown 

 
 

SDA Lacks a Reliable Estimate to Make Cost-Informed Decisions 

DOD does not know how much the MW/MT capability will cost because it does not have a reliable cost 
estimate and SDA is not collecting the data it needs to develop one. SDA does not maintain a program office 
cost estimate, which, according to the Air Force’s Cost Analysis Guidance and Procedures, is a requirement 
for all Air Force middle tier of acquisition programs.60 Rather, SDA relies on the Air Force Cost Analysis 
Agency to prepare occasional cost estimates for its middle tier of acquisition milestones and other budget 
related needs. Air Force Cost Analysis Agency estimate memorandums note that SDA prioritizes schedule and 
cost objectives, and that SDA may trade quantity of contractors or content of requirements in each tranche as 
needed to achieve those objectives. But, without a reliable cost estimate, SDA is unable to make informed 
decisions for the trades discussed above for current or future tranches. 

DOD cost agencies also noted other factors that contributed to challenges in developing a reliable cost 
estimate to deliver the MW/MT capability. Air Force cost officials said that SDA did not develop a tailored cost 
analysis requirements description.61 Instead, CAPE and Air Force cost analysts said that they relied on high-
level descriptions and briefing charts to estimate costs for the program. CAPE’s summer 2023 Resilient 
MW/MT estimate documentation pointed out that definitions of future tranches—those not yet on contract—are 

 
59GAO-16-89G. 

60Department of Air Force, Cost Analysis Guidance and Procedures, Instruction 65-508 (Mar. 21, 2025). This guidance applies to the 
Department of the Air Force, including the United States Space Force and United States Air Force. 

61A cost analysis requirements description is a detailed description of the acquisition program used to prepare required estimates, such 
as the Independent Cost Estimate, program office estimate, or service estimate. Middle tier of acquisition programs may prepare a 
tailored description, based on CAPE’s guidance, that is consistent with the more limited scope and reduced documentation 
requirements of middle tier of acquisition programs. Department of Defense, Cost Analysis Guidance and Procedures, Instruction 
5000.73 (Oct. 24, 2024). 

https://www.gao.gov/products/GAO-16-89G
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less certain given expected changes in requirements.62 Further, because of the by-design evolutionary nature 
of the programs, Air Force cost analysts told us that SDA should maintain a cost analysis requirements 
description. 

According to our cost guide, a technical baseline description—which aligns with what DOD refers to as a cost 
analysis requirements description—should identify adequate technical and programmatic information on which 
to base the cost estimate, including the overall development schedule.63 Less information generally results in 
more assumptions being made, thereby increasing the uncertainty associated with the estimate. In general, 
program offices are responsible for developing and maintaining the technical baseline because they have the 
most knowledge of their programs. Regardless of whether changes to the program result from a major contract 
modification or other factors such as schedule changes, the cost estimate should be regularly updated to 
reflect all changes. Furthermore, our cost guide maintains that by developing reliable estimates, agencies can 
better manage their programs and inform decision-makers of the risks involved. 

Because SDA contractually requires only limited and occasional cost data from contractors, DOD lacks access 
to actual cost data that would support development of reliable estimates for future tranches.64 For example, 
SDA space segment contracts for T1 and T2 require only event-driven reporting of cost data via tailored Cost 
and Software Data Reporting.65 Specifically, these space segment prime contractors are required to provide 
cost data at contract award, critical design review, and after their second launch of satellites. They are not 
required to report on costs at set time frames, such as annually. Suppliers to the prime contractors are not 
required to provide cost data via Cost and Software Data Reporting. The limited cost information that SDA 
collects from space prime contractors will provide DOD with insight into the actual contractor costs incurred—
as opposed to the fixed price contract value (which is different than cost)—to develop reliable estimates for 
future tranches. 

As previously noted, SDA has delayed T1 launches but has held to planned T2 acquisition timelines. This 
means that SDA will not have adequate time to inform T2 planning with insights into the cost effects of the 
issues identified after critical design reviews. As noted above, these issues contributed to T1 launch delays. 
Because SDA is defining future tranches as incremental improvements over prior tranches, access to more 
timely actual cost data from the satellite contractors could help inform decision-makers on making technical 
trades and cost decisions for future tranches. For example, CAPE’s 2023 estimate noted that it expected any 
future Resilient MW/MT estimates would be based on actual cost and technical information and therefore 

 
62Department of Defense, Independent Cost Estimate for Life Cycle of Resilient Missile Warning and Missile Tracking Programs (Aug. 
31, 2023). This estimate included both the low Earth orbit and medium Earth orbit Resilient MW/MT satellite architectures. CAPE 
estimated that the total program cost for the low Earth orbit portion—PWSA, including space and ground segments—would be at least 
$112.5 billion through 2040. In 2023, CAPE officials said they started to develop an independent cost estimate in 2023 for just PWSA. 
However, they said CAPE terminated the effort before finalizing it. They explained that CAPE would not complete the estimate in time 
to support the affordability decision that DOD intended the estimate to support. 

63GAO-20-195G. 

64Cost data include actual costs to provide the good or service—such as the cost of materials, labor, and overhead—whereas pricing 
information includes the amount a customer will pay for the good or service.  

65According to CAPE’s Cost Assessment Data Enterprise, the Cost and Software Data Reporting system serves as the primary 
repository of contractor costs for use in most DOD resource analysis efforts, including cost database development, applied cost 
estimating, cost research, program reviews, analysis of alternatives, and life-cycle cost estimates. Department of Defense, Cost and 
Software Data Reporting, DOD 5000.04-M (May 7, 2021). According to Air Force cost officials, the ground segment contract did not 
include these reporting requirements. 

https://www.gao.gov/products/GAO-20-195G
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contain less uncertainty. Because T1 launches are delayed, the cost data each contractor is required to deliver 
after its second launch is also delayed. This means that SDA will be unable to use actual cost data to inform 
cost and technical decisions prior to SDA’s planned award of T3 Tracking contracts in October 2025.66 CAPE 
officials told us that they identified growth in the prices the government is paying for both T0 and T1 fixed price 
space segment contracts. Without insight into actual cost data, they said that they have been unable to 
attribute root causes for this growth. 

In its April 2025 T3 Tracking Layer request for proposals, SDA added a provision requiring annual Cost and 
Software Data Reporting, rather than event-driven reporting requirements in T1 and T2. The request also 
indicated that the requirement extends to subcontractors that meet reporting requirements per DOD Cost 
Analysis Guidance and Procedures.67 While SDA has demonstrated progress by revising the Cost and 
Software Data Reporting requirements in the T3 request for proposals, having the associated Cost and 
Software Data Reporting requirements, including contract deliverables, in the final awarded agreements would 
ensure that the contractors provide the data DOD is required by law to collect.68 Further, more frequent and 
more complete access to actual cost data will enable SDA to develop and update reliable, data-driven cost 
estimates for T3 and beyond, which should in turn better position decision-makers to prioritize the national 
security space portfolio. 

Uncertainty Remains in Life-Cycle Cost to Deliver and Maintain Capability 

SDA is acquiring tracking and transport satellites at per-unit prices well below what DOD has historically paid 
for space development programs—and on accelerated timelines—but uncertainty remains in the life-cycle cost 
to deliver the MW/MT capability. SDA expected per-unit satellite prices to decrease as it acquires more 
satellites across tranches, but contractor prices have ranged widely across tranches and average prices 
through T2 lack a discernible price trend. 

SDA’s T2 Tracking Layer acquisition strategy shows that SDA expected that acquiring more satellites in T2 
would drive down satellite prices from T1. With new requirements planned in each tranche, SDA has not 
consistently realized lower per-unit prices through T2 (see fig. 6). 

 
66In December 2025, SDA reported awarding four contracts for 72 T3 Tracking satellites totaling approximately $3.5 billion. 

67DOD Instruction 5000.73. According to the guide, cost data reporting is required for the work scope of any entity, irrespective of 
funding source or customer, for any contract of any type, agreement, purchase request, or work order that meets the specified dollar 
threshold. For example, the guide indicates that cost data reporting is required for all middle tier of acquisition programs that are 
expected to exceed $100 million in acquisition expenditures over the program period. 

6810 U.S.C. § 3227 directs that the Director of CAPE, in coordination with the Under Secretary of Defense for Acquisition and 
Sustainment, develops policies, procedures, and collection methods to ensure that quality acquisition cost data are collected to facilitate 
cost estimation and comparison across acquisition programs.  
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Figure 6: The Space Development Agency’s Per Unit Satellite Price by Contractor Does Not Follow Clear Trend as of July 2025 

 
Note: The figure includes average per unit satellite prices based on the prototyped satellite capabilities in T0, T1, and T2 as reflected in the original 
contracts, including satellite contractor-specific ground support, equipment, and software. The prices do not include launch costs. Alpha, Beta, and 
Gamma refer to variants of the satellites introduced in the T2 Transport Layer. Following a bid protest, the Space Development Agency canceled one of 
its T2 Gamma awards for 10 satellites; GAO included the average unit price of the original T2 Gamma awards here. In December 2025, SDA reported 
awarding four contracts for 72 T3 Tracking satellites totaling approximately $3.5 billion. 
 

Questions remain about the cost to the government to establish and maintain the MW/MT capability over time. 
In its 2023 estimate, CAPE assessed that the continuous satellite development SDA plans in each tranche will 
reset learning curves.69 This means contractors would not fully benefit from experience gained in prior tranches 
and that average unit prices would not be expected to decrease as more units are produced. As discussed 
above, the lack of timely actual cost data from contractors on satellite development costs, among other things, 
makes it difficult for SDA to assess whether the expected economies of scale will be realized. CAPE officials 
told us that the lack of insight into actual cost data limits their ability to assess contractor profitability. CAPE 
flagged contractor profitability as a potential issue for SDA’s continued acquisition strategy of continuous 
development and iteration. Until more data are available, CAPE officials said they are tracking contractor 
profitability using anecdotal evidence from individual contractors. The lack of actual cost data also limits SDA 
and DOD in assessing the long-term viability of SDA’s acquisition strategy to maintain the capability over 
time—as satellites in the constellation reach the end of their lives and the constellation requires new satellites 
for replenishment. 

Ground Segment Costs Increased Significantly Since Initial T1 Award 

SDA’s original T1 ground segment contract value, which includes two government-owned contractor-operated 
ground operations centers, was $325 million in May 2022. DCMA documents show that, as of July 2024, the 
contractor’s estimate to complete the effort had grown to nearly $445 million, a 37 percent increase. Further, 
as SDA and the contractor continued to work through challenges delivering the T1 ground segment, DOD 

 
69Learning curve theory is based on the premise that people and organizations learn to do things better and more efficiently when they 
perform repetitive tasks. This improvement can be modeled with a relationship that assumes that as the quantity of units produced 
doubles, the amount of effort declines by a constant percentage. 
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reported in August 2024 that SDA modified its contract with General Dynamics using a sole-source 
justification—adding $491 million for the T2 ground segment. 

Contract negotiations, in part, are intended to ensure expectations and requirements are understood by both 
parties entering an agreement. According to DCMA, the T1 increase was due in part to an accelerated 
negotiations process between SDA and the ground contractor, General Dynamics. DCMA assessed that the 
shortened process may have led to underestimated requirements. The increase was also partially due to 
increased work based on revised expectations and requirements. For example, DCMA noted that SDA 
expected General Dynamics to serve as the integrator and manage the overall architecture but did not fully 
plan or explicitly state these requirements in the original contract. 

Based on contract performance as of May 2025, DCMA forecasted that the cost for both T1 and T2 ground 
segments will exceed $1 billion. Air Force cost officials said they currently estimate the total cost of the ground 
segment will be significantly more than DCMA’s recent forecast. 

Conclusions 
Congress directed SDA in statute to develop an entirely new system to detect and track potential missile 
threats.70 SDA is using an iterative approach that is aimed at both developing and fielding capabilities faster 
and continuously enhancing capabilities. Its efforts so far show some promise, but we identified some missteps 
and opportunities to enhance its effectiveness on both fronts. Given the extraordinary importance of the missile 
warning mission and the national imperative to find ways to speed development of weapon systems, 
addressing these concerns with SDA’s efforts could sow seeds for future successes. 

SDA has not taken steps to understand the range of risks to delivering MW/MT capabilities by assessing the 
technological maturity—such as by conducting a technology readiness assessment—of critical technology 
elements included in its satellite development given required modifications and use in new environments. 
Absent such assessments, SDA remains overly reliant on technology maturity estimates provided by 
contractors and lacks key insights to better develop realistic development timelines. Furthermore, without fully 
engaging during its Warfighter Council meetings with the combatant commands—the eventual users and 
beneficiaries of these efforts—SDA risks delivering capability to the warfighter that does not meet, or is out of 
sync, with operational needs. SDA’s approach to prioritizing requirements to be delivered across tranches, 
deferring some requirements and placing them in a backlog, lacks transparency. This leaves combatant 
commands unclear on when and if their needs will be met through these efforts. 

Additionally, despite the interdependent nature of the system it is developing, SDA does not have an 
architecture-level networked schedule spanning all the tranches and contractors needed to field the missile 
warning and tracking capabilities. Because it does not have such a schedule, SDA is less informed than it 
could be to ensure leadership is apprised of key schedule risks and impacts of any delays to delivering the full 
PWSA. Likewise, SDA has not developed and maintained a reliable cost estimate, or acquired the necessary 
cost data from its contractors, that supports cost-informed decision-making. The migration of the MW/MT 
mission to low Earth orbit, where SDA must regularly replenish PWSA satellites to maintain capability, creates 

 
70See William M. (Mac) Thornberry National Defense Authorization Act for Fiscal Year 2021, Pub. L. No. 116-283, § 1601(a)(adding 10 
U.S.C. § 9084, since renumbered as § 9087). 
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a “must-pay” bill. Understanding the costs and associated drivers is critical to reliably estimate this bill and to 
better position decision-makers to prioritize the national security space portfolio. 

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

The Secretary of the Air Force should ensure that the Space Development Agency conducts and documents a 
tailored technology readiness assessment for new critical technology elements inserted in each future tranche, 
starting with tranche 3. (Recommendation 1) 

The Secretary of the Air Force should ensure that the Space Development Agency is following the process 
reflected in the Warfighter Council charter to collaboratively, with warfighter participants, identify, define, and 
prioritize requirements, and present regular opportunities for interactive feedback and warfighter response. 
(Recommendation 2) 

The Secretary of the Air Force should ensure that the Space Development Agency develops a prioritized 
backlog to maintain traceability between overall missile warning and missile tracking requirements and tranche 
development efforts. (Recommendation 3) 

The Secretary of the Air Force should ensure that the Space Development Agency develops and maintains an 
architecture-level networked schedule for Proliferated Warfighter Space Architecture that reflects both 
government and contractor activities. (Recommendation 4) 

The Secretary of the Air Force should ensure that the Space Development Agency requires contractors to 
provide Cost and Software Data Reporting in awarded contracts. (Recommendation 5) 

The Secretary of the Air Force should ensure that the Space Development Agency develops and establishes 
reliable, data-driven cost estimates and a process for regularly updating these estimates that supports cost-
informed decision-making beginning with tranche 3. (Recommendation 6) 

Agency Comments 
We provided a draft of this report to DOD in July 2025 for a 30-day review and comment period. We received 
formal DOD comments in January 2026. DOD provided technical comments which we incorporated as 
appropriate. 

In DOD’s formal comments (reproduced in appendix II), the department concurred with five of our 
recommendations and partially concurred with one recommendation. In its comments, DOD partially concurred 
with our fifth draft recommendation on obtaining cost data, noting that SDA will continue to adhere to the Cost 
and Software Data Reporting requirements outlined in DODM 5000.04. We continue to believe that, because 
SDA requires only limited and occasional cost data from contractors, DOD lacks access to actual cost data that 
would support development of reliable estimates for future tranches. More frequent and more complete access 
to actual cost data will enable SDA to develop reliable, data-driven cost estimates for T3 and beyond and will 
better position decision-makers to prioritize the national security space portfolio. The evidence presented 
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throughout our draft and final report supports our view, and we did not make a change to our draft 
recommendation. 

We are sending copies of this report to the appropriate congressional committees, the Secretary of Defense, 
the Secretary of State, 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 Jon Ludwigson at (202) 512-4841 or 
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 contributions to this report are listed in appendix III. 

 
Jon Ludwigson 
Director, Contracting and National Security Acquisitions 

  

https://www.gao.gov/
mailto:ludwigsonj@gao.gov
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Appendix I: Objectives, Scope, and Methodology 
This report (1) describes the Space Development Agency’s (SDA) efforts to develop and deliver missile 
warning/missile tracking (MW/MT) capabilities; (2) assesses risks SDA faces in delivering planned MW/MT 
capabilities; (3) assesses aspects of SDA’s requirements process; and (4) evaluates the extent to which SDA 
is meeting schedule milestones and cost estimates in developing its MW/MT capabilities. 

To describe SDA’s plans to develop and deliver MW/MT capabilities, we reviewed relevant documentation 
such as SDA’s requests for proposals, contracts, and agreements; planning documents such as Tranche (T) 1 
and T2 Tracking and Transport acquisition strategies and the Concept of Operations; test strategies and 
outcomes; and SDA briefings to Congress from fiscal years 2024 and 2025. We also interviewed SDA officials, 
officials from U.S. Northern Command, U.S. Space Command, and U.S. Strategic Command, and seven space 
and ground segment contractors to get a better understanding of SDA’s approach to developing and delivering 
MW/MT capabilities. 

To assess the risks SDA faces in delivering planned MW/MT capabilities, we reviewed program and contractor 
risk and opportunity documents, planned supply chain incentives, and ground segment program 
documentation. We conducted site visits to the Boulder Ground Innovation Facility and the Massachusetts 
Institute of Technology’s Lincoln Laboratory to better understand the technological challenges associated with 
conducting MW/MT in space and processing data transmitted via laser communications. We interviewed 
infrared payload, optical communications, and focal plane array contractors to understand the technology 
development required to deliver specialized payloads to support the Proliferated Warfighter Space Architecture 
(PWSA) Tracking Layer. We met with prime space contractor representatives from Sierra Space, Lockheed 
Martin, and Raytheon, and from Teledyne, Northrop Grumman, and SpaceX to discuss program progress and 
issues, as well as the extent to which SDA and contractors are mitigating risks. We met with ground contractor 
and integrator General Dynamics to discuss the progress of the ground segment and networking. We toured 
one of the two PWSA ground operations centers in Huntsville, Alabama to understand ground operations plans 
and the status of ongoing construction and site preparation. 

To assess SDA’s requirements process, we reviewed acquisition documentation across both Tracking and 
Transport Layer tranches and the ground segment, including SDA and Department of Defense (DOD) 
briefings. We met with Space Warfighting Analysis Center officials to discuss how their analysis of MW/MT 
missions was used to suggest the optimal MW/MT architecture in low Earth orbit. We met with Missile Track 
Custody and Future Operationally Resilient Ground Evolution program offices at Space Systems Command at 
the Los Angeles Space Force base to understand MW/MT enterprise architecture plans. We discussed key 
aspects of the planned approach with the Director of SDA, U.S. Northern Command, U.S. Space Command, 
U.S. Strategic Command, and DOD test officials. We interviewed space and ground segment contractor 
representatives to gain insight into how SDA’s acquisition approach translates into PWSA contracts. We 
compared SDA’s acquisition approach with our leading practices on product development.1 

 
1GAO, Leading Practices: Iterative Cycles Enable Rapid Delivery of Complex, Innovative Products, GAO-23-106222 (Washington, 
D.C.: July 27, 2023); and Leading Practices: Agency Acquisition Policies Could Better Implement Key Product Development Principles, 
GAO-22-104513 (Washington, D.C.: Mar. 10, 2022). 

https://www.gao.gov/products/GAO-23-106222
https://www.gao.gov/products/GAO-22-104513
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To evaluate the extent to which SDA is meeting schedule milestones and cost targets in developing its MW/MT 
capabilities, we reviewed program and contractor documentation. This included schedule data, monthly 
Defense Contract Management Agency reports, an Office of Cost Assessment and Program Evaluation 
Independent Cost Estimate, and multiple Department of the Air Force cost estimates. We also reviewed DOD 
guidance.2 We interviewed space and ground segment contractor representatives to discuss the extent to 
which they were meeting schedule milestones. We also met with DOD cost estimating officials to discuss their 
approach to estimating PWSA costs. We reviewed earned value management data for the ground segment to 
gain insight into how the contractor is performing with respect to integration and other activities. We compared 
originally planned schedule milestones with actual dates to determine if SDA is on pace to deliver planned 
capabilities. We compared DOD PWSA schedules and cost estimates with our schedule and cost estimating 
guides, respectively.3 We did not conduct a formal schedule assessment. 

We conducted this performance audit from October 2023 to January 2026 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. 

 

 
2Department of the Air Force, Cost Analysis Guidance and Procedures, Instruction 65-508 (Mar. 21, 2025). Department of Defense, 
Cost Analysis Guidance and Procedures, Instruction 5000.73 (Oct. 24, 2024). 

3GAO, Schedule Assessment Guide: Best Practices for Project Schedules, GAO-16-89G (Washington, D.C.: Dec. 22, 2015); and Cost 
Estimating and Assessment Guide: Best Practices for Developing and Managing Program Costs, GAO-20-195G (Washington, D.C.: 
Mar. 12, 2020). 

https://www.gao.gov/products/GAO-16-89G
https://www.gao.gov/products/GAO-20-195G
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Accessible text for Appendix II: Comments from Department of Defense 
Mr. Jon Ludwigson 
Director, Contracting and National Security Acquisitions 
U.S. Government Accountability Office  
441 G Street, NW 
Washington, DC 20548  

DEC 16 2025 

Dear Mr. Ludwigson: 

This is the Department of Defense (DoD) response to the GAO Draft Report, GAO-25-107085, 'MISSILE 
WARNING SATELLITES: Space Development Agency Should be More Realistic and Transparent About Risks 
to Capability Delivery,' dated July 22, 2025 (GAO Code I07085). The Department concurs with five draft 
recommendations and partially concurs with one recommendation. We welcome the opportunity to support 
these efforts as one of the implementing agencies. 

As the Department's lead agency for responding to the six recommendations made within the report, I provide 
the following comments in Attachment I. My point of contact for this report is Major Nicholas DuPre, SAF/SQS, 
703-693-2532, nicholas.dupre.5@spaceforce.mil. 

Sincerely, 
STEPHEN G. PURDY JR., Maj Ge 
Acting Assistant Secretary of the Air Force for Space Acquisition and Integration 

Attachment: 
Summary of Recommendations 

OFFICE OF THE ASSISTANT SECRETARY 

Attachment 1 

GAO DRAFT REPORT DATED JULY 22, 2025 GAO-25-107085 (GAO CODE 107085) 

"MISSILE WARNING SATELLITES: SPACE DEVELOPMENT AGENCY SHOULD BE MORE REALISTIC AND 
TRANSPARENT ABOUT RISKS TO CAPABILITY DELIVERY'' 

DEPARTMENT OF DEFENSE COMMENTS TO THE GAO RECOMMENDATION 

RECOMMENDATION 1: The Secretary of the Air Force should ensure that Space Development Agency (SDA) 
conducts and documents a tailored technology readiness assessment for new critical technology elements 
inserted in each future tranche, starting with tranche 3. 

DAF RESPONSE: Concur. 



 
Appendix II: Comments from Department of Defense 
 
 
 

Page 43 GAO-26-107085  Missile Warning Satellites 

RECOMMENDATION 2: The Secretary of the Air Force should ensure that SDA is following the process 
reflected in the Warfighter Council charter to collaboratively, with warfighter participants, identify, define, and 
prioritize requirements, including and present regular opportunities for interactive feedback and warfighter 
response. 

DAF RESPONSE: Concur. 

RECOMMENDATION 3: The Secretary of the Air Force should ensure that SDA develops a prioritized backlog 
to maintain traceability between overall MW!MT requirements and tranche development efforts. 

DAF RESPONSE: Concur. 

RECOMMENDATION 4: The Secretary of the Air Force should ensure that SDA develops and maintains an 
architecture-level networked schedule for Proliferated Warfighter Space Architecture (PWSA) that reflects both 
government and contractor activities. 

DAF RESPONSE: Concur. 

RECOMMENDATION 5: The Secretary of the Air Force should ensure that SDA requires contractors to 
provide Cost and Software Data Reporting in awarded contracts. 

DAF RESPONSE: Partially concur. 

The Space Development Agency (SDA) and its contractors will continue to adhere to the Cost and Software 
Data Reporting (CSDR) requirements outlined in DODM 5000.04, as confirmed by the DAF. This mandate 
applies to all awarded contracts meeting the specified value thresholds. 

RECOMMENDATION 6: The Secretary of the Air Force should ensure that SDA develops and establishes 
reliable, data driven cost estimates and a process for regularly updating these estimates that supports cost-
informed decision-making beginning with Tranche 3. 

DAF RESPONSE: Concur. 
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