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This document provides an update on the CSB’s investigation of the October 10, 2025, incident at Accurate Energetic
Systems, LLC.

Incident Summary

On October 10, 2025, at 7:47 a.m., multiple catastrophic explosions fatally injured 16 employees at the Accurate
Energetic Systems, LLC (“AES”) facility in McEwen, Tennessee (Figure 1). Another employee was seriously injured
in the incident, and six additional employees reported injuries. The incident occurred in a building used to manufacture
commercial explosive products. The explosions razed the building and launched debris up to 700 feet [1]. The blast
reportedly was felt more than 20 miles away. At the time of the incident, approximately 24,600 pounds of explosives
were in the building, approximately 23,000 pounds of which were consumed in multiple detonations. Roughly 1,000
pounds of unexploded energetic material that had been launched from the building were recovered on-site and
subsequently disposed of by burning it on-site.

Figure 1. Incident building before (left) and after (right) the October 10, 2025, incident. (Credit: Google Earth (left);
WZTV Nashville [2] (right))
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Background Information

ACCURATE ENERGETIC SYSTEMS

e Accurate Energetic Systems, LLC (“AES”) is an explosives manufacturer located in McEwen, Tennessee.
AES manufactures explosive products for military, aerospace, mining, avalanche control, and commercial
demolition markets [3, 4]. At the time of the incident, AES employed approximately 140 people.

e AES has several buildings at the McEwen site, which are used to produce the company’s different explosive
products. The incident occurred in Building 602, where, on the day of the incident, AES was manufacturing
explosive charges® called cast boosters. In the production process, AES melted explosives in agitated, steam-
jacketed kettles. AES employees hand-poured the molten material into cardboard or plastic tubes, which
cooled and solidified into the cast boosters. This process is known as a “melt-pour” operation [5]. Building
602 housed a manufacturing area that produced the explosive products, a warehouse that stored non-explosive
(“inert”) materials, a steam boiler room, a printer room, a break room, and two personnel offices. A pre-
incident photo of Building 602 is shown in Figure 2.

Figure 2. Pre-incident photo of Building 602. (Credit: AES)

? A charge is a mass of explosives capable of detonating when triggered by an initiation mechanism, such as a detonating cord, which is a flexible
cord containing a core of high explosives used to detonate other explosives. 49 CFR 173.59
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EXPLOSIVES

e The incident occurred in an area of Building 602 that processed “high explosives,” which are substances
designed to produce a supersonic® decomposition reaction, called a detonation [6, pp. 297, 303]. The high
explosives involved in this incident were “secondary explosives,”® meaning they were designed to require the
use of a “primary explosive” to initiate? an explosive reaction. Secondary explosives, however, may still be
ignited by other sources of energy, such as heat, friction, or impact [6, p. 312, 7, p. 138].©

e The materials involved in the incident are described below.

EXPLOSIVES IN THE BUILDING AT THE TIME OF THE INCIDENT

e Trinitrotoluene (TNT) — TNT is a high explosive that has been used in industrial and military applications
since the late 1800s. TNT melts at 81 degrees Celsius (°C) or 178 degrees Fahrenheit (°F). Because of its low
melting point and stability, it is frequently melted and then poured into explosive charges [8, pp. 350-358].
This process is described in the Process Description section below.

e Cyclotrimethylene Trinitramine (RDX) — RDX is a solid, white, crystalline high explosive. RDX can be
mixed with TNT-based explosives to allow it to be easily loaded into charges. RDX was developed in the late
1800s and became a common military explosive in World War II [8, pp. 69-75, 9, p. 77].

o Pentaerythritol Tetranitrate (PETN) — PETN is a solid, white, crystalline high explosive. PETN was
originally developed in the late 1800s but was not manufactured industrially until after World War I. PETN
can be desensitized’ by mixing it with wax [8, pp. 277-280, 10, pp. 175-185].

e RDX Composition B (“Comp B”) — Comp B is a mixture of 60 percent RDX and 40 percent TNT, prepared
by adding powdered or crystalline RDX to molten TNT. Comp B melts at 80°C (176°F) and can be poured to
make explosive charges [8, pp. 46-50].

e Tritonal — Tritonal is a mixture of 80 percent TNT and 20 percent aluminum. Tritonal has similar properties
to TNT but with increased explosive power [8, pp. 386-389].

e Pentolite — Pentolite is a mixture of 10 to 60 percent PETN and 40 to 90 percent TNT. Pentolite is prepared
via a slurry that coats PETN particles with TNT. Once prepared, Pentolite melts around 76°C (169°F) and can
be poured to make explosive charges [8, pp. 272-275].

A supersonic reaction produces a pressure wave that propagates faster than the speed of sound [21, pp. 10-11].

bA secondary explosive is “an explosive substance which is relatively insensitive (when compared to primary explosives) and is usually initiated
by primary explosives with or without the aid of boosters or supplementary charges.” 49 CFR § 173.59

¢ A primary explosive is an explosive substance that is sensitive to heat, impact, or friction, and even in small quantities, detonates. Examples of
primary explosives include mercury fulminate, lead azide, and lead styphnate. 49 CFR § 173.59

4 Initiation is the start of the reaction that results in the deflagration or detonation in an explosive material [13, p. 23].
¢ Exhibit 048 at page 138 and Exhibit 097 at page 312

f Desensitized explosives are solid or liquid explosive chemicals which have had a substance or coating, such as wax, to make the material less
sensitive to heat, shock, impact, or friction. 29 CFR § 1910.1200 B.17

SB |

CSB Public Record



https://www.ecfr.gov/current/title-49/part-173/section-173.59#p-173.59(Explosive%20secondary)
https://www.ecfr.gov/current/title-49/part-173/section-173.59#p-173.59(Explosive%20secondary)
https://www.ecfr.gov/current/title-29/subtitle-B/chapter-XVII/part-1910/section-1910.1200

Investigation Update

RAW MATERIAL ORIGIN AND DEBRIS

e AES purchases explosive materials from U.S. and international sources. On the day of the incident, Building
602 housed new and demilitarized explosive materials. Demilitarized explosive materials are reclaimed or
repurposed military-grade explosives intended for industrial use.

e AES employees reported that some demilitarized material can contain debris. AES operators reported to the
CSB that they regularly observed debris, including clothing, bottle caps, metal screws and nuts, plants, insects,
tar, and rocks, in demilitarized material processed in Building 602.

CAST BOOSTERS

e At the time of the incident, AES manufactured cast boosters, which are solidified explosives housed in
cardboard or plastic tubes.* Cast boosters are used in various industries, such as mining, demolition, and
avalanche control. The main charge makes up the majority of the volume of explosives in the booster and is
designed to detonate following an explosive shock from an initiator, such as a blasting cap® or detonating
cord®. As part of the production process, AES also placed a solid PETN core, composed of what AES termed
a “top hat” and “through hole” pellet, into the cast booster assembly to ensure that the main charge detonated
as intended (Figure 3).

 Building 602 was the only building in which AES manufactured cast boosters. Because Building 602 was completely destroyed, AES no longer
has the capability manufacture cast boosters.

®A blasting cap is a small explosive device containing a primary explosive that is combined with a fuse to detonate a larger explosive [29, 13, p.
13].

¢ A detonating cord is a flexible cord containing a center core of high explosives that is used to initiate other explosives. 30 CFR § 56.6000
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CAST
BOOSTERS

Accurate Energetic Systems, LLC.I

Figure 3. AES depiction of cast boosters (Credit: AES [11])

EXPLOSIVE INITIATION AND SENSITIVITY

e Explosives initiate when stimulated by sufficient energy to form localized areas of temperature rise, or “hot
spots,” which can transition to explosion. Some explosive materials are also considered shock-sensitive,
meaning they can be initiated by an external shock. A shock can be generated from several mechanisms,
including physical impact, hydraulic shock, or a pressure (shock) wave. This shock sensitivity of some
explosives can result in sympathetic detonations, which are follow-on detonations induced by the explosive
effects of an initiating explosion [12, pp. 3, 23-25].

e  When assessing explosives for their potential to ignite or explode, materials are subjected to tests that
determine their sensitivity to various forms of initiation energy, or the energy required to start the deflagration
or detonation of an explosive material [13, p. 23]. Initiation energy is most often applied via impact (collision
between surfaces), friction (movement between surfaces), electrostatic discharge (ESD), or heat. Table 1
shows general impact sensitivities and decomposition temperatures of the materials stored in Building 602 at
the time of the incident.
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Table 1. Sensitivity data of various explosives.

Impact Impact Decomposition Data
Drop Height Hsy* (m) Energy (J) Temperature (°C) Source
TNT (Solid) 0.95 18.6 240 [8, pp- 350-357]
TNT (Molten) 0.05-0.08° 1.0-1.6° [14,p. 11]
Comp B (Solid) 0.75 14.7 368 [8, p. 46]
Comp B (Molten) 0.31 6.1 [15, pp. 12-14]
Tritonal (Solid) 0.85 16.7 240 [8, p. 386]
Pentolite (Solid) 0.34 6.7 150 (8, p. 272]
PETN (Solid) 0.17 33 190 [8, p. 276], [16, p. 4]

As an illustration of sensitivity, a molten TNT detonation can be initiated from impact energy that is
comparable to the energy of a cell phone striking the ground from a 2.5-foot drop height. Similarly, a solid
TNT detonation can be initiated from impact energy that is comparable to the energy of a 4-pound textbook
being dropped from an approximate height of 3.5 feet.

BUILDING 602

Building 602, the incident building, was constructed in 2012 and consisted of a warehouse storing inert
materials and an explosive product manufacturing area, separated by support facilities, including the
supervisor offices, printing room, break room, bathrooms, and a room housing the boiler and other mechanical
equipment (Figure 4). The explosive manufacturing area was two stories tall, with six kettles on the upper
floor (mezzanine level), and three kettles on the ground level. Building 602 was not equipped with a sprinkler
or deluge fire protection system. In August 2016, AES received approval from the Tennessee state fire marshal
to use an early detection system as an alternative to a fire protection system in Building 602. The early
detection system consisted of FIKE fire detection cameras, smoke detectors, heat detectors, pull stations, and
detectors in the air conditioning units.

 Impact sensitivity reported based on the drop height (Hso) of a given weight on a sample of the explosive that corresponds to a 50 percent
probability of a sample initiating or exploding [22].

bA range of values is given for the molten TNT because testing was performed on molten TNT over a temperature range of 90-130 °C to show
the changes in sensitivity, even once TNT is in the molten state [14].
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Figure 4. Layout of the ground level of Building 602. The explosive manufacturing area is outlined in orange,
and the warehouse is outlined in green. (Credit: AES modified by CSB)

e AES limited the number of personnel in Building 602 to 40 employees and 10 transient personnel® during
normal operations. Based on the location (“siting”)° of Building 602 relative to other structures, AES
established a net explosive weight limit of 30,000 pounds of explosives in Building 602, which were all
located on the manufacturing side of the building.® This limit on explosives inventory included the raw
materials, in-process boosters, and finished product. AES did not store or process explosives in the warehouse
section of the building.

 Transient personnel are defined as individuals or persons with official business on a production line or operation but are not part of the assigned
staff of an explosive operation building and are only temporarily present during operations [31, p. 327].

b Explosive safety siting limits the quantity of explosives allowed in the building based on the damage or injury potential of the explosives and
the separation distance between surrounding buildings [6, p. 87].

¢ Net Explosive Weight (NEW) is defined as, “Expressed in pounds, the total weight of all explosive substances” [7, p. 173]. Explosive limits
should be based on the amount of ammunition and explosives, “required for the operation.” [28, p. 19]
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PROCESS DESCRIPTION

e The typical melt/pour process performed in Building 602 is described below.

KETTLE LOADING AND MELTING

e To prepare for the melt/pour operation, AES workers would obtain solid, flaked TNT-based explosives from
storage and deliver these materials to Building 602. A kettle operator would empty these explosive materials
onto a wheeled, aluminum sorting table® on the mezzanine level and visually inspect for and remove identified
debris. The table was equipped with magnets to capture and remove any ferrous metal debris. AES’s sorting
and inspection process equipment is shown in Figure 5.

Figure 5. Sorting table (circled on the left) next to the mezzanine-level kettles and TNT-based explosives in bags on
sorting table before inspection (right). (Credit: AES, modified by CSB)

e After initial inspection, the operator would transfer the explosives by manually pushing the material through a
hole on the sorting table into one of six empty steam-jacketed, agitated kettles, located on the mezzanine level,
to melt the explosives (Figure 5).

# The sorting table had wheels installed to allow the operator to move the table to different kettles.
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e As the batch of explosive material was heated, a U-shaped, anchor-style agitator® slowly rotated inside the
kettle to mix the kettle’s contents. Once the mixture was melted, mixed, and reached the desired temperature,
the operator would transfer the material to one of two ground-level kettles, either Kettle A or Kettle B (Figure
6). There was also a third kettle, Kettle Z, that was used for reprocessing materials. The ground level kettles
were then heated while a propeller-style agitator continually mixed the contents. After this process was
completed, the molten explosive material was ready to be poured into the booster tubes, as described below.

Mezzanine Level

Kettles 1-4 Kettles 5-6

A} o I o = i

| i —~ 1 1
. L) L___JJ L) Ll L]
K ) = —_F/ ——_':-'fj \\“'“- -~ \"m‘_——_ K o

Kettle B Kettle A
(Production Line #2) {Production Line #1)

Ground Level

Figure 6. Simplified diagram of the melt/pour process (Credit: CSB)

e AES had the capacity to pour from Kettle B and Kettle A concurrently to produce two different product lines,
based on production needs.

# Anchor agitators are U-shaped such that the blades match the shape of the kettle interior and can rotate with small clearance to the vessel wall
[30, pp. 621-622].
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CAST BOOSTER PREPARATION AND POURING

e  On the ground floor, operators prepared the booster tubes to receive the molten explosives. Wheeled carts were
staged, and metal fixtures, called “pin bars,” were inserted into the carts’ frames. Operators would put the
empty tubes onto the pin bars and place a PETN core on one of the pins inside each tube. Figure 7 shows a

mm

photo and depiction of the tubes situated on the pin bars.

PETN*Core

Figure 7. Carts with staged booster tubes on pin bars (left) and depiction of how a booster tube was
oriented on pin bars (right). (Credit: AES (left) and schematic by CSB (right))

e After installing the PETN core, the tubes were ready to be filled with molten explosives. The prepared booster
tube assemblies were moved to the pouring area, where the operators would pour the molten explosive into the
tubes. Operators dipped a plastic pitcher into the kettle and then hand-poured the liquid into the prepared
tubes, as shown in Figure 8.

10
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Figure 8. AES operator pouring TNT mixture into tubes. (Credit: AES, Redaction by CSB)

e After being filled, the cast boosters were cooled at room temperature, allowing the molten material to solidify
within the tubes. Once the molten material solidified, operators would use a pneumatic press to remove the cast
boosters from the pin bars. Any excess material on the outside of the tubes was removed before packaging. Finally,
operators manually packed the cast boosters into boxes and prepared them for shipment.

Incident Description

e On Sunday, October 5, 2025, AES started production of various cast booster products in Building 602. AES
planned to operate three 8-hour shifts per day until the end of the first shift on Friday, October 10. AES
scheduled first-shift operators to work 7:00 a.m. to 3:30 p.m., second-shift operators 3:00 p.m. to 11:30 p.m.,
and third shift operators 11:00 p.m. to 7:30 a.m.*

e At 7:30 a.m. on October 10, the third-shift operators departed Building 602 as first-shift operators arrived to
continue the pouring operation of the Kettle A and Kettle B production lines. When the first-shift operators
arrived, approximately 24,600 pounds of explosives were present in Building 602 at various stages of
processing, including raw materials, molten explosives, and finished products.

 Building 602 typically operated the melt/pour process continuously from the start of the second shift on Sunday (3:00 p.m.) until the end of the
first shift on Friday (3:00 p.m.).
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e Ten operators were working the first shift, which was scheduled to begin at 7:00 a.m., on October 10. Based

on surveillance footage from Building 602, the CSB determined that the operators were performing the
following activities between 7:30 a.m. and 7:47 a.m.:

O

Two operators were pouring a melted mixture of Comp B and Tritonal from Kettle A into 14-ounce
boosters;

One operator was pouring melted Comp B from Kettle B into 11-pound boosters;
One operator was managing the upstairs kettles;

One operator was repackaging finished Pentolite boosters from the previous day, due to a shortage of
packing material during that shift;

One operator was wrapping pallets;
Two operators were setting up booster tubes for pouring; and,

Two operators were removing solidified boosters from the pin bars and were packaging them for
shipping.

e Six other employees were also in the building at the time of the incident:

l.

2.

6.

An operations manager who assisted with production;

An operations manager whose office was in Building 602;

A first-shift supervisor;

A third-shift supervisor, who was completing turnover tasks;

A maintenance technician, who was likely completing a boiler system maintenance task; and

A shipping and receiving clerk, who was managing inert goods on the warehouse side of Building 602.

o At 7:47 am., the first explosion occurred in Building 602. Based on the debris field and blast indications, this
first explosion likely occurred on the ground floor. The pressure wave from the initial detonation likely caused

other explosives in the building to sympathetically detonate. In total, approximately 23,000 pounds of the

explosive material detonated, deflagrated, or burned. *

e All 16 people inside the building were fatally injured. One maintenance employee, who was located inside a

vehicle near Building 602 at the time of the incident, was seriously injured. Six other employees working in or
near other buildings at the complex reported injuries.

# Approximately 1,000 pounds of unexploded energetic material that had been launched from the building were recovered on-site and
subsequently disposed of by burning it on-site.
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e Following the incident, Building 602’s foundation was cleared to reveal damage and craters, indicating the

locations where high explosives detonated in the building at the time of the incident (Figure 9).

i i
5.“_:..__ ' y

Kettle A7 [‘3}1&&5

Restrao T )

Figure 9. Building 602’s foundation after the incident with walls and equipment overlaid. Craters and
foundation damage are indicated in red. (Credit: ATF via WKRN [17] with annotations by CSB)

e The Bureau of Alcohol, Tobacco, Firearms, and Explosives (ATF), which responded initially to the incident,
recovered approximately 1,000 pounds of unexploded energetic material that was launched from the building.
This explosive material was disposed of by burning it on-site [1].

e AES reported to the CSB that the incident resulted in approximately $4.3 million in property damage. Building
602 was completely destroyed as a result of the incident (Figure 10), and nine additional buildings within the
AES complex were damaged (Figure 11).
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Figure 10. Post-incident photo of the Building 602 location after the foundation was
cleared.? (Credit: CSB)

# The sign shown in the figure is a Department of Defense (DoD) Fire Division Symbol indicating a mass detonation hazard.
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Figure 11. Map of buildings damaged by the incident. (Credit: Google Earth with annotations by CSB)

e Debris from the event was propelled over 700 feet from Building 602. At least six of the nine kettles were
recovered after the incident. A kettle was found more than 700 feet from the initial location (Figure 12).
Explosion debris was found scattered throughout the wooded area surrounding the building. The incident
destroyed vehicles located in the parking lot, approximately 250 feet from the building (Figure 12).
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Figure 12. Debris locations from the explosion (Credit: WSJ [18], annotations and inset by CSB)

e People reported feeling the blast 20 miles from the facility [19, p. 1]. According to the United States
Geological Survey, the incident was registered as a 1.6 magnitude seismic event [20].

e In the hour before the incident, several AES employees either had been near, performed activities in, or were
planning to visit Building 602:
o Five third-shift operators left Building 602 between 10 and 45 minutes before the incident.
o One lab technician left Building 602 after collecting production samples and performing water testing.
o One maintenance employee was returning a company vehicle to Building 602.
o One manager was heading toward Building 602 immediately before the incident.

e Various agencies responded to the incident, including:

o Bureau of Alcohol, Tobacco, Firearms, and Explosives (ATF);
Federal Bureau of Investigation (FBI);
Tennessee Occupational Safety and Health Administration (TOSHA);*
Various departments under the State of Tennessee; and
Various local county and city first responders.

o O O O

# TOSHA opened an inspection in response to the incident, which is ongoing at the time of this Investigation Update’s publication [32].

SB 16
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Path Forward

e The CSB is continuing to gather facts and analyze several key areas, including:

O

O

O

O

o

Cause or probable cause of the potential initiating event(s);
AES’s explosive safety and process safety management programs;
Equipment design of the kettles used at the AES facility;
Sensitivities of in-process explosive materials; and

Industry guidance for commercial facilities that manufacture explosives.

e The investigation is ongoing. Complete findings, analyses, and recommendations, if appropriate, will be

detailed in the CSB’s final investigation report.
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