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Explosion Rating Force Criteria

Low

VGuideIines \ Force 1

Force 2

Property Damage None

Minor

Light Minimal

Flash

Sound Short cracking

Loud Report

Vibration Short and sharp

Brief rolling

&Metal Dispersion y, <15 feet

15 to 50 feet

TABLE 1. Explosion Rating Force Criteria
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Incidents by Year
1981 — 2025 (Total 5009)
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FIGURE 1. Incidents Reported For The Period 1981 — 2025 Sep. 2026
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Incidents by Force Level

1981 — 2025 (Total 5009)
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FIGURE 2. Incidents By Force Level 1981 - 2025



Incidents by Force Levels 2 & 3

1981 - 2025
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FIGURE 3. Incidents By Force Levels 2 & 3 For 1981 - 2025 Sep. 2026

. @



% Incidents Reported as Force Levels 1&2
2000 - 2025
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FIGURE 4. % Reported as Force Levels 1 & 2 For 2000 — 2025 Sep. 2026
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Force 3 Incidents Only
1981 — 2025
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FIGURE 5. Force 3 Incidents For 1981 — 2025 Sep. 2026
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Incidents by Force Level
1981 — 2025 (Total 5009)
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FIGURE 6. Incidents By Force Level 1981 — 2025 Sep. 2026
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All Force Levels by Percentage

1981 — 2025
20.2% 2.5%
® Force 1
O Force 2
B Force 3

77.3%

FIGURE 7. All Force Levels By Percentage 1981 — 2025 Sep. 2026
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B Minor

0O Serious

@ Fatal

Injuries from Incidents 1981 — 2025

(Total 1708)
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% Injuries per Total Annual Incidents
2001 - 2025 (Total 899 Injuries)
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FIGURE 9. % Injuries/Total Annual Incidents 2001 — 2025 Sep. 2026

11@



Average # of Injuries / Year from Explosions
& % Reduction (2001 — 2025)
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FIGURE 10. Avg. # Injuries / Yr. For 2001-2016, 2017-2023 + 2025 & 2024 Sep. 2026
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Injuries by Severity — Total 1708
1981 — 2025
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FIGURE 11. Injuries By Severity For 1981 — 2025 Sep. 2026
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Injury Levels by Percentage
1981 - 2025
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FIGURE 12. Injuries Levels By Percentage For 1981 — 2025 Sep. 2026
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Injury Risk per 100 Explosions
1981 - 2025
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FIGURE 13. Injury Risk Per 100 Explosions For 1981 — 2025 Sep. 2026
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Fatalities from Explosions

1981 - 2025
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FIGURE 14. Fatalities From Explosions For 1981 — 2025 Sep. 2026
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Force Level Incidents by Operation

2025
60 -
50
40
30
20
10 -
0 _
Melting Casting Transfer Other
B Force 1 38 55 38 15
O Force 2 15 6 4 3
B Force 3 1 0 0 0
FIGURE 15. Force Level Incidents By Operation For 2025 Sep. 2026




Force Level & % Incidents by Operation

1980 — 2025
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FIGURE 16. Force Level & % Incidents By Operation For 1980 — 2025 Sep. 2026
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Melting Injuries and Incidents
1990 — 2025 (Total 335 Injuries — w/o 2011)
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FIGURE 17. Melting Injuries and Incidents 1990 — 2025 Sep. 2026
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% Melting Injuries per Incidents (Injury Rate)
1990 — 2025 (w/o0 2011)
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FIGURE 18. Melting Injuries Per Incidents 1990 — 2025 Sep. 2026
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Casting Injuries and Incidents
1990 — 2025 (Total 398 Injuries — w/o 2011)
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FIGURE 19. Casting Injuries and Incidents 1990 — 2025 Sep. 2026
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% Casting Injuries per Incidents (Injury Rate)

1990 — 2025 (w/o 2011)
100%
f 1998 Rate — 140%
Due to Force 3 DC
80% \ Billet Explosion;
Water Turned on
After Cast Start
60% 7 Fatalities
40% -
20% | VL[ A R
0%
Q B \e) X} © Q O ) 92
C XN S R I I S A e
FIGURE 20. Casting Injuries Per Incidents 1990 — 2025 Sep. 2026
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Transfer Injuries and Incidents
1990 — 2025 (Total 272 Injuries — w/o 2011)
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FIGURE 21. Transfer Injuries and Incidents 1990 — 2025
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% Transfer Injuries per Incidents (Injury Rate)

1990 — 2025 (w/o0 2011)
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FIGURE 22. Transfer Injuries Per Incidents 1990 — 2025 Sep. 2026
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54 Melting Explosions - 2025

12 Major Causes:
1 0 Wet & OXidized: ]
Scrap, Sows, & Alloy
8 Additions i
Wet Equipment
6
4
2
0
Scrap Sow RSI T-Bar Alloy- Tools/ Other
Charge Charge Charge ing Mg Pans
/| Other
B Force 1 11 9 1 2 9 5 1
OForce 2 10 2 0 1 2 0 0
® Force 3 1 0 0 0 0 0 0
FIGURE 23. Melting Explosions By Cause For 2025 Sep. 2026
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Melting Explosions — Charge Material Involved
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B Force 1 561 133 195 57 78 34
O Force 2 273 62 26 41 19 11
B Force 3 54 10 4 0 4 2
FIGURE 24. Melting Explosions By Charge Material 1980 — 2025 Sep. 2026
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61 Casting Explosions - 2025
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FIGURE 25. Casting Explosions For 2025 Sep. 2026
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DC/HDC/EMC Explosions by Cast Segment
1980 - 2025
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FIGURE 26. Casting Explosions By Cast Segment 1980 — 2025 Sep. 2026
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Major Causes of 61 Casting Incidents — 2025

FIGURE 27. Major Causes of Casting Incidents For 2025 Sep. 2026
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Major Causes of Casting Explosions
2015 - 2025
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R 43
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I 59
I 72

End of DC Cast & Aborts - Wet / Rusty Drain Pan 285

Ingot Head Under Water
DC Cast Start - Wet / Rusty Bottom Block
Equipment Failure / Maint. Issue / Set-up

Wet Refractory or EQquipment

DC Cast Start - Excessive Curl / Hang-up / Bleed-out

Sow Casting - Wet / Cracked / Rusty Molds
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FIGURE 28. Casting Explosions by Major Causes 2015 — 2025 Sep. 2026
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Major Causes of Force 2 & 3 Casting Explosions
2015 - 2025

Wet Refractory or Equipment

Ingot Head Under Water -5

Equipment Failure / Maint. Issue

I 1
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FIGURE 29. Casting Explosions by Major Causes 2015 — 2025 Sep. 2026
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Major Causes of 42 Transfer Explosions — 2025

FIGURE 30. Causes of Transfer Explosions For 2025 Sep. 2026




Transfer Explosions by Equipment
1980 — 2025 (Total 999)
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FIGURE 31. Transfer Explosions by Equipment 1980 — 2025 Sep. 2026
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Major Causes of Transfer Explosions
2008 — 2025 (w/o 2011)

Wet Floor / Spill 29
Wet Refractory or... 118
Wet Tools 163
Wet / Rusty Drain Pan 166
0 50 100 150 200

FIGURE 32. Transfer Explosions — Major Causes 2008 — 2025 Sep. 2026

Q)



Major Causes of Force 2 & 3 Transfer Explosions
2008 — 2025 (w/o 2011)

Wet Floor / Spill

Wet Refractory or

Equipment 11
Wet / Rusty Drain Pan 21
0 5 10 15 20 25
FIGURE 33. Transfer Explosions — Major Causes 2008 — 2025 Sep. 2026
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21 Injuries by Operation — 2025
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FIGURE 34. Injuries By Operation For 2025 Sep. 2026
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16714 Injuries by Operation:

1980 - 2025
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FIGURE 35. Injuries By Operation For 1980 — 2025 Sep. 2026



Force Level By Process Plant — 2025
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FIGURE 36. Force Level By Process Plant Reported For 2025
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Force Level By Process Plant
1980 — 2025
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FIGURE 37. Force Level By Process Plant Reported For 1980 — 2025 Sep. 2026
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% Force 2 & 3 Incidents By Process Plant
1980 — 2025
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FIGURE 38. Force Level By Process Plant Reported For 1980 — 2025 Sep. 2026
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Reduction Plant
Main Causes of 88 Incidents — 2025

3 — Wet Charge: Scrap / Sow  Small Mold & Sow Casting:

2 — Wet Alloy into Cruce 25 —Wet or Rusty Molds
2- Wet Stirring Tool 7 — Wet Equipment / Refractory (1 — Force 2)
1- Wet Skim Pan 1 — Wet Hand Tool

VDC - Slab, T-Bar, & Billet

1 — Start-up Abort: Wet Drain Pan (Force -2)
2 — Lost Metal Level Control

1 - Wet Bottom Block

1 — Mold Water Problem

FIGURE 39. Reduction Plant Incidents Summary 2025 Sep. 2026



Reduction Plant
Main Causes of 88 Incidents — 2025

Transfer Incidents Reduction Cells

10 — Wet Sampler Molds 7 — Wet Additions (1- Force 2)
6 — Wet / Rusty Drain Pans (1- Force 2) 3 — Wet Tools
5 — Wet Equipment & Hand Tools 2 — Tap-out - Wet Floor (1- Force 2)

1 — Wet Transfer Trough

FIGURE 40. Reduction Plant Incidents Summary 2025 Sep. 2026




Recycling Plant
Main Causes of 31 Incidents — 2025

12 — Wet Charge: Scrap VDC - Billet:
(3 - Force 2 & 1 Force 3) 1 - Start-up — Wet Bottom Block
3 — Wet Sow (1 - Force 2) VDC - Slab:
1 - Wet Alloy 1 — Start-up Abort— Wet Dran Pan (Force 2)
1 — Wet Stirring Tool 1 - Start-up — Wet Bottom Block

1 — VOC Build-up in Induction Fce.

1 — Start-up — Excess Curl /Bleed-over

Chamber 1 — Steady State — Equip. Failure
Sow:
1 — Over-flow on Floor
Transfer Incidents Transfer Incidents
3 — Wet Refractory / Trough 1 — Wet Material in Tap Hole (Force 2)
2 — Wet / Rusty Tool 1 — Trough Overflow on Wet Floor

FIGURE 41. Recycling Plant Incidents Summary 2024

Sep. 2025
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Reduction Plant Injuries & Incident Causes

7 15 — Minor Injuries
6 6 — Wet Sampling Tools
1 — Wet VDC Drain Pan
5 1- — Wet Small Mold Start
Reduction Process:
4 3 — Wet Anodes
2 — Wet Additions
3 2 — Wet Tools
2
1
0 : :
Melting Casting Transfer Other
m Minor 0 2 6 7
O Serious 0 0 0 0
H Fatal 0 0 0 0
FIGURE 42. Reduction Plant Injuries By Operation 2025 Sep. 2026



Rolling Plant Injuries & Incident Causes - 2025

2 | 1 — Start-Abort — Wet Drain Pan (Force 2)
1 — Termination — Wet Drain Pan (Force 2)
1- Wet Alloy in Transfer Trough
1 — After Cast Head Stamping Cartridge Into Ingot Head
1 — After Cast Flashlight w/ Batteries Into Ingot Head
1
0 Melting Casting Transfer Other
B Minor 0 1 1 2
O Serious 0 1 0 0
| Fatal 0 0 0 0
FIGURE 43. Rolling Plant Injuries By Operation 2025 Sep. 2026
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Extrusion Plant Injuries & Incident Cause — 2025

0

Zero Injuries In 2025!!

A AR 2 AR 2 A A

Melting Casting Transfer Other
B Minor 0 0 0 0
O Serious 0 0 0 0
B Fatal 0 0 0 0
FIGURE 44. Extrusion Plant Injuries By Operation 2025 Sep. 2026

Q)



Recycling Plant Injuries & Incident Causes —

2025
1 1 Serious — Wet
Material in Tap Hole
(Force 2)
( A a——
Melting Casting Transfer Other
B Minor 0 0 0 0
O Serious 0 0 1 0
| Fatal 0 0 0 0
FIGUR 45. Recycling Plant Injuries By Operation 2025 Sep. 2026




Injury Severity by Process Plant — 2025

16

14

12

10

8

6

4

2

0

Reduc- Extru- Rolling | Recyling| Other
tion sion
E Minor 15 0 4 0 0
O Serious 0 0 1 1 0
B Fatals 0 0 0 0 0
FIGURE 46. Injury Severity By Process Plant — 2025 Sep. 2026
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Injury Severity by Process Plant

1980 — 2025
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tion sion ing ing dry izing ing
B Minor 618 145 222 126 82 0o 2 9 7 12
OSerious| 113 70 31 75 34 2 1 1 2 1
@ Fatal 12 25 16 30 19 0 0o 0 0o 0o

FIGURE 47. Injuries Severity By Plant Reported For 1980 — 2025 Sep. 2026
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Reduction & Recycling Plant Incidents, Injuries /
Incident Rate

2012 - 2025

Reduction Plant Recycling Plant
140 — 50% 140 50%
- 45% 45%
120 ., 120 2024 Injury / 200
[ 40% Incident Rate %
100 - 35% 100 %167 35%
80 [ 30% 80 30%
60 - 20% 60 20%
40 - 15% 40 15%
| 10% 10%
20
5% 20 5%
0 - 0% 0 0%
& NP RS R A
D D DT DT D D D P
B Incidents HEM Injuries = Injury/ Incident Rate W Incidents WM Injuries — Injury/ Incident Rate

FIGURE 48. Reduction & Recycling Incident, Injury & Injury Rate 2012-2025 Sept. 2026
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Rolling & Extrusion Plant Incidents, Injuries /

Incident Rate
2012 - 2025

Roling Plant
140

120

100

80

I Incidents

I |njuries Injury/ Incident Rate

FIGURE 49. Rolling & Extrusion Incident, Injury & Injury Rate 2012-2025
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Thank you!

The Aluminum
Association

JOIN THE CONVERSATION

Aluminum.org @AluminumNews | @ ChooseAluminum | @DriveAluminum
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