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Background £

* April 17, 2013

— Fire reported at 5
7:29 pm Apg;tnr:ﬁz: &

Playground

West Fertilizer

— Explosion involving Nusine Sig
\ Co.

Home
bulk storage of

West ] "; West
; ; Middl L " — Intermediate
ammonium nitrate e ST
at /7:51 pm
West High
— 15 Deceased and School

over 260 injured

— Crater measured
90 ft in diameter
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Investigation Goals -

- Summary of the damage

* Source energy of the explosion that best explains the
observed damage




West Fertilizer - Damage NDI

Production Building - Crater




Railway Damage at 100 ft. — K3.4

g




West Fertilizer - Damage NDI
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Apartment Complex at 450 ft. — K15







Nursing Home Damage at 650 ft. — K22
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INTERMEDIATE SCHOOL i




West Intermediate School at 700 ft. — K24




Residential Damage at 700 ft.
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West High School at 1,500 ft. — K50
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West High School at 1,500 ft. — K50

Spectator Gym
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Determine the Source Energy

* Damaged metal buildings

* Evaluate additional structures using ETL 1110-3-
495

* Survey and evaluate drag loaded damage
indicators

* Develop a possible range of charge weights

* Reconstruct West, TX in a 3D model to make final
determination of the net explosive weight by
evaluating

— Residential damage
— Damage to the High School
— Damage of the Intermediate School

aBscroup A



Damaged Metal Buildings
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Surveyed Metal Buildings

(® Approximate Crater Location




Table A-1. Building Damage Categories. Use Figures A-1 through A-9.

Percent Repairable
Damage Total Damage Description and
Category | Building Reusable
Damage

Severe 60to 100 | Frame collapse and massive destruction. Little left No
ctanding \1':|nnhr nf-rw

Heavy 40to 60 | Large defc-nmnon of structural members and major Very
nonstructural component damage. Majority of personnel unlikely
will suffer serious injuries with 10 to 40 percent
suffering fatalities.

IVILRAET &l LTI LV S U IO TR O S TTUICT R AT TTRCTITURCT S T EXICTIIVE PUbalUule
nonstructural damage. Majority of personnel will suffer
lacerations and blunt trauma from window g
fragments or other nonstructural member debris. Zero to 10
percent of personne] suffer fatalifties.

Minor 10to 20 | Little or no damage to major structural members and some Most
damage to nonstractural. Personnel will suffer mostly probably
minor and some serious lacerations and blunt trauma from
window glazing fragments or nonstructural member debris.

Minimal 0to 10 | Window damage extensive and light or local damage to Yes
nonstructural members. Personnel will suffer omnor
lacerations from window glazing fragments or other
nonstructural member debris.
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Potential Range of
Charge Weights
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Range of Potential Charge Weights

* Preliminary Assessment Results

— Metal Building Assessment

* Average Charge Weight of data
» 20,000 lbpyr

— Apartment Complex and Nursing Home

* Range of potential Charge Weights
* 10,000 Ibqyy to 40,000 lbryy

* Detailed Assessment of Community Damage

— Residences — Evaluate Range of Explosion Energies
: 20,000 Ib
. S— ’ TNT
High School ‘o

— Intermediate School — 30,000 Ib;,;




Single Family Residence Damage Lo
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Residential Damage from FACET3D & CFD

BDL 5: Reflected wall has collapsed. Other walls and roof have substantial
plastic deformation that may be approaching incipient collapse.

TNT, CDL1 | CDL2 | CDL3 | CDL4 | CDL5 | Total
20,000-Ib 6% 20% 22% | 16% | 36% | 100%
22,500-1b 6% 12% 20% | 19% | 43% | 100%
25,000-1b 6% 8% 18% | 13% | 55% | 100%
27,500-1b 6% 2% 11% | 16% | 64% | 100%
30,000-1b 5% 2% 10% | 12% | 72% | 100%

BDL 4: Reflected wall components are collapsed or very severely damaged.
Other walls and roof have permanent damage requiring replacement.

TINT,, CDL1 | CDL2 | CDL3 | CDL4 | CDL5 | Total
20,000-1b 8% 66% 20% 5% 0% | 100%
22,500-1b 5% 59% 23% | 11% 2% | 100%
25,000-1b 3% 51% 27% | 14% 6% | 100%
27,500-1b 2% 38% 28% | 14% | 17% | 100%
30,000-Ib 2% 28% 30% | 18% | 22% | 100%

BDL 3: Reflected wall components sustain permanent damage requiring
replacement, other walls and roof have visible damage that is generally
repairable.

TNT,, CDL1 | CDL2 | CDL3 | CDL4 | CDL5 | Total
20,000-1b 30% 69% 1% 0% 0% | 100%
22,500-1b 20% 78% 2% 0% 0% | 100%
25,000-1b 10% 84% 6% 0% 0% | 100%
27,500-Ib 2% 86% 10% 1% 0% | 100%
30,000-1b 0% 81% 16% 3% 0% | 100%
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Residential Damage from FACET3D & CFD

 Charge Weights Consistent with Residential Damage on Reagan
St.

1100 - 1200 Block of N. Reagan St.

BDL

20,000-1b

22,500-1b

25,000-lb

27,500-1b

30,000-1b

1400 - 1500 Block of N. Reagan St.




Construct 3-D CFD and FACET3D Model of West ‘ﬁ




CFD Simulation — from \Xest
NDIN
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Full Report to the U.S. CSB

NDIN

http://www.csb.gov/west-fertiIizer-explosion-and-fire-/
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West Fertilizer Explosion and Fire

Home | Investigation Details ¢ Share & Print

Accident Description

Accident: West Fertilizer Explosion and Fire

Location: Location: West, TX

Accident Occured On: 04/17/2013 | Final Report Released On: 01/28/2016
Accident Type: Chemical Distribution - Fire and Explosion

Investigation Status: The CSB's investigation was approved by a unanimous board vote 3t a public meeting in Waco, TX, on January 28,
2016.

A massive explosion at a fertilizer storage and distribution facility fatally injured twelve volunteer firefighters, two members of
the public and caused hundreds of injuries.

Final Reports

[) FINAL REPORT: West Fertilizer Final Investigation
Report

T
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http://www.csb.gov/west-fertilizer-explosion-and-fire-/

Recent Photos

Statistics

19 17 2

TOTAL RECOMMENDATIONS # 19
@® OPEN RECOMMENDATIONS # 17
CLOSED RECOMMENDATIONS # 2

11%  g9vs 11
TOTAL % OPEN V5. CLOSED
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View All

Related News

CSEB board approves the West

Fertilizer Company report and b 2
recommendations with 2 unanimous )
vote
1/29/1016
Chemical Safety Board Releases New :
Safety Video, Dangerously Close:

View AllL =

Related Events
E Public Meeting in Waco, Texas

VIEW ALL EVENTS
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Related Documents

West Fertilizer Incident Support Services Final
Report

Rafael Moure-Eraso Written Senate Testimony
3.6.14

Wiritten Testimony Envrionment and Public Works
Cammittas Thursdaw lune 77 204 %

View All ~

Related Documents

West Fertilizer Incident Support Services Final
Report

J

Rafael Moure-Eraso Written Senate Testimony
3.6.14

Written Testimony Envrionment and Public Works
Committee Thursday June 27, 2013

May 17, 2013 Letter from Chairperson Rafael Moure-
Eraso to Chairman Boxer

April 30, 2013, Letter from Chairman Boxer

Summary of CSB Explosive and Toxic Incident
Recommendations 1998 - 2013

West Fertilizer Final Investigation Report

Preliminary Findings into the West Fertilizer
Explosion and Fire

Public Meeting Presentation (1-28-2016)

Transcript of April 22, 2014, West Public Meeting
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