Forensic Sclence Case Studies: Arson § Explosives

cose Stud Y 1: The warehouse nferno

Crime Scene Report

Location: Abandoned Warehouse, Industrial District

Date § Thme: April 15, 11:45 PM

Responding Officers: Detective James Monroe, Arson nvestigator Lisa Carter
wenther Conditions: Clear night, milol wino from the northeast

tneldent Summary:

AL 11:45 PM, emergency responders were called to a large five at an abandoned warehouse.
Firefighters took approximately 90 minutes to bring the flames under control. nvestigators
determined multiple polnts of origin, suggesting intentional ignition. A security camern
near the vear entrance captured a suspect entering the warehouse at 11:30 PM, minutes before
the fire erupted.

Evidence Collected:

o Charred remnants of a plastic contalner near one ignition point (Lab analysis
conflrms gasoline restoue).

o Bum pattérns indicating the five spread outward from multiple locations
stmultaneously.

o A wmelted timer device foruno among debris.

o Clothing sample from the suspect, tested positive for gasoline residue.

o Witness statements reporting a lowd popping noise before flanes evupted.

AwaLgs’Ls Ruestions

1. Based on the burn patterns and evidence collected, what key indicators suggest this
was an arsow case vather than an accloental fire?

2. How could forensic sclentists determine if the suspect's gasoline-stained clothing
divectly links them to the fire?

2. what additional evidence could strengthen the case against the suspect or Loentify
alternative explanations?



case smdgj 2: The Car Bomb Mystery

Crime Scene Report

Location: Corporate Parking Lot, Downtown Flnancial district

Date § Thme: May =, £:15 AM

Responding Officers: Detective Rachel Bennett, Bomb Squad Spectalist Mark Reynolds
weather Conditions: Overcast, Light drizzle

ncident Summary:

At approximately €15 AM, an explosion occurred Ln the company parking Lot, destroying a
black sedan and injuring three bystanders. nvestigators found that the explosion originated
under the driver's seat, suggesting a homemade explosive device wived to the ignition system.
Security footage showed a masked individual placing an object beneath the vehicle at 5:45
AM.

evidence Collected:

o Fragmented wiring and cireult board components (sent to forensic Lab).

o Restdue analysts detected ammonium nitrate and alwminwn powder, commonly
used bn bmprovised explosive devices (IEDs).

o Cell tower data indicated a burner phone signal near the explosion site at 5:45 AM.

o The victim’s past business dealings vevealed a history of disputes with an ex-
employee.

AwaLgsLs RUestLOnS

1. How can forensic spectalists use chemical vesiodue analysis to conflm the type of
explosive used in this case?

2. what techniques could be used to determine if the explosive was remote-controlled or
triggered by the ignition system?

3. what additional investigative wethods (e.g., digital forensics, financial records)
could help identify the suspeet?



Case Study 3: The Burning Business

Crime Scene Report

Location: Emilio’s ltalian Restawrant, Suburban Shopping District

bate § Time: June 7, 2:20 AM

Responding Officers: Arson Investigator Brian MeKkenzie, Detective Olivia Santos
wenther Conditions: Mild, slight breeze from the west

ncident Summary:

AL 2:30 AM, 0 passerby noticed flames nstde the restawant and called 911. Flrefighters
contained the blaze before it could spread. nvestigation revealed burn patterns comsistent
with accelerant use, concentrated near the cash register and storage room. Security footage
captured the restaurant owner Leaving at 2:20 AM.

evidence Collectent:

o Traces of an accelerant (kRerosene) detected on buurned flooring.

o Suspleious financial vecords tndicating the business was struggling.
o Partially welted security camera DVR, but some footage was recovered.
o Owner’s clothing tested positive for kerosene vapors.

Awangs’Ls RuUestlons

1. what forensic techniques can be used to confirm that an accelerant was used tn this
firve?

2. what wmotives might the restaurant owner have for committing arson, ano how could
bnvestigators conflrm this?

2. How could digital forensics (security footage and financial vecords) strengthen the
case?



case Stuol Y 4 The Apartment E)(ptos’ww

Crime Scene Report

Location: Thivd-Floor Apartment, Restdential Complex

Date § Thme: July 12, 9:20 PM

Responding Officers: Bomb Squad Lender Joseph Lin, Detective Amanda Cruz
weather Conditions: Warm evening, no winol

ncident Summary:

A massive explosion tove through a third-floor apartment, injuring several residents and
damaging nearby units. nitlal veports suggested a gas leak, but forensic analysts revealed
traces of C4 explosive restoue. Witnesses saw a person carrying a large backpack entering the
building earlier in the day.

evidence Collectenl:

o Traces of C4 explosive mixed with debris (sent for lab avmtgsés).

o Surveillance footage showiing a suspect entering the building nt 7:45 PM.
o Adetonator cireult board fragment fouund at the explosion site.

o Soclal media posts by an extrenmist group clalming responstbility.

AwaLgs’Ls RUeEstlons

1. How can foremsic experts differentiote between a gas explosion and an intentional
bombing?

2. what vole does vestdue analysts play in determining the type of explosive used?

=. How could digital forensic tools help tnvestigators track doww the perpetrator?



case studg 5 The School Sclence Lab Fire

Crime Scene Report

Location: High School Chemistry Lab

Date § Thme: September 2, 1:00 PM

Responding Officers: Fire Marshal Sophia Grant, Detective Ethan Cole
wenther Conditions: Mild, indoor setting

ncident Summary:

During lunch break, a five erupted n the chemistry Lab, severely damaging equipment and
furniture. nvestigators fowndl charved vemmnants of potassivm permanganate ano glycerin,
a combination known to cause spontaneous ignition. A student was Later discovered to have
searched for “chemical fires” online and had purchased similar chemicals.

evidence Collectenl:

o Burn patterns consistent with chemdical combustion.

o Chenmdical analysis confirmed potassivm permanganate and glycerin presence.
o Student’s internet history included searches for explosive reactions.

o Eyewitnesses saw the student near the Lab moments before the fire,

AwaLgs’Ls Ruestions

1. what wethods can investigators use to determine whether the fire was accloental or
Intentional?

2. How can digital forensic analysis help conflrm whether the student planned the
incloent?

3. what ethical concerns arise when tnvestigating wminors tn forensic cases?



case Study &: The Abandoned Building Blast

Crime Scene Report

Location: Vacant Factory, Edge of City

Dpate § Thme: October 29, 11:10 PM

Responding Officers: Detective Henwry Lawson, FBIBomb Unit
weather Conditions: Cold, Light wind

ncident Summary:

An explosion destroyed an abandoned factory, shaking nearby neighborhoods. (nvestigators
discovereot multiple propane tanks wired to a homemade detonator. Online analysis revealed
that a Local extremist group had previously posted threats about targeting abandoned
structures.

evidence Collectent:

o Chemical analysis confirmed traces of black powder,

o Recovered wiring indicated a remote detonation system.

o Online threats Linked a suspect to extremist activity,

o Astarch of the suspect’s restdence uncovered bomb-making materials,

Awangs’Ls RuUestlons

1. How can forensic analysts trace explosive materials back to a suspect?
2. What role does digital forensic analysis play tn cases involving online threats?
3. What legal challenges arise when using online statements as evidence?
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