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    Introduction


    By Jay A. Siegel, Ph.D.


    Director, Forensic and Investigative Sciences Program


    Indiana University, Purdue University, Indianapolis


    It seems like every day the news brings forth another story about crime in the United States. Although the crime rate has been slowly decreasing over the past few years (due perhaps in part to the aging of the population), crime continues to be a very serious problem. Increasingly, the stories we read that involve crimes also mention the role that forensic science plays in solving serious crimes. Sensational crimes provide real examples of the power of forensic science. In recent years there has been an explosion of books, movies, and TV shows devoted to forensic science and crime investigation. The wondrously successful CSI TV shows have spawned a major increase in awareness of and interest in forensic science as a tool for solving crimes. CSI even has its own syndrome: the “CSI Effect,” wherein jurors in real cases expect to hear testimony about science such as fingerprints, DNA, and blood spatter because they saw it on TV.


    The unprecedented rise in the public’s interest in forensic science has fueled demands by students and parents for more educational programs that teach the applications of science to crime. This started in colleges and universities but has filtered down to high schools and middle schools. Even elementary school students now learn how science is used in the criminal justice system. Most educators agree that this developing interest in forensic science is a good thing. It has provided an excellent opportunity to teach students science—and they have fun learning it! Forensic science is an ideal vehicle for teaching science for several reasons. It is truly multidisciplinary; practically every field of science has forensic applications. Successful forensic scientists must be good problem solvers and critical thinkers. These are critical skills that all students need to develop.


    In all of this rush to implement forensic science courses in secondary schools throughout North America, the development of grade-appropriate resources that help guide students and teachers is seriously lacking. This new series: Solving Crimes With Science: Forensics is important and timely. Each book in the series contains a concise, age-appropriate discussion of one or more areas of forensic science.


    Students are never too young to begin to learn the principles and applications of science. Forensic science provides an interesting and informative way to introduce scientific concepts in a way that grabs and holds the students’ attention. Solving Crimes With Science: Forensics promises to be an important resource in teaching forensic science to students twelve to eighteen years old.
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    CHAPTER 1


    Igniting Interest: The Basics


    South Orange, New Jersey. January 19, 2000. Pumper trucks responded in mere minutes. Once firefighters “laid the lines,” it took even less time to put out the flames. Firefighters were able to contain the blaze to just one room—a third-floor lounge of six-story Boland Hall—yet bodies of students dotted the hallways of the freshmen dorm.


    In the wee hours of that chilly, winter morning, Seton Hall University, a Catholic college fifteen miles (24 kilometers) southwest of New York City, earned the unwanted distinction of having one of the worst dormitory fires in recent U.S. history. Three students died in the 1,500-plus-degree blaze. Six area hospitals treated at least fifty-eight others for burns, smoke inhalation, broken bones (from jumping out windows), and other injuries. And the fire wasn’t any accident; two students started it as a prank.


    Queens County, New York. Ash Wednesday, 1995. A firefighter guided police detectives through the steaming, dripping, black debris of a house fire. The three made their way down a narrow staircase to a dank basement where, in the eerie glow of flashlight beams, a half-scorched woman lay on the soaked, unfinished floor. She lay on her side, eerily frozen in the sitting position in which she’d been tied. Her hands remained behind her back, but flames had removed the bindings and the chair to which she’d been bound. Firefighters had stumbled upon the twenty-year-old victim of a kidnapping-for-ransom gone horribly wrong.


    Prairie Village, Kansas. October 24, 1995. Autumn winds relentlessly pummeled 7517 Canterbury Court, quickly fueling an inferno. Alarms sounded in Station Number 2 at 12:25 a.m. The ladder company arrived at the fire scene just six minutes later. Additional companies responded nearly as quickly, and the residential fire was “tapped” (put out) by approximately 1:45 a.m. Despite the quick response and heroic measures by firefighters, two children lay dead among the home’s ashes. Their mother had made sure they would.


    What do these three cases have in common? Fire was the weapon of choice; the cases each took months—even years—to close; and forensic science solved them all. That’s where the similarities end.


    In the Seton Hall example, students set the fire to get even with a dorm staff member. Kidnappers lit the second fire to cover up the accidental death of their hostage. The third fire was also intentional—a bitter wife’s attempt at murder-by-arson; she burned her kids to get even with their dad. Forensics was able to bring the cases to their conclusion.


    Fingerprints, a stray hair, fibers, DNA, cigarette butts, even a single gum wrapper are typical of clues that provide forensic evidence in criminal cases. Fire and bombs usually destroy them, however. What role can forensics play when explosions or flames ravage evidence? That’s where fire investigators and science come in.


    
      Fast Fact: Fire and Explosions


      All forms of fire and explosion are subtypes of “combustion.”

    


    Seton Hall


    In the Seton Hall University dorm fire, for example, fire investigators worked backward from the area of least destruction to greatest. When investigators locate the most severe fire damage, they’ve usually found the “place of origin” (where the fire started). In this case, a couch in the third-floor lounge and its immediate surroundings suffered the heaviest damage. Conclusion: the fire started there.


    Fire investigators then checked for signs of any fire-starting fuels like gasoline, lighter fluid, or other flammable substances used to help fires burn. Burn patterns on the floor of the lounge proved that such accelerants weren’t used, but at least two witnesses reported seeing a “campfire-sized blaze” of construction paper on one of the three couches in the lounge. Forensic tests on samples of the area’s ashes confirmed their reports.


    Investigators also diagrammed the fire scene, marking where the fire started, the progression of smoke and fire damage, and where the injured and dead lay in relationship to the fire’s point of origin. Forensic medical exams and autopsies detailed each victim’s condition. These facts, cold as they seem, helped determine smoke and heat intensity at specific times and places, what burned, and the paths fire and smoke each took and how quickly.


    Within nine months of the deadly blaze, investigators had a good idea of what happened. To confirm their theory, they enlisted the help of the National Institute of Standards and Technology and built almost-perfect models of the Boland Hall lounge, down to flooring and couch materials. Then they burned the life-sized replicas, three times no less, comparing what they saw in each experiment with timelines constructed from survivors’ testimonies and crime-scene evidence. They recorded all three burns on videotape, showing how the fire burned.
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      Investigators simulated the Eton Hall dorm fire to study how the fire burned.

    


    Every fire needs three elements in order to burn: an energy source to ignite it (heat, spark, friction, electrical current, intense light, open flame, etc.), fuel (something that burns), and oxygen. Take away any one element and the result is no fire. What forensic science couldn’t prove was if the construction paper caught fire accidentally, or if someone deliberately set it on fire. Investigators were missing the ignition source and motive, if any existed.


    Witness interviews and police wiretaps of suspects’ phone lines filled in those gaps. One suspect—Joseph LePore—reportedly admitted setting the fire as he talked with his sister months later. Investigators got the confession on tape. The Boland Hall fire was a case of arson.


    Arson is the willful and malicious burning of any property for an improper or illegal purpose. By definition, it’s intentional. Apparently the tragedy at Boland Hall began with two residents, a resident assistant (RA) against whom they held a grudge, and a construction-paper banner the RA had posted welcoming freshmen back from Christmas break.


    Student interviews revealed tension did indeed exist between Dan Nugent, the RA, and suspect Joseph LePore and another dorm resident, Sean Ryan. Just a few weeks before the fire, Nugent had written up LePore and Ryan for suspicion of marijuana use in their rooms. On the night of the fire, Nugent warned them twice about excessive rowdiness. Two friends—Tino Cataldo and Michael Karpenski—witnessed Ryan tear down Nugent’s six-foot (1.8-meter) banner to spite the RA, but security videos prove Cataldo and Karpenski left the dorm about an hour before LePore set it on fire. Although those two weren’t involved in lighting the fire, all four conspired the next day to never mention the banner to investigators.


    Ryan allegedly admitted he saw the fire on the couch the night of the fire, but wouldn’t tell who set it. He knocked on just one door, Dan Nu-gent’s, to alert him. Then Ryan grabbed LePore, and the two fled down a back staircase. They warned no one else. Neither teen realized how combustible the couch was or how hot and toxically it would burn. The result: three innocent freshmen died from toxic fumes and dense smoke, and scores were injured.


    It took over forty months’ worth of investigation, forensic tests, witness interviews, and other techniques to gather enough evidence to file charges. In June 2003, prosecutors charged Ryan and LePore with sixty counts, including arson, reckless manslaughter, felony murder, and conspiring a cover-up. The indictment also charged a third student—Santino “Tino” Cataldo—and others with obstruction of justice for failing to tell investigators what they knew.


    Forensics helped solve this case despite the loss of traditional evidence like fingerprints and hair fibers. Point-of-origin, burn patterns, the lack of accelerant, trace evidence in the ashes, and forensic autopsies all pointed to a deliberately set fire started in a pile of construction paper on a particular couch in a specific room. These facts set the stage for the interviews that ultimately solved the questions of suspects and motive.


    Problems of Investigating Fires and Explosions


    Not all arson cases are as obvious as the Seton Hall fire. Fires, of course, have many causes. That’s the first challenge. Natural triggers (like lightning), manmade ones (whether accidental or deliberate), hosts of mechanical, structural, substantive, and electrical triggers can all cause fires—and the variety doesn’t make an investigator’s job any easier. Yet by far, most fires originate from human hands, either unintentionally or purposefully. In Blaze: The Forensics of Fire by Nicholas Faith, Canadian statistics place that percentage at 70 percent (or seven out of ten fires). Fire is indeed insidious.


    
      Arson:


      Any willful or malicious burning or attempt to burn, with or without intent to defraud, a dwelling, house, public building, motor vehicle or aircraft, personal property, etc.


      (Source: FBI’s Uniform Crime Reporting Program)

    


    The next challenge for crime solvers is the destructive power of fire itself, let alone any explosions that might occur. It compromises evidence from the start. The longer a fire burns and the larger and hotter it becomes, the less evidence remains. Now add water and the force of hoses used to fight fires and the trampling feet of firefighters, other fire officials, rescue workers, utility company personnel, policemen, safety officers, and investigators. The presence and work of so many people raises the risk of contaminating and destroying evidence. Additionally, saving lives always takes priority over preserving a crime scene, and evidence is often sacrificed.


    Consequently, investigating fires and explosions is both delicate and complicated. Without extensively examining every detail of the scene, gathering its data, running tests, and conducting interviews, the forensic investigator can only guess at the cause. And a good investigator will never make any guesses without solid evidence; determining cause is simply too complex and the consequences of being wrong too great.


    For example, a car drives off a cliff. A body in the driver’s seat is burned beyond recognition. Without carefully examining the scene’s details and waiting for the completion of forensic tests, it would be easy to theorize (or even conclude) that the driver lost control of his car, went over the cliff, and crashed into the bottom of the canyon, where the car exploded on impact. Case closed.


    If officials approached the investigation with that theory already in mind, they might be tempted to see only evidence that supported the theory, or they might unintentionally miss signs of foul play. Fortunately, investigators of this real crime didn’t do that. Largely because of evidence found by open-minded detectives, in May 2005, Molly Daniels pleaded guilty to insurance fraud for staging the fiery accident to fake her husband’s death.


    
      Startling Stats


      
        •Arson caused over 260,000 fires in the United States in 2010.


        •Half of all arson arrests are people under 21.


        •Intentional fires are set mainly in the afternoon and evening hours.


        •Arson caused 390 deaths, 1,340 injuries, and $1.2 billion in property damages in 2010.

      


      Source: National Fire Protection Association
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