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Infroduction

School safety has been a part of the political discussion all over the
world about both large scale (a country) and small (a city). According to US
News, for the school year 2020-2021 alone, there were a total of 93 schools
that had an active shooter that resulted with casualties (not including threats),
and according to EdWeek, there have been 30 school shootings where there
were injuries, including 28 people killed, just in the year 2022 so far. The fact
that these numbers keep increasing from previous decades, and that the
school year is just starting after having to combat a pandemic, people and
families fear sending their kids to schools for more reasons than one.

That is why | am studying possible floor plans and materials that ideally
prevent the event from happening, or if the tragic event occurs, then the
possibility for reinforcements to arrive before there are injuries is greater. | plan
on using AnylLogic to study the average foot traffic of secondary age students
as well as to see how an emergency plays out. | will stimulate both one and
multiple shooters, and the police department on scene right away and later.
Once | have a floor plan that can help students stay safe, | will research
materials that are thicker and stronger to prevent bullets going through.

Safety is always the number one concern to parents and school officials,
that is why | believe that the floor plans and materials can be strategically
chosen to provide more safety for students and staff.
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Methodology

Using Sandy Hook's new floor plan, Appendix D, and AnylLogic, a
software that helps show simulations with different floor plans and different
agents, | was able to create an average day for the students and staff, as well
as the simulation of an active shooter.

AnyLogic uses simple forms to create barriers, such as walls to create a
room, as well as nodes to create the sense of a goal or a place for the agents
in the simulation. With the floor plan, | created the necessary walls and spaces
that are true in the design to ensure accurate data of pedestrian traffic in
different situations.

Agents were created to represent different types of students and one
person is shown as a dot in the simulation where each type was assigned a
color, shown in Table A.

Throughout the process, networks were created to make the people
move to a certain room and to a certain schedule to show what an average
day looks like in elementary school.

Table A: Key to Agent Types and their Corresponding Color

Agent Type Color
Teacher / Administration Green
Preschoolers Tedal
Kindergarteners Yellow
First Graders Navy
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Results

After learning the program AnylLogic, | entered in a normal day of
grades Pre-K through 15t grade on the first floor of the new Sandy Hook
Elementary school. Once an average day went through, | added an ‘agent’
to act out an active shooter to see how fast students and staff can take
shelter. With the new design of the school, it was clear that the safety of the
students and staff were their number one priority. Shown in images below,
there were storage rooms that had no windows and only one entrance
throughout the entire school, so no matter where a person or a class was,
there was somewhere reachable that they could either take shelter or get out
of the school.

Figure #1: Preschool Classrooms on an Average Day (11 o’clock in the
morning)

L o

As seen in Figure #1, you can see a normal school day, specifically the
preschoolers, at about 11 o’clock in the morning, most classes are in their
classrooms, some are walking in the halls, some are in the library and in the
gymnasium. However, even though it is not always likely, events, including
weather or emergencies, can change the course of student’s schedules. In
Figure #2, it simulates what an average lockdown could look like, this specific
example is a kindergarten class was in the hallway and went to the nearest
storage room.

Figure #2: Kindergarten Class taking shelter in a storage room
=

L
x
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The significant differences between a lock down and a real emergency,
is that the reaction time for each class and the location of each class can be
different. In a lockdown drill, the office announces that it's a practice drill over
the speakers and that all classrooms must perform as if it was real. In this case,
all teachers and students know at the same time as everyone else, so if there
were an active shooter, that infruder wouldn't have gotten far throughout the
school. In areal emergency, the only time the alarm would go over the
speakers to communicate that there needs to be a lockdown is when the
office knows. If the infruder enters in a different door, whether a maintenance
door oris already in the school, the office wouldn't be the first to know. Some
classes would have already heard or seen the shots before someone in the
office could have sounded the alarm. From the simulation, there is a
distinction between how many are already hiding after one minute of the
announcement, and how many are hiding after one minute the infruder is in
the school.

Another major difference is that most practice drills happen when most,
if not all, classes are in their classrooms and the teachers are usually told
ahead of time, yet, in a real emergency, there are no early notifications. Some
classes will be in their rooms, but some may be in the halls, in the library, etc.,
and that is when all the practice they did before isn't as useful. If one class
was walking in the hall when the alarm starts or they hear the intruder, they
need to quickly evaluate and determine what to do. Even though no amount
of practice can make a clear path of what to do, if there were at least a
variety of locations practiced, a teacher and the students would have more
confidence thinking of a plan to keep safe no matter where they are in the
school.

However, with Sandy Hook's new floor plan, safety during an emergency
was clearly a priority during the design. Seen in the figures and the floor plan,
storage and mechanical spaces are throughout the school and most have no
windows, and only one door to enter or exit. Meaning that if the class was in
the hallway and needed to seek shelter, they would have a space to go
relatively close.
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Conclusion

Creating and researching Sandy Hook's floor plan in the simulation
shows how they learned from the tragic event and found new ways to keep
students safe yet still create an effective learning environment. Having storage
and mechanical spaces throughout the school, bathrooms and open
classrooms and offices, creates security no matter where the people may be
in the building.

The pieces that | would like to take away are the secure spaces
throughout the building and the materials that were used in construction.
Some, however, that | believe would help the goal of safety, are more doors
to outside throughout the school, such as in classrooms. All classrooms are on
an exterior wall, and if there was an emergency, such as an active shooter,
the ability to exit the building in general could be an option more most
classrooms and they would be able to run from the situation and get to safety
rather than hide and wait.

The Sandy Hook shooting swept the nation with the tragic news, but
hopefully, with the updated school, it can create a fresh and safer start for
children and parents, to start strong for a better future. No amount of practice
drills, certain material, cameras and security can eliminate the chance of a
dangerous event, but there are ways to start, and Sandy Hook Elementary is
an example of just that.
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Appendix

Appendix A - Bennett Elementary Circulation
https://acrobat.adobe.com/link/revieweuri=urn:aaqid:scds:US:ec308529-9540b-33924-b%ee-
eed37d3aac43
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Appendix B - Article from News4SA: Student inside school told 9-1-1
‘send the police now’ as cops waited outside (Vertuno & Spagot,
2022)

Written by: Jim Vertuno and Elliot Spagot on May 28, 2022

UVALDE, Texas (AP) — Students frapped inside a classroom with a gunman
repeatedly called 911 during this week's atfack on a Texas elementary school,
including one who pleaded, "Please send the police now," as officers waited
more than an hour to breach the classroom after following the gunman into
the building, authorities said Friday.

The commander at the scene in Uvalde — the school district's police chief —
believed that 18-year-old gunman Salvador Ramos was barricaded inside
adjoining classrooms at Robb Elementary School and that children were no
longer at risk, Steven McCraw, the head of the Texas Department of Public
Safety, said at a contentious news conference.

"It was the wrong decision," he said.

Friday's briefing came after authorities spent three days providing often
conflicting and incomplete information about the more than an hour that
elapsed between the time Ramos entered the school and when U.S. Border
Pafrol agents unlocked the classroom door and killed him.

Three police officers followed Ramos into the building within two minutes. In
the next half hour, as many as 19 officers piled into the hallway outside. But
another 47 minutes passed before the Border Patrol tactical team breached
the door, McCraw said.

16 |Page


Brooke Krutsinger
https://news4sanantonio.com/newsletter-daily/student-inside-school-told-9-1-1-send-the-police-now-as-cops-waited-outside-uvalde-texas-police-classroom-shooting-robb-elementary


were no longer at nsk,
b W ’

4.12:50 p.m.: A Border
Patrol tactical team uses a
master key to open the

2 classroom doors and kill

= Ramos,

- @ - o

1.11:28 a.m.: After shooting his . .- 3 .3
grandmather, Ramos flees in her e — hog i ol kit
pickup truck, crashing it outside ' D e
1 Robb Elementary Schoal.
Witnesses at a funeral home

3.11:35 a.m.: Police enter
the schoal, take fire, call

across the street say he fired at s for hal:krup ann! begin

& them with a rifle. He continues wazugtluns 'Iffqdeo shared
toward the school. e gl on social media shows
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As the gunman fired at students, law enforcement officers from other
agencies urged the school police chief to lef them move in because children
were in danger, two law enforcement officials said.

The officials spoke on condition of anonymity because they had not been
authorized to speak publicly about the investigation.

One of the officials said audio recordings from the scene capture officers from
other agencies telling the school police chief that the shooter was still active
and that the priority was to stop him.

Ramos killed 19 children and two teachers inside the room. His motive
remained unclear, authorities said.

There was a barrage of gunfire shortly after Ramos entered the classroom
where officers eventually killed him, but those shots were "sporadic" for much
of the time that officers waited in the hallway, McCraw said. He said
investigators do not know if children died during that time.

Throughout the attack, teachers and children repeatedly called 911 asking for
help, including the girl who pleaded for the police, McCraw said.

Young survivors of the aftack said they pretended to be dead while waiting
for help.
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Miah Cerrillo, 11, told CNN that she covered herself with a friend's blood to
look dead. After the shooter moved into an adjacent room, she could hear
screams, more gunfire and music being blared by the gunman. Samuel
Salinas, 10, who also played dead, told ABC's "Good Morning America" that
the assailant shot feacher Irma Garcia before firing on the kids.

Questions have mounted over the amount of time it took officers to enter the
school fo confront the gunman.

It was 11:28 a.m. Tuesday when Ramos' Ford pickup slammed into a difch
behind the low-slung Texas school and the driver jumped out carrying an AR-
15-style rifle. Five minutes after that, authorities said, Ramos entered the school
and found his way to the fourth grade classroom where he killed the 21
victims.

But it was not until around 12:50 p.m. that police killed Ramos, McCraw said,
when shots could be heard over a 911 call from a person inside the classroom
as officers breached the room.

What happened during that fime frame, in a working-class neighborhood
near the edge of Uvalde, has fueled mounting public anger and scrutiny over
law enforcement's response fo Tuesday's rampage.

"They say they rushed in," said Javier Cazares, whose fourth grade daughter,
Jacklyn Cazares, was killed in the attack, and who raced fo the school as the
massacre unfolded. "We didn't see that."

According to the new timeline provided by McCraw, after crashing his fruck,
Ramos fired on two people coming out of a nearby funeral home, officials
said.

Contrary to earlier statements by officials, a school district police officer was
not at the school when Ramos arrived. When that officer did respond, he
unknowingly drove past Ramos, who was crouched behind a car parked
outside and firing at the building, McCraw said.

At 11:33 a.m., Ramos entered the school through a rear door that had been
propped open and fired more than 100 rounds info a pair of classrooms,
McCraw said. He did not address why the door was propped open.

Two minutes later, three local police officers arrived and entered the building
through the same door, followed soon after by four others, McCraw said.
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Within 15 minutes, officers from different agencies had assembled in the
hallway, taking sporadic fire fromm Ramos, who was holed up in a classroom.

Ramos was still inside at 12:10 p.m. when the first U.S. Marshals Service deputies
arrived. They had raced to the school from nearly 70 miles (113 kilometers)
away in the border town of Del Rio, the agency said in a tweet Friday.

But the commander inside the building — the school district's police chief,
Pete Arredondo — decided the group should wait to confront the gunman,
on the belief that the scene was no longer an active attack, McCraw said.

The crisis came to an end at 12:50 p.m., after officers used keys from a janitor
fo open the classroom door, entered the room and fatally shot Ramos, he
said.

Arredondo could not be reached for comment Friday. No one answered the
door at his home, and he did not reply to a phone message left at the district's
police headquarters.

Gov. Greg Abbott, who at a Wednesday news conference lauded the police
response, said Friday that he was "misled," and he's "livid."

In his earlier statements, the governor told reporters, he was repeating what he
had been told. '"The information that | was given turned out, in part, to be
inaccurate," he said.

Abboft said exactly what happened needs to be "thoroughly, exhaustively"
investigated.

The governor previously praised law enforcement for their "amazing courage
by running toward gunfire" and their "quick response."

On Friday, Abbott had been set to atfend the annual convention of the
National Rifle Association, which is being held across the state in Houston.
Instead he addressed the gun-rights group's convention by recorded video
and went fo Uvalde.

At the convention, speaker after speaker took the stage to say that changing
U.S. gun laws or further restricting access to firearms isn't the answer.

"What stops armed bad guys is armed good guys," Texas Sen. Ted Cruz fold
those gathered in Houston.
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Former President Donald Trump was among Republican leaders speaking at
the event, where hundreds of protesters angry about gun violence
demonstrated outside, including some who held crosses with photos of the
Uvalde victims.

The motive for the massacre — the nation's deadliest school shooting since
Newtown, Connecticut, aimost a decade ago — remained under
investigation. Authorities have said Ramos had no known criminal or mental
health history.

During the siege, frustrated onlookers urged police officers to charge into the
school, according to withesses.

"Go in there! Go in there!" women shouted at the officers soon after the attack
began, said Juan Carranza, 24, who watched the scene from outside a house
across the street.

Cazares said that when he arrived, he saw two officers oufside the school and
about five others escorting students out of the building. But 15 or 20 minutes
passed before the arrival of officers with shields, equipped to confront the
gunman, he said.

As more parents flocked to the school, he and others pressed police to act,
Cazares said. He heard about four gunshots before he and the others were
ordered back fo a parking lot.

"A lot of us were arguing with the police, 'You all need to go in there. You all
need to do your jobs.' Their response was, 'We can't do our jobs because you
guys are interfering," Cazares said.

The many chilling details of the attack were enough to leave parents
struggling with dread.

Visiting a downtown memorial to those killed, Kassandra Johnson of the
nearby community of Hondo said she was so worried the day after the attack
that she kept her twin boys home from school.

Before she sent the 8-year-olds back, she studied the school building, figuring
out which windows she would need to break fo reach them. And she drew
hearts on their hands with marker, so she could identify them if the worst
happened, Johnson said, as she put flowers near 21 white crosses honoring
the victims.
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"Those kids could be my kids," she said.
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Appendix C - Article from the Palestine Herald - Press: TIMELINE:
Texas elementary school shooting, minute by minute (Bleiberg &
Murphy, 2022)

Written by: Jake Bleiberg and Sean Murphy Associated Press

In the hours and days following the fatal shooting of 19 children and their two

teachers at Robb Elementary School in Uvalde, Texas, on Tuesday, authorities
gave shifting and at times contradictory information of what happened and

how they responded.

The investigation of the massacre is ongoing, but much is already known
about the nearly two hours that passed between when authorities say
Salvador Ramos shot his grandmother and when police radio traffic indicated

that the 18-year-old gunman was dead and the siege was over.

TIMELINE

Sometime after 11 a.m. — Ramos shoots his grandmother in the face,
according to Texas Public Safety Director Steve McCraw. Gilbert Gallegos, 82,
who lives across the street from Ramos and his grandmother, heard a shot as
he was in his yard. He runs to the front and sees Ramos speed away in a
pickup truck and Ramos' grandmother coming toward him pleading for help.
Covered in blood, “She says, ‘Berto, this is what he did. He shot me,’”

according to Gallegos, whose wife calls the police to report the shooting.

11:27 a.m. — Video shows a teacher, whom authorities haven't publicly
identified, propping open an exterior door of the school, McCraw said.

11:28 a.m. — The teacher exits to retrieve a phone and then returns through

the exit door, which remains propped open, McCraw said. It's not clear why
the teacher was retrieving a phone. Department of Public Safety spokesman

22| Page


https://apnews.com/article/uvalde-texas-school-shooting-may-24-584466945120
https://apnews.com/article/uvalde-texas-school-shooting-may-24-584466945120

Travis Considine said Thursday that investigators hadn't determined why the

door was propped open.

11:28 a.m. — Ramos crashes the pickup into a drainage ditch behind the
school, McCraw said. Two men at a nearby funeral home hear the crash and
run out to see what happened. They see Ramos jump out of the passenger
side carrying an AR-15-style rifle and a bag full of ammunition. The men run
and Ramos fires at them but doesn't hit them. One of the men falls but both
make it back to the funeral home. A panicked teacher then emerges from the

school and calls 911.

11:30 a.m. — 911 receives a call saying there was a crash and a man with a
gun at the school, McCraw said.

11:31 a.m. — Ramos begins shooting at the school from the school parking lot
as police cars begin to arrive at the funeral home, McCraw said. Ramos then
makes his way around the school building.

The school district police officer who was working that day wasn't on campus
around this time, contrary to previous reports, McCraw said Friday. The officer
drives to the school “immediately” after getting the 911 call and approaches
someone at the back of the school who he thought was the gunman. As the
officer “sped” toward the man, who turned out to be a teacher, McCraw said
the officer “drove right by the suspect who was hunkered down behind" a
vehicle.

11:32 a.m. — Ramos fires multiple shots at the school and then makes his way

toward the open door, McCraw said.

11:33 a.m. — Five minutes after crashing the pickup, Ramos enters the school
and begins shooting into two adjoining classrooms, 111 and 112, McCraw said.

He fires more than 100 rounds.



11:35 a.m. — Three city police officers enter the school through the same door
that Ramos used and are later followed by four other officers, McCraw said,
putting a total of seven inside the building. Two officers receive “grazing

wounds” from Ramos, McCraw said.

11:37 a.m. — Gunfire continues, with 16 rounds being shot in total, McCraw

said. It's unclear who fired the shofts.

11:51 a.m. — A police sergeant and other law enforcement begin to arrive,

McCraw said.

12:03 p.m. — A female (age unknown) calls 211 and whispers that she’s in
classroom 112, McCraw said. The call lasts 1 minute, 23 seconds.

12:03 p.m. — Officers continue to enter the school, with as many as 19 officers

in the hallway near the room where Ramos is holed up, McCraw said.

12:06 p.m. — Anne Marie Espinoza, a spokeswoman for the Uvalde
Consolidated Independent School District, posts on the district's Facebook

page: “All campuses are under a Lockdown Status.

“Uvalde CISD Parents: Please know at this time all campuses are under a
Lockdown Status due to gunshots in the area. The students and staff are safe
in the buildings. The buildings are secure in a Lockdown Status. Your
cooperation is needed at this fime by not visiting the campus. As soon as the

Lockdown Status is lifted you will be notified."

"Thank you for your cooperation!"

12:10 p.m. — The female (age unknown) who called 211 at 12:03 p.m. calls

9211 again and says there are multiple dead, McCraw said. She calls again at
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12:13 p.m. and then again at 12:16 p.m., when she says there are eight to nine

students alive.
12:10 p.m. — The first group of deputy U.S. marshals from Del Rio arrive from
nearly 70 miles (113 kilometers) away to assist the various other law

enforcement officers already on scene, according to the Marshals Service.

12:15 p.m. — U.S. Border Patrol tactical team members arrive with shields,
McCraw said.

12:19 p.m. — Another girlinroom 111 calls 211 and ends the call when a fellow

student tells her to hang up, McCraw said.

12:21 p.m. — Ramos fires his gun again and officers believe he's at one of the
door of one of the adjoining classrooms, McCraw said. Police move down the
hallway.

12:21 p.m. — Three shots can be heard during a 211 call, McCraw said.

Around this time, police are stuck in the hallway because both classroom
doors are locked and they must seek keys from a school employee.

12:36 p.m. — A child calls 911 for 21 seconds.

Around this time, a girl calls 211 and is told to stay on the line and stay very
quiet, McCraw said. The girl says, “He shot the door.”

12:43 p.m. —The girl urges the 911 dispatcher to “please send the police now.”

12:46 p.m. — The girl says she can “hear the police next door.”

12:47 p.m. — She again asks 211 to “please send the police now.”



12:50 p.m. — Officers open the doors with keys from a school employee, enter

the classroom and kill Ramos, McCraw said. Shots can be heard over the 911

call.

12:51 p.m. — Officers can be heard moving children out of the room, McCraw

said.

12:58 p.m. — Law enforcement radio chatter says Ramos has been killed and
the siege is over, said Victor Escalon, regional director for the Texas

Department of Public Safety.
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Appendix D - Sandy Hook Elementary Floor Plan
https://archive.curbed.com/2018/2/22/17042004/sandy-hook-elementary-
school-design-security-safety
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