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FOREWORD
I am delighted to write this foreword not only as the
Chief of the Sunnyvale Department of Public Safety
but, also as a contributor to this very special edition of
STEMATIX Magazine! As you read through this issue,
you will learn a lot about the Department. The
Sunnyvale Department of Public Safety is the largest
fully integrated department in the country. Our
Officers are highly trained in all three disciplines:
Police, Fire, and EMS and can be called upon to provide
these services at any given time. For example, a public
safety officer on patrol could respond to a fire, change
out of their police uniform and put on their fire turnouts
to help fight the fire or respond to a medical call and
save a life by using an automated external defibrillator (AED).
In addition to police and fire services, the department includes seven other programs:
Community Safety Services, Personnel and Training Services, Investigation Services,
Communication Services, Public Safety Administration Services, Records Management
and Property Services, and Fire Prevention and Hazardous Materials Services. You will
read information on each program and get a better understanding of each service our
Department has to offer.
I hope you enjoy reading this issue and, perhaps someday, you will want to join our
department and contribute to its ongoing success!

SINCERELY,

Chief Phan S. Ngo

Director of Public Safety, Sunnyvale DPS

DEAR READER,
I am incredibly proud to present to you, a very special issue of STEMATIX
Magazine: STEM in the Department of Public Safety. This issue is personally very
significant to me, as I have grown up in the town of Sunnyvale and have observed and
interacted with the friendly DPS officers throughout the years. As far as I can
remember, it all started with a visit to the fire station and my fascination with the fire
engines. From visiting the fire station, meeting our officers at the local community
events, and attending the D.A.R.E (Drug Abuse Resistance Education) program, I’ve
had numerous opportunities to interact with our amazing officers in my elementary
school years. Similarly, in middle school, I was a member of the CATT (Community
Advocate Teens of Today) club, a coalition of youth from across Santa Clara County
that seeks to educate on the negative impact of tobacco use in our communities. As I
progressed onto high school, I had the amazing opportunity to attend the Sunnyvale
Youth Leadership Academy through the Sunnyvale Department of Public Safety. This
program enabled me to improve upon my leadership skills while interacting with
friendly Sunnyvale DPS officers, staff, and other city leaders. DPS plays a key role in
all of our communities, and the STEMATIX team is honored to feature our DPS
officers, who work tirelessly to make our communities a better place.
This issue covers the wide variety of roles that the Department of Public safety is
responsible for, and gives the reader an in-depth look at how STEM plays a role in
each of the departments. In addition to these STEM-focused articles, this issue
features interviews with various officers/managers from the Sunnyvale Department
of Public Safety and provides a first-hand insight into the workings of their
departments and their daily lives.
There’s a lot of firsts for this issue! This is the first time STEMATIX has ever
conducted in-person interviews, the first time STEMATIX has made a podcast
(coming soon at www.stematix.org), and the first time we’ve included authors outside
of Santa Clara USD. On top of all that, this issue has 60+ pages of content curated by
45+ members across three schools in the Bay Area. All of these first’s can only be
made possible by our fantastic STEMATIX team, and the incredible amount of time
and effort that is put into each article, art, and design.
I am confident that you will enjoy reading this issue as much as the team enjoyed
creating it! I want to end with a quote dedicated to public service by Kamala Harris,
U.S. Senator for California. "Over the course of my career in law enforcement, I have
witnessed over and over again the selflessness and sacrifice of law enforcement who
lay their lives on the line every day to protect people who they will never meet and
people who will never know their names."

SINCERELY,

Saurav Gandhi

Founding Editor, STEMATIX Magazine
www.stematix.org
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DPS holds the responsibility
over many aspects of the safety
of the general public including
fire services, emergency
medical services, law
enforcement, rescue services,
hazardous materials response,
and even animal control!

Interview: Michael
Spath, Comm. Manager

14

Text-to-911 is a nation-wide
effort now. Sunnyvale and
Santa Clara are the two
cities that have it in the
county.

Fire truck or Fire
Engine?
Every now and then we hear

21

firefighter vehicles
responding on the streets,
going to help people or to
stop fires. We normally refer
to these trucks as fire trucks,
however the majority of the
time they are fire engines.

Stanford Science
Penpals

39

Every two years since 2014
there has been an outbreak
of a mysterious disease in
children in the US. One day
these children are perfectly
healthy, then the next day,
they wake up with a
strange weak feeling in
their arms and legs.

THE DEPARTMENT OF PUBLIC
SAFETY
BY THOMAS MATHEW

What is it?
The Department of Public Safety
(DPS) is a government agency
found on many levels including city
or state. They hold the
responsibility over many aspects of
the safety of the general public
including fire services, emergency
medical services, law enforcement,
rescue services, hazardous
materials response, and even
animal control!
In most cases, the DPS is broken
up into multiple agencies each in
charge of one of the services listed
above. This means that firefighters
only do the duties of a firefighter
and police officers only do the
duties of police officers. Very few
DPS’s in America (about 130) have
an integrated system. This means
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that the full-time sworn personnel
are cross-trained as police officers,
firefighters and emergency medical
technicians (EMTs).
Our very own Sunnyvale DPS uses
this interesting system and is one
of the safest cities in the country for
four years in a row! Very few cities
have been able to switch to the
integrated system and manage it as
well as Sunnyvale has.
Many people may be confused
with the differences between the
Department of Public Safety and
state/local police. It turns out, the
two are generally synonymous with
each other. Every agency has some
slight differences that are a result
of many factors including the
community they are serving.
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Levels of Jurisdiction
One interesting fact about the
DPS is that it can be found in many
different levels including state,
city, county, and special districts
including school and hospitals!
These different agencies vary
immensely in size and style. For
example, the Sunnyvale DPS has
over 200 peace officers and has
jurisdiction over the city of
Sunnyvale, while the DPS of Texas
has over 54,777 full-time sworn
officers and has jurisdiction over
the entire state of Texas.
There are also DPS for school
and hospitals. One such agency is
the DPS of the University of Santa
Cruz with similar services at a
smaller scale. The United States

● The Department of Public Safety

Department of Homeland Security
is the federal level of the DPS. Its
main responsibilities include
border control, national
emergency response, and
cybersecurity. It was founded in
response to the 9/11 attacks in
order to better protect the
country. It is the youngest United
States cabinet department,
founded on November 25, 2002.
The wide range of types and
levels of Departments of Public
Safety makes it one of the most
interesting government agencies
to study.

"THE
SUNNYVALE
DPS HAS OVER
200 PEACE
OFFICERS"
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The Integrated System: Is it worth
it?
While Sunnyvale DPS has a fully
integrated system with crosstrained personnel and boasts the
title of one of the safest cities in the
country, many agencies have not
been as successful. The
effectiveness of cross-trained
personnel is a very controversial
topic. As of today most DPS have
public safety officers (PSOs) that
have limited knowledge of anything
outside of their main service. This
means, for example, at a fire or
medical emergency, police officers
only know simple first aid and
security procedures.
Then there are DPS’s with a fully
integrated system, having PSO’s
cross-trained in all three fields.
Other DPS have partially integrated
systems with officers partially crosstrained in other fields. For example,
a police officer would have the
knowledge and skill to do more
advanced medical procedures.
Lastly, there are nominal DPS, which
means that only the upper

management is combined.
With all these different types of
management, many wonders which
system is the most effective at
keeping the public safe, while also
keeping budgets in mind. At first,
the integrated systems seem to be
the least costly due to the need for
fewer officers with different skills.
The problem is that the process of
training is expensive and takes a
long time. One advantage of having
an integrated system is that fewer
officers will be needed because, in
any scenario/emergency, there will
always be an expert on any aspect
of the emergency.
Some counter this claim with the
fact that in some cases, the number
of officers that are present at the
situation will dictate how successful
they are because having more
physical bodies to help out is more
important than having less with a
wide range of skills. There is also
the fact that having one person
with the combined responsibility of
three different people is
detrimental to the health of the
officers and how well they function.

● The Department of Public Safety
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Having ineffective officers that are overworked and
lack of sleep will definitely increase the chances of
errors when doing duties. The effectiveness of any
Department of Public Safety all boils down to the
individual factors of the area being served. Factors
like the size of the jurisdiction, crime rates, and the
community being served all affect how well an
individual system will work.
That is why cities like Sunnyvale with low crime rates
are able to handle integration, while big cities and
states cannot. A lot of research has been put into
finding the perfect safety system and a lot more
needs to be done. One possible solution is having a
regular DPS with individual police officers, firefighters,
and EMTs that also integrate a handful of crosstrained officers into the mix. This way, at least one
expert of all fields will be present in an emergency.
This hybrid integration system may be the perfect
solution to the problems of major cities.

"THE EXACT
SAME GOAL:
TO PROTECT
AND SERVE
THEIR
PEOPLE"

What’s Next?
Departments of Public Safety come in many forms,
sizes, and styles. Every individual department has
different obstacles, a different community to serve,
and different amounts of funding. Each one is tailored
to provide services to the public in the best and most
effective way possible. While no single department is
identical to another, every single one has the exact
same goal: to protect and serve their people.
The articles found in the following pages will go more
in depth with the different aspects of the DPS
including its history, the different agencies, and the
technology used within them.
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Sunnyvale DPS Exploring
Drone Program

STEM in the
Police Department
BY: TYLER VENATOR

The southern region of the Bay
Area was first founded in 1777,
with the establishment of Mission
Santa Clara de Asís. Sunnyvale
became an individual city in 1842.
That means that Sunnyvale has
been protected by a police force for
around 150 years. To protect your
people for that long there must be
some incredible engineering behind
the scenes.

STEMATIX Magazine

Batons or otherwise known as
Until the early 20th century,
nightsticks are also used in the line of
officers were required to use
their own personal weapons. The duty. Batons were first used in ancient
Egypt, and can be made of traditional
first city to standardize their
weapons was New York City, in wood, rubber, or metal. There are many
1896, with Theodore Roosevelt designs of the nightstick.
as the commissioner. Today the The straight stick is a common one,
weapons in the police force are which ranges in size from under a foot
upto 36 inches. There is also the sidenot standardized in each city,
handle baton, which was popular during
they vary from one to the next.
the 1990s, but fell out of favor. The
Most cities issue Glock pistols
expandable baton is a newer design. This
which are semi-automatic, and
polymer-framed. In California it is design offers compatibility, which makes
it more portable. These nightsicks are
most common to use smaller
caliber pistols, like a .38 caliber. most often used to contain unruly
subjects, but they can do much more
These guns brought a lot of
than that. Batons can be used to restrain
control to the police force, but
somebody waiting for handcuffs.
they also brought a lot of
Batons, however, are not the only nonviolence.
lethal restraint weapons.

● STEM in the Police Department
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Tasers were a big step into nonlethal force. First developed in the
1960s by John Cover, the Taser
differed from other non-lethal
forms of electroshock weapons
because it could be used at a
distance. Tasers were first
inspired by the story Tom Swift
and His Electric Rifle, Taser
actually stands for Thomas A.
Swift’s Electric Rifle. Tasers work
by breaking a gas cartridge and
firing two or more electrodes,
affixed with small barbs, into the
subject. The Taser then sends out
50,000 volts and a few milliamps.
This form of non-lethal weapon
was a huge step in reducing
possible deaths from police
departments. STEM is not only
used in weapons, but in the daily
things officers must use.
Flashlights are a necessity to
police officers. Police officers are
known to use flashlights with
halogen bulbs or LEDs. These
aren’t your regular flashlights,
these are known for burning holes
in uniforms or car interiors. These
flashlights are rechargeable, and
usually rest in vehicle’s flashlight
charger. Many officers carry a
second, smaller flashlight to use in
tactical situations. This light is also
especially bright and usually has
an LED bulb. The tactical flashlight
rests in a pouch on the officer's
belt. It is especially useful for
vehicle searches. Without these
flashlights these officers could not
perform properly in the dark.
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Handcuffs are the most common
thing people think of when they talk
about the police. While handcuffs
seem simple they are more complex
than they seem. Handcuffs work by
ratcheting a curved bar around the
suspects wrist, preventing them from
using their hands. Most handcuffs in
the police force are double locking,
this prevents the arrested suspect
from hurting themselves. Double
locking the handcuffs prevents the
handcuffs from getting tighter after
the officer has already tightened
them. Without handcuffs, police
officer's jobs would be just that much
harder.
Popularly known as "Mace,"
pepper spray actually comes in many
forms. Some sprays have traces of
tear gas, while others are simply a
high concentration of chilli pepper
oils, most often capsaicin. Most police
forces have strict rules pertaining to
pepper spray. Most departments
require the officer to be exposed to
the pepper spray before being
allowed to use it in the field. This
allows officers to be more cautious
when using pepper spray.
Police officers are often referred to
as “The Finest” and they are
deserving of that name. Equipment
doesn’t make the police officer, and
although it helps them in some
situations, it is up to the officer to be
calm and intelligent in every setting.
Technology has come a long way, and
the Sunnyvale Department of Public
Safety has used it to its full capability.

● STEM in the Police Department

JEFF HUNTER, CAPTAIN - STRATEGIC SERVICES

INTERVIEW BY RYAN LIU AND SAURAV GANDHI
Q: We’d just like to start by asking
you to explain a little bit about
what you do here at DPS?
A: So, my current role as a captain is
in our strategic services division,
which manages all our recruitment,
our hiring, training for all
police/fire/EMS, it manages our
records, property and evidence, our
communications center, our
dispatch center where 911 calls
come in, and payroll and personnel.
Q: How long have you had this job?
A: I’ve been in my current role for a
little over a year and a half, and I’ve
been a captain for just about 8
years -- in March it’ll be 8 years -and I did this job for 2 years, prior to
when I first got promoted, and then
I’ve done some of these other roles
as a captain in the department.
Q: So, would you like to give us
just a general description of how
your day goes on?
A: Sure, typically most days I work,
Monday through Friday, or Monday
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through Thursday, depending on the
work week. It starts usually early in
the morning; I try to get in early and
start reading emails, getting
paperwork with people in training
and hiring and everything else. Lots
of paperwork to be signed and get
people on board. A lot of meetings,
we’re always meeting to talk about
how we find more people to hire,
how we train our people, and are we
doing the best things in the industry
to train our people to be the best.
With the communications center
and records, it’s making sure that
they have all the tools needed to do
their job, is everything working
appropriately, do we need to fix
things, do we need to adjust things,
do we need to change the way we do
business in any fashion to make it
easier and more practical for getting
things done. What the term “strategic
services” -- “strategic” is kind of one of
the things that’s there, it’s always
looking for the next step, rather than
trying to play catch-up, but trying to
be ahead of what’s happening and

● Interview: Captain Jeff Hunter

planning for the future.
Q: What kind of techniques are
needed to provide strategic service
and what aspects of STEM are part
of your role?
A: Not a lot of science. As far as
engineering, everything that we do
is all data engineering, it’s
information technology -- a lot of
information technology -- because
everything is a system, everything is
a database, everything is… we’re
always looking to improve those
things with more current
technology, more accessibility,
easier function, and better user
interface, things like that. In that
side it really -- I mean, the T in STEM
is really where public safety gets its
factor. In the mathematics side of
things, we do a lot of analysis over
attrition; people leaving, or needing
to hire people, so we do a lot of
math trying to figure out when are
people leaving, how many people
are leaving… Those are math
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problems, those are calculation
problems, they’re figuring out
how do we get to the numbers
that we need, and how many
people we hire, and those
equations for figuring out those
things. That’s the mathematics
behind it.
Q: So, on a separate note, I see
that in the city, they have a lot of
drones being launched near my
house. Does DPS plan on using
drones, or do they use them right
now?
A: Funny you say that; today we
placed an order for our first drone,
we are getting a drone to utilize
within the department. We’re
going through the legal steps that
we have to do for that with the
FAA in order to get recognized as
a government entity which is
complete, and now we’re going to
ask for what’s called a certificate
of authorization to utilize the
drone. We’re going to be
developing a team and we have
to file for that and then they send
us a conditions of approval that
allows us certain uses of that, that
we can apply drone, and we have
a lot of different uses that we
want to use the drone for: For
search and rescue… fire scenes
where we will have a thermal
camera on it, it will give us the
ability to see where fires are at… or
where people are at if they’re
hiding, hostage barricade
situations where we put the
drone over the house, and not
officers around the house, so that
we can see if there are hazards
around the house, if there are
things that are dangerous to us…
training missions where each
flight
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would be considered a mission,
and we’re going to publicly display
the log of those drone missions so
that people know what we’re doing
with it so that they feel
comfortable, because that’s the
number one concern, is privacy. We
want to make sure that those issues
are covered upfront and we’ve
created a very strict policy around
that.

Today we placed
an order for our
first drone, we
are getting a
drone to utilize
within the
department.

STEMATIX Magazine
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Photo by Javeria Ahmed

History of the Police
Car
BY: STEVE MATHEW

The police car that you see around the streets and
highways nowadays is the most advanced and
efficient vehicles of the present time. The evolution of
the police car has a long and fascinating history dating
all the way back to the end of the 19th century. The
widely known vehicle that we see today differs a lot
from the original police car that could only travel at
16 miles per hour.
Police officers initially used motorcycles more often
than cars because cars required more money to
create, but eventually, the idea of using a car became
more popular due to the increased use of cars by
criminals. It was 1899 in Akron, Ohio when the first
police car was created. Well, that is if you actually
considered it a car. The first police vehicle was merely
a wagon that was run by electricity, which was fielded
on the Ohio streets. This first police car was not much
to fear, however, since it could only travel at a mere
16 miles per hour, and had to be recharged
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approximately every 30 miles. To put into perspective,
Usain Bolt’s quickest speed ever was recorded at 27.8
miles per hour, which would leave the police wagon of
1899 in the dust. Nonetheless, this automobile, built
by the mechanical engineer, Frank Loomis, was an
outstanding feat at the end of the 1800s.
In 1920, the New York City Police Department
employed a fleet of Radio Motor Patrol vehicles to
help stop crime in the city. A significant change took
place in 1932 when Ford unveiled their Ford flathead
V-8 in its model B. This car breed was used by
policemen and helped change the industry for years to
come. In the 1940s, major American car companies
such as Ford and Chrysler began to manufacture
special police car parts and specialized police cars
themselves. In the 1960s and 1970s, Plymouth was a
significant competitor in the police car industry. Due
to an energy crisis, buyers were more interested in
smaller vehicles. However, in 1996, many police

● History of the Police Car
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departments around the United States decided to use
the Ford Crown Victoria Police Interceptor as the
standard patrol car. This trend continued for 15 more
years until, in 2011, the use of the Ford Crown
Victoria Police Interceptor was discontinued, and
since then many police departments across the
nation have been using the 6th generation Taurus.
2019 marks the 120th year since the creation of
the very first police car, and since then, there have
been an unbelievable number of adjustments and
advancements to the standard police car. These
features in the car help police officers track criminals
in a very fast and efficient way. The police officers
also use several different kinds of cars that are
needed for specific reasons.
The most commonly seen police car out on the
streets would be patrol cars. These cars transport
police officers and also enable them to respond to
emergencies. The response car, as its name implies, is
designed to respond in serious situations. It is a
higher specification of the patrol car and is capable of
reaching faster speeds and receives audio and visual
warnings. There is also a traffic car that has the sole
purpose of enforcing traffic laws and can catch other
vehicles on the road. Last, is the Sports Utility Vehicle
(SUV) police car. In this vehicle, the purpose is to
carry a lot of necessary equipment, as well as to drive
through rough, off-road conditions. All police cars
serve a different purpose and help keep people safe

9

in all situations.
Some common police-specific equipment kept in
police cars include but are not limited to an automatic
number plate recognition system, which is very useful
when tracking vehicles down, a Speed Recognition
Device, and a Vehicle Tracking System. All the
numerous equipment that is in the police car are very
important and come in handy in many situations.
Over the many years, the construction of police cars
was done with the purpose of solving one problem:
What car design can help police officers do their job in
the most efficient way possible? Throughout the many
decades, we have seen car companies solve this
problem again and again with different iterations. In
fact, the way that famous car companies look at these
problems is with the design process, a process that
many students learn today. This has helped them to
make design after design, and the police cars only get
better and better.
In the 21st century, especially in the Silicon Valley,
technology is a very important part of our lives.
Similarly, in police cars, technology is a very important
factor in helping the police officers perform their duty.
However, we must not think that the technology of the
police car is everything. The police officers also have to
work hard despite the amazing technological
advancements in the vehicles. At the end of the day,
police officers always work their hardest to keep us
safe, with the help of their astounding police cars.
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WHAT'S INSIDE OF A
POLICE CAR? by Ein Hong
right rear passenger seat

CAGE

made of heavy duty steel
mesh overlaid with
plexiglass to keep
perpetrators contained

right of rearview mirror

IN-CAR VIDEO SYSTEM

cabin

PAPERWORK

includes a
citation book, a patrol
clipboard, and other
often-used papers

GUN

houses camera controls
and a small monitor

department issued 12gauge shotgun with
shells
case in trunk

in front of passenger seat

cabin

MOBILE DATA TERMINAL

PERSONAL PROTECTIVE
EQUIPMENT fallout suit, gas

lets officers receive calls,
talk to other units, etc.
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● What's Inside of a Police Car

mask, chem tape, boots,
riot control helmet,
traffic control gear, etc.
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PAGE 87

HOW TO
BECOME A
POLICE
OFFICER
BY: NEHA MANDAVA

Training to be a police officer can be a tough
and rigorous process. In fact, only 0.2% of the US
population serves as police officers in their
lifetime. From the beginning to the end of their
service, police officers are committed to keeping
citizens safe and law-abiding in their
neighborhoods. The emotional and physical
demands that a police officer faces are endless.
However, if one is dedicated enough, the
rewards that come with saving lives and helping
others is truly fulfilling.
Receiving a job in a police department is a
huge honor. Regardless, there are many
educational aspects that one must complete
before becoming a full-fledged police officer.
Graduating high school is a must for this career
path. Having a bachelors or associates degree is
preferable, but not necessary. Speaking multiple
languages and having experience around the
field can help one get into this career path.
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● How to Become A Police Officer

There are many programs for
police officer trainees to attend
about law enforcement and
human behavior. In addition, any
budding officers with felonies
are immediately rejected. Police
officers should not have a
criminal background, do drugs,
or abuse substances. After they
are tested for this, officers will
take several exams.
Physical fitness is very
important for a police officer on
duty. In fact, there are specific
guidelines on how healthy a
police officer should be, which
are based on agility, hearing,
sight, and more. They will also
undergo a series of lie detector
and physical tests to see how
truthful and capable they are.
Later, candidates will be put
through rigorous interviews, and
if they pass, be put into a police
academy. In the police academy,
trainees train to become a police
officer. This helps fulfill the
emotional and physical demands
of the job. According to Dr.
Steve Albrecht, an officer of the
San Diego Police Department,
"The academic material is quite
broad, ranging from criminal
law, report writing, courtroom
testimony, patrol theory and
operations, first-aid, accident
investigations, use of force, and
safe driving, and firearms
training."
If you thought that the police
academy was the last of the
process, you would be incorrect!
After graduating the academy,
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recruits are fully fledged police
officers. However, they still need
to complete a training program
with more experienced officers.
These officers teach them the
policies of law enforcement and
mentor them in order to prepare
for real world situations.
All of these extraordinary
tasks must be completed in order
to achieve one’s goal of becoming
a police officer. However, you
must be at least 18 years old, be
capable of driving, and be a legal
resident of the United States in
order to become a police officer
in the USA. Some police
departments even require
applicants to be of 21 years of
age!
Although applicants need to
complete this complicated
process to be a police officer,
there are other core skills that
one must use in the workplace.
Empathy is a strong emotion to
have as an officer. Although
officers must exhibit leadership,
they need to be able fight for a
cause that they believe in. Police
officers also should have a lot of
passion for their job. They should
exhibit selflessness, as they will
risk their lives to save other
people and animals.
Overall, being a police officer is
extremely difficult and requires a
lot of mental and physical
toughness. By joining a career in
law enforcement, you will be able
to fulfill your dreams of
furthering the safety of society.

● How to Become A Police Officer

REMEMBER:

"Overall,
being a police
officer is
extremely
difficult, and
requires a lot
of mental
and physical
endurance.
By joining a
career in law
enforcement,
you will be
able to fulfill
your dreams
of furthering
the safety of
society."
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THE
SHARPIE
POLICE!
BY JASON CO
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MICHAEL SPATH, COMMUNICATIONS MANAGER
INTERVIEW BY RYAN LIU AND SAURAV GANDHI
Q: We’d just like to start by asking
you to explain a little bit about
what you do here at DPS?
A: I have worked at Sunnyvale for 19
years now, I've been the
communications manager for the
past five, before that I was a senior
dispatcher for a number of years,
and before that I was at San Jose.
Q: How does your average day go
like?
A: I come in and catch up on some
emails that I get on through the
night that I need to reply to,
checking time cards, checking
scheduling issues, scheduling
training, coordinating all the
different administrative stuff that
happens over the dispatch center. I
also check in with the dispatch
center to see how they're doing,
and just basically saying “Hi” to my
dispatchers and the dispatch team,
but they know that I'm there if they
need me. Public safety dispatchers
can be assigned to phones
(primarily a call taker), but they can
be assigned to the police radio or
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fire radio, depending on what's
happening at any given momentthose assignments can change. A fire
call can come in and all the
assignments switch because the call
taker took the fire call, and now the
call taker is dispatching the fire
department and it's all very fluid. But
if I'm assigned to phones for the day,
I'm answering the telephones, I’m
answering the 911 calls, I’m
answering the non-emergency lines,
and answering all 10 digit emergency
lines which are basically alarm
companies calling due to a burglar
alarm. That’s what I would do most of
the day. The fire dispatcher
dispatches the fire department's fire
calls or medical calls, and they also
serve as a backup to the patrol
dispatcher. Patrol dispatcher is
dedicated to the police channel,
police tends to be a lot more
proactive and in that they're out and
they can make a car stop, they can
create radio traffic with a fire
department, and to be more reactive
you don't have fire engines driving
around looking for fires near the fire
station. So the fire channel can be a
little bit easier to manage the

radio traffic so they serve as a
backup to the patrol dispatcher.
Q: What are some of the projects
that the Communications/Dispatch
department of Sunnyvale DPS is
working on?
A: Text-to-911. So, text-to-911 is a
nation-wide effort now. But,
Sunnyvale and Santa Clara are the
two cities that have it now in the
county. This platform is internetbased, so if you were to use that cell
phone there and text-to-911, it would
hit a cell phone tower here in
Sunnyvale. That tower would run its
program to say “here’s a text
message to 911, and is Sunnyvale
available?” We have gone live, so it
would go to the web-based interface
that sits on our workstations, so we’d
get a little alarm that would notify
when a text came in, and we would
communicate from there. It's
another avenue for people to
contact us. It provides a level of
redundancy, 911 can have an outage,
you can't have the phone systems go
down, you can have fiber cuts and
all sorts of different things that can
affect 911. This provides another
pathway into our center. Generally

● Interview: Michael Spath, Communications Manager
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it's replacing telecommunication
devices for the deaf, TVD’s. When
cell phones came out, TVD’s went
away, and the deaf community
doesn't use them as much
anymore, because they all texted
just like the rest of us did. So they
needed the ability to text 911, so
that’s a large reason to go to it. You
also can have a situation where a
burglar has entered a house and
someone's hiding in the upstairs
bedroom, and they don't want to
make a phone call and reveal
themselves by talking, so they can
text instead.
Q: You've been working here for
28 years, that's a long time, so
what's your perspective about
how technology is really
important, and how it impacts
what happens here at DPS?
A: So I'll focus on what hasn't
changed. 911 largely has not
changed in that 28 years. It's still
very much a telephonic, hardline,
hardwire base. 82% of our calls
today, are now made on wireless
devices. But the infrastructure for
911 is still copper-based phone lines,
we've taken all of this wireless
technology and put it on a
backbone that was built for the
sixties and seventies. So it's
changing, don't get me wrong, it's
coming around, it just did not
change as fast as communications
did. Communications
methodologies changed for the
public, very fast and we weren't
able to keep up with that. So we
have to keep up with location
nightmares of 911- not being able to
find somebody, but your Uber
driver can find exactly what corner
you're on, and there's this disparity
in public expectation- that
Domino's Pizza can find me, why
can't 911? Well it's because of that
old technology that still largely
places a huge role in 911, and our
ability to locate people. Now we are
implementing other programs in
Sunnyvale- we use rapid SOS,
which is next generation 911
clearing house which takes the
device location information that
Uber uses to find you on your
phone, and transmits it to us, over
the internet. We can't get it over the
traditional phone lines because
they only carry so much
information but we can get it for
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think we'll get there though. I think
we'll get to a place where there
would be more AI coming on
board, monitoring the social media
Q: So how can technology be
implemented into the DPS so that platforms for us- in alerting us and
saying, ‘Hey here's a message I may
they can communicate better
together, what online platforms do want to take a look at’. To filter all
of that information for us, I think
you leverage in order to
that the Rapid SOS clearing house,
communicate with the
that I just mentioned- that different
community?
pathway into our center, providing
the emergency location services
A: So I think what we're seeing in
data from your cell phone is an
social media is evolving in that
direction. we don't have the staff to important evolution in technology. I
think that pathway is going to start
monitor social media, and all the
providing us a lot more detailsdifferent social media outlets that
people that have medical alert
are out there. But I do realize the
pendants, because they’ve fallen
public expectation is rising and so
and can't get up. All of that data
is social media. If I post a message
cannot be transmitted over the
on social media, somebody should
internet to us, via this pathway
be able to see and report it to 911,
because that's a place where I see
within a certain amount of time,
us going and getting too and that's
with whatever your expectation is.
going to help build those
But we can't monitor that -we just
communication skills later on.
don't have the people to do that, I
this new web interface that we
have.

I think we'll get
to a place where
there would be
more AI coming
on board,
monitoring the
social media
platforms for us.

● Interview: Michael Spath, Communications Manager

Forensic

Sciences
BY: AARUSHI SHAH

Depicted throughout many modern entertainment forms, forensic
scientists are crucial to keeping our communities safe. While the job may
not be as dramatic as it is portrayed in media works, it definitely is as
intense and requires an immense amount of hard work. Individuals working
this field apply science and criminal laws during crime scene investigations.
Forensic scientists use information from physics, chemistry, and biology to
analyze physical evidence, interpret data, and report their findings. Without
forensic scientists, it would be much easier for many to get away with committing
crimes.
What are forensic sciences? Being a huge part of criminal justice, forensic sciences use
science to prove or refute speculations relating to physical evidence found at a crime
scene. They can be used to link the evidence to an offense. By providing evidence-based
facts, it has become an important part of many convictions. The testimony of forensic
scientists is a reliable part of many trials, civil and criminal alike. As forensic science is a broad
field, it is divided into three major groups, which are then broken down into more specific divisions.
The three main divisions include forensic pathologists, forensic scientists, and associated scientists.
Forensic pathologists include medical examiners or professionals who supervise autopsies and any
evidence related to biology. Forensic scientists are forensic professionals who run tests and analyze
physical evidence. Lastly, associated scientists include scientists who use their knowledge of botany,
odontology, anthropology, etc., to provide insight on more specific parts of the evidence, such as bite marks
or insect infestations. More specific groups of forensics include forensic DNA analysis, trace evidence analysis,
forensic toxicology, forensic psychology, and digital forensics.
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A large number of these scientists conduct their tasks
within their laboratories, but their work can take them
outside to the crime scene, where one would examine
the area and collect evidence to be analyzed. Most of
them work for city, state, and federal law enforcement
agencies alongside the government, private
laboratories, and hospitals. Some work as independent
forensic science consultants

The ancient world lacked the use of forensics, as most
criminals had to confess directly or have a witness to
back them. But in the 16th century, medical
professionals began gathering information on the
reasons for murders and deaths, marking the start of
forensics. In 1784, for instance, John Toms was tried
and convicted for killing Edward Culshaw with a pistol
in Lancaster. The dead body of Culshaw was examined,
and a pistol wad was found at the spot of the head
wound, which perfectly matched with a torn newspaper
found in Toms's pocket, resulting in a sentence. Many
advancements in toxicology (alcohol and toxins),
anthropometry (measurements and human body
proportions), DNA analysis, and fingerprinting were
made later on throughout the 17th - 21st centuries.
Science may seem like the most obvious STEM relation
to forensics, but a lot of current technology,
mathematics, and engineering advancements are used
to help solve cases throughout the nation. During the
process of forensic science, many of these technologies
use biology, chemistry, and mathematics. Technologies
also help with analyzing evidence, fingerprinting, DNA
interpretation, drug and chemical analysis, and dealing
with body fluids.

17

An example of technology use in forensics is the
search for gunshot residue particle by a technology
known as Phenom SEM (scanning electron microscope)
which characterizes the particles. In a sample of
particles, the technology can differentiate the gunshot
particles from dust and dirt to help with identifying
evidence. It is very user friendly, with a completely
automated interface. Another interesting technology
used in forensics is facial reconstruction. Used to
determine the identity of victims whose appearances
are too distorted or damaged to make a visual
deduction, one would input data into the reconstruction
software and a viable physical appearance is made.
DNA sequencing and fingerprinting are also important
aspects to solving crimes. DNA is used to identify both
criminals and victims by using trace evidence like hair or
skin particles. DNA sequences are extremely important
to help with identification, and once inserted into the
machine, the sequencer identifies the unique sequence
that can help to identify a criminal or victim. There are
many types of fingerprint analyzing technologies in our
world today. This helps forensic scientists to compare
fingerprints to ones in a digital database. Magnetic
fingerprinting dust allows a perfect impression of the
print to be taken without ruining the fingerprint.
Although forensics may come off as heavily sciencerelated job, there are so many ways engineering,
technology, and mathematics are involved in this field as
well. Forensic science is extremely important to our
world today, as it helps with criminal justice and the
safety of our society. As technology advances, so will our
knowledge, and our world will continue to grow safer
and safer.
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JIM CHOI, CAPTAIN – POLICE INVESTIGATIONS
INTERVIEW BY ALEENA BOSKY, SANJNA JAIN, AND LEKHANA VANKAYALA
Q: Can you please give a quick
intro of your job?

burglaries. The community crimes
unit work with vice, narcotics,
prostitution, human trafficking, drug
trafficking, and fugitive apprehension.
Persons crimes unit deals with sexual
assault, rape, crimes against children,
domestic violence, elders abuse, and
also robberies and homicide.

Q: How do you classify your cases?

A: They're probably looking for kids
Q: Can you elaborate more on the
STEM aspects of your job, such as the who have background in chemistry,
biology, field ballistics, and other
DNA and fingerprint analysis?
related sciences.
A: We work very closely with our crime
scene investigations unit, our CSI. I’m Q: How does luminol and
sure you’ve heard of them or watched chemiluminescence play a role in
the T.V. shows. A lot of the
your investigations?

technology you see on shows are
real. The only difference is on the
shows you get 40-45 minutes but in
A: I’m Jim Choi, Captain of Special
real life it can take weeks to months
Operations and Public Information
to solve a case. Some of the ways
officers. I head four groups, one
we collect latent prints are:
being investigation, where I’m in
fingerprint dust, super glue, what's
charge of all the detectives who
called fuming. That print is then
investigate everything from
sent to the crime lab where it is
burglaries to homicides. I’m also in
charge of crime prevention, which Q: And how do you go about solving processed, we use the Santa Clara
them?
are the neighborhood resource
county sheriff's office, who’ll provide
officers, they are usually found on
a possible fingerprint match. Then
A: A lot of it is following up on the
school campus to keep students
when we get a match we have to go
safe and provide education. The
facts, contacting witnesses, doing
through a list of people who would
neighborhood preservation unit,
research, using our databases,
have had access to the crime scene
they deal with cases of hoarding
therefore law enforcement works a lot
and rule out suspects.
and code enforcement. And finally with technology. We also have more
the OES(office of emergency
sophisticated technology like DNA
services.) which has plans that help analysis, fingerprint analysis, database Q: What kind of science students
the city run in times of crisis.
do they hire at forensics labs?
analysis.

A: Our investigation unit is broken
up into three units. The property
crimes unit, the persons crimes
unit, and the community crimes
unit. Property crimes deal with
fraud, embezzlement, theft that is
$950 or above or special theft, and
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A: When we go to a crime scene
with a potential homicide or
assault investigation, people
attempt to cover it up. So, we
bring in luminol and other
chemicals which react with the
iron and protein in the blood.
Then, our detectives will figure
out why there is blood and why it
was cleaned out, ruling out all
legitimate reasons and figuring
out if there was a cover up.
Q: So what new technology are
you looking into
A: Currently we’re developing
technology such as facial
recognition.
Q: Has modern technology ever
helped you solve a case that has
gone cold?
A: Forensics has gone a long way
since the 70s and 80s. CSIs of the
past have collected evidence but
had no way of processing it in the
ways we do. So technology had
definitely come a long way. Sites
like 23andme, and other
genealogy sites, are another way
we use modern technology that
helps us solve cold cases.
Q: What career advice do you
have for anyone pursuing this
career?
A: Definitely do well in school, I
know I sound like your parents
but having that solid education is
important. It doesn’t have to be
criminal justice, it can be
anything STEM related, having
that background is a huge help.
People who come into this field
should be people who can propel
us forward technology wise and
be innovators. So study, work hard
get your education done, get a
degree, follow the law, stay
healthy, and physically fit. Get to
know agencies you're interested
in working for.
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Q: Do you have any internship
opportunities for high school
students?
A: We have a cadet program, they’re
high school students who get
trained in police tactics and fire
fighting tactics and law
enforcement material. They’re used
at community events as volunteers
to help with events like fundraising
for toys, where we collect toys for a
ride on our fire engine and all those
toys go to our community center.
Q: So at the end of the day what is
the most gratifying thing about
your job
I know it sounds cliche but just the
community support, and we’re here
to protect you and serve and there’s
nothing more gratifying than
serving others and that is what we
do.

We’re here to
protect you and
serve and there’s
nothing more
gratifying than
serving others
and that is what
we do.
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Firefighting
in a Nutshell
BY: AAYUSH SUGALI
Firefighters save lives every day, playing a major role in the safety
of the country. Their job is to put out a deadly fire as soon as possible,
protecting the lives of many. A fire service is typically set up with fire
stations strategically placed throughout the area it serves, so that
firefighters can send fire engines, fire trucks, or ambulances from the
stations closest to the incident.
The earliest recorded form of fire fighting service was developed in
Ancient Rome by Marcus Egnatius Rufus, who deployed his personal
slaves to fight fires for free, patrolling the streets of Rome with
buckets of water. In 24 BCE, Emperor Augustus established the first
fire prevention service for Rome, composed of 600 slaves stationed
across Rome’s seven fire fighting stations.
After the Great Fire of London in 1666, Britain understood that
they needed a fire fighting service as well, establishing a strong
network of fire brigades in Europe. The fire department made its way
to the United States during colonial times, with America's first fire
department set up in 1679 at Boston, Massachusetts.
During these times, unpaid volunteers would fight fires on either
horseback or on foot. This all changed, however, with the invention of
the fire engine, which drastically reduced response time. A fire engine
is a truck designed for fighting fires, equipped with large tanks of
water which would be sprayed onto fires via hoses and water pumps.
A typical fire truck is also equipped with a rotation and telescoping
ladder, used by firefighters to reach greats heights to put out fires
and perform search and rescue services.
In addition to fire trucks helping put out fires, planes are used in the
process called aerial firefighting. This is when a specially modified
plane’s tanks are filled with water or fire retardant, and its contents
are dumped onto the burning area. The advantage to this method is
its very quick deploy time, and the fact that there is a smaller risk of
anyone getting hurt, as the firefighters will be in a plane, further away
from the fire zone.
Firefighting is one of the most dangerous careers to pursue,
firefighters being expected to run into blazing infernos and collapsing
buildings. Before a firefighter can enter a fire scene, they must pass
many physical tests, as well as many tests on how they can cope under
stress and smoke-filled environments. Although they have the
hardest jobs, firefighters are still willing to risk their lives in order to
protect the communities they serve.
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Fire Trucks or Fire Engines?
By Kaitlyn Butcher

Every now and then we hear firefighter vehicles
responding on the streets, going to help people, or
to stop fires. We normally refer to these trucks as
fire trucks, however the majority of the time they
are fire engines. A fire truck contains the tools and
supplies, otherwise called the rescue equipment.
While, fire engines contain the essential
equipment to stop fires such as: many hoses,
pumps, ladders, and water tanks.
Internal Water Tanks:
The first component of fire engines are there is an
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internal water tank and pump. The function of the
pump is to suck up water from an outside source
(fire hydrant, river, lake, etc). Uniquely, this pump
leads to a large tank at the bottom of the truck,
called the drop tank. The drop tank stores the
water from the outside source, carrying a total
capacity of 500 gallons. In addition, a fire engine
contains a primary tank inside the center of fire
truck that holds 400 gallons of water. This water
that is stored in the primary water tank has been
pre-stored inside, incase there is no local water
source near the location of the fire.
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Impeller Water Pumps:
Another component that is incorporated with the
tanks are a impeller water pump. The impeller
water pumps are sharp, curved blades, that are
ran by a single diesel engine. Once water is ready
to be used for a fire, the water inside the tanks
are sucked up into the internal hoses that then
transport the water into the impeller water
pump. As water enters the pump it is sucked into
the center part of the impeller. Due to the
centrifugal force (a force that acts outward on a
motion rotating around a center, arising from the
body's inertia) the water is rotated at a high rate
and eventually shot back into an external hose.
This allows firefighters to shoot water out of the
hoses at fast rates, and across to far distances.
How do firefighters manage the water tanks?
Near the driver seat there is a arrayment of
switches and buttons that control the amount of
water that is being sucked out into the hoses.
Each switch is connected to a specific water hose.
On the fire engine there is a large quantity of
hoses. Each hose is a different diameter and
length. However, the most common hose used to
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stop house fires are crosslay hoses. Crosslay hoses
are located under the water pump panels and extend
200 feet. Crosslay hoses have a 1.5 diameter and
shoot 95 gallons of water per minute. Firefighters
use a set of red lights to help indicate the amount of
water left inside the tanks. However, firefighters do
not necessarily need to monitor the amount of water
being pumped at all times because there is an
electronic device built in the fire truck called a
mastermind. The mastermind controls the pressure
of the water being pumped.
Where do firefighters store their tools?
On both sides of a fire engine and at the back of
the truck there are compartments filled with
many tools that help the firefighters complete
their job. Some vital tools firefighters use are
barrel strainers (help suck water out of a water
source: lake), nozzles, foam inductors, a hydrant
wrench, and many, many other tools. Aside from
carrying many tools, firefighters carry foam
tanks near the water tanks in their trucks. Foam
is an excellent resource that helps cool fires.
Fire extinguishers are made of foam that is
compressed with nitrogen. Foam allows the fires

● Fire Trucks or Fire Engines?
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to be managed easier, because foam cuts the
oxygen off around the fire. Each and every
equipment piece inside the fire engine is vital for
firefighters to be successful.
The Crew:
In total eight individuals are brought on the job in
one fire engine. One is the captain and another is
the driver, while the other six are firefighters. The
driver’s job is not only to transport the
firefighters to the fire scene but to manage all of
the controls on the dashboard. The dashboard
contains many buttons, but the two most
important switches are bright red. One of the two
controls the water pump, while the other controls
the jet dump. The jet dump button controls when
the water in the drop tank discharges. Besides the
driver, the captain is seated. The captain’s job is to
give orders to the other firefighters who sit in the
jumpseat area (seating row behind captain’s seat
and driver’s seat). The captain communicates with

them through radio headsets.
Equipment with the Firefighters:
Before the job, the firefighters are already predressed. However, inside the vehicle the
firefighters’ masks are kept in the middle of
seating. In addition, there are air packs behind the
seats. Each air pack contains 30 minutes of air, for
the firefighters to use on the job.
The next time you see a fire truck roaring down
the street think again. Fire trucks and fire engines
are often mistaken, because of their similar looks.
When in fact fire engines are much more complex
than they seem. There is so much going on behind
the scenes in the fire engines. A fire engine is a
intricate apparatus, that makes an immense
difference. Next time you hear about a local fire
think about all that goes on behind the scenes in
order to make the firefighters mission a success!

By Sindhu Saggeri
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LT. DAVE GRUBAUGH & OFFICER LANCE BAUERFIRE, TRUCK HYDRAULICS
INTERVIEW BY ALEENA BOSKY, SANJNA JAIN, AND LEKHANA VANKAYALA
Q:So we’d like to start by just you
guys explaining your job to the
readers because a lot of people
don’t generally think about this
job when they think “safety” and
“fire department”.
LG: My job right now is to run a fire
academy. So, in Santa Clara County,
we’re running what’s called a “joint
fire academy.” Right now we have
23 recruit officers from Sunnyvale
Department of Public Safety, Santa
Clara Fire Department, and Palo
Alto Fire Department. My job is to
direct the fire academy which is 17
weeks for these new recruits.
OB: I’m the fire academy training
officer. He’s (Lt. Grubaugh) my boss.
I’m out there to make sure things
run smoothly on the drill ground
and they learn what they have to
learn.
Q: And how old do you have to be
to join the fire academy?
LG: Twenty-one, for us.
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Q: So how long have you been in this LG: Well, for us in the fire service, it’s
still a lot of muscle work, but the
role?
fire engines, the fire equipment
now, is completely different than
LG: Well, I worked for the city of
when I started back in 1979. The fire
Sunnyvale for 36 years. This is my
equipment’s much lighter, much
third fire academy in the last year
more efficient, it’s much easier to
and a half. This is my sixth fire
use, it’s user-friendly, so technology
academy that I’ve directed.
continues to change, and it changes
the equipment that we purchase.
OB: This is my seventh fire academy
that I’ve been the training officer.
OB: We have computer-aided
dispatch inside our fire engines, we
Q: What is a day in your life like?
have laptop computers that pop up
the call.
LG: So, because we’re what’s
considered offline, we’re not in the
LG: We use an iPad for our medical
calls to put all our information
firehouse for 24 hour shifts, as the
academy is a Monday through Friday, down for patient contacts. There’s
eight to five. It’s actually run through mapping, the calls again are all…
college, Cabrillo College is who we’re
OB: We have automatic external
associated with right now, so it’s a
defibrillators, if people have a heart
college course that’s running as a
state-certified firefighter 1 academy. attack, we can hopefully save their
lives with them.
OB: It’s eight to five for the recruits;
Q: What kind of technology plays a
role on your career on a day to day
basis?

LG: So, there’s technology every day.
Our radios are all technology -- are
bound by technology -- so we can
all talk to everybody within our own
city, and basically anybody within
the San Francisco Bay Area.

● Lt. Dave Grubaugh & Officer Lance Bauer
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HISTORY OF
FIRE TRUCKS
By: Manas Singh

The fire engine, better known as the fire truck,
is an amazing invention which most of us could
not live without. This creation saves countless
lives every day, so it wouldn’t hurt to know a
bit about its history. As one could imagine,
dealing with fires before was considerably
more difficult. An early device used to disperse
water onto fires was known as a fire syringe or
simply a squirt. These were made before the
first fire pump, which was innovated around
100 B.C. The fire pump was reinvented once
again much later, during the 16th century.
Firefighting still being inefficient, laws in
colonial America required each house to have
a bucket of water on the front stoop to prepare
for fires during the night. A Philadelphian
model of a hand-pumped fire engine was
created in 1719, which was years after the
Bostonian model that was made in 1654;
neither saw much successful use. However, by
1730, Richard Newsham had constructed the
first successful fire truck. Not too long
afterwards, in 1737, Benjamin Franklin
founded an organized fire company. The
earliest engines were called “hand tubs”
because they were manually powered, and the
water was supplied by a bucket brigade that
dumped the water into a tub where the pump
had a permanent intake pipe. In 1822, a
version of the engine was created which could
draft water from a water source by itself,
instead of having to rely on outside manpower
to supply it. That same year, another model
called the Hydraulion was crafted. It could also
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draw water by itself, and is believed to be the first suction
engine. The earliest engines were small, and were usually
carried by four men. The engines soon became horse drawn,
and eventually, self propelling steam engines were devised
by John Ericsson, who is said to be the first American to build
a steam-powered engine. In 1905, the idea of combining gas
engine motor trucks and fire engines was introduced. The
same year, a company in Springfield known as Knox
Automobile Company started to sell what is known as the
first modern fire engine. Afterwards, a few adjustments were
made, like closed-in seats and doors, and the fire engine we
have today was established. One of the greatest inventions
of all time, the fire truck, saves lives every day, and will
continue to grow and help our community every day.
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How Firefighters
Stop Wildfires
By: Arnav Saharan

FireFighting is an extremely dangerous and
extraordinary job. Firefighters risk everything to save
the life of people, animals, and property. They must
be prepared for the dangers they encounter and be
able to respond immediately to a fire. Decades ago,
when fire struck, the only option firefighters had to
stop the fire, was to run to a nearby water source, and
put out the fire. Now, thanks to new technology,
firefighter’s safety and readiness has improved. Let’s
take a look at the various techniques and equipment
firefighters use to save millions of lives.
One of the most basic and necessary strategies, to
extinguish fire, is making a control line. Control lines
can be natural or manmade and are meant to stop a
fire from spreading. In a control line, firefighters dig
long strips of dirt. They remove grass, or bushes, or
any other flammable items that can lead to the fire
spreading.
Although control lines can usually eradicate a fire
by themselves, when firefighters are dealing with
stronger and larger fires like wildfires, they need to
apply distinct forms of technology. One example, are
air tankers. Air tankers are planes, that are loaded
with large amounts of water and chemicals. They are
sent to go directly above the fire, and then release
whatever they are carrying. These are usually used as
backup, because of their ability to easily extinguish
small fires.
Another highly advanced form of technology used
to put out fires is using fireline explosives. Fireline
explosives are specially developed coils containing
explosive powder that are exploded to create a
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fireline through ground fuels. They are perfectly
safe and reliable, and can be used in almost any
condition. They save firefighters tons of time,
instead of physically making the control line you just
have to light the fireline explosive.
Another crucial element in stopping fires is drones.
Drones serve several purposes, from helping with
rapid fireground assessments to providing a
comprehensive picture of the scene. Drones have
become extremely popular in terms of public safety.
A study showed that nearly 350 fire departments
had acquired drones in 2017. In the fire service,
drones can also be used for search and rescue
missions. They can deliver food, water, and first aid
kits to places where firefighters can’t reach.
Furthermore, they also provide firefighters with a
closer look at the fire, because of their ability to go
almost anywhere no matter how bad the weather
conditions are.
Another key element in stopping fires, are the
firefighters themselves. Firefighters always carry
various kinds of equipment like fire extinguishers,
drip torches, and weather instruments. New
technology has also made it easier for firefighters to
attach cameras on their helmet, so their hands are
free at all times. This adds on to making their job
easier and safer at the same time.
Technology is now a major factor in our daily lives,
but in the field of firefighting it is much more. It
provides help to firefighters who are risking their
lives for ours and it not only makes our lives safer,
but it makes theirs safer as well.

● How Firefighters Stop Wildires
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FIRE FRENZY!
STORY BY
KAITLYN LIU
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ILLUSTRATED BY
SUMMER KUBOTA
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DIY Fire Extinguisher
By: Sahana Moogi

If you are cooking, doing a science
experiment, or anything that
involves fire, a fire extinguisher is a
good thing to have around. Here is
a simple way to create one if you
don’t have a fire extinguisher
already. You can always add on to
this design to make it better!

Materials

Empty Bottle
Baking Soda
Vinegar
Water
Dish Soap
Tissue Paper

STEP 1: Poke a hole in the center of
the cap of your bottle. You can use a
drill or a pointy object, and the
smaller the bottle is, the better.
STEP 2: Wrap the baking soda in the tissue paper, so
it forms a long roll, and fold the roll in half. It should
only be about 2 to 3 inches long after folding it in
half. You can also use toilet paper or any type of
paper that will dissolve quickly in a liquid.
STEMATIX Magazine
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STEP 3: Take the bottle cap off
the bottle and push the ends of
the tissue and baking soda roll
through the hole in the cap.
STEP 4: Pour the vinegar and
water into the bottle until there
is only 3 or 4 inches of space left
at the top. The mixture should
be ⅓ vinegar and ⅔ water. Keep
in mind that the mixture should
not touch the baking soda roll
when you screw the lid with the
baking soda roll on.
STEP 5: Pour a little bit of dish soap into a
cup and add it to the bottle with the
vinegar and water.
29
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STEP 6: Screw the lid with the baking
soda back on to the bottle. Keep in mind
that the baking soda roll should not be
touching the vinegar, water, and dish
soap mixture. Your fire extinguisher is
now completed and ready for use.
ACTIVATING THE EXTINGUISHER:
Push the ends of the roll of baking
soda through the hole in the bottle
cap, shake the bottle , and aim at the
fire. Have fun with this project, and
be safe!
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California Office of
Emergency Services
BY: ROSIE CHEN

In 2018, 8,527 wildfires
burned across the state of
California. These fires ravaged
many people’s houses, cars, and
towns. As bad as this was, more
damage might have been done
if the California Office of
Emergency Services (OES)
wasn’t there to help.
The OES is in charge of
protecting Californians from,
but not limited to, earthquakes,
floods, significant wildfires,
prolonged drought impacts,
public health emergencies,
cybersecurity attacks,
agricultural and animal
disasters, or threats to
homeland security. To do this,
the OES has many departments
that split the challenge of
protecting California. Going
back to wildfires, the
department in charge of
rescuing people from fires is the
Fire and Rescue Department of
the OES. The Fire and Rescue
Department’s role is to
implement, update, and develop
the California Fire Service and
Rescue Emergency Mutual Aid
Plan.
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Other departments in the
OES include Cybersecurity,
Task Force, Disaster Logistics,
Earthquake, Tsunami & Volcano
Programs, Geographic
Information Systems, Grants
Management, Hazard
Mitigation, Homeland Security,
etc.
In 1943, the State War
Council became the California
Governor’s Office of Emergency
Services. Created with a vision
of being a leader in emergency
management and homeland
security, merged with several
departments over the years to
officially become the OES in
1970. In 2004 and 2009, the
OES was merged with different
departments, including the
Governor’s Office of Criminal
Justice Planning and the OHS to
create the California
Emergency Management
Agency. Finally, in 2013, the Cal
EMA was merged with the
Office of Public Safety
Communications to make the
California Office of Emergency
Services or EOS.

● California Office of Emergency Services

In the OES, many STEM jobs
and STEM equipment are
needed to effectively develop
and execute emergency plans.
Looking at the Department of
Homeland Security, which is a
major part of the OES, many
jobs involve security managing.
One job in Homeland Security is
the Homeland Security agent,
who is responsible for
conducting investigations into
terrorist threats and behavior,
the smuggling of illegal
substances into the state, and
other issues. Homeland Security
agents typically have degrees in
homeland security, criminology,
criminal justice, forensics, and
psychology.
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STEM is used in a majority of
these degrees for scientifically
gathering data and analytics.
Another job in Homeland
Security is a Computer
Forensics Agent. These agents
are responsible for using
computers and different types
of technology to convict
criminals. Computer Forensics
Agents often use Computer
Science, networking,
encryption, and programming to
track, analyze, and convict
criminals. Both of these jobs use
STEM to help our state be safe.
One of the many pieces of
equipment that Homeland
Security use is the 02EX-01XRay Equipment, Portable

or Transportable. This piece of
equipment is used in homeland
security for checking potentially
dangerous items. If you’ve ever
gone to the airport and had to
go through security, you’ve
probably seen an x-ray in action.
The most basic x-ray is
radiographic imaging, which can
sense the shape of things within
several sheets of steel.
However, to discriminate
between objects is harder with
radiographic imaging.
Homeland Security uses higher
energy x-rays, dual energy xrays, and high energy CT scans
to sense different crystalline
structures. The 02EX-01-XRAP
- X-Ray Equipment,

● California Office of Emergency Services
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Portable or Transportable uses
flat panel direct radiography
systems and can be carried by 12 people.
Another piece of equipment
that Homeland Security and
emergency first responders use
is the 01ZA-01-PPMS - System,
Personnel Physiological
Monitoring device. This device
uses sensing, transmitting, and
receiving technology to
remotely monitor multiple
people’s heart rate, respiratory
rate, skin temperature, body
posture (vertical, prone) and
activity (stationary, walking,
running). This is useful for
detecting fatigue or heart strain.
Next, is the 03OE-01-ALPR System, Automated License
Plate Recognition device. As the
name suggests, this device uses
imaging technology and optical
character recognition software
to determine information on
license plates.
Using this, law enforcement
officers can be alerted at once if
a car with the license plate
officers is trying to find has been
sighted. 03OE-01-ALPR System, Automated License
Plate Recognition uses a highspeed camera, usually with an
infrared filter to capture the
images of license plates. Next,
sophisticated optical
recognition software transforms
the picture into alphanumeric
characters.
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These characters are then
compared with license plates
on the “hot list,” or a list of
license plates that the law is
interested in. Every minute
1,800 plates on cars going at
120-160 miles per hour are
captured. All three of these
devices are vastly different with
many capabilities. Yet, all three
of them are important for
keeping California safe.
In conclusion, if the OES wasn’t
there to protect us, California
would be in big trouble. The
OES makes sure that dangerous
things are prevented. Many first
responders sacrifice themselves
to protect California. STEM
technology has helped rescue
people, convict criminals, and
much more. So, the next time
you watch the news about a
building collapse, a terrorist
attack, or even a plane crash, be
thankful for the advancement
of technology which is used to
help our first responders keep
us safe.
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"STEM technology has
helped rescue people,
convict criminals, and
more."
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Found! Technology in the Search
and Rescue Department
BY:JESSICA WANG

July 2nd, summer of 2018. Everybody
was talking about what every news station
covered- the rescue of the 12 Thai boys
and their soccer coach. Aside from the
police and other concerned authorities,
this rescue could not have been possible
without the US Search and Rescue
Department (SAR). Whether on the
mountains, on the ground, in urban cities,
in caves, on the ocean, or even on
battlefields, the Search and Rescue
Department is dedicated to locating
endangered people and bringing them back
to safety.
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In 1988, 85 people with 38 approved
standards formed the Committee F32.
Though not much is known, these
Americans were inspired to rescue the ones
lost in the mountains. This then inspired
NASAR, or the US National Association of
Search and Rescue. There is no exact date
on when the first ideas of SAR ever were
founded, but one of the oldest rescues
conducted was following the 1656 sinking
of Dutch Merchant Ship Vergulde Draeck,
just off the coast of Australia. Survivors
called for help, but unfortunately even
after three SAR missions, no one was found.

● Technology in the Search and Rescue Department
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SEARCH & RESCUE SERVICES
Because so many unique skill sets are needed for plowing through terrains to look for

the lost, crews are split elementally. Structural Collapse-Urban SAR crews are selected
from the Department of Homeland Security and the Federal Emergency Management
Agency. These groups specialize in hazardous materials and structure. For waterborne
mishaps, the US Coast Guard and Coast Guard Auxiliary as wonderful swimmers step in to
lift people of the water. Aeronautical searches are conducted by the US Air Force,
Rescue Coordination Center, Civil Air Patrol, US Navy, and the Aerospace Rescue and
Recovery Service. Last but not least, the United States Department of Interior and the
National Park Service help scour the uncharted wildernesses, with the help of search
dogs.
When people think aids in searches, the idea of search dogs usually pop into one’s
mind. For a good reason, too. Their built in sniffers are naturally sensitive, being able to
track and sense life just by sniffing the air.

SNAKEBOT AND KILOBOT
As the modern world has gotten more technical, new inventions have been
developed to make the job of rescuing easier. When lives are on the line, robotic
efficiency is just the thing SAR needs. From drones distributing necessities to AI
mapping out scenes and finding life, STEM in the disaster field has definitely rescues
more efficient. One example of this would be the SnakeBot. Designed to mimic the
snake’s flexibility, this robot is able to sneak into crevices and caves. Though the
SnakeBot was not designed specifically for Search and Rescue services, it does have
the ability to scavenge underneath rubble in urban disaster scenes to look for any
survivors. This is similar to the KiloBot; a penny-sized robot inspired by the fire ant.
Able to crawl through miniature holes and even lift items more than twice its size, the
KiloBot helps SAR personnel locate individuals quicker.
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RoboSimian is an ape-inspired robot
developed by NASA’s Jet Propulsion Lab
(JPL). With sensors in the wrists and
ankles, RoboSimian is designed to learn
its terrain within minutes. Its powerful
four limbs allow for grip and lifting of
objects and it has a strong shell for the
ability to brace itself.

FINDER, an AI development by JPL, is able to
detect heartbeats and breathing of victims
underneath rubble and collapsed buildings.
Microwave radar would be sent out by the
device, looking for reflections of heartbeat and
breath. According to James Lux, the FINDER
task manager, FINDER is able to detect signs of
life through 30 feet of debris and 20 feet of
solid concrete. FINDER is also waterproof,
ensuring the findings of lives in natural
disasters. One successful usage of FINDER was
in an earthquake in Nepal, 2015. FINDER was
able to locate hundreds of people, bringing
them to quick medical attention.

Technology has really changed our ways
as humans, from making our lives easier
to saving lives. With all these new
technologies, the US Search and Rescue
is able to bring smiles to worrying
families quicker.
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Crime
Prevention
By: Dana Choi
Crime in the United States is separated into
two wide categories: violent crime and
property crime. Violent crimes include,
but are not limited to, homicide, murder,
assault, rape, kidnapping, and
harassment. Examples of property
crime include all forms of theft,
arson, and vandalism.
As the number of inhabitants in
the U.S. grows exponentially, more
people are influenced by the crime
surrounding them. According to
the San Francisco Government
website, the crime rate from
2017 to 2018 was 712 violent
crimes and 5,715 property crimes
per every 100,000 residents. As
the population increased, so did
the rate of violent and property
crimes. Through 2018 to 2019,
the rate of violent and property
crimes increased, with nearly 750
violent crimes per 100,000 residents,
and 5,851 property crimes per
100,000 residents. Another example of
growth in crimes include vehicle thefts.
In 2016, there were approximately
20,661 vehicle thefts. In 2017, only a
year later, there were 29,812. However,
the fact that there are relatively small changes
happening in past years does not outshine the
overall drop of crime rates across the years.
According to the FBI data, both the violent crime
and property crime rates fell by nearly 50 percent
between 1993 and 2017
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Continuing on a brighter note, the San Francisco Police
Department have more statistics pointing towards crime
decreasing. The annual statistics display a 3.4 percent
decrease in overall homicides and a 5 percent decrease in
homicides by firearm from 2017. Through the police
department and the community’s efforts, the San
Francisco Police Department confiscated 1,023 firearms
in 2017 and gathered 275 guns through buyback business.
The number of non-fatal shooting occurrences decreased
by 15.8 percent, the percentage of human trafficking
decreased by nearly 33 percent, assault against police
officers decreased by 4 percent; the list goes on.
However, despite the rate of violent crimes
decreasing, the Uniform Crime Reporting data
displays that throughout Bay Area cities, there
has been a rise in property crimes in the first
half of 2017. For example, San Francisco
experienced an increase in thefts from
vehicles by 24 percent. According to the FBI
data, the violent crime rate fell by nearly 50%
between 1993 and 2017. Alike the violent
crime rate, the rate of property crime is far
below its initial peak level. FBI statistics show
that the rate of property crimes decreased by
50% during the period of 1993 and 2017.

The main concern of police authorities is the lack of
education about crimes and officials in the United States.
According to the Pew Research Center, the general public
remains ignorant to crime issues in their country and hold
a lack of faith in the police. Citizens of the U.S believe that
there is a great number of crime in the U.S, despite the
evidence to support the generally unknown truth. 68
percent of the population believe that there was more
crime in 2017 compared to 2016. In 2017, the police
cleared 46 percent of reported violent crimes and 18
percent of reported property crimes. Due to the lack of
trust in the police, only 45 percent of violent crimes
nationwide were reported in 2017. And, despite property
crimes being much more common in the U.S, only a third of
these crimes were reported.
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One way to prevent crime is by simply
educating the general public. In 2017, the San
Francisco Police Department created a
General Crimes Unit to address crimes within
neighborhoods, such as residential and
commercial thefts, vehicle break-ins, and
bicycle thefts. In January 2018, the SFPD staff
directed station officers to work with
community members on educating the public
on crimes and prevention strategies. The SFPD
collaborated with not only community
members, but also businesses and law
enforcements to address crime through

Another method of preventing crimes
nationwide is by preventing abusive drug usage
or by expanding the use of drug courts. Drug
courts are a combination of court supervision
and drug abuse treatment, and can be used as a
tool to prevent drug use, which is one of the
main influences of crime. Based on a five year
study conducted by the Urban Institute, it was
discovered that people who participated in
drug courts had lower crime rates, such as
distributing drugs or driving while intoxicated.
Forty-nine percent of people who participated
in drug courts reported committing crimes,
compared to
64 percent of
nonparticipants.

educating the
public on
crimes and
how to prevent
neighborhood
crimes.

Yet another
method of
preventing
violent crimes
include the use
of DNA
evidence. By improving the use of DNA
evidence, officials can identify and arrest
subjects more efficiently and with ease.
Research conducted by the Urban Institute
shows that DNA evidence can help police
officers identify criminals including thieves and
sex offenders. 15 percent of convicted sex
offenders were identified with the use of DNA
testing. If DNA evidence was to be improved
further, it is possible that one day all criminals
could be successfully identified.
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Finally, the
last method to
prevent
crimes include
the use of
public
surveillance camera. The research conducted
by the Urban Institute found that in Chicago,
every dollar used on cameras could save over
four dollars in court cost, incarceration, and
pain caused by crimes. If more surveillance
cameras were to be utilized, crimes could be
prevented, as well as support officials in
incarnating criminals. By using cameras,
especially alongside the other three methods,
police and government officials could be much
more effective in their prevention and
management of crimes.
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THE ANIMAL
CONTROL UNIT
BY LEKHANA VANKAYALA

The Department of Animal Control has a wide
variety of responsibilities. It is in charge of
investigating animal cruelty, handling dangerous
situations involving animals, and ensuring dogs
and cats are administered the anti-rabies
vaccination in order to keep the community safe.
The roles in this department include everything
from animal licensing law enforcement, providing
animal care, and rescuing animals. Animal
control officers also advocate against animal
abuse, combat owner negligence towards their
pets, and work with the animal shelter to ensure
the proper care and attention of impounded
animals including the humane euthanasia of
animals when necessary to end needless
suffering. They also have to handle the emotional
topic of stray or lost animals. Animal control
officers have to have a wide range of knowledge
regarding animal care so that they can handle
any situation that comes their way. Officers
patrol the area and look for potential signs of
animals in distress. An officer needs to make
sure they maintain public health standards by
keeping communities safe for both the humans
and animals. Animal control officers, hired by city
and county agencies, also respond to calls from
citizens about stray animals or suspected animal
cruelty.

Ever since that meeting in 1877, American
Humane has kept its word, and is the only national
nonprofit organization dedicated to ensuring the
welfare of both children and animals. In 1898,
Congress passed a bill prohibiting the dissection of
live animals in schools, and only allowed scientists to
perform this procedure under the regulation and
supervision of the government. In 1933, it launched a
campaign to end the practice of giving dyed chicks to
children as their Easter gifts. And when 1,400 lambs
froze to death during a transit, American Humane
demanded that the Interstate Commerce
Commission and Bureau of Industry to create
regulations to protect the animals and livestock being
transported state to state. President Franklin D.
Roosevelt even signed into a law to protect the bald
eagle.
There are many types of technology used in the
daily life of an animal control officer. An officer needs
to know how to properly use an animal trap, so that
they can efficiently trap an animal that is sick, injured,
or could be causing danger or harm to the

Throughout the late 1800’s, several societies
that prevent animal cruelty have been
established across the United States of America,
which later joined hands and combined their
missions. It was through this united forum that
the American Humane Society was founded.
They immediately went to solve a major issue
facing animals- the inhumane treatment of farm
animals and the deplorable conditions they were
kept in.
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community. They may also have to know how to
use their safety tools at the snap of their fingers,
as they may have to deal with animals that are
resisting or fighting against the officer. They have
to know how to use communication technology,
as it may be important to communicate with
their dispatchers and the rest of their co-officers
for emergency situations. They also have to deal
with jumping over fences, running and chasing,
and use animal capture and control techniques
to stop its harm towards a person,
neighborhood, etc.
Tranquilizer guns, animal capture nets,
humane animal traps, bat excluders, cat crates,
microchip readers, animal cages, blowguns,
compact digital cameras, animal catch poles,
noose poles, leashes, power lifts, dog muzzles,
animal control shotguns, snake tongs are some
of the tools that are regularly used by animal
control officers This requires a lot of practice and
experience not only with animals, but also with
all the different tools. It is definitely not a job for
the faint of heart, but if you love animals then
this job will be worth it!

"DEDICATED
ITSELF TO
ENSURING THE
WELFARE OF
BOTH CHILDREN
AND ANIMALS"
The Humane Society

Cat Being Microchip
Scanned

"IF YOU LOVE
ANIMALS,
THEN THIS JOB
WILL BE
WORTH IT!"

Size of Microchip
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MICHELLE MORGAN, SR. ANIMAL CONTROL OFFICER

INTERVIEW BY RYAN LIU AND SAURAV GANDHI
Q: Can you please give a quick
intro of your job?
A: So my current position is Senior
Animal Control Officer for the City
of Sunnyvale, Department of Public
Safety. City of Sunnyvale has their
own animal control which is
embedded into the police
department, which is somewhat
unique in this county. Most
cities/counties either contact with a
humane society to provide animal
control services, or multiple cities
will group together and form a joint
powers for animal control services.
We have two full time animal
control officers here at Sunnyvale
DPS, and we’re responsible for
enforcing municipal code and state
laws, as they pertain to animals.

sometimes prove to be a potential
choking hazard for the animals, so
the owner sometimes decides to
chip them instead of giving them a
collar. The microchip is tiny, about
the size of a piece of rice, and it is
injected under the skin (almost like
giving a vaccination). That microchip
holds information and is usually in a
series of letters and numbers. We
then call the chip manufacturer,
such as Home Again, and they keep
a database of the owner’s name,
address, and telephone numbers,
and information on the animal. We
have a chip reader that scans the
chip underneath the animal’s skin
and pulls up a series of letters and
numbers that we use to help
identify the animal and animal
owner.

Q: How has technology, and
different STEM aspects aided you
in your role?

Q: How do you see technology
being used more in the future with
animals?

A: Microchips. When we’re talking
about animal identification, if I’m
picking up a lost, stray, or an injured
animal, some of the animals wear
collars, and some of them don’t,
especially cats. Collars can

A: Perhaps with the microchip being
able to store even more information
in the databases that would help
with the pet owner. For instance, a
GPS. When people lose a pet, it’s
really upsetting to them, and even

STEMATIX Magazine

for us too. When we know that
someone is really looking for a lost
animal, and we can’t find it, and
they can’t find it, it can be very
upsetting. It would be very helpful if
animals had GPS, something like
the microchip, so at least we can
track their movement and return
the animal back to its owner. There
are currently GPS collars, but the
idea of combining the GPS's
technology with the microchip
technology would be really helpful.
Q: Is there any career advice that
you’d like to give to the readers of
STEMATIX magazine?
A: I would say, if you have an
interest in animals, the law piece is
really interesting, and it’s ever
changing so you can never get
bored. I get to meet some amazing
people, and amazing animals, so I
would encourage anybody that has
an interest in animals, animal law
and welfare, and serving the public
to explore this career further.

● Interview: Officer Michelle Morgan
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Fictional Story

WITHOUT FEDERAL EMPLOYEES
BY: STEPHANIE SAMAME

Coming out of school, I anxiously run to my house. My

newscaster, Jimmy Smitter. The television keeps

absolute favorite show, Billmore Boys, is premiering the

flickering every 3 or 5 seconds, so I assume that CNM

34th season on the show. When I open the door, I see the

cut into everyone’s electronic device, making this an

chaos that is in my family. My mom is in the living room,

emergency public broadcast.

chasing my two-year old brother who is shirtless
(probably because he does not want to take a shower).

“Good afternoon citizens of the United States.

My 17-year old sisters, who are twins, are sitting on

Excuse us for this disturbance, but we have an

opposite ends of the living room, of course, on their

emergency broadcast. Today, at 11:31 am, the

phones. My deaf grandma is on the island in the kitchen,

President announced yet another government

knitting and singing at the top of her lungs. My grandpa is

shutdown. This is the 5th time the President has

probably in his room, taking a nap. Not seeing my dad, I

announced a shutdown. Federal workers have had

know that he is at the police station, working.

enough of this and are finally revolting. Many of these

As I escape my family, I squeeze into my room, and turn

workers have completely quit their jobs and refuse to

the television on. I glance at my clock, and there is only 7

have anything to do with the federal government. This

minutes until the premiere starts.

group of workers call themselves the FFP— Former

I unconsciously flip through the channels, but suddenly,

Federal Pawns. There are many leaders all around the

the screen starts snowing and making an ear-piercing

US leading boycotts, marches, rallies, and becoming

noise.

media advocates on the subject of the tyranny of the
President."

From upstairs I can hear my sisters complaining that
the YouTube video they were watching turned off.
All of a sudden, the TV turns on with the national
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Many of you might be thinking that this is not a
reason for an emergency broadcast, but it is. If there
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are no more federal workers— police, medical

assess the damage and then go on their way. They

personnel, soldiers— we, the public, are more

are acting like animals. I was bewildered at the way

vulnerable than ever. Who will be there to protect our

everyone was acting, until I remember Mr. Smitter’s

health, guard our streets, or, more importantly, defend

speech. The quitting of federal workers.

our country? We are at the complete mercy of our
enemies. And all of this, because of the arrogance of
our President!

There are so many accidents and so little order
because there are no police. There are hurt people
on the streets, treated only with random bandages

We need everyone to project their voices and

on them, because there are no nurses. Everything is

opinions as one, to convince the federal government

chaos. I mean, I knew there would be disorder, but I

that they —“

didn’t think it would be so soon. Looking around my
beloved city laying in disaster, I wondered, will we

The TV suddenly goes black, and a second later
Billmore Boys turns on. The episode already started,

really be able to survive without our federal
workers?

but I don’t care. All I can think about is Mr. Smitter’s
speech.
Out of nowhere, Mom comes bursting into my room.
She tells me to go to sleep and to not think about the
speech. We just wait for Dad to get home.
Dad! I completely forgot about him. Did he quit or is he
still working for the government without pay? Is he a
part of the FFP? My brain won’t shut off.
As I go to bed, my mom tells me that everything will be
okay, and to just sleep.
After hours of thinking, my brain finally caves into
the beauty of sleep.
When I woke up the next day, Dad was not at the
dining table, where he normally sat. I notice that his
keys aren’t in the basket by the front door, meaning
that he never arrived home. Where is he?
Mom told me not to worry about it, even though in
her eyes, I can see the distress and worry.

Will we really
be able to
survive without
our federal
workers?

On the ride to school, I see huge billboards that bring
hate to the government. I see more people on the
streets. There are 12 accidents on the freeway. No one
there is taking action. Everyone is just standing there
and yelling at each other. No one took the time to
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MODERNIZATION
OF THE DMV
BY GINA CHOI

The Department of Motor Vehicles, most commonly
referred to as the DMV, is a state department that registers
vehicles and licenses drivers. In California, roughly 33
million vehicles and 23 million drivers have been registered
and licensed through the DMV. This department covers
many roles, such as documenting ownership of registered
vehicles, maintaining driving records of individuals, and
issuing identification cards. In addition, they regulate
vehicle manufacturers, administer the Financial
Responsibility Law, and investigate user complaints.
The emergence of automobiles in the late 19th century
led to the need for new regulations. In 1901, laws in
California allowed individual cities to license modes of
transportation such as bicycles, carts, and automobiles. In
1905, the Secretary of State took this role in order to
establish one uniform system. For a $2 fee, a vehicle would
be carefully examined and issued a license number upon
approval.
The Secretary of State administered this progress until
1913, when the role was transferred to the State Treasurer
and the Engineering Department, which would later become
the Department of Public Works. In 1915, the Department
of Motor Vehicles was officially created along with the
“Vehicle Act of 1915.”
Since then, the department has made many
improvements, some of the more recent ones incorporating
STEM technology to the field. One technology that has been
implemented successfully with DMV offices include digital
signage, which are screens that use LCD, LED, and
projection to display content such as images and video.
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This self-service kiosk is designed for
customers who need their vehicle
registration card and license plate tag
immediately
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With these screens, consumers can be informed of their
spot on the list, provided information to speed up the
wait in line, and be able to comprehend the content
regardless of language due to its preloaded multilingual
content.
As the world becomes increasingly mobile, the DMV
has been moving towards online transactions. According
to Ian Grossman, vice president of public affairs at the
American Association of Motor Vehicle Administrators,
“It’s become a big push in many states, with an emphasis
on cutting down on visits through Web services or the
mail.” The Colorado Department of Revenue produced a
software known as DRIVES (Driver License, Record,
Identification and Vehicle Enterprise Solution) in 2017
to digitalize the DMV services. However, issues with the
system led to computer failures and outages for a
prolonged period of time.
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Regardless, the modernization of the DMV remains
promising. Earlier, in 2012, New Mexico was forced
shut down a similar project after many failures with the
system. However, after numerous revisions, a new
integrated driver and vehicle services system was
implemented in 2016. This service, according to Alicia
Ortiz, the director of the New Mexico Motor Vehicle
Division (MVD), “has given us a lot more flexibility to
respond to new technologies as they emerge, such as
electronic titles or anything that relates to autonomous
vehicles.” It has also helped process transactions with
an accuracy that is far superior than their old system.
Therefore, through failures and trials, the slow but
promising modernization of the DMV alludes to how
mobile technology has the ability to revolutionize fields
in ways that could have not been seen before. Perhaps
someday, vehicles will be registered online with ease
and licenses will be integrated into mobile devices.

● Modernization of the DMV
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CHRISTY GUNVALSEN, NEIGHBORHOOD
PRESERVATION MANAGER – CODE ENFORCEMENT
INTERVIEW BY LEKHANA VANKAYALA AND SANJNA JAIN
Q: Can you give us an overall idea
of what your job is like and what
you would do on a normal day?
A: Hello, my name is Christy
Gunvalsen, and I'm the
neighborhood preservation
manager of Sunnyvale. Not a lot of
people know what that means,
but what it means is, code
enforcement. So I manage a code
enforcement program. Code
enforcement is when we have staff
who will go out and enforce
municipal code violations, which
are violated by property owners or
business owners. We want to
promote attractive wellmaintained residential and
business properties, reducing
blight, but we try to do that
through compliance and
education first because we don't
want to issue citations to people
for violating municipal codes. But
what we want to do instead, is tell
them what the violation is and
why we are enforcing the code. So
for example if somebody has junk
and debris out on their lawn,
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you know just a bunch of stuff, what
we'll do is we'll go and we'll send
him a kind of courtesy notice and
we say this is a violation of the
municipal code, we want to keep all
of the neighborhood's clean and
well-kept and so will give you a
certain time period in order to
comply with removing it and most
of the time they do they get rid of it
and sometimes they'll say, oh, I
didn't realize that cities did this, and
we don't expect people to know
that. So we inform them- educate,
educate, educate, but sometimes
we have people who say, hey this is
my property I can do with it,
whatever i want and then we try to
explain to them, again why we are
forcing these things. For example,
say there is vegetation over growing
on the sidewalk in front of the
house. Now you don't normally
think this is a big deal right but
strollers, wheelchairs, and people
can't access the sidewalk when the
vegetation is covering it. We also
have people living in converted
garages that don't have a permit for
their converted garage

because all livable space has to have
heat, electricity, and all that good
stuff so that's what we do. We give
people plenty of time to comply and
then if they don't comply by the
deadline, we give them another
deadline to comply. So again it's
education, education, and then if
they don't we issue administrative
citations, so we try and keep the city
clean.
Q: Then what role would you say
STEM plays in this career, how do
you use them on a daily basis?
A: We use technology on a daily
basis. So, what we do is every single
property in the city has a parcel
address. We have a system: a GIS
(Geographic Information System),
which is a space mapping system
and we can type in the physical
address of the property and then all
the history of code enforcement
issues and violations we linked with
the building department and
planning department pops up from
the GIS databases. So, if we're
driving around and we see a house
that looks like they're doing illegal
construction or something just

● Interview: Christy Gunvalsen, Neighborhood Preservation Manager

doesn't look right, we can go into
the system and check and see if
they have an active building permit
and if they don't, we notify them
that they need a building permit to
do this because we want it done
safely.
Q: What would you say is the most
gratifying part of your job?
A: When we’re able to help people
clean up their properties, who
otherwise wouldn’t on their own.
We don’t physically do the work for
them, but we may get them in
touch with some resources that can
help them clean up and maintain
their property. We have some very
significant hoarding cases in
Sunnyvale, as do all cities, and what
we’ll do is that sometimes we work
with the people, who are
sometimes elderly. For example, we
were in a house yesterday and the
gentlemen who lived there was
elderly, and he needed some
assistance. We can connect him
with social services and get him the
help he needs, so that he’s living in
a safe environment.
Q: So, there’s a lot of stuff going on
in Sunnyvale, how do you manage
all these different components
going on at the same time, how do
you differentiate one case from
another, how do you resolve them?
That’s a very good question! So, we
have a staff of four code
enforcement specialists who are
inspectors, and I manage the
program. What I do, is that I divide
the city up and it’s all based on our
computer system, where a
complaint comes in, the address is
entered in, and then it goes out to
the specialist that is in charge of
the specific geographic area. We
also use a software system, that
allows us to see what the status is
of all of our cases. How many cases
we have, how many closed, how
long it took to close a case. We
want to make sure that we are
closing cases quickly, and
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we’re getting resolutions to cases
that are open for a long time. We
use the system to balance the
workload between the staff
members, so maybe somebody
doesn’t have a whole lot of cases,
but somebody has a lot, so we can
transfer those cases over and see
what the workload is.
Do you have any advice for
someone who would want to
come into this field?
Yes! I don’t think a lot of people
start off by saying “Oh, I want to go
into Code Enforcement!” There’s a
lot of working with the public, and
they’re not happy because we’re
enforcing municipal code, but
there’s so much rewards in helping
people to get their properties

cleaned up, and helping people
resolve issues for their
neighborhood, and getting
resources for them. So, I would say
if someone wants to get into this
field and know more about it, they
should do an internship with the
city. How I started with the city:
right out of grad school, I interned
at the city of Sunnyvale, and I
worked in a few different
departments, So I kind of got to see
what cities did and how they
operated. I never knew all the
things that they do, I live right
down the street and I assume
everything is being taken care of
but I didn’t quite know how it
happens. So, it’s kind of interesting
to see how cities operate.

We want to make
sure that we are
closing cases
quickly, and
we’re getting
resolutions to
cases that are
open for a long
time.

● Interview: Christy Gunvalsen, Neighborhood Preservation Manager
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THE
MYSTERY
DISEASE
REBEKAH G., PHD

POSTDOCTORAL FELLOW IN
BIOLOGY AT STANFORD
UNIVERSITY

AFM is characterized by inflammation in the
spinal cord.

E

very two years since 2014 there has been an
outbreak of a mysterious disease in children in the
US. One day these children are perfectly healthy,

then the next day, they wake up with a strange weak feeling
in their arms and legs. Sometimes their limbs are
completely paralyzed. This disease is called acute flaccid
myelitis (AFM) and is characterized by inflammation in the
spinal cord. With care, some patients can recover, but many
do not. Despite intense research about AFM, the cause is
still a mystery.
These cases are reminiscent of poliovirus outbreaks in
the early 1900’s through the 1950’s; every summer
thousands of kids across America suddenly came down with
paralysis and many died. However, with the advent of two
different and successful polio vaccines in the late 50’s,
there was a steep decline in polio outbreaks. Thanks to
widespread use of the poliovirus vaccine, there hasn’t been
circulation of poliovirus in the US since 1979. Occasionally,
there are introductions of the virus into the US via
travelers, but that hasn’t happened since 1993.
The current cases of childhood paralysis have all been
tested and are negative for poliovirus. But there are
hundreds of other viruses that are related to poliovirus that
are called enteroviruses. In 2018 there were 201 confirmed
cases of AFM. Some of the AFM cases were associated with
coxackievirus A16, or the enteroviruses: EV-A71 and EV-D68.
But does association mean that these viruses are in fact the
cause? Not necessarily. It is likely, but still too early to say
conclusively, since the viruses are not always present.
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Polio Vaccine

Coxackievirus A16
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So, what
do we
know
about
this
current
outbreak
of this
mystery
disease?

So, what do we know about this
current outbreak of this mystery
disease? 90% of the patients with AFM
had a mild respiratory condition prior
to developing symptoms of AFM. This
is very common. We all get viralinduced respiratory infections from
time to time. But in very, very few
cases some people have gone on to
develop AFM. What causes this? Is it
the type of virus? A genetic
predisposition? An environmental
factor? All of these are possible
explanations, but still unproven and
difficult to test.
Why is it so difficult to find a virus
that is associated with every patient?
Perhaps one of these aforementioned
explanations is at play. Or it may be
that the timing and location of sample
collection has not been consistent in
all of the cases. Detecting the virus in
the spinal fluid is considered the gold
standard for AFM, since it is a disease
of the nervous system. But collecting
spinal fluid is invasive and it is not
always done. There’s also the issue of
timing--not all patients show up at
the hospital at the same time and so
the virus is not necessarily detectable
in their respiratory system at that
time.
So, if we still don’t know a definite
cause of this disease, are there ways
to treat it? Unfortunately, there is not
any specific treatment for AFM. Often
neurologists can recommend case-bycase treatment, such as physical
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therapy for weak limbs, and with time
some patients recover. But without a
better understanding of the disease,
no specific treatment or
pharmaceuticals are available to treat
AFM specifically.
There is a lot more evidence that
needs to be gathered in order to
determine the cause of this disease
and how to prevent it. So how do we
go about gathering this evidence and
identifying a cause? The Centers for
Disease Control (CDC) is a
governmental agency centered in
Atlanta, GA who is tasked with
monitoring diseases in the US. They
rely on doctors throughout the US to
report cases of unique diseases, such
as AFM, and provide a description of
the patient’s conditions as well as any
tests performed and the results. The
CDC keeps a database of all this
information in order to comb though
the data and identify trends.
On November 19, 2018 the CDC
announced the formation of a task
force of experts to study AFM. The
team is composed of epidemiologists,
pediatricians, clinical and research
experts and parents. Together, they
issued their first report in early
December with the goal of
determining priorities for AFM
epidemiology and research. Overall,
the key themes that the task force
emphasized were: collaboration,
clinical definition, basic science,
surveillance and risk factors, and
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AFM
Symptoms
Difficulty moving
the eyes or
dropping eyelids

Facial droop or
weaknesss

Difficulty
swallowing or
slurred speech

continued education.
Collaboration amongst
professionals such as the CDC,
NIH, health departments and
academics is necessary to make
progress in solving this mystery.
There is much more research,
both clinical and basic, to be
done on AFM. The clinical and
epidemiological definitions of
AFM need strengthening. This
can be accomplished by
reviewing phenotypes of cases
and studying case history to
generate more complete
definitions. These definitions are
critical since clinicians rely on
them to determine when to
report a case or not. At the same
time, we want to be sure that we
are catching all of the potential
cases of AFM, so it is important
that we maintain sensitive
detection and recording
methods. For example, using
“acute flaccid weakness” as a
warning sign would increase the
likelihood that all cases will be
detected early and reported.
Furthermore, the special task
force supported the leading
hypothesis that EV-D68 may be
the trigger for AFM. To further
support this hypothesis, more
basic science, or laboratory,
studies are needed. These could

include animal models that
replicate the human disease. The
development of animal models
would also allow us to test
hypotheses such as contributing
genetic or environmental factors
that may help to trigger AFM.
Also, we need to develop
improved technology for
pathogen discovery and
detection to improve
surveillance. Finally, outreach
and communication with the
public and parents is necessary
to remain open, continue our
education and find the cause of
this elusive disease.
Discovering the cause or
causes of AFM is an exciting
endeavor, full of mystery and
important scientific questions. It
takes a coordinated effort of
parents, doctors,
epidemiologists, concerned
citizens, professionals and
government agencies to stay
ahead of these types of everevolving and changing diseases.

Sudden arm or leg
weakness
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Medical Technology
in EMS
By:Akshita Ponnuru

200 million calls are made to 911 every year as a means to call for help in
times of need and trouble. EMS (Emergency Medical Services) trucks are
dispatched in order to attend to medical emergencies such as heart attacks,
car injuries, etc. An EMS truck is loaded with many life prevention tools and
technologies that aid these first responders in saving lives. Take a look!
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Jump Bag
A more comprehensive version of the first aid kit. A
jump-bag consists of many different pieces. Blood
pressure cuff, one of the things in the jump-bag, helps
measure the blood pressure. This can help identify if
the patient is in a critical condition. Another piece, is
the stethoscope, an instrument to listen to the heart
beating. A critical component are trauma supplies,
which consist of bandages, cling wrap, cold packs, and
many more things. There many other parts which
belong to the jump-bag.

Bag Valve Mask
A bag valve mask is a mask placed over someone’s nose
and mouth. The mask helps pump oxygen into the
patient, which is clean and healthy air. The mask is
connected to an oxygen tank by a tube. There are
multiple sizes, to fit anyone.

Suction Tube
Suction tubes are used to clear airways so that the
patient can breathe properly. The suction can remove
blood, saliva, vomit, and other substances. These
substances travel through the tube and end up in a
container.
Incubators
When traveling to the hospital, neonatal and babies
require an incubator. The incubator provides a
healthy and safe environment, keeping them nice and
warm. Typically, incubators are used for premature
babies who are not fully developed.
Trauma Board
Trauma/Spinal boards help aid people whose backs have
been messed up due to them experiencing an accident.
This board helps keep a person upright. There are also
many harnesses to keep the person's back secured while
they are being moved around. Additionally, the headrest
creates a comforting posture that ensures the head is in
a stable position, and not moving side to side.
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FRIENDLY

ENCOUNTERS WITH THE POLICE
BY: NIKHIL SOMANCHI AND ANISHKA BHARTIYA

"When I was an infant, my mom got pulled
over for speeding, but the police took one
glance at me and let my mom go because of
how cute and adorable I was.” - Aarushi
“My parents were teaching me about
calling the police in case of an emergency.
As a result, I felt like proving to my parents
that I could do it, so I actually called 911.”
- Akshita
“My mom got pulled over and she told the
cop that she was late to pick up my brother
and the cop let her go.” - Anonymous
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"Alaska is a very pretty place to visit and
has a lot of unique wildlife. My family and I
had gone for a hike in hopes of viewing a
moose or other animals. While we were on
the trail, a police car came up to us and said
that there were meese up ahead.
Surprisingly, meese can kill you so we had
to ride the trail in a policeman's car, away
from the meese." - Hasitha
"I walked into the Dolby theater at AMC
and there were cops inside. They asked for
my ticket and I told them I just came inside
because I was interested in the speakers
and sound systems so they ended up
talking to me about that for about twenty
minutes.” - Avaneesh

● Friendly Encounters With The Police
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STEAM
CORNER
Callie Johnson, Daniel Janusz, Liana
Ureta, Shreyan Mitra, and Joshua
Antony build their own PIPER
Computers. (Photo Credits: Nimisha
Khanduja)

BY: STEPHANIE
SAMAME AND
NEHA AGRAWAL

Rhea Jain (9) helps 7th graders Jonathan
Garnica, Nicholas Morris, Romina BlancoSarmiento, Noah Barlahan, Pranathi
Ravipati, Sanjana Yeluri, and Taylor Wong
on their FLL Competition. (Photo Credits:
Nimisha Khanduja)

Ms.Janet Wu talks to Kaitlyn Venator,
Sofia Porras, Summer Kubota, and
Tanisha Grover about their team
assignment.
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Ein Hong, Kaitlyn Nguyen, and
Kaityn Venator plan out their
design for a Rube Goldberg for
Maker Faire. (Photo Credits:
Nimisha Khanduja)

Newly recruited 7th graders Philip
Dahlfort, Adam Hamadene, Arnav,
Ashok, Kyle Ogino, Ethan Louie, and
Asha Siddiqui collaborate on a group
project. (Photo Credits: Max Bloom)

FTC Team Otter Space: Daniel, Sohan,
Amy, Will, Jackie, Ryan, Akash, Vivek,
Timmy and Stephanie at their 3rd
Tournament at Cisco.
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