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Abstract
The purpose of this report is to detail two options proposed for enhancing security at Baxter

Arena. Both options are focused on metal detection. In this report we will look at the benefits
and negatives of metal detection, both handheld and stationery, and how it can be used in

enhancing the security of Baxter Arena.

Introduction
Since the attacks on September 11", 2001, building security has become more prioritized. The

number of attacks against schools, stadiums, and areas of mass gatherings has also increased. A
study from USA Today reports that there have been 541 mass killings since 2006 resulting in the
loss of 2,819 individuals (USA Today, 2022). Most weapons used in these killings are guns,
while deaths caused by other weapons are under 20% of the killings (USA Today). The location
with the highest number of attacks is residences. Commercial, retail, and entertainment locations

have the second highest number of attacks (USA Today).

In this report we will look at how to harden Baxter Arena to mitigate and deter any future attacks
against the building and its patrons. There are various factors that can be implemented or
changed to increase the security of sites and buildings. These factors can be broken down into

layers of defense as explained in the next section.

Three Layers of Defense:
When looking at the security of a site, FEMA states in the Site and Urban Design for Security

Document (FEMA, 2007) that a site should be broken into three layers of defense. The different

layers of defense are expanded upon below.



15t Layer of Defense
The 1% Layer of Defense is the area outside of the site boundary. For Baxter Arena, this would be

the roads and parking lots near the arena. In Error! Reference source not found. the area

hatched in pink represents this first layer of defense.

2"d Layer of Defense
The 2" Layer of Defense is the site property surrounding the building. In the case of Baxter

Arena, this would include all the street furniture and sidewalks within its property lines. In

Error! Reference source not found., the green hatched area shows the 2" layer of defense.

3™ Layer of Defense
The 3" Layer of Defense is the building itself. This includes the exterior and interior aspects of

the building. Error! Reference source not found. shows in the blue hatch area, the arena itself,

as the 3" layer of defense.
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A site can be enhanced in many ways, such as increasing barriers, or changing the layout of
roads leading towards the building. This report will be focusing on the 3" Layer of defense,

mainly a security measure that can be implemented inside Baxter Arena.

The security measure that will be discussed is metal detection. Metal Detectors have been
increasingly used across the world to increase safety by preventing and deterring attacks. The
global metal detector market is expected to have a compound annual growth rate of 3.9% from

2021 to 2027 (Businesswire, 2022).

This report will discuss the two different options for metal detectors, handheld or walk-through
metal detectors. It will also give a rough cost estimate for both options as well as the benefits and
negatives of both. The implementation of metal detectors will also be assessed for the impacts it
will have on public health, safety, and welfare as well as any cultural, societal, environmental,

and economic impacts.

Walk-through Metal Detectors
This section will discuss the aspects of installing walk-through metal detectors at the entrances of

Baxter Arena. The key areas it will look at include the different metal detectors that could be
installed, and a rough cost estimate for the chosen metal detector. The layout of the metal
detectors will also be discussed along with any electrical requirements. Benefits and downsides
will be addressed, and pedestrian traffic flow through the metal detectors will be analyzed to see
if time is increased or decreased from their use.

Options

Two options will be discussed in this section. These options are the Garrett PD 6500i
walkthrough metal detector manufactured by Garrett Metal Detectors. The second option is the

Evolv Express Touchless Security Screening manufactured by Evolv Technologies.



Garrett PD 6500/
The Garrett PD 6500i (https://garrett.com/security/walk-through/pd-6500i-walk-through-metal -

detector ) metal detector meets the security standards of most international airports including
U.S., European, French, Spanish, and Japanese airports. The metal detector is split up into 33
zones to ensure all weapons will be detected. The dimensions of the metal detector are a height
of 80 inches and a width of 35 inches. The detector has an overall depth of 23 inches. Because
the width of the passageway is 25 inches, it exceeds the minimum ADA compliance width of 32

inches. Specifications can be found in Appendix A.

Evolv Express
A recent technology that promises to provide higher security with less wait time is the Evolv

Express (https://www.evolvtechnology.com/products/evolv-express) Touchless Security

Screening by Evolv technologies. The technology can be programmed to ignore objects like
cellphones and keys while still detecting guns, knives, and sharp objects. This metal detector
would be important for areas where traditional metal detectors may cause long queue lines. More

information on this product can be found in Appendix A.

Layout
This section discusses the layout of the metal detectors. The figure shown below gives a

proposed layout for the Garrett metal detectors. This includes five metal detectors at the main
entrance and four metal detectors at the North Entrance. The layout of the Evolv Express units
was not proposed because Evolv Express proposes and installs the layout after a site visit of the

venue. The metal detectors are spaced 36 inches apart to ensure ADA standards are met.


https://garrett.com/security/walk-through/pd-6500i-walk-through-metal-detector
https://garrett.com/security/walk-through/pd-6500i-walk-through-metal-detector
https://www.evolvtechnology.com/products/evolv-express
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Figure 2. Metal Detectors Layout



Cost Estimate
In this section the cost of both options will be compared. Error! Reference source not found.

shows the cost of both options.

Table 1. Walk-through Metal Detector Cost Estimate

Walk-through Metal Detector Cost Estimate
Type Price Quantity Total
Garrett PD6500i $ 5,500.0 10 $55,000.0
Evolv Express (single lane) | $ 35,000.0 2 $70,000.0
Evolv Express (dual lane) | $ 42,500.0 2 $85,000.0

The cost of the Garrett PD6500i is approximately $5,500 for a single metal detector. The
quantity was obtained from the proposed layout in the previous section. The Evolv Express has
two different prices that depend on whether the metal detector is a single or dual lane. The price
of the Evolv Express units is also based on a 4-year subscription. The Manufacturer Suggested
Price (MSRP) for a single lane is $140,000 and for a dual lane is $170,000. Because this price is
for a total of four years, the cost estimate was broken down into the cost for a single year. For the
single lane, the yearly cost would be $35,000, and for the dual lane the cost would be $42,500.
One thing to note for the Evolv Express is that the MSRP is a suggested price. The price may

decrease depending on negotiation and the number of units being used.

Electrical
The Garett PD 6500i operates with fully automatic 100 to 240VAC, 50 to 60 Hertz, or 45 watts

(Garrett PD 6500i Specification Sheet, 2020). These electrical requirements follow the common

electrical requirements of most outlets in the United States and would likely not require any



10

electrical changes for the entrances of Baxter Arena. Evolv Express has similar power
requirements of 100-240 VAC and 50 to 60 Hertz (Evolv Express Operator Manual, n.d.). This

system will also not require major electrical changes.

Benefits
There are numerous benefits to using walk-through metal detectors. One benefit is its time-

efficiency. Most stadiums and arenas employ some form of searching patrons before giving them
access to a building. This includes pat downs, bag checks, or hand-held metal detection. Using a
walk-through metal detector decreases the amount of time needed to search an individual person,
allowing for shorter lines and faster security checks. Another benefit is increased detection, as

metal detectors have a greater detection than pat-downs, or non-metal detector security checks.

Downsides
A common downside listed for metal detectors is their invasion of individual privacy. While

individual privacy is important and should be respected, the privacy of an individual is
outweighed by the safety of others. Another downside is the potential for health complications.
This is especially true for individuals who have pacemakers, infusion pumps, spinal cord
stimulators, and ventilators (National Institute of Justice, 2001). Precautions should be taken for
these individuals, but metal detectors do not cause significant symptoms in most individuals

(American Heart Association, 2022).

Pedestrian Traffic Statistics
The pedestrian traffic statistics will vary based on the metal detection unit used. Because of this

both systems listed above will be discussed separately.



11

For the Garrett metal detectors, it is estimated that it takes around 9 seconds to walk through a
metal detector. This equals 6.67 individuals a minute, or 400 an hour (Patron Screening Best

Practices Guide, 2016).

During an interview with an Evolv Express Representative, the pedestrian statistics of 3,500-
3,800 were given for the dual indoor units, and 2,000 was given for the single lane indoor units
per hour. The Evolv Express System screens a higher number of patrons because individuals are

being screened as they flow through the system, instead of having to walk through individually.

Using the amount of Garrett metal detectors from the layout, around 3,600 patrons would be
screened an hour. Using two dual lane Evolv Express units, 7,600 patrons would be screened an

hour. Two single lane Evolve Express units would screen 4,000 patrons an hour.

Handheld Metal Detectors
Handheld Metal Detectors are another form of metal detection that can be used to increase

security. They are also cheaper compared to Walk-through Metal Detectors, making them a great
option when security needs to be increased but budgetary factors preclude walk-through metal
detectors.

Options

Two options are considered in this report. The first option is from Garrett, the same manufacturer
as one of the walk-through metal detectors. The specific product is called the Garrett Super

Wand (https://garrett.com/security/hand-held/superwand-hand-held-metal-detector ). The other

option is manufactured by CEIA USA, and the product is called the PD140E compact handheld

metal detector (https://www.ceia.net/security/product.aspx?a=PD140E ).



https://garrett.com/security/hand-held/superwand-hand-held-metal-detector
https://www.ceia.net/security/product.aspx?a=PD140E
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Garrett Super Wand
The Garrett Super Wand measurements are a width of 3.25 inches with a thickness of 1.25 inches

and a length of 19 inches. More information is included in Appendix A.

PD140E
The PD140E is manufactured by CEIA USA and is compliant with the National Institute of

Justice Standard. The dimensions of the metal detector are 14.2 inches long, with a width of 3.2
inches and a thickness of 1.6 inches. The battery life for this product is around 100 plus hours of

continuous service. More information on the specifications can be found in Appendix A.

Cost Estimate
The cost of the Garrett Superwand and the PD140E are very similar. An exact price could not be

determined for the PD140E, so an estimated price based on similar detection wands was used. It
is estimated that around 9 handheld metal detectors would be needed for Baxter Arena, this
number is based on the earlier layout of the walk-through metal detectors. The cost estimate of
these wands is significantly cheaper than the cost estimate for the walk-through metal detectors.

This is due to the size and detection method of the handheld metal detectors.

Table 2. Hand-held Metal Detector Cost Estimate

Hand-Held Metal Detectors

Type Price Quantity Total
Garrett Superwand $ 179.0 9 $1,611.0
PD140E $ 170.0 9 $1,530.0

Benefits
Benefits of a hand-held metal detector are like those of a walkthrough metal detector in that they

provide increased security. Hand-held detectors are a more portable option compared to walk-

through metal detectors, making them a better option when space is limited or when outside or
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multiple location uses is needed. Hand-held metal detectors are also more cost-effective with an
estimated 2009 price of $100-$400 compared to $2,000 -$10,000 for walk-through metal

detectors (Homeland Security, 2009).

Downsides
A downside to hand-held metal detectors is that it can take more time than a walk-through metal

detector. Even so, because most venues have some form of security check in place already, the
time to check with a hand-held metal detector would not be much longer than a pat-down. Hand-
held metal detectors can have the same effect on pacemakers and other medical implants that

walk-through metal detectors cause.

Pedestrian Traffic Statistics
Because both handheld metal detectors use the same screening methods, the timing for both will

be the same. It takes approximately 16 seconds to screen a patron. This equals 3.75 patrons a
minute, or 225 patrons an hour (Patron Screening Best Practices Guide, 2016). Using nine
handheld metal detectors would screen around 2,025 patrons an hour. This number is
significantly lower than walk-through metal detectors mainly because it takes longer to screen

using a handheld metal detector compared to a walk-through metal detector.

Impacts
In this section the impact of implementing metal detectors at Baxter Arena will be assessed by

seven different factors. These factors are listed in the following sections.

Public Heath
Public health will be impacted positively from the implementation of metal detectors. Public

health is endangered when people become injured either physically or emotionally. Metal
Detectors will detect potential weapons, decreasing the likelihood of an attack happening. This

will decrease physical and mental injuries.
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Safety
Safety will also be increased with the implementation of metal detectors. Metal Detectors screen

against weapons such as knives and guns that can cause harm to patrons at an event. The ability

to detect and confiscate these weapons increases the security of an event.

Welfare
Welfare encompasses public health and safety. Because both public health and safety are

positively impacted, welfare will also be positively impacted. Metal detectors also avoid pat-

downs which can invade individual privacy and lead to a negative impact on welfare.

Cultural
Culturally, the United States has seen an increase in the use of metal detectors in airports,

schools, museums, and venues. Implementing metal detectors will positively affect the culture by
assuring patrons that security measures are being taken to assure safety. It will also show that the

venue cares for the safety of its patrons.

Societal
A study from the National Academy of Sciences found that PTSD was present in a third of the

population that was affected by the Oklahoma City Bombing (S. Butler, et.al., 2003). Mass
shootings and terrorist attacks will affect individuals for the rest of their lives. Using metal
detectors to prevent these attacks from happening decreases the likelihood of an attack and its

detrimental effects. This produces a positive societal impact.

Environmental
The components in metal detectors may pose an environmental risk to the environment if

disposed of improperly. Because metal detectors will be used on the inside of the building, the

environment will not be greatly impacted.
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Economic
A major argument against increased security is the misconception that there will be a loss of
patrons. A study conducted by the USC Center for Risk and Economic Analysis of Terrorism
Events (CREATE) showed that patrons are more likely to attend events that have increased
security. An increase in attendance leads to an increase in tickets, travel, and overall revenue for
a community (Security Magazine, 2020). Enhancing Baxter’s safety through providing metal

detection will create a positive economic impact for UNO and the City of Omaha.

Sustainable Development Goals (SDGs)
The Sustainable Development Goal that this project will be fulfilling is SDG 16. The SDG 16

goal states that it will “Promote peaceful and inclusive societies for sustainable development,
provide access to justice for all and build effective, accountable and inclusive institutions at all
levels.” (United Nations, 2022). To measure how this project will fulfill this goal, it will be

viewed through the following target and indicator.
Target: Significantly reduce all forms of violence and related death rates everywhere.

Indicator: 16.1.2 conflict related deaths per 100,000 population, by sex, age, and cause.

The main hazards that metal detection would decrease are shootings, bombings, and stabbings
depending on the system used. The detection rates will also vary based on the effectiveness and
sensitivity of the metal detection system. For the purposes of this study, it was assumed that the
implementation of metal detectors would prevent the loss of 8 lives. This was used to calculate
the decrease this would cause to the national and global death toll from the combination of mass

shootings, terrorist attacks and stabbings.
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The information used to determine the impact of this analysis was information on the loss of
lives both nationally and globally due to shootings, bombings, and stabbings. Nationally, the
average number of deaths per year due to terrorism is 50 deaths (Ritchie, H. et. al., 2013). The
average amount of people killed from mass shootings is around 51 people (Lynch, S., 2022).
Around 1,035 people are killed in the USA from knives or instruments each year (Statista
Research Department, 2022). The total population of the USA is around 333,287,557
(census.gov, 2022). The amount of deaths per 100,000 of the US population is 0.3409 deaths per
every 100,000 people. If eight individuals were saved from Baxter installing metal detectors the
deaths per 100,000 people would decrease to 0.3384 deaths per 100,000 people. This is not a

drastic decrease, but any decrease in deaths is better than none.

Looking at the global death rates, around 26,000 people are killed by terrorist attacks each year
(Ritchie, H. et al., 2013). The deaths due to mass shootings are around 62.76 deaths (TRT World,
2022). The number of stabbings is around 97,183 globally in 2019 (United Nations, 2019). The
total population of the world is 8 billion people (United Nations, n.d.). This equates to around
1.54 deaths per every 100,000 people in the world population. This could decrease by 0.0001 per
100,000 people if the improvements at Baxter Arena prevented an attack. This decrease is very

small, but it is an improvement.

Recommendations
Four metal detection options have been discussed in this report. While all four would aid in

increasing security at Baxter Arena, the walk-through metal detectors would provide greater
security without increasing patron entry time. Of these two options, Evolv Express is

recommended because it has the least impact on the entry and exit of patrons from an event.
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Appendix A

Garrett PD 6500: oo vsn. EE2

Enhanced Pinpoint Walk-Through Metal Detector

Multi-brand compatibility

Can be added to existing checkpoints without
having to replace other brand units. Includes
multiple channels and 2,300 selectable
operating frequencies.

* Advanced broadband technology
Analyzes targets across a broad range of
frequencies for greater accuracy. Provides
superior ferrous and non-ferrous detection.
Improved discrimination means fewer false
alarms and higher throughput.

Optimum Performance

More than 20 standard program settings
scientifically engineered to address the needs
of airports, courthouses, prisons, schools,
facilities, special events, mass transit, loss
prevention, and other applications.

* More accurate pinpointing

With more than four times the detection coils
of competitive models, the PD 6500i provides
uniform detection and precise pinpointing.
Independent zone indicator lights on both
side panels identify not only height but also
left, center and right locations for one or more

Quick Startu
P objects passing through the archway.

onin less than 5 seconds

* Dual-sided detection

This unique bilateral technology has
transmitters and receivers in each side panel
to allow scanning from both sides, resulting
in uniform detection throughout the archway.
It also provides superior noise cancellation
resulting in easier setup (i.e. no need to rotate
the unit to avoid interference from nearby
equipment such as other metal detectors or
x-ray machines).

Quick Program Change
Change programs on the
fly without waiting for
system to update

Pacing lights
Universal “wait" and “proceed” symbols at the
detector entrance for traffic controls.

Superior versatility

Menu based settings for feature selection
such as alarm indication, count method, and
language without the use of a computer.
Field programmable to allow system
upgrades. Multiple units can be installed as
close as 2 inches.

loT Control Module (optional)

An Internet of Things Control Module that
enables the transfer of data automatically
from the walkthrough to a laptop or desktop
computer through the network either wired
or wirelessly. The iC Module™ provides access
to controls, visual alarms, and statistics from a
remote location.

International security standards
PD 6500i meets the world's highest
test certifications, including the
following international airports:

« [

Directional counter

Four settings for counting patrons:
forward only, reverse only, subtract
in reverse, and bidirectional.

P D 6 5 o Oiw TSA ECAC STAC
(US. (European (French
airports) airports) airports)

Walk-Through Metal Detector
t—_\ ADA Compliant " | ot Tra';Tport
A ena
b walkthrough available (spanish Gidpanese (UK.
ADA COMPLIANT airports) airports) airports)

OPTIONAL accessory items for the PD 65001 can be seen at www.garrett.com.

Tamper-proof Easy assembly Digital Signal Processor (DSP)
All settings are secured with a key lock and The PD 65007s modular design allows for based technology
two levels of access codes. Further security a quick and simple assembly of its four (4) DSP provides greater sensitivity, noise

is accomplished with a cabinet lock that sub assemblies using only eight (8) screws immunity, discrimination, detection uni-

prevents unauthorized access to physical  and three (3) internal cable connections. formity, and overall product reliability.
cables, connectors and electronics.

Regulatory Information: The D 6500i meets U.S. and intermational regulatory requirements for electromagnetic safety. Extensive research has found no information that would indicate Garrett products have
adverse effects on pregnancy, medical devices (such as pacemakers) or magnetic recording media. However, directives by physicians and medical device manufacturers regarding metal detectors should be followed.
1554400 REV O, January 2020 © 2020 Garrett Electronics, Inc.

Figure 3. Garrett Walk-Through metal detector Fact Sheet
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Evolv Express Weapons Detection Screening | Solution Brief

Touchless Security Screening

Evolv Express®

Screening procedures that rely on metal detectors, hand
wands, and invasive bag checks are slow and manual,
resulting in uncomfortable, and unsafe, crowding.

Evolv Express is the world’s first and only touchless
security screening solution that meets all of the post-
pandemic security screening requirements. Express is
proven to operate up to ten times faster than traditional
metal detectors with its dual-lane, free-flow entrances
and fusion of new sensor technology and artificial
intelligence. The system is able to spot weapons while
ignoring harmless personal items all while visitors simply
walk through at a natural pace. Families and groups of
people can now walk in together without long lines. It’s a
welcoming experience and allows them to make their way
to the concessions or seats quicker.

Al differentiates personal items from threats.

Unlike traditional metal detectors, Evolv Express uses
advanced sensor technology and artificial intelligence
to screen guests while they walk through at a natural
pace—without stopping and without handing over their
belongings. Express offers a dual-lane, free-flow system
proven to operate up to ten times faster than traditional
metal detectors, alerting operators to the presence of
weapons while ignoring harmless personal items like cell
phones, keys, and coins.
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evolv

See potential threats for faster issue resolution.

When a potential threat is detected by the system, real-
time image aided alarms show guards where the potential
threat is located on a person or in his or her bag. This
greatly reduces the amount of physical contact required
and allows guards to act quickly and efficiently.

Prioritize the guest experience.

Families and groups can enter your venue together without
long lines and without invasive checks. It's a welcoming
experience that maintains dignity and accelerates entry
for your guests and employees while keeping venues and
facilities safe from threats.

evolv

Figure 4. Evolv Express Fact Sheet
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Garrett SuperWand SR

Hand-Held Metal Detector

/ Pinpointing Tip

Dual alarm mode | )

Szlect clear audible or silent search/vibrate alarm modas, Power
switch and LED's positiored for 2asy access and high visibility.

3600 Detection field
provides uniform sensitivity and tip pinpaointing to detect
weapons and other metal objects with extreme accuracy.

Self-calibrating
Cigital microprocessor techrology
eliminates the meed for periodic

. sensitivity adjustments.
One-touch button operation
F-way switch (On, Of, Silenit)
Elongated 8.75" 22.2 cm) scan surface
Ergonomically designed grip for 2asy scanning from head to foot
Fits comfortabhy in virtually
any size hand. Optimum sensitivity
Detacts ferrous, non-fermous and stainless steal weapons,
contrabard ard ather metallic chjects

Rugged, high-i mpa¢ construction
with structurally isolated coil for added impact absorption. Exceeds
Mil-5td-810G (drop tast) Method 5166, procedure 1.

A6 Plus
Dievevrion Coverage
s
P !
— 3a0°
ﬁﬁ;ﬂ- | Look for the mark qla-:‘f]nm
1] L] - .
\n, Us:j of Garrett quality cirines SUPERWAND Accessories (sold separately)
gy o
Mo tools required to charge standard Y battery (includad). Rechargeable Battery Kit
0¥ Part Ko, 161 2000
0¥ Part W, 1612100

Three-color LED Indication  Green LED =0
Amber LED = LOW BATTERY

ricludes tveo [Zenvironmenta ly Herdy
Cadmiumfiwa Mi-WH batieries and chamer.

Red LED = ALARM
Cperating Temperatures  -35¢F [-370C) to 1580 F (702 C)
Width 3.25° (53 cm)
Thickness 125 (33cm) E:N'ﬁ'gﬂm
LE'Igﬂ'I 19" [48.3 crmi) Wada with durable ballisic weas maiter sl
Total Weight 186 oz (53 kg and can b bt mennted
L5, Patanit Mo, Cld59,246 5
Battery Requiremenits one 9V {Included)
Wamanty 2 Year, Limited Parts/Labor

B 1.800.234.6151 U5A and Canads)

bl GARRETT  REATEE

1881 W. State Street
Garand, TX 75042

Email: security@garrett.com

harwa ddverzaaflads on pragancy, med cal deskes Buth & pecemekers] & megnet: ramidng madi
Hewesed, dinacitees by physicians and medcal device mararfacuers eqading metd devadvs shaukl
ba folowed.

1552000 FEW 5, Fabruary 3018 & 2018 GamsttElectronkes, Inc

Figure 5. Garrett SuperWand Fact Sheet
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NI1J-0602.02

PD140E o~

COMPACT HAND HELD
METAL DETECTOR

¢ NIJ Standard - 0602.02 Compliant
¢ Compact, Elegant, Robust and Ergonomic

¢ Uniform Detection of Magnetic and
non-Magnetic Targets

* Full Digital Design: Consistent Performance
and Calibration-Free Operations

¢ Extended Continuous Operation Time
* Programmable Sensitivity

in r r ration
¢ Indoor and Outdoor Operations APPLICATIONS

GOVERNMENT BUILDINGS

S o O T, S W

(Y Contract Holder

§F o 3
: i

WwWw.ceiaga-usa.com

THRS }

FNETECTION THRNIGH CTROMAGNE ~C
{REAT DETECTION THROUGH ELECTROMAGNETICS

Figure 6. PD140E Fact Sheet
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