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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 11th, 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. 
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1st Layer of Defense  

The 1st 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.  

2nd Layer of Defense 

The 2nd 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 2nd layer of defense.  

3rd Layer of Defense 

The 3rd 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 3rd layer of defense.  
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Figure 1. Layer of Defense Exhibit 
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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 3rd 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.  
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Garrett PD 6500i 

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
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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 

 

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 

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

Walk-through Metal Detector Cost Estimate 
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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.  
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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 

 

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 

Type Price Quantity Total

Garrett Superwand 179.0$         9 $1,611.0

PD140E 170.0$         9 $1,530.0

Hand-Held Metal Detectors
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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 

 

Figure 3. Garrett Walk-Through metal detector Fact Sheet 
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Figure 4. Evolv Express Fact Sheet 
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Figure 5. Garrett SuperWand Fact Sheet 



22 
 

 
 

 

 

Figure 6. PD140E Fact Sheet 
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