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Abstract 

 

 Effective policing strategies require agencies to use their most efficient tool for that task 

and to do so in a minimally intrusive manner to the public. In the realm of mass casualty 

prevention, the task of explosive detection is a common occurrence for day-to-day activities and 

event management. The evolution of modern terrorists has created a mobile and concealable 

threat that is difficult to detect. To provide the level of security the community desires, law 

enforcement agencies have been pushed to develop means of quickly and effectively sweeping 

venues and scenes for potential explosives. The best-suited tool at their disposal to complete this 

task is adequately trained explosive detection canines. While there are many benefits to 

implementing a canine, there are also various hurdles to navigate in their implementation and 

training. Developing a standardized set of best practices for explosive detection canines would 

ease this burden on agencies and create greater information sharing. By developing standardized 

procedures for training, policies, and field use of explosive canines, their legitimacy and use can 

be further enhanced. Understanding the nature of their deployments and legalities surrounding 

their searches is crucial in developing standards and certifying procedures for this cadre. 

Extensive research in this realm would specifically aid agencies that are attempting to implement 

their first explosive canine. More significant research and recommendations for canine training 

would aid in creating an industry standard that can be used to ensure adequate field deployments.  
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Section I 

 

Introduction of the research problem 

 

Statement of the problem 

The 21st century of policing has brought unprecedented change. Law enforcement 

agencies have been the target of scrutiny and devastating budget cuts. Agencies that want to stay 

ahead of the curve must constantly evaluate and operate like a business balancing public 

protection and cost. In 2020 alone, police departments across the nation have had their budgets 

slashed while crime continues to rise. Flagship departments like the City of New York Police 

have had to cut 1 billion dollars from their budget (Allen, 2020). Within these budget cuts, 

agencies must focus on retaining the high level of protection their community expects. Police 

canines, specifically explosive canines, can provide this level of protection while remaining 

within squeezed budgets.  

Working canines can tap and hone senses of smell which humans are unable to 

comprehend. A properly trained working canine can be trained to alert to various narcotics, 

explosives, game animals, weapons, and deceased bodies. Their ability to locate explosives 

within venues and public areas far surpass any technology or coordinated human search 

requiring a surplus in staff and cost (Almirall et al., 2012). A canine trained in explosive 

detection can detect over 19,000 different explosive formulas (ATF, 2016).  

 In the United States alone, there have been 893 terroristic plots or attacks from 1994 to 

the current time (Jones, 2020). This number is simply the amount that our government has 

accounted for. The hidden number of thwarted terrorist attacks is likely much higher than the 
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statistics provided. This number doesn’t include the astronomical number of bomb threats police 

agencies receive daily, which must be vetted to ensure public safety. Terrorist attacks are often 

misconstrued, primarily because of the horrific attacks on American soil from September 11. 

Most terrorist attacks posing a threat to the American public are relatively small in comparison 

and originate within domestic radical groups (Jones, 2020). This equates to a threat present 

within all cities across the United States at venues of every size. The dramatic growth of “lone 

wolf” terrorists don’t conform to what has been previously recognized as a terrorist. The terrorist 

acting on their own accord within American borders poses a complex threat requiring constant 

vigilance (Miller, 2019).  

Domestic sourced terrorist attacks are nothing new to American law enforcement. April 

19, 1995, in the heartland of America, a federal building in Oklahoma City was under attack. 

This attack in the form of a truck filled with ammonium nitrate fuel oil (ANFO) displayed just 

how easy it was to make deadly explosives. Everything needed to make ANFO can be acquired 

at a local hardware store. This event put into perspective the danger of radical thinkers in a 

domestic setting along with the ease of assembly (Lewis, 2000). The Boston Marathon bomber 

also utilized easily transportable explosives. Dzhokhar Anzorovich managed to do so at a heavily 

protected venue and monitored by law enforcement assets. Anzorovich did not match the enemy 

combatant profile, which is often portrayed (Eoyang, 2014). For this reason and many others, 

Anzorovich was able to slip under the radar of authorities attempting to thwart these terroristic 

acts from occurring.  

Unfortunately, America has not surpassed or overcame its threat of terrorism; 

subsequently, fear of organized domestic terrorist groups continues to rise within America. 

Recent events in America to include the Covid-19 pandemic, disputes amongst election validity, 
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and recent domestic terrorism attacks, have created tension among American citizens. Thwarting 

these terrorist attacks is no small feat; however, doing so could be significantly aided by 

explosive detection preventive sweeps. Canines serve as a tool that can complete a task quicker 

and more effectively than traditional human resources. The increased efficiency in the amount of 

time needed to complete the task makes acquiring an explosive canine a financially savvy 

venture for agencies. While the explosive detection canine is nothing new to the federal division 

of law enforcement, it still charts unknown waters in terms of local municipalities and sheriff 

offices. While narcotics canines receive direction through court precedent and case law, the 

explosive canine has none. The lack of information and direction given by law on the matter is 

both freeing and daunting. For police administrators, this can be seen as intimidating as they 

must write their path and delve into the world of explosive detection.   

Bomb threats continue to be a growing problem in America requiring immediate 

attention. According to the ATF, there were 1,536 bomb threats reported to them in 2016 alone. 

Beyond that staggering overall total, there were 529 bomb threats made to schools that year. 

Bomb threats against schools are up 33% from 2014 (ATF, 2018). Much of the daily need for 

explosive canines revolves around addressing suspicious packages before becoming a bomb 

threat. Between 2016-2019 the ATF has reported 24,499 suspicious items, which required further 

investigation and the use of explosion ordinance disposal equipment to determine the item safe 

(ATF, 2020).  

The lack of commonly accepted training and implementation of explosive canine units 

can create frustration in beginning an explosive canine unit. Organizations like the Scientific 

Working Group on Dogs and Orthogonal Detection Guidelines (SWGDOG) were created in 

conjunction with several agencies to create universal best practices. Their work has helped define 
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terms further but has still been unsuccessful in creating universal best practices (Furton et al., 

2010). SWGDOG, which was developed in 2005, still rivals non-government entities like North 

American Police Working Dog Association NAPWDA. Meanwhile, other leaders in the field to 

include the division of Alcohol, Tobacco, and Firearms (ATF), rely on the National Odor 

Recognition Test and S.E.E.K., both of which are vastly different from what is laid forth in 

SWGDOG (ATF, 2019). The ATF bureau claims to be at the forefront of explosive canine 

research and urges agencies to follow their standards. The lack of uniformity and accepted 

standard practices can create barriers in expanding knowledge of the practice and expansion of 

capabilities. Currently, there is no universally accepted best practice or association to use for 

explosive canine units.  

 

Purpose of the research 

The purpose of the research is to ease the navigation of developing an explosive canine 

program for police agencies by evaluating and recommending best practices in their use. 

Furthermore, these recommendations of best practices for explosive canine units will cover their 

implementation, training, policy, and certifications. By using national requirements from the 

Federal Bureau of Investigation (FBI), Alcohol Tobacco and Firearms (ATF), and Department of 

Homeland Security (DHS) paired with evaluating existing programs; the data pool will reflect 

that of successful programs. Using information and practices that are already successful, it can be 

guaranteed that the recommendations stemming from the research will be reliable for field use. 

The agencies being evaluated differentiate each other in region, size, and purpose. Agencies that 

will be evaluated include the City of Madison Police, City of Charleston Police, University of 

Wisconsin Madison, and the City of Los Angeles. Using diversity in agencies evaluated ensures 
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that the results and recommendations will be universal and not specific to a region or specific 

department size. From the agencies listed above, each implements their explosive canine 

differently and utilizes their canine in coordination with patrol work differently. The research 

results will fill the void in accepted best practices and provide further clarity for explosive units.  

 

Significance of the research 

By providing a complete overview of each agency, police administrators can take an al 

carte approach and choose which practices are the best fit for their agency and potential 

deployments. Furthermore, the list of best practices which will be the sum of this research, can 

serve as a broad recommendation for any agency. Police administrators with current explosive 

canine programs should be encouraged to evaluate their actions in comparison to the research 

presented.  

Research in this field can bring further unity to how explosive canines operate and further 

enhance their legitimacy and professionalism. By providing clarity and unity to the operations of 

these canines, their capabilities and advancements in the field can be spread quickly. By 

providing uniformity and guidance in training, agencies can be afforded a certain guarantee that 

their practices are working. Furthermore, agencies can monitor and compare their actions to the 

recommendation of best practices to ensure their actions are not in violation of civil liberties or 

creating case law that could harm the use of canines. Professionalism in fields such as canine 

detection aid in gaining credibility and reliability through recognized standard practice.   

Police agencies which are unsure if an explosive canine is suited or needed for their 

department should be aware of their capabilities and community desire for the protection 

provided by their skillset. A crucial component to this is understanding the terrorist attacks 
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which most commonly affect American cities. Understanding the legitimacy of the threats at 

hand further displays the need for a functioning explosive canine to be available. An explosive 

canine's other abilities will also be covered and showcase the diversity of actions to include: 

recovering firearm evidence, tracking suspects or missing people, patrol apprehension, and 

building clearing. When implemented according to the list of best practices, all of these tasks 

will further public safety and department efficiency.  

 

Method of approach 

The method of approach for this research paper will be to collect, review, compare, and 

analyze various research and statistics regarding explosive detection canines. Resources to be 

reviewed will be obtained from scholarly articles, policies/ standard operating procedures from 

professional police agencies, and statistics from federal organizations regarding explosive 

detection canines. The review of current policies and operating procedures will be compared 

across agencies and held to current case law regarding canine use. These policies and operating 

procedures will further be compared to the federal organizations to develop best practices.  

 

Limitations of the research 

 This research will be providing a recommendation of best practices for agencies that can 

afford to implement an explosive canine program. The research below will broadly reflect best 

practices for larger departments serving communities of 100,000 or agencies that provide 

resources to various organizations within their jurisdiction (Sheriffs offices). Recommendations 

may not be suited for major metropolitan organizations or organizations implementing a full-

time explosive ordinance disposal team. Recommendations are made on current case law and 
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court precedent, the lack of case law on the matter, makes it subjectable to dramatic change. 

Varying states may differ in their approach to canine use within their public; this research serves 

as an overall recommendation and is not state or region-specific.  

 

Section II 

Literature Review 

 

 Before laying out best practices for explosive canines, it’s essential to understand the 

publics' need for their use and the diversity of services they can provide an agency. By 

understanding a few of the explosive-related terrorist attacks in America's recent past, agencies 

can determine the best needs and situations where deployment is viable. Explosive canines have 

been used by American law enforcement since the 1970s as a critical tool for Los Angeles Police 

Explosive Ordinance Disposal (Lee, 1980). Even as their use in agencies surpasses 50 years, they 

still lack universally accepted best practices. While there may be limited case law regarding the 

practice of explosive canines, it is essential to review and build fundamental standards of current 

canine detection-related case law. While most of the case law reflects direct actions of narcotic 

purposed canines, it still sheds light upon the overall reliability. 

Furthermore, it creates guidelines and standards which can be followed to safeguard 

against litigation. Clear set best practices and policies are necessary for a successful explosive 

canine unit. The years of limited policy to avoid litigation through a broad landscape and high 

levels of discretion are gone. As law enforcement has evolved, it’s been made clear that well-

written policy and standard operating procedures protect agencies and officers from potential 

litigation. It provides officers with guidance supported by research and past successes (Fyfe, 
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1997). Current standards set forth by the Federal Bureau of Investigation regarding working dogs 

will also be reviewed. While vague, these guidelines provide the general framework upon which 

a best practice for explosive canines can be based. Below a list of research definitions that will 

aid in the navigation of commonly used terms and abbreviations.  

 

Research definitions 

A.T.F. – Alcohol Tobacco and Firearms 

F.B.I. – Federal Bureau of Investigation  

Fringe – Canine alerts on the target odor without getting directly to the source. 

I.E.D. – An improvised explosive device  

Indications – Untrained canine behavior of being in the presence of a target odor 

Odor thresholds – The amount of target odor the canine is trained to alert upon; this is the 

minimum amount of odor.  

Scan search – When the handler and dog cover an area quickly without a systematic search 

pattern. The handler should observe and changes in the dog’s behavior and then react to 

it.  

Systematic search pattern – This is when the handler directs the dog in a specific pattern of 

search. Usually, the handler in front of the dog.  

Trained response – Conditioned and trained response of canine showing handler a target odor 

Target odor – Odor which canine is trained to locate 

Target-oriented searching - This is when the handler will target the dog to specific items of 

caution or interest during the search mode.  

VBIED – Vehicle borne improvised explosive device 
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Significant U.S. soil terror attacks  

The need for explosive detection canines has existed before their mass implementation in 

American law enforcement. When thinking in terms of terrorist attacks, many may begin to 

ponder and remember the attacks on the twin towers or Pearl Harbor. Over 5,500 lives were lost 

as a sum of these two infamous days of America’s tragic past. While these terrorist attacks are to 

be considered, the predominant focus of this research will reflect the domestic terrorist as stated 

above.  

Vehicle-borne improvised explosive devices (VBIED) are capable of large-scale terrorist 

attacks and are mobile enough to move into position quickly. The Oklahoma City bombing in 

1995 and Christmas 2020 bombing in Nashville, Tennessee, are both examples of VBIED being 

used on American soil.  VBIED devices can move large quantities of explosive material into any 

area to which a vehicle could feasibly have access. Being positioned within a vehicle also allows 

this device to blend in with the general population easily.  

Timothy McVeigh and Terry Nichols were anti-government extremists who attacked the 

Alfred P. Murrah Federal Building in Oklahoma City, Oklahoma. Both McVeigh and Nichols 

had spent time in the military, where they were exposed to explosive knowledge. This education 

paired with their radical views would prove to be a lethal combination. Regardless of their part in 

the military, both individuals held contempt against the government for their actions at Ruby 

Ridge and Waco (FBI, 2020). While their thoughts and desire to cause harm may have only been 

against a few, their desire to bring attention to the matter was greater. Like many other radicals, 

their manner of gathering attention was to create as many casualties as possible at a location of 

government authority (Dubnick & Rosenbloom, 1995).  
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This attack would ultimately kill 168 people and injure over 680 people. The power from 

the blast ultimately created structural damage leading to the federal building being demolished. 

The explosion caused damage to over 324 nearby buildings causing them to be repaired or 

demolished. Almost 100 cars within the vicinity were burned and destroyed by the blast. The 

blast radius from McVeigh’s vehicle was approximately 16 blocks. An estimated 652 million 

dollars worth of damage was caused. Such a powerful explosion is commonly a sign of advanced 

technology and sophisticated warfare. However, this attack was completed using a rented Ryder 

cargo truck and items purchased legally at hardware and agriculture stores. McVeigh utilized a 

combination of fertilizers and diesel fuel, commonly known as ANFO. This, combined with a 

few other easily obtainable chemicals and a timer were positioned in the rear of the truck and 

positioned in front of the federal building. McVeigh set the timer and left for his getaway 

vehicle; the improvised bomb went off at 9:02 am on April 19, 1995 (FBI, 2020).  As a result of 

the terrorist acts performed, there was an extensive evaluation of local and federal law 

enforcement tools regarding combating future acts of this nature. Discussions on preventing 

future terror attacks on American soil ultimately concluded that law enforcement agencies would 

have to maximize their efficiency while remaining within current legal and constitutional 

standards. Individual rights afforded by the constitution would not be altered to allow 

government intrusion in pursuit of stopping terrorist attacks (Havard Law Review, 1996). This 

conclusion only further places pressure on agencies to maximize their efforts while respecting 

constitutional safeguards.  

Another common type of explosive that canine teams can detect is the improvised 

explosive device (IED). Much like the VBIED, these explosives are homemade explosive 

devices made using items that can typically be legally obtained at stores across America. IEDs 
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are often smaller than VBIED’s and can be transported via person or in the mail instead of a 

vehicle. This means that these devices can be transported easily within personal belongings 

(DHS, 2019). To evaluate an IED in use, the actions of the Boston Marathon Bomber, 

Unabomber, and Eric Rudolph will be evaluated.  

The Unabomber Theodore Kaczynski’s first recorded attack occurred in 1978 in Chicago, 

IL. He would go on to continue making and utilizing IEDs for 17 years. Kaczynski ultimately 

killed three and injured 24 through his actions. His method of placing the explosives included 

hand-delivering or mailing the items to his target. Once in place, he utilized a timer or triggered 

device causing the item to detonate. Due to the manner of the explosion, evidence was 

commonly eradicated, causing him to go undetected for years. While the death toll from his 

actions may seem minimal to some, it is essential to remember the psychological impact of his 

actions on Americans everywhere. Kaczynski displayed just how easily IEDs could be 

transported and how difficult they would be to track (FBI). This example displays the benefit of 

an explosion canine team beyond their use in law enforcement agencies. The utilization of an 

explosive detection canine in mail processing centers has no intrusion on privacy while offering 

multiple levels of security against IEDs.  

Eric Rudolph also utilized IEDs but did so utilizing already highly explosive items. 

Rudolph utilized dynamite predominantly in his attacks from 1996 to 1998. Rudolph killed two 

and injured hundreds; much like Kaczynski, the psychological impact of his attack was immense. 

I.E.D.s were detonated at various locations to include the Olympic Games in Atlanta, Georgia, 

and several abortion clinics. The bombing at the Olympic Games displayed how even areas with 

extensive security measures are not safe from terror attacks (FBI, 2020). Furthermore, the event 

showcased the need for further measures to be implemented at entrances to high-profile events. 
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This creates a logistical problem for venues as they must find avenues to search and provide a 

certain level of security in a timely, discreet manner. 

The most recent attack utilizing IEDs to be reviewed include those of the Boston 

Marathon Bombers. Dzhokhar Tsarnaev and Tamerlan Tsarnaev created two IEDs within 

backpacks and strategically placed them at the 2013 Boston Marathon. The bombs utilized 

pressure cookers with large amounts of shrapnel. The bombs were placed several hundred yards 

from one another and were detonated approximately 14 seconds apart. The time delay was 

intentional and designed to push the crowd toward the second explosion as people fled the first. 

The explosion killed several and injured dozens. One of the largest manhunts in history was 

launched as a response. The reasoning behind the attack was identified as anti-American 

extremists. None the less this was a domestic act of terror (DHS, 2015). Like the others 

mentioned above, this attack creates a need for explosive detection canine units at venues across 

America.  

The domestic terrorist attacks aforementioned are just a few that those in the field can use 

to study and improve future preventative efforts. To fully understand IEDs and detect them, it is 

essential to understand what common IEDs are made of. Canines are trained to alert on the 

specific odor/ chemical makeup of certain items. Since IEDs commonly use household found 

items, any training program needs to understand and negate the potential of canines alerting on 

these items. According to the Department of Homeland Security, these six items have been the 

most common found explosives in IEDS: ammonium nitrate and fuel oil (ANFO), triacetone 

triperoxide (TATP), Semtex (C4), ethylene glycol dinitrate (E.G.D.N.), urea nitrate, and 

smokeless powder. The simplest and most accessible of these is the smokeless powder obtained 

at any store selling hunting goods. The others on the list, except for C4, require the combination 
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of items to form an explosive. Each one of these explosives found in IEDs has been used in 

terrorist-related attacks recorded by Homeland Security. The explosive compound paired with a 

type of shrapnel makes up most IEDs (DHS, 2015).  

Health effects to the public from IEDs and VBIEDs can include overpressure, 

fragmentation, impact, and thermal. Fragmentation which is the damage caused by shrapnel or 

projectiles thrown from the blast tends to be the intended damage. Overpressure injuries causing 

damage to vital organs and impact injuries from being moved by the blast are typically 

considered secondary injuries as they are not the primary target from the blast. Thermal injuries 

from burning chemicals or extreme heat are less common in IEDs and VBIEDs than in military-

style compounds; this is primarily due to the size and sophistication of the bomb (DHS, 2015). 

Understanding common types of explosives and the threat they pose is crucial for both canine 

handlers and administrators determining viable deployments.  

 

Terrorist behavior and interdiction  

 When considering the terrorist events listed above, it is essential to consider preventing or 

thwarting the attacks before they occur. Terrorists, specifically domestic terrorists, tend to have 

beliefs and desired impact of actions on a global level. Their actions to reach these goals tend to 

occur on a local level. Almost half of these domestic terror attacks will occur within 30 miles of 

their residence. Furthermore, right-wing terrorists who generally live in rural areas attacked the 

nearest target of urban life. While their attacks may be close to home, their actions of obtaining 

materials are not. Many domestic terrorist groups struggle to fund their actions while remaining 

under the radar of federal oversight. To obtain items or money for the actions, they generally 



21 
 

commit crimes such as theft or robbery. However, they choose to do so on average 429 miles 

away from their residence to avoid drawing unneeded attention (Smith, 2008). 

 The planning period for terrorists in which many of these crimes to fund the act are 

completed does lend time to law enforcement to intervene. A terrorist’s first known activity or a 

step towards completing the attack occurs on average over three years before the attack itself. 

Furthermore, most preparatory and planning behavior has been completed approximately 25 days 

before the attack. This creates a crucial period where creating a device and scouting locations 

have been completed; the only element missing is a targeted event or day. Understanding both 

the proximity of attacks to their home and their lengthy timetable will assist in local law 

enforcement interdiction efforts (Smith et al., 2006).  

 Social media creates a distinct new barrier for monitoring and intercepting extremist 

behavior. Radical groups can quickly reach out to individuals who may already be showing 

interest. The evolution of social media has also accelerated how individuals become radicalized 

towards a cause and become a terrorist threat. These individuals are becoming radicalized while 

living in the United States (Klausen, 2016). Many terrorists share similar profiles: criminal 

history, mental health issues, unemployment, single, socially isolated, and prior military 

experience. This profile only serves as a partial platform for identifying and intervening. In 2017 

10,900 terrorist attacks were totaling 26,400 fatalities worldwide. The growing profile of a 

terrorist creates a need for the proper direction of available resources to combat such behavior 

(Qureshi, 2020). 

 

Public perception of fear 
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 Terrorism continues to be a concerning matter for Americans since the memory of the 

attacks on September 11. A 2017 Gallop poll found that 60% of those polled felt that a terrorist 

attack in America was very or somewhat likely to occur in the near future. The rate of Americans 

fearful of a terrorist attack had continued to rise since 2011 when a similar poll was completed. 

When ranking concerns for former President Trump in 2018, concerns of terrorist attacks 

outranked the economy, health care costs, social security, and the environment (Haner et al., 

2019). With such high concerns of terrorist attacks within the United States, it is crucial to show 

affirmative actions of preventing these on a local level.  

 The ATF reports 91 deaths related to explosions in the United States between 2014 and 

2018. 2018 alone saw 289 intentional bombings in the United States (2018). Ninety-one deaths 

over five years are not staggering in comparison to September 11. However, as stated above, the 

fear of these attacks remains high. This is primarily a result of the psychological power and 

impact of terrorist attacks. The actual statistics of fatality rates is less of an impact than the total 

fear inflicted on a community through the belief that they could be at risk (Byman, 2019).   

 Implementing an explosive canine at various events in high visibility presence before and 

during an event can create a safe environment and create a deterrent presence. Individuals who 

wish to cause harm may be less likely to do so if they believe their attack could be thwarted 

prior. Their desire to inflict widespread fear paired with a lengthy planning phase makes it 

unlikely that they would pick targets they may consider difficult or likely to go wrong (Smith et 

al., 2006). Understanding the need for an explosive canine is rooted in the public concern of 

terrorist attacks and the reality of potential terrorists living amongst any American city. Law 

enforcement agencies owe it to the communities they serve to make every step possible to thwart 
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these attacks. Explosive detection canines conducting sweeps of public venues provide actual 

protection and create a public perception of safety and comfort.  

 

Additional functionality of canines 

 As departments strive to provide the highest level of police service while remaining 

within a budget, they should consider additional skills for which an explosive canine can be 

used. Explosive detection itself can include the detection of micro levels of explosive residue; 

this includes firearm evidence. Firearm evidence can include recovery of firearms, spent shell 

casings, and articles close to a firearm in use. This skillset can become crucial in aiding patrol 

services to recover evidence at various firearm-related crime scenes. This skill is accomplished 

through the canine’s ability to detect smokeless powder and nitroglycerin residue (ATF, 2016).  

 The ability to detect crucial evidence will continue to grow as firearm-related crime rises 

in metropolitan cities across the United States. Data collected by the National Institute of Justice 

from 1993-2011 display firearm-related offenses across the United States ranging as high as 

1,287,190 incidents in one year. On average, the incidents have been closer to 500,000 per year 

(NIJ, 2019). These reflect only the incidents reported to law enforcement; each of these events 

displays a situation for the potential deployment of an explosive canine. Using an explosive 

canine can discover evidence to assist in solving and conviction rates of crimes, ideally reducing 

future crime. 

While most explosive canine’s skill set is geared towards detecting explosives before the 

explosion, they can also do so after. Post blast investigation is crucial in piecing together the 

puzzle to determine what occurred and building evidence to apprehend and convict suspects. 

Like their ability to smell spent casings, canines can detect evidence that traditional canvassing 
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techniques from officers may not easily see. Canines can also link specific items in question to 

the scene of a crime due to existing residue. Explosions tend to project and throw items far from 

the initial blast point. Tying the items back to the explosion and locating items in such a large 

scene make an explosive detection canine invaluable (Chasteen, 2008).  

 Canines serve a crucial role in patrol functions through their tracking/ man trailing 

abilities. Like a canine’s ability to detect various explosive odors, it can also smell the 

individually specific human odor. The ability to track/ trail individuals aids in the location of 

suspects who left on foot and locating at-risk members of the community. This function is 

maintained through training and can be taught to any canine. Utilizing this function can provide 

more work for the canine team and maximize their ability to aid the agency and the community. 

The ability of a canine to detect and differentiate odors is so great that studies have shown their 

ability to differentiate the odor of identical twins (Furton et al., 2015). The ability for a canine to 

track and differentiate humans further showcases the power and ability of their nose to 

differentiate and identify odors. This skillset cannot be replicated and is an invaluable tool.  

 Lastly, canines can assist in apprehension assistance. Community members continue to 

request expansion in less than lethal options to end volatile situations. Apprehension-trained 

canines can fill this void used in a variety of manners. Use of the canine can vary based upon 

handler discretion and severity of the crime. Canines trained in this manner can be used as 

minimally as barking in a display of force to the actual bite and hold an apprehension of a 

suspect. Regardless of their use within given legal capacities to use force, their actions are ruled 

not to be deadly force. The risk of death for the suspect is shallow, creating a unique and 

valuable asset in a use of force continuum available to officers (Dorriety, 2005). 
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Canines have success rates on deployment above 80% in regards to ending the incident without 

further force. When injuries do occur due to canine apprehension use, they were relatively 

minimal for both officer and suspect (Mesloh et al., 2008). Their apprehension ability and 

diversity of which they can be deployed make them a valuable asset on the use of force 

continuum. Beyond apprehension, it is also crucial to consider the mere presence in ending a 

volatile standoff. Law enforcement's use of force continuums recognizes a police officer's mere 

presence in uniform as a level of force. Its seen as a sign of authority and represents further 

consequences as a result of illegal actions. A canine only further enhances this presence and can 

appear as a level of force regardless of their ability to apprehend. This can be taken a step further 

by their ability to bark on command. This appearance can quickly gain voluntary compliance and 

end an encounter with no potential for injury or harm for either involved party. This voluntary 

compliance is the ultimate goal of every law enforcement encounter (NIJ, 2009).  

 Understanding the need for an explosive canine and its capabilities within the agency is 

the first step in budgeting and developing an explosive canine unit. Actions and tools which 

carry such high levels of proactive capabilities also burden scrutiny of reliability. To properly 

evaluate best practices related to explosive canines, their interaction with court precedent must 

be considered. Basic knowledge of court precedent concerning canine action should be obtained 

before implementation policy or best practices for a canine unit.  

 

K9 reliability amongst courts 

 Preventative actions of an explosive detection canine are guided and act under the 

protection provided by current case precedent. While explosive canines have never been truly 

brought to the Supreme Court's test, their narcotics counterparts have on several occasions. 
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Understanding the current case law related to your state and specific region is crucial in 

developing a functional and efficient canine unit. In this section, a few of the significant 

Supreme Court cases influencing canine actions will be covered. Having a basic knowledge of 

the court precedent will assist police administrators in choosing the best course of action for their 

specific needs. The cases featured below include U.S. v. Race, U.S. v. Guzman, Illinois v. 

Caballes, U.S. v. Place, and lastly, Graham v. Connor.  

 In 1976 the U.S. Supreme Court reviewed the legalities of what level of proof was 

provided by a canine when they alert on an object. Randall J Race was receiving packages at 

Logan airport in Boston, which originated from Arizona. The packages waited in a warehouse 

for pick up while a narcotic detection canine and handler were conducting a routine search of all 

packages within the warehouse. The packages were being stored within a warehouse owned by 

the airport, indicating no right to privacy regarding the exterior of the packages. When 

conducting searches, the canine only sniffs the surrounding air around the package. Since this 

search does not tamper or interfere with the package or its movement, it is not considered an 

unreasonable search (U.S. v Race, 1976).  

The canine displayed behavior known as indications. The officer's canine began to claw 

and scratch at the crates, which the officer stated he recognizes through his training and 

experience as a strong alert to drugs. This reaction by the dog was a trained response which was 

often trained and documented. Ultimately Race was arrested when he arrived at the airport and 

took claim of the packages. The packages contained narcotics which he was then charged for. 

Race took his argument to the Supreme Court, stating that his Fourth Amendment rights had 

been violated. The courts held that the dog's alert to the two packages within a warehouse of 

300+ packages is significant. The officer was able to show documentation of the dog's initial 
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training along with proof of continued training for approximately 4 hours per week. The courts 

found that this was not a violation and that officers had probable cause the packages contained 

drugs or narcotics based on the canine alert. This was a landmark case for canines across the 

nation as it further confirmed that a trained dog's un-provoked indication reaches the standard of 

probable cause (U.S. v Race, 1976).  

U.S. v Race displayed the importance of well-documented and consistent training. The 

courts, in this instance, have recognized this training as significant and provide a level of legal 

proof to their trained response. When paired with the findings of U.S. v. Carroll (ability to search 

easily moveable objects when probable cause exists, without a warrant due to exigency), this 

leads to the search of vehicles and similar objects based upon a canines trained response. The 

courts also recognize that canines are not going to be 100% accurate. The level of error presented 

by a canine can be very similar compared to human error. It exists and is considered to be a 

present factor in almost all investigations. While steps are consistently taken to prevent human 

error, the multiple-step process of the justice system ultimately is the largest auditor of this error. 

The extensive justice process can also review canine error; therefore, a level of error is accepted 

(Illinois v. Caballes, 2005). At the same time, probable cause is afforded for narcotic canines its 

crucial to remember that an explosive canine is trained to alert upon which are not illegal to 

possess. Further implicating that not every trained alert results in the probable cause of an illegal 

substance or item.  

Courts have afforded canines the ability to provide probable cause even while 

understanding that many detection canines have a 70-80 percent reliability rate. Probable cause is 

enough to indicate a search or an arrest of a suspect; however, it is not 100 percent positive. The 

courts have applied the same standard to canines (U.S. v Kennedy, 1997). Canines can sniff 
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personal items in public space; this is not seen as a search and requires no such cause. This 

includes luggage at public transportation, there is no level of suspicion needed, and police can 

begin their investigation upon the mere fact that the canine alerted (U.S. v. Place, 1983). This 

changes slightly when applied to the sniff of a human. State v. Boyce states that a canine can 

legally sniff an individual or the objects carried by an individual when the officer has reasonable 

suspicion. The court found that individuals have a higher expectation of privacy to their person 

and items on their person than they do to their vehicle or personal items separated from their 

person. Before the sniff of an individual, officers must develop reasonable suspicion of a crime 

which would be sufficient to detain that individual for an investigation. Once detained, the 

canine can be used for a sniff based upon reasonable suspicion, provided there are articulable 

facts as to why the canine would be effective. This ultimately means the reasonable suspicion 

must be for a crime in which the canine could detect evidence of that crime. The canine alerting 

on the individual still provides probable cause as it does with cars and would ultimately result in 

a search incident to arrest from the probable cause established (State v. Boyce, 1986). 

The courts take a much sterner approach and place a higher value upon the right to 

privacy when the sniff is conducted upon one's residence. As stated in U.S. v. Thomas, probable 

cause and a warrant are always required to conduct the sniff of a residence. The expectation for 

the privacy of items within one's home is so high that the sniff from a canine of the home's 

exterior constitutes a search. These factors apply even if the sniff is from a place of legal 

standing, like the doorway of one's apartment. Even though the officers are standing in the 

common area where there is no expectation of privacy, there is an expectation within the home. 

The dog's ability to smell items within the house from a legal standing still constitutes a search 

(U.S. v Thomas, 1985). The factors developed from U.S. v. Dunn for curtilage do not apply to 
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the canine. The rules regarding canine are stricter as the court understands that the canine can 

sniff beyond what one would consider the last point of legal standing before constituting an 

unlawful search.  

The above-listed case law regards the overall reliability and limitations of police canines 

regarding their searching/ detection capabilities. The last case to be focused on was not settled at 

the U.S. Supreme Court level but instead discussed within the Michigan Court. This case brought 

the explosives detection canine into the spotlight and further examined their functions. Before 

delving in, it is essential to note that while these practices may hold up in other jurisdictions, 

they only hold precedent in Michigan.  

Hudson was arrested in Michigan for several felony charges to include homicide. Part of 

the evidence brought before him in court included a gray sweatshirt located at his residence and a 

firearm used in the act. An Alcohol, Tobacco, and Firearms agent and his canine partner assisted 

in searching the suspect’s residence two days after the homicide. The explosive detection canine 

was discovered and provided a trained response on a suit pocket containing a .22 handgun and on 

the right sleeve of a gray sweatshirt. The sweatshirt proved significant as Hudson was right-

handed and had been seen earlier the day of the crime in a gray sweatshirt. The defense 

questioned the reliability and capabilities of an explosive canine to locate these items (People v. 

Hudson, 2016). 

While making their decisions, the courts brought to light findings of People v. Harper and 

Daubert v. Gilbert. In both of these cases, the ability of a dog to detect human remains and 

human scent in a track was questioned. The common consensus was that their findings would be 

admissible if there were sufficient training records, corroborating evidence, and the evidence not 

too stale. In a landmark decision for explosive canines, the courts created four prongs to show 
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the reliability of explosive detection canines. One, the handler and canine are qualified. Two, the 

canine in question was trained and accurate in explosive detection. Three, circumstantial 

evidence corroborates the dog’s identification. Four, the evidence was not so stale or otherwise 

tampered with to create an item beyond a canine’s detection competency. When these four 

prongs are met, this court has identified the finding and use it as admissible explosive evidence 

(People v. Hudson, 2016). Similar cases have not been tried elsewhere in the United States, 

creating a void; however, this case does provide guidance and lends to show best practice.  

 

Current Federal Bureau of Investigation suggestions 

The court precedent presented in these cases should be considered in the implementation 

of a canine unit. Policy and procedure should adhere to current case law and best practices to 

avoid potential litigation. The following is the current guideline set forth by the Federal Bureau 

of Investigations through the Scientific Working Group on Dogs and Orthogonal Detection 

Guidelines. These guidelines were outlined in 2006 and still hold merit in 2021.  

To begin, the FBI recommends that training should be done with a structured curriculum 

with clear objectives. This can be found through several of the organizations, which will be 

identified below. The ability of the canine handler team should be evaluated upon established 

and set standards of detection competency. Training should vary in design and target odor size to 

reflect fundamental mission requirements. Once initial qualification is achieved, it is 

recommended that the team should recertify yearly. While recertification is crucial, it does not 

surface in place of regular training (FBI, 2006). 

Individuals in charge of certifying the canine team upon the desired standards should not 

be involved in the regular training and maintenance of that team. Doing so enhances the validity 
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and consistency of testing and certification. A minimum accuracy of 90 percent should be 

achieved to certify a team. Testing the canine team should include mission-orientated tasks in 

various environments that contain target odors and some which are blank. Odor aids used during 

testing shall not be the same aids typically used by the team to ensure no other odors are present, 

causing the canine to locate. The certifying agency is suggested to maintain their target odors for 

the certification. When testing the canine, the handler shall be advised of the search parameters 

but be blind to the number of target odors present or the desired outcome of the scenario. At least 

one scenario in each mission should be blank, meaning there is no explosive odor present to 

detect. When evaluating a canine’s team performance during the test, the following should be 

considered: accuracy of locating target odor, handler’s ability to read canine behavior, and 

handler's ability to control canine (FBI, 2006). 

In regular maintenance of a canine outside of certification, the team should participate in 

both known and blind target odor scenarios. Training outside of recertification should be 

documented and maintained through records. Deployments of the canine should also be 

documented. Records of training and deployments should be standardized, and a digital format is 

encouraged for ease of access and distribution. Training records should reflect odors used, 

quantities, location of odor, number of search areas, canine behavior, and scenarios in which the 

dog was deployed. These records do not need to reflect the reliability of canine in training. 

Reliability is not required partially due to residual odors present in training environments that 

may not be present in actual deployments (FBI, 2006). 

The information presented by the FBI can be viewed as rather vague, leaving ample room 

for interpretation. While implementing an explosive canine requires constant maintenance, the 

protection it provides to officers and the community generates its value far beyond the cost. 
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Explosive canines have been recognized as a cost-effective tool available to explosive ordinance 

disposal teams (Pilant, 1997). Below a review of agencies implementing explosive canines will 

provide a more detailed overview of how to use and regulate their use. Using various 

organizations and associations related to explosive canines, a list of best practices can be 

achieved. 

 

Section III 

Current standards set forth for explosive canines 

 

Canine certification organizations 

Several private organizations currently lead efforts in filling the void in the lack of best 

practices for explosive canines. These organizations set standards for certifying to include 

environments, target odors, time limits, and frequency (NAPWDA, 2020). These organizations 

are all non-profit and host similar style events and workshops. Some of these organizations 

charge yearly membership fees to hold their certification. When adhering to standards set forth 

from SWGDOG, a canine team can choose to certify with any of the organizations listed below. 

While SWGDOG provides a more comprehensive list of explosive aids to use, they recommend 

a mandatory certification using: RDX, PETN, T.N.T., dynamite, black powder, smokeless 

powder. Along with their recommendations for certification, they also provide recommendations 

upon best training practices (Furton et al., 2010).  

 

National Police Canine Association  
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 The National Police Canine Association (NPCA) provides both standards for training and 

certifying police canines. Their certifications cover both detection and patrol functions for 

working canines. The certifications standards require the canine to discover at least 9 out of 10 

hidden training aids resulting in 90% accuracy. NPCA tests the canines in a variety of 

environments to reflect the reality of field deployments. To pass, the canine must complete the 

search of four indoor rooms, five cars, 15-20 packages/luggage items, and an open area between 

1000-2500 sq. feet. The canine teams are provided 8 minutes to complete each search. NPCA 

requires that the certification be observed by a minimum of two certified detector officials 

(NPCA, 2014). 

 During the room certification, they require that three out of the four-room have target 

odors; however, there cannot be more than one item in each room. The only limitation for indoor 

odor location is height; no odor can be higher than 8 feet from the ground. Vehicle searches must 

consist of five vehicles, with three vehicles having a target odor. The target odor can be 

concealed anywhere on the vehicle except the sealed passenger compartment. The parcel search 

consisting of packages and luggage also contains three target odors. Items must be a minimum of 

two feet together, and target odors cannot be placed next to one another. Lastly, the open search 

will include one training aid, which shall be concealed from view. The target odors shall be set in 

position for at least 30 minutes before commencing the search to allow the odor to “pump”/ 

spread. Weights of the finds are also controlled; NPCA mandates that explosive target odors be 

between 1/4 and 1 pound in total weight (NPCA, 2014). 

 The target odor aids to be used for certification consist of both military-grade and 

homemade explosive material. Synthetic odors are not intended for the certification search to 

ensure the canine's actual deployment validity. Odor suggestions are broken into two main 
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categories, high and low explosives. High explosives include items that are RDX-based, PETN-

based, T.N.T., ammonium nitrate-based, and chlorate-based items. Low explosives consist of 

black powder, smokeless powder, Pyrodex, and flash powder. NPCA also provides certification 

for firearms-related evidence detection solely for explosive detection canines. This certification 

and testing emphasize the canine’s ability to detect small amounts of black powder and 

smokeless powder (NPCA, 2014). 

 

North American Police Working Dog Association 

 North American Police Working Dog Association also lays out certification standards for 

explosive canines. To certify, the canine team must perform a search in four out of five of the 

environments identified: buildings, vehicles, open area, aircraft/ watercraft, and baggage. These 

certifications are similar to NPCA, with the only addition being aircraft and watercraft variations 

which could be implemented for canine teams who may frequent these on duty. No maximum 

target odor weight is identified; however, all odors must be at least 1/4 pound in weight, but 

there is no limit. Each environment must contain a minimum of three odors and no more than 

four. Only one explosive aid miss can be accepted while still passing; this is a minimum of 

91.6% accuracy (NAPWDA, 2020).  

 NAPWDA identifies several primary explosive odors for the canines to certify upon. 

These explosive odor aids are picked because of the components of each spread and cover a vast 

array of explosives. Aids to be tested include black and smokeless powder, dynamite, C-4, 

T.N.T., primer cord, and water gel. These aids are to be set out a minimum of 30 minutes in 

advance of a search commencing. Areas in which aids have been placed cannot be used more 

than once; once an area has been used, it is considered contaminated. NAPWDA encourages this 
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certification to be spread over two days. Twenty minutes will be allotted for each area of search 

(NAPWDA, 2020).  

 The parameters of the search for a vehicle are further explained through NAPWDA 

standards. One of the vehicle target odors must be placed within the car's engine bay, and the 

others can be placed anywhere to include within the passenger compartment of the car. All test 

certifications shall be completed on a pass/fail basis. The certification is valid for one year from 

completion and is only applicable to that specific canine and handler. Like NPCA, there are 

requirements for the room subject to search to be furnished and for the open area to have 

productive search areas (landscape, objects, debris, etc.). In regards to the baggage search, 

NAPWDA allows there to be between 15-25 items. These items can be luggage of various 

shapes and sizes or packages (NAPWDA, 2020). 

 

National Narcotic Detector Dog Association 

 The last certifying organization to be considered in this research is National Narcotic 

Detector Dog Association (NNDDA). Like the two previously listed organizations, they identify 

mandatory search areas as building, baggage, vehicles, and open area. Additional search areas 

which can be substituted include aircraft, watercraft, and rail. This is dependent upon the real-

world deployment of the canine. NNDDA utilizes the same target explosive odors as NAPWDA 

with a minimum weight of ¼ pound. Like the other two certifications, the team is only allotted 

one missed item. Furthermore, the canine is only allotted two false alerts during the search. 

NNDDA goes into much more detail than the previous two organizations on defining false alerts 

and what behavior constitutes a fail. The time allotted for each portion of the search is 30 

minutes (NNDDA, 2020). 
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 All of the above certifying organizations utilize similar environments to be used for the 

course of search. Explosive aids are also similar throughout, with variations being predominately 

size of aid requirements and potential limitations on where the aids can be concealed.  All 

organizations provide a certification valid for one year for that specific canine and handler pair. 

Choosing which organization to utilize is primarily based upon department preference and 

availability of certifying officials for that organization in that agency's vicinity. 

 

City of Madison Police Department 

 The city of Madison Police Department provides police resources to a community of 

approximately 300,000 people, along with hosting a large university and the Capitol of 

Wisconsin. Their canine unit includes seven patrol canines trained in narcotic detection, tracking, 

and patrol apprehension. The city also implements one explosive detection canine, which is also 

trained in tracking/ man trailing. Their canine unit is viewed through the department as a 

component of specialized services and does not directly tend to patrol calls for service. Their 

canines are assigned on varying shifts covering canine-related calls across the city, including six 

different police districts within Madison. By assigning the canines to a specialized unit, their 

specific skill set is more readily available to various cars across the city (M.P.D., 2020). 

 Madison utilizes both standard operating procedures (S.O.P.) and procedure manuals for 

their canine unit. The Standard operating procedure is geared further towards establishing a basic 

understanding for the public and officers when assisting on calls where a canine is utilized. The 

manual contains instructions for records keeping, uses of the canine, patrol vehicles, and canine 

care. The S.O.P. does not go into great detail in the detection purposes of canines. For purposes 
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of detection, the S.O.P. states,” K9s trained in bomb detection will be used in accordance with 

their training” (MPD, 2020). 

 The canine provided manual does provide further direction for use and training of an 

explosive canine. Explosive canines are permitted to search any areas or objects legally 

accessible by law enforcement officers paired with reasonable suspicion that explosives are 

within. This includes searches of cars, buildings, and luggage. Reasonable suspicion is not 

needed for protective sweeps of venues. While reasonable suspicion is not required by law, it is 

evident that Madison is utilizing it as a stricter safeguard to avoid litigation. A positive alert from 

an explosive detection canine is left to the handlers’ discretion to determine whether it is firearm-

related or explosive-related. Either way, the positive alert does not immediately provide probable 

cause for a search. The lack of probable cause stems from the large array of legally obtainable 

items the canine could alert to (MPD, 2020). 

 While a search is not immediately obtainable based on a positive alert, it states the 

officers can begin to evacuate the area according to the Department of Homeland Security bomb 

threat standoff card. Lastly, the handler is directed to contact the nearest available explosive 

ordinance disposal team to handle the remainder of the deployment and investigation of potential 

explosives (MPD, 2020). 

 Regarding training and training aids, their manual does not dictate a minimum amount of 

training time. The manual states that all aids are audited four times a year and kept in a secure 

facility when not in use. For firearm-related evidence, the handler can obtain firearms that were 

once seized as evidence to be used and maintained by the handler. Madison uses NAPWDA 

standards and certification for its canines. The unique factor about the City of Madison canine 

unit is its funding. According to Capitol Canines, all of the canine unit funding for the eight dogs 
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is completed by this non-profit. This included the canine, training, vehicle, and maintenance. 

Ultimately, the city only pays for the officer’s salary and receives all other necessary equipment 

as a donation. This unique aspect of their unit displays how community funding can aid an agent 

in obtaining these resources while remaining within their budget (MPD, 2020). 

 

University of Wisconsin Madison Police Department 

   The University of Wisconsin Madison utilizes several canines within their ranks 

to assist in providing campus protection. Two explosive canines are utilized, along with one 

narcotic canine. The predominant use of their explosive canine division is directed towards 

preventative measures and sweeping venues before various sporting events or large gatherings. 

Their two explosive canines are assigned to their patrol division and handle calls for service and 

other patrol-related responsibilities. Their handlers responding to calls as a patrol unit 

differentiates them from the City of Madison Police; these differences are a crucial variation due 

to the size of agencies. Much like the City of Madison Police, their unit also uses NAPWDA 

standards to certify (UWPD, 2020).  

 The university requires their handlers to document any deployment electronically for 

simplified record keeping. Their policy also clarifies that their dogs are not to be used in any use 

of force purpose. Much like topics covered earlier, this is a clear reflection of building a canine 

unit to match that agency's immediate needs and desires. While their canine unit does not 

provide 24-hour coverage to their agency, their handlers are available on an on-call basis 

(UWPD, 2020). 

 Much like the City of Madison, the university requires there to be “articulable reasonable 

suspicion” to conduct a sniff of a vehicle. The stop may not be prolonged due to the sniff; this is 
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in strict adhesion to Rodriguez v. U.S., where it was determined that stops could not be 

prolonged for the sole purpose of waiting for the canine. Reasonable suspicion is also required 

for the sniff search of luggage/ packages while in the individual’s physical possession. Before 

the sniff, the item should be removed from its possession or detained until a sniff can be safely 

completed. It is also permitted per their policy to complete sniffs at random or selective basis; 

this could be particularly useful for agencies like theirs the incorporate significant sporting 

events (UWPD, 2020). 

 The policy also states that an explosive canine alert does not directly indicate probable 

cause to search without a warrant. However, it does provide further information lending itself to 

detaining the item or securing the area while waiting for a warrant or consent. The university 

further requires a search warrant for any residential sniff within the curtilage, indicating 

adherence to current case law. Individuals themselves are never to be subject to search from a 

canine. The university also requires that consent for any search not be asked within the presence 

of the canine. This is due to their agency recognizing the mere presence of the canine as an 

intimidating factor that could persuade the decision-making. Like Madison, their training aids are 

inventoried quarterly and have a designated storage area in compliance with the ATF (UWPD, 

2020). 

 

Los Angeles Police Department 

According to the Los Angeles Police Department home page, their canine unit began as a 

response to rising calls for service and limited patrol resources to respond to these calls. Policy 

regarding canine police use states that canines used by the agency are trained in Detection 

(Narcotics and explosive), tracking, and apprehension. Use of the canine is determined by the 
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supervisor on the scene, who shall be responsible for their use. Once the canine is deployed, the 

responsibility of canine actions is then shifted to the handler. Who the handlers certify with and 

the frequency of their training is not specified. Their canines function in that specific role and do 

not tend to non-canine calls for service outside of exigent circumstances. Their five explosive 

canines are paired with their explosives team and provide 24-hour response capabilities. LAPD 

utilizes its canines in predominately preventative sweeps for dignitary events and other large 

venues. Other local agencies can often supplement their canines to include those canines at the 

Los Angeles International Airport (LAPD, 2020). 

 

Charleston South Carolina 

 Charleston implements a total of three explosive trained canines, all of their canines are 

assigned to their patrol division and regularly answer calls for service regardless of whether a 

canine is needed. Each one of their handlers is also a member of their explosive ordnance 

disposal team. Their policy regarding explosive detection canine use states that the dog cannot be 

deployed for building searches, tracking, or apprehending suspects. Their dogs are solely used to 

recover and detect explosive-related odors. Canines can be used to both detect explosives and 

conduct preventative sweeps within rooms, vehicles, outdoor areas, deliveries, and equipment. 

Their canines are not to be used to inspect suspicious packages or devices (CPD, 2020).  

Their policy also states that all canines undergo training before deployment and must 

maintain a log of all training submitted to their supervisor every month. Their canine teams are 

also required to attend weekly training days; however, the length of the training is not specified. 

Charleston provides leniency in who the canines certify through. It is one of the following: 

USPCA, NAPWDA, PCAA, DPO, ACLEOTC Training aids are to be maintained fresh and have 
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a designated storage area and mandated inventories of the aids. Charleston explosive detection 

dogs also provide supplemental support to the Port Authority in the sweep of items coming and 

going from ships (CPD, 2020).  

 

Current Training and Search Patterns 

There are three main styles of search with two ways to complete each search. The three 

styles include scan, systematic, and target-oriented searches. Each one of these searches can be 

trained and deployed both on and off-leash. Environmental factors such as civilians or moving 

machinery can aid in making a choice from one deploying with or without lead/ leash. Choices in 

whether to use a leash are also primarily determined by the handler’s perception of the speed and 

focus of the canine. Canines that search quickly can aid from a leash through enhanced control of 

the dog and greater ability to direct the dog. Off-leash searches aid through removing the ability 

to inadvertently provide negative feedback through leash pressure causing the canine to leave a 

source/ target odor (FMK9, 2020). 

A scan search is where the handler and canine move through an area quickly without a 

defined pattern. During this search style, the canine team can quickly cover large open spaces 

without wearing out the dog and taking a significant amount of time. These searches rely heavily 

on the handler’s ability to interpret changes in the canine’s behavior. Scan searches are often 

done off lead allowing more freedom to the canine. It’s important to remember how odor works 

in these environments as it can have a more significant influence on the search than it would in 

an indoor search or vehicle search. A scent cone is the current fundamental understanding of how 

odors act in the air. As the odor emanates from the source and is blown by the wind, it widens as 

it dissipates in strength. This is very similar to adding dye to flowing water and watching it 
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spread and thin as it goes downstream. Starting downwind from the desired search area allows 

the dog to work in the broadest portion of a scent cone; this increases the chance of the canine 

recognizing and showing behavior changes to the odor. Starting downwind when possible is 

crucial when performing scan searches. These searches are most applicable in open area 

environments where minimal other intrusions are expected (FMK9, 2020). 

Systematic searches are more common for searches of buildings or vehicles. This search 

method utilizes the handler to guide the dog in a specific search pattern. This can be done by the 

handler pointing or guiding the dog’s nose or standing in front of the dog controlling the canines 

pace. These searches are more commonly performed on lead, but not always. The benefit of this 

search model is it is more detailed to ensure that the canine’s nose has been in close proximity to 

all potential areas where an explosive could be concealed. This search is more time-consuming 

than a scan search and requires more energy from the canine to complete. Deployments where 

canine work is predicted for an extended period of time; the energy needed from a canine should 

be considered (FMK9, 2020). 

Lastly, there is the target-oriented search. This style is where the handler directs the 

canine towards a specific item that is viewed as suspicious or needs direct attention. This is most 

applicable to the search of luggage or even a vehicle. This searching style is comprehensive; 

however, it can be time-consuming if there is a significant parameter or critical search areas 

(FMK9, 2020). 

While using a lead is often handler discretion, it is crucial to maintain consistency with 

the canine in both training and deployments. Introducing change between the two can create 

confusion or frustration for the canine. As discussed previously, having a dog off-leash can be 

potentially hazardous and potentially a violation of some department's policies. Off-leash 
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searches display less direct control of the canine in introducing the canine variable going into an 

area that may not be desired. In the realm of explosive detection, the handler must search for 

items like trip wires or other clearly hazardous items that a canine will not recognize. A lead also 

provides training correction and pressure. This can be useful in training scenarios with known 

finds. Suppose the canine begins to show indications towards an item where no known find is 

hidden. In that case, the handler can easily guide the canine away and prevent a false, alert/ bad 

training repetition. This same principle also applies to deployments; back pressure on the leash 

when a dog has provided a trained response can help to ensure the dog is honest and accurate by 

committing to their response (FMK9, 2020). 

 

Training Variations 

 Changes in training are crucial in both training aids in environments. Training should 

closely reflect the reality of deployments. Training should include incorporating various training 

environments and a steady rotation of types of training aids. While certifying agencies allow 

explosive training aids to be ¼ or ½ pounds and above, it is crucial to occasionally train on odors 

of various sizes and train upon mass quantity odors. Training aids represent the odor in a raw 

form. The reality of IEDs is that the odor can be concealed in a variety of manners resulting in 

the odor signature of more significant amounts not being as strong. Training with large amounts 

of explosives is also helpful as this odor can be overwhelming to the canine. The increased 

variety in training aids focuses the canine on the odor, not its quantity (FMK9, 2020). Odor 

location should continue to vary and size, depth, and height. 

Along with these parameters, SWGDOG also provides limitations, a maximum of 8 feet 

in height, 1 foot in-depth, and a minimum training weight of ¼ pound. Odor soak times should 
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also be considered in training. The target odor must sit in position long enough for the odor to 

begin to “pump” and fill the cavity or area. The recommended minimum wait time is 30 minutes 

(Furton et al., 2010). 

 Different odor amounts become crucial for canines which also assist in firearm-related 

evidence recovery. The amount of burnt smokeless powder in an empty shell casing is minuscule 

compared to typical explosive training aid. The canine’s ability to detect these odors is based 

upon detecting smokeless powder, gun oils, and cleaning solvents. Creating variations in training 

to include firearms, spent shell casings, and unfired ammo can aid the canine in being more 

versatile and create a more significant number of potential deployments (NADWDA, 2020).  

 Understanding a canine nose should also be considered in training. Canines sense smell 

in what is considered their olfactory system. Two terms to consider when training are olfactory 

saturation and threshold shift. Olfactory saturation is when a canine’s senses are overwhelmed by 

an intense odor. This exposure to such a strong odor can render the canine unable to continue 

searching or smell lesser odors. To prevent this from occurring, odors in training searches should 

be placed from weakest (water gel and detonation cord) to strongest (dynamite and black 

powder). Doing so will help prevent saturation and allow the dog to rest after the strong odors. 

Training completed with large weights of explosives should be reserved for the end of the day to 

avoid over saturation corrupting a training day. Threshold shift refers to the time period in which 

it takes the canine to recover from saturation and being able to search again (FMK9, 2020) 

actively. 

 

Section IV 

Recommendations for implementation of a successful explosive K9 unit 
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Choosing the proper certifying organization 

While all of the aforementioned certifying organizations are acceptable, an agency must 

choose one and focus on adhering to their regulations and standards. In reality, a certifying 

organization is only as good as their availability to certify canines in that jurisdiction or region. 

All the organizations which were reviewed require canines to be certified once a year. The cost 

for the master trainer to complete certification is relatively cheap if they’re local. For NAPWDA 

certification, the master trainer can only charge the hosting agency for travel expenses, lodging, 

and food.  Many organizations like NAPWDA only require you to be a paid member as a 

certification fee, whereas others may require a certification cost with no membership fee. As 

stated by NAPWDA, the agency requesting certification of a canine must pay for travel, food, 

and lodging of the master trainer completing their certification (NAPWDA, 2020).  

When choosing a certifying agency, it is crucial to consider what the patrol deployments 

will be for the canine unit. Certain agencies offer alternate certification environments such as 

airplanes or watercraft to cater to more specific functioning canines. Training is best suited to 

match the realities of deployment for that canine. The canine may assimilate both training and 

deployments within the same category when training is done correctly. This creates a crucial 

need to train in similar deployment environments and with similar environmental. Environmental 

facets could include people, noise, or other working canines (SWGDOG, 2006).  

All certifying agencies utilize the same primary odors to include: dynamite, black 

powder, double base powder, C4/ RDX, TNT, detonation cord, and water gel. Using these aids 

and different variations of these odors in training will aid in passing certification regardless of 

the organization. All of the organizations used both empty rooms and rooms with only one target 

odor. This is done intentionally and should be considered with training as well. Generally, most 
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explosive canine deployments result in no positive alerts; this is a good thing due to the 

predominately preventative deployments. Having this in mind, these organizations recognize that 

and want to see the canines move through these rooms with no alert. Incorporating empty rooms 

consistently in training will help field deployments and meet certification regulations 

(NAPWDA, 2020). 

 

Department operations 

Whether to have a canine operating as solely canine functions or tending to calls to 

service can primarily come down to the agency's size. Both manners of implementing canines 

allow for the canine to work as desired. Data analysis of calls for service requiring a canine 

response could aid agencies in determining whether their handler needs to be in a full-time 

position or not. Some benefits of a full-time canine unit are their increased ability to tend to 

canine calls as their services will not be tied up completed routine police work that any officer 

could complete. Full-time canine units are also able to train their dogs without interfering with 

patrol staffing numbers freely. The extraordinary demands of canine training could create a hole 

in the schedule if that agency is counting on them as a patrol position. The main benefit of 

keeping these canines in a patrol function comes down to cost. Paying an officer salary in 

addition to patrol salaries can be an enormous burden for smaller agencies (MPD, 2020). 

Agencies must also consider the amount of external use their canine will be receiving. 

While many of these deployments may fall outside of regular work hours, it is essential to 

understand the burden this may place on officers and their need for time off. The recent climate 

in law enforcement has pushed max exoduses of officers, much of which could be accounted to 

work hours and atmosphere. The volatile work environment paired with long hours could wreak 
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havoc on employee retention and morale. Accounting for the number of outside needs for 

protective sweeps in the community is crucial. This can dramatically change based upon the 

amount of tourism or sporting events in that jurisdiction. Agencies like the University of 

Wisconsin Madison are tasked with large amounts of preventative sweeps to provide security 

and protection at various facilities and significant sporting events. This need for sweeps at these 

environments has resulted in implementing two explosive detection canines for their department 

compared to several larger agencies in the area that only implement one (UWPD, 2020). This 

shows the tremendous value to data collection upon predicting needs for explosive detection.  

Whether or not the agency considering implementing an explosive canine has an 

explosive ordinance disposal unit is also a significant factor. Many disposal units across the 

United States service multiple surrounding areas. The hazardous device unit in Dane County, WI 

services 26 different counties (DCSO, 2021). Having a canine attached to this unit could create a 

full-time position and dramatically increase the canines use. Units like that of Charleston, South 

Carolina, utilize three explosive detection canines. Each of their handlers is also a member of 

their EOD team and takes calls for service (CPD, 2020). Charleston and Madison make a unique 

comparison as both cities are similarly sized with similar department sizes. Both agencies take a 

vastly different approach to their canine staffing, whether to have more canines, provide the 

handler with more tasks, or have a single canine who focuses solely on canine functions. Both 

methods provide explosive canine coverage to their jurisdictions; different costs are associated 

with each method. While Charleston utilizes their officers for other tasks, they also must 

purchase and maintain three canines versus one.  

Combatting domestic terrorism lends its hand to proactive preventative searches of 

venues before events. Many of these potential targets include mass gatherings like what was seen 
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at the Boston Marathon bombing. These events predominately occur on holidays or weekends. 

When selecting a canine handler, it's crucial they must be committed to flexing their hours to 

work this wide variety of events. Deployments at these events can be publicized and widely 

known. As previously discussed, terrorists do not want their attack thwarted or caught before the 

attack. Openly discussing and advertising measures being taken in a vague manner can make that 

event undesirable for a terrorist.  

 

Proposed canine policy 

 When considering writing policy for a potential canine unit, it is crucial to consider 

current case law on the matter paired with existing and working policy from the existing agency. 

Agencies should work as a collaborative group to improve the explosive canine community by 

committing to similar policies and standard operating procedures. Explosive canines fall into a 

unique niche as the amount of case law covering their actions is extremely limited. As stated 

before, their work has been viewed as crucial with such high risks of community harm that the 

Supreme Court has not viewed their actions. The lack of directions creates an environment where 

there is a potential for bad practices. In efforts to preserve the functionality of these canines, it’s 

essential to adhere to strict policies and operating procedures. Adopting practices developed by 

narcotics canines through adhering to their specific case law is one means of ensuring this. Both 

the City of Madison and University of Madison Police emphasis these practices within their 

policies (2020). Many of the limitations both these agencies implement concerning sniffs of 

residences or people are a direct reflection of existing narcotic case law under U.S. v. Thomas 

(1985) and State v. Boyce (1986).  
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 Understanding what has been defined as an unlawful search for narcotic canines should 

be carried over to explosives when exigent circumstances are not present. Explosive detection 

canines that also participate in firearm detection should consider specific policies for each. When 

an explosive detection canine provides its trained response, it must be determined what course of 

action to take. When the canines are trained to alert on firearms, this creates another obstacle as 

the officer must decipher whether it’s firearm evidence or a potential explosive. This judgment 

should not be taken lightly and could be supported by a well-written policy. 

The fourth amendment regarding searches for explosives has been lenient due to the 

substantial public risk created by explosives and government interest in protecting the public. 

Firearm detection often presents less of a bodily harm risk and more of an evidence collection 

value. Understanding that their work is ultimately resulting in evidence for criminal cases lends 

them to be very similar to narcotic canines. Specific firearm detection policy should always 

consider obtaining a search warrant for stationary objects and meeting reasonable suspicion for 

items falling under Carrol Doctrine. The canine sniff is too complicated to fall within the written 

bounds of the fourth amendment cleanly. The sniff has been classified in several different 

manners throughout history as the Supreme Court continues to assess its level of intrusion 

(Honsinger, 1984). Erroring on the side of caution and utilizing search warrants could aid in 

keeping an agency out of litigation.  

 Implementing policy similar to the City of Madison requiring reasonable suspicion in 

many circumstances can aid in guarding against litigation. Requiring officers to reach this level 

will not create such a burden that a search doesn’t occur. This requirement will force officers to 

articulate their actions to ensure the best use of that canine and reduce criminal profiling. By 

building reasonable suspicion of articulable facts, the agency can ensure that their canine 
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searches treat the public fairly. Furthermore, it is crucial to recognize that in several departments, 

an alert from an explosive detection canine does not always lead to probable cause (MPD, 2020). 

There are several reasonable and legal explanations for the possession of items that a canine may 

attribute as an explosive.  

 Understanding these variables and the officer’s ability to investigate the totality of 

circumstances further will aid in taking the right course of action. For an explosive detection 

canine, a positive alert may lead to the seizure of the item and evacuation from the item in 

accordance with current Department of Homeland Security recommendations (UWPD, 2020). 

While respecting case law and court precedent, the hierarchy of police action should always hold 

perseverance of life is the priority and evidence/ case-building secondary. When actions need to 

be taken to preserve life regarding a potential explosive, the case law regarding it can be 

considered later. This can often lead to immediate evacuations or manipulation of items after a 

canine alert.  

 

Training practices  

 Many certifying organizations do not specify training frequencies or training 

requirements. The frequency of training may largely depend upon the work schedule of that 

officer and agency. While canines are a recognized tool/ resource, it is crucial to remember that 

their skills will diminish over time with lack of training. Daily stimulation is a crucial component 

for any canine, especially canines with “high drives” like those selected for this line of work. 

Many professional trainers and handler courses like FMK9 recommend daily obedience or 

stimulation to keep the canine engaged with the handler. Canine training facilities often require 

handlers to complete a course of obedience with their canine several times a day. This not only 
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trains the canine but also re-enforces the canine’s attention to the handler. Daily engaged training 

for the canine should vary and be exciting for canine; this will aid in keeping the canine excited 

to work (FMK9, 2020). 

 Dedicated training days can vary in length and activity. The energy level and endurance 

of the canine can significantly play into the length of dedicated training days. These training days 

can significantly benefit from explosive aids being set by third-party participants and several 

environmental decoys or distractions like tennis balls or latex gloves. Including these distractions 

can help focus the dog and ensure they are smelling for the explosive and not items that may 

have their odor on the explosive exterior. Training in larger groups allows for collaborative 

efforts in developing scenarios and workshops. This also creates several perspectives when 

trying to improve canine behavior or detection abilities. Larger training groups also allow for 

variation in whose human odor is near the target odor. Practices like having the handlers walk 

through various rooms and touch items create a positive training environment. These actions 

together can aid in keeping the canine from searching for human odor instead of the target odor.  

 When placing odors as mentioned above, it is crucial to vary the weights of the odors and 

locations. Varying the locations will keep the dog active within their search. Consistency in how 

the handler conducts the dog in every search is also beneficial. The canine can pick up on these 

cues in search productive areas on their own accord. Rooms should not have more than one 

target odor within at a time. More than one item within a smaller corridor can cause the more 

pungent odor of the two to mask the other. Furthermore, the canine may continue to pull towards 

the first discovered odor instead of searching for the second. The concern with this practice is the 

handler will have to pull the canine away from the already discovered odor. Pulling a canine 
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from a target odor can illustrate a bad training repetition and negatively affect the canine over 

time. 

 Proofing items are a crucial component of training that must be used regularly. Human 

odor or odor from latex gloves can tamper with and leave their odor on the explosive. To assist 

in keeping the canine honest, these items (gloves, tennis balls, etc.) can be placed throughout the 

search to ensure that the canine is not alerting to those odors. This should be done in both 

searches with known target locations and unknown.  

 Explosive training aids should be maintained by the canine handler and their direct 

supervisor. Storage of these training aids should be laid out in policy and adhere to current ATF 

standards. Audits of these aids and weights, as detailed by both the university and City of 

Madison Police, should be completed quarterly. Along with the documentation of training aids, 

officers should be keeping detailed training logs (MPD, 2020). These logs should be stored for 

the canine’s career and organized to quickly provide training proof and further information. In 

doing so, several digital formats can make logging training easier and convenient to store/ 

categorize by action completed.  

 When training an explosive detection canine, it is essential to replicate actions as close to 

real-life as possible. Even minor changes between training and deployment could disrupt or 

confuse the dog. Consistency is key. This could include actions like how the handler approaches 

the building or item, leash or no leash, and people in the area. Replicating deployments in 

training will help create as functional of training as possible and provide the most prominent 

benefit for the canine. Under this same premise, it is vital to train in environments that may be 

blank. This helps the canine understand that an odor does not always exist, and not discovering 

an odor when none is present is acceptable (FMK9, 2020).  
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 When deploying a canine for a search, the handler should consider the three types of 

searches that were listed prior. Understanding the deployment and parameters of what needs to 

be searched should dictate which search method is used. Utilizing the proper search method and 

accounting for wind direction and potential odor shift will help the canine team be as effective 

and efficient as possible. Starting a search downwind to utilize the scent cone created by the odor 

will enhance the canine’s ability to locate the item. When considering an off-leash deployment of 

a canine, the handler should reflect upon their training and ensure that this deployment is safe 

while having reduced control of the canine (FMK9, 2020). This can include the canine having 

the ability to stray from the desired area.  

 Canine training must be exciting and engaging for the canine. It’s crucial to remember 

that the canine believes they are playing a simple game of hide and seek. By keeping the training 

exciting, the canine will continue to stay engaged in motivated to work for the handler. This 

relates to training day durations to ensure the canine perceives it as dull or “shut down”. For 

training to remain exciting, the canine and handler should ideally be matched and suitable 

partners. This lends itself to the importance of canine selection.  

 

Canine selection 

 Certain agencies like the Travel Safety Administration have gone so far as to specify the 

breeds of canines eligible for explosive detection. Their recommendations include sports breeds 

like retrievers, Vizslas, and pointers predominately. Along with these strict standards also comes 

recommendations for picking any eligible canine. The canine’s behavior during the day-to-day 

training is crucial when picking a canine. Canines that show frustration during training or 

hesitant search behavior are discouraged. TSA also focuses on socialization for all of their 
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canines and evaluates their canine’s behavior in working with and around people and other dogs. 

This is crucial to their work environment and the reality of deployments. Considerations like the 

TSA takes to meet their needs for acquiring and training canines should be duplicated for each 

independent agency (TSA, 2020). 

 Many municipalities still utilize German Shepherds, Dutch Shepherds, and Belgian 

Malinois. These are commonly thought to be the typical police or military working dog. The 

reasoning behind this selection is partially due to police agencies being comfortable with these 

breeds and their diversity in training. The benefit of these breeds is they can also be used for dual 

purpose/ patrol apprehension work. Regardless of the breed desired, it is essential that the canine 

and handler have compatible personalities and energy levels (FMK9, 2020). Certain agencies 

may request canines that suit their desires; much of this can be sources as their desire to have a 

non-intimidating canine. 

 When choosing a canine for an agency, the prospective handler and agency 

administration should document deployments and situations in which the canine will likely be 

utilized. Once determining the canine's purposes, the agency can move forward in choosing the 

desired breed. Police agencies should continue to rely on kennels and dog breeders for the 

pairing of canines and handlers. Ideally, the pairing of canine and handler should be based upon 

energetic levels as determined by the kennel. Canine selection can often change throughout 

training upon identifying potential problems.  

 

Section V 

Summary and Conclusions  

Summary 
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  Terrorist attacks are an unfortunate reality of modern society. It’s not about whether an 

attack will happen but when it will happen. Emergency preparedness and prevention cannot be 

viewed as an option. In the wake of an event, citizens and stakeholders recognize the importance 

of these various preventative measures. Agencies must address these measures before an event 

forces them to. Explosive detection canines are a valuable tool in the prevention and detection of 

modern terrorist attacks. Their capabilities also present several faucets, which patrol functions 

can utilize to increase productivity and effectiveness. A canine’s ability to locate firearm-related 

evidence or track individuals is crucial for patrol functions and recovers evidence that may have 

never been discovered through traditional practices. A canine’s ability to detect these items is 

unmatched (Almirall et al., 2012). Limited budgets affecting police agencies across the United 

States will continue to push for cost-saving and efficient options like a canine (Allen, 2020). 

 The benefits from introducing a police canine have been recognized for over half a 

century. Their abilities supplement police efforts and create a more efficient police organization. 

This reasoning initially led to their implementation at flagship agencies like the Los Angeles 

Police Department (LAPD, 2020). Following current case law related to narcotic detection, 

canines effectively ensure their actions stay within legal limitations. Educations upon current 

case law and what constitutes exigency with explosive compounds are crucial for a handler and 

organization administration. Clear set guidelines and standards should guide the implementation 

of explosive detection canines in a safe manner. Allowing discretion within canine handling is 

crucial but needs to remain within parameters. Developing a standardized set of 

recommendations can aid in information sharing amongst canine handlers and legitimize their 

use. The lack of specific information and direction for explosive canines leaves a void, leading to 

misuse of a canine.  
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Limitations of research 

 Canine functions and the legalities surrounding their actions are constantly changing and 

evolving along with society. This includes variations based on which state or region a canine is 

working within. This research and future research on this topic should always be compared to be 

the most up-to-date practices and the current case law in that area. Canine functions and search 

parameters can also be significantly influenced by the demands and general composition of that 

community. Different communities can demand or desire to restrict certain functions that a 

canine may be capable of. It’s crucial to remember that a canine is ultimately a tool utilized to 

provide increased public protection. All actions should ultimately be to aid and work with the 

public.  

 Many of the recommendations made above are sourced from agencies and explosive 

canine training in the Midwest. While some research was pulled from both east and west coast, 

this information was limited without having direct contacts in these regions. Recommendations 

and comparisons of different certifying agencies do not endorse or directly reflect which 

organization is the most desirable for an agency to choose.  

 

Future research  

 More significant research must be done on explosive canine effectiveness and training 

recommendations. Many of the training recommendations utilized through federal organizations 

are far too vague. Furthermore, standards listed through several federal organizations group 

together all styles of working dogs, indiscriminate of their specific function. Specific goals and 

training standards should be developed for explosive detection canines. Future research 
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displaying the most effective and safest way to conduct searches with canines should be 

explored.  

 The frequency in which to train and the rotation of training aids, and training odor size 

should also be researched. Providing clear training parameters will aid handlers in ensuring that 

their current training regimen meets national accuracy standards. Research into deployment 

styles to include conducting searches and how the leash should be implemented should be 

explored. This information should be paired with tactical considerations from both tactical teams 

and explosive ordinance disposal unit perspectives.  

 Lastly, research into policy and procedure should be considered and closely compared 

with existing case law. Most of the municipalities reviewed above to include the City of Madison 

and the University of Wisconsin Madison, took rather conservative approaches. Their approach 

on the topic strives to preserve individual rights and abide by case law currently set for narcotic 

detection canines (MPD, 2020). Further consideration needs to be done into the legalities of their 

search based upon their intended purpose. With canines able to search for both firearms and 

explosives, there should be specific case law for each. At the same time, restrictive policies may 

be intended for firearm detection; they should not be duplicated upon explosive detection. 

Further research in this field will yield benefits for both the handlers, their agencies, and the 

communities they serve.  
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