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1 Executive Summary

A portable cutting device for breaching a barrier has been developed by the Naval Surface Warfare Center,
Crane Division. The Beam of Life Device (B.O.L.D.), using laser cutting technology, works to improve barrier
breaching capabilities of law enforcement, military, firefighters and other first responder rescue personnel.
Common barriers faced by these personnel may include, but are not limited to, metal doors, walls, steel beams
and other impediments to rescue operations. These personnel may often attempt barrier breach activities for
rescue operations in situations where limitations may exist with regard to physical space. Space limitations
often increase the complexity of rescue operations and may subsequently increase the time it takes to reach a
victim and perform activities critical to the victim rescue process. As such, the B.O.L.D. works to provide an
alternative tool to work in physically limited spaces to perform barrier breach activities in order to enhance
rescue efforts.

This analysis provides a general overview of the Beam of Life Device and prospective market opportunities.
Although this list is by no means exhaustive, there are three primary markets examined: military market,
civilian first responder market and natural and manmade disaster clean-up and rescue market. Each potential
market is defined and quantified, and market drivers and influences are explored. Pricing structures based upon
cost estimates obtained from laboratory documentation are examined for initial pricing analysis. Competitive
environments are also defined and discussed.

Below is a summary of the information covered in the full assessment.

Technical Synopsis

Employing laser cutting technologies, the B.O.L.D. works to enable cutting and subsequently breaching
physical barriers that may impede rescue and/or cleanup efforts. Common barriers may include car doors, metal
beams and steel doors. The B.O.L.D. is said to be capable of cutting fifty inches per minute through 0.5 inch
thick steel for roughly six minutes while being continuously operated.

That said, the B.O.L.D.’s prospective advantages may then include: confined space cutting, lack of operational
fumes, enhanced safety measures, precision cutting, noise reduction, portability, battery operation, and
underwater cutting capabilities. The components and operation of the device are explored in the body of this
assessment.

Markets & Competitive Landscape

In defining and quantifying markets, focus is placed on the existence of prospective end users, corresponding
employment projections and general discussions regarding situations for which the B.O.L.D. may have
enhanced market relevance such as vehicle accidents and/or structural collapses. Market opportunity for the
B.O.L.D. may be driven by its core prospective advantages—precision cutting capabilities, operational
capabilities in limited spaces, cutting speed, and operational safety. The B.O.L.D. may find specific advantage
in those markets and applications where confined spaces may present an impediment to rescue and/or barrier
breach activities—such as in structural collapse scenarios. The most pressing competition for the B.O.L.D. may
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include currently commercialized barrier breaching technologies such as cutters, rams, and spreaders.” With
regard to the laser manufacturing industry, initial competition may be conversely viewed from the lens of
licensee identification. As a preferred physical embodiment of the B.O.L.D. does not yet exist, identifying
potential licensees with the capabilities of engaging in additional research and development and taking new
products to market may be instrumental in the ultimate commercialization and subsequent adoption of the
B.O.L.D.

Conclusion

As the B.O.L.D. is not yet commercialized, identifying and working to overcome go-to-market needs may be
critical to the effectiveness of strategic commercialization efforts. Additionally, identifying potential licensees
with the competencies required for developing and taking a new product to market may be essential to the long-
term viability of a technology such as the B.O.L.D.. Further, as the B.O.L.D. may be viewed as a next
generation cutting tool for first responders, it may be critical to identify firms with experience taking laser
technologies into markets. As such, it may appear that a first step in working towards commercialization may
be selecting a B.O.L.D. preferred physical embodiment that maximizes cutting capabilities while minimizing
the physical footprint (i.e. size, weight) keeping in mind cost considerations and identifying firms with
competencies in line with both the laser technology employed and new market development and penetration.

An additional point of strategic consideration may come in the form of a price competitive assessment. Current
estimates obtained from laboratory documentation articulate a B.O.L.D. unit price of $100,000 to $120,000.
Based on initial analysis, this appears to be an order of magnitude higher than the range of cutters currently
employed by first responders. Initial analysis may indicate that a price range of $100,000 to $120,000 may be
cost prohibitive in several major market segments such as the civilian first responder market.

Lastly, this assessment briefly explores application extensions for which the B.O.L.D. may find relevance,
primarily that of unmanned vehicles platform integration. Significant research and development may provide
market opportunity for technologies that may be integrated into unmanned vehicle platforms for a variety of
applications. Based on the data examined, it may appear that compact laser technology is a technology for
which unmanned vehicle platform integration may offer an additional point of application consideration.
Ultimately, as commercialization ensues, additional market opportunity may exist outside of the currently
targeted market of hand held, portable barrier breaching technologies.

2 Introduction

! Note: Cutters cut through barriers, rams move barriers by pushing against them, and spreaders move the barriers apart
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A portable cutting device for breaching a barrier has been developed by the Naval Surface Warfare Center,
Crane Division. The Beam of Life Device (B.O.L.D.), using laser cutting technology, works to improve barrier
breaching capabilities of law enforcement, military, firefighters and other first responder rescue personnel.
Common barriers faced by these first responder rescue personnel may include, but are not limited to, metal
doors, walls, steel beams and other impediments to rescue operations. These personnel may often attempt
barrier breach activities for rescue operations in situations where limitations may exist with regard to physical
space. Space limitations often increase the complexity of rescue operations and may subsequently increase the
time it may take to reach a victim and perform activities critical to the victim rescue process. As such, the
B.O.L.D. works to provide an alternative tool that first responders may employ to work in physically limited
spaces to perform barrier breach activities in order to enhance rescue efforts, ultimately enhancing their abilities
to save lives.

Although currently commercialized barrier breach technologies may have well established footing on the
marketplace, a next generation technology that provides enhanced cutting capabilities may have strategic merit
within the marketplace and may ultimately gain acceptance by prospective end users. In light of the B.O.L.D.’s
barrier cutting application, the B.O.L.D. may offer the following advantages: confined space cutting, lack of
operational fumes, enhanced safety measures, precision cutting, noise reduction, portability, battery operation,
and underwater cutting capabilities.

The technology is also said to be scalable and laser output power is capable of being modulated based on barrier
cutting requirements and/or materials being cut. In addition to examining the B.O.L.D.’s components and
operation, and how the above advantages may be achieved; this assessment provides a general overview of the
potential market opportunity within the military, civilian first responder, and disaster clean-up markets. The
report is broken down as follows:

Technical Synopsis and Applications

Markets

Competitive Synopsis

Cautions and Considerations

Ultimately, the B.O.L.D. is designed in an effort to enhance barrier breaching capabilities for those prospective
end users for which barrier cutting and subsequent breaching may be necessitated. Based on the data examined,
indicators appear positive but are matched by several go-to-market needs including the possible need for an
articulated preferred physical embodiment and prospective licensee identification. It is important to note that
this analysis is not undertaken in an effort to dictate commercialization strategies, or to recommend one
application or market over another. Rather, a general overview of the B.O.L.D.’s functionality and the markets
to which it may enter is provided for further strategic analysis.
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3 Technical Synopsis

A portable rescue system for first response personnel has been developed by the Naval Surface Warfare Center,
Crane Division. The Beam of Life Device (B.O.L.D.) works to improves barrier breach capabilities of law
enforcement, military, firefighters and other first responder rescue personnel. Common barriers faced by these
first responder rescue personnel include, but are not limited to, metal doors, walls, steel beams and other
impediments to rescue operations. Further it is noted that these personnel must often attempt barrier breach
activities for rescue operations in situations where limitations may exist with regard to physical space. Space
limitations often increase the complexity of rescue operations and may subsequently increase the time it may
take to reach and perform activities critical to the victim rescue process. As such, the B.O.L.D. works to
provide an alternative tool that first responders may employ to work in tight spaces to perform barrier breach
activities in order to enhance rescue efforts, ultimately enhancing their ability to save lives.

3.1 Major Components and Operational Specifications

With regard to the physical embodiment of the B.O.L.D., there are four major components that comprise the
portable laser cutting device; a laser source, battery power source, laser direction device, and storage
container. A definition and description may be found below, along with a diagram which illustrates the
components’ physical embodiment. As several possible physical configurations may exist, a discussion of each
of the major components and potential configurations will follow initial identification of major components.
Additionally, while four major components are identified above, the chart below makes note of several
additional components in order to gain a fundamental understanding of the functionality of the B.O.L.D..?

2 Invention disclosure for Portable Cutting Device for Breaching a Barrier
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Diagram

Component Description
p pH Number
Produces optical energy which is directed through the 102
Laser Source : . : : .
optical conduit to the laser directing device3
Provides power to the laser source enabling the laser 104
Battery Power Source source to produce optical energy which will ultimately
be directed by the laser directing device (AC-DC power)
Allows a user to direct the laser beam at a barrier and 108
_ _ _ enables greater control of the beam. This allows said
Laser Directing Device _ _ _
user to effectively cut and ultimately breach a barrier
which may need to be overcome
. At least one storage container will house the laser 106
Storage Container
source and the battery power source
Flexible Optical Conduit The conduit communicates the o-pticzill energy produced 130
by the laser source to the laser directing device
The cooler functions to reduce potential for laser source 111

Cooler#

and/or battery power source to overheat. May be
activated manually or automatic based on cooler
configuration (discussed below).

The diagram below displays the major components of the device and provides a physical representation of the
unit.>® The diagram below the physical representation is exemplary of one potential physical embodiment of

the B.O.L.D. system.’

% Ibid

4 Note: the cooler is an optional component but is placed in this table for purposes of a subsequent discussion evaluating variant B.O.L.D.

embodiments and/or components

® Invention disclosure for Portable Cutting Device for Breaching a Barrier
® Note: Controller (105) is a component that regulates the optical power from the laser source (102) to the laser directing device (108).
" Invention disclosure for Portable Cutting Device for Breaching a Barrier
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_________________ 106
COOLING
] UNIT i
B 111
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104 102
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The diagram below provides one representation of the laser directing device. The laser directing device is used
to direct the laser beam at a particular focal point. The laser directing device allows the human operator to
make very precise and accurate cuts with the B.O.L.D.®

108

While the above chart and diagrams articulate the major components of the B.O.L.D., a preferred embodiment
has not yet been articulated by the inventors. For several of the major components, multiple options exist and
based on the functional merit of variant configurations, potential licensees, in conjunction with B.O.L.D.
inventors, may be able to work towards identifying the particular physical embodiment which maximizes
cutting capabilities while minimizing the physical footprint of the device (i.e. weight, size, etc.). That said, the
chart below articulates possible component options for the B.O.L.D.. As further development ensues, perhaps a
preferred embodiment will emerge that achieves the above stated requirements (size and cutting ability).°

8 Invention disclosure for Portable Cutting Device for Breaching a Barrier
% Ibid
10
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Component Potential Embodiments!?

e (Continuous Wave Laser
Laser Source e Fiber Laser
e Ytterbium Single Mode Fiber Laser

e Lithium Ion Batteries
Battery Power Source o )
e Lithium Polymer Batteries

e Air-cooled Chiller
Cooler e Thermo-electric Cooling System
e On-demand Cooler1112

e Backpack
e Front-side carrying pack positioned on front side of human
operator
Storage Container e C(Carrying pack positioned on the left or right side of the
human operator
e Two containers positioned on the front, back, left or right
side of the human operator (in this embodiment, one pack

may be on the front and another on the left, etc.)

Note should be made that while this assessment identifies that overall cutting effectiveness may hinge largely
on the particular configuration of major components (i.e. laser source, battery source, etc.), an evaluation and
subsequent recommendation of said configuration is beyond the scope of this assessment. That said, as
potential licensees are identified, technical knowledge and expertise may be leveraged in an attempt to identify
the B.O.L.D. embodiment that may serve to optimize cutting capabilities while minimizing physical
characteristics such as size and weight —while working within an appropriate cost framework. As such, this
assessment will work to evaluate the overall advantages of a portable laser system capable of assisting first
responder and other personnel in situations where cutting and/or barrier breaching may serve to enhance rescue
and/or clean up operations.

The B.O.L.D. operational specifications are articulated below. Note may be made that while one preferred
embodiment has not yet been articulated, variation may exist in the below specifications based on the particular
configuration of B.O.L.D. components.*®

Operational Specifications14 15

1 Ibid

! Note: the on-demand cooler may be activated manually or activated based on a monitored temperature sensor value
12 Note: The cooling air of the on-demand cooler is a non-flammable gas

13 Invention disclosure for Portable Cutting Device for Breaching a Barrier

“Note: Operational specifications may change based on variant configurations
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Variable Description
Cutting Speed Fifty inches per minute for 0.5 inch thick steel
Operational Time 6 minutes on one charge
Output Power 3- 50 kilowatts
Resultant Cutting Potential on One Charge 300 inches in six minutes
Weight 50- 100 pounds

Note may be made that while the B.O.L.D. may be operational for approximately six minutes at 13 kilowatts of
output, cutting 0.5 inch thick steel, if power is lost, battery packs may be replaced and recharged, potentially
increasing the time that the B.O.L.D. is capable of being operational.

It may also be noted that the B.O.L.D. has multiple sensors built in to the device in order to minimize risk of
harm to the operator and/ or those in close proximity to the laser. For instance, the B.O.L.D. is able to monitor
the amount of optical energy reflected from the barrier being breached, and is capable of disabling if the amount
of optical energy reflected from said barrier exceeds a set threshold. Additionally, an air stream is directed
towards that laser beam target area ensuring that debris is directed away from the operator and potential rescue
victim.

As a preferred physical embodiment has not yet been articulated, the specific safety mechanisms that will be
integrated into the B.O.L.D. embodiment are understood to exist in order to reduce overall hazard to the human
operator and/or those that may be within close proximity to said operator. That said, this assessment
understands that safety may be an important purchase consideration to those that may find value in a device like
the B.O.L.D. and as such, as further development and ultimate commercialization ensue, this may be an area for
which additional consideration may be given when developing strategies aimed at effectively communicating
B.O.L.D. functionality and safety to prospective end users.

Moving forward, this assessment will evaluate the prospective advantages that the B.O.L.D. may provide in the
context of cutting and barrier breaching.

3.2 Prospective Advantages

Understanding the core function of the B.O.L.D. to be that of cutting and breaching barriers, the prospective
advantages that may provide it competitive within the market are the following:*®

Prospective Advantage Description

Capable of cutting in confined | The B.0.L.D is capable of operating in confined spaces, enabling
spaces prospective end users to perform cutting operations where may be

1% These cutting statistics are that of cutting 0.5 inch thick steel at an output power of 13 kilowatts
18 Invention disclosure for Portable Cutting Device for Breaching a Barrier
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otherwise prohibitive

Lack of operational fumes

As the B.O.L.D. derives power from a battery source, there are no
fumes resultant from operation. This may provide advantage in
confined spaces where operational fumes that may result from a gas
motor may create health hazards.

Safety

In addition to no operating fumes, the B.0.L.D. has sensors and
monitors integrated into its design which identify potential safety
hazards such as beam reflection to the operator. Additionally, as
the B.O.L.D. cuts a barrier, material that is produced is blown away
from the cut point via an air stream.

Precision cutting

The B.O.L.D. allows the operator to cut with superior precision. This
may also reduce potential harm to victims, as the operator has
greater control over where cuts occur relative to others that may be
in close proximity to the laser.

Cutting speed

The B.0.L.D. is capable of cutting 300 inches in six minutes in a
continuous manner. This may allow the operator to cut multiple
barriers within that operational time frame.

Noise

The B.O.L.D. operates with minimal noise, potentially reducing
stress to victims being rescued. This may also enhance rescue
workers’ ability to communicate with victims and each other as
engine noise may not impede said communication.

Portability

The B.0.L.D. is portable and is able to be transported by an
individual. As it has an estimated weight of 50- 100 pounds,
operators can carry it to areas where cutting may be required. This
may also reduce down time between cuts, if the operator must walk
to a different location to perform cutting activities.

Battery Operated

The B.O.L.D. is battery operated and as such, may be used
continuously for the duration of the battery life. As power is lost, an
additional battery source may be attached to the unit and the
battery whose energy is depleted may be plugged in and re-charged.
This may offer additional cutting ability for longer spans of time.

Underwater operation

The B.O.L.D. is said to be capable of operating underwater. This
may provide significant value to those who may need to perform
cutting and/or barrier breaching activities in wet and/or
underwater environments. This extended capability adds to the
robust operating possibilities that the B.0.L.D. may provide.

3.3 Initial Pricing Assumptions

As noted, the B.O.L.D. is not currently available for commercial use. That said, initial pricing assumptions
obtained from documentation provided by the laboratory estimate that the B.O.L.D. may be priced in the range

13
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of $100,000 to $120,000 dollars.'” At this time, pricing information such as cost of batteries and/or
consumables is unavailable. As will be discussed in the Cautions and Considerations section of this
assessment, market adoption of the B.O.L.D. may hinge largely on the perceived benefit that it provides above
that of currently commercialized barrier breach technologies. While the B.O.L.D. may provide value to
prospective end users greater than that of currently commercialized barrier breach technologies, the propensity
of prospective end users to purchase may depend on several variables including, but not limited to, ability to
purchase (budget), degree to which the B.O.L.D. provides greater value than currently commercialized
technologies and whether the investment will have returns great enough to warrant adoption.

That said, this assessment will move to identify the markets for which the B.O.L.D. may have greatest market
relevance and evaluate potential market opportunity that may exist for barrier breach technologies such as the
B.O.L.D.

3.4 Go-to-Market Needs

As the B.O.L.D. is not yet fully developed or available for commercial use, several go-to-market needs may
exist and as such, this assessment will briefly identify and discuss several considerations. Note may be made
that as this assessment explores several go-to-market needs, this list may not be exhaustive.

A first consideration may be the development of a preferred physical embodiment for the B.O.L.D.2® As
potential licensees may be identified and interest in the device is evaluated, a lack of development may be a
point of friction with regard to commercialization. That is, as additional research and development may be
required on the part of potential licensees, the propensity to license may be impacted. If a preferred physical
embodiment is articulated to potential parties interested in licensing and ultimately bringing the B.O.L.D. to
market, perhaps a greater pool of potential licensees may emerge, broadening commercialization opportunities
and allowing for a more robust market penetration strategy. That said, identifying firms with specific laser
competencies that may be in line with B.O.L.D.’s development and commercialization needs may be a point of
strategic consideration, as firms with specialized capabilities may be able to work towards developing a portable
laser device with enhanced cutting capabilities. Understanding that several laser sources are being evaluated for
a preferred physical embodiment, indentifying firms with competencies in developing and/or manufacturing
each of those lasers may serve to develop a more robust understanding of each type of laser, prospective
advantages (limitations) of each and a sound roadmap to market may be established. Conversely, potential
benefit may come from the absence of a preferred physical embodiment, as prospective licensees may leverage
expertise in developing a laser configuration that may optimize cutting capabilities, while minimizing physical
size and weight. Additionally, as a price range of $100,000 to $120,000 has been articulated as an initial price
estimate to prospective end users, the absence of preferred physical embodiment may allow prospective
licensees to work towards developing a physical configuration that may work to reduce this price range,
potentially setting the B.O.L.D. within a price range that may be more feasible for certain market segments that
may otherwise be unable to afford a barrier breaching device in the initially estimated price range.

17 Benjamin, John, Odgaard, Adam B.O.L.D Rescue System: Beam of Life Device Purdue
'8 Invention disclosure for Portable Cutting Device for Breaching a Barrier
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In addition to remaining research and development that may be required to take the B.O.L.D. to market and
ultimately capture market share, a sound understanding of safety may impact market viability. In certain
environments, safety issues may arise that may require additional consideration. If the B.O.L.D. is used in
situations where other people (vehicle accident victim) may be in close proximity to the device, a solid
understanding of the interaction that the laser may have with said individuals may impact market viability. That
said, and understanding the potential market relevance that the B.O.L.D. may hold, this assessment will move to
examine those applications and markets for which a barrier breaching technology such as the B.O.L.D. may
hold greatest relevance and as such may experience wider market adoption.

3.5 Applications

This assessment understands the core application of the B.O.L.D. to be that of cutting and the subsequent
breaching of barriers. In situations where a physical barrier may exist that may need to be overcome, the
B.O.L.D. may serve to breach and subsequently allow prospective end users access to otherwise inaccessible
locations. Additionally, understanding the compact nature of the B.O.L.D., it may serve to allow prospective
end users to perform cutting and/or barrier breach activities in spatially restrictive areas. That said, this
assessment will now work to identify, define and quantify markets for which barrier breaching may be
necessitated and for which the B.O.L.D. may provide the enhanced capability to do so.

15
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4 Markets

Recognizing the core application of the B.O.L.D. to be the cutting and subsequent breaching of barriers such as
cars, doors and walls, markets may be identified by those who may find value from said application. Said
another way, given the core application of the B.O.L.D., those who have a need for breaching barriers may
provide an avenue of identifying potential markets. That said, this assessment identifies three primary markets
for which the B.O.L.D. may hold specific market relevance and as such will work to define, quantify and
identify drivers and influences for each.

The three primary markets evaluated in this assessment are:

e Military
e Civilian First Responder
e Natural and Manmade Disaster Rescue and Clean-Up Efforts

4.1 Military

4.1.1 Military Barrier Breach and Cutting Market Quantification

The Beam of Life Device (B.O.L.D.) may find relevance and opportunity within the military market. The
military market is defined to include military end-users within a military context. That is—enlisted and officer
personnel who may employ the B.O.L.D. within a non-civilian context such as a military base, combat zone, or
otherwise military designated site or facility.'® These enlisted and officer personnel may then be defined within
the five branches of the United States military: Air Force, Army, Coast Guard, Marine Corps and Navy. The
tables below relay the United States Bureau of Labor Statistics (BLS) 2009 estimates of current enlistment.? It
is these enlisted and officer personnel who may constitute the military market and serve as potential end-users
of the B.O.L.D.

Military Enlisted Personnel by Broad Occupational Category & Branch of Military Service,

January 2009
Occupational Group - Air Coast Marine Total, all
. Army Navy .

Enlisted Force Guard Corps services
Administrative occupations 6,727 17,537 1,621 9,219 22,147 57,251
Combat specialty occupations 132,079 480 904 52,445 7,595 193,503
Construction occupations 20,872 4,689 — 6,759 5,521 37,841
Electroni d electrical i

ectrome and electineal repall | 37 466 | 34,751 | 4,663 16,199 47,985 | 141,064
occupations
Engineering, science, and | 42,770 41,328 1,212 26,940 38,778 151,028

19 - . . . - .
Note: military personnel are asserted to be persons of, for, or pertaining, to the five branches of the United States military; here, enlisted and
officer personnel. Military context denotes non-civilian environments or facilities, or those specific to said personnel. Examples include: combat
territories and domestic and foreign military bases.

20 United States Bureau of Labor Statistics. "Occupational Outlook Handbook, 2010-11 Edition." Job Opportunities in the Armed Forces. 17 Dec
2009. United States Department of Labor, Web. Mar 2010. <http://www.bls.gov/oco/0c0s249.htm>.
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technical occupations
Healthcare occupations 30,945 16,420 772 — 23,960 72,097

Human TESOUTEE 90251 11,321 |1 7,134 5300 | 44,007
development occupations
Machine —operator — and | ./, 6,181 1,816 2,575 8,596 25,540
precision work occupations
Media and public affairs | o, 6,910 152 2,518 3,659 21,472
occupations
Protective service occupations | 29,076 34,099 2,816 7,156 12,555 85,702
Support services occupations 13,554 6,071 1,263 2,765 9,188 32,841
Transportation and material | oo )0y | 31396 | 11,748 25,909 45176 | 183,683
handling occupations
Vehicle machinery mechanic

, 54,771 43,409 6,119 22,068 45,209 171,576
occupations
Non-occupation coded

1,081 6,681 326 12 755 8,855
personnel
Total, by service | 473,651 | 261,273 | 33,413 181,699 276,424 | 1,226,460

Military Officer Personnel by Broad Occupational Category & Branch of Military Service,

January 2009
Occupational Group - Coast Marine
Officer Army Air Force | Guard | Corps Navy Total, all services
Combat specialty | 50201 | 2611 77 5,315 1,125 | 29,329
occupations
Engineering, science, and |, o, |17 400 210 4,006 7,616 51,308
technical occupations
Executive, administrative, | ;) | 7357 197 2,725 5,442 28,795
and managerial occupations
Healthcare occupations 10,626 8,661 1 — 7,468 26,756
Human TeSOUTEe | 9676 | 2,293 151 279 520 5,919
development occupations
Media .and public affairs 310 305 15 175 290 1,095
occupatlons
Protective SEIVICE | 2 867 1,131 60 353 284 4,695
occupations
Support SEIVICES 19 741 758 3 38 857 3,397
occupations
Transportation occupations | 12,519 22,828 580 7,345 27,340 70,612
Non-occupation — coded | ) oo, | gog 6769 |88 386 10,706
personnel
Total, by service 88,317 | 64,580 8,063 20,324 51,328 | 232,612

Further, within the above tabulations, the total military market (as defined via BLS estimates of officer and
enlisted personnel) consists of 1,459,072 members. While some of these occupations may be more likely (i.e.

17

Distribution Statement A: Approved for Public Release; Distribution Unlimited




combat specialty occupations) to employ the B.O.L.D. than others (i.e. human resources); this assessment will
adopt the general quantification of enlisted and officer personnel to initially quantify the military market. That
said, and based upon BLS definitions, two of the above BLS classified occupational groups may have an
increased likelihood of duties relevant to B.O.L.D. application: (1) Combat Specialty Occupations and (2)
Protective Service Occupations. BLS definitions for these occupations are as follows:#

e Combat Specialty Occupations: include enlisted specialties, such as infantry, artillery, and Special
Forces, whose members operate weapons or execute special missions during combat. People in these
occupations normally specialize by type of weapon system or combat operation. They maneuver against
enemy forces and positions, and fire artillery, guns, mortars, and missiles to destroy enemy positions.
They also may operate tanks and amphibious assault vehicles in combat or on scouting missions. When
the military has especially difficult or specialized missions to perform, it calls upon Special Forces
teams. Team members from the Special Forces conduct offensive raids, demolitions, intelligence,
search-and-rescue missions, and other operations from aboard aircraft, helicopters, ships, or submarines.
These end users may hold increased propensity to employ the B.O.L.D. as they execute front-line
operations, including those which may involve strategic barrier breaching.

e Protective Service Occupations: include those who enforce military laws and regulations and provide
emergency responses to natural and human-made disasters. For example, military police control traffic,
prevent crime, and respond to emergencies. Other law enforcement and security specialists investigate
crimes committed on military property and guard inmates in military correctional facilities. Firefighters
put out, control, and help prevent fires in buildings, on aircraft, and aboard ships.

While the above BLS definitions are broad, this scope may serve to support the increased likelihood of said
end-users employing the B.O.L.D.. Beyond the general quantification of 1,459,072 military end-users (as
defined via BLS estimates of officer and enlisted personnel), the market may be further delineated to
193,503 combat specialty enlisted personnel and 85,702 protective services enlisted personnel. It is
important to note that officer personnel, while grouped in similar categories, are not designated by BLS
definitions to include front-line engagement. Thus, while it may be assumed that officer personnel may
likely be present in the event of a situation where barrier breaching technologies may be needed, they may
not prove to be direct end-users of the B.O.L.D.. Thus, the table below excludes officer personnel of combat
specialty and protective service occupational groups—29,329 and 4,695 respectively.?

BLS Occupational Groups of Enlisted Personnel: Combat Specialty and Protective Service

Army Air Force | Coast Guard | Marine Corps | Navy | Total, all services

Combat specialty 132,079 @ 480 904 52,445 7,595 | 193,503

2L United States Bureau of Labor Statistics. “Occupational Outlook Handbook, 2010-2011 Edition.: Job Opportunities in the Armed Forces. Dec. 17,
2009. United States Department of Labor, Weh. May 2010. < http://bls.gov/oco/ocos249.htm#emply>.
22 1hi
Ibid
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Protective service | 29,076 34,099 2,816 7,156 12,555 | 85,702
Total | 161,155 | 34,579 3,720 59,601 | 20,150 | 279,205
SOURCE: U.S. Department of Defense, Defense Manpower Data Center, BLS

In evaluating military enlistment, it may appear that within a military context there may be a relatively large
pool of prospective end users for which the B.O.L.D. may provide barrier breach capabilities.

Moving forward, one method of further quantifying the potential military market may be via an examination of
military deployment. If the B.O.L.D.’s core application is that of barrier breaching, then market relevance may
be amplified when the likelihood of situations in which overcoming physical barriers increases. Thus, if the
assumption is made that deployment may equate to increased risk of encountering situations in which barriers
may be required to be overcome (i.e. explosions, structural collapses due to combat engagement, etc.), those
enlisted and officer personnel who are deployed may further define the military market for the B.O.L.D.. For
example, due to the mobile nature of the B.O.L.D., the unit may offer an expeditionary protective mechanism to
be rapidly deployed where geographic locale and environmental conditions prevent the use and/or availability
of alternative, non-mobile (i.e. permanent) defensive measures. As of August 2010, there were approximately
49,700 troops deployed within the Iraq conflict zone and 100,000 troops deployed to Afghanistan.?*?* Beyond
these combat initiatives, there are an estimated 194,895 troops deployed in foreign countries.”® Further
tabulated below by region, missions range from peacekeeping, to security, to military training—all of which
may carry varied risk of hazards and/or varied end-user value for the barrier breaching/cutting capabilities
offered by the B.O.L.D.

International Deployments of U.S. Troops

Estimated Number of
U.S. Troops Deployed
Afghanistan 100,000

Deployment Location

Z"IRAQ Index: Tracking Reconstruction and Security in Post-Saddam lIraqg.” Brookings. Brookings
Institute, 26 Sep 2010. Web. 14 Sep 2010. <http://www.brookings.edu/iragindex>.

24 http:/www.brookings.edu/~/media/Files/Programs/FP/afghanistan%20index/index.pdf

2 CNN. "CNN.com." Major U.S. Troop Deployments. 09 Jan 2007. CNN, Web. Mar 2010.
<http://www.cnn.com/interactive/maps/world/fullpage.troop.deployments/world.index.html>.
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Bosnia & Herzegovina 200
Djibouti 3,000
Egypt 800
Europe 100,000
Iraq 49,700
Japan 35,300
Kosovo 1,500
Philippines 95
South Korea 32,000
Total 322,595

With regard to further quantification, many of the applications are assumed to be enacted by “ground” forces,
which equates to 1,454,515 potential end-users. This is the number of active duty personnel as of February 28,
2009.%% While this figure should not be interpreted as direct market size (i.e. one B.O.L.D. per service member),
the military market appears reasonable in size based on these figures. Another method of market quantification
is via examination of the number of military vessels—air, ground and sea—which may employ barrier breach
technologies or carry them on board. This assessment has worked to establish that barrier breaching
technologies such as the B.O.L.D. may find relevance within a military context. As such, an examination of
potential end users was undertaken in an effort to quantify a prospective pool of end users. As barrier breaching
activities may not be a task common in everyday military missions, there may not be an enlisted soldier that
carries these technologies at all times. It is assumed, however, that while personnel may not carry barrier
breaching tools at all times, soldiers may need ready access to said tools within a short amount of time. As
such, this assessment will examine the number of vessels that exist within the military in order to develop an
additional layer of context with regard to not only who may employ barrier breaching technologies, but where
they may be housed. Said another way, while the end users of technologies like the B.O.L.D. may be enlisted
personnel, they may not necessarily carry the device with them at all times. Rather, it may be more likely that
the B.O.L.D. would be stored in a vehicle, accessible as barrier breaching and/or cutting activities may be
required. General estimates of vessels held by the Air Force, Army, Coast Guard and Navy are tabulated
below.?’

Service Branch Number of Vessels (Year)
Air Force (2009)
e Aircraft: 5,603

% Department of Defense. Active Duty Military Personnel by Rank/Grade. 28 Fed 2009. Department of Defense, Web. Mar 2010.
<http://siadapp.dmdc.osd.mil/personnel/MILITARY/rg0902.pdf>.

Z'"Coast Guard 2010 Snapshot.” U.S. Coast Guard. U.S. Department of Defense, 2010. Web. 16 Sep 2010.

<http://www.uscg.mil/top/about/doc/uscg_snapshot.pdf>
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(2009)

e Aircraft: 3,915

e Watercraft: 300

e Ground Vehicles: 200,000+
(2009)

Coast Guard e Aircraft: 211

e Watercrafts: ~ 2,000

(2010)

Navy e Deployable Battle Force Ships: 285
e Operational Aircraft: 3,700+
Total | 216,014

Army

While this assessment cannot claim that each of these vessels will carry barrier breaching technologies such as
the B.O.L.D., or will replace existing tools with those like the B.O.L.D., these general quantifications may be
indicative of market opportunity. Further, as the United States Coast Guard is involved in the response to and
subsequent rescue operations of maritime accidents, potentially employing technologies that may be able to cut
through barriers (i.e. boat hulls), particular relevance may exist for Coast Guard rescue and salvage
operations.”® 1n 2008, alone, the Coast Guard responded to 24,000 search and rescue cases and saved more than
4,000 lives.* While information regarding the number of search and rescue operations that required barrier
breaching was not accessible, this assessment understands that such activities may be required during maritime
rescue procedures. As such, technologies such as the B.O.L.D. that are operational where water may be present
may serve to enhance the capabilities of this military branch with regard to rescue operations. Additionally, as
the Coast Guard may derive value from technologies such as the B.O.L.D., it may follow that other military
vessels may also find value from technologies that may used in barrier breaching. That said, reviewing the
figures above may provide one additional method by which to quantify potential market opportunity within a
military context.

Based on the military vessel data examined, it also may appear that a large pool of prospective end
complementary units may exist within the Army, as there are in excess of 200,000 ground vehicles in use as of
2009.% As noted, this assessment understands that barrier breaching and/or disaster clean up and rescue
operations may be activities that are performed by military personnel. As such, the 200,000 ground vehicles
may be representative of a prospective pool of vehicles in which the B.O.L.D. may be carried.

Moving forward and with regard to market quantification, the threat of explosive devices may prove to be one
of the largest within the military. Specifically, the battle against improvised explosive devices (IEDs) within
current military combat may be indicative of a significant market need. Moreover, while disposal and
neutralization techniques are highly sought after, as IEDs are one of the top ranking causes of death within
current combat initiatives, their use against U.S. forces is an unfortunate reality. As such, technologies that
assist military personnel respond to such events may find enhanced market relevance, as it may appear that
IEDs may present a threat to military personnel for the foreseeable future. As a result of potentially significant
market need for military responder technologies, this assessment will define the military market for barrier

% bid
2 Ipid
% Note: end complementary units refers to a pool of units (i.e. ground vehicles) to which a B.O.L.D. may be assigned
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breach technologies within current military conflicts in foreign locales. This is differentiated from the
circumvention of domestic explosive ordnance threats, designated by this assessment to be within the civilian
first responder market. Within the following discussion, “explosive ordnance” and “IEDs” are used
interchangeably as the differentiation does not alter the B.O.L.D.’s barrier breach application. This assessment
understands that the existence of IEDs within the sphere of U.S. military existence may connote the sustained
threat of IED explosions within the bounds of a military context. These explosions may in turn create
conditions for which barriers including, but not limited to, collapsed structures and/or wrecked vehicles may
need to be cut, breached, or otherwise overcome in order to perform operations such as search and rescue and/or
clean up operations. As such, this assessment will briefly examine the IED threat to the U.S. military in order to
develop a fundamental understanding of this sustained threat and the impact that it may have on technologies
such as the B.O.L.D. that may be employed in response to the implementation of said threats.

Although threat data is tightly controlled by the Department of Defense (DoD) to avoid revealing feedback
about the effectiveness or ineffectiveness of different explosive designs, the threat and toll of IEDs is widely
recognized. IED neutralization has steadily risen to the top of military priorities as rates of IED usage and
efficacy have also increased. While the IED was not initially a threat to US forces in current conflict, the IED
threat has become credible, prevalent, and lethal. Take for example the following figures—quantification which
may be indicative of a viable market need for technologies that may be used in the rescue and clean-up efforts
following IED explosions.

Within Afghanistan and Irag, IEDs have taken the lives of more than 2,000 US troops since 20013! In 2009, US
military deaths in Afghanistan doubled compared with a year ago; a tally by the Associated Press shows 304
American service members had died as of December 30, up from 151 in 2008. An astounding 129 of these US
fatalities, or more than 40 percent, were caused by IEDs. Similarly, there were more than 7,000 IED incidents in
2009 (including explosions, the discovery and defusing of the bombs or civilians turning over IEDs) compared
to a mere 81 in 2003. Estimates place more than three-quarters of American deaths and injuries in Afghanistan
as a result of IEDs. The devices may also wreak havoc on the civilian population either deliberately or
inadvertently. In the last four months of 2009, 117 Afghan civilians were killed by the devices.*

Based on the data above, it may be difficult to debate that the threat embodied within explosive ordnances,
especially improvised devices, is bona fide. As discussed, the threat of IEDs has become a significant
consideration for the U.S. military and as such, significant spending has been directed towards overcoming such
threats. According to the Congressional Research Service of the Library of Congress, for FY2006 (the Title 1X
Bridge Fund and FY06 Supplement) the funding enacted for the Joint IED Defeat Fund was $3.3 billion. For
FY2007 (Title IX Bridge Fund and FY2007 Supplement), the amount was $4.3 billion.*®* The FY2008 budget
request from the Department of Defense (Baseline DoD and FY2008 Global War on Terror Budget Request)
was $4.5 billion and resulted in programs such as Attack the Network ($926,000), Defeat the Device ($2.7

31 Dreazen, Yochi. "The Bomb Squad." WSJ.com. 07 Feb 2007. Wall Street Journal, Web. Jan 2010.

<http://online.wsj.com/article/SB123397062617659323.html>.

%2 |bid

% See CRS Report RL33110, The Cost of Irag, Afghanistan, and Other Global War on Terror Operations Since 9/11, and CRS Report RL33999,
Defense: FY2008 Authorizations and Appropriations.
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million), and Train the Force ($334,000). The total funding thus far is $12.1 billion.* This government
spending may be indicative of the seriousness of the threat that IEDs pose to the military population. As the
threat of IED explosions persist, so, too may the need for equipment designed to cut through barriers and rescue
casualties injured as a result of said explosions. That said, the B.O.L.D. may find market relevance within these
situations where cutting may be required to rescue and/or clean up from IED explosions.

4.1.2 Drivers and Influence
Military Enlistment

As the military market has been defined via prospective end-users—enlisted and officer personnel—levels of
enlistment may then serve as one potential source of market influence. As overall enlistment rises/falls, so too
may the number of potential end users employing the B.O.L.D. (and being trained to do so) fluctuate. With that
said, the United States Bureau of Labor Statistics (BLS) estimates relatively stable levels of active-duty
personnel through the year 2018. With the emergence of recent military conflicts such as those in the Middle
East, consequent personnel strains may lead to increases in recruitment efforts among the armed forces in the
near term.* Increased (successful) recruitment and enlistment may serve to positively influence the level of
enlisted military to serve as prospective end-users of the B.O.L.D..

The Bureau of Labor Statistics further estimates that in order for the armed forces to replace personnel due to
retirement or completed military commitment, approximate annual recruitment will be 184,000.% This annual
regeneration of enlisted personnel may also serve to constitute a potential pool of end users that may be trained
on barrier breach methods and as such, the B.O.L.D. may find sustained relevance as go-to-market needs are
met and market adoption ensues.

As noted, levels of deployment may carry increased likelihood of combat activity and corresponding combat
injury. Understanding that combat casualties may connote a situation where military personnel may need to cut
and subsequently breach a physical barrier in a combat situation, combat casualties may be an additional
indicator of market relevance for devices such as the B.O.L.D..

Two of the most recent military engagements which have resulted in combat activities and combat casualties are
Operation Iragi Freedom (OIF) and Operation Enduring Freedom (OEF). ¥ Both of these military operations
are categorized under the Global War on Terrorism. The Statistic Information Analysis Division (SIAD) of the
Department of Defense (DoD) provides military casualty information for both of these conflicts which may

34 1hi
Ibid

% "Occupational Outlook Handbook, 2010-11 Edition; Job Opportunities in the Armed Forces." Bureau of Labor Statistics. U.S. Bureau of Labor

Statistics, 07 Dec 2009. Web. May 14 2010. <http://bls.gov/oco/ocos249.htm#outlook>.

36 |hi
Ibid.

3" Note: OEF, while focusing on casualties that occurred in Afghanistan, Pakistan and Uzbekistan also include casualties in and around Guantanamo
Bay (Cuba), Djibouti, Eritrea, Ethiopia, Jordan, Kenya, Kyrgyzstan, Philippines, Seychelles, Sudan, Tajikistan, Turkey and Yemen.
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shed light on casualty occurrence within the United States military market, prompting prospective market
opportunity for technologies that may be employed to rescue and/or aid in the rescue of said casualties.*®

According to the SIAD, between October 7, 2001 and June 5, 2010, a total of 43,549 U.S. military casualties
have resulted from activities associated with the Global War on Terrorism. This includes 5,473 deaths and
38,076 combat soldiers wounded in action (WIA). The chart below relays these figures as percentages by cause
of casualty within both OIF and OEF.**

OTHER/ NON-WEAPONRY
WEAPONRY, ROCKET 2.8%
PROPELLED GRENADE : ==
2.6%

WEAPONRY, OTHER - NOTREPORTED/
0.0% . UNKNOWN/
WEAPONRY, NUCLEAR, y MISCELLANEOUS
CHEMICAL OR BIOLOGICAL 4 \ 13.1%

AGENTS
0.0%

WEAPONRY, GRENADE
0.2%

% »Global War on Terrorism Casualty Summary by Component.” DoD Personnel & Procurement Statistics. U.S. Department of Defense, Jun 2010.
Web. 18 Jun 2010. <http://siadapp.dmdc.osd.mil/personnel/CASUALTY/gwot_component.pdf>.

% »Global War on Terrorism Casualty Summary by Reason." DoD Personnel & Procurement Statistics. U.S. Department of Defense, Jun 2010. Web.
08 Jun 2010. <http://siadapp.dmdc.osd.mil/personnel/CASUALTY/gwot_reason.pdf>.
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Global War on Terrorism Casualties, by Cause

Global War on Terrorism Casualties, by Cause
October 7,2001 Through June 5, 2010
Number Percentage of
Cause of Casualty of Casualties Total
OTHER/ NON-WEAPONRY 1231 2.83%
WEAPONRY, ARTILLERY/MORTAR/ROCKET 3,156 7.25%
WEAPONRY, EXPLOSIVE DEVICE 27,593 63.36%
WEAPONRY, GRENADE 71 0.16%
WEAPONRY, GUNSHOT 4,644 10.66%
WEAPONRY, NUCLEAR, CHEMICAL OR BIOLOGICAL
AGENTS 21 0.05%
WEAPONRY, OTHER 4 0.01%
WEAPONRY, ROCKET PROPELLED GRENADE 1,129 2.59%
NOT REPORTED/UNKNOWN/MISCELLANEOUS 5,700 13.09%
TOTALS 43,549 100%

Defense Manpower Data Collection Center: Data, Analysis, and Programs Division

Casualties incurred as a result of weaponry accounts for the largest proportion of overall casualty incidences
(84.04%). Casualties as a result of explosive devices account for roughly 63% of all combat casualties within
the Global Ware on Terrorism. That said, this assessment recognizes the prospective market relevance of the
B.O.L.D. within military installations, driven by the occurrence of combat activity and subsequent casualty in
military theatre. Additionally, as casualties resulting from explosive devices may connote potential structural
collapse and/or the creation of a physical barrier that may need to be overcome, technologies that may assist in
the barrier breaching process may have enhanced relevance. In that regard, the prevalent use of explosive
devices in historical and current combat activity may drive market opportunity for the B.O.L.D..

Within Afghanistan and Iraq, IEDs are described as one of the top killers of US forces, taking the lives of more
than 2,000 US troops in the two countries since 2001. In 2009, US military deaths in Afghanistan doubled
compared with a year ago; a tally by the Associated Press shows 304 American service members had died as of
December 30, up from 151 in 2008. An astounding 129 of these US fatalities, or more than 40 percent, were
caused by IEDs. *° In short, the protective means available to soldiers may not be able to fully mitigate the
effects of explosions. That said, if an explosion connotes possible structural collapse and/or the creation of a
barrier to be overcome during rescue operations, then technologies that are able to overcome said barriers in a
timely manner may hold particularly enhanced relevance among those involved in rescue operations, as injuries
created as a result of IED explosions may require immediate medical care.

“Dreazen, Yochi. "The Bomb  Squad." WSJcom. 07 Feb 2007. Wall Street Journal, Web. Jan  2010.
<http://online.wsj.com/article/SB123397062617659323.html>.
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In addition to examining casualties associated with the Global War on Terrorism by type, understanding that the
occurrence of casualties may imply a barrier which may be breached, the table below relays the same casualty
figures by military service component. An examination of the relative proportion of casualties within each
branch may serve to influence relative levels of military market need for the B.O.L.D..

Global War on Terrorism Casualty Totals

AirForce
2504

Navy
2%

Global War on Terrorism

Casualty Type by Military Service Component—Active, Guard, and Reserve

October 7, 2001 Through June 19, 2010
Casualty Type Army Navy | Marines | Air Force | Totals
Global War on Terrorism 3,0751 | 922 11,459 711 43,843
Casualty Proportion 70% 2% 26% 2% 100%
OIF Totals 25,381 | 739 9,646 497 36,263
Hostile Death 2,534 65 851 29 3,479
Non-Hostile Death 688 38 171 22 919
WIA 22,159 [ 636 8,624 446 31,865
OEF Totals 5370 183 1,813 214 7,580
Hostile Death 602 36 156 27 821
Non-Hostile Death 195 21 48 26 290
WIA 4,573 126 1,609 161 6,469

OIF: Operation Iraqi Freedom; OEF: Operation Enduring Freedom
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Information provided by the SIAD indicates that a significant number of military casualties occur within the
branch of the Army (roughly 70%), likely due in part to the size of enlistment and deployment. If the
assumption is maintained that increased rates of casualty imply situations in which a physical barrier may be
created which may need to be breached—particular market relevance of the B.O.L.D. may exist within the
Army. Size of the military branch, rates of deployment and corresponding rates of casualty appear to be
interrelated factors which may all serve to influence market opportunity within military installations. As combat
activities persist, the need for technologies which may enable military personnel to more effectively respond to
situations in which barriers may need to be breached. That said, the B.O.L.D. may represent one such
technology that may find relevance within a military context.

International and Domestic Climate

As discussed, the threat of IEDs may create a need for situational preparedness among military personnel.
While an unfortunate occurrence, military personnel must be equipped to respond to these threats and as such,
tools that enhance the ability of IED incident responders to perform rescue and clean-up operations may hold
market relevance. That said, international and domestic climates (i.e. turmoil) essentially explain the “why,”
the “when,” and the “where” of the IED explosions. However, the “how” can introduce additional market
influences. External to the B.O.L.D.’s specific technological functionality, the following factors may affect the
market for technologies that are used in response to IED explosions:

e Material availability
o Affordability

e Knowledge availability
e Social context

e Circumvention

Foremost, materials for explosive ordnance creation need to be available. In light of the rampant use of IEDs in
current military conflict, the widespread availability of related materials may have amplified the market need
for, and market relevance of, those technologies that responders to IED explosions may employ. This is in
seemingly stark contrast to the United States, for example, as availability of such materials is much more
limited, legally controlled and subsequently, IED and explosive ordnance occurrences are much more limited.

If materials are physically available, they need to then also be “affordably” available. Increased physical
availability may indicate increased affordability, especially within improvised explosive devices. For example,
current IEDs see the easy acquisition and use of pre-existing components such as garage door openers and cell
phones. If materials are widespread in their accessibility, costs and required expenses in order to acquire them
can decrease, and the likelihood of their creation and deployment may increase. As the likelihood of creation
and deployment increases, so, too may the demand increase for those devices which may be used in the
response of IED explosions.

When components are available and affordable, one of the missing factors is that of knowledge. In most
contexts, knowledge of explosive ordnance creation is limited; the key word being context. In current conflict,
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IED creation is a much more common trade than in the context of Westernized nations and in non-conflict
environments. The knowledge to create explosive ordnances inherently exists, but the amount of said
knowledge can be either amplified or limited by the existence of information sharing networks, and the ability
and willingness to share said information. For example, congressional reports indicate that Taliban forces in
Afghanistan appear to have learned some IED techniques from Iragi insurgents.*! Similarly, insurgents have
been able to build and deploy IEDs by using networks that, for centuries in Afghanistan and Iraq, have formed
the sinews of commerce and survival for tribes and factions.** Iraq has also seen small, highly skilled IED cells
hiring themselves out to other insurgent groups. The knowledge of how to combine physically available,
affordable materials needs to exist. The willingness and ability to share this information may then have a
positive correlation with rates of explosive ordnance usage and thus, the need for tools which are employed in
the aftermath of said usage.

Also touching on the contextual nature of the explosive ordnance neutralization market, social factors can play
an important role. If the use of explosive ordnances or improvised explosive ordnances is “socially acceptable,”
the risk of use explosion may increase, subsequently increasing the need for tools which may be employed to
respond to said such events. An example is articulated by Captain Joseph Garaux in the January 2010 Marine
Corps Gazette. Garaux writes, “Should a US citizen witness an IED being emplaced near his home he would
call the police without fear of reprisal, or he would stop the IED perpetrator knowing the community would
support such a decision.” Effectively, social factors may be heavily related to political climate, but here it is
noted that social tolerance of explosive ordnances within these climates may increase the rate of IED
implementation. If insurgents are no longer willing to risk smuggling, manufacturing or emplacing IEDs, then
IEDs may decrease in deployment or even be eliminated. If civilian populations no longer allow insurgents to
conduct IED operations, then IEDs may no longer exist. If IEDs do not exist, or rates of usage decrease, so does
the need for technologies that may be employed to respond to IED incidents.

Lastly, circumvention of EOD technologies is said to have an impact on the market need for EOD
technologies. While the purpose of this assessment is not the evaluation of the market demand for EOD
technologies, it identifies that the presence of IED capabilities, coupled with the desire and means by which to
employ said devices may create situations in which barrier breaching technologies may be warranted in both
rescue and clean-up efforts. That said, the B.O.L.D. may hold market relevance and as such, IED development
may drive market need for such a tool.

These five factors are interrelated to reveal somewhat of a hierarchical relationship, which is expressed in the
diagram below:

“Gen Montgomery Meigs, On the Offensive: The Battle Against IEDs, Marine Times, April 16, 2007,
http://www.harmonieweb.org:40793/news/Pages/OnTheOffensive.aspx.
42 Bergen, Peter, “The Taliban, Regrouped and Rearmed,” The Washington Post, September 10, 2006.
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Understanding this dynamic relationship may serve to shed light on the notion that as the international and
domestic political climates change, so, too may the conditions within which the military may function and as
such, the ability to prepare for and respond to a number of instances where barrier breach and or cutting may be
necessitated may drive demand for technologies such as the B.O.L.D..

In evaluating potential market opportunity for the B.O.L.D. through a military lens, it appears that there may be
a fit that exists between the B.O.L.D.’s barrier breaching capabilities and the existence of situations in which
barrier breaching/ cutting may be required as a result of combat activity. That said, prospective military end
users may have an increased propensity to adopt technologies such as the B.O.L.D. if it can perform and
provide value greater than currently employed technologies. Additionally, as will be discussed in the Cautions
and Considerations section of this assessment, the degree to which a technology, such as the B.O.L.D.,
performs above alternative barrier breach options and the cost per unit of perceived additional benefit may
influence ultimate purchase decisions. Said another way, if the B.O.L.D.’s performance is greater than that of
potential competitors, the added benefit that it provides may be taken into consideration along with the cost at
which it does so and as such may hold significant influence over adoption. That said, it appears that market
opportunity exists for technologies that may be employed in barrier breach activities and as such, may indicate
potential market opportunity for the B.O.L.D..
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4.2  Civilian Market

Understanding the B.O.L.D.’s potential application as a first responder cutting device, a general evaluation of
the overall market in which it may hold enhanced relevance may shed light on potential market opportunity for
the B.O.L.D. Generally speaking, the B.O.L.D. may serve to enhance first responders’ abilities to react to
situations in which barriers may need to be breached in order to rescue or gain access to disaster victims. That
said, this assessment will identify and evaluate several areas in which the B.O.L.D. may hold relevance. Note
may be made that while this assessment identifies and evaluates several potential markets in which the B.O.L.D.
may find enhanced market relevance, these markets are by no means exhaustive and additional opportunity may
be revealed as the B.O.L.D. is developed and market adoption ensues. That said, within a civilian context, this
assessment will evaluate potential market opportunity for the following markets:

e Civilian First Responder Victim Extraction
e Disaster Clean-Up

4.2.1 Civilian First Responder

The civilian first responder market is differentiated from that of the military market in that, within the bounds of
this assessment, it denotes civilian personnel who hold first responder employment within a non-military
context.** Accepting this definition, first responders may then include those grouped within the United States
Bureau of Labor Statistics’ (BLS) occupation classification of “protective services.” This classification
comprises the historically connoted civilian first responders of fire fighters, police officers, and emergency
medical technicians (EMTSs) and paramedics. The BLS articulates the following employment figures for 2008
and the projected change from 2008 through 2018. **

First Responder SOC Employment Projected Employment Change, 2008-
Category Code 2008 2018 2018
Number | Percent
Fire Fighters 33-2011 310,400 367,900 57,500 16%
Police Officers 33-3050 665,700 723,300 57,600 8%
EMTS & Paramedics 29-2041 210,700 229,700 19,000 8%
Average 1,186,800 1,320,900 134,100 10%

When first responder employment statistics are accepted as a market indicator for barrier breaching
technologies, such as the B.O.L.D., it may appear the growth in this area may remain positive and indicate
market growth. Reviewing employment growth projections, it may be seen that the three represented categories

43 Note: Civilian personnel are asserted to be persons following the pursuits of civil life, especially one who is not an active member of the military.
Non-military context connotes domestic environments, no differentiated by military usage or ownership of facilities or land.

44 Bureau of Labor Statistics, United States Department of Labor. “Occupational Employment Statistics.” Protective Service Occupations.” U.S.
Bureau of Labor Statistics, 14 May 2010. Web. June 2919. <http://www.bls.gov/oes/curret/0oes330000.htm>
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of first responders are positive. It is these first responders who may serve as end-users, responding to instances
where barrier breaching and victim extraction may be required, subsequently generating demand for
technologies such as the B.O.L.D. As such, reviewing employment projections may provide an added depth of
market quantification that considered in conjunction with market growth projections may offer insight into this
prospective market and ultimately the possible opportunity for the B.O.L.D.

While civilian first responders represent a prospective pool of first responder victim extraction tool end users
there may not necessarily be a one-to-one ratio between first responders and the B.O.L.D. need. That said,
among prospective first responder end-users, there may be rescue technologies deployed to a specified type of
first responder unit, or to first responder facilities. Thus, an examination of said first responder facilities may
shed light on prospective first responder tool and ultimately B.O.L.D. market opportunity within the civilian
first responder market. According to the United States Fire Administration (USFA) 30,170 fire departments
were in existence as of 2009 with an approximate 52,400 fire stations in operation.*> Additionally, the most
current data provided by the Bureau of Justice Statistics identifies 17,876 state and local law enforcement
agencies with the equivalent of at least one full-time officer in the United States in 2004. *° Additional note
may be made that while the above occupations are generally considered first responders some groups, such as
firefighters, may have a higher propensity to use barrier breaching technologies such as the B.O.L.D..*"*8

The table below articulates the breakdown of fire departments in the U.S. by type and may provide an additional
point of potential market quantification. While it may be unlikely that every fire fighter would have a barrier
breaching device such as the B.O.L.D., the number of fire departments may be a more appropriate
representation of one potential pool of prospective end users and as such may provide a foundation upon which
to build initial market penetration strategies.*

Number of Fire Departments in the U.S. 1999-2008

45 "U.S. Fire Administration.” USFA 2010: n. pag. Web. 27 Jul 2010. <http://www.usfa.dhs.gov/>.

“Bureau of Justice Statistics, Office of Justice Programs. "Census Of State And Local Law Enforcement Agencies, 2004." Bureau of Justice
Statistics (BJS) - Publication and Product Details. Bureau of Justice Statistics, 23 Apr 2010. Web. May 2010.
<http://bjs.ojp.usdoj.gov/index.cfm?ty=pbdetail &iid=539>.

“""Emergency Medical Technitians and Paramedics.” Occupational Outlook Handbook, 2010-2011. Bureau
of Labor Statistics, 2010. Web. 16 Sep 2010.

48"Firefighters." Occupational Outlook Handbook, 2010-2011. Bureau of Labor Statistics, 2010. Web. 16
Sep 2010.

“"Fire Departments.” Fire Statistics. U.S. Fire Administration, 2010. Web. 20 Sep 2010.
<http://www.usfa.dhs.gov/statistics/departments/index.shtm>.
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Year Delj)&alllrfg:nts All Career Mostly Career V(l)vlll(:lslttlger All Volunteer
1999 30,436 1,752 1,639 4,651 22,394
2000 26,354 1,878 1,407 3,845 19,224
2001 30,020 1,928 1,539 4,671 21,882
2002 30,310 2,044 1,480 4,886 21,900
2003 30,542 2,018 1,582 5271 21,671
2004 30,400 1,917 1,242 4,084 23,157
2005 30,330 2,087 1,766 4,902 21,575
2006 30,635 2,321 1,731 5,134 21,449
2007 30,185 2,263 1,765 4,989 21,168
2008 30,170 2,315 1,790 4,830 21,235

While note may be made that the overall number of fire departments has decreased slightly over the period
examined, taking employment projections into consideration with the number of fire departments and the
number of fire stations, it appears that there may be a stable market for technologies that target the first
responder market and may align well with their core function of civilian protection. That said, if devices such
as the B.O.L.D. are able to gain respect within the marketplace, additional market adoption may ensue.

In line with the above discussion regarding the number of fire fighters and the number of fire departments in
terms of a market quantification tool, this assessment will briefly evaluate the vehicle breakdown of fire
departments in an attempt to develop a better understanding of an appropriate representation of prospective end
users. While the number of fire fighters may represent a prospective group of end users that may employ
barrier breach technologies, such as the B.O.L.D., note was made that it may be unlikely that a 1:1 relationship
would exist between the number of barrier breach technologies to be sold and fire fighter. The U.S. Fire
administration provides data on the number of fire vehicles that exist within the U.S. and as some of these
vehicles may be equipped with technologies that may assist in barrier breaching, such as may be needed in
response to a vehicle accident, these numbers are understood to provide one additional level of context with
regard to prospective end user estimates. Over the period examined from 2006 to 2008, there were an estimated
68,200 pumpers, 6,725 aerial apparatuses, and 75,300 other fire suppression vehicles.®® **  The chart below
articulates the numbers provided by the U.S. Fire administration. >

Fire Department Vehicles (2006-2008)
Pumpers | 68,200

“FEjre Departments.” Fire Statistics. U.S. Fire Administration, 2010. Web. 20 Sep 2010.
<http://www.usfa.dhs.gov/statistics/departments/index.shtm>.

51 Note: Other suppression vehicles includes, but is not limited to, tankers, brush vehicles, pumpers less than 1,000 gallons per minute, and hose
usage

%2 Ibid
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Aerial Apparatus 6,725

Other Supression Vehicles (Including
tankers, brush vehicles, pumpers less | 75,300
than 1,000 gpm, hose usage, etc.)

Source: U.S. Fire Administration

As pumpers are understood to be fire trucks with water tanks that respond to emergency situations, the number
of pumpers may represent a potential pool of first responder vehicles that may be equipped with barrier breach
technologies such as the Jaws of Life, a popular first responder barrier breach cutting tool. While other
suppression vehicles may also have barrier breaching equipment, based on the nebulous nature of the U.S. Fire
Administration’s description of other suppression vehicles this assessment will generally offer the number of
pumpers as a market quantification foundation upon which a larger market opportunity may be discovered. Note
may also be made that there are approximately 300 privately owned lifeline helicopters in the U.S.>® This may
also represent a vehicle that may be equipped with barrier breach technologies and as such may be identified as
a prospective group of end users.

Moving forward, this assessment has identified one potential core application of the B.O.L.D. to be that of
barrier breaching in an automotive accident victim extraction situation.>* Understanding that vehicle accidents
may warrant the need for barrier breach technologies such as the B.O.L.D., an evaluation of vehicular accidents
in the U.S. may shed light on potential market opportunity that may exist for said technologies. According to
the U.S. Census Bureau, there were roughly 10.6 million motor vehicle accidents in the U.S.>> Note may be
made that over the period from 1980 to 2007, the number of vehicular accidents decreased from 17.9 million to
10.6 million. While this overall decrease in vehicle accidents may imply a reduction in the need for barrier
breach technologies, there still may be significant need for technologies that assist in the victim extraction
process. Additionally, while there may not exist a 1:1 ratio between accidents and barrier breaches, said
accidents may represent one means by which to develop an understanding of potential need for technologies
that assist in rescuing accident victims from automobiles and as such, may represent a potential method by
which to quantify the barrier breach market. Total vehicular accident statistics are provided below:°

Total Vehicular Accidents in the U.S. 2000-2007 (Millions)>57
Year 1980 | 1990 | 1995 | 2000 | 2003 [ 2004 | 2005 | 2006 | 2007
Total Crashes 17.9 11.5 10.7 13.4 11.8 10.9 10.7 10.4 10.6

53 Benjamin, John, Odgaard, Adam B.O.L.D Rescue System: Beam of Life Device Purdue

% Note: The words extraction and extrication may both be used in describing the process of removing accident victims from vehicles.

®"Transportation: Motor Vehicle Accidents and Fatalities.” The 2010 Statistical Abstract. U.S. Census
Bureau, 2010. Web. 06 Sep 2010.

% Ibid

57 Note: Data excludes motorcycles
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Motor Vehicle Accidents 1980-2007

(Numbers in Millions)

Additional note may be made that while the data indicates a significant drop in accidents over the period
examined, it may appear that vehicle accidents have leveled off over the last several years examined. This may
indicate a sustained need for tools that may be used in victim extraction efforts, and therefore a stable demand
for tools such as the B.O.L.D.

With additional regard to vehicle accidents, it may further be noted that transportation incidents accounted for
roughly 39% of all occupational fatalities (1,682) in the U.S. in 2009.>® While transportation fatalities do not
necessarily equate to the use of barrier breach technologies, it may be indicative of a market need for such
technologies, as first responders to these incidents may require the ability to cut through a barrier such as a door
or the roof of a car. An overall breakdown of occupational fatalities in the U.S. in 2008 and 2009 may be found
in the chart and graph below.

Fatal Occupational Injuries by Event or Exposure:
Total & Exposure to Harmful Substances or Environments>°

Event or Exposure® Fatalities

® "National Census of Fatal Occupational Injuries in 2009 (Preliminary Results).” BLS. Bureau of Labor
Statistics, 19 Aug 2010. Web. 09 Sep 2010. <http://www.bls.gov/news.release/pdf/cfoi.pdf>.
* Ibid
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2008™ 2009*
Number Percent
Total 5,214 4,340 100
Transportation incidents 2,130 1,682 39
Highway 1,215 882 20
Collision between vehicles, mobile equipment 597 421 10
Moving in same direction 156 97 2
Moving in opposite directions, oncoming 202 169 4
Moving in intersection 130 77 2
Vehicle struck object on side of road 323 222 5
Noncollision 275 218 5
Jack-knifed or overturned-no collision 239 183 4
Non-highway (farm, industrial premises) 284 260 6
Overturned 151 134 3
Worker struck by a vehicle 329 265 6
Railway accident 34 33 1
Water vehicle accident 76 82 2
Aircraft accident 191 156 4
Assaults and violent acts 816 788 18
Homicides 526 521 12
Shooting 421 420 10
Stabbing 33 48 1
Self-inflicted injuries 263 237 5
Contact with objects and equipment 937 734 17
Struck by object or equipment 520 414 10
Struck by falling object or equipment 356 272 6
Struck by flying object or equipment 51 40 1
Caught in or compressed by equipment or objects 302 232 5
Caught in running equipment or machinery 109 112 3
Caught in or crushed in collapsing materials 100 80 2
Falls 700 617 14
Fall to lower level 593 518 12
Fall from ladder 119 122 3
Fall from roof 123 109 3
Fall from scaffold, staging 68 53 1
Fall on same level 92 83 2
Exposure to harmful substances or environments 439 390 9
Contact with electric current..........cccccevnennene. 192 168 4
Contact with overhead power lines.......... 102 63 1
Contact with temperature extremes............... 37 39 1
Exposure to  causticc, noxious, or  allergenic | 130 119 3
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SUDSTANCES....oiiceiee ettt e
Inhalation of substances..........ccccceeveeunneen. 56 42 1
Oxygen defiCiency.........cccuverinnecieinriesiense s 79 62 1
Drowning, submersion..........cccocuvcerieeene 60 51 1
Fires and explosions 174 113 3

>|‘Based on the 2007 BLS Occupational Injury and Illness Classification Manual. Includes other events and exposures, such as bodily reaction, in addition to those shown separately.

>k*Totals for 2008 are revised and final. The BLS news release issued August 20, 2009, reported a total of 5,071 fatal work injuries for calendar year 2008. Since then, an additional

143 job-related fatalities were identified, bringing the total job-related fatality count for 2008 to 5,214.

>|<**Totals for 2008 are revised and final. The BLS news release issued August 20, 2009, reported a total of 5,071 fatal work injuries for calendar year 2008. Since then, an

additional 143 job-related fatalities were identified, bringing the total job-related fatality count for 2008 to 5,214.

Fatal Occupational Injuries by Event or Exposure 2009

Fires and explosions
3%

Exposure to harmful
substances or
environments

9%

While it may be difficult to accurately predict where and when situations may occur for which barrier breaching
technologies may be valuable, the persisting potential for the occurrence of these situations in which barrier
breach technologies may enhance the ability of first responders to effectively respond to said events may
represent a market opportunity for technologies that are able to provide additional benefit greater than that of
currently commercialized technologies. Emerging technologies such as the B.O.L.D. may offer a product
option for first responders that will enhance their abilities to respond to these situations and as such, market
opportunity may exist. Pricing considerations may significantly impact prospective end user propensity to
purchase technologies perceived as expensive, however, assuming that the benefits created by technologies such
as the B.O.L.D., are greater than the perceived cost, adoption may ensue. Pricing and prospective end user
purchase considerations will be discussed in the Cautions and Considerations section of this assessment.
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4.2.2 Market Drivers and Influences

In evaluating potential market opportunity for the B.O.L.D. to be employed as a first responder tool for victim
extraction in vehicle accidents a discussion on market drivers and influences may shed further light on the
potential viability of said market opportunity. Understanding that the demand for tools that assist in barrier
breaching may be driven by the number of incidents for which they may be required, an evaluation of motor
vehicle accidents may represent an initial starting point for consideration.

In the Civilian Market section of this assessment, an examination of the number of vehicle accidents was
employed as one tool by which to potentially quantify the first responder barrier breach tool market. As was
noted, the number of vehicular accidents has decreased over the period examined from 1980 to 2007.%° While
initial observations may suggest a reduction in the demand for tools that may assist in victim extraction, it may
be noted that the existence of the potential for these incidences to occur may sustain demand for devices such as
the B.O.L.D.. As equipment such as barrier breaching tools are often employed in response to incidents as
opposed to the prevention of incidents, first responder groups may be inclined to have these technologies on
hand in order to maintain the ability to effectively respond to situations in which barrier breaching may be
required. That said, while data indicates that the number of accidents declined over the period examined, the
need for preparedness may not have diminished. The potential for accidents to occur may sustain demand for
first responder barrier breach tools and as such may sustain market opportunity for emerging technologies that
may present a superior method by which to breach said barriers.

Total Vehicular Accidents in the U.S. 2000-2007 (Millions)®1
Year 1980 | 1990 | 1995 | 2000 | 2003 | 2004 | 2005 | 2006 | 2007
Total Crashes 17.9 11.5 10.7 13.4 11.8 10.9 10.7 10.4 10.6

Considering that the propensity for accidents to occur may be a function of vehicle travel, this assessment will
move to briefly examine vehicle miles traveled as one potential indicator for vehicle accidents. While there
may be a number of contributing factors to vehicular accidents including, but not limited to, driver intoxication,
and adverse roadway conditions this assessment will hold those variables constant, understanding that in order
for accidents to occur, citizens must first opt to operate vehicles. According to the U.S. Department of
Transportation, Federal Highway Administration, vehicle miles traveled (VMT) has increased rather
significantly over the period examined from 1970 to 2009 from roughly 1.1 trillion VMT to 3.4 trillion VMT,
respectively. ®? In reviewing the data examined, it may appear that there is not necessarily a direct relationship
between VMT and the number of vehicle accidents, however, as the number of miles traveled increases, the
potential for vehicle accidents may persist, potentially warranting first responder preparedness with regard to
responding to situations where victim extraction may require the breaching of physical barriers such as car
doors. The graph below represents historical and projected data provided by the U.S. Department of

8 “Transportation: Motor Vehicle Accidents and Fatalities.” The 2010 Statistical Abstract. U.S. Census
Bureau, 2010. Web. 06 Sep 2010.

81 Note: Data excludes motorcycles

82 vvehicle Miles Traveled (VMT) and Vehicle Emissions.” U.S. Department of Transportation. Federal

Highway Administration, 03 Dec 2002. Web. 06 Sep 2010.
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Transportation for vehicle miles traveled over the period from 1970 through 2030. Additionally, a chart with
historical data and projected vehicle miles traveled data may be found in appendix A.%

Vehicle Miles Traveled 1970-2030
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An additional driver for the civilian first responder market may be government funds allocated to specific
organizations to support activities such as equipment procurement. The Department of Homeland Security
(DHS) allocates funds to state and local programs on a yearly basis in order to support these activities. With
specific regard to firefighters, DHS has allocated nearly $1.795 billion dollars to support firefighter activities.
While not all money allocated to firefighters will be spent on technologies that may assist in barrier breach and
subsequent civilian rescue, the allocation of these funds may drive the procurement efforts of first responder
groups and as such, tools that may assist in barrier breaching operations, such as the B.O.L.D., may be driven
by the availability of these funds. The table below articulates DHS fund allocation for the assistance of
firefighters over the past two years. An overall reduction in total allocations may be noted, however, sustained
funding to firefighters may perpetuate the procurement of critical rescue tools, and as such, emerging equipment
that is able to provide superior functionality and overall value to firefighter groups may be seen as preferential,
and market opportunity may ensue.

Department of Homeland Security: FY2009 Enacted and FY2010
Requested Budget Authority for State and Local Programs
(Amounts in Millions)

% Ibid
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FY2009 Enacted FY2010 Enacted
985 810

Assistance to Firefighters

Based on the drivers and influences of the civilian first responder market for barrier breach technologies, it
appears that market conditions may be favorable. Holding constant price information and purchase motives of
first responder groups, it appears that an actual need for barrier breaching technologies currently exists and may
be sustained over the foreseeable future. That said, technologies such as the B.O.L.D. may represent a next
generation technology that could alter the product landscape for first responders. Note should be made,
however, that as product prices increase, a reduction in the ability of first responder groups to purchase may
diminish. Regardless of whether desire to purchase remains, ultimate B.O.L.D. embodiments and market
penetration strategies may hinge largely on pricing considerations within each respective segment.
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4.3 Natural and Manmade Disaster Clean-Up and Rescue

An additional potential market opportunity for barrier breaching technologies such as the B.O.L.D. may result
from the occurrence of natural and manmade disaster clean-up efforts. Recognizing that in the event of said
disasters, barriers may be created that may need to be breached; this may warrant the employment of
technologies capable of overcoming such impediments. Whether a collapsed building or an overturned vehicle,
those charged with the rescue and clean-up response may derive value from technologies able to be used in
restrictive spaces and that may overcome and/or cut barriers in a timely fashion. That said, this assessment will
employ natural and manmade disaster statistics as one way in which to develop a fundamental understanding of
the potential market opportunity that may exist as a result of such events.

4.3.1 Definition and Quantification

Attempts to define and quantify the market of disaster clean-up can be complicated by variant determinants and
qualifiers of what constitutes a disaster, and by the involvement of numerous parties within clean-up efforts.
Definitions of a disaster can be subjective with regard to cause and ramifications, and the entities engaged in
clean-up activities can run the gamete from public to private and non-profit to commercial. As a result, this
assessment adopts three main assumptions: one, disasters, however they may be defined, connote clean-up
activities; two, disastrous events connote building collapse; and three, the collapse of buildings connotes
potential situations in which the use of cutters to remove structural remnants and/or be employed in rescue
operations may exist. While these assumptions are robust—they enable a starting point of analysis and provide
general market indicators.

The disaster clean-up market is first defined by the event of a disaster. As defined by the Merriam Webster
dictionary, a disaster is a “sudden calamitous event bringing great damage, loss or destruction.” These disasters
can be either natural or caused by human beings, and can represent many different types of events. Those
related to weather and the earth’s geology are some of the most widely recognized, but as of late such man-
made disasters as terrorist initiatives have become increasingly common within the characterization of disasters.
Within his 1999 Epidemiology of Disasters Thomas Songer of the University of Pittsburgh characterizes
disasters as: extreme weather events, extreme geological events, and/or industrial mishaps.®* Included in the
former are: floods, hurricanes/cyclones, tornadoes, earthquakes, volcanic eruptions, tsunamis, avalanches,
droughts/famine, and blizzards. Likewise, the Centre for Research on the Epidemiology of Disasters (CRED)
articulates the following classifications of natural disasters.

6 SONGER, T. (1999). Epidemiology of Disasters [online]. University of Pittsburgh. Available from:
http://www.pitt.edu/AFShome /e/p/epi2170/public/html/lecture15/index.htm (16 Aug 2010)
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Disaster Subgroup | Definition Disaster Main Type

Earthquake, Volcano, Mass

Geophysical Events originating from solid earth Movement (dry)

Events caused by short-lived/small to meso
Meteorological scale atmospheric processes (in the spectrum Storm
from minutes to days)

Events caused by deviations in the normal water
Hydrological cycle and/or overflow of bodies of water caused | Flood, Mass Movement (wet)
by wind set-up

Events caused by long-lived/meso to macro
ylong / Extreme Temperature, Drought,

Climatological scale processes (in the spectrum from intra- o
. . - Wildfire
seasonal to multi-decadal climate variability)
. . Disaster caused by the exposure of living Epidemic, Insect Infestation, Animal
Biological : .
organisms to germs and toxic substances Stampede

Songer’s identified industrial mishaps refer primarily to accidents of an industrial nature ranging from chemical
explosions to the collapse of faulty structural foundations. The latter is that adopted by this assessment and
purposeful destruction (i.e. terrorist efforts) is added to the classification. Ultimately, this assessment maintains
the assumption that disastrous events, however they are caused or defined, connote building collapse and thus,
the potential use of barrier breaching and cutting technologies in rescue and clean-up efforts.

With regard to quantification, the Collaborating Center for Research on the Epidemiology of Disasters (CRED)
quotes 354 natural disasters to have been recorded for 2008 in the EM-DAT database, a worldwide database on
disasters.®® This 354 is less than the 2000-2007 yearly average of 397 natural disasters. Disaster costs in 2008
were more than twice the 82 billion US$ annual average for 2000-2007, mainly attributed to the Sichuan
earthquake in China and hurricane Ike in the United States. China remained the most affected country with 29
natural disasters, and the United States ranked second with 22. China and the United States have occupied the
top ranking of disaster occurrence from 2005-2008. CRED reports the following figures to rank the top ten
countries by the number of reported disasters in 2008.

® “EM-DAT." International Disaster Database. CRED Network, 2010. Webh. 07 Sep 2010.
<http://www.emdat.be/>.
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Top Ten Countries by Number of Reported Events, 2008
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Climatological 2 3 1 0 0 1 1 0

® Geophysical 7 1 0 4 0 0 5 0 0 0

® Hydrological 11 4 9 13 9 5 4 7 3 4

= Meteorological 9 14 11 0 1 5 0 0 2 1

With specific regard to the Americas, the number of reported natural disasters remained stable in 2008 (95)
compared to the annual average of 2000-2007 (94). These 95 disasters, however, saw the Americas account for
more than 25% of global natural disaster occurrence in 2008. The CRED provides the following break down of
natural disaster occurrence by region.

No. of Natural Disasters | Africa | Americas | Asia | Europe | Oceania | Global
Climatological 2008 10 4 9 9 0 32
Avg. 2000-07 9 14 13 19 2 57
Geophysical 2008 3 8 18 2 1 32
Avg. 2000-07 3 7 22 3 2 37
Hydrological 2008 48 39 73 9 9 178
Avg. 2000-07 42 39 82 28 5 196
Meteorological 2008 10 44 43 13 2 112
Avg. 2000-07 9 34 42 15 7 107
Total 2008 71 95 143 33 12 354
Avg. 2000-07 63 94 160 65 16 397

Maintaining assumptions, the Americas and Asia may represent those geographic markets with (1) the largest
occurrence of natural disaster and subsequent clean-up activities, (2) the largest number of building collapses

and (3) the largest use of barrier breach and cutting tools for rescue and clean-up operations. The B.O.L.D. may,
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therefore, find market opportunity within the realm of the removal of structural remnants within disaster clean-
up activities and/or rescue initiatives.

The number of industrial mishaps within the United States is not directly articulated by governing bodies, nor
are the number of terrorist attacks resulting in structural damage and/or building collapse. However, the Bureau
of Alcohol Tobacco and Firearms (ATF) quotes the following statistics with regard to explosive incidents in the
United States®®

Year Number of Incidents Number of Injuries | Number of Fatalities
2006 | 3445 explosives incidents | 135 injuries 14 fatalities
2005 | 3722 explosives incidents | 148 injuries 18 fatalities
2004 | 3790 explosives incidents | 263 injuries 36 fatalities

Despite the above ATF quantification, the causes and ramifications of these explosive incidents are not
disclosed. If the established assumptions are maintained, it can be said that each explosive incident (classified as
a disaster) may result in subsequent clean-up activities, and the use of portable laser cutters for removal of
structural remnants and/or rescue initiatives. In this case, the occurrence of explosive incidents reveals potential
market opportunity for the B.O.L.D..

Moving forward, the Federal Emergency Management Agency (FEMA) has established the National Urban
Search and Rescue (US&R) Federal Response System in order to coordinate local emergency services
personnel into “integrated disaster response task forces.’” In the event of a natural or man-made disaster,
FEMA may deploy these task forces in response to such events to perform search and rescue operations.
FEMA provides the following list of past events for which US&R task forces have been deployed.

Past US&R Deployments

%Bureau of Alcohol Tobacco and Firearms. "ATF Fact Sheet." U.S. Bomb Data Center. 2008. ATF Public Affairs Division,
Web. Mar 2010. <http://www.atf.gov/publications/factsheets/factsheet-us-bomb-data-center.html>.

7 "Urban Search and Rescue.” Federal Emergency Management Agency. U.S. Department of Homeland
Security, 2010. Web. 16 Sep 2010.

% |bid
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Olympic Games in Utah 2002
World Trade Center and Pentagon Disasters 2001
Turkey Earthquake 1999
Hurricane Floyd- North Carolina 1999
DeBruce Grain Elevator Explosion- Wicita, KS 1998
Humberto Vidal Building Explosion 1996
Oklahoma Tornados 1996
Murrah Federal Building, Oklahoma City Bombing 1995
Hurrican Opal- Ft. Walton Beach, FL 1995
Northridge Earchquake- Los Angeles, CA 1994
Hurricane Iniki- Kauai, Hawaii 1992

According to FEMA, there are a total of 28 national task forces equipped to conduct round-the-clock search and
rescue operations following events such as:®

e Earthquakes

e Tornadoes

e Floods

e Hurricanes

e Aircraft Accidents

e Hazardous Materials Spills

e Catastrophic Structure Collapse

These task forces are equipped with a number of rescue tools that they employ during search and rescue
operations. A complete list of the rescue tools employed by US&R task forces may be found in Appendix B.
Note may be made that among the equipment available to US&R task forces includes, but is not limited to,
cutters, rams and spreaders.” That said, this assessment understands that based on the fundamental purpose of
the US&R task forces, emerging technologies that may enhance first responder capabilities of breaching
potential physical barriers that may be created as a result of both natural and man-made disasters, this group
may represent a potential pool of end users for which the B.O.L.D. may provide enhanced cutting capabilities.”

As noted, FEMA states that there are currently 28 US&R task forces located nationally.’? Each task force is said
to consist of “two 31-person teams, four canines, and a comprehensive equipment cache.”” There are four areas
of specialization that members of a task force may engage in. Below is a list of the four areas of specialization
and a brief description of each groups function:

% Ipid

M “FEMA Urban Search and Rescue Task Force 2003-2004 Equipment Cache List." Federal Emergency
Management Agency. U.S. Department of Homeland Security, 2010. Web. 21 Sep 2010.

™ Note: A list of tools found in the US&R Cache List may be found in Appendix E of this assessment

2 »yrban Search and Rescue."” Federal Emergency Management Agency. U.S. Department of Homeland
Security, 2010. Web. 16 Sep 2010.

" Ibid
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e Search: find victims trapped after a disaster

e Rescue: safely digging victims out of tons of collapsed concrete and metal

e Technical: made up of structural specialists who make rescues safe for the rescuers
e Medical: care for the victims before and after rescue

While FEMA does not delineate the number of each of the above groups, it is understood that each may
represent a potential end user of technologies that may be required to breach barriers resultant from natural
and/or man-made disasters. That said, based data provided by FEMA, there are a total of 28 US&R task forces,
nationally, each consisting of two groups of 31-person teams and four canines. Based on this information, there
may be a total of approximately 1,736 (28x31x2) prospective US&R end users for which the B.O.L.D. may
provide barrier breaching capabilities. While there may not exist a 1.1 ratio between barrier breach
technologies and US&R members, this may provide a fundamental view with regard to the number of
prospective end users for which the B.O.L.D. may provide enhanced barrier breaching capabilities. Perhaps a
more realistic quantification would come in the form of assuming that there may exist one B.O.L.D. per task
force team. Under this assumption, there may be 28 task forces, each consisting of two teams for a potential
pool of 56 US&R teams that may employ emerging technologies such as the B.O.L.D. for urban search and
rescue operations. The map and subsequent chart below are provided by FEMA and identify the geographic
location of each US&R task force.”

US&R Response System Task Forces
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CA-TF2 LA County Fire Dept.
CA-TF3 Menlo Park Fire Department
CA-TF4 Oakland Fire Dept.
CA-TF5 Orange Co. Fire Authority
CA-TF6 Riverside Fire Department
CA-TF7 Sacramento Fire Dept.
CA-TF8 San Diego Fire Dept.
Colorado CO-TF1 State of Colorado
Florida FL-TF1 Miami-Dade Fire Dept.
FL-TF2 Miami Fire Dept.
Indiana IN-TF1 Marion County
Maryland MD-TF1 Montgomery Fire Rescue
Massachusetts MA-TF1 City of Beverly
Missouri MO-TF1 Boone County Fire Protection District
Nebraska NE-TF1 Lincoln Fire Dept.
Nevada NV-TF1 Clark County Fire Dept.
New Mexico NM-TF1 State of New Mexico
New York NY-TF1 NYC Fire and EMS, Police
Ohio OH-TF1 Miami Valley US&R
Pennsylvania PA-TF1 Commonwealth of Pennsylvania
Tennessee TN-TF1 Memphis Fire Dept.
Texas TX-TF1 State of Texas Urban Search & Rescue
Utah UT-TF1 Salt Lake Fire Dept.
Vitrstute VA-TF1 Fairfax Co. Fire&Rescue Dept.
VA-TF2 Virginia Beach Fire Dept.
Washington WA-TF1 Puget Sound Task Force

Ultimately, public information regarding disasters beyond those which are “natural” is limited or unreliable.
Thus, with regard to market influence and drivers of the disaster clean-up market; this assessment focuses on
those potentially driving the occurrence of natural disasters.

That said, within the realm of natural and man-made disaster clean-up, it appears that a market opportunity may
exist for technologies such as the B.O.L.D. which provide first responders with a tool that may enhance their
abilities to breach barriers resultant from said disasters, ultimately saving the lives of those that may be victims
of natural and man-made disasters.

4.3.2 Market Drivers and Influence

Deforestation, global warming, and general changes to the geography and environment of the earth’s
composition are frequently attributed to the occurrence of natural disasters. Deforestation is attested to increase
the potential for soil erosion and landslides, and global warming may increase the propensity for extreme
weather events.”” Although the number of industrial mishaps cannot be articulated, levels of economic
development are commonly attributed to the collapse of faulty structures. That is, decreased levels of economic

® Songer, Thomas. "Epidemiology of Disasters.” Are the Number of Disasters Increasing?. 1999. University of Pittsburgh,
Web. Mar 2010. <http://www.pitt.edu/~epi2170/lecturel5/index.htm>.
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development can be correlated with decreased structural quality and thus, an increased risk of structural
collapse. This relationship may hold independent of natural disasters, while also being amplified in the face of
said disasters. When natural disasters occur, the level of structural quality may become a determinant of the
number of buildings which can withstand disaster ramifications and those which are damaged or destroyed.

Population Density Increases in Major Cities and Population Growth

Population density and population growth may serve to influence the market for the B.O.L.D.. Programs (and
their corresponding funding) such as the Urban Area Security Initiative reveal the potential increase in threat
level among highly populated areas. Likewise, the designation of specific response teams to metropolitan areas
may be indicative of population density to be a source of market influence. As population density increases, so
too may the likelihood of terror threat. An increase in the likelihood of relevant threat may then prompt an
increase in end-user value and increasingly relevant market priorities for technologies employed in terroristic
events.

For example, a study conducted by the RAND Corporation one year after the events of September 11, 2001
indicated that terrorism preparedness activities among law enforcement agencies were significantly influenced
by two variables: (1) perceived risk of terror and (2) size of jurisdiction.”® The study explains that smaller
jurisdictions, associated with smaller populations and decreased population densities, had lower perceived risk.
This decrease in perceived risk then resulted in a decrease in allocation of resources to terrorism preparedness
activities and equipment—training and equipment procurement.”’ It is worth noting that the previously
discussed Urban Area Security Initiative (UASI) of the DHS was developed in conjunction with the RAND
study results—allocating federal funds to urban areas with actual or perceived increased levels of threat.

Ultimately, population density and growth may serve to influence prospective market opportunity for the
B.O.L.D.. In this regard, areas with increases in one or both of these variables may hold enhanced value for
detection technologies such as the B.O.L.D. and market opportunity may increase. At present, roughly 82% of
the 310,232,863 people currently living in the United States reside in urban areas and this figure is predicted to
increase.”® For example, with an annual urbanization rate of nearly 1.3%, 4 million Americans are moving to
urban areas every year. ° Likewise, the United States Census Bureau predicts positive growth in population
over the course of the next decade. Below are tabulated projection figures from the United States Census
Bureau through the year 2010. While New York is expected to remain the largest metropolitan area in the
United States, significant rates of growth are expected in several major metro areas including Dallas, TX and
the District of Colombia.

76 "Infrastructure, Safety, and Environment: How Prepared Are State and Local Law Enforcement for Terrorism.” RAND. RAND , 2004. Web. 10
May 2010. <http://www.rand.org/pubs/research_briefss/RB9093/RAND_RB9093.pdf>.
7 H
Ibid.
" "CIA- The World Factbook- United States." Central Intelligence Agency. Central Intelligence Agency, 2010. Web. 24 May 2010.
<https://www.cia.gov/library/publications/the-world-factbook/geos/us.html>.
79 1hi
Ibid.
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Select Metropolitan Area Growth Projections Through 202080

Change | Average | Growth
2010 2012 2014 2016 2018 2020 2010- | Growth | 2010-
2020 Rate 2020

Boston
4553,597 | 4584545 | 4,615,703 | 4,647,073 | 4,678,657 | 4,710,454 | 156857 | 0.7% | 3.4%

Chicago
9.686,001 | 9,803,793 | 9,923,018 | 10,043,692 | 10,165,834 | 10,289.462 | 603461 | 1.2% | 6.2%

Dallas
6,610,900 | 6,937,137 | 7279472 | 7,638,702 | 8,015,658 | 8411217 |1,800317 | 4.9% | 27.2%

Washingt
asmeton | o c01,572 | 5648,854 | 5,800,078 | 5955351 | 6,114,781 | 6278479 | 776,908 | 2.7% | 14.1%

Los A 1
OSANBEIES 1 12993788 | 13,115,904 | 13,239,168 | 13,363,591 | 13,489,183 | 13,615,955 | 622,167 | 0.9% | 4.8%

New York
19,173,808 | 19,342,286 | 19,512,245 | 19,683,697 | 19,856,655 | 20,031,133 | 857,324 | 09% | 4.5%

Philadelphi
radelPa | o 975439 | 5912,641 | 5950,079 | 5,987,753 | 6,025,667 | 6,063,820 | 188381 | 0.6% | 3.2%

Growth Rates Based on US Census Bureau Metropolitan Growth Projections 2000-2008
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8 “Metropolitan and Micropolitan Statistical Area Estimates.” U.S. Census Bureau. U.S. Census Bureau, 2008. Web. 15 May 2010. <http://www.census.gov/popest/metro/CBSA-est2008-
annual.html>.
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As the general population profile increasingly shifts towards urbanization, actual or perceived levels of threats
may increase. Increased threat levels may then serve to increase the actual or perceived need for preparedness
amongst civilian first responder groups—those who may be the first to respond to terror events (and those who
may constitute B.O.L.D. end-users). As noted, New York is expected to remain the largest metropolitan area in
the United States, but significant rates of growth are expected in several major metropolitan areas. Emerging
metropolitan markets may aid in developing viable penetration strategies within the civilian first responder
market.

Population density may also prove to influence the market of disaster clean-up. As population density increases,
the assumption may be made that levels of infrastructure (i.e. buildings and households) also increase. With a
larger number of buildings to be potentially damaged by disaster, the market opportunity for clean-up activities,
and the removal of structural components and/or rescue initiatives employing technologies such as the B.O.L.D.
may also increase. As of July 1, 2009 the U.S. population of 307,212,000 was projected to increase by 1.0% per
year through 2020. Population per square mile of land area has increased from 70.3 in 1990 to 79.6 in 2000, a
13.1% increase.®

Lastly, this assessment makes note that man-made disasters such as terrorist attacks have become increasingly
common in the characterization of disasters. While the number of terrorist attacks within the United States is not
available, market drivers and influence may be likely to center on the political climate. While there is some
level of random distribution with regard to terrorist attack occurrence, frequency, and distribution; the
likelihood of such attacks may be assumed to increase in the face of active combat initiatives and/or political
conflict. Albeit an indirect source of market influence for the B.O.L.D., if the disaster clean-up market is
understood to be reliant on the event of a disaster, and terrorist attacks are a source of disaster occurrence—
drivers of terrorist attacks could hold influence over the market need for the B.O.L.D..

An additional identified source of potential market influence is that of international and domestic climate. Said
climate may in part foster levels of perceived and actual risk, which may subsequently foster market relevance
of technologies that may be used in the response efforts of terroristic events. For example, risk implies that
there may or may not be an actual terror event, however, the likelihood of such an event is understood to be
very high. To that end, first responders purchase equipment that will allow them to respond to such events and
be able to engage is rescue operations. With this in mind, recent trends in overall terrorist activities may
essentially exist as a byproduct of the international and domestic climate. Overall, evolutions within terrorists’
motivations, targeting, strategy, tactics and logistics may foster B.O.L.D.’s market relevance; namely, targeting
has become predominantly indiscriminate and strategy has become oriented towards mass casualty, both of
which may hold weight implications for critical infrastructure and foster relevance of the B.O.L.D.’s barrier
breach application. While the majority of authoritative bodies report a decrease in the number of terrorist
attacks, due in part to heightened security, tactics and logistics have shifted from guns and bombs to vehicles
large in size and vast in scope. The events of September 11, for example, and the dispersal of letters containing
anthrax spores, may serve representative of the propensity of terrorist groups to focus on and affect mass
casualties. While traditional terrorist organizations were content to kill a small number of people, rather than

8 U.S. Census Bureau, . "Population.” The 2010 Statistical Abstract. 18 Feb 2010. U.S. Census Bureau, Web. 8 Mar 2010.
<http://www.census.gov/compendia/statab/cats/population.html>.
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embark on grandiose operations causing large-scale human and physical destruction, recent attacks have
decreased in rates of occurrence, but have increased in their resulting casualties and infrastructure damage.

As explained by the Congressional Research Service (CRS), and according to 2003 testimony by the Director of
the Federal Bureau of Investigation to the U.S. Senate, there were 353 known or suspected acts of terrorism
perpetrated within the United States between 1980 and 2001.% Attacks during the 1990s claimed 182 lives and
injured over 1,932 individuals.®® In comparison, during the 1980s, although there were many more terrorist or
suspected terrorist incidents, only 23 people were killed and 105 were injured.? Thus, although the number of
terrorist acts in the United States declined toward the end of the 20™ century, the casualties due to terrorism
increased. As noted by the FBI Executive Assistance Director for Counterterrorism and Counterintelligence, the
attack of September 11, then marked the most costly year on record with 2,689 people killed. Said tragic events
are said to “mark a dramatic escalation in a trend toward more destructive terrorism.”® With specific regard to
the B.O.L.D., the trend towards mass casualty terrorism may lend itself to the targeting of critical infrastructure.
Said infrastructure may imply increased levels of population density, or may have the propensity to indirectly
cause mass causalities (e.g. the attack of a building with explosives).

Ultimately, recent trends in overall terrorism appear to favorably influence B.O.L.D.’s market relevance. The
desire to inflict mass casualty events may connote increased levels of risk for critical infrastructure, a quantified
segment of prospective civilian market opportunity. Likewise, as the B.O.L.D. may be employed in rescue
and/or clean-up efforts, market relevance may be enhanced.

82 Mueller, Robert S., 111, Director, Federal Bureau of Investigation. Testimony before the Senate Select Committee on Intelligence, Feb. 11 2003.
Weh. Sep 2010. <http://www.intelcenter.com/resource/2003/mueller.pdf.>

83 Schierow, Linda-Jo. "Chemical Facility Security." CRS Report for Congress. Congressional Research Service, The Library of Congress, Aug
2006. Web. Sep 2010.

84 Counterterrorism Division, Counterterrorism Threat Assessment and Warning Unit, Federal Bureau of Investigation, Department of Justice.
Terrorism in the United States 1999: 30 Years of Terrorism, A Special Retrospective Edition, p. 16.

8 Mueller, Robert S., 111, Director, Federal Bureau of Investigation. Testimony before the Senate Select Committee on Intelligence, Feb. 11 2003.
Web. Sep 2010. <http://www.intelcenter.com/resource/2003/mueller.pdf.>
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5 Competitive Synopsis

5.1 Laser Market

While the B.O.L.D. may function as a barrier breaching tool, it derives overall cutting functionality from a laser
source. As such, an examination of the laser market may shed additional light on the B.O.L.D.’s potential
market opportunity. It may also be noted that while laser manufacturers may initially be identified through a
competitive lens, they may represent a prospective pool of potential B.O.L.D. licensees and as such may
represent a group for which strategic partnership opportunities may exist.

That said, IPG Photonics Corporation, a leading manufacturer of laser technoloigies identifies several major
laser manufacturers in their annual report that represent a competitive threat to its competitive position within
the laser market. In reviewing this information, it may be possible to identify additional market players and
gain a fundamental understanding of the general market structure and competitive environment in which the
B.O.L.D. may compete. Below is a list of thirteen firms which IPG has identified as significant competition
within the laser market.®

Major Laser Manufacturers

Coherent, Inc Mitsubishi Cable Industries, Ltd
Fanuc Ltd Miyachi Unitek Corporation
Furukawa Electric Co., Ltd | MPB Communications, Inc

GSI Group, Inc Newport Corporation

JDS Uniphase Corporation | Rofin-Sinar Technologies, Inc.
Keopys SA Trumpf GmbH + Co.KG

Lasag Ltd

As noted, while this list of firms represents potential competitors within the laser market, it may also represent a
list of prospective licensees for the B.O.L.D. and as such, when assessing potential commercialization
strategies, it may serve well to evaluate particular competencies that may be leveraged by prospective licensees.
For instance existing sales channels and manufacturing competencies may be identified and leveraged in an
attempt to maximize commercialization efforts, thereby potentially impacting market adoption and market
viability of products for which laser technologies may hold enhanced relevance. That said, this assessment
identifies the above firms as a potential starting point with regard to identifying those firms whose competencies
may align well with the B.O.L.D.’s commercialization needs. A select list of laser manufacturers and a brief
overview of applications may be found in Appendix C of this assessment.

Moving forward, in a 2010 report entitled, Top Ten Technologies and Their Market Potential, Frost and
Sullivan identify laser technology as an area for which significant growth is predicted over the period from

%1pG Photonics Annual Reports.” IPG Photonics. IPG Photonics, 2010. Web. 16 Sep 2010.
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2008 to 2014. Overall, the global market for lasers is predicted to increase by 46% from $6.22 billion dollars in
2008 to $9.1 billion dollars in 2014.%

Global Laser Market Growth 2008-2014
($ Billions)
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If these projections are indicative of the market for all lasers, market indicators appear favorable. It may be
noted that Frost and Sullivan identify several specific applications within the laser industry that may experience
significant growth, including lasers used for cutting and welding.®

The Frost and Sullivan report identifies and projects revenue growth for three major markets, North America,
Europe, and Asia. While revenue growth in all three of these markets is projected to be positive through 2014,
the Asian market is slated to experience significant growth, overtaking the U.S. as the global revenue share
leader. With regard to revenue share growth, both the U.S. and Europe are expected to experience a three
percentage point decline in overall revenue share, while Asia gains said reductions (6%). Respective revenue
share percentages are articulated in the graph below.®

8 "Top Ten Technologies to Invest 2010." Slideshare. Frost and Sullivan, 2010. Web. 16 Sep 2010.
<http://www.slideshare.net/grzybowk/10-top-ten-technologies-to-invest-2010>.

% |bid

® Ibid
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Global Market Revenue Share 2008-2014
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In terms of dollar volume, positive growth is projected for all three of the major markets, with the Asian market
experiencing the most significant amount of revenue growth through the year 2014. The graph below
articulates Frost and Sullivan’s revenue growth projections through the year 2014 for each of the markets
identified.*

Global Revenue Growth 2008-2014
CAGR 2008-2014:8.2%

4.00

3.00

2.00

1.00

0.00

North America Europe Asia

2008 ®m2014

Evaluating trends in the global laser industry may shed light on larger issues that may be emerging. For
instance, the growth of laser production in Asia may signifiy the development of a laser manufacturing industry
cluster in this region and as such, ehnahced opportunity in terms of production knowledge and manufacturing
efficiencis may be leveraged by those seeking to bring new technologies to market.*

90 1hi
Ibid
® Note: Industry cluster refers to a geographic location around which a dense group of similar organizations locate.
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In their report, Frost and Sullivan identify five growth attributes of the global laser market.®? In reviewing
Frost and Sullivan’s revenue projections in addition to the growth attributes which may drive the industry, it
may appear that market opportunity may exist within the overall laser market. That said, new and innovative
applications for which laser technologies may provide enhanced functional value may find market relevance
and as such may be able to take advantage of the positive outlook in the laser industry. Below is an outline of
the five growth attributes identified by Frost and Sullivan. Specific note may also be made with regard to
various laser technologies and their potential impact on the laser industry in terms of driving growth.*

Global Laser Market Growth

Demand for CO2 lasers is expected to grow as a
result of demand for high power lasers in industrial
applications (cutting and welding)

Industrial and medical laser applications will
create significant opportunities for YAG lasers®*

Military applications are expected to drive demand
for high power solid state lasers

Demand from industrial materials processing
applications using low power is expected to
increase market share of fiber lasers

Excimer lasers expected to offer opportunity in
semiconductor and medical applications?>

Based on the data examined, it appears that there may be market opportunity in a civilian first responder context
and as such market penetration strategies may focus on identifying locals with high traffic accident rates. If
market adoption ensues in areas for which the B.O.L.D. may find the highest degree of market relevance, then
dissemination of the technology may occur assuming that the B.O.L.D. offers a value proposition that increases
the propensity to adopt by first responder groups that may find particular value from barrier breach
technologies.

Moving forward, another report released in 2008 by David A Belforte, an internationally recognized authority
on industrial laser applications, articulates the relative breakdown of industrial laser installations by geographic
region. In the report, he examines the relative proportion of unit installations and revenue share of the three
major geographic laser markets, North America, Europe, and Asia. According to the report, in 2007, North
America accounted for roughly 47% of the industrial lasers installed, but only 30% of the world laser revenue.
Europe represented 30% of the industrial laser installations and 47% of the world revenue. Asia accounted for

% Ibid

% Ibid

% Note: YAG: yttrium aluminium garnet, is a crystal that is used as a lasing medium for solid state lasers.

% Note: Excimer laser is a form of ultraviolet laser commonly used in eye surgery and semiconductor manufacturing.
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22% of the units installed and 23% of revenue share, respectively.®® Based on the data examined, it may appear
that while a significant demand may exist in the North American industrial laser market, a large percentage of
the laser production required to fill global demand was done in the European market. As noted above, various
geographic markets may have specific manufacturing competencies with regard to the laser market. As
identifying potential licensees in various geographic areas may be an early step in the commercialization
strategy design process, identifying potential geographic regions within which a strong pool of potential
licensees may exist may serve to develop a foundational understanding of the overall strategic landscape. The
graph below articulates the relative global installation and revenue shares of the three major global markets for
industrial lasers.

World Shares, Industrial Lasers (2007)
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Moving forward, and understanding that the core of the B.O.L.D.’s market relevance may be derived from its
cutting ability, it may serve to briefly examine the industrial laser market from the perspective of various laser
applications and their relative share within the laser market. While lasers employed for marking accounted for
roughly 43% of the units installed in 2007, the cutting application accounted for the second largest application,
accounting for roughly 23% of all laser installations. This may indicate a market environment where laser
cutting competencies may be strong, as a large portion of the industrial laser installations can be accounted for
by the cutting segment. As such, firms that manufacture cutting lasers may be actively evaluating emerging
applications for said cutting lasers and as such, licensee partnerships may leverage existing industry
competencies while enabling laser cutting technologies to be developed for new and potentially lucrative
segments. The charts below articulate the relative proportion of global industrial laser applications and the
relative geographic distribution of industrial cutting lasers installed.®” Demand for cutting lasers in Europe
appears to be greater than that of any other global market. While not articulated in the report, this may indicate
a level of laser cutting competency within the European market and as such, lasers produced within this market

®Belforte, David. "Laser Markets in the USA: Export Sales to Global MArkets Supports Growth for USA
Industrial Laser Supplies.” Market Review. Wiley-VCH Cerlag GmbH & Co. KGaA, Weinheim, 2008.
Web. 16 Sep 2010.
" 1bid
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may focus on laser cutting applications. As previously mentioned, this possibility may guide initial licensee
identification strategies in that a greater need for cutting lasers may imply a greater amount of laser cutting
production, potentially implying enhancing laser cutting technology competencies.

2007 Worldwide Industrial Laser Applications

2007 World Market for Laser Sheet Metal

(Units) Cutting (Units)
Mark 43%, North America 17%
Other 49, Europe 38%
Micro 13% ROW?8 2%
Weld 12% Japan 23%
Drill 5% China 13%
Cut 23% Other Asia 7%
2007 Wordwide Industrial Laser Applications (Units)
4%
% Note: ROW: Rest of world
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2007 World Market for Laser Sheet Metal Cutting
(Units)

2%

In reviewing the data examined, it may appear that the laser industry as a whole may be experiencing significant
growth over the near term and as such, emerging technologies that derive functionality from laser sources may
be able to generate market interest as additional applications for currently commercialized laser technologies are
uncovered. Technologies that provide compact, efficient cutting capabilities for the purposes of barrier
breaching may be an emerging application that existing laser producers may wish to explore. That said, it
appears that the global laser market may remain stable over the near term, and firms will continue to explore
new markets for which their technologies may provide enhanced value, provided that projected returns will
warrant the additional research and development required to take new laser based technologies, such as the
B.O.L.D., to market.

Additional note may be made that while overall growth is expected in the global and North American laser
markets, this does not necessarily translate into market demand for laser technologies such as the B.O.L.D..
Rather, as the laser market grows and firms begin to develop new laser technologies and explore additional
applications for which lasers may hold relevance, there may emerge a dichotomy of competencies among firms
based on the core applications of the lasers that they produce. Said another way, as the industry as a whole
explores alternative applications for lasers (such as barrier breach in rescue settings), perhaps some firms will
either develop unique competencies required to engage in the further development and commercialization
efforts of technologies like the B.O.L.D.. That said, in evaluating potential licensees, consideration may be
given to specific laser technologies produced by each prospective licensee in addition to existing sales channels,
market power and other competitive characteristics that may enhance commercialization efforts.

57

Distribution Statement A: Approved for Public Release; Distribution Unlimited



5.2 Manufacturing Industry and Cutting Technologies

As the B.O.L.D. may function as cutting technology, it may serve to briefly examine industry classifications
that may constitute a representation of competition within this context. The U.S. Census Bureau North
American Industry Classification System (NAICS) identifies the following classifications which may be
relevant to the core function of the B.O.L.D..*® In reviewing various industry classifications, three that appear to
be most relevant may be NAICS codes 333992 (welding and soldering equipment manufacturing), 333512
(machine tool), and 333991 (Power-driven hand tool manufacturing) with 278, 362 and 214 companies in each
respective classification. It may be additionally noted that one company that may be viewed as a major player
in the barrier breach market for first responders, Hurst Jaws of Life Company (discussed in section 5.3), falls
under the code 333991. That chart below articulates the number of companies and establishments for each
respective code as of 2007. %

Sector 31: EC073111: Manufacturing: Industry Series: Detailed Statistics by Industry for the
United States: 2007
Number of
2007 NAICS code | Meaning of 2007 NAICS code Companies | establishments
333992 Welding and soldering equipment 278 299
manufacturing
333512 Machine toql (metal cutting types) 362 381
manufacturing
Power-driven hand tool
333991 manufacturing 141 155

The next section of this assessment will work to develop an understanding of a potentially major source of
competition within the barrier breaching marketplace.

5.3 Currently Commercialized Barrier Breaching Technologies

As one of the primary applications for which the B.O.L.D. may find particular market relevance may be that of
barrier breach in vehicle accidents and natural and man-made disaster search and rescue initiatives, it may serve
to evaluate currently commercialized technologies that perform a similar function.

As established, the assumption is made that when removal of structural remnants is undertaken in an effort to
rescue trapped individuals, the preference for and/or suitability of heavy equipment may decrease. For example,
when industrial excavators or loaders are used to scoop up mass quantities of debris, structural remnants are
shuffled and may crush any trapped individuals. Thus, increasingly specified and delicate technologies may be
employed when human life is at stake. The B.O.L.D., may prove to be such a technology. With regard to

¥ Detailed Statistics, 2007 Economic Census." U.S. Census Bureau. U.S. Census Bureau, 2009. Web. 16
Sep 2010.
100 | hig

58

Distribution Statement A: Approved for Public Release; Distribution Unlimited



competition, a predominant example of technologies specified to that of freeing trapped individuals are the
“Jaws of Life.”

The Jaws of Life is a brand of tools, trademarked by the Hurst Jaws of Life Company, but the name is often
used when talking about general rescue systems—several types of piston-rod hydraulic tools known as cutters,
spreaders, and rams. Primarily employed within automobile and mass transit accidents, these tools can be used
to also free individuals from collapsed buildings and structures in general. The majority of these tools are
simple hydraulic systems based on the transmission of force from one point to another via fluid. Most of these
hydraulic machines use some sort of incompressible fluid (a fluid at its maximum density). Oil is one of the
most commonly used fluids in hydraulic machines, however, many of the systems grouped within the “jaws of
life” use phosphate-ester fluid which is fire resistant and electrically non-conductive. For these reasons,
phosphate-ester fluids tend to be favored over conventional oils at crash and accident scenes.

Cutters, as the name suggests, are used to cut through structural remnants in a fashion similar to a pair of giant
bolt cutters. Spreaders are used to pull pieces of a structure apart, or they can be inserted into the structure to
tear sections of it out. The spreader consists of pincer-like, aluminum alloy with tips usually made of heat-
treated steel to provide maximum strength. Spreaders do come in different sizes and see alterations in their
specifications as to how much spreading force is possessed or how much space can be opened up. The ram is
the most basic type of hydraulic system as hydraulic fluid is used to move a piston head inside a cylinder to
extend and retract a piston rod. A ram can be used to push debris forward or away from trapped individuals as it
functions to push apart sections of structural remnants. All three of these technologies may serve as substitutes
for the B.O.L.D. in the removal of structural remnants within disaster clean-up applications specific to rescue
initiatives.

Given these alternatives to the B.O.L.D. in the application of removing structural remnants for the potential
rescue of human life, the question becomes—why would a cutter such as the B.O.L.D. be the preferred
technology? Preference may likely stem from the disadvantages of these existing solutions including their:
decreased portability, and destruction of structural remnants.

As compared to the B.O.L.D., which is articulated to have an estimated commercial price of $100k-$120k, the
Jaws of Life technologies are significantly less expensive. Although a laser cutter embodiment may vary in cost
as development ensues, existing cutters, spreaders and rams can range in price from $500 to $4,000. Although
this is a large range, the lower bound may still be lower than a probable price of a laser cutter such as the
B.O.L.D.. The following price estimates were obtained from Hurst Jaws of Life, a division of IDEX
Corporation. As one of the original and primary manufacturers of the cutters, spreaders and rams now branded
as the Jaws of Life, these products may serve as exemplary or preliminary points of competitive comparison.
Please note that not all products of the Hurst manufacturer are listed, the prices below are not distributor
specific, and they do not include such fees as handling or shipping.**

Product Features & Benefits Technical Data Cost

101 Note: Pictures of the Jaws of Life product line may be found in Appendix D of this assessment
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e Star-grip control permits tool actuation from

virtually any gripping position

e Dual pilot check valve sustains necessary load

requirements if the flow of hydraulic fluid is

e Spreading Force: up to
57,5501bs

e Pulling Force: up to
11,5001bs

SP310 Spreader T E— e Spreading Distance: 28.3” | $7,850.00
. e Length: 31.1”
‘I;lv(();(la{(;);gc; the rear tool handle and away from the o Width: 11.8”
Fast opening and closing times ° Helght: 7 Y
o Weight: 43.2
Quick opening and closing times * ggrgggigsg Force: up to
Star-grip control permits tool actuation from . Puilin Force: up to
virtually any gripping position 13 Ooglbs Hup
Dual pilot check valve sustains necessary load Y . »
SP510 S d : 31. 7,950.00
preader requirements if the flow of hydraulic fluid is : iz;ea;g'ln?g’;sD;tance 3157 $
interrupted . Wi dgth-'13 5
Hose exits the rear tool handle and away from the o o
work area e Height: 8.5
e Weight: 55lbs
Star-grip control permits tool actuation from e Spreadine Force: up to
virtually any gripping position 121 40011%3 $up
Dual pilot check valve sustains necessary load . Pull’in Force: up to
requirements if the flow of hydraulic fluid is 5 $up
interrupted 22,000lbs
SP512 S d i i : 24”7 7,950.00
SRR Hose exits the rear tool handle and away from the * Spread.mg Dlﬁtance 24 .
work area * Le.n gth: 31.1
Fast opening and closing times : %\hdt}?t 1855"
Spreading, peeling, and pulling without changing elgnt: <
tips e Weight: 57.11bs
Featuring up to 169,000 Ibs. of cutting force, the S | ® Cutting Force: up to
510 severs 11/2" round bar stock with power to 169,0001bs
spare e Cutter opening: 7.2”
S510 Cutter Curved blade geometry pulls material to the back | e Length: 30.4” $5,550.00
of the blade for fast, clean severing action e Width: 9.3”
Fast opening and closing action for increased e Height: 6.7”
speed during time-critical rescues e Weight: 42.3lbs
Curved blade geometry pulls material to the back : EE;;EI?%eomsnlgu 5.9
S511 Cutter of the blac_le for fast, cl_ean se.vermg .?ICtIOl’l o Width: 8.99” $5.650.00
Fast opening and closing action for increased o Heioht: 6.49”
speed during time-critical rescues CIght: ©.
o Weight: 42.321bs
With more than 166,400 lbs of cutting force, the S
a{%ghslljlgsvse;htgosfgri 1/2 inch round bar stock o Cutting Force: up to
166,0001bs
Parrot blade geometry grips material firmly for o Cutter opening: 11.1”
fast clean and smooth scissor-cutting action e Lenoth: 30.5” o
S530 Cutter Star-grip control permits tool actuation from . Widgth"9 5,.' $5,450.00
virtually any gripping position o Hei htl' 6 o
Dual pilot check valve sustains necessary load . Weig h'é- 3'9 Slbs
requirements if the flow of hydraulic fluid is ght: 57,
interrupted
e Hose exits the rear tool handle and away from the
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work area
Fast opening and closing action for increased
speed during time-critical rescues

Superior cutting performance, curved blade
geometry pulls material to the back of the blade
for fast, clean, severing action

High strength materials provide durability
Star-grip control permits tool actuation from
virtually any gripping position

e Cutting Force: up to
95,0001bs
e Cutter opening : 6”

S311 Cutter e Dual pilot check valve sustains necessary load e Length: 27.7" $4,850.00
requirements if the flow of hydraulic fluid is e Width: 7.9”
interrupted e Height: 6.4”

¢ Hose exits the rear tool handle and away from the | ¢ Weight: 31lbs
work area

e Fast opening and closing action for increased
speed during time-critical rescues

e Three stage

o Solid Steel telescoping piston rod provides high
tensile strength and eliminates side load
distortion

o Heat-treat(.ed s'teel ram claw fe.at.ur.es a highly o Spreading Force: Piston
durable gripping surface to minimize slippage 1- 60,0001bs, Piston 2-

e Star-grip control permits tool actuation from 29,9001bs
virtually any gripping position Piston 3- 8,8001bs

e Dead man control Valv? reverts back to the e Stroke: 32.2"

R430 Ram rclgﬁggi position if user's hand slips from the « Length: Closed-51.3" $5,250.00
¢ Dual pilot check valve sustains necessary load Op.en—51.3"
requirements if the flow of hydraulic fluid is ° Wl_dth: 8.3 ,
interrupted e Height: 4.4

e Retracts into a compact size for easy * Weight: 38.6lbs
transportability and minimum storage
requirements

e Compatible with both Hurst High Pressure ram
support attachments

e Three stage

o Solid Steel telescoping piston rod provides high
tensile strength and eliminates side load
distortion

o Heat-treated steel ram claw features a highly * Spreading Force: Piston
durable gripping surface to minimize slippage 1- 60,0001bs, Piston 2-

e Star-grip control permits tool actuation from 29,9001bs
virtually any gripping position e Stroke: 34.5"

R424 Ram e Dead man control valve reverts back to the ¢ Length: Closed-24.8" $4,650.00
neutral position if user's hand slips from the Open-59”
control o Width: 4.4”

e Dual pilot check valve sustains necessary load e Height: 8.3”
requirements if the flow of hydraulic fluid is e Weight: 46.11bs
interrupted

e Retracts into a compact size for easy
transportability and minimum storage
requirements
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e Compatible with both Hurst High Pressure ram
support attachments

o Three stage

e Solid Steel telescoping piston rod provides high
tensile strength and eliminates side load
distortion

o Heat-treated steel ram claw features a highly

durable gripping surface to minimize slippage o Spreading Force: up to

e Star-grip control permits tool actuation from 27 600 Ibs
virtually any gripping position o Str’oke- 276"
e Dead man control valve reverts back to the . »
e Length: Closed-35.4
R414 Ram neutral position if user's hand slips from the Ope%l-63" $3,050.00
control * Width: 3.4”

¢ Dual pilot check valve sustains necessary load
requirements if the flow of hydraulic fluid is
interrupted

e Retracts into a compact size for easy
transportability and minimum storage
requirements

e Compatible with both Hurst High Pressure ram
support attachments

e Height: 6.9”
e Weight: 51lbs

*Price subject to change with alterations in features, specifications, size of purchase etc.

In addition to cost comparison, in which the B.O.L.D. may be more expensive (based on the figures above),
spreading force, pulling force, and cutting force are likely points of evaluation—cutting connoting the most
immediate comparison. Whether or not the B.O.L.D. can match the Jaws of Life cutting capacity will need to be
evaluated. However, similar to the relationship with heavy equipment, the B.O.L.D. cutter may prove
complementary to existing Jaws of Life rescue devices. That is, the use of one may not negate the use of the
other and in some cases; the use of one may foster use of the other. Ultimately, the above technologies have the
potential to affect the B.O.L.D.’s permeation of the disaster clean-up market specific to rescue initiatives.
However, these devices serve only as initial points of comparison and there are additional advantages of the
composition to be recognized including portability and decreased destruction.

Portability may be an advantage of a laser cutter such as the B.O.L.D. While some Jaws of Life systems have
internal power systems, most still rely on an external engine. In the traditional cutter and spreader, for example,
a portable engine pumps pressurized hydraulic fluid into piston cylinders through one of two hose ports (a
typical machine uses about 1 quart of hydraulic fluid). Fluid is pumped to the hydraulic pump within the
machine’s housing. A typical power unit is a 5 horsepower gasoline engine. In relation to the B.O.L.D., the
Jaws of Life systems may then themselves be heavier, bulkier, and may require an external power source. Thus,
portability and the elimination of external power requirements may prove advantageous to a laser cutter
configuration.

In addition to internalized power systems, portability may also enhance the ability of rescue personnel to take
the traditionally light weight and hand-held cutters into increasingly remote disaster locales. Where Jaws of Life
technologies cannot be employed due to space and/or weight requirements, the B.O.L.D. may serve to bridge
capability gaps.
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A laser cutter may also prove to be less destructive than Jaws of Life alternatives. That is, cutters, spreaders and
rams tend to completely demolish the structures to which they are applied as they cut, pull, and push structural
remnants. While the term “remnants” does not connote a structure which is desired to be preserved, this may not
always be the case. The laser cutter may then allow more of the remaining structure to be preserved for
restoration or even perhaps for evidence preservation.

The consideration of entrapped victim safety may have significant impact on a new technology’s ability to gain
market acceptance within a rescue context. When comparing the B.O.L.D. to existing cutting technologies, the
issue of enhanced safety may be critical. Immediately, toxicity seems to be of decreased concern for the Jaws
of Life systems, although some do still employ oil as their hydraulic fluid which can prove hazardous depending
on the environment to which the system is deployed. Primary hazards are then those which result from
application of the Jaws of Life; for example: exploding air bags, fragmentation of windows and structural
components, and fuel and battery combustion. As of late, concerns of electrical dangers have also surfaced with
specific regard to hybrid vehicles. These automobiles can have up to 500 volts running through wires in the
vehicles (as opposed to 12 in traditional cars). Innovative technologies such as the B.O.L.D. may serve to
overcome first responder safety concerns with hybrid rescue operations, increasing overall attractiveness to the
barrier breach market.

The time to victim release is another competitive factor for the B.O.L.D. laser cutter. Time to release via Jaws
of Life deployment is estimated by the majority of news reports and/or testimonials to span 7-15 minutes. This
time may be decreased by the B.O.L.D. as it is said to cut through such structural remnants as a car door in a
matter of seconds, but further evaluation may be needed as preferred embodiments are developed and taken
closer to market. For now, it is noted that the comparative variables of victim safety, nature of disaster, and time
to release are all considerations to be made as the B.O.L.D. laser cutter may be developed for application in
disaster clean-up, specific to rescue initiatives.

Ultimately, the B.O.L.D. may find application within barrier breach applications. The B.O.L.D. may enable
perforation of structural remnants for removal in both general clean-up efforts and rescue initiatives. In either
case, the efficacy and efficiency of workflow may be increased via the B.O.L.D.’s enhanced barrier breaching
abilities. Within general clean-up activities, the B.O.L.D. may face competition from heavy machinery
employed to remove large quantities of debris. The B.O.L.D. may prove complementary to these removal
efforts, but may also be surpassed by heavy equipment. Within rescue initiatives and the removal of structural
remnants to free trapped individuals, the B.O.L.D. may primarily face competition from technologies such as
the examined Jaws of Life systems. The B.O.L.D.’s competitive ability may likely be dependent on such
variables as the nature of disaster, the type of debris to be removed, and the proximity to entrapped individuals.
Two predominant barriers to entry may be a reluctance to adopt new technology, and the need to establish new
supply chains. An additional barrier to entry that may prove relatively difficult to overcome may be that of price
to the prospective end user. Information contained in the B.O.L.D. invention disclosure indicates that this may
be a portable cutting device used by first responders for the purpose of cutting and subsequently overcoming
physical barriers in a rescue context. While the B.O.L.D. may provide barrier breaching capabilities greater
than that of currently commercialized technologies, significant consideration may be given to the propensity of
various target market end users to purchase a piece of equipment with an estimated price range of $100,000 to
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$120,000 when currently available technologies common in the market place may cost ten times less. While
this assessment understands that prospective end user purchase motivations may vary and their respective
abilities to purchase equipment may also vary, price may be a key determinant with regard to market adoption
for certain prospective end users and as such further market penetration strategies may find value in thoroughly
evaluating prospective end user purchase propensity with specific regard to price points and price sensitivity.

In identifying, defining, and quantifying potential markets within which the B.O.L.D. may find enhanced
market relevance, it may appear that conditions are favorable. A clear need and market for barrier cutting and
breaching seems to exist and new technologies that work to enhance the capabilities of those that may find
value in said technologies. That said, this assessment will now work to identify and discuss several of the
cautions and considerations that potential licensees of a technology like the B.O.L.D. may have.
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6 Cautions and Considerations

This assessment has worked to provide a market overview for primary applications of the Beam of Life Device
(B.O.L.D.)—the prospective core application of barrier breaching. As development of the technology ensues
and market opportunities are pursued, there are a variety of cautions and considerations to be made. Strategic
considerations such as adoption hurdles and competitive barriers, for example, may affect the B.O.L.D.’s ability
to penetrate the domestic market. While by no means exhaustive, this discussion addresses such cautions and
considerations.

6.1 First Responder Budgetary Considerations

With regard to the civilian first responder market, government funding may act as a dominant vehicle for the
procurement of rescue equipment. As recognized by the United States Department of Homeland Security (DHS)
an important component of the national emergency response plans is the integration of state and local first
responders and their ability to effectively respond to emergency situations including, but not limited to, natural
and man-made disasters and structural collapses in a timely manner. > Correspondingly, the federal
government has continued to allocate funds to state and local first responder groups to equip and prepare them
for emergency (i.e. catastrophes, terrorism, and structural collapse) situations. This flow of federal funds then
serves as a dominant source of first responder procurement ability and purchasing power.

According to the Congressional Research Service, $367.5 million dollars were directly allocated to state and
local first responder groups in FY2001 for areas such as first responder training, medical responder training, and
the procurement of equipment for first responders including rescue equipment.'®® This funding has significantly
increased as entities such as the DHS have established a multitude of grant programs to assist local responders
in planning and preparing for situations such as terrorist events. For example, the number of state and local
assistance programs available increased from eight to 15 from fiscal year (FY) 2003 to FY2010.2** Tabulated
below are the total appropriations made within the Homeland Security Assistance Programs from FY2002 to
FY2010. '

Total DHS Appropriations for Homeland Security Assistance Programs ($ millions)

2002 2003 2004 2005 2006 2007 2008 2009 2010 [ 2011 proposed
Total | 1,428 ( 4,370 | 4,394 | 3,981 | 3,341 | 3,387 | 4,228 | 4,921 | 4,164 4,000

While it is true that not all of the above Homeland Security Assistance Program are specifically oriented for
equipping first responders for activities such as search and rescue operations, the State Homeland Security
Grant Program (SHSGP) and the Urban Area Security Initiative (UASI) are intended to provide funds to areas
deemed high risk for terror events. Each direct funds specifically to the enhancement of first responder

102 «State and Local Preparedness for Terrorism: Policy Issues and Options.” CRS Report for Congress, February 5, 2002. The Library of Congress
<http://fpc.state.gov/documents/organization/8037.pdf >
103 1hid.
104 «“Department of Homeland Security Assistance to State and Localities: A Summary and Issues for the 111" Congress.” CRS Report for Congress,
Congressional Research Service, December, 2009. Print.
105 [
Ibid.
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terrorism preparedness and indicate that the purchase of specialized equipment, including cutters, rams, and
spreaders, is one of the intended uses of funds. Below is a breakdown of the SHSGP and UASI grants from
FY2002-FY2009.'%

Total DHS Appropriations for Select Homeland Security Assistance Programs ($ millions)

2002 2003 2004 2005 2006 2007 2008 2009 2010 [ 2011 Proposed

SHSGP 316 ( 1,870 | 1,700 | 1,100 550 525 950 950 950 1,050
UASI 3 800 725 885 765 770 820 838 887 1,100

Further, as previously noted, the DHS allocates funds specifically to enhance the capabilities of firefighters.
While the above appropriations may be spread among several first responder groups, these funds are directed
specifically to the firefighter community and as firefighters may have a higher propensity to employ
technologies such as the B.O.L.D., perhaps this allocation of funds may represent a point of consideration when
evaluating the ability of the first responder community to support and sustain a market for technologies such as
the B.O.L.D.. As previously noted, FY2010 allocations to state and local programs is $810 million, an overall
decrease from FY2009.'%

Department of Homeland Security: FY2009 Enacted and FY2010
Requested Budget Authority for State and Local Programs

($ Millions)
: - FY2009 Enacted FY2010 Enacted
Assistance to Firefighters
985 810

While government fund allocation may be a point of consideration for evaluating potential market opportunities
for products that may be commercialized and targeted to this segment, it may also offer a point of caution to the
degree that first responder groups may rely heavily on federal dollars to pay for equipment and maintain first
responder capabilities. To that end, sustained allocations from the federal government may imply that first
responders may be able to support markets that target and rely on their purchasing power to maintain viability.
Conversely, it may be worth noting that as government allocations change, so, too, may the first responder
community’s ability to support these markets (or the share of the market that they comprise) and as such, may
warrant one point of caution.

106 1hig.

W Reese, Shawn. "FY2010 Department of Homeland Security Assistance to States and Localities."”
Analysis in Emergency Management and Homeland Security Policy. Congressional Research Service,
05 Nov 2009. Web. 06 Sep 2010. <http://www.fas.org/sgp/crs/homesec/R40632.pdf>.
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6.2 First Responder Purchase Considerations

As noted, end-users within the civilian first responder market may vary from prospective military end-users in
their levels of training, experience and comparatively stringent budget restraints. With regard to the latter,
equipment purchase considerations specific to the civilian first responder market may serve to influence the
market in general, and may affect the ability of the B.O.L.D. to penetrate the market. Ideally, consideration for
common variables evaluated within first responder purchase decisions may then enable potential B.O.L.D.
licensees to strategically align product value propositions with these variables.

While purchase considerations may vary based on the specific types of equipment and application in question
(e.g. barrier breach devices versus fire engines), there are several common considerations that exist within the
first responder market segment. In reviewing several civilian first responder guides for selection of equipment
published by the National Institute of Justice and the Department of Homeland Security, it is noted that the
following factors are frequently attributed to be points of civilian first responder purchase evaluation when
considering the procurement of new equipment, 0109110111

108 »Guide for the Selection of Personal Protective Equipment for Emergency First Responders.” National Criminal Justice Reference Service. U.S.

Department of Justice, Nov 2002. Weh. 27 May 2010. <http://www.ncjrs.gov/pdffiles1/nij/191518.pdf>.

"Guide for the Selection of Chemical and Biological Decontamination Equipment for Emergency First Responders.” National Criminal Justice
Reference Service. U.S. Department of Justice, Oct 2001. Web. 16 Jun 2010. <http://www.ncjrs.gov/pdffiles1/nij/189724.pdf>.

"Guide for the Selection of Drug Detectors for Law Enforcement Applications.” National Criminal Justice Reference Service. U.S. Department of
Justice, Aug 2000. Web. 16 Jun 2010. <http://www.ncjrs.gov/pdffiles1/nij/183260.pdf>.

"Guide for the Selection of Chemical Detection Equipment for Emergency First Responders.” National Institute of Standards and Technology.
U.S. Department of Homeland Security, Jan 2007. Web. 27 May 2010. <http://www.eeel.nist.gov/oles/Publications/dhs100-06.pdf>.

109
110

111
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Point of Evaluation

Description

Training Requirements

This factor considers the resources required to train first responders
in the usage of the equipment. This primarily consists of time
required to develop proficiency in the operation of the first
responder equipment. Generally speaking, products that provide
ease of training are considered favorably, holding all else constant.

Operator Skill Level

This factor considers the skill level and training required for the
operation of an instrument. Depending on the type of equipment,
varying degrees of skill may be required for operation. Resource
scarcity in the form of first responder skill level may present a
hurdle if operational requirements are such that advanced degrees
or high levels of specialized training not common among the civilian
first responders are inherent requirements of operation.

Durability

This factor considers the ability of the equipment to withstand or
function in harsh environments, often called ruggedness. The
alignment of durability with environmental considerations may be
an integral product feature that factored into the purchase decision.
Evaluation of durability may include such variables as product life
cycle, or the expected length of usage for the equipment.

Unit Cost

This factor typically includes the cost of the primary unit and all
supporting and consumable equipment. While high unit cost does
not necessarily equate to lower potential for purchase, an overall
cost-benefit assessment may influence overall purchase decisions.112

Quality/Equipment Effectiveness

This factor is usually specific to the type of equipment being
considered. Based on the purpose and specific criterion against
which performance is measured, this factor may be considered a
primary purchase consideration. Holding all else equal, equipment
effectiveness or performance is likely to be at the center of the
purchase decision.

In general, the likelihood of product purchase may exist as a function of the above tabulated factors. In addition,
it is important to note that based on the particular type of equipment in question, some of these factors may hold
more or less significance for the end-user or point-of-purchase. For example, when considering the purchase of
a firearm, equipment effectiveness and durability may prove to hold increased significance than unit cost. These
variables may then alter in their weighted contribution to the likelihood of purchase. Keeping in mind the
interrelated or functional nature of the above variables, a prospective purchase decision may be characterized by

the following conceptual equation:
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Likelihood of Purchase (Equipment,.)
= Training Requirments (b;) + Durability (b,) + Unit Cost (b;) + Effectiveness (b,)
+ Skill Level (bs) ...

Each factor has an associated weight of importance (b,) based on the specific technology considered. As
potential licensees are able to develop a better understand of the true purchase motives that exist within the
minds of potential end-users, respective of the particular equipment being sought, it may be possible to
influence market penetration by controlling and optimizing product features which increase the likelihood of
purchase. For example, in addition to effective cutting capabilities the B.O.L.D. is said to have the ability to
operate in confined spaces, potentially increasing its overall effectiveness for barrier breach capabilities in
situations where larger cutters may not be able to function—both factors which may prove favorable if they are
a variable of purchase decisions.

Moving forward, as a potential improvement over existing barrier breaching technologies, and as an alternative
solution to existing technologies, the B.O.L.D. may exist as a “next generation” technology. Improvements over
existing barrier breaching technologies are claimed, the subsequent embodiment of which may offer alternative
solutions. However, the question remains, will these improvements hold enough value for end-users to switch
from existing technologies?

Generally speaking, there are two main switching cost scenarios which may be encountered within the market
of existing technologies; first, the replacement and/or upgrade of a functional technology and second, the
replacement of a non-functional or malfunctioning technology. These scenarios can be broken down into the
following equations. These equations are conceptual in nature, created only as an example of considerations to
be made as development ensues, and should not be interpreted as material decision making tools.

Switching Cost of Replacing and/or Upgrading a Functioning Technology
= (Lost Utility of Existing Functional Technology + Monetary Cost of B.O.L.D. + Opportunity Cost of{
B.O.L.D. Adoption) - B.O.L.D. ROI

Switching Cost of Replacing a Nonfunctional or Malfunctioning Technology
= (Monetary Cost of B.O.L.D. + Lost Cost Savings of Repairing the Existing Technology + B.O.L.D.
Adoption) - B.O.L.D. ROI

Both scenarios involve the consumer bearing the monetary cost of the product (the purchase price), as well as
the opportunity cost of embodiments of the B.O.L.D.. Examples of costs in this regard may be potential training
requirements to safely employ B.O.L.D. and any learning time necessitated by adoption. Replacing and/or
upgrading an existing functional technology sees the specific cost of this technology’s lost utility. Replacing a
non/malfunctioning technology carries the specific loss of any cost savings were this technology to be repaired
(at a lower cost) as opposed to replaced. While lost utility and sacrificed cost savings can be considered
opportunity costs, they are here distinguished for the sake of clarity.
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Moving forward, as development of the B.O.L.D. ensues, the questions of which of these variables are known,
and which can be minimized can be asked by licensees and development entities. Current estimates place the
price of the B.O.L.D. at $100-120K per unit. As pricing structures for the B.O.L.D. are determined, price points
and future variations can be factored into such models as those above in an effort to consider their potential
effect on overall switching costs.

Sellers of the B.O.L.D. alone may not have control over the lost utility of end-users’ existing functional
technologies. However, the variables of opportunity cost of the B.O.L.D. and B.O.L.D. ROI could potentially be
manipulated. As established, the opportunity cost of B.O.L.D. adoption may refer to such costs as training
requirements and learning time necessitated by switching to laser-based solutions. Minimizing these costs may
offer one example of potential avenues to optimizing the costs associated with purchase and adoption.

The B.O.L.D.’s return on investment is primarily based on the technology’s claimed advantages. That is, the
B.O.L.D.’s prospective advantages may be what foster purchase motivation and work to counter any
corresponding costs. The previously created chart regarding the B.O.L.D.’s prospective advantages is seen
below, now to specifically note potential sources of end-user return on investment via relevant prospective
advantages.

70

Distribution Statement A: Approved for Public Release; Distribution Unlimited



Prospective Advantage

Description

Capable of cutting in confined
spaces

The B.O.L.D is capable of operating in confined spaces, enabling
prospective end users to perform cutting operations where may be
otherwise prohibitive

Lack of operational fumes

As the B.O.L.D. derives power from a battery source, there are no
fumes resultant from operation. This may provide advantage in
confined spaces where operational fumes that may result from a gas
motor may create health hazards.

Safety

In addition to no operating fumes, the B.0.L.D. has sensors and
monitors integrated into its design which identify potential safety
hazards such as beam reflection to the operator. Additionally, as
the B.0.L.D. cuts a barrier, material that is produces is blown away
from the cut point via an air stream.

Precision cutting

The B.O.L.D. allows the operator to cut with superior precision. This
may also reduce potential harm to victims, as the operator is has
greater control over where cuts occur relative to others that may be
in close proximity to the laser.

Cutting speed

The B.0.L.D. is capable of cutting 300 inches in six minutes in a
continuous manner. This may allow the operator to cut multiple
barriers within that operational time frame.

Noise

The B.O.L.D. operates with minimal noise, potentially reducing
stress to victims being rescued. This may also enhance rescue
workers’ ability to communicate with victims and each other as
engine noise may not impede said communication.

Portability

The B.O.L.D. is portable and is able to be transported by an
individual. As it has an estimated weight of 50- 100 pounds,
operators can carry it to areas where cutting may be required. This
may also reduce down time between cuts, if the operator must walk
to a different location to perform cutting activities.

Battery Operated

The B.0.L.D. is battery operated and as such, may be used
continuously for the duration of the battery life. As power is lost, an
additional battery source may be attached to the unit and the
battery whose energy is depleted may be plugged in and re-charged.
This may offer additional cutting ability for a longer spans of time.

Underwater operation

The B.O.L.D. is said to be capable of operating underwater. This
may provide significant value to those who may need to perform
cutting and/or barrier breaching activities in wet an/or underwater
This extended capability adds to the robust
operating possibilities that the B.0.L.D. may provide.

environments.
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Understanding that the issues discussed above may be significant factors in evaluating the potential adoption
propensity by various prospective end user groups, the above discussion exists holding price constant. That
said, consideration may be given to the potentially high comparative cost of the B.O.L.D. against currently
commercialized (and employed) cutting tools. Potential licensees may work to gain a better understanding of
fundamental segment needs and develop marketing strategies that leverage those needs and the degree to which
the B.O.L.D. may fit those particular needs. Additionally, while the B.O.L.D. may be categorized on the
market as a cutting tool, a further investigation of consumer perception may serve to develop an understanding
of potential market penetration strategies that may differentiate the B.O.L.D. from potential competition. Said
another way, if prospective end users develop a side-by-side perceptual comparison of the B.O.L.D. against
currently commercialized technologies such as the Jaws of Life, initial considerations may be made within the
contextual bounds of cutting technologies and as such may drive up front observations to that of price. If price
is the driving factor for cutting technologies, then on a fundamental level, the B.O.L.D. may be priced out of the
market. However, if prospective B.O.L.D. licensees are able to drive perceptual development of the B.O.L.D.
within the market place as a technology that is not simply a cutter, but something that may offer additional
benefits with application extensions other than barrier breaching, perhaps the price disparity may be justified.
Additionally, if the added benefit that the B.O.L.D. may provide to prospective end users for which cutting may
be necessitated, is effectively articulated to prospective end users, then the disparity may also be overcome.

Ultimately, understanding switching costs as a potential barrier to market penetration for emerging technologies
such as the B.O.L.D., developing strategies that aim to mitigate and overcome this and other barriers may serve
to enhance the attractiveness of the B.O.L.D. to target markets and may work to assist in the driving of market
adoption.

6.3 Safety Issues

Additionally, safety issues may exist that could hinder prospective end users’ propensity to adopt. That is, as
the B.O.L.D. is a new technology that is not yet commercialized, it may have to overcome rigorous safety tests
to ensure its ability to operate safely for both the operator and potential victims. While there may be a degree of
risk that may be allowable (rescue products may not be 100 percent safe), ultimate end user safety concerns and
the B.O.L.D.’s ability to overcome those concerns may impact the overall perception of the B.O.L.D. and drive
market adoption. Note may be made that several safety features built into the potential embodiments work to
reduce potential harm to either the prospective end users, victims, and/or others in proximity to the B.O.L.D. in
operation. As a preferred physical embodiment is developed and commercialization efforts are undertaken,
market penetration strategies may focus on developing market strategies which stress the safe operation
capabilities of the B.O.L.D. while effectively communicating its functionality and effectiveness as a cutting
tool. As a preferred physical embodiment of the B.O.L.D. may not yet exist, this assessment withholds
developing a safety assessment of the B.O.L.D. against currently commercialized barrier breach technologies.
However, as strategies are developed and B.O.L.D. is subsequently brought to market, market acceptance and
ultimate adoption may partly be a function of the B.O.L.D.’s safety in addition to its cutting capabilities.

While the above discussion deals with safety issues regarding the use of the B.O.L.D. in rescue operations,
technologies like the B.O.L.D. may present first responders with a tool that may actually enhance their safety.
For instance, as innovations such as hybrid cars emerge in the auto industry, first responders must be aware that
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the physical embodiment of cars such as hybrids may pose a danger. In the event of an accident, first
responders cutting into hybrid cars may have to be aware of points on the car which could pose a serious danger
to their health and safety. As such, innovative technologies that serve to reduce the chances of electric shock
may prove attractive to first responders.*** As such, the B.O.L.D. may offer a potential substitute for first
responders when rescue operations may involve cutting through barriers where dangers, such as electric shock,
may exist.

6.4 Fiber Laser Market Acceptance

As a preferred laser source has yet to be chosen for the ultimate embodiment of the B.O.L.D., one consideration
may be the acceptance and gain in market adoption of fiber lasers over the past several years. A 2007 report
entitled Fiber Laser Market Review and Forecast- 2007 predicts that the fiber laser market may double by the
year 2011 from $123 million to $240 million dollars."** While the laser market has historically been slow in its
acceptance of new technologies, the growth in fiber laser adoption may be a sign that end users are becoming
more open to variant laser types.**® While some who employ the use of lasers posit that many complications
may arise as CO; is replaced, fiber lasers are gaining momentum in the global market place. Fiber market
analysts believe that the increasing production of fiber lasers by major market players may ease uncertainties
about the technology and as such, perceptions of this particular type of technology may experience wider
adoption among end users.

Some analysts believe that integrating fiber laser technologies into various platforms such as welding and
cutting devices may ultimately serve to significantly reduce overall laser costs.'*® This could have a large
impact on emerging technologies such as the B.O.L.D. that may depend largely on price competitiveness among
currently commercialized cutting tools—particularly those that may be employed in search and rescue
operations and whose potential competitors may be priced significantly lower than currently planned
embodiments.

According to the article, fiber lasers offer a competitive alternative to historically employed lasers in several
respects. While this assessment understands that the evaluation provided by the article is qualitative based, in
developing commercialization strategies, an evaluation of the positive and negative facets of each type of laser
being considered may reveal which laser may be best suited for the B.O.L.D.’s particular functional objective,
that of barrier breaching in potentially confined areas and potentially in close proximity with humans. That
said, the following chart articulates the articles evaluation of several different laser technologies that their
relative performance based on six specific criteria. Note should be made that while the article proposes this
quantitative evaluation, it does not give a description as to how the conclusions were evaluated. As such, they
should be taken as purely suggestive and in evaluating a preferred B.O.L.D. physical embodiment, may be used

“wWojciechowski, Charlie. "New Hybrid, Electric Cars Pose Danger for First Responders.” King5.com.
Broadcast Interactive Media, 31 Aug 2010. Web. 21 Sep 2010.

WrEiber Laser Market Set to Double by 2011." electrooptics.com. Europa Science, 12 Nov 2007. Web. 21

Sep 2010.

15 Ibid

Y vHigh-power Fiber Lasers Gain Market Share.” Opto 1Q. PennWell Corporation, 01 Feb 2006. Web. 16

Sep 2010.
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as an additional resource to consider when developing commercialization strategies and ultimately working
toward market adoption.
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In reviewing the qualitative data above and understanding that fiber lasers have been experiencing a significant
degree of market acceptance over the past several years, based on the particular technical needs of the B.O.L.D.
and the degree to which fiber lasers meet those needs, perhaps they may be integrated into the B.O.L.D. system.
Additionally, while quantitative data on fiber lasers and cost reduction is not necessarily available and may be
beyond the scope of this assessment, if the performance of the fiber laser is such that it is acceptable by
B.O.L.D. development standards and if the integration of fiber lasers into laser cutting systems may be able to
significantly reduce production costs and therefore end user prices, then market adoption may ensue. This is
following the assumption that the effectiveness of cutting is at least as good as the next best alternative and
from that point, additional cost to the consumer may be evaluated in terms of utility per dollar with regard to
end user propensity to adopt.

6.5 Application Extensions

As B.O.L.D. development efforts continue, go-to-market needs are met and market adoption ensues, additional
markets may be identified for which the B.O.L.D. may hold enhanced market relevance. For instance, while the
B.O.L.D. functions as a portable, hand-held laser cutter capable of being carried by a human operator, perhaps it
may find relevance in integration into unmanned platforms that may require cutting technologies.

One area for which a technology such as the B.O.L.D. may find relevance may be that of unmanned systems
(UXVs). As UXV systems are developed and deployed, applications of said vehicles also expand. Some
applications such as explosive ordnance disposal

Adoption of UGVs for military applications has increased significantly since the beginning of the wars in
Afghanistan and Irag. From less than one hundred UGVs employed in 2001, to over 4,000 by the end of 2006,
the development and implementation of these robotics systems has significantly increased as a result of the real

1 1pid
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value that they bring to the battlefield environment.**® Applications range from explosive ordnance disposal to
reconnaissance. As the use of UXV and robotics systems in the military becomes more prevalent, integration of
additional technologies may create market opportunity for other types of technologies that may have relatively
limited market opportunity at present. For instance, while the B.O.L.D. is a laser cutter that is intended to be
carried by a human operator, perhaps market opportunity exists outside of this competitive sphere. In terms of
developing a robust and effective strategic market penetration strategy, variant application exploration may
serve to broaden the scope of market consideration. Conversely, perhaps by broadening the sphere of
opportunity identification and examining other markets for which the B.O.L.D. may hold relevance, it will
strengthen the resolve of the particular market already identified as the primary target. That said, this
assessment will briefly discuss one area for which cutting technologies may hold relevance and as such the
B.O.L.D. may also hold market relevance. The chart below provides an overview of the various UGV platforms
actively deployed in 2006.

Summary of UGVs in Current Military Operations: 2006119

Number
of
Robot Name Description/ Functionality Systems
in Field/
On Order
The U.S. Air Force’s (USAF) ARTS is a fielded, low-cost, survivable robotics
platform (8100 lbs.) capable of remote operations in various mission
All Purpose profiles. The system can remotely employ an array of tools and
Remote attachments to detect, assess, and render safe large [EDs and large-vehicle .
Transport bombs as well as clear UXO from prepared areas. In addition, the system
System (ARTS) [ employs a variety of advanced navigation, control, and sensing systems.
There are 74 ARTS systems currently fielded. The ARTS is manufactured
by Applied Research Associates - Vertek Division out of Randolph, VT.

118 "Report to Congress: Development and Utilization of Robotics and Unmanned Ground Vehicles.” U.S. Department of Defense Oct 2006: n. pag.
Web. 10Jul 2010.
<http://publish.ndia.org/Divisions/Divisions/Robotics/Documents/Content/ContentGroups/Divisions1/Robotics/JGRE_UGV_FY06_Congressio
nal_Report.pdf>.

119 »Report to Congress: Development and Utilization of Robotics and Unmanned Ground Vehicles." U.S. Department of Defense Oct 2006: n. pag.
Web. 10Jul 2010.
<http://publish.ndia.org/Divisions/Divisions/Robotics/Documents/Content/ContentGroups/Divisions1/Robotics/JGRE_UGV_FY06_Congressio
nal_Report.pdf>.
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BombBot

The USAF-developed and Joint EOD-fielded BombBot is a low-cost,
expendable robot for IED neutralization. It’s a small, fast, off-road remote
control vehicle equipped with a small explosive charge delivery system,
and is remotely controlled using either video feedback or simply line-of-
sight radio. In employment, a BombBot is driven to an IED; a C4 explosive
charge is dropped from the vehicle, which is then driven away, if practical,
before the charge is remotely detonated. There are 1,020 BombBot
systems currently fielded as of July 2006 with an additional 822 systems
scheduled to be delivered this year. The BombBot is currently being
manufactured by Innovative Response Technologies in Fairmont, WV.

1842

DOK-ing MV-4

The MV-4 system is a Mechanical Anti-Personnel Mine Clearing System
(MAPMCS) that uses a chain flail and hammers to mechanically defeat
anti-personnel (AP) Mines. This system has been procured by the Army to
meet the Robotic Combat Support System (RCSS) requirement as a formal
Army acquisition program providing current mine clearing capability.
Systems are currently deployed in Afghanistan to perform countermine
operations, and in Iraq to perform Army engineer route clearance
missions. Twenty-one systems have been procured to date from the DOK-
ing company of Croatia.

21

Dragon Runner

Dragon Runner is a joint development effort between the Marine Corps
War fighter Lab and Carnegie Mellon University (CMU). Dragon Runner is
a man-portable system that is completely contained in a single backpack
(robot, operator control unit, and control computer). It is used by the
Marine Corps for route clearing, building clearing, and trip-wire
investigation operations. With its dump body attachment, Dragon Runner
is capable of delivering charges to a designated location for remote
detonation of IEDs. There have been 12 systems procured, with 10
currently fielded, and an additional order of 4 systems is under
development as of August 2006. CMU created a spin-off company to
produce the Dragon Runner, Automatika, located in Pittsburgh, PA.

16

EyeBall R1

EyeBall R1 is a throwable unmanned ground sensor that is self-righting
and provides 360° situational awareness through a low-light capable
camera and an audio sensor. EyeBall R1 can be attached to a pole or
lanyard, providing visual access to areas above walls, around corners, or
below the position of the operating unit. EyeBall R1 is an Israeli-designed
system, licensed to Remington Technology Division, in Rockville, MD, for
distribution in the U.S. and Canada. Currently, six systems are procured,
with three systems involved in an operator assessment.
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Man-
Transportable

Robotic System
(MTRS) MK 1

MOD 0 (PackBot

and MK 2 MOD
0 (TALON)

The MTRS is a fielded Joint Service EOD robotic system for use by Army,
Marine Corps, Navy and Air Force EOD technicians. The MTRS provides a
capability for the EOD technician to perform remote reconnaissance and
neutralization at UXO and IED incident sites. The MTRS consists of a
robotic vehicle and an operator control station (OCS) that is small enough
to be transported by two people. There are 165 MK 1 systems currently
fielded as of July 2006 with an additional 141 systems scheduled to
delivered this year. There are 210 MK 2 systems currently fielded as of
July 2006 with an additional 155 systems scheduled to be delivered this
year. The MK 1 is manufactured by iRobot Corporation in Burlington, MA,
and the MK 2 is manufactured by Foster-Miller, Inc. in Waltham, MA.

671

Mine Area
Clearance
Equipment
(MACE)

For supporting mine clearing operations on expeditionary airfields, the
Air Force employs the MACE flail system, which is rapidly lowered into
position at the rear of the vehicle. The system can clear a mine path 3.5 m
wide. The flail assembly consists of a rotating axle with 72 chains
attached; the end of each of these is fitted with a hammer type head
weighing 0.9 kg. The axle rotates at up to 700 rpm. There is 1 MACE
currently fielded and 3 more expected by the end of FY2007. The overall
goal is 10 fielded systems. The MACE is produced by the Hydrema Joint
Stock Company of Stoevring, Denmark.

Multi-
Functional,
Agile Remote
Controlled
Robot
(MARCDbot)

MARCDbot is a low cost [ED investigative robot used by Army and Marine
Corps personnel to provide a standoff investigation of suspected IED
emplacements. MARCbot uses an articulating arm to maneuver a camera
into position to confirm or deny a suspected IED, reducing the number of
false alarm calls to EOD technicians and allowing the patrol or convoy to
proceed with minimal exposure to hostile environments. There have been
500 systems fielded, with an additional 170 systems scheduled for
delivery by the end of calendar year 2006. MARCbot is currently being
produced by Exponent, Inc. in Phoenix, AZ. The U.S. Government has
purchased an Engineering Drawing Package with Government Purpose
Rights and currently, Applied Geo Technologies in Choctaw, MS, is
working to prove their production capability as an additional source for
procurement.

670

Omni-
Directional
Inspection

System (ODIS)

ODIS is an approximately 40 Ib prototype under vehicle inspection
platform that is being developed and assessed for applications pertaining
to sealed perimeter checkpoint security and includes newly improved and
enhanced modular wheel designs providing the capability for field
servicing without evacuation to the U.S. This effort will also evaluate the
utility of potential single platform multi-mission rather than relying on
multiple robot systems. There are currently approximately 15 ODIS
prototypes employed in Operation Iraqi Freedom (OIF) and Operation
Enduring Freedom (OEF) today. ODIS is produced by Kuchera Defense

15

Distribution Statement A: Approved for Public Release; Distribution Unlimited

77




Systems of Windmer, PA.

The RONS is a fielded JS EOD robotic system for use by Army, Marine
Corps, Navy and Air Force EOD technicians. The Navy is the single Service

Remote manager for EOD technology and training. RONS consists of a remote

Ordnance platform and an OCS, and is designed to complement or augment the EOD
Neutralization | technician during reconnaissance, access, render safe, pick-up and carry
System (RONS) | away and disposal activities in extremely hazardous missions involving
UXO and IEDs. Currently, 271 RONS are fielded to the four Services. The
RONS is manufactured by REMOTEC, Inc. in Clinton, TN.

271

The USAF Robo-Trencher is a fielded, converted Ditch Witch 7610
trencher used by Engineering Installation Squadrons (EIS) for
communications installations. The trencher has been modified using
Robo-Trencher | previously developed modular, fielded ARTS robotic components. Robo- 2
Trencher is able to provide a standoff capability to perform cable
trenching and excavation mission in hazardous areas. There are 2 Robo-
Trenchers currently fielded with no more planned.

Throwbot is a small, throwable robot designed for building clearing and
short range reconnaissance missions. It has a daylight-only camera and is
Throwbot capable of righting itself upon deployment. Throwbot was designed at the 30
University of Minnesota and is produced by Recon Robotics in
Minneapolis, MN. There are 30 units procured and fielded for assessment.

Toughbot is a small, throwable robot designed for building clearing and
short range reconnaissance missions. It contains one driving camera, one
omni-directional (OD) camera, and an audio sensor. Toughbot is produced
by Omnitech in Englewood, CO. There have been 51 units fielded.

Toughbot 51

Source: Report to congress: Development and Utilization of Robotics and Unmanned Ground Vehicles,
October 2006120

As of August, 2009, roughly 7,000 ground robots were actively deployed by U.S. military forces, primarily in
Iraq and Afghanistan.*? The chart below articulates the increased deployment of UGVs in the battlefield over
the period from 2001 to 20009.

120 Note: Projected spending outlays from the Report to congress: Development and Utilization of Robotics and Unmanned Ground Vehicles may
be found in appendix A
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U.S. Military UGV Deployment*
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This significant increase in UGV employment within a military context may have driving implications with
regard to UGV components suppliers.’”> As additional applications for military unmanned platforms are
developed, opportunities may be created for technologies that may inherently fit into the functionality of various
unmanned platforms.

Corroborating these findings, a release by the Brookings Institute validates the above observations regarding the
deployment of military robotics systems. It may be noted that while the Frost and Sullivan report looks at UGV
deployment, the Brookings assessment covers general robotics systems, which include unmanned ground
vehicles. While the Brookings numbers vary slightly from those of Frost and Sullivan, the general trend is the
same. Significant increases in robotics utilization have occurred within a military context over the course of the
last decade. If these trends are accepted as indicators of possible market opportunity that may exist for the
components that are integrated into these robotics systems, then market indicators appear positive. As of 2008,
there were roughly 12,000 robotics systems deployed for military use in Irag.*?®

121 "Robots! The Weapon of Choice on the Future Battlefield.” Real Miltary Network 17 Aug 2009: n. pag. Web. 09 Jul 2010.
<http://www.realmilitarynetwork.com/node/798>.

122 Note: UGV: unmanned ground vehicle

128 "Iraq Index: Tracking Variables of Reconstruction & Security in Post-Saddam Irag." BROOKINGS 25 May 2010: n. pag. Web. 29 Jul 2010.
<http://www.brookings.edu/~/media/Files/Centers/Saban/lraq%20Index/index20100525.pdf>.
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Robotics Systems Utilized by the U.S. Military
on the Ground in Iraq by Year 2003-2008
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In evaluating potential opportunities for ancillary technologies that may be integrated into unmanned platforms,
a brief review of the spending on such platforms may serve to initially consider market potential for
technologies such as the B.O.L.D. that may provide enhanced functionality to these platforms. Unmanned
ground vehicle spending projections are provided below in an attempt to understand opportunity that may exist
for those technologies that may find relevance in the unmanned vehicle context.

UGV Spending: 2007-2016 Total and By Year
2007-2016 Total 2007-2016 Yearly

Civilian

Spending

21%

Legend: Civilian Spending; DoD Spending

Overall UGV Spending Projections 2007-2016

2007 | 2008 | 2009 | 2010(| 2011 2012 | 2013 | 2014 | 2015| 2016
DoD Spending 325.4 | 288.2 | 252.8 | 251.7 | 272.6 | 273.2 | 2849 | 283.7| 2714 | 291.1
Civilian Spending 55.4 57.9 65.8 60.8 69 73.6 80.8 89.6 99.7 | 105.7

Source: Frost and Sullivan Unmanned Systems Analyst Briefing
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While current applications for UGVs focus primarily around activities such bomb detection and disposal the
DoD is actively investing in the research, development, testing and evaluation (RDT&E) of additional
applications for UGVs.'** This investment in developing new and innovative ways by which to derive value
from UGV platforms may significantly influence market opportunity for technologies that may have the ability
to be integrated into unmanned platforms. The charts below articulate the DoD spending breakdown by two
activities; procurement and RDT&E.'?

DoD UGV Spending Broken Down by Activity: 2007-2016

2007 | 2008 | 2009 | 2010 2011 | 2012 2013 | 2014 | 2015| 2016
DoD RDT&E 46.7 | 705 | 77.3 60.5| 733 619| 629| 598 623 66.3
DoD Procurement 278.7 | 217.7 | 175.5] 191.2 | 199.3 | 2113 222 223.9| 209.1 | 224.8
Total DoD Spending 325.4 | 288.2 | 252.8 | 251.7 | 272.6 | 273.2 | 284.9| 283.7 | 2714 291.1

Source: Frost and Sullivan Unmanned Systems Analyst Briefing

While it may be noted that spending in 2016 is expected to be lower than spending in 2007, overall it appears
that DoD spending may remain quite stable over the period examined. With regard to RDT&E, spending is
expected to increase from $467 million in 2007 to $66.3 million in 2016."2° Additionally, procurement over the
same period is expected to decrease slightly; however, when examining the data within the years reviewed,
procurement is also expected to remain quite stable from 2010 through 2016.'%’

Further, as the DoD allocates funds for the procurement and RDT&E of UGVs, the platforms’ capabilities are
expected to become more robust, further enhancing future battlefield applications. As these platforms are
developed and integrated into the field of battle, additional utility may be realized by prospective end users.
That said, technologies, such as compact laser cutters may find relevance in unmanned vehicle platform
integration as they may enhance the overall functional capabilities of these unmanned platforms. Below is a
general product development continuum developed by Frost and Sullivan which outlines potential UGV
platform developments through the year 2030. As these platform innovations come to fruition and are
integrated into military operations, their abilities to ultimately replace (to a degree) the need for human soldiers
may minimize human casualties in the warzone. %2

124 "Report to pag.

Web. 10
<http://p gressio

nal_Report.pdf>.
125 »Erost and Sullivan Unmanned Systems Analyst Briefing.” Frost & Sullivan 24 Sep 2008: n. pag. Web. 6 Jul 2010.
<http://www.slideshare.net/FrostandSullivan/frost-sullivan-unmanned-systems-analyst-briefing-presentation>.
128 Ibid
227 Ibid
21pid
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In addition to the applications examined by Frost and Sullivan, several companies are exploring expanded roles
of UGVs in areas such as battle field rescue. These may be applications where the B.O.L.D. may find particular
market viability as rescue operations may necessitate barrier cutting and/or breaching to successsfully complete
rescue missions. Note may be made that the Frost and Sullivan report identifies several areas in which
considerable RDT&E resources are being allocated, and which therefore may be applications for which
prospective licensees or manufacturers of the B.O.L.D. may choose to explore further. Included in these
potential applications, perimeter security, CBRNE?* detection and defeat and weaponization are several areas
for which the B.O.L.D. may find additional market relevance and as such it may serve to further explore these
potential markets as they are further established.

The significance of the above information is not necessarily demand based and/or revenue driven. Said another
way, spending on unmanned vehicle production is not necessarily indicative of the demand that technologies,
such as lasers, that may be integrated into said platforms. Rather, it may be indicative of the interest in further
developing unmanned platforms and exploring additional applications for which they may be effective. That
said, RDT&E spending may indicate opportunity for technologies that may hold relevance in such systems and
may represent additional market opportunity, understanding that additional research and development and
primary market penetration (i.e. barrier breach in markets such as the first responder market) objectives may be
met first before identifying, targeting and actively pursuing alternative markets.

Ultimately, while the B.O.L.D. may be initially considered relevant in markets for which human operators carry
and control the device, automation and subsequent integration into various platforms such as unmanned
vehicles may serve to increase the potential market space within which it may provide value, potentially
enhancing its market relevance thereby capturing market share.

129 Note: CBRNE is an acronym for chemical, biological, radiological, nuclear and explosive
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7 Conclusion

The Beam of Life Device works to enhance barrier breaching capabilities of those prospective end users for
which barrier cutting and subsequent breaching may be necessitated. Although currently commercialized
barrier breaching technologies such as cutters, rams, and spreaders allow prospective end users, such as civilian
first responders, to breach physical barriers that may impede rescue and/or clean-up efforts, the B.O.L.D. may
serve to enhance the abilities of prospective end users to overcome those physical barriers while minimizing
potential harm to those that may be within close proximity to the operator. The B.O.L.D. then strives to offer
the prospective advantages tabulated below:

83

Distribution Statement A: Approved for Public Release; Distribution Unlimited



Prospective Advantage

Description

Capable of cutting in confined
spaces

The B.O.L.D is capable of operating in confined spaces, enabling
prospective end users to perform cutting operations where may be
otherwise prohibitive

Lack of operational fumes

As the B.O.L.D. derives power from a battery source, there are no
fumes resultant from operation. This may provide advantage in
confined spaces where operational fumes that may result from a gas
motor may create health hazards.

Safety

In addition to no operating fumes, the B.0.L.D. has sensors and
monitors integrated into its design which identify potential safety
hazards such as beam reflection to the operator. Additionally, as
the B.0.L.D. cuts a barrier, material that is produces is blown away
from the cut point via an air stream.

Precision cutting

The B.O.L.D. allows the operator to cut with superior precision. This
may also reduce potential harm to victims, as the operator is has
greater control over where cuts occur relative to others that may be
in close proximity to the laser.

Cutting speed

The B.0.L.D. is capable of cutting 300 inches in six minutes in a
continuous manner. This may allow the operator to cut multiple
barriers within that operational time frame.

Noise

The B.O.L.D. operates with minimal noise, potentially reducing
stress to victims being rescued. This may also enhance rescue
workers’ ability to communicate with victims and each other as
engine noise may not impede said communication.

Portability

The B.O.L.D. is portable and is able to be transported by an
individual. As it has an estimated weight of 50- 100 pounds,
operators can carry it to areas where cutting may be required. This
may also reduce down time between cuts, if the operator must walk

to a different location to perform cutting activities.

Battery Operated

The B.0.L.D. is battery operated and as such, may be used
continuously for the duration of the battery life. As power is lost, an
additional battery source may be attached to the unit and the
battery whose energy is depleted may be plugged in and re-charged.
This may offer additional cutting ability for a longer spans of time.

Underwater operation

The B.O.L.D. is said to be capable of operating underwater. This
may provide significant value to those who may need to perform
cutting and/or barrier breaching activities in wet an/or underwater
environments. This extended capability adds to the robust

operating possibilities that the B.0.L.D. may provide.
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Prospective advantages of the B.O.L.D. may constitute a source of product differentiation and competitive
advantage. Relative to currently commercialized barrier breaching technologies, the B.O.L.D. may serve to
enhance the capabilities of prospective end users to cut and/or breach physical barriers that may stand in the
way of performing critical operations such as victim extraction after a structural collapse. As the B.O.L.D. is
developed and market adoption ensues, articulating the prospective advantages tabulated above and framing
them in such a way that aligns with prospective end user purchase parameters, competitive ability may be
strengthened.

Alternative barrier breaching technologies have been commercialized and may have a strong hold on the
market. Products such as the Jaws of Life may constitute the most pressing competitive threat to B.O.L.D.
commercialization and market penetration efforts, as it has a well established presence within the market, and
strong brand identity. Additionally, while it is yet to be determined whether the B.O.L.D. will initially serve as
a complement or substitute to existing barrier breaching technologies (such as the Jaws of Life product line)
within the competitive landscape, the former may be more probable and may ease resistance to entry exerted by
the market incumbents, as laser cutting technology has not yet been established as a viable portable cutting
technology in certain contexts such as vehicle extraction.

However, the added cost of adoption may be a critical point of consideration for prospective end users, as the
B.O.L.D. appears to be priced significantly higher than currently commercialized barrier breach technologies.
As commercialization and penetration strategies are developed, consideration may be given to the cost
structures currently in place for barrier breach technologies for various markets examined. Based on
prospective end user groups, pricing considerations may need to take into account purchasing power and/or
propensity to purchase. While laser cutting technologies may be attractive to certain prospective end-users,
inherent price ceilings may exist with regard to the purchase of new equipment. Understanding this, pricing
strategies may then focus on differentiating based on prospective end user groups, understanding the utility that
they may derive from technologies like the B.O.L.D.. That said, pricing considerations may be a point of
strategic consideration.

Based on the data examined, the civilian first responder and natural and man-made disaster clean-up and rescue
markets may warrant strategic consideration for initial market entry. These two markets appear to have a clear
and well defined need for barrier breaching technologies in various settings. Understanding the current
employment of technologies such as the Jaws of Life within this context, it may appear that technologies that
are developed and which serve to enhance the barrier breaching capabilities of these prospective end users may
at the least warrant consideration from said prospective end users. While adoption may rely not only on cutting
performance, but also on variables like price and ease of use, these variables should be considered in marketing
and communications strategies aimed at increasing awareness of the B.O.L.D..

Lastly, this assessment briefly explored application extensions for which the B.O.L.D. may find relevance,
primarily that of unmanned vehicles platform integration. Significant research and development may provide
market opportunity for technologies that may be integrated into unmanned vehicle platforms for a variety of
applications. Based on the data examined, it may appear compact laser technologies may be such a technology
for which unmanned vehicle platform integration may offer an additional point of application consideration.
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Ultimately, as commercialization ensues, additional market opportunity may be uncovered that is outside of the
currently targeted market of hand held, portable barrier breaching technologies.

Ultimately, the B.O.L.D. appears technologically viable. That said, there appears to be a definite market for
barrier breaching technologies such as the B.O.L.D.. The degree to which it is saturated with currently
commercialized technologies may be an initial point of push back with regard to market adoption; however as
the B.O.L.D. may be representative of a next generation barrier breaching technology, its ability to gain early
awareness and acceptance as a viable technology within the market place may have implications with regard to
competitive ability and ultimate adoption. Further, while the B.O.L.D. may provide enhanced cutting and
barrier breach capabilities to prospective end users, price may be a key factor with regard to the ability of
certain groups to adopt the technology. That said, commercialization strategies may also work to align potential
price points with prospective end user budgetary considerations.
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Appendix A: Vehicle Miles Traveled 1970-2030
Vehicle Miles Traveled 1970- 2030

Year VMT

1970 | 1,109,724,000,000
1971 | 1,178,811,000,000
1972 | 1,259,786,000,000
1973 | 1,313,110,000,000
1974 | 1,280,544,000,000
1975 | 1,327,664,000,000
1976 | 1,402,380,000,000
1977 | 1,467,027,000,000
1978 | 1,544,704,000,000
1979 | 1,529,133,000,000
1980 | 1,527,295,000,000
1981 | 1,555,308,000,000
1982 | 1,595,010,000,000
1983 | 1,652,788,000,000
1984 | 1,720,269,000,000
1985 | 1,774,826,000,000
1986 | 1,834,872,000,000
1987 | 1,921,204,000,000
1988 | 2,025,962,000,000
1989 | 2,096,487,000,000
1990 | 2,144,362,000,000
1991 | 2,172,050,000,000
1992 | 2,247,151,000,000
1993 | 2,296,378,000,000
1994 | 2,357,588,000,000
1995 | 2,422,823,000,000
1996 | 2,481,730,000,000
1997 | 2,560,166,892,000
1998 | 2,615,466,496,867
1999 | 2,654,666,267,395
2000 | 2,694,309,371,948
2001 | 2,780,677,200,317
2002 | 2,864,620,300,293
2003 | 2,940,782,775,879
2004 | 3,010,156,921,387
2005 | 3,088,196,861,267
2006 | 3,161,858,743,579
2007 | 3,237,277,661,841
2008 | 3,314,495,526,132
2009 | 3,393,555,246,201
2010 | 3,474,500,755,310
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2011

3,544,391,927,133

2012

3,615,688,991,842

2013

3,688,420,229,618

2014

3,762,614,489,506

2015

3,838,301,200,867

2016

3,909,945,855,939

2017

3,982,927,810,075

2018

4,057,272,024,924

2019

4,133,003,928,062

2020

4,210,149,421,692

2021

4,290,142,260,704

2022

4,371,654,963,657

2023

4,454,716,407,967

2024

4,539,356,019,718

2025

4,625,603,784,093

2026

4,713,490,255,991

2027

4,803,046,570,855

2028

4,894,304,455,701

2029

4,987,296,240,359

2030

5,082,054,868,926
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Appendix B: US&R Rescue Tool List
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Basic Rope Confined Water Auto Trench | Structural
Kit Contents Kit Rescue |Space Rescue| Rescue | Truck Bus | Rescue | Collapse
Air-monitoring equipment (1) X X X
Assorted 4 % 4 cribbing X X X
Assorted 2 % 2 cribbing X bt X X
Assorted wedges X X bt
Audio visual signaling device X X X X X X X
Binoculars X X X X X
Boards, short and long spine X X X X X X X
Boogie board X
Camming devices X X X bt
Carabiners, locking X X X X
Chain saw, electric or gas X X
Chain sling, 9 ft X X
Chain sling, 5 fi X X
Charged 1/ in. hose line X
Clamp, “Ellis” X
Class 2 and 2 harnesses (2) X X X X X
Class B foam application supplies X
Come-along X X
Communication devices, fixed and portable X X X X X X X
Community resource lists X X X X
DECON equipment (3) X X X
Descending /ascending devices (friction or X X X X X bt
mechanical)
Detector, electrical energy X X X
Dewatering pumps X X
Edge protection, hard and sofi X X X X X X
Extension cords X X X
Fins, swim X
Flat heat ax X X X
Generator X X X
Gloves (4) X X X X X X X
Halligan bar X X X
Hammer, demolition, 45 1b, bull and chisel X
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Basic Rope Confined Water Auto Trench | Structural

Eit Contenis Kit Rescue |Space Rescue| Rescue Truck Bus | Rescue | Collapse
Hammer, demolition, 60 b, bull and chisel X
Hammer 1.5 in. rotary, with carbide tipped X
bits * /s in. to 2 in., and bull point bit
Hand vools kit (5) X X X X X
Heavy excavating equipment resources X X
Helmeis (6) X X X X X X X
Haose line device X
Hydraulic cutters X X
Hydraulic rams X X
Hydraulic shores X X X
Hydraulic spreaders X X
Jacks. screw, scissor, and./or hydraulic X X
Juncrion box X X X
KED or equivalent X X X X X X
KEnife, rescue X X X X X X X
Lighting, flood X X X
Lighting, hand and /or helmet (Factory X X X X X X X
Mumal approved)
Line gun X
Lumber and tmber { assorted) x X
Lockout tag-out kit X X
Marking kit, paint, chalk, crayon, pencil X x X
Navigational instruments X X
Perimeter or scene-marking devices X X X X X X X
Personal Aotation devices (PFDsj X X
Pemsonnel accountability system X X X X X X X
Pemsonnel alarm device X X X
Pickets, steel stakes X X X X X X
Prievimatic bags X X X
Pneumatic chisels X X
Pneumatic shores X X X
Pneumatic soil knife X
Prneumatic soil vacuum (hand and /or truck) X
PPE — Bunker gear (7) X X X
PPE — HazMat. Level B and C (8) X
PPE — Helmet water rescue x
PPE — SABA (D) X
PPE—SCRBA (10} X X X X x
PPE — suit, dry X
PPE — suit, wet X
Preplans,/maps il X X X X X X
Prussic cord (11) X x X X X X X
Pulleys, selecrion of X X X X X X
Reach extension devices X X
Rope —life safery ( 12) X X X X X x X
Fope —uriliny X X X X X
Rope —water rescie X
Safery gl asses X x X X X X
Saw, circular, carbide dp, metal cutting, and X x X
contions rim diamond blades
Saw, reciprocating with wood and meral X X X
blades
Sheeting X
SEED or equivalent and/or ngid liter x X x X ht
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Basic Rope Comnnfinved Water A Trench | Structural

Kit Contents Kit Rescue |Space Rescue| Rescue | Truck Bus | Rescue | Collapse
Spring loaded center punch X X X X
Tacrical worksheets X X X X X X X
Tarps X X
Trow bags X
Torch, kit oxvacerylens x =
Torpedo buoy, ring buoy, or equivalent x
Traffic control devices X X X x X X X
Trench box, shield X
Tripod X X X
Wictim protective coverings X X X
Watercraft —manual or motorized X
Webhing X X X X X X
Winches X X
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Appendix C: Laser Manufacturer List

Schmidt Marking Systems

www.gtschmidt.com

Niles, IL
800-323-1332

Broad product range includes
Fiber laser & Nd:YAG diode
pumped laser marking machines.
The newest addition is the YLIA
fiber series, with their combined
high peak power & high quality
beams, the fiber laser allows for
marking a wider range of
materials, such as plastics,
polymers, metals & ceramics.
Schmidt Marking Systems is ISO
9001-2000 certified, serving
marking needs worldwide.

Automated Laser Corporation
http://www.autolase.com/

Fort Wayne, IN
877-637-4155

Experts with Fiber lasers, CO2
lasers, Diode lasers, YAG lasers &
others, Automated Laser is the
proven industry leader in
standard or custom laser systems
for a wide range of precision
cutting, welding & marking
applications. Meeting exact specs
with the best suited laser for
integrated laser & processing
solutions like no other. Precise
repeatable performance & great
long term cost advantages.

RMI Laser, LLC
http://www.rmilaser.net/

Lafayette, CO
866-952-7370

RMI Laser is a manufacturer of
industrial DPSS lasers & turnkey
laser marking systems utilizing
YVO4 technology, small &
compact, fast & powerful lasers
that offer several advantages
over CO2 and YAG lasers. See
how RMI Laser's Applications
Lab maximizes reliability &
performance for such areas as
automotive & aerospace, medical,
electronics, awards & gifts, IC
chips, solar chips & part
numbers.
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TECHNIFOR Inc.
http://www.technifor.com/

Charlotte, NC
704-525-5230

Technifor is a leading
manufacturer of permanent
marking solutions designed for
use in industrial settings. Their
product offering includes dot
peen marking systems, YAG and
Fiber laser marking machines.
Technifor also provides a full
range of accessories to tailor the
marking unit to the customer's
specific processing requirements.

TherMark Holdings Inc.

http://www.thermark.com/

Irvine, CA
866-699-8810

These laser marking systems can
create high resolution marks on
surfaces such as metals, ceramic,
glass & plastics. The Mark laser
marking materials & laser
marking technology allows for
improved productivity to
customers. Having an assortment
of high power CO2 lasers used for
engraving or marking. These
laser marking material products
are simple to use. - see details on
website.

Laseraim Tools, Inc.

http://www.laseraimtools.com/

Little Rock, AR
501-375-2227

The laser products at Laseraim
Tools are used for alignment,
leveling, assembly and placement
purposes. The visible laser
product models of industrial
lasers project a laser beam that is
straight & is visible as a laser dot.
In addition, the company will also
customize a laser product to suit
your needs. These professional
laser products are made in the
U.S.A.

Evergreen Laser Corporation
http://www.evergreenlaser.com/

Durham, CT
860-349-1797

The lasers that Evergreen Laser
produces are the best quality that
technology can offer. The
specialty here is the
remanufacture of gas-ion plasma
tubes, air and water cooled. Our
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laser products include critical
measurement  lasers,  wafer
inspection lasers and
semiconductor industry lasers;
we also remanufacture laser
tubes and systems.

Coherent, Inc.
http://www.coherent.com/

Santa Clara, CA
800-527-3786

Coherent  manufactures the
industry’'s  most  diversified
selection of laser-based
photonics products. These
include laser systems, industrial
lasers, marking lasers, high-
power diode lasers, crystals and
laser measurement and control

solutions for commercial,
scientific and biomedical
markets.

TAMPOPRINT® International Corporation

http://www.tampoprint.de/

Vero Beach, FL
800-810-8896

TAMPOPRINT® International is a
worldwide leader in laser
technology, laser systems and
laser automation. They provide
Nd:YAG lasers, diode-pumped
lasers and CO2 lasers. These
lasers allow the user to mark
uneven, hot, dusty, oily or rusty
surfaces, as well as glass,
ceramics, metal, wood and paper.

AMTEC
http://www.amtecinc.com/

Anaheim, CA
888-634-1143

Provision of industrial lasers
including an array of laser
marking systems, coZ lasers,
excimer lasers, ND YAG lasers,
marking lasers, and much more.
At Applied Manufacturing
Technologies, the lasers are used
for marking, cutting, & machining
and guarantee high productivity
for specific requirements.

Kern Electronics & Lasers, Inc.

http://www.kernlasers.com/

Wadena, MN

Established in 1982, Kern
Electronics & Lasers offers a wide
range of capabilities in industrial
lasers and related products. He
company laser technology
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888-660-2755

includes the  design and
manufacture of CO2 lasers with
focusing optics, laser engraving
systems, laser motion systems
and laser cutting machines.

Spectra Physics Lasers
http://www.newport.com/

Mountain View, CA
800-775-5273

Providing industrial lasers and
laser systems, Spectra Physics, a
division of Newport, has a variety
of quality laser products.
Products include diode lasers,
Nd:YAG lasers, gas lasers,
marking lasers, laser engraving
and welding lasers. Over 40 years
in the laser manufacturing
industry.

Potomac Photonics
http://www.potomac-laser.com/

Lanham, MD
301-459-3031

Potomac Photonics is a provider
of diode lasers, industrial lasers,
laser marking systems and
contract services for UV to IR
laser micro machining, marking
and deposition.  Proprietary
inspection and machine vision
software is available along with
custom quality control programs.

New Wave™ Research, Inc.

http://www.esi.com/Products/NewWaveResearch.aspx

Fremont, CA
800-566-1743

New Wave Research™ has been
designing and manufacturing
high-quality small pulsed Nd:YAG
lasers, diode lasers and laser
systems since  1990. Our
industrial lasers are used in a
wide variety of applications,
including LED manufacturing and
microelectronics.

Laservall North America, LLC
http://www.laservall-usa.com/

Pawtucket, RI
401-724-0076

Laservall is a global leader in
quality Nd:YAG lasers, marking
lasers, diode lasers and laser
technology. We are a new
addition to the Laservall SPA
group and all of our companies
are dedicated to the design and
manufacture of cutting-edge laser
products. Contact us today for
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your laser needs.

Synrad, Inc.
http://www.synrad.com/
View Website

Mukilteo, WA
425-349-3500

The industrial lasers Synrad
manufactures are sealed CO2
lasers. Our 48-series requires a
gas refill after 45,000+ hours. Our
Evolution lasers function as
welding lasers for thin film and
perform kiss-cuts and
semiconductor wafer processing.
Our firestar series offers 100- and
200-watt lasers.

Continuum®
http://www.continuumlasers.com/

Santa Clara, CA
866-532-1064

Continuum®, an Excel
Technology company,
manufactures/designs  Nd:YAG
lasers, OPOs (optical parametric
oscillators), dye lasers and
custom laser systems. We offer
pulsed solid-state lasers, tunable
laser systems and novel YAG
configurations. Providing laser
technology to the industrial
markets.

Gravograph, Inc.

http://www.gravograph.com/

Duluth, GA
800-843-7637

Gravograph is the world's leading
manufacturer of CO2 and YAG
lasers as well as rotary engraving
systems, professional CAD/CAM
engraving software, engravable
materials and gifts. All products
are backed by superior quality,
ease of serviceability, and over
70 years of experience in the
engraving industry.

LASAG Industrial - Lasers, USA

http://www.lasag.com/

Buffalo Grove, IL
847-483-6300

LASAG Industrial is a worldwide
manufacturer specializing in
Nd:YAG lasers for materials
processing applications.
Industrial lasers include marking
lasers, welding lasers and
machines for cutting, drilling and
ablating. For more information
about our quality products,
please call or visit our website.
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Laser Energetics, Inc.
http://www.laserenergetics.com/

Mercerville, NJ
609-587-8250

Laser Energetics provides a
variety of industrial lasers and
laser systems including visible
and IR lasers, diode lasers,
Nd:YAG lasers and Alexandrite
lasers. Since 1991, they have
provided the industrial, medical
and government-related markets
with quality products.

Alabama Laser

http://www.alspi.com/laser.htm

Munford, AL
256-358-9055

Alabama Laser offers custom-
built industrial lasers and laser
marking systems designed to
meet your specific application
needs. They have more than 20
laser systems available, including
CO2 lasers, Nd:YAG lasers, Fiber-
delivered, direct diode lasers,
Fiber lasers, Direct diode lasers
and Green lasers.

Engraving Systems Integrators, Inc.
http://www.engravingsystems.com/

Cleveland, OH
877-715-2737

This line of industrial lasers, laser
marking systems and laser
cutting machines can be used for
engraving, cutting or marking
applications.  The line  of
computerized laser engraving
and cutting systems are cost
effective and can be used on most
materials. Desktop laser
engravers are also available.

Laser Photonics, LLC
http://www.laserphotonics.com/

Lake Mary, FL
407-829-2613

As the leading company in hi-tech
laser technology, these industrial
lasers are known worldwide for
being unmatched. The Ilaser
marking systems are affordable
and reliable for all marking,
cutting and engraving needs.
These lasers use direct drive and
high power without losing their
accuracy.

Access Laser Company

http://www.accesslaserco.com/

Access Laser Company's
innovative RF excited CO2 and
CO lasers meet many, many 21st
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Everett, WA
360-651-6141

century challenges:

medical/surgical procedures,
industrial & agricultural process
controlling, optical

communications, etc. Over 60
years experience. Reliable, stable,
affordable, tunable, high-
precision lasers.

Tecnar Automation Ltée

http://www.tecnar.com/

St-Bruno, QC
450-461-1221

Tecnar Automation Ltée develops
and manufactures non-contact
laser ultrasonics. The company
has a highly specialized laser
ultrasound product line that
includes laser-ultrasonic
inspection systems, or LUS, and
other novel laser-ultrasonic
detection units, such as pulsed,
TWM and Fabry-Perot cavity, or
FPC.

Quantronix
http://www.quantronixlasers.com/

East Setauket, NY
631-784-6100

Since 1967, Quantronix provides
industrial YAG lasers, Nd:YAG,
diode lasers and marking
lasers,with reliable, affordable
industrial lasers in hundreds of
configurations, system solutions,
application-specific software and
application development
services. ISO 9001 quality
assurance.

PLT Technology, Inc.
http://www.plttechnology.com/

Santa Barbara, CA
805-962-1266

Since 1994, PLT Technology has
been a leading manufacturer of
high-power semiconductor diode
lasers, from 635 nm to 1074 nm.
They serve various industries
and applications with high-
quality products and services and
can provide you with
wavelengths which unique to any
other competitor.

Adapt Laser Systems LLC

http://www.adapt-laser.com/

Adapt Laser Systems focuses on
next generation YAG laser
cleaning equipment that can be
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Kansas City, MO
816-531-7402

used cost effectively in various
industries. Our laser technology
combines versatility and power
(up to 500 W) with the lowest
operating cost of all industrial
cleaning methods. We provide
stationary and portable lasers.

Clark-MXR, Inc.

http://www.cmxr.com/
Dexter, M1
734-426-2803

Clark-MXR, Inc., are continually
striving to provide cutting-edge
ultrafast industrial lasers, laser
systems and welding lasers. For
20 years they have provided
micro machines and diode lasers
with ultrafast laser technology
capabilities to provide more
efficient machined products.

Epilog Laser

http://www.epiloglaser.com/

Golden, CO
888-437-4564

Epilog Laser specializes in laser
marking systems, CO2 lasers,
diode lasers, laser cutting
machines & systems for laser
engraving like tabletop
engravers, mid-sized engravers &
large-format engraving systems.
We have offered laser technology
since 1988 and are the leader in
CO2 & fiber laser systems.

Innovar Systems Ltd.

http://www.innovarsystems.com/laser.htm

North Jackson, OH
330-538-3942

Innovar  Systems excels at
knowing the proper application
of lasers, such as a 1700 watt
CO2 system for high power
welding or a high speed YAG
laser for marking. Our quality,
reliable laser technology, offers
unique advantages for marking,
cutting & welding. Choose us for
complete turnkey services.

]P Innovations, LL.C

http://www.jpinnovations.com/

Monroe, WA

Our custom solid state industrial
diode lasers, flashlamp pumped
lasers, and optical parametric
oscillators are designed and
manufactured by our company,
JP Innovations. Because we are
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experts with years of experience,
we can save you money by
suggesting the correct design
concept.

CVI Melles Griot

http://www.cvimellesgriot.com/

Carlsbad, CA
800-645-2737

The Laser Group of CVI Melles
Griot is a world leader in gas
lasers & solid-state lasers: multi-
colored helium neon lasers;
helium cadmium, air-cooled ion
& frequency-stabilized laser
technology; subassemblies,
systems, customization, turnkey
services, laser power meters &
beam diagnostic equipment.

StockerYale, Inc.

http://www.stockeryale.com/index.php

Salem, NH
603-893-8778

StockerYale provides diverse
industrial laser lighting
applications to the optical and
metrology  industries. These
include structured light lasers,
alignment lasers, inspection and
machine vision lasers, diode
lasers, uniform intensity line
lasers, green lasers and laser
diode modules.
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Appendix D: Sample Photos, Hurst Jaws of Life Rescue Systems

SP310, Spreader

SP510 Spreader

SP512 Spreader

101

Distribution Statement A: Approved for Public Release; Distribution Unlimited



S510, S511, S311 Cutters

S530 Cutter

R430, R424 Rams
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R414 Ram
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Appendix E: FEMA URBAN SEARCH AND RESCUE TASK FORCE 2003-2004
EQUIPMENT CACHE LIST

FEMA URBAN SEARCH AND RESCUE TASK FORCE 2003 - 2004 EQUIPMENT CACHE LIST Page 1
RE SC u E S ECTID N Listings in e cxham rdsale et o moajeriy (o NOTE: A 5% COSI cap wil = uz=0
b —— for audit o reimbursement
PNEUMATIC POWERED TOOLS : Estimated Costs
Description Manufacturer(s) Maodel ! Part #{s) | tem Number | Gty | Status Unit Extended
At bag, Ifting. high-pressurs, Kevar, 40-50 ton capacity RA-D101.00 2 §1,806.84
;h;::i; Iifting. high-pressurs, Kevlar, 36 ton capacity, rectangular 2A-0102.00 2 $1,112.40
Airbag. Ifting. high-pressure, Keviar, 3 ton capacty RA-D103.00 FI §a7R.22
At bag, lifting Kewvlar, & fon capacty Ra-D1 2" F4B5.02
At bag. lifting Kewar, 16-20 ton capacity RA-D1 2 $E06.25
At bag, lifting Kewvlar, 28-34 ton capacity Ra-D1 2 FETIAE
At bag. lifting Kewar, 8-15 ton capacity R&-010 2" FE45.18
At bag, lifting Kewlar, 70 ton capacity Ra-D1 2"
At bag, lifting. high-pressurs, Kevlar, 1 fon capacty RA-D1D 2"
At bag pressure regulator, 125 - 2000 psi Ra-D1 2
At bag air Manufacturer adapter kit, high-pressure RA-D1 2
At bag manifoldizontrol valve, high-pressurs RA-D1 2
At bag, lifting. Pressure relief walve, in-ing, w! hose, rad RA-D1 8
At bag, Iifing, Hose, 32°, yellow RA-D1 ]
Lirbag, lifting. Hose, 32, red RA-D1 2
At bag relief valve_ for high-pressure ar bags RA-D113.00 i
Chisel Kit, pneumsatic (300 psi), complate, wi accessories Ra-0114.00 2 §3.114.72
Chisel, pneumatic, chisel, Bull pe Ra-0114.01 1 $0.00
Chisel, pneumatic, chisel, Dual ¢ RaAD114.02 1 $0.00
Chisel, pneumatic, Dual cutier & bull point 117 Ra-0114.03 1 $0.00
ic, Plug driver RA-D114.04 1 $35.60
Chisel, pneumatic, Rubber plugs RA-0114.05 12 $17.30
At bag, lifting, low-pressure set, compiete. 15 Ton Maximum RA-0115.00 1 57.063.74
Gun, nail, pneumnatic, 80 through 180 general purpose RA-D116.00 2 $500.58
Gun, nail. pneurnsatic, Air hose, 50° sections RA-D116.01 8 $12.24
Gun, nail. preumnatic, Mails, 80, box RA-D116.02 1 $111.24
Gun, nail, pneumsatic, Mails, 160, box RA-AD116.03 1 $111.24
Shore System, Pneumatic, min 50,000 LB crush sirength (See Ra- RAD117.00 R
0117.01 to RA-D117.18 for femized Issting), lot -
Shore, Expandakle to approximately 377 RaD117.02 4 T4 28 1,778.84
Shore, expandabie, pneumatic to approximately 87 RA-D117.05 4 FSE4.01 52,336.04
1=CQuantity reduction in 2003 S=Diescription changs 2003
G=Move to new section 2003
3 LEVE] T=Mew itemn added in 2003
Price increase in 2003 Approved: Aug 2003 f=Move from other sect 2003
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FEMA URBAN SEARCH AND RESCUE TASK FORCE 2003 - 2004 EQUIPMENT CACHE LIST Page 2

RE SC U E S ECTIO N L istings in lhsnsm cxbarrs vl ksale s u? @ gty (o HOTE: & 5% cnnatcapwﬁ b= usad
g Dfic i dastwih cache Andudeston ot e udit of re YousEm
PNEUMATIC POWERED TOOLS {continued) e e comctopems e wicomd Estimated Costs
Description Manufactureris) Model ! Part #{s) | ltem Mumber | Giy | Status Unit Extended

Shore, expandabie, pneurnaticto approximately 144° 4 FEOE.2E $2,781.00
Shore, expandabie, pneumnatic.to approximately 198" 4 F834.30 $3,337.20
Shaore, Expandabie, Load cell, (to attach o shore) 4 5144612 56,784 48
Shore, Expandable, Swive's (not to exceed 23 degree's) 30 FiTT.88 55,230.40
Shore, Expandable, Base, fiat 30 F2E.99) 52,080608.70
Shore, Expandabie, Raker system, consisting of & 1o B raker rail,

raker rail adapter, 2-45 degree pivots, 145 degree clevis, 127 base i 51,112.40 5,874.40

piate or equivalent

Shore, Expandabie, Extension, 127 4 $116.80 §487.20
Shaore, Expandable, Extension, 187 - 24 4 F127.83 §511.72
Shaore, Expandatie, Extension. 247 - 36 4 F130.08 556.20
Shore, Expandable, Nailing blocks RA-D117.15 12 F06.74 $800.88
Shore, Expandab’e, Regulator, Pneumatic RA-D117.18 2 F2E0.44 §re0.a8
Shore, Expandable, Hose, Air, 28 RAD11T.AT i $56.98 §353.78
Shore, Expandabie, Contreler, Dead man RA-D117.18 2 $800.70 $1,201.40

TOTAL THIS SECTION $75,336.10)

RESCUE SECTION HOTE. & 5% costoap wil s u=ed

for audit or reimbursement

ELECTRIC POWERED TOOLS Estimated Costs
Description Item Mumber |Qty | Status Unit Extended
Cuiter, Rebar, electric, maxmum cutting capacity 17, or equivalent RE-0101.00 1 $3,237.20 $3,337.20
Cutter, Rebar, eleciric, replacement tip set RBE-0101.01 2 F333.72 FEET.44
Cutter, Rebar, electriz, maxmum cutting capacity 587, ar sguivalen| RBE-0101.02 i 52,860.76 %2,880.78
Cutter, Rebar, electric, replscement tip set RE-0101.03 2 323372 FE8T .24
Hammer, Demeiion, eleciric, 40 b, kit RE-0102.00 2 51,557.26) 53,114.72
Hammer, Demoiion, 40 |b. Moil/Bull poing, 10° RE-0102.01 4 F27.01 5111.24
Hammer, Demoiion. 40 Ib.Moil'Bull point, 187 RE-D102.02 4 32741 5111.24
Hammer, Demeiion, 40 Ib., Chisel point. 1" = 107 RE-D102.03 4 32781 5111.24
Hammer, DemecHion, 40 Ib., Chisel point. 1" = 187 RE-D102.04 4 32781 5111.24
1=Quantity reduction in 2003 G=Description changs 2003
2=liem deleted in 2003 A=Move to new section 2002
2A=Increase gquantity n 2003 T=Mew itern addad in 20032
4=Price merease in 2003 APPTU‘"’Ed: ﬂug 2003 8=Move from other sect. 2003
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FEMA URBAN SEARCH AND RESCUE TASK FORCE 2003 - 2004 EQUIPMENT CACHE LIST Page 3

RE SC u E S ECTID N Listings in Isabn czharmims (radicalm e @ roajetiy (o1 HOTE: & 5% cost cap will b2 u=ed
Bt b o T kot T s 0 for sucit or rmbursement

ELECTRIC POWERED TOOLS {continued) Eisures o curchosims i ool Estimated Costs

Description Manufactureris) Madel | Part #{s] | tem Number |Qty | Status Unit Extended

Hammer, Demcftion. 80 Ib., Chisel pont. 107 RBE-0103.03 2 F27.81 55.082

Hammer, Demaofion, 80 Ib., Chisel point. 1" x 187 RBE-0103.04 2 F27.81 §55.62

DrilllHammer, elzefriz, 172" variable speed, industrial grade w case RB-0104.00 i F333.72 533372

Dirill bits. steel, 1787 - 51B"_ set RE-0104.01 2 §55.82 §111.24

Dirill bits. carbide bp, 114° - 5/8". set RB-0104.02 2 16688 §333.72

Drill extensions, set RB-0104.03 1 Fi11.4 §111.24

Drill, Ship Augers, 127 - 1-1/27, set RE-0104.04 11 4 $260.29 5250.29

Die grinder {Wizzer saw) eleciric or pneumatic RBE-0105.00 2 F333.72

Harnmer, electric, rotary, HD 1-1/27 {min.) RBE-01D6.00 2 52,224 BD

?:;'ggrer. electric, rotary, Bit, splime shank, 3/8” diamond [ carbide SE-0106.01 4 $83.41

Harnmer, electric, rotary, Bit, 12" diamend / carbide bpped RBE-01D6.02 4

Harnmer, electric, rotary, Bit. 1" diamond [ carbide tipped RBE-01D6.03 4

Hammer, electriz, rotary, Bit, 1-1/2" damond | carbide tipped RB-01D6.04 4

Hammer, electriz, rotary, Adapter, "8” faper RB-D1 2

Harmmer, electric, rotary, Adapter, SDS RBE-01 2

Hammer, electric, rotary, Points, bull RB-D1 L] $200.22

Hammer, electriz, rotary, Chisels, cold RB-D1 [ $200.22

Hammer, electric, rotary, Bit, 2", diamond | carbide-tpped RB-01 4 "3 $1,234.88

Hammer, electric, rotary, Bit, bull point, 107 RB-D1 4 $133.48

Hammer, electriz, rotary, Bit, chisel poing, 107 RB-D1 4 $133.48

Pump, submersible, electric RB-D1 §333.72

Hose, Fire 194" (NST thread) 50° RB-01 4 531148

Hose, Fire, Adapter. 3" to 1-1/27 RB-01 2 §80.00

Hose, Fire, Adapier, 2-1/2" to 1-1/2" RBE-D1 2 §20.70

= - T - - -

53w, electric (o battery powered), reciprocating, variable speed, SE-0106.00 5 $333.72 $EaT 44

heavy duty, w/ case

Sawi. reciprocating. Bottle, spray, plastic, w! scap salution RE-01DE.01 2 32.22 34.44

Saw, reciprocating. Blades reciprocating bi-metal, shaterproof RB-010B.02 | 100] "4 37.79 §770.00

Saw. reciprocating. Blades reciprocating wood-cutting, shattenproof RB-010E.D3 | 100] "4 37.79 §770.00
1=Cuantity reduction in 2003 S=Description changs 2003
2=ltem deleted in 2003 A=Move to new section 2002
A=Increase guantity m 2003 T=Mew item added in 2003
4=Price mcrease in 2003 Appm‘u’ed: AUQ 2003 B=Move from octher sect.2003
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FEMA URBAN SEARCH AND RESCUE TASK FORCE 2003 - 2004 EQUIPMENT CACHE LIST

Page 4

RE SC U E S ECTID N it i1 s o harrns rad il weat @ ey (oo NOTE: & 5% cost cap will b= us=0
oo O b et it cache e e e 2 UL o1 1 DU 2 M

ELECTRIC POWERED TOOLS (continued) Estimated Costs
Description Manufacturer(s) Model ! Part #(s] | ltem Number |Qty | Status Unit Extended
Saw. reciprocating. Battery, spare (if battery powered) RE-0108.04 2 §56.02 §5111.24
Sawi, reciprocating. Battery Charger (if battery powered) REB-01DE.05 2 F86.74 $133.48
Saw, chain, glecric, 127 bar RB-0108.00 2 $200.23 §400.48
Zaw, chaps RE-0108.04 2 $83.43 §166.88
Saw. circular, electric, 10-%4" haavy-duty wl case RB-0110.00 2 §33372 F067.44
Sawi, circular, elsctric, 7-947 heawy-duty wi case RE-0112.00 2 §166.88 §333.72
Zaw. circular. Blades, 7% circular carbide tip, combination 28011201 12 §2225 $767.00
rip/crosscut
Saw, circular, Blades, 10-1/4" circular, carbide tip, combination RE-0110.01 12 £5582 SEET .44
riplerosscut

TOTAL THIS SECTION $27,546.95
RESCUE SECTIDN s vz harrans ot il weat @ ey (o WOTE: A 5% Co5E cap wil b8 Ue0

g b b ot i cace st e e 2udit ot 1€ MW EEME
HYDRAULIC POWERED TOOLS Enibvatur punthitas i whowed Estimated Costs
Description Iltem Mumber | Gty | Status Unit Extended
Stan'ey Breaker, hydraulic, 80 lb.or eguivalent RC-0101.00 1 "5 52,831.06 52,831.08
Stan'ey Breaker, hydraulic, Moil point bit, 14" or equivalent RC-0101.01 5 F3B.83 §38.83
Stan'ey Breaker, hydraulic, Chisel, 3" x 14" or equivalent RC-0101.02 5 $33.37 §33.37
Stan'ey Breaker, hydraulic, Chissl, 17 x 14" or eguivalent RC-0101.03 "5 33337 §33.37
Stan'ey Breaker, hydraulic 45 b.or eguivalent RC-0102.00 5 52,113.56 $2,113.58
Stan'ey Breaker, hydraulic, Moil point bit, 147 or equiwvalent RC-D102.01 "5 32693 338.93
Stan'ey Breaker, hydraulic, Chissl, 3 x 14" or eguivalent RC-D102.02 5 33337 $33.37
Stan'ey Breaker, hydraulic, Chisel, 1" x 14" or equivalent RC-0102.03 5 $33.37 §33.37
Stanley Concrete chan saw, hydraulic, diamond Bade, DS-11 ar - P o
equivalent RC-D103.00 52,336.04 2,336.04
= T ~ - i i E
,l_.an =y Co .jre.e .,ha_ SEAW, hg.rc: aH|Ic: Diamond segment chain, 13 2C-0105.09 gl = $77E.68 54 572,08
(hard concrete, heavy stee! reinforzing)
= e p———— —— —
,__:3I|_'| =y Concrete chain saw, hydraulic, I:Ila'n-:-_nd Isegmem chain, 20-0105.02 al v $776.68 5457208
5" (medium concrete, moderate steel renforcing)

01 Conoreie o - - e - - =
Stan'ey Concrete chain saw, hydraulic, Chamn senice kitar SC-0105.03 sl s $333.72 SEET 44
squivaent

1=Cuantity reduction in 2003
2=ltem deleted in 2003
I=Increase quantity in 2003
4=Price ncrease in 2003

Approved: Aug 2003

S=Description changs 2003
G=Mowe to new section 2003
T=Mew item added in 2002
8=Mowve from octher sect 2003
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FEMA URBAN SEARCH AND RESCUE TASK FORCE 2003 - 2004 EQUIPMENT CACHE LIST Page §

RE SC U E S ECTID N | istings i s o harrurs radiale weat @ ey (o NOTE: & 5% cost cap will b= u=ed
I T s T o for udit or réambursement
HYDRAULIC POWERED TOOLS (continued) Eusutesont corctmpms wip wicensl. Estimated Costs
Description Manufactureris) Model | Part #(s] | ltem Number | Gty | Status Unit Extended
Stan'ey Concrete cham saw, hydraulic, Saw bar, 15" or eguivalent RC-0103.04 bl I F333.72 306744
E'.ar_l =y Concrete chain saw, hydraulic, Water pump accessory or RC-0103.05 il s $723.08 S7T23.08
equivalent
Stan'ey Cut off saw, hydraulic RC-0104.00 1 "5 52,447.28 52,447.28
Sianiey Concrete Cut off saw, hydraulic, Metal cutting abrasive = e -
whee!, 14" diameter X 1" arbor or eguivalent RC-0104.01 4 - $22.25 589.00
Sianiey Hammer drill, hydraulic, Bit, carbide, 17 X 247 or equivalent RC-0105.01 e $133.48 526608
Stan'=y Hammer drill, hydraulic, Bit, carbide, 1947 X 247 or equivalegt RC-D105.02 ) $200.23 3400.48
Stan'=y Hammer drill, hydraulic, Bit, carbide, 27 X 247 or equivalent RC-D105.03 e 3444 28 280,92
= —— — - -
Stanizy Hamrmer drill, hydrauliz, Service and maintenance kit or S0-0105.04 il s $371.52 5371 52
equivalent
Hydraulic Viehick: Rescue System Fower unit, hydraulic, 4-cycle RC-0106.00 il 5 %5,005.20 55, 005.20
gaso ne, elecinc, battery powered or eguivelent
Hydraulic Vehicle Rescue System, Fug Filters RC-0106.01 ] $13.35 $88.75
Hydraulic Wehic’e Rescue Systemn, Spark plugs RC-D106.02 ] $2.22 511.10
"  ehic r=— T n = N N
—|,:Iral..|llc Vehicle Resq.f.le a,ts.err. Cutter, 4-cycle gasoine, elect SC-0106.05 il s 53.603.40 53.803.40
pattery powered or equivelent
o = Ui - (= = - A -
-|,:I[a_u||c Vehic'e Fescue a,s.e!'r. .:up_reade , 4-cycle gasoline, 20-0106.04 | s 55,343 00 56.243.00
eectric, battery powersd or equivelent
g T i - [Py - T .l,_ o o1 -
Hydraulic .El.'n.,e Res_q.lue System, Ram. hydrau . IT|II'|- 3" length 2C-0106 08 5| s 52274 20 54,440 80
4-gycie gasoline, sleciric, battery powersd or equivelent
o im Ualhin — Coch - H T
Hydraulic .El.'u.,e REE:“.UE Systemn, Ram, hydrau u mln_. 23" length S0-0106.05 o g £2.002.22 54.004.54
4-cyc's gasoline, sleciric, battery powersd or equivelent
Hydraulic ".fEI_'ui:E Res_.:lue Systern, Ram. hydrau .: min_. 18" length RC-D106.07 3l 5 $1,668.60 §3,237.70
4-cycie gasoline, eleciric, battery powersd or equivelent
Hydraulic Vehicie Rescue System, Hose, hydraute, 25-foot section RC-D106.08 ! 3444 28 53.55pA8
Hydraulic Vehicle Rescue System, Adapter kit for hydraulic am RC-D106.08 2 3333.72 306744
Hydraulic Vehice Rescue Systerm, Manfold w/ dump wvalve RC-D106.10 i F2ED.22 F88p.g2
T=Cuantity reduction in 2003 S=Description changs 2003
2=l{em deleted in 2003 A=Move to new section 2002
A=Increase quantity i 2003 T=Mew item added in 20032
4=Price increase in 2003 ApprEWEd: AUQ 2003 B=Move from other sect 2003
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FEMA URBAN SEARCH AND RESCUE TASK FORCE 2003 - 2004 EQUIPMENT CACHE LIST Page 7

RE SC u E S ECTIU N Listingss in lbsasan cxsharrns rodbsalm s @ rreajerity e HOTE: A 5% cost capwﬁ b usad
Pogea Offcm i o il cach e on e e zudilor 1 MbuTsEmsn:

MISCELLANEOQUS TOOLS |Exsusre simr curciuiees aiw gicemn Estimated Costs

Description Manufacturer(s) Madel ! Part #(s) | Hem Number | Gity | Status Unit Extended

Mail Gun, piston-aciivated, 27 caliber-autedfeed. wi case and 010400 2 $611.82 51773 64

SCCESSOnes

Wail. Gun, piston-activated, Fins, 27, HO. wi washers E-0101.01 |1000 F0.11 §110.00

Nail. Gun, piston-activated, Pins, 3", HD, w/ washers RE-D1D1.02 (1000 F0.11 $110.00

Wail. Gun, piston-activated, Loads, medium -0101.03 |1000] "4 §0.22 §220.00

Wail. Gun, piston-activated, Loads, HD 101.04 |1000] "4 §0.22 §5220.00

T-:-rch._u:-xy‘gen"uel gas, portable kit, w' attachmenis (gaupes, hosad SE-0102.00 o es 51.334.26 52.060.78

wands)

Torch cuylacetyene kits. large bore, w/attachments (gauges, hoses, =T o P - 2En o o B

wands, adapters and safety equipment) minus bottles RE-DI0ZE - - e $1.770.84

Torch, oxygenfuel gas. rotary siriker RE-0i102.02 20 "3 35.58 $111.20

Torch, exothermic, complete RE-0103.00 1 $2,224.80 52,224 80

Torch, exothermic, Rods, spare RE-D103.01 50 3234 5167.00

Camara. Thermal Imaging. Ill'u‘rar\ed Fire Service model, with RE-D104.00 al 7 £16.500.00 %33,000.00

charger, siorage case, hand/neck strap, 2-spare batteries

Tn.asd.e.'. Elzctrizal, handheld, (for detecting fve hidden electrcal SE-0805.00 gl 7 $50.00

wiires)

TOTAL THIS SECTION $42,836.24
RE SC U E S ECTID N Listinngs in Ibsasa cxhimns rdicaln sea? o ey e HOTE: & 5% col c-apwﬁ b= u=ad
B S e s B —

HAND TOOLS @hw Estimated Costs

Description Manufacturer(s) Model ! Part #(s) | ltem Number | Gty | Status Unit Extended

Axe. flat head, with fiberglass handle RF-0101.00 1 F44.50 344.50

Bar, pry, pinch point 80" RF-0102.00 8 §56.82 3444 .82

Bar, wracking 18° RF-0103.00 4 $11.12 34428
1=Cuantity reduction in 2003 S=Descripton changs 2003
2=ltem deleted in 2003 A=Mowve to new section 2002
A=Inzrease quantity in 2003 T=Mew item added in 2002
4=Price increase in 2003 Approved: Aug 2003 B=Mowe from other sect 2003
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RESCUE SECTION

L istirngzs i D cxcharrons ol icale et @ oty (o

i prrifi

HAND TOOLS [continued)

siniber] il TF baren purctased. This alkoss e
Progeam Offon b desl wih cache shandadizatizn Ssues

NOTE: A 5% CosL cap wil be u=sd
for zudit or reimburssment

Estimated Costs

Page 8

Description Manufacturer(s) Maodel / Part #{s) | ltem Number | Gty | Status Unit Extended

Bar, pry, pinch point 48° RF-0104.00 a §207.00

Bar, wrecking 30° RF-1105.00 8 $17E.00

Selt, carpenter. guick disconnects, with 2 pouches RF-0106.00 12 $534.00

Sucket, plastic, 5 gallon, with handle RF-0107.00 a8 $13.32

Bucket, collapsible, 127X 17" RF-1108.00 i §200.22

Camier, debris, 4 = 4 RF-1108.00 4 §355.08

Chalk, line, 50° RF-0110.00 2 §522.24

Chisel, cold, diamond point, 8 RF-0111.00 3 540.05

Chisel, cold, floor, 127 RF-01112.00 3 $50.07

Chisels, wood, assorted (not to exceed B chisels fotal), set RF-0113.00 1 588.00

Crayon, lumber, assorted colors RF-0114.00 | 100 $111.00

Cutter, bolt, 18” RF-0115.00 1 F44.50

Cutter, bol, 28" RF-1116.00 1 588.00

Cutter, pipe, multple head, 1-2-172 RF-0117.00 1 §222.48

Cuther, wire and cable, 28", fiberglass handles RF-0118.00 i 588.80

Ellis. jack, 4X4, 25# RF-0118.00 2 §100.12

Ellis. jack, post cap sorew, 434, w! adjustabie base RF-0112.01 4 §133.48

Ellis_ clamps, pair RF-0112.02 25 $278.00

Ellis. swive base, £X4 RF-1118.03 2 §80.00

Hacksaw, high tensicn, contractor grace RF-01120.00 4 5111.24

Hacksaw, Blades, 12" - 18 teeth per mch, shaiterproof RF-0120.01 25 355.50

Hacksaw, Blades, 12" - 24 teeth per mch shatierproof RF-0120.02 25

Hammer, framing straight claw, 22 oz., steel, mill face RF-0124.00 12 37

Hand truck, converible into dolly, with pneumatic tires RF-0125.00 [] T2

Hatchet, carpenter's RF-1126.00 2 22

Jack, hydraulic. 10 ton, low profie RF-01127.00 2 .24

Jack, hydraulic. 20 ton, low profis RF-0128.00 2 24

Hnife, udility, retractable blade, wispars blades RF-0122.00 12 35|

Ladder, attic, 107 folding RF-0120.00 i .10

Ladder, 18" Litle Giant, or equivalent RF-1131.00 2 20

Lewve 4t RF-1132.00 2

Mails, common, 160, Duplex, pound RF-0133.00 50

Mails, common. 8D, Duplex, pound RF-1134.00 50

Paint, spray, flugrescent RF-01135.00 24| '8
1=Quaniity reduction in 2003 S=Description changs 2003
2=liem deleted in 2003 G=Mowve to new section 2003
A=Increase quantity in 2003 T=Mew itern added in 2003
4=Frice "-:rzase in’IZDDS APPTDVEC!: ﬂug 2003 B=Move from other sect. 2003
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HAND TOOLS [continued) i et oot e ko Estimated Costs
Description Manufacturer(s) Model / Part #(s) | ltem Mumber | Gty | Status Umit Extended
Fencis, carpenter RFE-0138.00 [ 100 3111 5111.00
Pick, 36" or standard RF-0137.00 2 §55.82 §111.24
Pulaski tool, standard RF-0128.00 3 F3.37 F100.11
Zaw_ keyhole RF-0138.00 2 F24.47 34884
Saw. S-point, cross cut, hand RF-0140.00 2 F27.81 §55.02
Sheetng, plastic, 6 mid x 50" x 100, ro RF-0141.00 2 F111.24 F211248
Showel, 607, straight hand'e, spade point RF-0142.00 8 32 §160.20
Showel, 307, O handle. square point RF-0143.00 2 $26.70 §52.40
Entrenching tool, shovel, wiolding pick, OiA length 307 RF-0144.00 8 33337 5206.08
Snips, fin. aviation type RF-0145.00 12 F16.88 5200.28
Saquare, speed RF-0148.00 12 F16.89 $200.28
Square, framing, 2 ft. RF-0147.00 i F16.689 $100.14
Tamper, top post hole digger, one piece,_ high carbeon sieel, 887 RF-0148.00 1 32781 52781
Tape, flagging, 100 yd. roll {yellow). ro RF-0142.00 i .87 §40.02
Tape, measuring, 100° RF-0150.00 2 F27.81 §55.82
Tape, measuring, 30' power return, 17 blade width RF-0151.00 12 F27.81 §333.72
Tarpauwlin, polyethylens 12" x 187, heavy duty grommeis RF-0152.00 12 F27.81 3333.72
‘Wedge, steel. £ b sguare head RF-0153.00 [] §11.12 §08.72
‘Wrench, pipe, 36" alurninum RF-0154.00 1 F166.88 3186.98
‘Wrench, pipe, 18" alumnum RF-0155.00 F8.99 H48.04
Wrench, pipe, 127 alurninum RF-0156.00 F26.83 §38.93
TOTAL THIS SECTION £11.280.51
RE SC U E 5 ECTID N L itirngzs (11 s cxzharruns v balm weu? @ oty (i HOTE: & 5% cios capwﬁ b= uzad
D e b et s i B —
ELECTRICAL Exubvularn puschusi asn allowed Estimated Costs
Description Manufacturer(s) Maodel f Part #(s] | ltem Number | Gty | Status Unit Extended
Adapter, L5-20 three prong twist-lock famal's to three prong - - -
nousshold male, 1003 wirg, 18" length RG-0101.00 - $36.93 §467.16
Adapter, L3-20 three-prong, twist-lock male 1o three-pron 5 = . -
"DusFlE" old female mll':lI 1 D.'% wire, 12" length Prene RG-0102.00 - $44.50 §534.00
Bow, unction, wi four 204 cutlets, waterproof with ground faults RG-0103.00 3 FIE0.24 $1,188.02
Connector, L3-20 three-prong, twist-lock male end RE-0104.00 10 31688 $1686.00
Connector, L3-20 three-prong, twist-lock fermale end RG-0105.00 10 F16.08 5166.90
Cord, sxtension, 12/3 sing's outlet, 100° RE-01048.00 5 $50.08 5250.30
Cord, extension, 12/3 sing’e outlet, 50° RG-0107.00 5 §22.25 §5111.25
Cords, extension, 10-3 single cutlet, 100° RE-0108.00 3 F111.24 3333.72
1=Cuantity reduction in 2003 S=Description changs 2003
2=ltern deleted in 2003 A=Move to new section 2002
I=Increase quantity m 2003 T=Mew item added in 20032
4=Price "crgase ir?l 2003 Approved: Aug 2003 8=Move from other sect 2003
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RE SC U E S ECTID N L itirngzn i |bensen csbarrans redbcale wea? o majeity (el HOTE: A 5% nn:ate-apwﬁ b= usad
g Dfic st wih cachs sarsdeston ianen. L

ELECTRICAL {continued) |Exaise et curctopes aie gl Estimated Costs

Description Manufactureris) Madel f Part #(s) | tem Number| Gty | Status Unit Extended

Element. replacement, Halogen quarz, 300 - 500 wahs RG-0108.00 30 $11.12 §333.80

Light, drop, tube, florescent, 8 watt, S0'cord, explosion proof RE-0111.00 4 F444.24 51,770.84

Stand, Light, extendable, dual head 250-500 watt light weight RG-0113.00 g 7 F8B.099 352354

TOTAL THIS SECTION £5.845.63
RESCUE SECTION HOTE: & 5% cosl capwﬁb-aused
for zudit or reimbursemsnt

HEAVY RIGGING Estimated Costs

Description Iltem Number | Gty | Status Unit Extended

Cable, come-along, 3-ton RH-D101.00 2 $811.82 §1.223.84

Swivel Ho'st Rings, 1127 Steel, Crosby or other USA equivalent RH-D112.00 4 $100.12 §400.48

Eye Muts, 1027, Steel, Crosby or other USA eguivalent RH-0112.01 8 $11.12 88.08

Anchors, Wedge, concrete, 1027 x 5-1/27, Ramset, Hili, Strong-tie RH-D112.02 25 7 .43 §102.00

‘Wrench. Torque 1/27 drive, 250 Fi. Lb. Capacity, WiSocket RH-D112.03 2 F228.04 §456.08

Chain, 28", grade &, lifting. with Clevis, slip hooks and latches RH-D102.00 2 3177848 §355.04

Chain, 2787 20°, grade 8, liftng, wih Clevis, slip hook and latches RH-D103.00 1 F250.29 525029

Shackles, Screw Pin, 1-1/4", 12 ton RH-D104.00 8 $22.25

Shackles, Screw Pin, /8" 3-1/4 ton RH-D105.00 8 §16.09

o o 20 F 17.000 Ib. o

:alpnglil;;clyesler roundsling, 20 ft. endless. 17,000 b, choker SH-01D06.00 4 $250.28 51.001.18

Sli ing. 10 f 17,000 Ib. cf -

.:alpnglil:;clyes.ter rounasling, 10§t endless. 17,000 b choker SH-0107.00 4 $111.24 544406

Slings, Symthetic, Heawy duty, 3" x &, Type 3, Flat Eye, One Ply ] - .

3200 1. Choker Capacity RH-D108.00 4 §122 589.00

Anchors, Wedge, concrete, 1027 x 77, Ramsst, Hilt, Strong-tie RH-0114.00 25 7 35.43 §162.00

Round Sling. Comer/Wear Protection. 8™ x 127 Sleeve RH-0113.00 ] I $16.20 §1208.80

Field Cperations Guide, 3CT, Comps of Engneers RH-D115.00 g 7 $21.80 §172.80

TOTAL THIS SECTION £5,246.45)

1=Quaniity reduction in 2003 S=Description changs 2003
2=ltern deleted in 2003 G=Move to new section 2003
A=Inzrease quantity m 2003 T=Mew item added in 2002
4=Price increase in 2003 ﬂpprﬂ\i&d: A-UQ 2003 8=Mowe from other sect. 2003
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RE SC U E 5 ECTID N L sinngz (0 IFunnan cizharrars radcalm s at @ ooty (G0 NOTE: & 5% nnatcapwﬁ b= uzad
ettt foraut o vmbursement
TECHNICAL ROPE I.E:l:u.mum Estimated Costs
Descripfion Manufacturer(s) Model / Part #{s] | ltem Number | Gty | Status Unmit Extended
Rope, slings, RS1 OMMI or eguivalent RI-0101.00 2 F16.88 §533.38
= — — ST T—
Rope pulley, 47, rescue grade, prus®-minding, 1/27 diameter 21.0100.00 2 $44.50 22000
auminum frame, double sheave
Rope hauling system, 4:1 advantage w 240 ft. of lifelne, static
kemrmantle, 112" diameter, minimurm tensile strength (MTS) 8,000 RI-0103.00 i FO6T 44 3087 .44
os. must meet or exceed NFPA 1833, with bag
— - — ¥ T T —————
:'x:_?pueulfhla;;e ders, figure 8, with ears, MTS (min. tensile strength) 21-0104.00 z $44.50 $356.00
Rope ascenders, caming device for 1" rope RI-0105.00 4 F06.74 $206.06
Rope hamess, fu bedy [O5SHA confined space standard compliant RI-D106.00 4 F266.88 51,087.82
Racks, Rigging. RS RI-D107.00 4 $77.87 531148
Rack, Rappel, & bar RI-D108.00 [ §111.24 §880.92
Rope edge roller RI-0109.00 2 Fi11.24 522248
Rope log. book, rope usags RI-D110.00 [ §2.22 §17.78
Rope bags, rescue hardware bag. Cordura, 207 x 107 x 4" RI-0111.00 4 §56.02 §222.48
Rope pulley, 27, rescue grade, prusi-minding, slumnum frame, RI-0112.00 o $55.62 3444 08
single sheave for ¥ rops - - - T
Rope hamess, seat. NFPA-approved, adjusiable RI-0113.00 12 F166.88 52,002.32
:xt-:-pe. :-ulle;-'.4_l r‘e?cue grade, prusik-mmnading, aluminum frarme, 21011400 4 $86.74 586,08
single sheavs for 4" rope
Rope, Helne, 300" lengths of nylon static, Kernmanile, 1/2°
diameter, minimum tensile strength (MTS) 2000 s, must meet or RI-D115.00 2 F444 28 F88p.g2
exceed NFPA 1983, wi bag and edge guards
Rope, Helne, 200" lengths of nylon statiz, Kermmanile, 1727
diameter, minimum tensile strength (MTS) 2000 los_, must meet or RI-0116.00 i F333.72 $2,002.32
zxceed NFPA 1083, w bag and edge guards
Rope carabiners, stee!, locking "C°, extra large. 10,000 tensie - o o g 2
strength, must meet NFPA 1253ANSIIOSHA reguiremeants RI-0117.00 40 3.5 §1.334.80
Rope line. nylon, tag, 200" lengths of 8mim, MTS 2,800 los., must 2 S5m0 59 AR
meet or exceed NFPA 1083, w bag RI-D118.00 - $138.05 $1.112.40
Rope cord, prussi. 8mm, feet RI-0118.00 | 300 0.50 5150.00
Rope webhing. wbular, 7, MTS 8,000 lbs., feet RI-D120.00 | 400 §1.00 $400.00
Rope throw, water rescue, 75, with bags RI-0121.00 4 $83.43 §333.72
Triped, ubwiar aluminum, or Arizona Vortex Rescue System, an [ - a4 E
adjustable betwssn 8" and &, minimum work load of 600 lbs. RI-D122.00 - 53.346.00 56.620.00
TOTAL THIS SECTION £19,778.22
1=Quaniity reduction in 2003 S=Description changs 2003
2=ltem deleted in 2003 G=Move to new section 2003
3=Increase guantity n 2003 T=Mew itermn added in 2003
4=Price increase in 2003 ApprEWEd: -l'iIJg 2003 B=Move from other sect. 2003
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RE SC U E 5 ECTID N Listings in |fsse ok iradcale sea? @ mojeisy (o0 NOTE: & 5% cost cap wil b= uzed
e i Ny e iy for autil o simpursement

S.A.F ET‘I" I.Ea.:u.ml.:usmmm.ne-nl. Estimated Costs

Description Manufaciurer(s) Model / Part #{s) | ltem Number | Gty | Status Unit Extended

B'moculars, 10 = 50 power, waterproof RJ-0101.00 2 F250.29 $500.58

Blower, ventilation. for confined space, electric, with 15" of 87

=xtension hose, or equivalent (MIDSHIDEHA compliant and RJ-0102.00 2 52,447 28 54,804 58

nirinsically rated)

Breathng apparatus, ariine-supplied (SABA), with 10-minuts [— mng @ cn

zscape cylinder, NIOSHIOSHA approved RU-0103.00 4 $1.334.88 $5.230.52

Breathng apparatus. Cylinders [spare), 10-minute, 4500 ps RJ-0103.01 2 §333.72 F087.44

Sreathing spparatus. Cylinder (spare), 1-howr, 4500 ps RJ-0103.02 8 4 5144612 511,568.24

Breathng apparatus, Mask (spare), face piece, compativle wi RJ-D103.03 2 $166.88 %333 732

SCBA supplied air system -

Breathng apparatus, Line, supply, 50°, breathing air guality e " P

compatible with SCBA and supplied air sysiem RU-0103.04 = $166.26

Aircart, portable supplied air system, MIOSHOEHA compliant or [ I P

equivalent RJ-0103.05 2 2 55,330,572

Extinguisher, water, backpack-type RJ-01 4 F133.49 $533.94

Extinguisher, dry chemical, 20 lb., ABC-type R.J-01 4 Fr7.87 5311.48

Blower, venlilation. heater (electnc or LP with accessories) R.J-01 2 51,557.26 53.114.72

LockoutTagout kit confined space R.J-01 $278.10 0

Permi, confned space entry, pre-mads RJ-01 20 $0.00

Sprayer, pressure, 2-1/2 gaton, Hudson pump type or equivalent RJ-0110.00 2 FEE.0Y 5177.948

E-:-mrr.ni:,a'.icni system, hard-wire, 28CFR 1910.148 compiant RJ-0111.00 5 £0,000.26 £0,000.38

OEHA confned spaces

TOTAL THIS SECTION £533,306.22]

T=Cuantity reduction in 2003 S=Descripton changs 2003
2Z=ltemn deleted in 2003 A=Move to new section 2003
A=Increase guantity m 2003 T=Mew itern added in 2002
4=Price increase in 2003 Appm‘u'&d: -l'iIJg 2003 8=Move from cther sect 2003
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