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i.

Executive Summary
Until the mid-1980s coal tar based materials were used in carriageway construction; and locally their
use may have continued after this period due to their resistance to diesel. Road tar is a complex
mixture of hydrocarbons, derived from coal tar; some of which are carcinogenic and highly toxic to
aquatic life. Bitumen is used in present-day construction and it is important to distinguish it from road
tars, because although derived from crude oil, bitumen contains a lower proportion of PAHs. It
therefore presents a far lower risk to the environment and human health. However, it is possible for
bitumen to be contaminated by coal tar, as over time tar products can migrate.
Current guidance indicates that where the concentration of potentially carcinogenic hazardous
substances is below 0.1% waste does not need to be classified carcinogenic. Benzo(a)pyrene (BaP) is
used as a marker compound for carcinogenicity of certain coal tar entries. The assertion is that
50mg/kg (0.005%) concentration of BaP correlates to around 1000mg/kg (0.1%) coal tar. Thus, where
BaP is less than 0.005%, the amount of coal tar is considered low enough for the material to be
considered Non-Hazardous.

Several factors control the chemistry of coal tar; therefore because of its variability no single test is
currently available which directly measures its concentration. Current methods range from visual
identification only, through to identification and quantification by chemical analysis to assist in
apportioning coal tar as the contributing source. Despite this, however, a definitive result is not
produced. At best, by undertaking a combination of tests in a staged approach, the field of possibilities
is narrowed. However, where other coal tar derived products are also present, these may mask the
results or create false positives. The likelihood of other products being present must therefore be
assessed to determine the accuracy of the results. As such, after extensive and costly testing, there
remains in the results an element of uncertainty which cannot be eliminated. Information regarding
the constituents of coal tar in various forms is provide in Appendix A
Under the Construction (Design and Management) Regulations 2015 it is the Designer’s responsibility
to minimise construction hazards and to inform the Contractor of any remaining hazards on site.
Therefore, due to the risk to human health and the environment, coal tar must be assumed to be
present within the carriageway construction until proven otherwise.
Presently within Scotland coal tar cannot be reused in highway construction, it can only be disposed
of. With rising disposal costs and an aging network, it is important that the presence of coal tar is
established prior to disposal, not only to ascertain the level of risk to human health and the
environment, but also to prevent unnecessary disposal.
This guidance note offers a safe method of working when dealing with potentially coal tar bound
arisings; and is based on current guideline documents with regards to sampling and handling.
Guidance is given with regards to assessing the potential for coal tar to be present within the
carriageway construction in Appendix B as a series of flow charts. Guidance in scheduling the
laboratory testing is presented in Appendix C. Guidance in assessing and reducing the risks during
operations to construction workers, local residents and the wider environment is presented in
Appendix D.
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ii.

Introduction
Background information
Coal tar is a by-product of coal carbonisation and historically was used as a source of organic chemicals
until the massive expansion of the petrochemical industry after the Second World War. The process
involves heating coal in the absence of air to produce coal gas, coke, tar and ammoniacal liquor. The
coal tar produced was then subjected to fractional distillation and chemical processing, resulting in a
range of mixed hydrocarbons and other products such as creosote, pitch and road tar. In its raw state
coal tar is a viscous brown/black liquid with a distinct ‘organic’ pungent odour, which may make it
identifiable even when mixed with other materials (ref. Department of the Environment Industry
Profile – “Gas works, coke works and other coal carbonisation plants”, 1995).

Bitumen-based surfacing materials predominate in present-day road construction in the UK, but coal
tar pitch based materials could have been used in all pavement layers, including surface dressings up
until the mid-1980s. Isolated materials may also be found in later road construction schemes where
it may have been used due to its resistance to diesel. Road tar is a complex mixture of hydrocarbons
derived from the high temperature treatment of coal tar; some of these have been shown to be
carcinogenic, others are highly toxic to aquatic life, whilst some are both. A number of marker
compounds (e.g. Benzo[a]pyrene, phenols and cresols) are used to identify the presence of these
potentially hazardous and toxic aromatic hydrocarbons. However, some phenols and cresols are also
toxic to aquatic organisms, and some are carcinogenic. Phenols are also relatively soluble in water
and therefore can leach easily (ref. ADEPT 2016).
ADEPT (2016) states that as road tar is processed from coal tar it does not contain all the chemicals
that are present in unrefined coal tar. In particular, there will be few volatile organic compounds
(VOC), as it was usual for most of the Phenols and Cresols to be removed, to make other products.
Despite this, road tar still contains carcinogenic compounds. Furthermore, as road tar and bitumen
are both miscible, “over time it is possible for some tar products to migrate into the adjacent
bituminous layers, and vice versa” (ref. ADEPT, 2016)
It is important that road tar is distinguished from bitumen. Typically, bitumen is derived from crude
oil, and contains a lower proportion of polycyclic aromatic hydrocarbons (PAHs), by several orders of
magnitude, than coal tar and therefore presents a far lesser risk to the environment and human
health. As such, milled uncontaminated bituminous asphalt road planings can be used with the same
environmental precautions as would be applied for virgin material (ref. Quarry Products Association
and SEPA – Guidance on the Production of Fully Recovered Asphalt Road Planings). The issue of coal
tar bound arisings therefore potentially presents a long-term and widespread challenge, especially
with an ageing road network where there are ongoing maintenance requirements.
Further information of the chemical composition of coal tar, including human health effects and
environmental impact are given in Appendix A of this document.

Existing waste classification and re-use
The definition of waste, as given in the Waste Frameworks Directive (2008/98/EEC) is:
“Any substance or object which the holder discards or intends or is required to discard”. The holder
being the person who produces or is in possession of the waste. Hazardous waste ‘means waste which
displays one or more of the hazardous properties listed in Annex III’.
With reference to Annex III of the Waste Framework Directive, coal tar is deemed to be hazardous as
it is considered to be an irritant (H 4), harmful (H 5), toxic (H 6), carcinogenic (H 7) and ecotoxic (H 14);

2

with components of coal-tar considered to be toxic for reproduction (H 10) and mutagenic (H 11) (see
Appendix A).
With reference to the SEPA document, “Is it Waste?” (2005), regulatory controls apply to waste until
it is fully recovered, thereby ceasing to be waste. Whether the waste has a value i.e. scrap metal or
that the holder may have a use for it, does not necessarily mean that it is not being discarded nor that
is has been fully recovered; therefore, it is still considered waste. Road planings, regardless of
composition are therefore considered waste.
In the UK, the three Environment Agencies (Environment Agency (EA), Scottish Environmental
Protection Agency (SEPA) and Natural Resources Wales (NRW (formerly the Environment Agency
Wales)) take the view that road planings, regardless of composition are considered to be waste. In
addition to those stored with no identifiable end use this also includes recycled asphalt produced to a
relevant specification; and as such, this material will be subject to regulatory waste controls. Anyone
producing, managing, importing or transporting these materials must comply with the requirements
of the relevant Duty of Care regulations (including CDM Regulations 2015) and possess all appropriate
permits and licences (ref. ADEPT, 2016). All UK waste regulations are based on European legislation,
with the classification of waste road planings containing bituminous mixtures (including coal tar)
driven namely by the Hazardous Waste Directive (1991). As a result, there are only small differences
in the approach to dealing with waste, between Scotland, England, Wales and Northern Ireland.
The Hazardous Waste Directive (1991) provides a definition of waste and the framework for the
correct management and regulation of hazardous waste throughout Europe. The European Waste
Catalogue (EWC) is a catalogue of wastes and with regard to bituminous road planings; there are three
associated waste codes:
For Asphalt material classified in the List of Wastes:
x
x
x

17 03 01* bituminous mixtures containing coal tar
17 03 02 bituminous mixtures other than those mentioned in 17 03 01
17 03 03* coal tar and tarred products

17 03 03* is an absolute hazardous waste code that is used to classify waste tar, including coal tar.
The guidance document “Guidance on the classification and assessment of waste (1st edition 2015)
Technical Guidance WM3”, published by NRW, SEPA, NIEA and EA states that:
“If the concentration of potentially carcinogenic hazardous substances is at or above 0.1% the waste
possesses the hazardous property HP7 carcinogen. Coal tar is a complex mix of hydrocarbon
compounds which have to be added together to determine the concentration of coal tar. Therefore,
the 0.1% concentration must be applied to all fractions of the coal tar. Assessments based on PAH’s
alone are not consistent with the legislation and cannot be used to classify a waste as nonhazardous.”
“However, if the concentration of coal tar is known, Table 3.1 of the CLP Regulations (Classification,
Labelling and Packaging of Substances Regulations; EC 1272/2008) uses Benzo[a]pyrene as a marker
compound for carcinogenicity for certain coal tar entries. Where the concentration of Benzo[a]pyrene
is less than 0.005% of the coal tar (rather than the waste as a whole), the coal tar is not carcinogenic
and does not need to be considered for HP7”.
The following applies only to Asphalt material classified in the List of Wastes as:
x

17 03 01* bituminous mixtures containing coal tar
3

x

17 03 02 bituminous mixtures other than those mentioned in 17 03 01

Where the concentration of Benzo[a]pyrene is at or above 50 ppm (mg/kg) in the black top alone
(excluding other material) then the amount of coal tar should be considered to be sufficient (0.1% or
more) for the material to be hazardous and thus coded 17 03 01*. The assertion is that 50mg/kg
(0.005%) correlates to around 1000mg/kg (0.1%) road tar (ref. ADEPT 2016). Subsequently where
concentrations of Benzo[a]pyrene are below 50 ppm, then the amount of coal tar is considered
sufficiently low enough for the material to be considered non-hazardous and thus coded 17 03 02.
As such when sampling the black top care is needed to ensure that if there are multiple layers that
each is sub-samples in order to identify if there are layers with different concentrations of
Benzo[a]pyrene.
For the above, the asterix (*) identifies which wastes are classified as Hazardous Waste, termed Special
Waste in Scotland. Its noted that in both cases bituminous mixtures containing road tar are only
classed as Hazardous Waste/Special Waste; if threshold concentrations are exceeded (referred as a
“mirror entry” in the EWC).
‘Mirror’ entries refer to waste considered Hazardous Waste/Special Waste if the hazardous
substance(s) it contains are above a specified threshold concentration(s). Alternatively, waste that is
always Hazardous Waste/Special Waste, regardless of the concentration of the dangerous
substance(s) in it are termed ’Absolute’ entries and are denoted by an asterix *. As such whilst 17 03
01* is an Absolute entry, the Mirror entry is 17 03 02 (ref. www.netregs.org.uk and EWC).
With reference to WM3 ‘the mixing of different types of hazardous waste, and of hazardous waste
with other waste, substances or materials is prohibited by article 18 of the Waste Framework Directive,
unless carried out at a suitably licensed facility that meets certain conditions’. An exception to this
being mixed municipal waste from domestic households.
Furthermore in Scotland each waste present must be described and the ‘multi-coding of mixed wastes
is not allowed and you should classify the waste, on the Special Waste Consignment Note, using a LoW
(List of Waste) code that reflects the processes that produced the waste and ensures that the most
appropriate disposal route is followed’. Regulation 17A of the Special Waste Amendment (Scotland)
Regulations 2004 imposes a duty on those who transport, recover or dispose of Hazardous
Waste/Special Waste mixed with other waste, substances or materials, to separate it. This
requirement applies where it is technically and economically feasible, and necessary in order to ensure
that the waste is recovered or disposed of without endangering human health and without using
processes or methods, which could harm the environment (ref. Special Waste Amendment (Scotland)
Regulations 2004 – frequently asked questions)
Within England, the approach of the EA enables waste classified as 17 03 01* (i.e. hazardous) to be
recovered wherever possible, as detailed within the regulatory position statement “The use of
treated asphalt waste containing tar in construction operations” (number 075; March 2014). The
regulatory position statement only applies to the final use of the treated material in construction
operations; i.e. the material, as do all road planings, will remain “waste” up until the point of use.
Further details regarding re-use are provided within the research documents produced by CH2M Hill
“Dealing with Tar Bound Arisings and Producing a Safe System of Work” (March 2015).
SEPA and the Quarry Products Association (QPA) have issued “Guidance on the production of fully
recovered asphalt road planings”. However, as stated in the document the guidance applies solely to
source segregated asphalt road planings covered by the European Waste Catalogue Code 17 03 02
(i.e. non-hazardous). It does not cover bituminous mixtures containing coal tar (17 03 01*) or coal tar
4

and tarred products i.e. 17 03 01* and 17 03 03*. These are classed as Special Waste (Hazardous
Waste). As such, currently there is no regulatory position for the reuse of planings containing tar within
Scotland. All wastes containing tar are therefore treated as Special Waste (Hazardous Waste) within
Scotland.
As waste disposal costs continue to rise it is important that the presence of coal tar within arisings is
established prior to disposal or reuse. Not only to ascertain the level of risk to human health and the
environment, but also to prevent unnecessary disposal and the associated costs incurred.
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iii.

Scope
This document is part of the second phase of a two-phase scope of works regarding the legacy of
coal tar bound road arisings. Following on from stage 1, the objective of stage 2 is the development
of guidance documentation suitable for use by all appropriate stakeholders; which makes the
process of assessing and dealing with coal tar bound arisings easier and more transparent. The
purpose of this document therefore is to provide practical guidance on the planning and preparation
for investigation; sampling and testing protocols; the interpretation of laboratory test results and the
safe handling, transportation, storage, reuse and disposal of coal tar bound road arisings. Included
within this document is information regarding the currently available laboratory testing and its
ability and reliability in the identification and quantification of coal tar. This document also includes
guidance on handing; transportation and storage for road planings should laboratory testing identify
the presence of coal tar bound arisings on site.
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Guidance Note
1 Sampling protocol
1.1 Planning/preparation
1.1.1 Construction (Design and Management) Regulations 2015
It is the Designer’s responsibility under the Construction (Design and Management) Regulations
2015 (CDM 2015) to minimise construction hazards and to inform the Contractor of any remaining
hazards on site. Where excavations through the carriageway are planned, it is the Designer’s
responsibility to inform the Contractor, should records exist that indicate the likely presence of coal
tar within the carriageway construction. The absence of any records should not be taken as proof
that coal tar is not present within the carriageway construction and therefore it should be assumed
to be present until proven otherwise.
For small scale schemes such as patching works it may be cost effective to assume that the
pavement layers contain coal-tar bound arisings when there is uncertainty to its presence. One
disadvantage of this is that under CDM Regulations (2015) the Designer will need to inform the
Contractor that coal tar may be present on site. This may in turn require unnecessary mitigation
measures to be adopted to prevent risk to human health and the environment. Secondly,
uncontaminated material could be unnecessarily disposed of, resulting in unnecessary associated
costs (ref. Construction Manager, May 2013). Disposal to landfill is however unsustainable and
costly; therefore this may not be an option in the future.
Any available evidence confirming the absence, or presence, of coal tar within the carriageway
should be made available to the Contractor prior to undertaking any works. This information should
also be provided to any others who may be involved in handling, storing and/or processing any
arisings (ADEPT, 2016). For further guidance, reference should be made to Flow Chart A, which is
located within Appendix B of this document.

1.1.2 Third party companies
In order to ensure the safety of third party companies who intend to undertaken works requiring
excavation through the carriageway construction; for example utility providers; it is the Designer’s
responsibility under CDM Regulations (2015) to inform site operatives of any hazards on site. Under
the New Roads and Street Works Act 1991, Section 50 a ‘Street Works License’ (ref. New Roads and
Street Works Act; 1991) is to be obtained from the relative authority before digging up the public
highway to repair or place new service apparatus. Although essentially the same licence, different
authorities have different conditions concerning the requirements and limitations covered by the
licence, and the length of notice required. It is therefore recommended that the relevant authority
be contacted a minimum of six weeks ahead of any proposed works to ensure sufficient time in
which to process the application.
It is the responsibility of the Designer of any third party works to establish whether coal tar bound,
arisings are present on site. It should be assumed to be present until proven otherwise. As such, the
Designer should request as built and historical laboratory records during the planning stage.
For small schemes, less than 30m² in size, where no existing information is available, it may be more
cost-effective to assume that coal tar bound arisings are present within the carriageway. However,
in doing so Safe Working Practices must be adopted, with regards to excavation, handling,
transportation, storage and disposal of materials. In all instances where coal-tar bound arisings are
unknown, suspected or have previously been proven, the Designer should consult with the land
7

owner before proceeding with any works, in order to agree the proposed course of action. The
results of any laboratory testing; be it confirming the presence or absence of coal-tar bound arisings
within the pavement construction must be sent to the relevant Local Authority for their records and
future reference.
It should be noted that historically coal tar has been used as a protective coating to some utilities,
therefore the risk of coal tar may remain on site despite coal-tar bound arisings being absent from
the pavement construction (ref. HSG47, 2014). This is however outside the scope of this report.

1.1.3 Determining the carriageway construction
The first step in determining whether coal tar is likely to be present is by identifying the date of
construction. As-built records, where available, will provide information on the original construction
design and may be available from the relevant authority’s Pavement Management Systems. These
records alone are however, unlikely to give the level of detail required to remove the need for
investigation.
Generally, coal tar based materials were used in layers of pavement construction; including the
surface dressing up until the mid-1980s. Although the use of coal tar may have continued in isolated
areas after this date, it is generally assumed, that for roads constructed after the mid-1980s the
presence of coal tar is unlikely. Not all surfacing prior to this date contained coal tar and therefore,
there is the risk that coal tar and bitumen were used interchangeably in the same construction
course. Consequently, the location of tar bound materials could be unpredictable (ADEPT, 2016).
It is important that the extent and depth of any coal tar affected layers be identified. Road cores
provide an effective means of sampling and should be used for identification purposes. Alternatively
small pits may be excavated, however this is a much slower and a more expensive method in
comparison to coring and therefore should not be used unless unavoidable.
It is recommended that cores of the road be taken ahead of any works as this will aid in determining
whether coal tar containing materials can be left undisturbed, and allows the removal process to be
designed. In addition testing of arisings ahead of the works, preventing delays on site.
Rigid pavements are constructed from slabs of steel reinforced cement concrete. Unlike flexible
pavements, their construction does not involve the use of coal tar products and as such, these roads
do not normally require investigation. However, should as-built records indicate, or it is suspected,
that the rigid pavement overlies an earlier flexible pavement, cores should be undertaken to allow
for sampling and testing to confirm the absence of coal tar layers.
Coring through any carriageway must be carried out in accordance with current Health and Safety
legislation and with the appropriate traffic management in accordance with the Traffic Signs Manual,
Chapter 8 (2006) (ref HD29/08 – Section 7.3) or equivalent local standard. In locations where there
may be buried services, the public utility organisations must be contacted for details of the locations
of their plant. The location of buried services should be confirmed before undertaking any works. At
each borehole location, a Cable Avoidance Tool (CAT) should be used to confirm the absence of
buried services prior to commencing works. A competent and qualified person, to ensure that the
survey is undertaken correctly, must use the CAT. In situations of doubt, the Designer should be
informed so that the position of the borehole may be reassessed. This is an occasion where a handexcavated pit may be required.
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1.2 Geophysical Surveying
1.2.1 Ground-Penetrating Radar
Where the thickness of the pavement has been identified to be or is suspected to be variable, a
Ground Penetrating Radar (GPR) survey may be undertaken to identify where changes in thickness
occur. This can be a useful tool to identify the edges of former road widening schemes, which can
form the limit of coal tar affected layers.
Reference is made to HD29/08 Data for Pavement Assessment, Section 6, which provides guidance
on the use of GPR as a non-destructive tool to obtain information about the pavement construction.
GPR surveys may also be undertaken ahead of any works in order to identify the presence of buried
services beneath the site.

1.3 Sampling methodology
1.3.1 Sampling plan
With reference to WM3, a sampling plan will need to be prepared before any sampling is
undertaken. This is to ensure that all relevant factors are considered and that sufficient
representative samples are taken. This will ensure that the works are properly planned and
executed, ensuring accurate and reliable results and confidence in their interpretation (ref. WM3,
2015).
The sampling plan should identify the sample locations, restrictions to access and any problems,
which occurred during the works, which may have affected the quality of the sample.
For further guidance, reference should be made to Flow Chart B, located within Appendix B of this
document.

1.3.2 Core diameter
Typical core barrel diameters are 100mm, 150mm and 200mm although some Contractors may be
able to cater to cores of up to 300mm diameter. Typically, the sample sizes required by laboratories
ranges from 50g to 100g, although some may require samples of up to 250g. This should be
confirmed prior to coring to ensure sufficient samples will be obtained, and may need amending on
site if multiple thin layers are identified. The core size and uniformity of the core should be
periodically reviewed throughout the process, to ensure that sufficiently large samples are obtained.
The requirement for a potential switch to larger core barrels should be communicated to the
appointed Contractor prior to mobilising to site
Core barrels of a minimum diameter of 150mm should be used where the condition of the
carriageway construction is poor to increase the likelihood of good recovery (ref. HD29/08 – Section
7.4).

1.3.3 Number and location of cores
Road cores will provide information of the composition and condition of the carriageway. The
number of cores taken will depend on the extent of the scheme, existing knowledge of the
carriageway construction and the variability of its composition. The number of cores taken should be
sufficient to confidently determine the structure of the road and the extent of any layers containing
coal tar. If information exists, that is sufficient to enable the road construction to be identified and
the binders can be definitively established, then the extent of the investigation and the frequency of
sampling may be reduced (ADEPT, 2016)
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1.3.3.1 Unknown carriageway construction or areas with inadequate existing information
Where no previous testing has been undertaken; or existing records are inadequate, and coal tar
layers are believed to be laterally extensive; as a minimum one core every 50m length should be
taken for single lane carriageways (ref Figure 1A). For dual carriageways, the cores should be
staggered between the lanes so that as a minimum one core shall be taken every 25m between lane
1 and lane 2 (ref. Figure 1B). For roads of three lanes or greater a similar sampling frequency should
be adopted to ensure that as a minimum the spacing between cores within each individual lane does
not exceed 50m, with an interval of 25m between cores in adjacent lanes. Where hard shoulder
pavement exists, cores should be undertaken at the same frequency and arrangement as outlined
above (ADEPT, 2016). It is recommended that a minimum of three cores should be taken unless a
site is less than 30m² then one core is considered adequate (ADEPT, 2016).
Where the carriageway construction is unknown and there is potential for coal tar layers to be,
laterally variable it will be necessary to characterise the carriageway construction. This may be done
by undertaking a GPR survey and/or by undertaking coring in stages. The extent of the variability of
the pavement construction along a section will govern the location and number of cores taken. As a
minimum, the frequency shall reflect the guidance given above for single, dual, hard shoulder and
roads of three lanes or greater, where the carriageway construction is unknown but coal tar layers
are believed to be laterally extensive. If however the construction is found to be significantly variable
once planed, justification will need to be given if the number of cores taken does not meet the
minimum frequency outlined. Further cores may then be required.
Figures 1A and 1B - Indicative core spacing

50m

1A: Indicative sampling layout for single
carriageway or single track road

1B: Indicative sampling layout for dual
carriageway.
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1.3.3.2 Known carriageway construction and/or areas with adequate existing information
In areas where the road has been found to be of uniform construction and testing has previously
been undertaken; the records of which have been confirmed as being adequate and complete by a
suitably qualified professional, additional testing is recommended to confirm the initial results. The
sampling frequency outlined above may however be reduced to avoid taking unnecessary samples.
For single lane carriageways, a minimum of one core every 200m should be taken (ref. Figure 1A but
increase from 100m to 200m spacing’s). For dual carriageways, the cores should again be staggered
between lanes so that as a minimum one core is taken every 100m between lane 1 and lane 2 (ref.
Figure 1B but increase from 50m to 100m spacing’s). For roads of three lanes or greater a similar
sampling frequency may be adopted, however as a minimum the spacing between cores within each
individual lane should not exceed 100m in adjacent lanes. Where hard shoulder pavement also
exists, a similar frequency is recommended. It is however, still recommended that a minimum of
three cores be taken unless the site is less than 30m2; then one core is considered adequate (ADEPT,
2016).
1.3.3.3 Localised coal tar bound arisings
Where records indicate that coal tar may be localised, the position and frequency of the cores
should reflect this.
1.3.3.4 Confirming longitudinal extent of coal tar layers
Where it is necessary to confirm the longitudinal extent of coal tar layers, cores should be take
outside the known or suspected limits of the material. These samples shall also be tested in order to
confirm the absence of coal tar bound arisings.
1.3.3.5 Location of cores
The cores shall be located within the centre of each lane to avoid the running track, unless the
centre cannot be accessed due to health and safety requirements, or available records indicate that
coal tar layers may not be spread beneath the entire carriageway. This is a potential restriction
where roads have been widened in the past.
Alternative positions shall be agreed with the Designer and any changes to the planned locations
accurately recorded.

1.3.4 Coring
1.3.4.1 Dust suppression and handling
Until proven otherwise it should be assumed that all cores contain coal tar layers and as such the
core should be handled using disposable or PVC gloves to avoid dermal contact.
To avoid the generation of dust and thus avoid the inhalation of potentially coal tar contaminated
material the Contractor shall employ an appropriate dust suppression system when coring through
the carriageway. Potentially contaminated surface water run-off should not be allow to enter the
drainage system or the environment. The use of task-specific facemasks should also be considered.
1.3.4.2 Depth
The core should be extended through the full thickness of the carriageway construction to
determine the total thickness and to sample the deeper and subsequently older layers, this is
normally around 0.5m, but could be greater. Typically, rigs are capable of drilling to a depth of 1m,
although some Contractors may have extension rods allowing greater depths to be achieved if
necessary.
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As-built information, if it is available, will provide an indication of typical anticipated thickness. It is
unlikely that pavement construction will exceed a thickness of 1m in most cases and such
thicknesses will typically be localised, often associated with repeated patching.
The core axis shall be within 5° of the normal axis to the pavement (ref. BS EN 12697-36:2003)

1.3.5 Sampling – sub-base, made ground and superficial deposits
Sampling of the sub-base and underlying made ground or superficial deposits is not required for the
analysis of coal tar. If however, the proposed works could involve the excavation of sub-base/
capping, consideration should be given to obtaining samples of the sub-base for laboratory testing.
The sample container used should not cause contamination of the sample, nor should is absorb any
sample components or allow volatile organic to be lost (ref. BS 10175:2011+A1:2013). The
headspace should also be kept to a minimum to limit the loss of volatile contaminants. Each of the
samples shall be clearly marked as potentially containing coal tar.

1.4 Sample preservation
1.4.1 Intact core
Where the full thickness of the pavement construction is recovered as a complete core, the core
should be wrapped in multiple layers of cling film and sealed. The core should be clearly labelled
(including top and bottom), and securely stored to prevent damage.

1.4.2 Fragmented core
Where the core is fragmented, care should be taken to prevent cross-contamination of the layers.
Each disintegrated layer should be placed within its own glass jar with the headspace kept to a
minimum to limit the loss of volatile contaminants. Each sample should be clearly labelled to
prevent samples from being lost. As with an intact core, the fragmented sample should be carefully
sub-sampled to segregate layers of construction. The sample container used should not cause
contamination of the sample, nor should is absorb any sample components or allow volatile organic
compounds to be lost (ref. BS 10175:2011+A1:2013). It is recommended that the Contractor discuss
appropriate sample containers and storage with the intended laboratory ahead of mobilising to site
to prevent degradation of samples. Further guidance is given is BS 10175:2011+A1:2013, Section 8.5.

1.4.3 Planings derived from any source
Guidance is provided in BS EN 932-1 (1997) and ADEPT (2016) Guidance Document, Appendix B2.3
with regards to sampling and testing of this material.

1.4.4 Groundwater samples
It is not recommended that water encountered within the core holes be sampled. This is because it
will have been contaminated by the water flush used to aid coring and therefore is unlikely to be
representative of the groundwater composition.

1.4.5 Labelling of samples
Each core, sample and/or container should be clearly labelled and include the following information
1.
2.
3.
4.
5.
6.

Contract/project number
Location
Sample reference number
Date and time of sampling
Method of sampling
Contractor
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Each of the samples shall be clearly marked as potentially containing coal tar.
Each of the samples shall be suitably packaged so that no contamination or damage to the sampled
materials takes place.

1.5 Reinstatement of boreholes
Reinstatement shall be undertaken in accordance with the local or national standard.

1.6 Surveying of boreholes
On completion of the works, the location of each core hole must be referenced against network
sections to an accuracy of +/- 1m longitudinally and +/- 0.1m transversely from the nearside lane
(Ref HD29/08 Section 7.1).

1.7 Sample transportation and storage
1.7.1 Responsibilities
The Principal Contractor shall take full responsibility for the care and storage of the core obtained
from the investigation.
The Principal Contractor shall provide, in written format the details of how the samples are to be
shipped from the site to the laboratory. This information is to be forwarded to the Designer for
approval in a timely manner prior to the works commencing.

1.7.2 Sample temperature during transportation and storage
Samples are only representative of the material and area they were taken from for a specific length
of time. This is termed the holding time, and will vary depending on the chemical. Samples and
extracted compounds must be kept in the dark and at a cool temperature to ensure preservation
(ref. BS 10175:2011+A1:2013).
Before being dispatched to the laboratory the internal temperature of the storage box is to be
recorded on the appropriate chain of custody form. The maximum temperature during
transportation is also to be recorded. The maximum temperature during storage and transportation
should be no more than 4°C, and it is the responsibility of the Principal Contractor and subsequent
subcontractors to ensure that this temperature is not exceeded at any point up to the point of
testing.

2 Logging the core
2.1 Cleaning the core
The core should not be washed to remove dirt or grit accumulated by the drilling process as this
could encourage the leaching of contaminants. However should dirt or grit obscure the surface
preventing inspection and photographing, the material should be lightly brushed from the surface.
For further guidance, reference should be made to Flow Chart B, located within Appendix B of this
document.

2.2 Photographing the core
Natural lighting usually produces the best detail in photographs and is therefore preferred over
artificial lighting that may mask features. Flash photography should be avoided, particularly when
the core is wet as this too may obscure details. The core may require some support during logging
and photographing. These should be strategically placed so they are out of camera shot.
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2.3 Core log
2.3.1 Main description
It is recommended that for each core a full record of the core details be made in the form of a Core
Log. An example of this is provided within HD29/08 – Section 7.7. Such detailed logging may assist in
the identification of coal tar contaminated layers within subsequent cores, and provide information
on the condition of the carriageway for future reference. The log shall include a good quality colour
photograph with a scale strip and the core reference clearly visible. The core shall be logged and
photographed within 24hours of the borehole having been completed. It shall be suitably re-sealed
after photographing to limit the loss of volatiles.
The top and bottom faces of the core may not always be at 90° to the sides due to the condition of
the pavement and relevant position of the rig at the time of coring. It therefore may be beneficial to
the photograph to rotate the core along its axis until the body runs as parallel to the scale as
possible.
Reference is made to HD29/08 Section 7.8 and 7.9, concerning the minimum details required for
inclusion within the Core Log of each core.
Each layer within the core should be distinguishable by its interfaces, and may be discerned through
the alignment of the aggregate. The thickness of these layers shall be determined following the
guidance provide in EN12697-36:2003, “Bituminous mixtures – test methods for hot mix asphalt –
Part 36: Determination of the thickness of a bituminous pavement”. By measuring the thickness of
the layers identified as potentially containing coal tar, the potential overall content of the arisings
may be calculated for any planed depth (ref. ADEPT 2016).
The material and layer type along with the nominal aggregate type should be recorded on the core
log.

2.3.2 Cracking
Details of any cracking observed within the core will need to be recorded on the Core Log (e.g.
longitudinal crack 150mm deep). Differentiation should be made between surface cracking and
cracking which penetrates the core, similarly cracks that begin within a layer rather than at the
surface shall also be differentiated (e.g. vertical crack from 15mm to 65mm deep). Cracking should
also be detailed on the photograph, with any disintegration of the core also displayed to show the
full drilled depth. The drilling depth can be confirmed by measuring the depth of the borehole and
comparing this with the recovered core length. A variation of up to +/-15mm is considered
acceptable (ref. HD29/08). Cores that are extracted in pieces from the core barrel will need to be
pieced together. To avoid mixing the sequence of the fragments chalk/wax marks should be placed
on the upper end of each part by the drillers, indicating the sequence in which the parts were
extracted.
Guidance on the description and severity of cracking is given in Sections 6.9 to 6.25, HD30/08;
‘Maintenance Assessment Procedure’, with specific reference made to Table 6.2.

2.3.3 Missing or undistinguishable layers
Details of missing or undistinguishable layers should be included in the drill log with a valid reason if
known. The term “Partially Disintegrated” shall be used when some of the layer is damaged but the
majority is still intact and “Disintegrated” when the majority of the layer is damaged and remains in
its component parts with bond destroyed. The position of damage within a layer may be referenced
to the interface e.g. “at upper interface” or “at lower interface” where necessary.
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2.3.4 De-bonding of layers
De-bonding at the interfaces between layers and layer segregation shall be highlighted and recorded
on the Core Log.

2.3.5 Voids
The presence of voids in a layer shall also be reported and the frequency of voids should be
described as High, Low, Medium or None. A High number of voids should be defined as where voids
are all around the layer or there are two or more clusters of voids >5mm in diameter. A Low number
of voids is defined as where the voids are less frequently positioned around the layer or in a cluster
<5mm in diameter. The layer, location relative to the interfaces and the frequency shall be reported
on the Core Log.

3 Sampling
3.1 Introduction
Reference should be made to the site’s sampling plan ahead of undertaking sampling. Further
guidance is given in Appendix D of WM3 (2015) and within Flow Chart B, located within Appendix B
of this document.

3.2 Core preparation
Once layers for testing have been identified, the core should be cut and sampled for testing, dividing
the core into sections for each construction layer, based on visual assessment. This should be as
early as possible, ideally the same day and the samples stored in suitable containers that are clearly
labelled. This task may be undertaken by the lab and must be determined before undertaking the
works to ensure that there is no delay in testing.
The visual identification of samples for testing may be determined following guidance in the
following section below; ‘Test method; Visual identification only for sample selection’. This may be
done on site or by the laboratory and must be determined before undertaking the works to ensure
that there is no delay in testing.
Sample preparation for testing will be undertaken by the lab and will vary depending on the type of
testing undertaken. Until proven otherwise it should be assumed that all cores contain coal tar
layers and as such the core should be handled using disposable or PVC gloves to avoid dermal
contact. The use of task-specific facemasks should also be considered when sub-sample to avoid
inhalation of dust and/or vapours.
Guidance on correct sample preparation is given within the ADEPT 2016 Guidance document, which
makes reference to BS EN 932-1:1997, BS EN 932-2:1999, BS EN 12697-28:2001 and BS EN 126976:2012.

3.3 Planings derived from any source
Guidance is provided in BS EN 932-1 (1997) and ADEPT (2016) Guidance Document, Appendix B2.3
with regards to sampling and testing of this material.
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4 Testing protocols
4.1 Overview
The exact composition of coal tar is varied and depends on the source conditions, age of the
material and processes used to produce the coal tar. Due to its chemical composition, there is no
single test, which directly measures the concentration of coal tar.
Care should be taken when selecting a laboratory for testing as the test methods of laboratories
varies significant from simply identifying the potential presence of coal tar to quantifying the
amount of coal tar, and the concentrations of different components. The type of testing should be
relevant to the scheme design and to the end use of the potentially coal tar bound arisings.

4.1.1 Testing timescale
Testing must be undertaken within a maximum of 10 days of sampling to prevent inaccurate results
due to sample degradation.

4.1.2 UKAS accredited laboratory
In order to ensure that testing is adequately controlled in the laboratory, the sample preparation
and testing laboratory must be UKAS (United Kingdom Accreditation Service) accredited as a
minimum, to ensure confidence in the results. The accreditation of the laboratory must be
determined before undertaking the works to avoid any delays in testing.

4.2 Handling of samples
Until proven otherwise it should be assumed that all cores contain coal tar layers and as such
disposable or PVC gloves should be used when handling the core. Although the presence of PAHs
may be detected by their odour, this is not recommended as one of the risks to human health is
through inhalation of vapours/fumes; in addition to prolonged or repeated contact with skin;
inhalation of excessive quantities of dust during cutting, drilling, planing or surface treatment of
hardened asphalt.

4.3 Confidence and limitations of testing
Written confirmation should be obtained from the intended laboratory prior to scheduling any
testing of samples for coal tar to ensure that, the results obtained are representative and that the
degree of confidence in the results is clearly understood.
Tests based on detecting the presence of PAH (EPA 16) alone are unable to state whether
concentrations of Benzo[a]pyrene are caused by other contaminates such as diesel. The presence of
coal tar is therefore ascertained by also testing for phenol; and is based on the premise that coal tar
does not contain very much phenol. This methodology is based on guidance given within the
publication by ADEPT (2016).
Testing to determine the total % coal tar by means of gravimetric determination of toluene
extractable matter are also unable to differentiate between coal tar and other hydrocarbon sources
such as diesel, creosote, lube oil etc. This test is simply a means of determining if the gross level
exceeds the threshold of 0.1%, at which concentration coal tar is classified to be Hazardous
Waste/Special Waste. If the sample contain less than 0.1%, whether it contains coal tar or not
becomes irrelevant with regards to waste disposal. However, should the sample contain greater
than 0.1% further testing is required to determine if a concentration greater than 0.1% can be
attributed to coal tar.
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As discussed above testing to determine PAH concentration, in particular Benzo[a]pyrene by solvent
extraction and analysis by Gas Chromatography-Mass Spectrometry (GC-MS) is also unable to
definitively identify coal tar from other sources of contamination such as diesel.
Test methods based on extraction of contaminants at different pH levels to determine potential
concentrations of both the acid and basic components of coal tar are also unable to definitively
determine coal tar as the source of the contaminant. Instead, the presence and absence of certain
compounds can assist in the apportioning of coal tar as the contributing source. This methodology is
based on identifying components, which are less common in most routinely encountered
hydrocarbon sources. However, these are not unique to coal tar and as such, samples containing
products derived from coal tars (e.g. coal tar creosote) will display a positive result for coal tar.
These test methods use the more polar compounds as confirmation of coal tar, this is complicated
by these being typically more water soluble/volatile than their PAH counterpart. Heavily weathered
samples are therefore likely to have lost these key markers, potentially limiting the reliability of the
results and the procedure.
By undertaking a combination of these tests in a staged approach, the field of possibilities is
narrowed and it becomes increasingly likely that contamination can be accurately attributed to coal
tar.
There is a possibility that, where other coal tar derived products may also be present, that the
results could be masked, or false positives may occur (e.g. high levels of phenol could mask the fact
that coal tar bound arisings are present, similarly the presence of coal tar creosote, could indicate
coal tar is present when it is not). As such, the results should not be reviewed in isolation and the
likelihood of these other products being present should be assessed to determine the accuracy of
the results.
A further limitation is that some test methodologies can result in the loss of highly volatile
hydrocarbons, causing optimistically low results for coal tar. In order to overcome this it is
recommended that a variety of different tests be carried out in order to reduce uncertainty in the
results.
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4.5 Test methods
4.5.1 Introduction
The tests methods below outline the different analyses currently available to assist in identify the
presence of coal tar bound materials. These range from visual identification only, through to
identification and quantification in order to assist in apportioning coal tar as the contributing source.
The type of analysis undertaken will depend on the nature and extent of the proposed scheme and
the test results themselves. For further guidance, reference should be made to Flow Chart C, located
within Appendix B of this document. An example specification is also included as Appendix C to this
document.

4.5.2 Visual Identification only for sample selection
4.5.2.1 White acrylic paint
This method must be checked for accuracy before use, to avoid false negatives, especially with a
new paint product.
Once logging and photographing of the core has been completed, the presence of coal tar bound
materials should be determined. The paint (there are specific spray paint products on the market
that are targeted at this function) should be applied to each layer of the core, one layer at a time to
avoid confusion of the results. The paint and core should both be at room temperature when
undertaking this test (ref. Impact Test Equipment), and should be left to dry once applied. The paint
will appear white initially and turns yellow/light brown when in the presence of Polyaromatic
Compounds (PACs; =PAH) at levels exceeding 125mg/kg, with a greater level of certainty above
150mg/kg (ref. ADEPT, 2016 and Impact Test Equipment). Where the reaction is not clear, an
ultraviolet (UV) lamp can be used for clarification. Under UV light, the discoloured spray lightens and
becomes yellow/green if PACs are present. PAC’s are typically found in tar but also exist in other
road construction materials such as bitumen, kerosene and diesel, but at lower concentrations,
usually insufficient to affect the paint. The probability of obtaining a “false positive” result with the
paint test with such materials is low, so a positive result should be seen as a strong, although not
definitive indicator of the presence of coal tar.
Layers identified as containing possible coal tar should be recorded on the Core Log. The Designer
should then identify sub samples for further testing for confirmation. Further guidance on this
method is provided in Section C2.0 of the ADEPT 2016 Guidance Note ‘Managing Reclaimed Asphalt
– Highways and Pavements’ – version 2016.1.
If the paint test identifies the presence of PACs at levels exceeding 125mg/kg but at depths below
the intended planing depth, further testing is recommended to confirm the accuracy of the results.
Consideration should also be given to further testing, as a safeguard should the proposed design
change. This will avoid the need to return to site to take additional samples for testing, preventing
delays and additional costs.
Should no reaction occur following application of the paint then the UV lamp must be used for
clarification. Should this also produced a negative result further testing is still recommended to
confirm these results.

4.5.3 For ongoing works
4.5.3.1 White acrylic paint
The methodology outline above is also suitable for use on site during ongoing works to confirm the
absence of coal-tar bound arisings, or where suspected coal-tar bound arisings have been
unexpectedly encountered. For small schemes <30m² in size, this method may be a cost-effective
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means of identifying possible coal-tar bound arisings, where further, extensive testing is costly in
comparison to transportation and disposal costs for Category 17 03 01* waste.
Where coal-tar bound arisings are suspected it is recommended that the core is logged and
photographed ahead of testing with the paint, to provide details of depth, thickness, composition
and condition. As outlined above, layers identified as containing possible coal tar must be recorded
on the Core Log. It is recommended that sub-samples are identified by the Designer for further
testing, so to confirm the presence of coal tar, and if necessary inform for appropriate reuse or
disposal. Further guidance on this method is provided in Section C2.0 of the ADEPT 2016 Guidance
Note ‘Managing Reclaimed Asphalt – Highways and Pavements’ – version 2016.1.

4.5.4 Visual Identification only
4.5.4.1 Methylene Chloride
Methylene chloride, also known as dichloromethane is a colourless, volatile liquid and as such
evaporates easily, producing high concentrations of vapour, particularly in confined or poorly
ventilated spaces. Breathing in these vapours can produce narcotic effects and exposure to skin and
eyes may cause irritation. Methylene chloride has therefore been classified as a Category 3
carcinogen in the European Community under the Chemicals (Hazard Information and Packaging)
(CHIRP) Regulations and in Great Britain has a work place exposure limit for an 8 hour time weighted
average of 100 ppm (ref. HSE – ‘Real time measurements of dichloromethane containing mixtures’,
2013).
Due to the potential human health risks, it is recommended that this method not be used as a
means of visually identifying coal tar.

4.5.5 Laboratory identification only – no quantification
4.5.5.1 Methodology A – PAH analysis and phenol concentration only
This laboratory methods tests only for PAHs (EPA 16) concentrations, including Coronene using gas
chromatography and mass spectrometry. Whilst this can identify concentrations of Benzo[a]pyrene
this test is unable to determine whether the concentrations are caused by another source. Samples
are therefore also tested for their Phenol concentration. This is based on the understanding that coal
tars do not contain much Phenol.
This is not a definitive test for coal tar and provides no quantification. The test identifies
concentrations of Benzo[a]pyrene, and if accompanied by low concentrations of Phenol, it is
considered likely to be derived from coal tar.
4.5.5.2 Methodology B – PAH analysis and fingerprint analysis
Testing comprises the following:
x
x
x
x
x

Determination of PAH’s by GC-MS (gas chromatography and mass spectrometry)
Determination of biomarkers Hopane and Dibenzothiphenes by GC-MS*
Determination of speciated phenols by GC-MS.
Double ratio plot of PAH profile to determine likely source id.*
Fingerprint analysis of GC-FID (Gas Chromatography-Flame Ionization Detector)
chromatogram to identify hydrocarbon type.*

* this type of analysis is not part of every laboratories methodology (see Methodology A).
The above analysis is performed on an extract of chemically dried ‘as recovered’ fraction of the
supplied material.
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Fingerprint analysis of GC-FID chromatogram to identify hydrocarbon type is required to identify the
presence of possible interfering compounds such as diesel. This can also be confirmed from further
biomarker analysis for components such as Prystane and Phytane, which will also show the presence
of diesel. This testing is important to confirm that a “positive” result is not caused by the presence of
other materials such as diesel, which is used as a solvent during the laying phase.
Note that the method outline above identifies but does not accurately quantify the amount of coal
tar present. An approximation is determined using the PAH values, principally Benzo[a]pyrene.
4.5.5.3 Methodology C – PAH, SARA, SVOC analysis
As an alternative to Methodology B laboratories may provide the following methodology:
x Extraction using DCM by soxhlet for SEM (Scanning Electron Microscope).
x Portion analysed for PAHs (GCMS)
x Portion analysed for SARA (Scanning Analysis Response and Assessment)
x Portion analysed for SVOC (Semivolatile Organic Compounds) GCMS for Coal Tar/Biomarkers
etc.
The solvent extract is analysed by GCMS. The acquired GCMS data is examined for the presence of
coal tar related compounds that are integrated accordingly. Any diesel, kerosene or other
petroleum-related compounds that are present in the solvent extract are NOT integrated, as they
are not considered coal tar related. This approach minimises the risk of ‘false positives of coal tar’
from being reported.
Some quantification may be derived by this methodology, as the Limits of Detection for this
analysis is 0.1%.
WM3 states that “coal tar is a complex mix of hydrocarbon compounds which have to be added
together to determine the concentration of coal tar. Therefore, 0.1% concentration must be applied
to all fractions of the coal tar. Assessments based on PAH’s alone are not consistent with legislation
and cannot be used to classify waste as non-hazardous”.
However, if the coal tar concentration is known Benzo[a]pyrene may be used as a marker compound
for certain coal tar entries (ref. WM3, 2015). The assertion is that 50mg/kg (0.005%) of
Benzo[a]pyrene correlates to around 1000mg/kg (0.1%) road tar (ref. ADEPT 2016). Therefore
“where the concentration of Benzo[a]pyrene is less than 0.005% of the concentration of coal tar
(rather than the waste as a whole), the coal tar is not carcinogenic” (ref. WM3, 2015).
4.5.5.4 Methodology D – gravimetric determination of toluene extractable matter
This test may be offered as the first stage of a three-stage testing methodology.
Gravimetric determination of toluene extractable matter in order to determine the total percentage
coal tar in the sample. This is done as a means of determining whether the gross levels exceed the
threshold of 0.1% coal tar. Where concentrations exceed 0.1% additional testing is required to
determine the PAH concentration, particularly Benzo[a]pyrene.
The assertion is that 50mg/kg (0.005%) of Benzo[a]pyrene correlates to around 1000mg/kg (0.1%)
road tar (ref. ADEPT 2016).

20

This method is positively biased for other hydrocarbon sources e.g. diesel, creosote, lube oil and
as such false positives may be possible.
If it is suspected that the results are false positives, an assessment of all available records is
recommended. This will need to be undertaken by a suitably qualified person. Sufficient supporting
evidence will be required to justify that the results are from an alternative source and that the
material should not be classified 17 03 01*. Should any doubt exist it should be assumed that the
results are attributed to coal tar until proven otherwise.

4.5.6 Identification and quantification
4.5.6.1 Methodology E – PAH concentration analysis
This test may be undertaken where the gross levels of coal tar have been identified as exceeding
0.1% by the gravimetric determination of toluene extractable matter. It is the second stage of a
three-stage testing methodology (see Methodology D and F above and below).
The PAH concentrations of the sample are analysed, with particular focus made on the
concentration of Benzo[a]pyrene. Analysis is made by solvent extraction of the sample and
subsequent analysis by GC-MS in full scan mode. The use of deuterated PAHs (coving 2-6 rings
structures) aides in the accurate qualification of analytes well as their quantification.
This method is positively biased for other sources of PAHs but may be able to identify false
positives derived from other analysis (specifically Methodology D)
Samples containing concentrations of Benzo[a]pyrene exceeding the threshold of 0.005% are
classified as Hazardous Waste/Special Waste and coded 17 03 01*. This is based on the assertion
that 50mg/kg (0.005%) of Benzo[a]pyrene correlates to around 1000mg/kg (0.1%) road tar (ref.
ADEPT 2016) and the worst-case assumption that all the Benzo[a]pyrene may be attributed to coal
tar. These samples should be subjected to further testing as outlined below.
4.5.6.2 Methodology F – detailed analysis of components
Contaminants are extracted at several different pH levels to determine the potential concentrations
of both the acidic and basic components of coal tar. The tests focus primarily on the phenolics and
heterocyclics, analysis is by either full scan GC-MS or, if required, GC-MS/MS. The list of
determinands is as follows:
x
x
x

x
x

Tar acids / phenolics, including phenols, cresols, xylenols, and naphthols
Tar bases / nitrogen-containing heterocycles, including pyridines, quinolines,
benzoquinolines, acridines, indolines, and carbazoles.
Aromatic amines, such as aniline, aminonaphthalenes, diphenyl amines, aminofluorenes,
and aminophenanthrenes as well as cyano-PAHs, benz acridine, and its methylsubstituted
congeners.
Sulphur - containing heterocycles, including benzothiophenes and their derivatives
Oxygen-containing heterocycles, including dibenzofurans.

The presence/absence of these compounds can assist in the apportioning of coal tar as the
contributing source. This is the third stage of a three-stage testing methodology (see Methodology D
and E above)
This method is less susceptible to false positives as it is more selective and analyses the minor
components of coal tar, which are less common in most routinely encountered hydrocarbon
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sources, but they are not unique. Samples that contain products derived from coal tars (e.g. coal
tar creosote) will be expressed a positive for coal tar but one would need to look at the likelihood
and frequency of this potential contamination occurring.
This method is also susceptible to weathering and leaching. The more polar compounds of coal tar
are more water soluble/volatile than their PAH counterparts. Heavily weathered samples can
result in the loss of these key marker compounds, limiting the reliability of the results. If heavily
weathered samples are encountered (and this can be gauged based on the analysis of PAH
concentrations with specific focus on Benzo[a]pyrene) the laboratory should provide commentary
in their report explaining the potential limitations of the procedure.

4.6 Frequency of testing
It is recommended that frequency of testing following guidance given in Section B2.1 of the ADEPT
2016 Guidance Note – ‘Managing reclaimed asphalt – highways and pavements’ – Version 2016.1.
Further guidance is also provided within Sections B2.2, B8.2 and B7.0 of the document.
Consideration may be given to historical test results to avoid repetition and unnecessary testing. The
historical results must however be reviewed by a suitably qualified professional, prior to undertaking
the investigation works, to ensure that the testing methodology undertaken is still suitable and that
the results are still applicable; with regards to current standards.

4.7 Costs
The cost of testing will vary depending on the complexity of analysis. Basic laboratory identification
testing ranges from approximately £15 to £35 per sample, with more complex testing in the order of
£70 to £120 (dated August 2015).

4.8 Turnaround times for testing
The turnaround time for testing will depend on the type of testing specified. Tests have a
turnaround time of 5 to 10 days, although some testing may be expedited at an additional cost. This
will however depend on the laboratory, type of testing scheduled, frequency of testing and existing
laboratory workload. As such should rapid turnaround times be required this should be discussed
and agreed with the laboratory before samples are scheduled so that deadlines can be met and
additional associated costs can be taken into consideration.

4.9 No testing option
Whilst the option to proceed with a scheme without undertaking any prior sampling and testing is a
possibility, it does come with some limitations. Where the presence of coal-tar bound arisings is
unknown or unclear coal tar must be assumed to be present. Under CDM Regulations (2015), the
Designer is therefore legally required to inform the Contractor of the possible presence of coal tar.
Secondly, this option gives no opportunity to determine whether coal tar bound, arisings can be left
undisturbed, resulting in unnecessary removal and disposal; and with it associated, and everincreasing costs (ref. Construction Manager, May 2013). Thirdly, the removal process cannot be
designed in advance to separate contaminated and non-contaminated arisings. This may result in
the generation of larger quantities of contaminated materials requiring testing and/or disposal.
Furthermore, arisings will need testing anyway following excavation, before a decision can be made
on re-use, which runs the risk of delays (ref. Construction Manager, May 2013). Subsequently
material may be unsuitable for their intended use; requiring storage and resulting in additional
costs.
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Hazardous Waste/Special Waste, if it is stored with no identifiable end use, will be subject to
regulatory waste controls. In Scotland, a waste management licence or pollution prevention and
control permit is required if you store more than 80 cubic meters of non-liquid Special Waste
(Hazardous Waste) in a secure container, or 50 cubic meters in a secure place, or up to these
volumes of material but for a period greater than 12 months, whilst awaiting collection (ref.
www.netreg.org.uk).

5 Safe working practices
5.1 Introduction
Within Scotland, SEPA have issued guidance on the production of fully recovered asphalt road
planings. However, as stated in the document the guidance applies solely to source segregated asphalt
road planings covered by the European Waste Catalogue Code 17 03 02 (i.e. non-hazardous). It does
not cover tar pitches that are derived from coal and are classed as Special Waste (Hazardous Waste),
European Waste Catalogue Code 17 03 03*, nor 17 03 01*. Furthermore, the SEPA guidance states,
“where a road has a tar content it is the responsibility of the road owner/operator to identify and
quantify this and make arrangements for its treatment/disposal at a suitably licensed facility”.
Furthermore, the document does not cover asphalt and asphalt road planings contaminated with any
other substances including, though not restricted to, plastics, glass, metals and spilled liquids, nor
asphalt removed/processed by any other methods other than by a road planer. These are not covered
by this Guidance Note.
Coal tar bound arisings are likely to be found within both the urban environment and rural
countryside, with each setting potentially having different pathways and receptors. Table 4 below
presents an outline risk register, which should be considered for each site and any additional, site
specific risks added for the urban environment and rural countryside, identifying the potential
pathways and receptors. As the hazardous contaminants contained within coal tar have been
identified as potentially carcinogenic, and are toxic to the environment the effect they pose to
human health and the environment is therefore considered to be very high.
The following pages include risk assessments, which should be reviewed and updated to reflect each
site’s or working areas specific conditions.

Table 1 – scale of 23likelihood

Likelihood
(L)
Very likely
Likely
Unlikely
Negligible

Scale
4
3
2
1

Table 2 – scale of effect

Effect
(E)
Very high
High
Low
Very low

Scale
4
3
2
1
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Table 3 – risk level

Degree of risk

Risk level

1 to 4
5 to 8
9 to 12
13 to 16

Trivial
Significant
Substantial
Intolerable

Recommended
response
None
Consider attention
Attention required
Risk must be reduced

24

Ingestion of
contaminated dust.

Pathway
Inhalation of
contaminated dust.

2

3

3

Members of the public –
neighbouring sites

Site operatives and maintenance
staff

4

4

4

12

8

8

(See notes 1 to 4)
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Consider the use of vacuum enhanced planing to minimise dust and ensure
that all residue is removed.

Risk can be reduced with appropriate PPE and good hygiene standards i.e.
gloves and respirator or face fitted mask

(See notes 1 to 3)

(See notes 1 to 3)
Assumes build-up of dust within adjacent sites so greater risk of exposure
to neighbours than people passing by the site.

Keep members of the public outside the working area; consider the use
barriers to prevent members of the public using seating areas directly
adjacent to the working area.

(See notes 1 to 4)

Consider the use of vacuum enhanced planing to minimise dust and ensure
that all residue is removed.

Example: John Simpson, 28 June 2015
Example: Wellgate Street, Larkhall
Example: Resurfacing full width, full length
Probability Severity Risk
Notes/ mitigation measures
4
4
16
Risk can be reduced through the use of appropriate PPE i.e. appropriate
face fitted mask or respirator

Members of the public - passers by

Receptor
Site operatives and maintenance
staff

Urban environment Risk Assessment
Name of assessor and data
Highway name/chainage/length
Proposed scheme

Table 4 - Example risk assessment for urban environment

Ingestion of
contaminated

Dermal contact
with, or ingestion
of contaminated
surface water and
groundwater

Dermal contact
with contaminated
dust.

2

Members of the public –
neighbouring sites

1
2

1

Members of the public - passers by

Members of the public
Animals and birds

4

Site operative and maintenance
staff

2

2

Members of the public –
neighbouring sites

Site operative and maintenance
staff

1

Members of the public - passers by

4
4

4

4

4

4

4

4

4
8

8

8

4

16

8

4

(See notes 2 and 3)
Prevent run-off from the works area. Avoid undertaking works in wet
weather.

(See notes 2 and 3)

Risk can be reduced through the use of appropriate PPE i.e. task specific
gloves

(See notes 1 to 3)

Assumes a build-up of contaminated dust. See above

(See notes 1 to 3)

Unlikely to come into direct contact. See above

(See notes 1 to 3)
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Consider the use of vacuum enhanced planing to minimise dust and ensure
that all residue is removed.

Risk can be reduced through the use of appropriate PPE i.e. task specific
gloves.

(See notes 1 to 3)

(See notes 1 to 3)
Assumes build-up of dust within adjacent sites so greater risk of exposure
than people passing by the site.

Keep members of the public outside the working area; consider the use
barriers to prevent members of the public using seating areas directly
adjacent to the working area.

4

2
2
1
2

2

4
4
4

3

School children in adjacent
playground for up to an hour,
possibly eating/picnicking

4

1

Members of the public –
neighbouring sites
Water environment - surface water
bodies
Water environment - groundwater
Water environment - groundwater
Water environment - surface water
bodies
Plants

Contaminated
surface water runoff into waterbody
Seepage of
leachate into
waterbody
Uptake of
contaminated
groundwater
Inhalation of
vapours and dust

4

1

Members of the public – passers by

4

4

4

2

Site operatives and maintenance
staff

4

Inhalation of fumes
/ vapours

1

Fish

surface water and
groundwater

8

8

8
8
4

12

4

4

8

8
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Avoid working outside the school during play times, contact school ahead of
works to check times…..

When working in hot weather consider the use of fans to increase air flow
in confined areas
Will depend on location of the coal tar bound arisings within the
carriageway construction and the condition of the overlying and underlying
layers. Assumes worst case; that coal tar bound arisings are at the surface
or carriageway is in poor condition.

When working in hot weather consider the use of fans to increase air flow
in confined areas

Keep members of the public outside the working area; consider the use
barriers to prevent members of the public using seating areas directly
adjacent to the working area.

(See notes 2 to 4)

When working in hot weather consider the use of fans to increase air flow
in confined areas.

Prevent run-off from the works area. Avoid undertaking works in wet
weather. Consider blocking drains or flushing drains afterwards and passing
water through oil interceptor.
Consideration should be given to the working area and whether
surrounding structures create a ‘confined’ working area where fumes are
not easily dissipated. Planing of road surface should not directly heat
asphalt sufficiently to generate fumes.
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4 – Guidance on using Respiratory Protective Equipment is given in the HSE document HSG53 2013 ‘Respiratory protective equipment at work: a practical guide’ 4th Edition

3 – Further guidance is given in the HSE documents HSG151 2009 ‘Health and Safety in Construction’2nd Edition.

2 - Further guidance is given in the HSE documents HSG150 2006 ‘Protecting the public; your next move’ and ‘Health and Safety in Construction’ 3rd Edition.

1 - Whilst water has traditionally been used as a means of dust suppression the Contractor needs to consider that an appropriate collection system will need to be employed
to prevent contaminated surface water run-off entering the environment. Further guidance on the management of construction dust is given on the HSE website –
www.hse.gov.uk/construction/faq-dust.htm

Notes

Ingestion of
contaminated dust.

Pathway
Inhalation of
contaminated dust.

4

1

3

1

Members of the public –
neighbouring sites

Site operatives and maintenance
staff

Members of the public - passers by

4

4

4

1

4

12

4

4
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Passers-by are less likely in a rural countryside setting in comparison to an
urban environment

(See notes 1 to 4)

Consider the use of vacuum enhanced planing to minimise dust and ensure
that all residue is removed.

Risk can be reduced with appropriate PPE and good hygiene standards i.e.
gloves and respirator

(See notes 1 to 3)

Whilst there is an opportunity for dust to build up neighbouring, buildings
are likely to be a located further from the site in comparison to the urban
environment.

(See notes 1 to 3)

Passers-by are less likely in a rural countryside setting in comparison to an
urban environment.

(See notes 1 to 4)

Consider the use of vacuum enhanced planing to minimise dust and ensure
that all residue is removed.

Example John Simpson, 28 June 2015
Example A70 Glespin
Example Resurfacing full width, full length
Probability Severity Risk
Notes
4
4
16
Risk can be reduced through the use of appropriate PPE i.e. respirator

Members of the public - passers by

Receptor
Site operatives and maintenance
staff

Rural countryside
Name of assessor and data
Highway name/chainage/length
Proposed scheme

Table 5 –Example risk assessment for rural setting

Dermal contact
with contaminated
surface water and
groundwater

Dermal contact
with contaminated
dust.

1

Members of the public

2

Members of the public –
neighbouring sites

3

1

Members of the public - passers by

Site operative and maintenance
staff

4

1

Site operative and maintenance
staff

Members of the public –
neighbouring sites

4

4

4

4

4

4

12

12

4

4

16

4

(See notes 2 and 3)

Prevent run-off from the works area. Avoid undertaking works in wet
weather.

(See notes 2 and 3)

Prevent run-off from the works area. Avoid undertaking works in wet
weather.

(See notes 1 to 3)
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Neighbours are likely to be a significant distance from site in comparison to
urban environment.

(See notes 1 to 3)

Passers-by are less likely in a rural countryside setting in comparison to an
urban environment.

(See notes 1 to 3)

Consider the use of vacuum enhanced planing to minimise dust and ensure
that all residue is removed.

Assumes use of appropriate PPE when handling potentially contaminated
materials.

(See notes 2 and 3)

Whilst there is an opportunity for dust to build up neighbouring, buildings
are likely to be a located further from the site in comparison to the urban
environment.

(See notes 2 and 3)

Ingestion of
contaminated
groundwater and
surface water

Inhalation of fumes

4

3

4

Fish

4

4
4

1
2

4

4

Members of the public - passers by
Members of the public –
neighbouring sites
Animals and birds

1

Members of the public –
neighbouring sites

4

1

1

Members of the public – passers by

4

4

4

Site operatives and maintenance
staff

3

4

Fish

Site operatives and maintenance
staff

3

Animals and birds

16

12

4
8

4

4

4

12

16

12

Consider blocking drain inlets and/or flushing drains and passing water
through oil interceptor.

Consider blocking drain inlets and/or flushing drains and passing water
through oil interceptor.
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Will depend how potable water supplies are obtained at neighbouring sites

(See notes 2 and 3)

Risk can be reduced through the use of appropriate PPE i.e. task specific
gloves

(See notes 2 and 3)

Neighbours are likely to be a significant distance from site in comparison to
urban environment.

(See notes 2 and 3)

Passers-by are less likely in a rural countryside setting in comparison to an
urban environment.

(See notes 2 to 4)

Prevent run-off from the works area. Avoid undertaking works in wet
weather.
Open spaces, so less likely that there will be structures, which create a
‘confined’ working area.

Prevent run-off from the works area. Avoid undertaking works in wet
weather. Consider blocking drains or flushing drains afterwards and passing
water through oil interceptor.

4

Plants

4

4

4

16

16

16

Consider blocking drain inlets and/or flushing drains and passing water
through oil interceptor.

Fewer impermeable surfaces to inhibit seepage. Consider blocking drain
inlets and/or flushing drains and passing water through oil interceptor.

Fewer impermeable surfaces and water capture systems. Consider blocking
drain inlets and/or flushing drains and passing water through oil
interceptor.

.
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4 – Guidance on using Respiratory Protective Equipment is given in the HSE document HSG53 2013 ‘Respiratory protective equipment at work: a practical guide’ 4th Edition

3 – Further guidance is given in the HSE documents HSG151 2009 ‘Health and Safety in Construction’2nd Edition.

2 - Further guidance is given in the HSE documents HSG150 2006 ‘Protecting the public; your next move’ and ‘Health and Safety in Construction’ 3rd Edition.

1 - Whilst water has traditionally been used as a means of dust suppression the Contractor needs to consider that an appropriate collection system will need to be employed
to prevent contaminated surface water run-off entering the environment. Further guidance on the management of construction dust is given on the HSE website –
www.hse.gov.uk/construction/faq-dust.htm

Notes

4

Water environment

Seepage of
leachate into
waterbody
Uptake of
contaminated
groundwater

4

Water environment

Contaminated
surface water runoff into waterbody

5.1.1 Urban environment - risk commentary
5.1.1.1 Site operatives
Health Risks to site operatives are considered to be through dermal contact, and the inhalation of
contaminated dust and vapours. The likelihood of dermal contact by site operatives is considered
comparable with inhalation due to the nature of the work. This is a worst case and is based on the
assumption that task specific PPE will not be worn. The risk of ingesting contaminated dust by site
operatives is considered to be lower than inhalation, but would be increase by poor hygiene standards.
Risks to site operatives can be considerably reduced with the use of task specific PPE.
It is unlikely that the arisings will be heated sufficiently during the planing process to result in the
release of fumes. Should fumes however be released they are likely to pose a lower risk when
undertaking works within open-air or rural situations. There may however, be a risk in situations
where high vapour concentrations are allowed to build, such as in poorly vented, confined or semiconfined spaces. Semi and confined spaces may include areas beneath bridges and where high-rise
buildings and/or narrow width roads prevent the free flow of air. Suitable respiratory protection is
therefore recomented in poorly ventilated or enclosed areas to ensure exposure is below the
workplace exposure levels (WEL). In confined areas, consider the use of fans to increase airflow.
Site operatives are likely to come into contact with contaminated waters. However, the risk is
considered to be lower than for the inhalation of, or dermal contact with, contaminated dust, because
there are likely to be fewer opportunities to come into contact with contaminated water.
x

Wear task specific PPE

x

Use artificial air circulation techniques (fans)

x

Consider use of vacuum enhanced planing to minimise dust

5.1.1.2 Pedestrians and those in neighbouring properties
Health risks to members of the public/ passers-by from inhalation of contaminated dust is considered
to be lower than the risk posed to those living directly adjacent to sites. Whilst passers-by are likely to
be exposed to a higher concentration, because they are likely to pass closer to the site, this will only
be for a very short period of time. Occupants of adjacent properties may be subject to a build-up of
contaminated dust. This means that exposure could be ongoing even after completion of the site
works.
The risk from fumes/vapours to people passing by the site is considered to be low because of the short
exposure times. Similarly, fumes are likely to have dispersed before reaching neighbouring sites. Care
should be taken however to minimise the chance of pedestrians remaining in the immediate vicinity
of the works, where coal tar is present, such as restricting the use of seating areas.
The risk from fumes/vapours to neighbouring sites is considered to be greater than the risk posed to
people passing by the site, they are however likely to disperse beyond 10 to 20m. Particular care
should be taken in areas where shops or houses are immediately adjacent to the highway. All doors
and windows should be closed during the works if coal tar is present.
The likelihood that contaminated dust will be ingested by members of the public, is considered to be
greater than for site operatives. However, the likelihood is still low.
x

Use artificial air circulation techniques (fans)

x

Use barriers to segregate the public from the works

x

Where buildings (shops or houses) are very close to the works, ensure doors and windows are
closed.
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x

Discourage pedestrians from remaining in the vicinity of works by cordoning off seating areas
in close proximity to the works.

x

Consider the use of vacuum enhanced planing to reduce dust.

x

Prevent any surface run-off from the site during the works if coal tar is present.

5.1.1.3 Animals, birds and aquatic life
Animals and birds may utilise contaminated surface waters for drinking, particularly if run-off from
the works is not controlled. In the urban environment, the likelihood of aquatic life (particularly fish),
being directly impacted by short-term run-off is relatively low. Should accumulations of dust or planing
debris accumulate in the drainage system, this could lead to leachate persistently entering
watercourses.
The risk of contaminating surface and groundwater bodies with contaminated surface water run-off
depends on the condition of the road and the location of the coal tar bound arisings within its
construction. This is assuming a worst-case scenario, that the materials are exposed at the surface/the
road is in poor condition and works are undertaken in wet weather.
x

Avoid working in wet weather if possible.

x

Block gullies prior to starting the works and pump any accumulated water through an oil
interceptor.

x

Take care to remove all planing debris from the site.

5.1.2 Rural countryside - risk commentary
5.1.2.1 Site operatives
Health risks to site operatives are considered to be through dermal contact, and the inhalation of
contaminated dust and vapours. The likelihood of dermal contact by site operatives is considered to
be comparable with inhalation due to the nature of the work. This is a worst case and is based on the
assumption that task specific PPE will not be worn. The risk of ingesting contaminated dust by site
operatives is considered lower than inhalation, but would be increase by poor hygiene standards. Risks
to site workers can be considerable reduced with the use of task specific PPE.
It is unlikely that the arisings will be heated sufficiently during the planing process to result in the
release of fumes. Should fumes however be released they are likely to pose a lower risk when
undertaking works within open-air situations. Suitable respiratory protection is required in poorly
ventilated or enclosed areas to ensure exposure is below the workplace exposure levels (WEL).
Site operatives are likely to come into contact with contaminated waters. However, the risk is
considered to be lower than for the inhalation or dermal contact with contaminated dust, because
there are likely to be fewer opportunities to come into contact with contaminated water.
x

Wear task specific PPE

x

Consider use of vacuum enhanced planing to minimise dust

5.1.2.2 Pedestrians and those in nearby properties
Health risks to members of the public/ passers-by from inhalation of contaminated dust is considered
low. It is considered unlikely that buildings and confined spaces will occur adjacent to the works.
The risk from fumes/vapours to people passing by the site is considered to be low because of the short
exposure times and clear air flow. Similarly, fumes are likely to have dispersed before reaching nearby
properties. Care should still be taken however to minimise the chance of pedestrians remaining in the
immediate vicinity of the works, where coal tar is present, such as restricting the use of any seating
areas.
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The likelihood that contaminated water will be ingested by members of the public in nearby sites is
considered to be greater than for site operatives because contaminated waters located off-site are
likely to be unknown and local supplies may rely on local sources. However, this risk is still considered
to be minor.
x

Use barriers to segregate the public from the works, where there are footpaths and farms etc.

x

Discourage pedestrians from remaining in the vicinity of works by cordoning off seating areas
in close proximity to the works.

x

Take steps where possible to prevent members of the public entering or crossing the working
area when coal tar is exposed

x

Consider the use of vacuum enhanced planing to reduce dust.

5.1.2.3 Animals, birds and aquatic life
Animals and birds may utilise contaminated surface waters for drinking, particularly if run-off from
the works is not controlled. In the rural environment, the likelihood of aquatic life (particularly fish),
being directly impacted by short-term run-off is moderate. Should accumulations of dust or planing
debris accumulate in the drainage system, this could lead to leachate persistently entering
watercourses. Animals and birds may utilise contaminated surface waters for drinking and bathing.
The risk to aquatic life is considered higher than to birds and animals due to the potential proximity
to the works, and the increase likelihood of highway drainage being uncontrolled, or discharging
directly into watercourses.
The risk of contaminating surface and groundwater bodies with contaminated surface water run-off
depends on the condition of the road and the location of the coal tar bound arisings within its
construction. This is assuming a worst-case scenario, that the materials are exposed at the surface/the
road is in poor condition and works are undertaken in wet weather.
x

Avoid working in wet weather if possible.

x

Block any gullies prior to starting the works and pump any accumulated water through an oil
interceptor.

x

Block any grips, ditches at the side of the carriageway and pump any accumulated water
through an oil interceptor.

x

Take care to remove all planing debris from the site.
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6 Record keeping
Prior to undertaking any intrusive work on any highway, review the records in the national highway
database to determine if coal tar is known to be present.
x

Chainage/marker post/street name/ extents

x

Affected lanes*

x

Depth to top of layer

x

Thickness

x

Typical condition

* It is important to note the affected lanes if widening has been undertaken in the past as the older
“affected” carriageway may now reside under only part of the current carriageway.
Whenever coal tar is identified in investigative works, the extent of it must be entered into the national
highway database, including the depth (or depths) of the affected layers. This data must be made
available to all operatives working on affected sections of carriageway, in particular utility companies.
Populating the national highway database will in the long term reduce the need to undertake chemical
testing prior to works and may enable resurfacing works to be planned to avoid disturbing the affected
horizon(s).
Where coal tar bound layers are removed from the carriageway, this must also be recorded in the
national highway database such that it is clear if the risk remains.

7 Classification as waste
Reference should be made to the ADEPT Guidance note (2016) “Managing Reclaimed Asphalt –
Highways and Pavements” Appendix B, with regards to the current classification of coal tar bound
arisings as Hazardous/Special/Non-hazardous waste. Further information is given in Flow Chart D,
located within Appendix B of this document. Landfill Waste Acceptance Criteria (WAC) testing and
analysis are not to be used to determine waste classification nor for hazardous waste assessment
purposes

8 Producing hazardous/special waste
You do not need to register as a producer of Special Waste (Hazardous Waste) in Scotland (ref. SEPA
website). For further information see section on ‘Safe storage’.

9 Safe handling and storage of coal tar bound arisings
9.1 Safe handling
The “Special Waste Regulations”, 1996 and their amendments; “Special Waste Amendments
(Scotland) 2004”, set out procedures to be followed when disposing of, carrying and receiving
Hazardous Waste/Special Waste. The assessment and classification of waste is based on a
combination of chemical legislations and waste legislation, Guidance on the consignment of Special
Waste in Scotland is given in the SEPA document “A guide to Consigning Special Waste” (June 2006).
An assessment of the hazards associated with the handling of coal tar bound arisings should be
carried out ahead of any works and should include a full COSHH (Control of Substances Hazardous to
Health) assessment (ref. ADEPT, 2016). The main pathways, as identified above are through
inhalation, digestion and dermal contact with contaminated dust and to a lesser extent through the
ingestion of contaminated dust. Whilst guidance exists for measuring airborne PAH concentrations
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by personal sampling (ref. MDHS 72 and MDHS 96), this is not recommended at it does not help to
limit or prevent exposure, only provides a guide to assess ongoing exposure.
The contaminants contained within coal tar have the potential to be carcinogenic. Site operatives,
laboratory staff, and anyone involved in the handing of coal tar bound arisings therefore must not
handle these materials without the use of appropriate PPE, unless the material has been proven to
be non-hazardous. PPE should include, but not limited to coveralls, eye protection, gloves and
respiratory protection, with gloves suitable for the intended work. This should be in addition to any
site/task specific PPE requirements. Dust caused by cutting, coring or planing of asphalt classified as
hazardous must be controlled by containment, suppression and extraction/ filtration where possible
to avoid its spread. Not only is this important to prevent the spread of dust contaminated with coal
tar, but to also prevent the spread of silica dust which is a respiratory irritant. This is not only
important when undertaking works within urban environments, but also in rural settings to avoid
contaminating adjacent sites and the environment. When using water-based suppression systems,
consideration will need to be given to the safe collection and disposal of contaminated water.

9.2 Safe transportation
Producers and holders of Hazardous Waste/Special Waste have a duty of care to ensure that the
waste does not cause harm or damage (ref. Hazardous Waste - https://www.gov.uk/disposehazardous-waste/overview). This includes during handling, transportation and storage, from
production through to safe disposal of the waste.
Hazardous Waste/Special Waste must be transported by a registered waste carrier under the
Control of Pollution (Amendment) Act 1989, and the Controlled Waste (Registration of Carriers and
Seizure of Vehicles) Regulation 1991; and be accompanied by a consignment note (ref. The
Environmental Protection (Duty of Care) (Scotland) Regulations 2014). This is to ensure is properly
and legally disposed of. It must also be sent to a facility that holds suitable pollution prevention and
control permits and waste management licences. Within Scotland SEPA have an online database
listing the details of all registered waste carriers and brokers (ref. Registered Waste Carriers and
Brokers (SEPA) http://apps.sepa.org.uk/rocas/). For cross-border transport in the UK you only need
to register once with one regulator for any movement between England, Wales and Scotland. For
transport to and from Northern Ireland, you will need to register with Northern Ireland in addition to
the other part of the UK. Further information on waste carriers and brokers in Scotland can be found
on the SEPA website (ref. www.sepa.org.uk).
It is currently a requirement in Scotland that SEPA be notified prior to Special Waste (Hazardous
Waste) leaving site, if it is a single movement or the first in a series of movements, at least 72 hours
and not one month before the material is moved, or imported (ref. www.netregs.org.uk). All
Hazardous Waste/Special Waste must be consigned using a SEPA-issued consignment note or code,
regardless of its final destination within the UK. Special Waste Consignment Notes (SWCN) can be
purchased online from the SEPA website. When exporting Hazardous Waste/Special Waste to
England, Wales or Northern Ireland for treatment, disposal or recovery, the consignee who receives
the waste is required to send a copy of the completed deposit note to SEPA (ref. www.sepa.org.uk).
Copies of consignment notes must be retained for a period of three years. Further guidance is given
the in the SEPA document ‘A guide to Consigning Special Waste’ (June 2006) (ref. www.sepa.org.uk).
When transporting Hazardous Waste/Special Waste it must be:
x
x

Separated from other wastes,
In sealed and clearly labelled containers
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x

Transferred to a secure facility, which is authorised to receive it

Waste must be transported in a safe and secure manner to prevent the release of contaminated
material en-route. This should include using enclosed or covered vehicles to prevent the spread of
dust, and generation of leachate from precipitation.
The transportation of Hazardous Waste/Special Waste must comply with the controls on the
carriage of dangerous goods, which are outlined in the HSE document ‘Carriage of dangerous good”
(ref. HSE www.hse.gov.uk/cdg/index.htm).
With reference to the section on “Existing waste classification and re-use” under current guidelines
coal tar bound arisings are only classified as hazardous waste if threshold concentrations are
exceeded. Current guidance on the requirements for the safe handling of non-hazardous waste in
Scotland can be found on the SEPA website and are not discussed within this document.

9.3 Safe storage
Waste categorised as 17 03 01* or 17 03 03* is classified as Hazardous Waste/Special Waste. A
waste management licence and pollution prevention and control permit may therefore be required
for storing these materials.
There are no specific guidelines for the safe temporary storage of coal tar bound arisings within the
UK, nor specific to Scotland. However, all businesses producing controlled waste have a legal
responsibility to ensure that it is produced, stored, transported and disposed of without causing
harm to the environment or human health. This is termed ‘Duty of Care’ (ref. www.netregs.org.uk),
and this has no time limit. Businesses are responsible for their waste up until it has been transferred
to an authorised person; and are subsequently responsible for ensuring it is managed and disposed
of correctly. Within Scotland businesses, which normally and regularly transport construction or
demolition, waste may need to register with SEPA as a waste carrier, broker or dealer. If in doubt as
to whether registration is required, SEPA should be contacted (ref. www.sepa.org.uk).
Under current guidelines within Scotland, England (since 1 April 2016) and Northern Ireland a
business which produces Hazardous Waste/Special Waste, holds or stores Hazardous Waste/Special
Waste and/or has Hazardous Waste/Special Waste removed from its premises is not required to
register the premises regardless of the volume of waste produced (ref. www.gov.uk and SEPA).
Businesses in Wales producing more than 500kg in a 12-month period are however still required to
register with NRW (ref. www.naturalresources.wales). Changes to the consignment note code
format have been made to accommodate the new legislation within England (ref. ‘Hazardous waste:
consignment note guidance’).
In Scotland, a waste management licence or pollution prevention and control permit is not required
if you store Special Waste (Hazardous Waste) on the site it was produced for up to 12 months whilst
awaiting collection. The maximum amount that can be stored is:
x 23,000 litres of liquid waste stored in a secure container
x Either 80 cubic meters (m³) of any other type of waste stored in a secure container, or 50
cubic meters (m³) stored in a secure place.
If these conditions cannot be met, a waste management licence or a pollution prevention and
control permit is required (ref. www.netreg.org.uk).
Special Waste (Hazardous Waste) must be stored separately from all other waste materials, within
containers that are:
x Sealed,
x Labelled,
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x
x

Covered,
Waterproof,

Special Waste (Hazardous Waste) containment areas must be:
x In separate designated areas,
x Secure,
x Clearly signed
x On impermeable surfaces
Special Waste (Hazardous Waste) should be stored separately from Non-Hazardous Waste; with
each different type of Special Waste (Hazardous Waste) also segregated. Where there is a possibility
that fumes may be generated, and allowed to build up, this should be clearly signposted, with
adequate ventilation provided to encourage dispersal.
An environmental permit may be required for the storage of coal tar bound arisings and must be
applied for in advance of any works to ensure that permission has been obtained. Further guidance
on the separating and mixing of Hazardous Waste/ Special Waste is given in the document
“Technical Guidance WM3: Waste Classification - Guidance on the classification and assessment of
waste” (July 2015)
In addition to being potentially carcinogenic, some PAH are also known to be highly toxic to aquatic
life. Some phenols and cresols contained within coal tar are toxic to aquatic organisms, whilst phenols
are relatively soluble in water and can leach easily (ref. ADEPT, 2016). These contaminants can be
picked up by rainwater passing through planings stockpiles or can seep out of the stockpiles as
leachate and into the ground; or flow as surface water runoff into nearby watercourses. For these
reasons coal tar bound arisings should be appropriately managed including covering and storing on an
impermeable surface, with a surface water collection system in place to allow run-off to be captured,
tested and if necessary treated before disposal.
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9.4 Re-use
9.4.1 Legislation
Further information is given in Flow Chart E, located within Appendix B of the document.
In Scotland, there is currently no regulatory position for the re-use of planings containing tar, with all
wastes containing above threshold concentrations classified as Special Waste (Hazardous Waste)
(codes 17 03 01* and 17 03 03*) requiring disposal.
Presently within England arisings classified at Category 17 03 01* can only be re-used in cold mix
processes (ref. Modern Asphalts, August 2011). This is a precautionary measure until sufficient
investigation has been undertaken into the effects of re-heating road tar to higher temperatures
(ref. ADEPT 2016). The ADEPT 2016 guidance document refers to BS EN 13108-8:2005 for guidance
in the preparation of arisings for re-use. Since the document was issued BS EN 13108-8:2005 has
been superseded by BS EN 13108-8:2016. Whilst BS EN 13108-8:2016 is specific to reclaimed asphalt
with bituminous binders only, the preparation of samples of coal-tar bound arisings for testing
should follow a similar path, provided procedures are put in place to prevent risk to human health
and the environment.
Coal tar bound arisings (Category 17 03 01* waste), often alternatively referred to as Asphalt Waste
Containing Coal Tar (AWCCT) in construction are commonly treated by crushing, grinding and
screening, processes which requires an environmental permit in England and Wales. The re-use of
this material is considered a waste recovery operation, therefore requiring a permit under the
“Environmental Permitting (England and Wales) Regulations 2010” within England and Wales (ref.
Regulatory Position Statement 075). However, as the EA consider the environmental risk of the
activity to be ‘low and capable of being adequately controlled by means of suitable general rules’ the
re-use of AWCCT in construction can be undertaken provided that a number of criteria are met (ref.
Regulatory Position Statement 075). This includes that that material not be used in surface
applications.
The re-use of coal tar bound arisings (Category 17 03 01* waste) is currently not permitted in
Scotland, therefore an equivalent standard does not currently exist. Re-use of asphalt classified to be
17 03 02 (non-hazardous waste) is however allowed. Guidance on this is given in the SEPA and QPA
document ‘Guidance on the production of fully recovered asphalt road planings”. The re-use of
arisings classified as 17 03 02 (non-hazardous waste) is outside the scope of this document and
therefore is not discussed further.

9.4.2 Methods of re-use (currently outside Scotland)
It should be noted that there are no treatment options that are licensed to remediate coal-tar bound
arisings in situ (ref. ADEPT, 2016). Furthermore, if coal-tar bound arisings remain competent and
there is no need to remove them, they should not be disturbed (ref. ADEPT, 2016).
When re-using coal tar contaminated arisings (outside Scotland), a binder must be used to
encapsulate the material, ensuring that the arisings are made into a dense, non-permeable, material
that has suitable properties for the purpose intended. This may include the use of a suitable
hydraulic binder such as Portland cement, or cold bitumen foam mixes which coat the contaminated
aggregates (ref. ADEPT, 2016). This is termed Structural Road Recycling. Alternatively, other options
include the removal of coal tar using biological agents or by pyrolysis before reusing arisings.
The RSTA “Code of Practice for In-situ Structural Road Recycling” (2012) identifies re-use as being
the preferred method for dealing with coal tar contaminated arisings. This is because the method
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results in the total encapsulation of the hazardous contaminants, making them harmless to the
environment and human health. In many cases, this removes the need for excavation and expensive
off-site disposal within a licensed hazardous waste facility. However, when coal tar concentrations
are found to be particularly high, incineration or off-site disposal may be the only options available
(ref. RSTA 2012).
The process produces a recycled road-base/binder course layer comparable to a traditional
bituminous or hydraulically bound road-base/binder course materials and is often considered as a
more cost effective and environmentally friendlier alternative to traditional full or partial
reconstruction of an existing road pavement (ref. RSTA, 2012). Where space is limited this method
may also be undertaken ex-situ, however a suitable working area and safe access and egress for
vehicles is required. The process also requires large volumes of water in order to hydrate the
hydraulic binder and provisions of up to 60,000 litres per shift should be considered as part of the
design of the works.
Guidance on the process of re-using coal tar contaminated arisings is given in the RSTA ‘Code of
Practice for In-situ Structural Road Recycling’ (2012). Structural Road Recycling is covered in the
“Specification for Highway Works”, Clauses 947 and 978 and in the “Specification Guidelines for
Structural Road Recycling” within published documents TRL 386 and TRL 611 (ref. RSTA 2012).
It is noted that all Structural Road Recycling schemes require the application of a least a new final
surface course; a requirement also of RPS075 and this, with a degree of bulking caused by the
process will result in an excess of material on site, which will require off-site disposal. This will need
to be considered as part of the planning stage.
Where testing of cores has identified the presence of coal tar, bound arisings within the carriageway
construction further investigation is required in order to ensure suitability for Structural Road
Recycling. As a guideline (ref. RSTA, 2012) guidance recommended trial pits be excavated at a
maximum frequency of one per 800-1000m², providing that the materials and depth of construction
are broadly similar. These should be at least 450mm deep and large enough to facilitate the recovery
of representative samples to enable proper inspection and assessment of the foundation platform
and sub-grade where possible. Further trial pits may be required for verification should
inconsistencies be found. Where possible samples should weight up to a safe lifting weight of 20kg
of each excavated layer recovered, with the samples retained in clear polythene bags. These should
be closed and sealed tightly with nylon cable ties to prevent moisture loss or spillage in transit.
Should all trial pits reveal materials of a similar type, depth and consistency then it is recommended
that a combined minimum weight of material samples of 160kg be recovered from the exact layer
range appropriate to the anticipated treatment depth (RSTA, 2012).
It is recommended that expert evaluation be undertaken when considering the option of reuse. This
is to ensure that arisings are suitable for reuse; and that the material is correctly encapsulated and
resultant product fit for use.

9.4.3 Suitability for reuse (currently outside Scotland)
When coal tar concentrations are found to be particularly high re-use of coal-tar bound arisings may
not be feasible leaving, incineration or off-site disposal as the only options. Structural Road Recycling
may also not be possible where there is a risk to existing buried utilities. Such problems should be
identified early during a scheme by reviewing current utility plans and undertaking GPR surveys,
allowing sufficient time for a solution or alternative plan to develop (ref. RSTA, 2012).
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9.5 Recycling
With reference to the ADEPT (2016) guidance note, planings identified, as Hazardous Waste/Special
Waste Category 17 03 01* cannot be recycled, only reused as above.

9.6 Safe transportation of coal tar bound arisings
It should be noted that not all companies will transport and accept Hazardous Waste/Special Waste
Classified as Category 17 03 01*, therefore finding a company may add significant costs to a project.
As such, it is recommended that a transport company be sourced ahead of any works to avoid time
delays on site.

9.7 Safe disposal of coal tar bound arisings
Only those sites and companies authorised to treat of or dispose of Hazardous Waste/Special Waste
are allowed to do so. In Scotland, (ref. www.gov.uk – Authorisation to mix special waste (Scotland))
such sites and companies must have the following:
x
x
x

a Waste Management Licence,
authorisation under Part 1 of the Environmental Protection Act 1990
a Pollution Prevention and Control Permit

Diluting Special Waste (Hazardous Waste) by mixing it with Non-Hazardous materials does not
qualify as treatment. Therefore, if Special Waste (Hazardous Waste) is mixed with a consignment of
Non-Hazardous waste, this will result in the whole consignment being classified as Special Waste
(Hazardous Waste). Furthermore Regulation 17A of the Special Waste Amendment (Scotland)
Regulations 2004 imposes a duty on those who transport, recover or dispose of Special Waste
(Hazardous Waste) mixed with other waste, substances or materials to separate it. This requirement
applies where it is technically and economically feasible, and necessary in order to ensure that the
waste is recovered or disposed of without endangering human health and the environment (ref.
SEPA - Special Waste Amendment (Scotland) Regulations 2004).
It should be noted that not all Hazardous Waste/Special Waste landfill sites are authorised to accept
all types of Hazardous Waste/Special Waste, and that a series of requirements must be met before,
a site will accept waste. This includes ensuring that the sites Waste Acceptance Criteria (WAC)
testing is met.
As an alternative coal tar bound arisings may also be disposed of by incineration (ref. ADEPT, 2016)
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10 Recommendations for further work
In order to make disposal to landfill no longer a necessary option, research is needed to create a
more cost-effective testing, capable of quantifying coal tar concentrations accurately, quickly and
most importantly without any room for uncertainty. Importantly such testing needs to be a costeffective option for even the smallest scheme. A review of current test methodologies has found
them to be limited by their inability to definitively quantify coal tar concentrations, the vulnerability
of the test results to false positives and the limited value of the results in isolation. Consequently,
this makes testing time consuming, costly; and therefore, potentially impractical for many situations.
As such for some small scale schemes it is more cost-effective to assume that coal-tar is present
within road planings and for the material to be treated as a Category 17 03 01* Hazardous
Waste/Special Waste with regards to reuse and disposal, than undertaking testing to prove the
material is in fact Category 17 03 02 (Non-Hazardous). Whilst increasing transportation and disposal
costs are likely to make disposal to landfill increasingly uneconomical for some schemes, it is likely to
remain a cost effective means of dealing with arisings generated by small-scale schemes until an
alternative is provided.
At present within England coal tar bound arisings can only be re-used in cold bitumen mixes or
hydraulic binders, whilst in Scotland re-use of Category 17 03 01* arisings is not permitted, requiring
such materials to be disposed of. Given increasing transportation and disposal costs, pressures to
reduce carbon emissions and the risk of aggregate shortages predicted in the future, re-use of
Category 17 03 01* arisings provides a solution to each of these issues. Currently extensive testing is
needed to apportion coal tar as being the likely contributing source, therefore more re-use and
recycling solutions need to be developed to remove the need for such testing.
It is understood that the Waste and Resources Action Programme (WRAP) were investigating an End
of Waste Protocol for AWCCT (ref. Construction Manager, May 2013). However a Quality Protocol
would only be accepted ‘if demonstrated that the use of bound AWCCT provides no adverse impact
on the environment’ (ref. ‘Beyond Regulations’, March 2011). Subsequently AWCCT would no longer
be considered a waste and therefore not subject to current regulatory requirements, thereby
reducing costs, the volume of material sent to landfill, carbon emissions and use of virgin materials;
and increasing the materials potential for re-use (ref. ‘Beyond Regulations’, March 2011). Given the
potential advantages, re-using coal tar bound arisings it is recommended that further investigation
be undertaken into the practicalities of adopting an End of Waste Protocol for this material.
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11 Acronyms
ADEPT – Association of Directors of Environment, Economy, Planning and Transport
AWCCT – Asphalt Waste Containing coal Tar
BMGV – Biological Monitoring Guidance Value
CAS – Chemical Abstracts Service Registry Number
CAT – Cable Avoidance Tool
Carc – Capable of causing cancer and/or heritable genetic damage
CDM – Construction, Design and Management (Regulations)
CHIRP – Chemical Hazard Information and Packaging Regulations
CLP Regulations – Classification, Labelling and Packaging of Substances Regulations
COSHH – Control of Substances Hazardous to Health
DoE – Department of the Environment
EWC – European Waste Catalogue
EA – Environment Agency (England)
EPA – Environmental Protection Agency (USA)
GC-MS - Gas Chromatography-Mass Spectrometry
GCMS – see GC-MS
GC-FID – Gas Chromatography-Flame Ionization Detector
GPR – Ground-Penetrating Radar
HSE – Health and Safety Executive
IRMM – Institute of Reference Materials and Measurements
LoW code – List of Waste codes
MS – Mass Spectrometry
NIA – No information available
NLM – US National Library of Medicine
NJDH – New Jersey Department of Health
NRW – Natural Resources Wales
PAH – Polyaromatic Hydrocarbons
PAC – See PAH
PHE – Public Health England
PPE – Personal Protective Equipment
PVC – Poly vinyl chloride

QPA – Quarry Products Association
RfD – Reference Dose
RfC – Reference concentration
RSTA – Road Surface Treatment Association
RPS075 – Regulatory Position Statement 075
SARA – Scanning Analysis Response and Assessment model
SEPA – Scottish Environmental Protection Agency
SEM – Scanning Electron Microscope
Sen – capable of causing occupational asthma
Sk – can be absorbed through the skin (dermal contact)
SVOC – Semi Volatile Organic Compounds
SWCN – Special Waste Consignment Note
TDI – Tolerable Daily Intake
TDSI – Tolerable Daily
TWA – Time Weight Average
TPHCWGS – Total Petroleum Hydrocarbons Criteria Working Group
UKAS – United Kingdom Accreditation Service
USEPA – see EPA
UV – Ultraviolet
WAC – Waste Acceptance Criteria
WM3 – Waste Classification – Guidance on the classification and assessment of waste – Technical
Guidance Revision 3 (1st edition 2015)
WEL – Workplace Exposure Limits
WRAP – Waste and Resource Action Programme
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12 Glossary
Absolute entry – waste that is always hazardous regardless of the concentration of the dangerous
substance(s).
CAS Number – Chemical Abstracts Service Registry Number; a unique numerical identifier assigned
by the Chemical Abstracts Service (CAS) to every chemical substance described in the open scientific
literature.
Designer – Person responsible for the design of the ground investigation.
False positive – a test result that wrong indicates that a particular contaminant is present.
Mirror entry – waste considered hazardous/special waste if the hazardous substance(s) it contains
are above a specified threshold concentration(s).
Principal Contractor – appointed by the client to control any project involving more than one
Contractor. The term is not applied where only one Contractor is on site; therefore, the
responsibilities of the Principal Contractor therefore become the responsibilities of the Contractor.
Soxhlet – laboratory equipment used for extraction of material.
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Appendix A
Chemical composition of coal tar

ƉƉĞŶĚŝǆ
ŚĞŵŝĐĂůĐŽŵƉŽƐŝƚŝŽŶŽĨĐŽĂůƚĂƌ
tŝƚŚƌĞĨĞƌĞŶĐĞƚŽƚŚĞĞƉĂƌƚŵĞŶƚŽĨŶǀŝƌŽŶŵĞŶƚ/ŶĚƵƐƚƌǇ;ŽͿƉƌŽĨŝůĞĨŽƌ'ĂƐǁŽƌŬƐ͕ĐŽŬĞǁŽƌŬƐ
ĂŶĚŽƚŚĞƌĐŽĂůĐĂƌďŽŶŝƐĂƚŝŽŶƉůĂŶƚƐƚŚĞƉƌŝŶĐŝƉĂůĐŽŵƉŽŶĞŶƚƐŽĨĐŽĂůƚĂƌĂƌĞ͗








ƌŽŵĂƚŝĐŚǇĚƌŽĐĂƌďŽŶƐʹĞ͘Ő͘ďĞŶǌĞŶĞ͕ƚŽůƵĞŶĞĂŶĚǆǇůĞŶĞƐ
WŽůǇĐǇĐůŝĐƌŽŵĂƚŝĐ,ǇĚƌŽĐĂƌďŽŶƐʹĞ͘Ő͘ŶĂƉŚƚŚĂůĞŶĞĂŶĚĂŶƚŚƌĂĐĞŶĞ
,ǇĚƌŽǆǇƐƵďƐƚŝƚƵƚĞĚƉŚĞŶǇůƐʹĞ͘Ő͘ƉŚĞŶŽůƐ͕ĐƌĞƐŽů͕ǆǇůĞŶŽůƐĂŶĚƌĞůĂƚĞĚĐŽŵƉŽƵŶĚƐ͕
ƐŽĚŝƵŵƉŚĞŶŽǆŝĚĞ
,ĞƚĞƌŽĐǇĐůŝĐŶŝƚƌŽŐĞŶĐŽŵƉŽƵŶĚƐʹĞ͘Ő͘ƉǇƌŝĚŝŶĞ
KƌŐĂŶŽͲƐƵůƉŚƵƌĐŽŵƉŽƵŶĚƐĞ͘Ő͘ƚŚŝŽƉŚĞŶĞ
EŝƚƌŽŐĞŶĐŽŵƉŽƵŶĚƐĞ͘Ő͘ŚǇĚƌĂǌŝŶĞ͕ƚƌŝĞƚŚĂŶŽůĂŵŝŶĞ
ϮͲŵĞƌĐĂƉƚŽďĞŶǌŽƚŚŝĂǌŽůĞ


dŚŝƐŝƐĐŽŶƐŝƐƚĞŶƚǁŝƚŚŝŶĨŽƌŵĂƚŝŽŶĨƌŽŵƚŚĞE>DǁŚŝĐŚĚĞƐĐƌŝďĞƐĐŽĂůƚĂƌĂƐĐŽŶƚĂŝŶŝŶŐ͞ĂǀĂƌŝĂďůĞ
ŵŝǆŽĨŽƌŐĂŶŝĐĐŽŵƉŽƵŶĚƐǁŚŝĐŚŝŶĐůƵĚĞďĞŶǌĞŶĞ͕ƚŽůƵĞŶĞ͕ǆǇůĞŶĞƐ͕ĐƵŵĞŶĞƐ͕ĐŽƵŵĂƌŽŶĞ͕ŝŶĚĞŶĞ͕
ďĞŶǌŽĨƵƌĂŶ͕ŶĂƉŚƚŚĂůĞŶĞ͕ĂĐĞŶĂƉŚƚŚĞŶĞ͕ŵĞƚŚǇůŶĂƉŚƚŚĂůĞŶĞƐ͕ĨůƵŽƌĞŶĞ͕ƉŚĞŶŽů͕ĐƌĞƐŽůƐ͕ƉǇƌŝĚŝŶĞ͕
ƉŝĐŽůŝŶĞƐ͕ƉŚĞŶĂŶƚŚƌĞŶĞ͕ĂŶƚŚƌĂĐĞŶĞ͕ĐĂƌďĂǌŽůĞ͕ƋƵŝŶŽůŝŶĞƐ͕ĨůƵŽƌĂŶƚŚĞŶĞ͕ĂŶĚƉǇƌĞŶĞ͘͟
ĚŽĐƵŵĞŶƚďǇƚŚĞh^ĞƉĂƌƚŵĞŶƚŽĨ,ĞĂůƚŚĂŶĚ,ƵŵĂŶ^ĞƌǀŝĐĞƐŽŶƚŚĞ͞ƚŽǆŝĐŽůŽŐŝĐĂůƉƌŽĨŝůĞĨŽƌ
ǁŽŽĚĐƌĞŽƐŽƚĞ͕ĐŽĂůƚĂƌĐƌĞŽƐŽƚĞ͕ĐŽĂůƚĂƌ͕ĐŽĂůƚĂƌƉŝƚĐŚĂŶĚĐŽĂůƚĂƌƉŝƚĐŚǀŽůĂƚŝůĞƐ͟;^ĞƉƚϮϬϬϮͿůŝƐƚƐ
ƚŚĞW,ĐŽŵƉŽŶĞŶƚƐŽĨĐŽĂůƚĂƌƉŝƚĐŚ;dĂďůĞϰͲϳǁŝƚŚŝŶƚŚĞĚŽĐƵŵĞŶƚͿĂƐĚĞƚĞƌŵŝŶĞĚďǇĂƐƚƵĚǇďǇ
'ƵŝůůĞŶ͕D͘͘ĞƚĂů;ϭϵϵϮͿ͘dŚĞƐĞĂƌĞůŝƐƚĞĚŝŶdĂďůĞďĞůŽǁ͘/ŶƚŚĞƉĂƉĞƌďǇ:ŝĂŶŐ͕:͘ĞƚĂů;ϮϬϬϳͿƚŚĞ
ĐŽŵƉŽƐŝƚŝŽŶŽĨĐŽĂůƚĂƌǁĂƐƉƌŽĚƵĐĞĚďǇƉǇƌŽůǇƐŝƐŽĨĐŽĂůŽďƚĂŝŶĞĚĨƌŽŵĐĞŶƚƌĂůŚŝŶĂ͘dŚĞĐŽĂůƚĂƌ
ǁĂƐĂŶĂůǇƐĞĚďǇ'ͬD^ƚĞĐŚŶŝƋƵĞƐ͘dŚĞƌĞƐƵůƚƐĂƌĞůŝƐƚĞĚĂƐĂůŝƉŚĂƚŝĐ͕ĂƌŽŵĂƚŝĐ͕ĞƐƚĞƌĂŶĚƉŽůĂƌ
ŐƌŽƵƉĐŽŵƉŽŶĞŶƚƐŽĨƚŚĞĐŽĂůƚĂƌ͕ǁŝƚŚƚŚĞŽǀĞƌĂůůĐŽŵƉŽƐŝƚŝŽŶŽĨƚŚĞƐƵďƐƚĂŶĐĞƉƌĞƐĞŶƚĞĚĂƐdĂďůĞ
ϴǁŝƚŚŝŶƚŚĞƉĂƉĞƌ͘dŚĞƐĞĂƌĞůŝƐƚĞĚŝŶƚĂďůĞƐƚŽ&ďĞůŽǁ͘KƚŚĞƌĐŚĞŵŝĐĂůƐůŝƐƚĞĚǁŝƚŚŝŶƚŚĞŽ
/ŶĚƵƐƚƌǇƉƌŽĨŝůĞĂƌĞůŝƐƚĞĚĂƐdĂďůĞ'͘
dŚĞĐŚĞŵŝĐĂůƐůŝƐƚĞĚŝŶdĂďůĞƐƚŽ'ŚĂǀĞďĞĞŶĐŽŵƉĂƌĞĚĂŐĂŝŶƐƚh<tŽƌŬƉůĂĐĞǆƉŽƐƵƌĞ>ŝŵŝƚƐ
;t>Ϳ;,ϰϬͬϮϬϬϱtŽƌŬƉůĂĐĞĞǆƉŽƐƵƌĞůŝŵŝƚƐʹ,^ͿdĂďůĞ,͘,ŽǁĞǀĞƌŽŶůǇĂƉƉƌŽǆŝŵĂƚĞůǇϱϬϬ
ƐƵďƐƚĂŶĐĞƐŚĂǀĞt>͛ƐĂŶĚĂƐƐƵĐŚǁŚĞƌĞŶŽt>ĞǆŝƐƚƐ͕ŐƵŝĚĂŶĐĞŽŶŚƵŵĂŶŚĞĂůƚŚĂŶĚ
ĞŶǀŝƌŽŶŵĞŶƚĂůƌŝƐŬŚĂǀĞďĞĞŶŽďƚĂŝŶĞĚĨƌŽŵůĂďŽƌĂƚŽƌǇŚĞĂůƚŚĂŶĚƐĂĨĞƚǇĚĂƚĂƐŚĞĞƚƐƚŽŐŝǀĞƐŽŵĞ
ŝŶĚŝĐĂƚŝŽŶŽĨƚŚĞŚĂǌĂƌĚƐƉŽƐĞĚ͘/ŶƐŽŵĞŝŶƐƚĂŶĐĞƐŶŽŝŶĨŽƌŵĂƚŝŽŶŵĂǇďĞĂǀĂŝůĂďůĞĨŽƌƚŚĞ
ƐƵďƐƚĂŶĐĞ͘
WƵďůŝĐ,ĞĂůƚŚŶŐůĂŶĚ;ǁǁǁ͘ŐŽǀ͘ƵŬͬŐŽǀĞƌŶŵĞŶƚͬŽƌŐĂŶŝƐĂƚŝŽŶƐͬƉƵďůŝĐͲŚĞĂůƚŚͲĞŶŐůĂŶĚͿŚĂǀĞ
ƉƌŽĚƵĐĞĚŐƵŝĚĂŶĐĞŽŶWŽůǇĐǇĐůŝĐƌŽŵĂƚŝĐ,ǇĚƌŽĐĂƌďŽŶƐǁŝƚŚƐƉĞĐŝĨŝĐĨŽĐƵƐŽŶĞŶǌŽ;ĂͿƉǇƌĞŶĞ͘
KƚŚĞƌĚŽĐƵŵĞŶƚƐƌĞůĞǀĂŶƚƚŽĐŽĂůƚĂƌŝŶĐůƵĚĞŶŝůŝŶĞ͕ĞŶǌĞŶĞ͕ǇĐůŽŚĞǆĂŶĞ͕,ǇĚƌĂǌŝŶĞ͕
EĂƉŚƚŚĂůĞŶĞ͕ŶͲ,ĞǆĂŶĞ͕WŚĞŶŽů͕WŚƚŚĂůĂƚĞ͕WǇƌŝĚŝŶĞ͕dŽůƵĞŶĞĂŶĚyǇůĞŶĞ͘/ŶĨŽƌŵĂƚŝŽŶŽŶĞǆƉŽƐƵƌĞ
ůŝŵŝƚƐĂƌĞŝŶĐůƵĚĞĚǁŝƚŚŝŶdĂďůĞƐƚŽ'
tŚĞƌĞŶŽt>ĞǆŝƐƚŝŶĨŽƌŵĂƚŝŽŶŽŶZĞĨĞƌĞŶĐĞŽƐĞƐͬZĞĨĞƌĞŶĐĞŽŶĐĞŶƚƌĂƚŝŽŶƐ;ZĨͿͬ;ZĨͿŚĂǀĞ
ďĞĞŶŽďƚĂŝŶĞĚĨƌŽŵǁŽƌŬƵŶĚĞƌƚĂŬĞŶďǇƚŚĞdŽƚĂůWĞƚƌŽůĞƵŵ,ǇĚƌŽĐĂƌďŽŶƌŝƚĞƌŝĂtŽƌŬŝŶŐ'ƌŽƵƉ
^ĞƌŝĞƐ;dW,t'^Ϳ͘ŶZĨŝƐ͞ĂŶĞƐƚŝŵĂƚĞ;ǁŝƚŚƵŶĐĞƌƚĂŝŶƚǇƐƉĂŶŶŝŶŐƉĞƌŚĂƉƐĂŶŽƌĚĞƌŽĨ
ŵĂŐŶŝƚƵĚĞͿŽĨĚĂŝůǇĞǆƉŽƐƵƌĞƚŽƚŚĞŚƵŵĂŶƉŽƉƵůĂƚŝŽŶ͕ŝŶĐůƵĚŝŶŐƐĞŶƐŝƚŝǀĞƐƵďŐƌŽƵƉƐƚŚĂƚŝƐůŝŬĞůǇƚŽ
ďĞǁŝƚŚŽƵƚĂƉƉƌĞĐŝĂďůĞƌŝƐŬŽĨĚĞůĞƚĞƌŝŽƵƐĞĨĨĞĐƚƐĚƵƌŝŶŐĂůŝĨĞƚŝŵĞ͟;h^W͕ϭϵϴϵͿ͘ŶZĨŝƐ͞ĂŶ
ĞƐƚŝŵĂƚĞ;ǁŝƚŚƵŶĐĞƌƚĂŝŶƚǇƐƉĂŶŶŝŶŐƉĞƌŚĂƉƐĂŶŽƌĚĞƌŽĨŵĂŐŶŝƚƵĚĞͿŽĨĐŽŶƚŝŶƵŽƵƐŝŶŚĂůĂƚŝŽŶ
ĞǆƉŽƐƵƌĞƚŽƚŚĞŚƵŵĂŶƉŽƉƵůĂƚŝŽŶ͕ŝŶĐůƵĚŝŶŐƐĞŶƐŝƚŝǀĞƐƵďŐƌŽƵƉƐ͕ƚŚĂƚŝƐůŝŬĞůǇƚŽďĞǁŝƚŚŽƵƚ
ĂƉƉƌĞĐŝĂďůĞƌŝƐŬŽĨĚĞůĞƚĞƌŝŽƵƐĞĨĨĞĐƚƐĚƵƌŝŶŐĂůŝĨĞƚŝŵĞ;h^W͕ϭϵϵϰͿ͘

^ŶƵŵďĞƌ

ϵϭͲϮϬͲϯΎ



ϵϭͲϮϮͲϱ

W,ĐŽŵƉŽŶĞŶƚ

ŶĂƉŚƚŚĂůĞŶĞ

ďĞŶǌŽ;ďͿƚŚŝŽƉŚĞŶĞ

ƋƵŝŶŽůŝŶĞ

y



y

ĂƌĐŝŶŽŐĞŶ

y



y

ĐƵƚĞ
ƚŽǆŝĐŝƚǇ

y



y

y



y

^ŝŐŵĂůĚƌŝĐŚ



W,

ĐƵƚĞŚĂǌĂƌĚ ŚƌŽŶŝĐ
^ŽƵƌĐĞ
ŚĂǌĂƌĚƚŽ
ƚŽĂƋƵĂƚŝĐ
ĞŶǀŝƌŽŶŵĞŶƚ ĂƋƵĂƚŝĐ
ĞŶǀŝƌŽŶŵĞŶƚ

E/ŽŶt>

ZĞƐƉŝƌĂƚŽƌǇƐĞŶƐŝƚŝǌĂƚŝŽŶ͕
ĂƌĐŝŶŽŐĞŶŝĐŝƚǇ͕DƵƚĂŐĞŶŝĐŝƚǇ͕
ZĞƉƌŽĚƵĐƚŝǀĞƚŽǆŝĐŝƚǇ͕^ƉĞĐŝĨŝĐƚĂƌŐĞƚ
ŽƌŐĂŶƚŽǆŝĐŝƚǇʹƐŝŶŐůĞĞǆƉŽƐƵƌĞ͕^ƉĞĐŝĨŝĐ
ƚĂƌŐĞƚŽƌŐĂŶƚŽǆŝĐŝƚǇʹƌĞƉĞĂƚĞĚ
ĞǆƉŽƐƵƌĞ͕ƐƉŝƌĂƚŝŽŶ,ĂǌĂƌĚ

E/ŽŶt>

d^/;ŝŶŚĂůĞͿŚŝůĚсϬ͘ϳϵƵŐŬŐͲϭďǁĚĂǇͲϭ

ϭ

d^/;ŝŶŚĂůĞͿĚƵůƚсϬ͘ϴϮƵŐŬŐͲϭďǁĚĂǇͲ

DĞĂŶĚĂŝůǇŝŶƚĂŬĞ;ŝŶŚĂůĞͿсϮ͘ϴƵŐĚĂǇͲϭ

dŽůĞƌĂďůĞĂŝůǇ/ŶƚĂŬĞ;ŝŶŚĂůĞͿсϬ͘ϴϲƵŐ
ŬŐͲϭďǁĚĂǇͲϭ

d^/;ŽƌĂůͿŚŝůĚсϮϬƵŐŬŐͲϭďǁĚĂǇͲϭ

d^/;ŽƌĂůͿĚƵůƚсϮϬƵŐŬŐͲϭďǁĚĂǇͲϭ

dŽůĞƌĂďůĞĂŝůǇ/ŶƚĂŬĞ;ŽƌĂůͿсϳƵŐŬŐͲϭ
ďǁĚĂǇͲϭ

dŽůĞƌĂďůĞĂŝůǇ/ŶƚĂŬĞ;ŽƌĂůͿсϮϬƵŐŬŐͲϭ
ďǁĚĂǇͲϭ

EŽt>

EŽƚĞƐ

dĂďůĞͲͲ^ƵŵŵĂƌǇŽĨW,ĐŽŵƉŽŶĞŶƚƐŽĨĐŽĂůƚĂƌƉŝƚĐŚ;ĚĞƌŝǀĞĚĨƌŽŵ͞dŽǆŝĐŽůŽŐŝĐĂůƉƌŽĨŝůĞĨŽƌǁŽŽĚĐƌĞŽƐŽƚĞ͕ĐŽĂůƚĂƌĐƌĞŽƐŽƚĞ͕ĐŽĂůƚĂƌ͕ĐŽĂůƚĂƌƉŝƚĐŚĂŶĚĐŽĂůƚĂƌƉŝƚĐŚǀŽůĂƚŝůĞƐ͟h^
ĞƉĂƌƚŵĞŶƚŽĨ,ĞĂůƚŚĂŶĚ,ƵŵĂŶ^ĞƌǀŝĐĞƐ

ϵϭͲϱϳͲϲ

ϮͲŵĞƚŚǇůŶĂƉŚƚŚĂůĞŶĞ

ϵϬͲϭϮͲϬ

ϵϮͲϱϮͲϰΎ

ϭͲŵĞƚŚǇůŶĂƉŚƚŚĂůĞŶĞ

ďŝƉŚĞŶǇů



^ŶƵŵďĞƌ

W,ĐŽŵƉŽŶĞŶƚ



y



ĂƌĐŝŶŽŐĞŶ

y

y

y

ĐƵƚĞ
ƚŽǆŝĐŝƚǇ

y



y

y



y

E/ŽŶt>

dW,t'^

E/ŽŶt>

dW,t'^

ZĨсϬ͘ϬϱŵŐͬŬŐͬĚĂǇ

ĐƵƚĞƚŽǆŝĐŝƚǇ;ŽƌĂů͕ĚĞƌŵĂů͕ŝŶŚĂůĂƚŝŽŶͿ͕
^ŬŝŶŝƌƌŝƚĂƚŝŽŶ͕ǇĞŝƌƌŝƚĂƚŝŽŶ͕^ŬŝŶ
ƐĞŶƐŝƚŝǌĂƚŝŽŶ͕^ƉĞĐŝĨŝĐƚĂƌŐĞƚŽƌŐĂŶ
ƚŽǆŝĐŝƚǇʹƐŝŶŐůĞĞǆƉŽƐƵƌĞ

^ŝŐŵĂůĚƌŝĐŚ

ZĨ;ŽƌĂůͿϬ͘ϬϲŵŐͬŬŐͬĚĂǇ

ĐƵƚĞƚŽǆŝĐŝƚǇ;ŽƌĂů͕ĚĞƌŵĂů͕ŝŶŚĂůĂƚŝŽŶͿ͕
^ŬŝŶŝƌƌŝƚĂƚŝŽŶ͕ǇĞŝƌƌŝƚĂƚŝŽŶ͕^ŬŝŶ
ƐĞŶƐŝƚŝǌĂƚŝŽŶ͕ZĞƉƌŽĚƵĐƚŝǀĞƚŽǆŝĐŝƚǇ͕
^ƉĞĐŝĨŝĐƚĂƌŐĞƚŽƌŐĂŶƚŽǆŝĐŝƚǇʹƐŝŶŐůĞ
ĞǆƉŽƐƵƌĞ͕^ƉĞĐŝĨŝĐƚĂƌŐĞƚŽƌŐĂŶƚŽǆŝĐŝƚǇʹ
ƌĞƉĞĂƚĞĚĞǆƉŽƐƵƌĞ͕ZĞƐƉŝƌĂƚŽƌǇ
ƐĞŶƐŝƚŝǌĂƚŝŽŶ͕ĂƌĐŝŶŽŐĞŶŝĐŝƚǇ͕
DƵƚĂŐĞŶŝĐŝƚǇƐƉŝƌĂƚŝŽŶŚĂǌĂƌĚ

ZĨ;ŽƌĂůͿϬ͘ϬϯŵŐͬŬŐͬĚĂǇΕ
^ŝŐŵĂůĚƌŝĐŚ



E/ŽŶt>



dW,t'^





ĐƵƚĞƚŽǆŝĐŝƚǇ;ŽƌĂů͕ĚĞƌŵĂů͕ŝŶŚĂůĂƚŝŽŶͿ͕
^ŬŝŶŝƌƌŝƚĂƚŝŽŶ͕ǇĞŝƌƌŝƚĂƚŝŽŶ͕^ŬŝŶ
ƐĞŶƐŝƚŝǌĂƚŝŽŶ͕^ƉĞĐŝĨŝĐƚĂƌŐĞƚŽƌŐĂŶ
ƚŽǆŝĐŝƚǇʹƐŝŶŐůĞĞǆƉŽƐƵƌĞ

EŽƚĞƐ

^ŝŐŵĂůĚƌŝĐŚ

ĐƵƚĞŚĂǌĂƌĚ ŚƌŽŶŝĐ
^ŽƵƌĐĞ
ƚŽĂƋƵĂƚŝĐ
ŚĂǌĂƌĚƚŽ
ĞŶǀŝƌŽŶŵĞŶƚ ĂƋƵĂƚŝĐ
ĞŶǀŝƌŽŶŵĞŶƚ

^ŶƵŵďĞƌ







ϴϯͲϯϮͲϵ



ϭϯϮͲϲϰͲϵ

W,ĐŽŵƉŽŶĞŶƚ

ϮͲĞƚŚǇůŶĂƉŚƚŚĂůĞŶĞ

ĚŝŵĞƚŚǇůŶĂƉŚƚŚĂůĞŶĞ

ŵĞƚŚǇůďŝƉŚĞŶǇů

ĂĐĞŶĂƉŚƚŚĞŶĞ

ĂǌĂĂĐĞŶĂƉŚƚŚǇůĞŶĞ

ĚŝďĞŶǌŽĨƵƌĂŶ













ĂƌĐŝŶŽŐĞŶ

y



y



y



ĐƵƚĞ
ƚŽǆŝĐŝƚǇ

y



y



y



y



y



y



^ŝŐŵĂůĚƌŝĐŚ



^ŝŐŵĂůĚƌŝĐŚ

ůĨĂĞƐĂƌ

^ŝŐŵĂůĚƌŝĐŚ

^ŝŐŵĂůĚƌŝĐŚ

ĐƵƚĞŚĂǌĂƌĚ ŚƌŽŶŝĐ
^ŽƵƌĐĞ
ƚŽĂƋƵĂƚŝĐ
ŚĂǌĂƌĚƚŽ
ĞŶǀŝƌŽŶŵĞŶƚ ĂƋƵĂƚŝĐ
ĞŶǀŝƌŽŶŵĞŶƚ

E/ŽŶt>

ĐƵƚĞƚŽǆŝĐŝƚǇ;ŽƌĂů͕ĚĞƌŵĂů͕ŝŶŚĂůĂƚŝŽŶͿ͕
^ŬŝŶŝƌƌŝƚĂƚŝŽŶ͕ǇĞŝƌƌŝƚĂƚŝŽŶ͕^ŬŝŶ
ƐĞŶƐŝƚŝǌĂƚŝŽŶ͕^ƉĞĐŝĨŝĐƚĂƌŐĞƚŽƌŐĂŶ
ƚŽǆŝĐŝƚǇʹƐŝŶŐůĞĞǆƉŽƐƵƌĞ

E/ŽŶt>

E/ŽŶt>

ĐƵƚĞƚŽǆŝĐŝƚǇ;ŽƌĂů͕ĚĞƌŵĂů͕ŝŶŚĂůĂƚŝŽŶͿ͕
^ŬŝŶŝƌƌŝƚĂƚŝŽŶ͕ǇĞŝƌƌŝƚĂƚŝŽŶ͕^ŬŝŶ
ƐĞŶƐŝƚŝǌĂƚŝŽŶ͕^ƉĞĐŝĨŝĐƚĂƌŐĞƚŽƌŐĂŶ
ƚŽǆŝĐŝƚǇʹƐŝŶŐůĞĞǆƉŽƐƵƌĞ

E/ŽŶt>

ĂƵƐĞƐƐŬŝŶŝƌƌŝƚĂƚŝŽŶ͕ĞǇĞŝƌƌŝƚĂƚŝŽŶĂŶĚ
ŵĂǇĐĂƵƐĞƌĞƐƉŝƌĂƚŽƌǇŝƌƌŝƚĂƚŝŽŶ

DĂǇĚĞƉĞŶĚŽŶƚǇƉĞ͘

ĐƵƚĞƚŽǆŝĐŝƚǇ;ŽƌĂů͕ĚĞƌŵĂů͕ŝŶŚĂůĂƚŝŽŶͿ͕
^ŬŝŶŝƌƌŝƚĂƚŝŽŶ͕ǇĞŝƌƌŝƚĂƚŝŽŶ͕^ŬŝŶ
ƐĞŶƐŝƚŝǌĂƚŝŽŶ͕^ƉĞĐŝĨŝĐƚĂƌŐĞƚŽƌŐĂŶ
ƚŽǆŝĐŝƚǇʹƐŝŶŐůĞĞǆƉŽƐƵƌĞ

ĞƉĞŶĚƐŽŶƚǇƉĞ͕ǁŽƌƐƚĐĂƐĞŐŝǀĞŶ͗

E/ŽŶt>

ǇĞͲƐŚŝĞůĚ͕ŐůŽǀĞƐĂŶĚƌĞƐƉŝƌĂƚŽƌ
ƌĞĐŽŵŵĞŶĚĞĚǁŚĞŶŚĂŶĚůŝŶŐ͘

EŽŚƵŵĂŶŚĞĂůƚŚƌŝƐŬĐůĂƐƐŝĨŝĐĂƚŝŽŶ
ůŝƐƚĞĚ͘

EŽƚĞƐ

^ŶƵŵďĞƌ

ϴϲͲϳϯͲϳ

ϯϲϱϰϭͲϮϭͲϲ

ϲϭϯͲϯϭͲϬ

ϳϳϲͲϯϱͲϮ

Ͳ

ϭϳϯϬͲϯϳͲϲ

W,ĐŽŵƉŽŶĞŶƚ

ĨůƵŽƌĞŶĞ

ŵĞƚŚǇůĂĐĞŶĂƉŚƚŚĞŶĞ

ϵ͕ϭϬͲĚŝŚǇĚƌŽĂŶƚŚƌĂĐĞŶĞ

ϵ͕ϭϬͲĚŝŚǇĚƌŽƉŚĞŶĂŶƚŚƌĞŶĞ

DĞƚŚǇůĨůƵŽƌĞŶĞ

;ϭͲŵĞƚŚǇůĨůƵŽƌĞŶĞŝƐ
ƐƵŐŐĞƐƚĞĚďǇ^ŝŐŵĂůĚƌŝĐŚ
ǁĞďƐŝƚĞͿ











ĂƌĐŝŶŽŐĞŶ











ĐƵƚĞ
ƚŽǆŝĐŝƚǇ



y

y



y



y

y



y

^ŝŐŵĂůĚƌŝĐŚ



^ŝŐŵĂůĚƌŝĐŚ

^ŝŐŵĂůĚƌŝĐŚ



dW,t'^

^ŝŐŵĂůĚƌŝĐŚ

ĐƵƚĞŚĂǌĂƌĚ ŚƌŽŶŝĐ
^ŽƵƌĐĞ
ƚŽĂƋƵĂƚŝĐ
ŚĂǌĂƌĚƚŽ
ĞŶǀŝƌŽŶŵĞŶƚ ĂƋƵĂƚŝĐ
ĞŶǀŝƌŽŶŵĞŶƚ

E/ŽŶt>

ǇĞͲƐŚŝĞůĚ͕ŐůŽǀĞƐĂŶĚƌĞƐƉŝƌĂƚŽƌ
ƌĞĐŽŵŵĞŶĚĞĚǁŚĞŶŚĂŶĚůŝŶŐ͘

EŽŚƵŵĂŶŚĞĂůƚŚƌŝƐŬĐůĂƐƐŝĨŝĐĂƚŝŽŶ
ůŝƐƚĞĚ͘



E/ŽŶt>

ǇĞͲƐŚŝĞůĚ͕ŐůŽǀĞƐĂŶĚƌĞƐƉŝƌĂƚŽƌ
ƌĞĐŽŵŵĞŶĚĞĚǁŚĞŶŚĂŶĚůŝŶŐ͘

EŽŚƵŵĂŶŚĞĂůƚŚƌŝƐŬĐůĂƐƐŝĨŝĐĂƚŝŽŶ
ůŝƐƚĞĚ͘

E/ŽŶt>

ǇĞͲƐŚŝĞůĚ͕ŐůŽǀĞƐĂŶĚƌĞƐƉŝƌĂƚŽƌ
ƌĞĐŽŵŵĞŶĚĞĚǁŚĞŶŚĂŶĚůŝŶŐ͘

EŽŚƵŵĂŶŚĞĂůƚŚƌŝƐŬĐůĂƐƐŝĨŝĐĂƚŝŽŶ
ůŝƐƚĞĚ͘

E/ŽŶt>

ZĨсϬ͘ϬϰŵŐͬŬŐͬĚĂǇ

E/ŽŶt>

ǇĞͲƐŚŝĞůĚ͕ŐůŽǀĞƐĂŶĚƌĞƐƉŝƌĂƚŽƌ
ƌĞĐŽŵŵĞŶĚĞĚǁŚĞŶŚĂŶĚůŝŶŐ͘

EŽŚƵŵĂŶŚĞĂůƚŚƌŝƐŬĐůĂƐƐŝĨŝĐĂƚŝŽŶ
ůŝƐƚĞĚ͘

EŽƚĞƐ

^ŶƵŵďĞƌ

ϮϭϰϭͲϰϮͲϲ

ϴϱͲϬϭͲϴ

ϭϮϬͲϭϮͲϳΎ

ϮϲϬͲϵϰͲϲ

ϮϮϵͲϴϳͲϴ

ϴϲͲϳϰͲϴ



W,ĐŽŵƉŽŶĞŶƚ

ϭ͕Ϯ͕ϯ͕ϰͲƚĞƚƌĂŚǇĚƌŽĂŶƚŚƌĂĐĞŶĞ

ƉŚĞŶĂŶƚŚƌĞŶĞ

ĂŶƚŚƌĂĐĞŶĞ

ĂĐƌŝĚŝŶĞ

ƉŚĞŶĂŶƚŚƌŝĚŝŶĞ

ĐĂƌďĂǌŽůĞ

ŵĞƚŚǇůƉŚĞŶĂŶƚŚƌĞŶĞ͕Ͳ
ĂŶƚŚƌĂĐĞŶĞ

y

y











ĂƌĐŝŶŽŐĞŶ





y

y



y



ĐƵƚĞ
ƚŽǆŝĐŝƚǇ











y













y



E>D

^ŝŐŵĂůĚƌŝĐŚ

^ŝŐŵĂůĚƌŝĐŚ

^ŝŐŵĂůĚƌŝĐŚ

dW,t'^

^ŝŐŵĂůĚƌŝĐŚ



ĐƵƚĞŚĂǌĂƌĚ ŚƌŽŶŝĐ
^ŽƵƌĐĞ
ƚŽĂƋƵĂƚŝĐ
ŚĂǌĂƌĚƚŽ
ĞŶǀŝƌŽŶŵĞŶƚ ĂƋƵĂƚŝĐ
ĞŶǀŝƌŽŶŵĞŶƚ

ĂƌĐŝŶŽŐĞŶĂƐďĞŶǌĞŶĞƐŽůƵďůĞĂĞƌŽƐŽů

E/ŽŶt>

ZĞƐƉŝƌĂƚŽƌǇƐĞŶƐŝƚŝǌĂƚŝŽŶ͕
ĂƌĐŝŶŽŐĞŶŝĐŝƚǇ͕DƵƚĂŐĞŶŝĐŝƚǇ͕
ZĞƉƌŽĚƵĐƚŝǀĞƚŽǆŝĐŝƚǇ͕^ƉĞĐŝĨŝĐƚĂƌŐĞƚ
ŽƌŐĂŶƚŽǆŝĐŝƚǇʹƐŝŶŐůĞĞǆƉŽƐƵƌĞ͕^ƉĞĐŝĨŝĐ
ƚĂƌŐĞƚŽƌŐĂŶƚŽǆŝĐŝƚǇʹƌĞƉĞĂƚĞĚ
ĞǆƉŽƐƵƌĞ͕ƐƉŝƌĂƚŝŽŶŚĂǌĂƌĚ

E/ŽŶt>

ŽƌƌŽƐŝǀĞƚŽŵĞƚĂůƐ͕^ŬŝŶĐŽƌƌŽƐŝŽŶ͕
ƐĞƌŝŽƵƐĞǇĞĚĂŵĂŐĞ

E/ŽŶt>

ĐƵƚĞƚŽǆŝĐŝƚǇ;ŽƌĂů͕ĚĞƌŵĂů͕ŝŶŚĂůĂƚŝŽŶͿ͕
^ŬŝŶŝƌƌŝƚĂƚŝŽŶ͕ǇĞŝƌƌŝƚĂƚŝŽŶ͕^ŬŝŶ
ƐĞŶƐŝƚŝǌĂƚŝŽŶ͕^ƉĞĐŝĨŝĐƚĂƌŐĞƚŽƌŐĂŶ
ƚŽǆŝĐŝƚǇʹƐŝŶŐůĞĞǆƉŽƐƵƌĞ

ZĨсϬ͘ϯŵŐͬŬŐͬĚĂǇ

E/ŽŶt>

E/ŽŶt>

ĐƵƚĞƚŽǆŝĐŝƚǇ;ŽƌĂů͕ĚĞƌŵĂů͕ŝŶŚĂůĂƚŝŽŶͿ͕
^ŬŝŶŝƌƌŝƚĂƚŝŽŶ͕ǇĞŝƌƌŝƚĂƚŝŽŶ͕^ŬŝŶ
ƐĞŶƐŝƚŝǌĂƚŝŽŶ͕^ƉĞĐŝĨŝĐƚĂƌŐĞƚŽƌŐĂŶ
ƚŽǆŝĐŝƚǇʹƐŝŶŐůĞĞǆƉŽƐƵƌĞ

E/ŽŶt>

EŽƚĞƐ

ϮϬϯͲϲϰͲϱ

Ͳ

ϭϰϴϰͲϭϮͲϰ

ϲϭϮͲϵϰͲϮ

ϮϬϲͲϱϲͲϰ

ϯϬϳϵϲͲϵϮͲϬ

ϭϮϵͲϬϬͲϬ

ϮϰϯͲϰϮͲϱ

ϰ,Ͳ
ĐǇĐůŽƉĞŶƚĂ;ĚĞĨͿƉŚĞŶĂŶƚŚƌĞŶĞ

DĞƚŚǇůĐĂƌďĂǌŽůĞ

;ϵͲDĞƚŚǇůĐĂƌďĂǌŽůĞŝƐ
ƐƵŐŐĞƐƚĞĚďǇ^ŝŐŵĂůĚƌŝĐŚ
ǁĞďƐŝƚĞͿ

ϮͲƉŚĞŶǇůŶĂƉŚƚŚĂůĞŶĞ

ĂǌĂĨůƵŽƌĂŶƚŚĞŶĞ

ƉŚĞŶĂŶƚŚƌŽ;ϰ͕ϱͲ
ďĐĚͿƚŚŝŽƉŚĞŶĞ

ƉǇƌĞŶĞ

ĞŶǌŽŶĂƉŚƚŚŽĨƵƌĂŶ



ϮϬϱͲϯϵͲϬ

^ŶƵŵďĞƌ

W,ĐŽŵƉŽŶĞŶƚ



y











ĂƌĐŝŶŽŐĞŶ











y



ĐƵƚĞ
ƚŽǆŝĐŝƚǇ



y







y





y







y



^ŝŐŵĂůĚƌŝĐŚ

E/ŽŶt>

d,Wt'^

E/ŽŶt>

ZĨ;ŽƌĂůͿсϬ͘ϬϯŵŐͬŬŐͬĚĂǇ

ZĞƐƉŝƌĂƚŽƌǇƐĞŶƐŝƚŝǌĂƚŝŽŶ͕
ĂƌĐŝŶŽŐĞŶŝĐŝƚǇ͕DƵƚĂŐĞŶŝĐŝƚǇ͕
ZĞƉƌŽĚƵĐƚŝǀĞƚŽǆŝĐŝƚǇ͕^ƉĞĐŝĨŝĐƚĂƌŐĞƚ
ŽƌŐĂŶƚŽǆŝĐŝƚǇʹƐŝŶŐůĞĞǆƉŽƐƵƌĞ͕^ƉĞĐŝĨŝĐ
ƚĂƌŐĞƚŽƌŐĂŶƚŽǆŝĐŝƚǇʹƌĞƉĞĂƚĞĚ
ĞǆƉŽƐƵƌĞ͕ƐƉŝƌĂƚŝŽŶŚĂǌĂƌĚ

E/ŽŶt>

E/ŽŶt>

E/ŽŶt>

E/ŽŶt>

ŽƌƌŽƐŝǀĞƚŽŵĞƚĂůƐ͕^ŬŝŶĐŽƌƌŽƐŝŽŶ͕
^ĞƌŝŽƵƐĞǇĞĚĂŵĂŐĞ͕^ŬŝŶŝƌƌŝƚĂƚŝŽŶ͕ǇĞ
ŝƌƌŝƚĂƚŝŽŶ͕^ŬŝŶƐĞŶƐŝƚŝǌĂƚŝŽŶ͕^ƉĞĐŝĨŝĐ
ƚĂƌŐĞƚŽƌŐĂŶƚŽǆŝĐŝƚǇʹƐŝŶŐůĞĞǆƉŽƐƵƌĞ

tŝůůĚĞƉĞŶĚŽŶƚǇƉĞ͕ŶŽƚĂůůŚĂǀĞďĞĞŶ
ĚĞƚĞƌŵŝŶĞĚ͘

E/ŽŶt>

EŽƚĞƐ

^ŝŐŵĂůĚƌŝĐŚ





&ŝƐŚĞƌ^ĐŝĞŶƚŝĨŝĐ

^ŝŐŵĂůĚƌŝĐŚ



ĐƵƚĞŚĂǌĂƌĚ ŚƌŽŶŝĐ
^ŽƵƌĐĞ
ƚŽĂƋƵĂƚŝĐ
ŚĂǌĂƌĚƚŽ
ĞŶǀŝƌŽŶŵĞŶƚ ĂƋƵĂƚŝĐ
ĞŶǀŝƌŽŶŵĞŶƚ





ϮϬϲͲϰϰͲϬΎ

ϭϵϰͲϬϯͲϲ

ϮϬϬͲϮϯͲϳ



ϮϬϯͲϲϱͲϲ



ϮϯϴͲϴϰͲϲ

Ͳ

;&ůƵŽƌĂŶƚŚĞŶĞ͍Ϳ

ďĞŶǌŽ;ůŵŶͿƉŚĞŶĂŶƚŚƌŝĚŝŶĞ

ďĞŶǌŽ;ŬůͿǆĂŶƚŚĞŶĞ

ŵĞƚŚǇůĨůƵŽƌĂŶƚŚĞŶĞ͕ͲƉǇƌĞŶĞ

ϰ,ͲďĞŶǌŽ;ĚĞĨͿĐĂƌďĂǌŽůĞ

ĂǌĂĨůƵŽƌĂŶƚŚĞŶĞ͕ͲƉǇƌĞŶĞ

ďĞŶǌŽ;ĂͿĨůƵŽƌĞŶĞ

;ϭϭͲ,ďĞŶǌŽ;ĂͿĨůƵŽƌŝŶĞŝƐ
ƐƵŐŐĞƐƚĞĚďǇ^ŝŐŵĂůĚƌŝĐŚ
ǁĞďƐŝƚĞͿ



Ͳ

^ŶƵŵďĞƌ

ďĞŶǌĂĐĞŶĂƉŚƚŚĞŶĞŽƌŝƐŽŵĞƌ

;ĞŶǌŽŶ;ďͿŶĂƉŚƚŚĂ;ϭ͕ϮͲ
ĚͿĨƵƌĂŶŝƐƐƵŐŐĞƐƚĞĚďǇ^ŝŐŵĂ
ůĚƌŝĐŚǁĞďƐŝƚĞͿ

W,ĐŽŵƉŽŶĞŶƚ













WƌŽǀĞŶ
ĐĂƌĐŝŶŽŐĞŶ
ŝŶĂŶŝŵĂů
ƚĞƐƚŝŶŐ

ĂƌĐŝŶŽŐĞŶ





























y





















y







^ŝŐŵĂůĚƌŝĐŚ





^ŝŐŵĂůĚƌŝĐŚ







dW,t'^

^ŝŐŵĂůĚƌŝĐŚ

E>D

ĐƵƚĞŚĂǌĂƌĚ ŚƌŽŶŝĐ
^ŽƵƌĐĞ
ƚŽĂƋƵĂƚŝĐ
ŚĂǌĂƌĚƚŽ
ĞŶǀŝƌŽŶŵĞŶƚ ĂƋƵĂƚŝĐ
ĞŶǀŝƌŽŶŵĞŶƚ

y







ĐƵƚĞ
ƚŽǆŝĐŝƚǇ

ǇĞͲƐŚŝĞůĚ͕ŐůŽǀĞƐĂŶĚƌĞƐƉŝƌĂƚŽƌ
ƌĞĐŽŵŵĞŶĚĞĚǁŚĞŶŚĂŶĚůŝŶŐ͘

EŽŚƵŵĂŶŚĞĂůƚŚƌŝƐŬĐůĂƐƐŝĨŝĐĂƚŝŽŶ
ůŝƐƚĞĚ͘



E/ŽŶt>

E/ŽŶt>

EŽŝŶĨŽƌŵĂƚŝŽŶĂǀĂŝůĂďůĞ

E/ŽŶt>

E/ŽŶt>

E/ŽŶt>

ZĨсϬ͘ϬϰŵŐͬŬŐͬĚĂǇ

E/ŽŶt>

ĐƵƚĞƚŽǆŝĐŝƚǇ;ŽƌĂů͕ĚĞƌŵĂů͕ŝŶŚĂůĂƚŝŽŶͿ͕
^ŬŝŶŝƌƌŝƚĂƚŝŽŶ͕ǇĞŝƌƌŝƚĂƚŝŽŶ͕^ŬŝŶ
ƐĞŶƐŝƚŝǌĂƚŝŽŶ͕^ƉĞĐŝĨŝĐƚĂƌŐĞƚŽƌŐĂŶ
ƚŽǆŝĐŝƚǇʹƐŝŶŐůĞĞǆƉŽƐƵƌĞ

ĂƌĐŝŶŽŐĞŶĂƐďĞŶǌĞŶĞƐŽůƵďůĞĂĞƌŽƐŽů

EŽƚĞƐ

ϮϬϱͲϭϮͲϵ

Ͳ

ďĞŶǌŽ;ĐͿĨůƵŽƌĞŶĞ

;ϳ,ͲďĞŶǌŽ;ĐͿĨůƵŽƌĞŶĞŝƐ
ƐƵŐŐĞƐƚĞĚďǇ^ŝŐŵĂůĚƌŝĐŚ
ǁĞďƐŝƚĞͿ







ϮϯϴϭͲϮϭͲϳ







;ϭͲŵĞƚŚǇůƉǇƌĞŶĞŝƐƐƵŐŐĞƐƚĞĚ
ďǇ^ŝŐŵĂůĚƌŝĐŚǁĞďƐŝƚĞͿ











ŵĞƚŚǇůďĞŶǌŽĨůƵŽƌĞŶĞ

ĚŝŚǇĚƌŽĐŚƌǇƐĞŶĞ

ŝŵĞƚŚǇůĨůƵŽƌĂŶƚŚĞŶĞ

ƚƌŝŵĞƚŚǇůĨůƵŽƌĂŶƚŚĞŶĞ



ϯϰϰϮͲϳϴͲϮ







ŵĞƚŚǇůĂǌĂƉǇƌĞŶĞ

;ϮͲŵĞƚŚǇůƉǇƌĞŶĞŝƐƐƵŐŐĞƐƚĞĚ
ďǇƉĞƐƚŝĐŝĚĞŝŶĨŽ͘ŽƌŐͿ









DĞƚŚǇůƉǇƌĞŶĞ





DĞƚŚǇůďĞŶǌĂĐĞŶĂƉŚƚŚĞŶĞ



^ŶƵŵďĞƌ

W,ĐŽŵƉŽŶĞŶƚ



















ǆ

ĂƌĐŝŶŽŐĞŶ













y









ĐƵƚĞ
ƚŽǆŝĐŝƚǇ











DĂǇďĞƚŽǆŝĐ
ƚŽŵŽůůƵƐĐƐ













































ƉĞƐƚŝĐŝĚĞŝŶĨŽ͘ŽƌŐ



^ŝŐŵĂůĚƌŝĐŚ









^ŝŐŵĂůĚƌŝĐŚ

ĐƵƚĞŚĂǌĂƌĚ ŚƌŽŶŝĐ
^ŽƵƌĐĞ
ƚŽĂƋƵĂƚŝĐ
ŚĂǌĂƌĚƚŽ
ĞŶǀŝƌŽŶŵĞŶƚ ĂƋƵĂƚŝĐ
ĞŶǀŝƌŽŶŵĞŶƚ

E/ŽŶt>

E/ŽŶt>

E/ŽŶt>

E/ŽŶt>

E/ŽŶt>





E/ŽŶt>

ĐƵƚĞƚŽǆŝĐŝƚǇ;ŽƌĂů͕ĚĞƌŵĂů͕ŝŶŚĂůĂƚŝŽŶͿ͕
^ŬŝŶŝƌƌŝƚĂƚŝŽŶ͕ǇĞŝƌƌŝƚĂƚŝŽŶ͕^ŬŝŶ
ƐĞŶƐŝƚŝǌĂƚŝŽŶ͕^ƉĞĐŝĨŝĐƚĂƌŐĞƚŽƌŐĂŶ
ƚŽǆŝĐŝƚǇʹƐŝŶŐůĞĞǆƉŽƐƵƌĞ





E/ŽŶt>

E/ŽŶt>

ĂƌĐŝŶŽŐĞŶ

E/ŽŶt>

EŽƚĞƐ





ϭϵϱͲϭϵͲϳ

ϮϬϯͲϭϮͲϯ



ϮϬϱͲϰϯͲϲ

ϴϱϰϵϱͲϴϲͲϵ

ϮϭϳͲϲϱͲϮ



ďĞŶǌŽ;ĐͿƉŚĞŶĂŶƚŚƌĞŶĞ

ďĞŶǌŽ;ŐŚŝͿĨůƵŽƌĂŶƚŚĞŶĞ

ĚŝŵĞƚŚǇůďĞŶǌŽŶĂƉŚƚŚŽĨƵƌĂŶ

ďĞŶǌŽ;ďͿŶĂƉŚƚŚŽ;ϭ͕ϮͲ
ĚͿƚŚŝŽƉŚĞŶĞ

ŝďĞŶǌŽƋƵŝŶŽůŝŶĞ

;ĚŝďĞŶǌŽ;Ĩ͕ŚͿƋƵŝŶŽůŽŶĞŝƐ
ƐƵŐŐĞƐƚĞĚďǇ^ŝŐŵĂůĚƌŝĐŚ
ǁĞďƐŝƚĞͿ

ƚĞƚƌĂŚǇĚƌŽĐŚƌǇƐĞŶĞ











WŽƐƐŝďůǇ







y



ĐƵƚĞ
ƚŽǆŝĐŝƚǇ







ϮϯϵͲϯϱͲϬ

ďĞŶǌŽ;ďͿŶĂƉŚƚŚŽ;Ϯ͕ϭͲ
ĚͿƚŚŝŽƉŚĞŶĞ

ĂƌĐŝŶŽŐĞŶ

^ŶƵŵďĞƌ

W,ĐŽŵƉŽŶĞŶƚ









WŽƐƐŝďůǇ



























^ŝŐŵĂůĚƌŝĐŚ

E/ŽŶt>

E/ŽŶt>

ǇĞͲƐŚŝĞůĚ͕ŐůŽǀĞƐĂŶĚƌĞƐƉŝƌĂƚŽƌ
ƌĞĐŽŵŵĞŶĚĞĚǁŚĞŶŚĂŶĚůŝŶŐ͘

EŽŚƵŵĂŶŚĞĂůƚŚƌŝƐŬĐůĂƐƐŝĨŝĐĂƚŝŽŶ
ůŝƐƚĞĚ͘



E/ŽŶt>




/ŶĨŽƌŵĂƚŝŽŶŶŽƚĂǀĂŝůĂďůĞ

E/ŽŶt>

E/ŽŶt>

KĐĐƵƉĂƚŝŽŶĂůĞǆƉŽƐƵƌĞůŝŵŝƚƐŚĂǀĞŶŽƚ
ďĞĞŶĞƐƚĂďůŝƐŚĞĚ͘DĂǇďĞƚŽǆŝĐƚŚƌŽƵŐŚ
ŝŶŚĂůĂƚŝŽŶ͘

/ŶĨŽƌŵĂƚŝŽŶŶŽƚĂǀĂŝůĂďůĞ



E/ŽŶt>

ĐƵƚĞƚŽǆŝĐŝƚǇ;ŽƌĂů͕ĚĞƌŵĂů͕ŝŶŚĂůĂƚŝŽŶͿ͕
^ŬŝŶŝƌƌŝƚĂƚŝŽŶ͕ǇĞŝƌƌŝƚĂƚŝŽŶ͕^ŬŝŶ
ƐĞŶƐŝƚŝǌĂƚŝŽŶ͕^ƉĞĐŝĨŝĐƚĂƌŐĞƚŽƌŐĂŶ
ƚŽǆŝĐŝƚǇʹƐŝŶŐůĞĞǆƉŽƐƵƌĞ

E/ŽŶt>

EŽƚĞƐ

^ŝŐŵĂůĚƌŝĐŚ



E>D

^ŝŐŵĂůĚƌŝĐŚ



^ŝŐŵĂůĚƌŝĐŚ



ĐƵƚĞŚĂǌĂƌĚ ŚƌŽŶŝĐ
^ŽƵƌĐĞ
ƚŽĂƋƵĂƚŝĐ
ŚĂǌĂƌĚƚŽ
ĞŶǀŝƌŽŶŵĞŶƚ ĂƋƵĂƚŝĐ
ĞŶǀŝƌŽŶŵĞŶƚ

^ŶƵŵďĞƌ



ϱϲͲϱϱͲϯ

ϮϭϴͲϬϭͲϵ

ϮϯϵͲϬϭͲϬ

ϵϮͲϮϰͲϬ



W,ĐŽŵƉŽŶĞŶƚ

ďĞŶǌŽ;ĂͿŶĂƉŚƚŚŽ;Ϯ͕ϯͲ
ĚͿƚŚŝŽƉŚĞŶĞ

ďĞŶǌ;ĂͿĂŶƚŚƌĂĐĞŶĞ

ĐŚƌǇƐĞŶĞ

ϭϭ,ͲďĞŶǌŽ;ĂͿĐĂƌďĂǌŽůĞ

ŶĂƉŚƚŚĂĐĞŶĞ

ŵĞƚŚǇůďĞŶǌŽŶĂƉŚƚŚŽƚŚŝŽƉŚĞ
ŶĞ



EŽƚ
ĂǀĂŝůĂďůĞ



y

y



ĂƌĐŝŶŽŐĞŶ



ǆ

y







ĐƵƚĞ
ƚŽǆŝĐŝƚǇ







y

y









y

y





^ƉĞĐƚƌƵŵĐŚĞŵŝĐĂů͘ĐŽŵ

^ŝŐŵĂůĚƌŝĐŚ

^ŝŐŵĂůĚƌŝĐŚ

^ŝŐŵĂůĚƌŝĐŚ



ĐƵƚĞŚĂǌĂƌĚ ŚƌŽŶŝĐ
^ŽƵƌĐĞ
ƚŽĂƋƵĂƚŝĐ
ŚĂǌĂƌĚƚŽ
ĞŶǀŝƌŽŶŵĞŶƚ ĂƋƵĂƚŝĐ
ĞŶǀŝƌŽŶŵĞŶƚ

E/ŽŶt>

E/ŽŶt>

ĐƵƚĞƚŽǆŝĐŝƚǇ͘dŚĞƌĞĂƌĞŶŽŬŶŽǁŶ
ĞĨĨĞĐƚƐĨƌŽŵĐŚƌŽŶŝĐĞǆƉŽƐƵƌĞ

E/ŽŶt>

ĐƵƚĞƚŽǆŝĐŝƚǇ;ŽƌĂů͕ĚĞƌŵĂů͕ŝŶŚĂůĂƚŝŽŶͿ͕
^ŬŝŶŝƌƌŝƚĂƚŝŽŶ͕ǇĞŝƌƌŝƚĂƚŝŽŶ͕^ŬŝŶ
ƐĞŶƐŝƚŝǌĂƚŝŽŶ͕^ƉĞĐŝĨŝĐƚĂƌŐĞƚŽƌŐĂŶ
ƚŽǆŝĐŝƚǇʹƐŝŶŐůĞĞǆƉŽƐƵƌĞ

E/ŽŶt>

ZĞƐƉŝƌĂƚŽƌǇƐĞŶƐŝƚŝǌĂƚŝŽŶ͕
ĂƌĐŝŶŽŐĞŶŝĐŝƚǇ͕DƵƚĂŐĞŶŝĐŝƚǇ͕
ZĞƉƌŽĚƵĐƚŝǀĞƚŽǆŝĐŝƚǇ͕^ƉĞĐŝĨŝĐƚĂƌŐĞƚ
ŽƌŐĂŶƚŽǆŝĐŝƚǇʹƐŝŶŐůĞĞǆƉŽƐƵƌĞ͕^ƉĞĐŝĨŝĐ
ƚĂƌŐĞƚŽƌŐĂŶƚŽǆŝĐŝƚǇʹƌĞƉĞĂƚĞĚ
ĞǆƉŽƐƵƌĞ͕ƐƉŝƌĂƚŝŽŶŚĂǌĂƌĚ

E/ŽŶt>

ZĞƐƉŝƌĂƚŽƌǇƐĞŶƐŝƚŝǌĂƚŝŽŶ͕
ĂƌĐŝŶŽŐĞŶŝĐŝƚǇ͕DƵƚĂŐĞŶŝĐŝƚǇ͕
ZĞƉƌŽĚƵĐƚŝǀĞƚŽǆŝĐŝƚǇ͕^ƉĞĐŝĨŝĐƚĂƌŐĞƚ
ŽƌŐĂŶƚŽǆŝĐŝƚǇʹƐŝŶŐůĞĞǆƉŽƐƵƌĞ͕^ƉĞĐŝĨŝĐ
ƚĂƌŐĞƚŽƌŐĂŶƚŽǆŝĐŝƚǇʹƌĞƉĞĂƚĞĚ
ĞǆƉŽƐƵƌĞ͕ƐƉŝƌĂƚŝŽŶŚĂǌĂƌĚ

E/ŽŶt>

EŽƚĞƐ



Ͳ

ϮϰϵϴͲϳϳͲϯ

ƚĞƚƌĂŵĞƚŚǇůĨůƵŽƌĂŶƚŚĞŶĞ

DĞƚŚǇůďĞŶǌ;ĂͿĂŶƚŚƌĂĐĞŶĞ

;ϭͲDĞƚŚǇůďĞŶǌ;ĂͿĂŶƚŚƌĂĐĞŶĞ
ŝƐƐƵŐŐĞƐƚĞĚďǇ^ŝŐŵĂůĚƌŝĐŚ
ǁĞďƐŝƚĞͿ

ϮϬϱͲϮϱͲϰ

ϮϰϯͲϮϴͲϳ

ϭϰϬϮϬϲͲϰϳͲϵ



Ͳ

ϭϳϬϱͲϴϱͲϳ

ϳ,ͲďĞŶǌŽ;ĐͿĐĂƌďĂǌŽůĞ

ϱ,ͲďĞŶǌŽ;ďͿĐĂƌďĂǌŽůĞ

ŵĞƚŚǇůďĞŶǌŽƉŚĞŶĂŶƚŚƌŝĚŝŶĞ

ĚŝŵĞƚŚǇůďĞŶǌŽ;ĐĚĨͿĐĂƌďĂǌŽůĞ

DĞƚŚǇůĐŚƌǇƐĞŶĞ

;ϲͲDĞƚŚǇůĐŚƌǇƐĞŶĞŝƐ
ƐƵŐŐĞƐƚĞĚďǇ^ŝŐŵĂůĚƌŝĐŚ
ǁĞďƐŝƚĞͿ

ϮϬϮͲϵϴͲϮ

Ͳ

ϰ,ͲĐǇĐůŽƉĞŶƚĂ;ĚĞĨͿĐŚƌǇƐĞŶĞ

ŝŶĂƉŚƚŚĂůĞŶĞ

; ƌĂĐͲ/EWͿ

ϮϬϮͲϵϰͲϴ

ϭϭ,ͲďĞŶǌ;ďĐͿĂĐĞĂŶƚŚƌǇůĞŶĞ



ϳϭϮϳϳͲϵϵͲϭ

dĞƚƌĂŵĞƚŚǇůĨůƵŽƌĂŶƚŚĞŶĞ



^ŶƵŵďĞƌ

W,ĐŽŵƉŽŶĞŶƚ















y









ĂƌĐŝŶŽŐĞŶ







y

















ĐƵƚĞ
ƚŽǆŝĐŝƚǇ







y























y

























^ŝŐŵĂůĚƌŝĐŚ









E>D

>ŽŽŬĐŚĞŵ͘ĐŽŵ



^ŝŐŵĂůĚƌŝĐŚ





ĐƵƚĞŚĂǌĂƌĚ ŚƌŽŶŝĐ
^ŽƵƌĐĞ
ƚŽĂƋƵĂƚŝĐ
ŚĂǌĂƌĚƚŽ
ĞŶǀŝƌŽŶŵĞŶƚ ĂƋƵĂƚŝĐ
ĞŶǀŝƌŽŶŵĞŶƚ



E/ŽŶt>

E/ŽŶt>

E/ŽŶt>

ĐƵƚĞƚŽǆŝĐŝƚǇ;ŽƌĂů͕ĚĞƌŵĂů͕ŝŶŚĂůĂƚŝŽŶͿ͕
^ŬŝŶŝƌƌŝƚĂƚŝŽŶ͕ǇĞŝƌƌŝƚĂƚŝŽŶ͕^ŬŝŶ
ƐĞŶƐŝƚŝǌĂƚŝŽŶ͕^ƉĞĐŝĨŝĐƚĂƌŐĞƚŽƌŐĂŶ
ƚŽǆŝĐŝƚǇʹƐŝŶŐůĞĞǆƉŽƐƵƌĞ



E/ŽŶt>

E/ŽŶt>

E/ŽŶt>

E/ŽŶt>

WŽƐƐŝďůĞĐĂƌĐŝŶŽŐĞŶ

WŽƐƐŝďůĞŵƵƚĂŐĞŶ͍

E/ŽŶt>

E/ŽŶt>

EŽŝŶĨŽƌŵĂƚŝŽŶĂǀĂŝůĂďůĞ



E/ŽŶt>

EŽƚĞƐ

Ͳ

ϴϰϰͲϮϬͲϮ

WŚĞŶǇůƉŚĞŶĂŶƚŚƌĞŶĞ

;ϵͲƉŚĞŶǇůƉŚĞŶĂŶƚŚƌĞŶĞ
ƐƵŐŐĞƐƚĞĚͿ





ϭϰϬϮϬϲͲϲϯͲϵ

Ͳ

ϭϭϵͲϵϭͲϱ

ϮϬϱͲϴϮͲϯΎ

ŝŚǇĚƌŽďĞŶǌŽĨůƵŽƌĂŶƚŚĞŶĞ

ŝŵĞƚŚǇůĐŚƌǇƐĞŶĞ

ĚŝďĞŶǌŽƉŚĞŶĂŶƚŚƌŝĚŝŶĞ

ŝƋƵŝŶŽůŝŶĞ

;Ϯ͕Ϯ͛ͲŝƋƵŝŶŽůŝŶĞŝƐƐƵŐŐĞƐƚĞĚ
ďǇ^ŝŐŵĂůĚƌŝĐŚǁĞďƐŝƚĞͿ

ďĞŶǌŽ;ũͿĨůƵŽƌĂŶƚŚĞŶĞ



ϮϯϵϵϮͲϯϮͲϳ

ϰ,Ͳ
ĐǇĐůŽƉĞŶƚĂ;ĚĞĨͿƚƌŝƉŚĞŶǇůĞŶĞ

y















y













y













y













^ŝŐŵĂůĚƌŝĐŚ













ZĞƐƉŝƌĂƚŽƌǇƐĞŶƐŝƚŝǌĂƚŝŽŶ͕
ĂƌĐŝŶŽŐĞŶŝĐŝƚǇ͕DƵƚĂŐĞŶŝĐŝƚǇ͕
ZĞƉƌŽĚƵĐƚŝǀĞƚŽǆŝĐŝƚǇ͕^ƉĞĐŝĨŝĐƚĂƌŐĞƚ
ŽƌŐĂŶƚŽǆŝĐŝƚǇʹƐŝŶŐůĞĞǆƉŽƐƵƌĞ͕^ƉĞĐŝĨŝĐ
ƚĂƌŐĞƚŽƌŐĂŶƚŽǆŝĐŝƚǇʹƌĞƉĞĂƚĞĚ
ĞǆƉŽƐƵƌĞ͕ƐƉŝƌĂƚŝŽŶŚĂǌĂƌĚ

E/ŽŶt>

ĐƵƚĞƚŽǆŝĐŝƚǇ;ŽƌĂů͕ĚĞƌŵĂů͕ŝŶŚĂůĂƚŝŽŶͿ͕
^ŬŝŶŝƌƌŝƚĂƚŝŽŶ͕ǇĞŝƌƌŝƚĂƚŝŽŶ͕^ŬŝŶ
ƐĞŶƐŝƚŝǌĂƚŝŽŶ͕^ƉĞĐŝĨŝĐƚĂƌŐĞƚŽƌŐĂŶ
ƚŽǆŝĐŝƚǇʹƐŝŶŐůĞĞǆƉŽƐƵƌĞ



E/ŽŶt>

E/ŽŶt>

E/ŽŶt>

E/ŽŶt>

E/ŽŶt>

E/ŽŶt>

ǇĞͲƐŚŝĞůĚ͕ŐůŽǀĞƐĂŶĚƌĞƐƉŝƌĂƚŽƌ
ƌĞĐŽŵŵĞŶĚĞĚǁŚĞŶŚĂŶĚůŝŶŐ͘

ϳϲϭϴϵͲϱϲͲϱ
;^Ϳ

EŽƚĞƐ

EŽŚƵŵĂŶŚĞĂůƚŚƌŝƐŬĐůĂƐƐŝĨŝĐĂƚŝŽŶ
ůŝƐƚĞĚ͘

ĐƵƚĞŚĂǌĂƌĚ ŚƌŽŶŝĐ
^ŽƵƌĐĞ
ƚŽĂƋƵĂƚŝĐ
ŚĂǌĂƌĚƚŽ
ĞŶǀŝƌŽŶŵĞŶƚ ĂƋƵĂƚŝĐ
ĞŶǀŝƌŽŶŵĞŶƚ

ϳϲϭϴϵͲϱϱͲϰ
;ZͿ

ĐƵƚĞ
ƚŽǆŝĐŝƚǇ



ĂƌĐŝŶŽŐĞŶ

^ŶƵŵďĞƌ

W,ĐŽŵƉŽŶĞŶƚ

^ŶƵŵďĞƌ

ϮϬϱͲϵϵͲϮΎ

ϮϬϳͲϬϴͲϵ

ϭϯϯϮϰϴͲϱϱͲϮ

ϭϬϵϰϴϵͲϯϮͲϵ

ϴϬϴϭϵͲϰϱͲϬ

W,ĐŽŵƉŽŶĞŶƚ

ďĞŶǌŽ;ďͿĨůƵŽƌĂŶƚŚĞŶĞ

ďĞŶǌŽ;ŬͿĨůƵŽƌĂŶƚŚĞŶĞ

ĚŝďĞŶǌŽŶĂƉŚƚŚŽĨƵƌĂŶ

ĂǌĂďĞŶǌŽƉǇƌĞŶĞ

ďĞŶǌŽƉŚĞŶĂŶƚŚƌŽƚŚŝŽƉŚĞŶĞ

WŽƐƐŝďůǇ





y

y

ĂƌĐŝŶŽŐĞŶ











ĐƵƚĞ
ƚŽǆŝĐŝƚǇ







y

y







y

y







^ŝŐŵĂůĚƌŝĐŚ

E:,

^ŝŐŵĂůĚƌŝĐŚ

ĐƵƚĞŚĂǌĂƌĚ ŚƌŽŶŝĐ
^ŽƵƌĐĞ
ƚŽĂƋƵĂƚŝĐ
ŚĂǌĂƌĚƚŽ
ĞŶǀŝƌŽŶŵĞŶƚ ĂƋƵĂƚŝĐ
ĞŶǀŝƌŽŶŵĞŶƚ

E/ŽŶt>

WŽƐƐŝďůĞĐĂƌĐŝŶŽŐĞŶ

E/ŽŶt>

E/ŽŶt>

E/ŽŶt>

ZĞƐƉŝƌĂƚŽƌǇƐĞŶƐŝƚŝǌĂƚŝŽŶ͕
ĂƌĐŝŶŽŐĞŶŝĐŝƚǇ͕DƵƚĂŐĞŶŝĐŝƚǇ͕
ZĞƉƌŽĚƵĐƚŝǀĞƚŽǆŝĐŝƚǇ͕^ƉĞĐŝĨŝĐƚĂƌŐĞƚ
ŽƌŐĂŶƚŽǆŝĐŝƚǇʹƐŝŶŐůĞĞǆƉŽƐƵƌĞ͕^ƉĞĐŝĨŝĐ
ƚĂƌŐĞƚŽƌŐĂŶƚŽǆŝĐŝƚǇʹƌĞƉĞĂƚĞĚ
ĞǆƉŽƐƵƌĞ͕ƐƉŝƌĂƚŝŽŶŚĂǌĂƌĚ

'/,ʹĂŝƌďŽƌŶĞĞǆƉŽƐƵƌĞůŝŵŝƚŽĨ
Ϭ͘ϮŵŐͬŵϯĂǀĞƌĂŐĞĚŽǀĞƌϴŚŽƵƌƐŚŝĨƚ

E/K^,ʹĂŝƌďŽƌŶĞĞǆƉŽƐƵƌĞůŝŵŝƚŽĨ
Ϭ͘ϭŵŐͬŵϯĂǀĞƌĂŐĞĚŽǀĞƌĂϭϬŚŽƵƌƐŚŝĨƚ

K^,ʹĂŝƌďŽƌŶĞƉĞƌŵŝƐƐŝďůĞĞǆƉŽƐƵƌĞ
ůŝŵŝƚϬ͘ϮŵŐͬŵϯŽǀĞƌϴŚŽƵƌƐ

E/ŽŶt>

ZĞƐƉŝƌĂƚŽƌǇƐĞŶƐŝƚŝǌĂƚŝŽŶ͕
ĂƌĐŝŶŽŐĞŶŝĐŝƚǇ͕DƵƚĂŐĞŶŝĐŝƚǇ͕
ZĞƉƌŽĚƵĐƚŝǀĞƚŽǆŝĐŝƚǇ͕^ƉĞĐŝĨŝĐƚĂƌŐĞƚ
ŽƌŐĂŶƚŽǆŝĐŝƚǇʹƐŝŶŐůĞĞǆƉŽƐƵƌĞ͕^ƉĞĐŝĨŝĐ
ƚĂƌŐĞƚŽƌŐĂŶƚŽǆŝĐŝƚǇʹƌĞƉĞĂƚĞĚ
ĞǆƉŽƐƵƌĞ͕ƐƉŝƌĂƚŝŽŶŚĂǌĂƌĚ

E/ŽŶt>

EŽƚĞƐ

^ŶƵŵďĞƌ

ϭϵϮͲϵϳͲϮ

ϭϵϴͲϱϱͲϬ

ϱϬͲϯϮͲϴ





ϮϯϴͲϴϰͲϲ





W,ĐŽŵƉŽŶĞŶƚ

ďĞŶǌŽ;ĞͿƉǇƌĞŶĞ

ƉĞƌǇůĞŶĞ

ďĞŶǌŽ;ĂͿƉǇƌĞŶĞ

ŵĞƚŚǇůďĞŶǌŽĨůƵŽƌĂŶƚŚĞŶĞ

ϰ,ͲŶĂƉŚƚŚŽ;ϭ͕Ϯ͕ϯ͕ϰͲ
ĚĞĨͿĐĂƌďĂǌŽůĞ

ĚŝďĞŶǌŽĨůƵŽƌĞŶĞ

ĚŝŚǇĚƌŽŝŶĚĞŶŽƉǇƌĞŶĞ

DĞƚŚǇůďĞŶǌŽƉǇƌĞŶĞ











y



y

ĂƌĐŝŶŽŐĞŶ

















ĐƵƚĞ
ƚŽǆŝĐŝƚǇ















y















y











,^

E>D

^ŝŐŵĂůĚƌŝĐŚ

^ŝŐŵĂůĚƌŝĐŚ

ĐƵƚĞŚĂǌĂƌĚ ŚƌŽŶŝĐ
^ŽƵƌĐĞ
ƚŽĂƋƵĂƚŝĐ
ŚĂǌĂƌĚƚŽ
ĞŶǀŝƌŽŶŵĞŶƚ ĂƋƵĂƚŝĐ
ĞŶǀŝƌŽŶŵĞŶƚ

E/ŽŶt>

E/ŽŶt>

E/ŽŶt>

E/ŽŶt>

E/ŽŶt>

/ŶĚĞǆĚŽƐĞʹŽƌĂůͲϬ͘ϬϮƵŐŬŐͲϭďǁĚĂǇͲϭ

/ŶĚĞǆĚŽƐĞͲŝŶŚĂůĂƚŝŽŶͲϬ͘ϳǆϭϬͲϯƵŐŬŐͲϭ
ďǁĚĂǇͲϭ

ǀĞƌĂŐĞĚĂŝůǇŝŶƚĂŬĞϬ͘ϳϲŶŐͬĚĂǇͬŵĂŶ
ďĂƐĞĚŽŶĂǀŐĚĂŝůǇŝŶƚĂŬĞŽĨƉĞƌǇůĞŶĞŝŶ
ĂŵďŝĞŶƚĂŝƌƐĂŵƉůĞƐĐŽůůĞĐƚĞĚĨƌŽŵ
KƐĂŬĂ͕:ĂƉĂŶ

E/ŽŶt>

ǇĞͲƐŚŝĞůĚ͕ŐůŽǀĞƐĂŶĚƌĞƐƉŝƌĂƚŽƌ
ƌĞĐŽŵŵĞŶĚĞĚǁŚĞŶŚĂŶĚůŝŶŐ͘

EŽŚƵŵĂŶŚĞĂůƚŚƌŝƐŬĐůĂƐƐŝĨŝĐĂƚŝŽŶ
ůŝƐƚĞĚ͘

E/ŽŶt>

ZĞƐƉŝƌĂƚŽƌǇƐĞŶƐŝƚŝǌĂƚŝŽŶ͕
ĂƌĐŝŶŽŐĞŶŝĐŝƚǇ͕DƵƚĂŐĞŶŝĐŝƚǇ͕
ZĞƉƌŽĚƵĐƚŝǀĞƚŽǆŝĐŝƚǇ͕^ƉĞĐŝĨŝĐƚĂƌŐĞƚ
ŽƌŐĂŶƚŽǆŝĐŝƚǇʹƐŝŶŐůĞĞǆƉŽƐƵƌĞ͕^ƉĞĐŝĨŝĐ
ƚĂƌŐĞƚŽƌŐĂŶƚŽǆŝĐŝƚǇʹƌĞƉĞĂƚĞĚ
ĞǆƉŽƐƵƌĞ͕ƐƉŝƌĂƚŝŽŶŚĂǌĂƌĚ

EŽƚĞƐ






ϴϯϴϵϵͲϮϯͲϰ



ϲϯϭϬϰͲϯϯͲϲ

ϱϵϬϬϰͲϳϭͲϲ

ϳϭϬϭϮͲϮϰͲϯ



Ͳ

ϭϵϰͲϱϵͲϮ



ϭϵϲͲϳϴͲϭ



Ͳ

ϮϮϰͲϰϮͲϬ

ϭϵϰͲϲϵͲϰ

ĚŝďĞŶǌŽ;ĐŐͿƉŚĞŶĂŶƚŚƌĞŶĞ

ϭϭ,ͲĐǇĐůŽƉĞŶƚĂ;ŐŚŝͿƉĞƌǇůĞŶĞ

ŝŵĞƚŚǇůďĞŶǌŽƉǇƌĞŶĞ

;ϳ͕ϭϬͲ
ĚŝŵĞƚŚǇůďĞŶǌŽ;ĂͿƉǇƌĞŶĞ
ƐƵŐŐĞƐƚĞĚͿ

ϭϭ,ͲŝŶĚĞŶŽ;Ϯ͕ϭ͕ϳͲĐĚĞͿƉǇƌĞŶĞ

ĚŝŶĂƉŚƚŚŽƚŚŝŽƉŚĞŶĞ

ĚŝďĞŶǌŽŶĂƉŚƚŚŽƚŚŝŽƉŚĞŶĞ

ŝďĞŶǌŽĐĂƌďĂǌŽůĞ

;ϳ,ͲŝďĞŶǌŽ;Đ͕Ő͕ͿĐĂƌďĂǌŽůĞ
ƐƵŐŐĞƐƚĞĚďǇE>DͿ

ĚŝďĞŶǌŽ;ďŐͿƉŚĞŶĂŶƚŚƌĞŶĞ

ďĞŶǌŽ;ŐͿĐŚƌǇƐĞŶĞ

ĚŝŵĞƚŚǇůďĞŶǌŽĨůƵŽƌĂŶƚŚĞŶĞ

ŝďĞŶǌŽĂĐƌŝĚŝŶĞ

;ĚŝďĞŶǌŽ;ĂũͿĂĐƌŝĚŝŶĞ
ƐƵŐŐĞƐƚĞĚͿ

ďĞŶǌŽ;ĐͿĐŚƌǇƐĞŶĞ

^ƵƐƉĞĐƚĞĚ
ĐĂƌĐŝŶŽŐĞŶ

WŽƐƐŝďůǇ







WŽƐƐŝďůǇ











ϰϬϱϲϴͲϵϬͲϵ

;ϭͲDĞƚŚǇůďĞŶǌŽ;ĂͿƉǇƌĞŶĞ
ƐƵŐŐĞƐƚĞĚͿ

ĂƌĐŝŶŽŐĞŶ

^ŶƵŵďĞƌ

W,ĐŽŵƉŽŶĞŶƚ

























ĐƵƚĞ
ƚŽǆŝĐŝƚǇ

















































^ŝŐŵĂůĚƌŝĐŚ

dĞƌŵŝƵŵWůƵƐ







E>D















ĐƵƚĞŚĂǌĂƌĚ ŚƌŽŶŝĐ
^ŽƵƌĐĞ
ƚŽĂƋƵĂƚŝĐ
ŚĂǌĂƌĚƚŽ
ĞŶǀŝƌŽŶŵĞŶƚ ĂƋƵĂƚŝĐ
ĞŶǀŝƌŽŶŵĞŶƚ

E/ŽŶt>

EŽŝŶĨŽƌŵĂƚŝŽŶĂǀĂŝůĂďůĞ

E/ŽŶt>

E/ŽŶt>

E/ŽŶt>

E/ŽŶt>

E/ŽŶt>

WŽƐƐŝďůĞŚƵŵĂŶĐĂƌĐŝŶŽŐĞŶďĂƐĞĚŽŶ
ĂŶŝŵĂůůĂďƐƚƵĚŝĞƐ



E/ŽŶt>

E/ŽŶt>

E/ŽŶt>

E/ŽŶt>

E/ŽŶt>

E/ŽŶt>

EŽƚĞƐ

^ŶƵŵďĞƌ

ϮϮϰͲϰϭͲϵ

ϭϵϯͲϯϵͲϱ







ϮϭϱͲϱϴͲϳ

ϱϯͲϳϬͲϯ

ϭϰϬϮϬϲͲϰϱͲϳ





W,ĐŽŵƉŽŶĞŶƚ

ĚŝďĞŶǌ;ĂũͿĂŶƚŚƌĂĐĞŶĞ

ŝŶĚĞŶŽƉǇƌĞŶĞ

ŵĞƚŚǇůĚŝďĞŶǌŽƉŚĞŶĂŶƚŚƌĞŶĞ

ŵĞƚŚǇůĚŝďĞŶǌŽƉŚĞŶĂŶƚŚƌĂĐĞŶ
Ğ

ŵĞƚŚǇůďĞŶǌŽƉŚĞŶĂŶƚŚƌŽƚŚŝŽƉ
ŚĞŶĞ

ĚŝďĞŶǌ;ĂĐͿĂŶƚŚƌĂĐĞŶĞ

ĚŝďĞŶǌ;ĂŚͿĂŶƚŚƌĂĐĞŶĞ

ƚƌŝŵĞƚŚǇůďĞŶǌŽĨůƵŽƌĂŶƚŚĞŶĞ

ĚŝŵĞƚŚǇůĚŝďĞŶǌŽƉŚĞŶĂŶƚŚƌĞŶ
Ğ

ĚŝŵĞƚŚǇůĚŝďĞŶǌŽƉŚĞŶĂŶƚŚƌĂĐ
ĞŶĞ







y













ĂƌĐŝŶŽŐĞŶ









y









y

ĐƵƚĞ
ƚŽǆŝĐŝƚǇ







y

y

















y

y

















E:,

/ZDD^ĂĨĞƚǇĚĂƚĂƐŚĞĞƚ

^ŝŐŵĂůĚƌŝĐŚ









^ŝŐŵĂůĚƌŝĐŚ

ĐƵƚĞŚĂǌĂƌĚ ŚƌŽŶŝĐ
^ŽƵƌĐĞ
ƚŽĂƋƵĂƚŝĐ
ŚĂǌĂƌĚƚŽ
ĞŶǀŝƌŽŶŵĞŶƚ ĂƋƵĂƚŝĐ
ĞŶǀŝƌŽŶŵĞŶƚ

E/ŽŶt>

E/ŽŶt>

E/ŽŶt>

E/ŽŶt>

ĐƵƚĞĂŶĚĐŚƌŽŶŝĐŚĞĂůƚŚĞĨĨĞĐƚƐĂƌĞ
ĂƐƐŽĐŝĂƚĞĚǁŝƚŚƚŚŝƐĐŽŶƚĂŵŝŶĂŶƚ







E/ŽŶt>

ĐƵƚĞƚŽǆŝĐŝƚǇ;ŽƌĂů͕ĚĞƌŵĂůĂŶĚ
ŝŶŚĂůĂƚŝŽŶͿ

E/ŽŶt>

E/ŽŶt>

E/ŽŶt>

E/ŽŶt>

E/ŽŶt>

ĐƵƚĞƚŽǆŝĐŝƚǇ;ŽƌĂů͕ĚĞƌŵĂůĂŶĚ
ŝŶŚĂůĂƚŝŽŶͿ

EŽƚĞƐ

ϮϭϰͲϭϳͲϱ

ϮϭϯͲϰϲͲϳ

ϭϵϭͲϮϰͲϮ

ϮϮϲͲϴϴͲϬ

ďĞŶǌŽ;ďͿĐŚƌǇƐĞŶĞ

ƉŝĐĞŶĞ

ďĞŶǌŽ;ŐŚŝͿƉĞƌǇůĞŶĞ

ďĞŶǌŽ;ĂͿŶĂƉŚƚŚĂĐĞŶĞ

ϭϰϬϮϬϲͲϳϬͲϴ

ŵĞƚŚǇůŝŶĚĞŶŽƉǇƌĞŶĞ

EŽƚĞƐ

ϭϵϭͲϮϲͲϰ

ĂŶƚŚĂŶƚŚƌĞŶĞ



^ŶƵŵďĞƌ

W,ĐŽŵƉŽŶĞŶƚ





y



WŽƐƐŝďůĞ
ĐĂƌĐŝŶŽŐĞŶ









ĂƌĐŝŶŽŐĞŶ



y

















ĐƵƚĞ
ƚŽǆŝĐŝƚǇ









y













y







^ŝŐŵĂůĚƌŝĐŚ

/ZDDĚĂƚĂƐŚĞĞƚ



^W

^ŝŐŵĂůĚƌŝĐŚ

^ŝŐŵĂůĚƌŝĐŚ

^ŝŐŵĂůĚƌŝĐŚ

ĐƵƚĞŚĂǌĂƌĚ ŚƌŽŶŝĐ
^ŽƵƌĐĞ
ƚŽĂƋƵĂƚŝĐ
ŚĂǌĂƌĚƚŽ
ĞŶǀŝƌŽŶŵĞŶƚ ĂƋƵĂƚŝĐ
ĞŶǀŝƌŽŶŵĞŶƚ

E/ŽŶt>

E/ŽŶt>

ĐƵƚĞƚŽǆŝĐŝƚǇ;ŽƌĂů͕ĚĞƌŵĂů͕ŝŶŚĂůĂƚŝŽŶͿ͕
^ŬŝŶŝƌƌŝƚĂƚŝŽŶ͕ǇĞŝƌƌŝƚĂƚŝŽŶ͕^ŬŝŶ
ƐĞŶƐŝƚŝǌĂƚŝŽŶ͕^ƉĞĐŝĨŝĐƚĂƌŐĞƚŽƌŐĂŶ
ƚŽǆŝĐŝƚǇʹƐŝŶŐůĞĞǆƉŽƐƵƌĞ



E/ŽŶt>

E/ŽŶt>

E/ŽŶt>

EŽŚƵŵĂŶŚĞĂůƚŚƌŝƐŬĐůĂƐƐŝĨŝĐĂƚŝŽŶ
ůŝƐƚĞĚ͘

E/ŽŶt>

EŽŝŶĨŽƌŵĂƚŝŽŶĂǀĂŝůĂďůĞ

EŽƚĞƐ

^ĐŽƚƚŝƐŚŶǀŝƌŽŶŵĞŶƚĂů
WƌŽƚĞĐƚŝŽŶŐĞŶĐǇ

WƵďůŝĐ,ĞĂůƚŚŶŐůĂŶĚ

WĞƐƚŝĐŝĚĞĂƚĂďĂƐĞͲh^

ŚĞŵŝĐĂůĂƚĂďĂƐĞͲĂŶĂĚĂ

^W

W,

ƉĞƐƚŝĐŝĚĞŝŶĨŽ͘ŽƌŐ

dĞƌŵŝƵŵWůƵƐ

ĂƌĐŝŶŽŐĞŶ

EŽŝŶĨŽƌŵĂƚŝŽŶĂǀĂŝůĂďůĞŽŶ
tŽƌŬƉůĂĐĞǆƉŽƐƵƌĞ>ŝŵŝƚƐ

^ŶƵŵďĞƌ

E/ŽŶt>

W,ĐŽŵƉŽŶĞŶƚ



&ŝƐŚĞƌ^ĐŝĞŶƚŝĨŝĐ

E:,



ŚĞŵŝĐĂůƐƵƉƉůǇĐŽŵƉĂŶǇ

EĞǁ:ĞƌƐĞǇĞƉĂƌƚŵĞŶƚŽĨ
,ĞĂůƚŚͲh^

ǁǁǁ͘ƐŝŐŵĂĂůĚƌŝĐŚ͘ĐŽŵ
;ĐŚĞŵŝĐĂůƐƵƉƉůǇ
ĐŽŵƉĂŶǇͿ



h^EĂƚŝŽŶĂů>ŝďƌĂƌǇŽĨ
DĞĚŝĐŝŶĞ

ĐƵƚĞŚĂǌĂƌĚ ŚƌŽŶŝĐ
^ŽƵƌĐĞ
ƚŽĂƋƵĂƚŝĐ
ŚĂǌĂƌĚƚŽ
ĞŶǀŝƌŽŶŵĞŶƚ ĂƋƵĂƚŝĐ
ĞŶǀŝƌŽŶŵĞŶƚ

^ŝŐŵĂůĚƌŝĐŚ

E>D

ĐƵƚĞ
ƚŽǆŝĐŝƚǇ



ůĨĂĞƐĂƌ



^ƵƉƉůŝĞƌŽĨ
ŵĂƚĞƌŝĂůƐĂŶĚ
ƌĞĂŐĞŶƚƐ

ŚĞŵŝĐĂůƐƵƉƉůǇ
ĐŽŵƉĂŶǇ

,ĞĂůƚŚĂŶĚ^ĂĨĞƚǇ
ǆĞĐƵƚŝǀĞ

,^

^ƉĞĐƚƌƵŵĐŚĞŵŝĐĂů͘ĐŽŵ

/ŶƐƚŝƚƵƚĞŽĨ
ZĞĨĞƌĞŶĐĞ
DĂƚĞƌŝĂůƐĂŶĚ
DĞĂƐƵƌĞŵĞŶƚƐ

/ZDD

EŽƚĞƐ

ϳϱͲϴϯͲϮ

ϭϬϳͲϯϵͲϭ

ϭϭϬͲϴϮͲϳ

ƵƚĂŶĞ͕Ϯ͕ϮͲĚŝŵĞƚŚǇů

ϭͲWĞŶƚĞŶĞ͕Ϯ͕ϰ͕ϰͲƚƌŝŵĞƚŚǇů

,ĞǆĂŶĂƉŚƚŚĞŶĞ

ϱϰϰͲϮϱͲϮ

ϱϰϰͲϮϱͲϮ

Ͳ

ϱϵϮͲϳϲͲϳ

ϭ͕ϯ͕ϱͲǇĐůŽŚĞƉƚĂƚƌŝĞŶĞ

;ǇĐůŽŚĞƉƚĂƚƌŝĞŶĞƐƵŐŐĞƐƚĞĚ
ďǇ^ŝŐŵĂůĚƌŝĐŚǁĞďƐŝƚĞͿ

ϯ͕ϰͲ,ĞƉƚĞŶĞ

;ϭͲ,ĞƉƚĞŶĞƐƵŐŐĞƐƚĞĚďǇ
^ŝŐŵĂůĚƌŝĐŚǁĞďƐŝƚĞͿ

ůƐŽŬŶŽǁŶĂƐǇĐůŽŚĞǆĂŶĞ

^
ŶƵŵďĞƌ

^ƵďƐƚĂŶĐĞ

y



y



y



y

ĂƌĐŝŶŽŐĞŶ

y



y



y



y

ĐƵƚĞ
ƚŽǆŝĐŝƚǇ







y

y

y

ĐƵƚĞŚĂǌĂƌĚ
ƚŽĂƋƵĂƚŝĐ
ĞŶǀŝƌŽŶŵĞŶƚ





y

y

y

ŚƌŽŶŝĐ
ŚĂǌĂƌĚƚŽ
ĂƋƵĂƚŝĐ
ĞŶǀŝƌŽŶŵĞŶƚ

^ŝŐŵĂůĚƌŝĐŚ



^ŝŐŵĂůĚƌŝĐŚ



W,

^ŝŐŵĂůĚƌŝĐŚ

^ŝŐŵĂůĚƌŝĐŚ

^ŽƵƌĐĞ

ĐƵƚĞƚŽǆŝĐŝƚǇ;ŽƌĂů͕ĚĞƌŵĂů͕ŝŶŚĂůĂƚŝŽŶͿ͕^ŬŝŶ
ŝƌƌŝƚĂƚŝŽŶ͕ǇĞŝƌƌŝƚĂƚŝŽŶ͕^ŬŝŶƐĞŶƐŝƚŝǌĂƚŝŽŶ͕
^ƉĞĐŝĨŝĐƚĂƌŐĞƚŽƌŐĂŶƚŽǆŝĐŝƚǇʹƐŝŶŐůĞ
ĞǆƉŽƐƵƌĞ͕ZĞƐƉŝƌĂƚŽƌǇƐĞŶƐŝƚŝǌĂƚŝŽŶ͕
DƵƚĂŐĞŶŝĐŝƚǇ͕ĂƌĐŝŶŽŐĞŶŝĐŝƚǇ͕ZĞƉƌŽĚƵĐƚŝǀĞ



E/ŽŶt>

ZĞƐƉŝƌĂƚŽƌǇƐĞŶƐŝƚŝǌĂƚŝŽŶ͕ĂƌĐŝŶŽŐĞŶŝĐŝƚǇ͕
DƵƚĂŐĞŶŝĐŝƚǇ͕ZĞƉƌŽĚƵĐƚŝǀĞƚŽǆŝĐŝƚǇ͕^ƉĞĐŝĨŝĐ
ƚĂƌŐĞƚŽƌŐĂŶƚŽǆŝĐŝƚǇʹƌĞƉĞĂƚĞĚĞǆƉŽƐƵƌĞ͕
ƐƉŝƌĂƚŝŽŶŚĂǌĂƌĚ



^d>;ϭϱŵŝŶƌĞĨĞƌĞŶĐĞƉĞƌŝŽĚͿ͗ϯϬϬƉƉŵ
;ϭϬϱϬŵŐŵͲϯͿ

>d>;ϴŚŽƵƌƌĞĨĞƌĞŶĐĞƉĞƌŝŽĚͿ͗ϭϬϬƉƉŵ
;ϯϱϬŵŐŵͲϯͿ

E/ŽŶt>

E/ŽŶt>

ĐƵƚĞƚŽǆŝĐŝƚǇ;ŽƌĂů͕ĚĞƌŵĂů͕ŝŶŚĂůĂƚŝŽŶͿ͕^ŬŝŶ
ŝƌƌŝƚĂƚŝŽŶ͕ǇĞŝƌƌŝƚĂƚŝŽŶ͕^ŬŝŶƐĞŶƐŝƚŝǌĂƚŝŽŶ͕
^ƉĞĐŝĨŝĐƚĂƌŐĞƚŽƌŐĂŶƚŽǆŝĐŝƚǇʹƐŝŶŐůĞ
ĞǆƉŽƐƵƌĞ͕ZĞƐƉŝƌĂƚŽƌǇƐĞŶƐŝƚŝǌĂƚŝŽŶ͕
DƵƚĂŐĞŶŝĐŝƚǇ͕ĂƌĐŝŶŽŐĞŶŝĐŝƚǇ͕ZĞƉƌŽĚƵĐƚŝǀĞ
ƚŽǆŝĐŝƚǇ͕^ƉĞĐŝĨŝĐƚĂƌŐĞƚŽƌŐĂŶƚŽǆŝĐŝƚǇʹƌĞƉĞĂƚ
ĞǆƉŽƐƵƌĞ͕ƐƉŝƌĂƚŝŽŶŚĂǌĂƌĚ

EŽƚĞƐ

dĂďůĞʹŽŵƉŽƐŝƚŝŽŶƐĂŶĂůǇƐŝƐƌĞƐƵůƚƐŽĨĂůŝƉŚĂƚŝĐƐŐƌŽƵƉŝŶĐŽĂůƚĂƌ;ĚĞƌŝǀĞĚĨƌŽŵ͞'ͬD^ŶĂůǇƐŝƐŽĨĐŽĂůƚĂƌĐŽŵƉŽƐŝƚŝŽŶƉƌŽĚƵĐĞĚĨƌŽŵĐŽĂůƉǇƌŽůǇƐŝƐ͕͟:ŝĂŶŐ͕:͕͘ĞƚĂů;ϮϬϬϳͿ

E/ŽŶt>

ϱϵϮͲϳϲͲϳ

EŽƚ
ĂǀĂŝůĂďůĞ

ϭϭϭͲϲϱͲϵ

ϭͲ,ĞƉƚĞŶĞ

ϮͲ,ĞǆĞŶĞ͕ϯͲĞƚŚǇů

KĐƚĂŶĞ

y



y





ŝĐǇĐůŽŽĐƚĂŶĞ͕ϭ͕ϯ͕ϱͲƚƌŝĞŶĞ

y



y



y







y







^ŝŐŵĂůĚƌŝĐŚ



^ŝŐŵĂůĚƌŝĐŚ



^ŝŐŵĂůĚƌŝĐŚ



E/ŽŶt>



Ͳ



E/ŽŶt>

ĐƵƚĞƚŽǆŝĐŝƚǇ;ŽƌĂů͕ĚĞƌŵĂů͕ŝŶŚĂůĂƚŝŽŶͿ͕^ŬŝŶ
ŝƌƌŝƚĂƚŝŽŶ͕ǇĞŝƌƌŝƚĂƚŝŽŶ͕^ŬŝŶƐĞŶƐŝƚŝǌĂƚŝŽŶ͕
^ƉĞĐŝĨŝĐƚĂƌŐĞƚŽƌŐĂŶƚŽǆŝĐŝƚǇʹƐŝŶŐůĞ
ĞǆƉŽƐƵƌĞ͕ZĞƐƉŝƌĂƚŽƌǇƐĞŶƐŝƚŝǌĂƚŝŽŶ͕
ĂƌĐŝŶŽŐĞŶ͕DƵƚĂŐĞŶŝĐŝƚǇ͕ZĞƉƌŽĚƵĐƚŝǀĞ
ƚŽǆŝĐŝƚǇ͕^ƉĞĐŝĨŝĐƚĂƌŐĞƚŽƌŐĂŶƚŽǆŝĐŝƚǇʹ
ƌĞƉĞĂƚĞĚĞǆƉŽƐƵƌĞ͕ƐƉŝƌĂƚŝŽŶ,ĂǌĂƌĚ

E/ŽŶt>

E/ŽŶt>

ĐƵƚĞƚŽǆŝĐŝƚǇ;ŽƌĂů͕ĚĞƌŵĂů͕ŝŶŚĂůĂƚŝŽŶͿ͕^ŬŝŶ
ŝƌƌŝƚĂƚŝŽŶ͕ǇĞŝƌƌŝƚĂƚŝŽŶ͕^ŬŝŶƐĞŶƐŝƚŝǌĂƚŝŽŶ͕
^ƉĞĐŝĨŝĐƚĂƌŐĞƚŽƌŐĂŶƚŽǆŝĐŝƚǇʹƐŝŶŐůĞ
ĞǆƉŽƐƵƌĞ͕ZĞƐƉŝƌĂƚŽƌǇƐĞŶƐŝƚŝǌĂƚŝŽŶ͕
ĂƌĐŝŶŽŐĞŶ͕DƵƚĂŐĞŶŝĐŝƚǇ͕ZĞƉƌŽĚƵĐƚŝǀĞ
ƚŽǆŝĐŝƚǇ͕^ƉĞĐŝĨŝĐƚĂƌŐĞƚŽƌŐĂŶƚŽǆŝĐŝƚǇʹ
ƌĞƉĞĂƚĞĚĞǆƉŽƐƵƌĞ͕ƐƉŝƌĂƚŝŽŶ,ĂǌĂƌĚ

EŽŝŶĨŽƌŵĂƚŝŽŶĂǀĂŝůĂďůĞ



E/ŽŶt>

ƚŽǆŝĐŝƚǇ͕^ƉĞĐŝĨŝĐƚĂƌŐĞƚŽƌŐĂŶƚŽǆŝĐŝƚǇʹƌĞƉĞĂƚ
ĞǆƉŽƐƵƌĞ͕ƐƉŝƌĂƚŝŽŶŚĂǌĂƌĚ

EŽƚĞƐ

;ϭ͕ϯ͕ϱ͕ϳͲǇĐůŽŽĐƚĂƚĞƚƌĂĞŶĞͲ
ϭ͕ϮͲĚŝĐĂƌďŽǆǇůŝĐĂĐŝĚ
ƐƵŐŐĞƐƚĞĚďǇ^ŝŐŵĂůĚƌŝĐŚ
ǁĞďƐŝƚĞͿ



^ŽƵƌĐĞ



ŚƌŽŶŝĐ
ŚĂǌĂƌĚƚŽ
ĂƋƵĂƚŝĐ
ĞŶǀŝƌŽŶŵĞŶƚ

ϲϮϵͲϮϬͲϵ

ĐƵƚĞŚĂǌĂƌĚ
ƚŽĂƋƵĂƚŝĐ
ĞŶǀŝƌŽŶŵĞŶƚ

ϭ͕ϯ͕ϱ͕ϳͲǇĐůŽŽĐƚĂƚĞƚƌĂĞŶĞ

ĐƵƚĞ
ƚŽǆŝĐŝƚǇ

ĂƌĐŝŶŽŐĞŶ

^
ŶƵŵďĞƌ

^ƵďƐƚĂŶĐĞ

^
ŶƵŵďĞƌ

ϯϮϮϭͲϲϭͲϮ

ϮϮϭϲͲϯϰͲϰ

ϭϭϭͲϲϲͲϬ

ϮϵϴϬͲϳϭͲϰ

ϭϭϮϬͲϮϭͲϰ

ϭϳϯϬϭͲϮϯͲ
ϰ

ϭϯϭϱϭͲϯϰͲ
ϯ



ϳϰϲϯϬͲϯϵͲ
Ϭ

^ƵďƐƚĂŶĐĞ

KĐƚĂŶĞ͕ϮͲŵĞƚŚǇů

KĐƚĂŶĞ͕ϰͲĞƚŚǇů

ϭͲKĐƚĞŶĞ

ϭͲEŽŶĞŶĞ͕ϯͲŵĞƚŚǇů

hŶĚĞĐĂŶĞ

hŶĚĞĐĂŶĞ͕Ϯ͕ϲͲĚŝŵĞƚŚǇů

ĞĐĂŶĞ͕ϯͲŵĞƚŚǇů

hŶĚĞĐĂŶĞ͕Ϯ͕ϯͲĚŝŵĞƚŚǇů

ϭͲhŶĚĞĐĞŶĞ͕ϰͲŵĞƚŚǇů









y



y





ĂƌĐŝŶŽŐĞŶ













y





ĐƵƚĞ
ƚŽǆŝĐŝƚǇ













y





ĐƵƚĞŚĂǌĂƌĚ
ƚŽĂƋƵĂƚŝĐ
ĞŶǀŝƌŽŶŵĞŶƚ













y





ŚƌŽŶŝĐ
ŚĂǌĂƌĚƚŽ
ĂƋƵĂƚŝĐ
ĞŶǀŝƌŽŶŵĞŶƚ









^ŝŐŵĂůĚƌŝĐŚ

^ŝŐŵĂůĚƌŝĐŚ

^ŝŐŵĂůĚƌŝĐŚ





^ŽƵƌĐĞ

E/ŽŶt>

E/ŽŶt>

E/ŽŶt>

E/ŽŶt>

E/ŽŶt>

ZĞƐƉŝƌĂƚŽƌǇƐĞŶƐŝƚŝǌĂƚŝŽŶ͕ĂƌĐŝŶŽŐĞŶ͕
DƵƚĂŐĞŶŝĐŝƚǇ͕ZĞƉƌŽĚƵĐƚŝǀĞƚŽǆŝĐŝƚǇ͕^ƉĞĐŝĨŝĐ
ƚĂƌŐĞƚŽƌŐĂŶƚŽǆŝĐŝƚǇʹƐŝŶŐůĞĞǆƉŽƐƵƌĞ͕
^ƉĞĐŝĨŝĐƚĂƌŐĞƚŽƌŐĂŶƚŽǆŝĐŝƚǇʹƌĞƉĞĂƚĞĚ
ĞǆƉŽƐƵƌĞ͕ƐƉŝƌĂƚŝŽŶ,ĂǌĂƌĚ

E/ŽŶt>

^ŬŝŶĐŽƌƌŽƐŝŽŶ͕ƐĞƌŝŽƵƐĞǇĞĚĂŵĂŐĞ

E/ŽŶt>

ĐƵƚĞƚŽǆŝĐŝƚǇ;ŽƌĂů͕ĚĞƌŵĂů͕ŝŶŚĂůĂƚŝŽŶͿ͕^ŬŝŶ
ŝƌƌŝƚĂƚŝŽŶ͕ǇĞŝƌƌŝƚĂƚŝŽŶ͕^ŬŝŶƐĞŶƐŝƚŝǌĂƚŝŽŶ͕
^ƉĞĐŝĨŝĐƚĂƌŐĞƚŽƌŐĂŶƚŽǆŝĐŝƚǇʹƐŝŶŐůĞ
ĞǆƉŽƐƵƌĞ͕ZĞƐƉŝƌĂƚŽƌǇƐĞŶƐŝƚŝǌĂƚŝŽŶ͕
ĂƌĐŝŶŽŐĞŶ͕DƵƚĂŐĞŶŝĐŝƚǇ͕ZĞƉƌŽĚƵĐƚŝǀĞ
ƚŽǆŝĐŝƚǇ͕^ƉĞĐŝĨŝĐƚĂƌŐĞƚŽƌŐĂŶƚŽǆŝĐŝƚǇʹ
ƌĞƉĞĂƚĞĚĞǆƉŽƐƵƌĞ͕ƐƉŝƌĂƚŝŽŶ,ĂǌĂƌĚ

E/ŽŶt>

E/ŽŶt>

EŽƚĞƐ

^
ŶƵŵďĞƌ

ϭϭϮͲϰϬͲϯ



ϮϰϯϳͲϱϲͲϭ

ϲϮϵͲϱϬͲϱ

ϭϭϮϬͲϯϲͲϭ

ϭϯϯϲϬͲϲϭͲ
ϳ

^ƵďƐƚĂŶĐĞ

ŽĚĞĐĂŶĞ

ϭ͕ϭϮͲdƌŝĚĞĐĚŝĞŶĞ

ϭͲdƌŝĚĞĐĞŶĞ

dƌŝĚĞĐĂŶĞ

ϭͲdĞƚƌĂĚĞĐĞŶĞ

ϭͲWĞŶƚĂĚĞĐĞŶĞ



y

y





y

ĂƌĐŝŶŽŐĞŶ







y





ĐƵƚĞ
ƚŽǆŝĐŝƚǇ













ĐƵƚĞŚĂǌĂƌĚ
ƚŽĂƋƵĂƚŝĐ
ĞŶǀŝƌŽŶŵĞŶƚ













ŚƌŽŶŝĐ
ŚĂǌĂƌĚƚŽ
ĂƋƵĂƚŝĐ
ĞŶǀŝƌŽŶŵĞŶƚ

^ŝŐŵĂůĚƌŝĐŚ

^ŝŐŵĂůĚƌŝĐŚ

^ŝŐŵĂůĚƌŝĐŚ

^ŝŐŵĂůĚƌŝĐŚ



^ŝŐŵĂůĚƌŝĐŚ

^ŽƵƌĐĞ

ǇĞƐŚŝĞůĚ͕ŐůŽǀĞƐĂŶĚƌĞƐƉŝƌĂƚŽƌ
ƌĞĐŽŵŵĞŶĚĞĚǁŚĞŶŚĂŶĚůŝŶŐ͘

EŽŚƵŵĂŶŚĞĂůƚŚƌŝƐŬĐůĂƐƐŝĨŝĐĂƚŝŽŶůŝƐƚĞĚ͘

E/ŽŶt>

ZĞƐƉŝƌĂƚŽƌǇƐĞŶƐŝƚŝǌĂƚŝŽŶ͕ĂƌĐŝŶŽŐĞŶ͕
DƵƚĂŐĞŶŝĐŝƚǇ͕ZĞƉƌŽĚƵĐƚŝǀĞƚŽǆŝĐŝƚǇ͕^ƉĞĐŝĨŝĐ
ƚĂƌŐĞƚŽƌŐĂŶƚŽǆŝĐŝƚǇʹƐŝŶŐůĞĞǆƉŽƐƵƌĞ͕
^ƉĞĐŝĨŝĐƚĂƌŐĞƚŽƌŐĂŶƚŽǆŝĐŝƚǇʹƌĞƉĞĂƚĞĚ
ĞǆƉŽƐƵƌĞ͕ƐƉŝƌĂƚŝŽŶ,ĂǌĂƌĚ

E/ŽŶt>

ZĞƐƉŝƌĂƚŽƌǇƐĞŶƐŝƚŝǌĂƚŝŽŶ͕ĂƌĐŝŶŽŐĞŶ͕
DƵƚĂŐĞŶŝĐŝƚǇ͕ZĞƉƌŽĚƵĐƚŝǀĞƚŽǆŝĐŝƚǇ͕^ƉĞĐŝĨŝĐ
ƚĂƌŐĞƚŽƌŐĂŶƚŽǆŝĐŝƚǇʹƐŝŶŐůĞĞǆƉŽƐƵƌĞ͕
^ƉĞĐŝĨŝĐƚĂƌŐĞƚŽƌŐĂŶƚŽǆŝĐŝƚǇʹƌĞƉĞĂƚĞĚ
ĞǆƉŽƐƵƌĞ͕ƐƉŝƌĂƚŝŽŶ,ĂǌĂƌĚ

E/ŽŶt>

ĐƵƚĞƚŽǆŝĐŝƚǇ;ŽƌĂů͕ĚĞƌŵĂů͕ŝŶŚĂůĂƚŝŽŶͿ͕^ŬŝŶ
ŝƌƌŝƚĂƚŝŽŶ͕ǇĞŝƌƌŝƚĂƚŝŽŶ͕^ŬŝŶƐĞŶƐŝƚŝǌĂƚŝŽŶ͕
^ƉĞĐŝĨŝĐƚĂƌŐĞƚŽƌŐĂŶƚŽǆŝĐŝƚǇʹƐŝŶŐůĞĞǆƉŽƐƵƌĞ

E/ŽŶt>

E/ŽŶt>

ZĞƐƉŝƌĂƚŽƌǇƐĞŶƐŝƚŝǌĂƚŝŽŶ͕ĂƌĐŝŶŽŐĞŶ͕
DƵƚĂŐĞŶŝĐŝƚǇ͕ZĞƉƌŽĚƵĐƚŝǀĞƚŽǆŝĐŝƚǇ͕^ƉĞĐŝĨŝĐ
ƚĂƌŐĞƚŽƌŐĂŶƚŽǆŝĐŝƚǇʹƐŝŶŐůĞĞǆƉŽƐƵƌĞ͕
^ƉĞĐŝĨŝĐƚĂƌŐĞƚŽƌŐĂŶƚŽǆŝĐŝƚǇʹƌĞƉĞĂƚĞĚ
ĞǆƉŽƐƵƌĞ͕ƐƉŝƌĂƚŝŽŶ,ĂǌĂƌĚ

EŽƚĞƐ

^
ŶƵŵďĞƌ

ϱϱϯϯϯͲϵϵͲ
ϴ



ϱϱϭϮϰͲϳϵͲ
ϯ

ϱϱϮϴϮͲϭϮͲ
ϳ

ϲϮϵͲϵϮͲϱ

ϵϲϯϭϯͲϵϴͲ
ϯ

ϲϰϭϴͲϰϱͲϳ

ϱϱϯϳϯͲϴϲͲ
ϵ

Ͳ

ϮϭϳϳͲϰϳͲϭ

^ƵďƐƚĂŶĐĞ

ŝĐŽƐĂŶĞ͕ϳͲŚĞǆǇů

WŚĞŶĂŶƚŚƌĞŶĞ͕ϵͲĚŽĚĞĐǇůƚĞ
ƚƌĂĚĞĐĂŚǇĚƌŽ

,ĞƉƚĂĚĞĐĂŶĞ͕ϵͲŚĞǆǇů

KĐƚĂĚĞĐĂŶĞ͕ϯͲĞƚŚǇůͲϱͲ;ϮͲ
ĞƚŚǇůďƵƚǇůͿ

EŽŶĂĚĞĐĂŶĞ

ϳͲWĞŶƚĂĐŽƐĞŶĞ

EŽŶĂĚĞĐĂŶĞ͕ϯͲŵĞƚŚǇůͲϱͲ;ϮͲ
ĞƚŚǇůďƵƚǇůͿ

ŽĐŽƐĂŶĞ͕ϳͲŚĞǆǇů

/ŶĚĞŶĞ͕ŵĞƚŚǇů

;ϮͲDĞƚŚǇůŝŶĚĞŶĞƐƵŐŐĞƐƚĞĚ
ďǇ^ŝŐŵĂůĚƌŝĐŚǁĞďƐŝƚĞͿ



















ĂƌĐŝŶŽŐĞŶ



















ĐƵƚĞ
ƚŽǆŝĐŝƚǇ



















ĐƵƚĞŚĂǌĂƌĚ
ƚŽĂƋƵĂƚŝĐ
ĞŶǀŝƌŽŶŵĞŶƚ



















ŚƌŽŶŝĐ
ŚĂǌĂƌĚƚŽ
ĂƋƵĂƚŝĐ
ĞŶǀŝƌŽŶŵĞŶƚ

^ŝŐŵĂůĚƌŝĐŚ









^ŝŐŵĂůĚƌŝĐŚ









^ŽƵƌĐĞ

E/ŽŶt>

ǇĞƐŚŝĞůĚ͕ŐůŽǀĞƐĂŶĚƌĞƐƉŝƌĂƚŽƌ
ƌĞĐŽŵŵĞŶĚĞĚǁŚĞŶŚĂŶĚůŝŶŐ͘

EŽŚƵŵĂŶŚĞĂůƚŚƌŝƐŬĐůĂƐƐŝĨŝĐĂƚŝŽŶůŝƐƚĞĚ͘



E/ŽŶt>

E/ŽŶt>

E/ŽŶt>

E/ŽŶt>

ǇĞƐŚŝĞůĚ͕ŐůŽǀĞƐĂŶĚƌĞƐƉŝƌĂƚŽƌ
ƌĞĐŽŵŵĞŶĚĞĚǁŚĞŶŚĂŶĚůŝŶŐ͘

EŽŚƵŵĂŶŚĞĂůƚŚƌŝƐŬĐůĂƐƐŝĨŝĐĂƚŝŽŶůŝƐƚĞĚ͘

E/ŽŶt>

E/ŽŶt>

E/ŽŶt>

E/ŽŶt>

E/ŽŶt>

EŽƚĞƐ

ϯϮϯϴϳͲϮϭͲ
ϲ

ϱϴϭͲϰϮͲϬ

;ϭͲŵĞƚŚǇůŝŶĚŽůĞͲϯͲĐĂƌďŽǆǇůŝĐ
ĂĐŝĚƐƵŐŐĞƐƚĞĚďǇƐŝŐŵĂ
ůĚƌŝĐŚǁĞďƐŝƚĞͿ

EĂƉŚƚŚĂůĞŶĞ͕Ϯ͕ϲͲĚŝŵĞƚŚǇů







^ŝŐŵĂůĚƌŝĐŚ

^ŝŐŵĂůĚƌŝĐŚ

^ŝŐŵĂůĚƌŝĐŚ



^ŝŐŵĂůĚƌŝĐŚ



E/ŽŶt>

ĐƵƚĞƚŽǆŝĐŝƚǇ;ŽƌĂů͕ĚĞƌŵĂů͕ŝŶŚĂůĂƚŝŽŶͿ͕^ŬŝŶ
ŝƌƌŝƚĂƚŝŽŶ͘ǇĞŝƌƌŝƚĂƚŝŽŶ͕^ŬŝŶƐĞŶƐŝƚŝǌĂƚŝŽŶ͕
^ƉĞĐŝĨŝĐdĂƌŐĞƚKƌŐĂŶdŽǆŝĐŝƚǇ



E/ŽŶt>

^ŬŝŶĐŽƌƌŽƐŝŽŶ͕^ĞƌŝŽƵƐĞǇĞĚĂŵĂŐĞ

ZĨсϬ͘ϬϯŵŐͬŬŐͬĚĂǇ

E/ŽŶt>



ĐƵƚĞƚŽǆŝĐŝƚǇ;ŽƌĂů͕ĚĞƌŵĂů͕ŝŶŚĂůĂƚŝŽŶͿ͕^ŬŝŶ
ŝƌƌŝƚĂƚŝŽŶ͕ǇĞŝƌƌŝƚĂƚŝŽŶ͕^ŬŝŶƐĞŶƐŝƚŝǌĂƚŝŽŶ͕
^ƉĞĐŝĨŝĐƚĂƌŐĞƚŽƌŐĂŶƚŽǆŝĐŝƚǇʹƐŝŶŐůĞĞǆƉŽƐƵƌĞ

EŽŚƵŵĂŶŚĞĂůƚŚƌŝƐŬĐůĂƐƐŝĨŝĐĂƚŝŽŶůŝƐƚĞĚ͘



y



y

dW,t'^

^ŝŐŵĂůĚƌŝĐŚ

EĂƉŚƚŚĂůĞŶĞ͕ϭ͕ϰͲĚŝŵĞƚŚǇů

y



y

y

E/ŽŶt>

dW,t'^

ZĨсϬ͘ϬϲŵŐͬŬŐͬĚĂǇ

ĐƵƚĞƚŽǆŝĐŝƚǇ;ŽƌĂů͕ĚĞƌŵĂů͕ŝŶŚĂůĂƚŝŽŶͿ͕
^ƉĞĐŝĨŝĐƚĂƌŐĞƚŽƌŐĂŶƚŽǆŝĐŝƚǇʹƐŝŶŐůĞ
ĞǆƉŽƐƵƌĞ͕ZĞƐƉŝƌĂƚŽƌǇƐĞŶƐŝƚŝǌĂƚŝŽŶ͕
DƵƚĂŐĞŶŝĐŝƚǇ͕ĂƌĐŝŶŽŐĞŶŝĐŝƚǇ͕ZĞƉƌŽĚƵĐƚŝǀĞ
dŽǆŝĐŝƚǇ͕^ƉĞĐŝĨŝĐdĂƌŐĞƚKƌŐĂŶdŽǆŝĐŝƚǇʹ
ƌĞƉĞĂƚĞĚĞǆƉŽƐƵƌĞ͕ƐƉŝƌĂƚŝŽŶ,ĂǌĂƌĚ͘

EŽƚĞƐ

^ŝŐŵĂůĚƌŝĐŚ

^ŽƵƌĐĞ





y



y

y

y

ŚƌŽŶŝĐ
ŚĂǌĂƌĚƚŽ
ĂƋƵĂƚŝĐ
ĞŶǀŝƌŽŶŵĞŶƚ



ϱϳϭͲϱϴͲϰ





/ŶĚŽůĞ͕ϭͲŵĞƚŚǇů





ϭϮϬͲϳϮͲϵ

/ŶĚŽůĞ





y

y

ϵϬͲϭϮͲϬ

y

ĐƵƚĞŚĂǌĂƌĚ
ƚŽĂƋƵĂƚŝĐ
ĞŶǀŝƌŽŶŵĞŶƚ

EĂƉŚƚŚĂůĞŶĞ͕ϭͲŵĞƚŚǇů

y

ĐƵƚĞ
ƚŽǆŝĐŝƚǇ



ϵϭͲϱϳͲϲ

EĂƉŚƚŚĂůĞŶĞ͕ϮͲŵĞƚŚǇů

ĂƌĐŝŶŽŐĞŶ



^
ŶƵŵďĞƌ

^ƵďƐƚĂŶĐĞ

ϮϬϳͲϬϴͲϵ

ϭϵϭͲϮϰͲϮ

ĞŶǌŽŬĨůƵŽƌĂŶƚŚƌĞŶĞ

ĞŶǌŽŐŚŝƉĞƌǇůĞŶĞ



y







y

y

y

y

y

y

y

y

y

^ŝŐŵĂůĚƌŝĐŚ

^ŝŐŵĂůĚƌŝĐŚ

^ŝŐŵĂůĚƌŝĐŚ

^ŝŐŵĂůĚƌŝĐŚ

^ŝŐŵĂůĚƌŝĐŚ

ϴϱͲϬϭͲϴ

y



WŚĞŶĂŶƚŚƌĞŶĞ





E/ŽŶt>

E/ŽŶt>

ZĞƐƉŝƌĂƚŽƌǇƐĞŶƐŝƚŝǌĂƚŝŽŶ͕ĂƌĐŝŶŽŐĞŶ͕
DƵƚĂŐĞŶŝĐŝƚǇ͕ZĞƉƌŽĚƵĐƚŝǀĞƚŽǆŝĐŝƚǇ͕^ƉĞĐŝĨŝĐ
ƚĂƌŐĞƚŽƌŐĂŶƚŽǆŝĐŝƚǇʹƐŝŶŐůĞĞǆƉŽƐƵƌĞ͕
^ƉĞĐŝĨŝĐƚĂƌŐĞƚŽƌŐĂŶƚŽǆŝĐŝƚǇʹƌĞƉĞĂƚĞĚ
ĞǆƉŽƐƵƌĞ͕ƐƉŝƌĂƚŝŽŶ,ĂǌĂƌĚ

E/ŽŶt>

ĐƵƚĞƚŽǆŝĐŝƚǇ;ŽƌĂů͕ĚĞƌŵĂů͕ŝŶŚĂůĂƚŝŽŶͿ͕^ŬŝŶ
ŝƌƌŝƚĂƚŝŽŶ͕ǇĞŝƌƌŝƚĂƚŝŽŶ͕^ŬŝŶƐĞŶƐŝƚŝǌĂƚŝŽŶ͕
^ƉĞĐŝĨŝĐƚĂƌŐĞƚŽƌŐĂŶƚŽǆŝĐŝƚǇʹƐŝŶŐůĞ
ĞǆƉŽƐƵƌĞ͕

E/ŽŶt>

ĐƵƚĞƚŽǆŝĐŝƚǇ;ŽƌĂů͕ĚĞƌŵĂů͕ŝŶŚĂůĂƚŝŽŶͿ͕^ŬŝŶ
ŝƌƌŝƚĂƚŝŽŶ͕ǇĞŝƌƌŝƚĂƚŝŽŶ͕^ŬŝŶƐĞŶƐŝƚŝǌĂƚŝŽŶ͕
^ƉĞĐŝĨŝĐƚĂƌŐĞƚŽƌŐĂŶƚŽǆŝĐŝƚǇʹƐŝŶŐůĞ
ĞǆƉŽƐƵƌĞ͕

E/ŽŶt>

EŽŝŶĨŽƌŵĂƚŝŽŶĂǀĂŝůĂďůĞ

E/ŽŶt>

ǇĞƐŚŝĞůĚ͕ŐůŽǀĞƐĂŶĚƌĞƐƉŝƌĂƚŽƌ
ƌĞĐŽŵŵĞŶĚĞĚǁŚĞŶŚĂŶĚůŝŶŐ͘

ϭϮϬͲϱϭͲϰ



^ŝŐŵĂůĚƌŝĐŚ

ĞŶǌǇůĞŶǌŽĂƚĞ





EŽƚĞƐ

ϭϵϳϴϭͲϳϮͲ
ϳ



^ŽƵƌĐĞ

ϭϭͲ,ĞŶĞŝĐŽƐĂŶŽŶĞ



ŚƌŽŶŝĐ
ŚĂǌĂƌĚƚŽ
ĂƋƵĂƚŝĐ
ĞŶǀŝƌŽŶŵĞŶƚ

EŽŚƵŵĂŶŚĞĂůƚŚƌŝƐŬĐůĂƐƐŝĨŝĐĂƚŝŽŶůŝƐƚĞĚ͘



ĐƵƚĞŚĂǌĂƌĚ
ƚŽĂƋƵĂƚŝĐ
ĞŶǀŝƌŽŶŵĞŶƚ

ϮϱϵͲϳϵͲϬ

ĐƵƚĞ
ƚŽǆŝĐŝƚǇ

ŝƉŚĞŶǇůĞŶĞ

ĂƌĐŝŶŽŐĞŶ

ǇĞƐŚŝĞůĚ͕ŐůŽǀĞƐĂŶĚƌĞƐƉŝƌĂƚŽƌ
ƌĞĐŽŵŵĞŶĚĞĚǁŚĞŶŚĂŶĚůŝŶŐ͘

^
ŶƵŵďĞƌ



^ƵďƐƚĂŶĐĞ

ϳϴϭͲϰϯͲϭ

ϮϯϴϭͲϮϭͲϳ



ϮϭϳͲϱϵͲϰ

ϵ͕ϭϬͲŝŵĞƚŚǇůĂŶƚŚƌĂĐĞŶĞ

WǇƌĞŶĞ͕ϭͲŵĞƚŚǇů

ĞŶǌŽďŶĂƉŚƚŚĂϮ͕ϭͲ
ĚƚŚŝŽƉŚĞŶĞ

dƌŝƉŚĞŶǇůĞŶĞ

EŽŝŶĨŽƌŵĂƚŝŽŶĂǀĂŝůĂďůĞŽŶ
tŽƌŬƉůĂĐĞǆƉŽƐƵƌĞ>ŝŵŝƚƐ

^ĐŽƚƚŝƐŚŶǀŝƌŽŶŵĞŶƚĂů
WƌŽƚĞĐƚŝŽŶŐĞŶĐǇ

WƵďůŝĐ,ĞĂůƚŚŶŐůĂŶĚ

^W

W,



WŽƐƐŝďůĞ
ŵƵƚĂŐĞŶ͍



y

ĂƌĐŝŶŽŐĞŶ

E/ŽŶt>

EŽƚĞƐ

^
ŶƵŵďĞƌ

^ƵďƐƚĂŶĐĞ





y

y

y







ĐƵƚĞŚĂǌĂƌĚ
ƚŽĂƋƵĂƚŝĐ
ĞŶǀŝƌŽŶŵĞŶƚ

E:,

^ŝŐŵĂůĚƌŝĐŚ

E>D

ĐƵƚĞ
ƚŽǆŝĐŝƚǇ

y







^ŝŐŵĂůĚƌŝĐŚ



^ŝŐŵĂůĚƌŝĐŚ

^ŝŐŵĂůĚƌŝĐŚ

^ŽƵƌĐĞ

EĞǁ:ĞƌƐĞǇĞƉĂƌƚŵĞŶƚŽĨ
,ĞĂůƚŚͲh^

ǁǁǁ͘ƐŝŐŵĂĂůĚƌŝĐŚ͘ĐŽŵ
;ĐŚĞŵŝĐĂůƐƵƉƉůǇĐŽŵƉĂŶǇͿ



h^EĂƚŝŽŶĂů>ŝďƌĂƌǇŽĨ
DĞĚŝĐŝŶĞ

ŚƌŽŶŝĐ
ŚĂǌĂƌĚƚŽ
ĂƋƵĂƚŝĐ
ĞŶǀŝƌŽŶŵĞŶƚ

,ĞĂůƚŚĂŶĚ^ĂĨĞƚǇ
ǆĞĐƵƚŝǀĞ

/ŶƐƚŝƚƵƚĞŽĨZĞĨĞƌĞŶĐĞ
DĂƚĞƌŝĂůƐĂŶĚ
DĞĂƐƵƌĞŵĞŶƚƐ

^ƉĞĐƚƌƵŵĐŚĞŵŝĐĂů͘ĐŽŵ ŚĞŵŝĐĂůƐƵƉƉůǇĐŽŵƉĂŶǇ

,^

/ZDD

E/ŽŶt>

^ŬŝŶĐŽƌƌŽƐŝŽŶ͕^ĞƌŝŽƵƐĞǇĞĚĂŵĂŐĞ

E/ŽŶt>

E/ŽŶt>

ĐƵƚĞƚŽǆŝĐŝƚǇ;ŽƌĂů͕ĚĞƌŵĂů͕ŝŶŚĂůĂƚŝŽŶͿ͕^ŬŝŶ
ŝƌƌŝƚĂƚŝŽŶ͕ǇĞŝƌƌŝƚĂƚŝŽŶ͕^ŬŝŶƐĞŶƐŝƚŝǌĂƚŝŽŶ͕
^ƉĞĐŝĨŝĐƚĂƌŐĞƚŽƌŐĂŶƚŽǆŝĐŝƚǇʹƐŝŶŐůĞ
ĞǆƉŽƐƵƌĞ͕

E/ŽŶt>

ĐƵƚĞƚŽǆŝĐŝƚǇ;ŽƌĂů͕ĚĞƌŵĂů͕ŝŶŚĂůĂƚŝŽŶͿ͕^ŬŝŶ
ŝƌƌŝƚĂƚŝŽŶ͕ǇĞŝƌƌŝƚĂƚŝŽŶ͕^ŬŝŶƐĞŶƐŝƚŝǌĂƚŝŽŶ͕
^ƉĞĐŝĨŝĐƚĂƌŐĞƚŽƌŐĂŶƚŽǆŝĐŝƚǇʹƐŝŶŐůĞ
ĞǆƉŽƐƵƌĞ͕ZĞƐƉŝƌĂƚŽƌǇƐĞŶƐŝƚŝǌĂƚŝŽŶ͕
ĂƌĐŝŶŽŐĞŶ͕DƵƚĂŐĞŶŝĐŝƚǇ͕ZĞƉƌŽĚƵĐƚŝǀĞ
ƚŽǆŝĐŝƚǇ͕^ƉĞĐŝĨŝĐƚĂƌŐĞƚŽƌŐĂŶƚŽǆŝĐŝƚǇʹ
ƌĞƉĞĂƚĞĚĞǆƉŽƐƵƌĞ͕ƐƉŝƌĂƚŝŽŶ,ĂǌĂƌĚ

EŽƚĞƐ

WĞƐƚŝĐŝĚĞĂƚĂďĂƐĞͲh^

ƉĞƐƚŝĐŝĚĞŝŶĨŽ͘ŽƌŐ

ĂƌĐŝŶŽŐĞŶ

^
ŶƵŵďĞƌ

^ƵďƐƚĂŶĐĞ

ĐƵƚĞŚĂǌĂƌĚ
ƚŽĂƋƵĂƚŝĐ
ĞŶǀŝƌŽŶŵĞŶƚ

&ŝƐŚĞƌ^ĐŝĞŶƚŝĨŝĐ

ĐƵƚĞ
ƚŽǆŝĐŝƚǇ

^ŽƵƌĐĞ

ŚĞŵŝĐĂůƐƵƉƉůǇĐŽŵƉĂŶǇ

ŚƌŽŶŝĐ
ŚĂǌĂƌĚƚŽ
ĂƋƵĂƚŝĐ
ĞŶǀŝƌŽŶŵĞŶƚ
ůĨĂĞƐĂƌ

EŽƚĞƐ

^ƵƉƉůŝĞƌŽĨŵĂƚĞƌŝĂůƐĂŶĚ
ƌĞĂŐĞŶƚƐ



Ͳ
ϭϬϴͲϴϴͲϯ

ϭϬϲͲϰϮͲϯ

ϭϭϬͲϴϲͲϭ


ϭϯϯϬͲϮϬͲϳ

ϵϱͲϭϯͲϲ

ϵϭͲϮϮͲϱ

^ƵďƐƚĂŶĐĞ

WŚĞŶǇůŵĞƚŚĂŶĞ
;dŽƵůĞŶĞͿ

ƉͲyǇůĞŶĞ

WǇƌŝĚŝŶĞ

yǇůĞŶĞ

/ŶĚĞŶĞ

YƵŝŶŽůŝŶĞ

y









y

y



y

y

y

y

ĂƌĐŝŶŽŐĞŶ ĐƵƚĞ
ƚŽǆŝĐŝƚǇ

y











ĐƵƚĞŚĂǌĂƌĚ
ƚŽĂƋƵĂƚŝĐ
ĞŶǀŝƌŽŶŵĞŶƚ

y











ŚƌŽŶŝĐ
ŚĂǌĂƌĚƚŽ
ĂƋƵĂƚŝĐ
ĞŶǀŝƌŽŶŵĞŶƚ

^ŝŐŵĂůĚƌŝĐŚ

,^

dW,t'^

W,

W,

dW,t'^

W,

W,

^ŽƵƌĐĞ

>d>;ϴŚŽƵƌƌĞĨĞƌĞŶĐĞƉĞƌŝŽĚͿ͗ϭϬƉƉŵ
;ϰϴŵŐŵͲϯͿ
^d>;ϭϱŵŝŶƌĞĨĞƌĞŶĐĞƉĞƌŝŽĚ͗ϭϱƉƉŵ
;ϳϮŵŐŵͲϯͿ
ZĞƐƉŝƌĂƚŽƌǇƐĞŶƐŝƚŝǌĂƚŝŽŶ͕
ĂƌĐŝŶŽŐĞŶŝĐŝƚǇ͕DƵƚĂŐĞŶŝĐŝƚǇ͕
ZĞƉƌŽĚƵĐƚŝǀĞƚŽǆŝĐŝƚǇ͕^ƉĞĐŝĨŝĐƚĂƌŐĞƚ
ŽƌŐĂŶƚŽǆŝĐŝƚǇʹƐŝŶŐůĞĞǆƉŽƐƵƌĞ͕^ƉĞĐŝĨŝĐ
ƚĂƌŐĞƚŽƌŐĂŶƚŽǆŝĐŝƚǇʹƌĞƉĞĂƚĞĚ
ĞǆƉŽƐƵƌĞ͕ƐƉŝƌĂƚŝŽŶ,ĂǌĂƌĚ

>d>;ϴŚŽƵƌƌĞĨĞƌĞŶĐĞƉĞƌŝŽĚͿ͗ϱƉƉŵ
;ϭϲŵŐŵͲϯͿ
^d>;ϭϱŵŝŶƌĞĨĞƌĞŶĐĞƉĞƌŝŽĚ͗ϭϬƉƉŵ
;ϯϯŵŐŵͲϯͿ
>d>;ϴŚŽƵƌƌĞĨĞƌĞŶĐĞƉĞƌŝŽĚͿ͗ϱϬƉƉŵ
;ϮϮϬŵŐŵͲϯͿ
^d>;ϭϱŵŝŶƌĞĨĞƌĞŶĐĞƉĞƌŝŽĚ͗ϭϬϬƉƉŵ
;ϰϰϭŵŐŵͲϯͿ
ZĨсϮŵŐͬŬŐͬĚĂǇ

>d>;ϴŚŽƵƌƌĞĨĞƌĞŶĐĞƉĞƌŝŽĚͿ͗ϱϬƉƉŵ
;ϭϵϭŵŐŵͲϯͿ
^d>;ϭϱŵŝŶƌĞĨĞƌĞŶĐĞƉĞƌŝŽĚ͗ϭϬϬƉƉŵ
;ϯϴϰŵŐŵͲϯͿ
>d>;ϴŚŽƵƌƌĞĨĞƌĞŶĐĞƉĞƌŝŽĚͿ͗ϱϬƉƉŵ
;ϮϮϬŵŐŵͲϯͿ
^d>;ϭϱŵŝŶƌĞĨĞƌĞŶĐĞƉĞƌŝŽĚ͗ϭϬϬƉƉŵ
;ϰϰϭŵŐŵͲϯͿ
ZĨсϮŵŐͬŬŐͬĚĂǇ

EŽƚĞƐ

dĂďůĞͲĂƐĞĚŽŶƚŚĞĐŽŵƉŽƐŝƚŝŽŶƐĂŶĂůǇƐŝƐƌĞƐƵůƚƐŽĨĂƌŽŵĂƚŝĐƐŐƌŽƵƉŝŶĐŽĂůƚĂƌ;ĚĞƌŝǀĞĚĨƌŽŵ͞'ͬD^ŶĂůǇƐŝƐŽĨĐŽĂůƚĂƌĐŽŵƉŽƐŝƚŝŽŶƉƌŽĚƵĐĞĚĨƌŽŵĐŽĂůƉǇƌŽůǇƐŝƐ͕͟:ŝĂŶŐ͕:͕͘ĞƚĂů
;ϮϬϬϳͿ

Ͳ
ϮϭϳϳͲϰϳͲϭ

/ŶĚĞŶĞ͕ŵĞƚŚǇů

ϵϭϱϳͲϲ

EĂƉŚƚŚĂůĞŶĞ͕ϮͲŵĞƚŚǇů



ϵϭͲϮϬͲϯ

EĂƉŚƚŚĂůĞŶĞ

;ϮͲDĞƚŚǇůŝŶĚĞŶĞƐƵŐŐĞƐƚĞĚ
ďǇ^ŝŐŵĂůĚƌŝĐŚǁĞďƐŝƚĞͿ



^ƵďƐƚĂŶĐĞ



y



y

y



ĂƌĐŝŶŽŐĞŶ ĐƵƚĞ
ƚŽǆŝĐŝƚǇ



y

y



ĐƵƚĞŚĂǌĂƌĚ
ƚŽĂƋƵĂƚŝĐ
ĞŶǀŝƌŽŶŵĞŶƚ

y

y



ŚƌŽŶŝĐ
ŚĂǌĂƌĚƚŽ
ĂƋƵĂƚŝĐ
ĞŶǀŝƌŽŶŵĞŶƚ

^ŝŐŵĂůĚƌŝĐŚ

W,

^ŝŐŵĂůĚƌŝĐŚ



^ŽƵƌĐĞ

ϭ

d^/;ŝŶŚĂůĞͿŚŝůĚсϬ͘ϳϵƵŐŬŐͲϭďǁĚĂǇͲ

ĐƵƚĞƚŽǆŝĐŝƚǇ;ŽƌĂů͕ĚĞƌŵĂů͕ŝŶŚĂůĂƚŝŽŶͿ͕
^ŬŝŶŝƌƌŝƚĂƚŝŽŶ͕ǇĞŝƌƌŝƚĂƚŝŽŶ͕^ŬŝŶ
ƐĞŶƐŝƚŝǌĂƚŝŽŶ͕^ƉĞĐŝĨŝĐƚĂƌŐĞƚŽƌŐĂŶ
ƚŽǆŝĐŝƚǇʹƐŝŶŐůĞĞǆƉŽƐƵƌĞ

ϭ

d^/;ŝŶŚĂůĞͿĚƵůƚсϬ͘ϴϮƵŐŬŐͲϭďǁĚĂǇͲ

DĞĂŶĚĂŝůǇŝŶƚĂŬĞ;ŝŶŚĂůĞͿсϮ͘ϴƵŐĚĂǇͲϭ

dŽůĞƌĂďůĞĂŝůǇ/ŶƚĂŬĞ;ŝŶŚĂůĞͿсϬ͘ϴϲƵŐ
ŬŐͲϭďǁĚĂǇͲϭ

d^/;ŽƌĂůͿŚŝůĚсϮϬƵŐŬŐͲϭďǁĚĂǇͲϭ

d^/;ŽƌĂůͿĚƵůƚсϮϬƵŐŬŐͲϭďǁĚĂǇͲϭ

dŽůĞƌĂďůĞĂŝůǇ/ŶƚĂŬĞ;ŽƌĂůͿсϳƵŐŬŐͲϭ
ďǁĚĂǇͲϭ

dŽůĞƌĂďůĞĂŝůǇ/ŶƚĂŬĞ;ŽƌĂůͿсϮϬƵŐŬŐͲϭ
ďǁĚĂǇͲϭ

ǇĞƐŚŝĞůĚ͕ŐůŽǀĞƐĂŶĚƌĞƐƉŝƌĂƚŽƌ
ƌĞĐŽŵŵĞŶĚĞĚǁŚĞŶŚĂŶĚůŝŶŐ͘
E/ŽŶt>
EŽt>

EŽŚƵŵĂŶŚĞĂůƚŚƌŝƐŬĐůĂƐƐŝĨŝĐĂƚŝŽŶ
ůŝƐƚĞĚ͘



E/ŽŶt>

EŽƚĞƐ

ϲϬϯͲϳϲͲϵ

/ŶĚŽůĞ͕ϭͲŵĞƚŚǇů

EĂƉŚƚŚĂůĞŶĞ͕Ϯ͕ϲͲĚŝŵĞƚŚǇů

ϱϴϭͲϰϮͲϬ

ϵϮͲϱϮͲϰ

ďŝƉŚĞŶǇů



ϮϬϰͲϰϮϬͲϳ

/ŶĚŽůĞ



ϵϬͲϭϮͲϬ

EĂƉŚƚŚĂůĞŶĞ͕ϭͲŵĞƚŚǇů





^ƵďƐƚĂŶĐĞ















y

y

y

ĂƌĐŝŶŽŐĞŶ ĐƵƚĞ
ƚŽǆŝĐŝƚǇ

y



y

y

y

ĐƵƚĞŚĂǌĂƌĚ
ƚŽĂƋƵĂƚŝĐ
ĞŶǀŝƌŽŶŵĞŶƚ

y



y

y

y

ŚƌŽŶŝĐ
ŚĂǌĂƌĚƚŽ
ĂƋƵĂƚŝĐ
ĞŶǀŝƌŽŶŵĞŶƚ

^ŝŐŵĂůĚƌŝĐŚ

^ŝŐŵĂůĚƌŝĐŚ

dW,t'^

^ŝŐŵĂůĚƌŝĐŚ

^ŝŐŵĂůĚƌŝĐŚ

dW,t'^

^ŝŐŵĂůĚƌŝĐŚ

E/ŽŶt>

dW,t'^

ǇĞƐŚŝĞůĚ͕ŐůŽǀĞƐĂŶĚƌĞƐƉŝƌĂƚŽƌ
ƌĞĐŽŵŵĞŶĚĞĚǁŚĞŶŚĂŶĚůŝŶŐ͘
E/ŽŶt>
E/ŽŶt>

EŽŚƵŵĂŶŚĞĂůƚŚƌŝƐŬĐůĂƐƐŝĨŝĐĂƚŝŽŶ
ůŝƐƚĞĚ͘

ĐƵƚĞƚŽǆŝĐŝƚǇ;ŽƌĂů͕ĚĞƌŵĂů͕ŝŶŚĂůĂƚŝŽŶͿ͕
^ŬŝŶŝƌƌŝƚĂƚŝŽŶ͕ǇĞŝƌƌŝƚĂƚŝŽŶ͕^ŬŝŶ
ƐĞŶƐŝƚŝǌĂƚŝŽŶ͕^ƉĞĐŝĨŝĐƚĂƌŐĞƚŽƌŐĂŶ
ƚŽǆŝĐŝƚǇʹƐŝŶŐůĞĞǆƉŽƐƵƌĞ
E/ŽŶt>
ZĨсϬ͘ϬϱŵŐͬŬŐͬĚĂǇ

E/ŽŶt>

^ŬŝŶĐŽƌƌŽƐŝŽŶ͕^ĞƌŝŽƵƐĞǇĞĚĂŵĂŐĞ͕
ĐƵƚĞƚŽǆŝĐŝƚǇ;ŽƌĂů͕ĚĞƌŵĂů͕ŝŶŚĂůĂƚŝŽŶͿ

ZĨсϬ͘ϬϲŵŐͬŬŐͬĚĂǇ

E/ŽŶt>

ĐƵƚĞƚŽǆŝĐŝƚǇ;ŽƌĂů͕ĚĞƌŵĂů͕ŝŶŚĂůĂƚŝŽŶͿ͕
^ŬŝŶŝƌƌŝƚĂƚŝŽŶ͕ǇĞŝƌƌŝƚĂƚŝŽŶ͕^ŬŝŶ
ƐĞŶƐŝƚŝǌĂƚŝŽŶ͕^ƉĞĐŝĨŝĐƚĂƌŐĞƚŽƌŐĂŶ
ƚŽǆŝĐŝƚǇʹƐŝŶŐůĞĞǆƉŽƐƵƌĞ

ZĨсϬ͘ϬϲŵŐͬŬŐͬĚĂǇ

EŽƚĞƐ

^ŽƵƌĐĞ

ϱϳϭͲϱϴͲϰ

EĂƉŚƚŚĂůĞŶĞ͕ϭ͕ϰͲĚŝŵĞƚŚǇů



ϭϵϳϴϭͲϳϮͲϳ

ϭϰϯϬͲϵϳͲϯ

ϭϮϬͲϱϭͲϰ

ϭϭͲ,ĞŶĞŝĐŽƐĂŶŽŶĞ

ϵ,Ͳ&ůƵŽƌĞŶĞ͕ϮͲŵĞƚŚǇů

ĞŶǌǇůĞŶǌŽĂƚĞ

&ůƵŽƌĞŶĞ



ϴϲͲϳϯͲϳ

EĂƉŚƚŚĂůĞŶĞ͕ϭ͕ϲ͕ϳͲƚƌŝŵĞƚŚǇů

ϲ,ͲŝďĞŶǌŽď͕ĚͲƉǇƌĂŶ

ϮϮϰϱͲϯϴͲϳ

ŝďĞŶǌŽĨƵƌĂŶ

ϭ͕ϭͲŝƉŚĞŶǇů͕ϰͲŵĞƚŚǇů



ϭϯϮͲϲϰͲϵ

ϭͲ/ƐŽƉƌŽƉĞŶǇůŶĂƉŚƚŚĂůĞŶĞ

ϮϱϵͲϳϵͲϬ

ŝƉŚĞŶǇůĞŶĞ





^ƵďƐƚĂŶĐĞ


y









































ĂƌĐŝŶŽŐĞŶ ĐƵƚĞ
ƚŽǆŝĐŝƚǇ

y









y











ĐƵƚĞŚĂǌĂƌĚ
ƚŽĂƋƵĂƚŝĐ
ĞŶǀŝƌŽŶŵĞŶƚ

y









y











ŚƌŽŶŝĐ
ŚĂǌĂƌĚƚŽ
ĂƋƵĂƚŝĐ
ĞŶǀŝƌŽŶŵĞŶƚ

^ŝŐŵĂůĚƌŝĐŚ



^ŝŐŵĂůĚƌŝĐŚ





dW,t'^

^ŝŐŵĂůĚƌŝĐŚ







^ŝŐŵĂůĚƌŝĐŚ

^ŝŐŵĂůĚƌŝĐŚ

^ŽƵƌĐĞ

ĐƵƚĞƚŽǆŝĐŝƚǇ;ŽƌĂů͕ĚĞƌŵĂů͕ŝŶŚĂůĂƚŝŽŶͿ͕
^ŬŝŶŝƌƌŝƚĂƚŝŽŶ͕ǇĞŝƌƌŝƚĂƚŝŽŶ͕^ŬŝŶ
ƐĞŶƐŝƚŝǌĂƚŝŽŶ͕^ƉĞĐŝĨŝĐƚĂƌŐĞƚŽƌŐĂŶ

EŽŝŶĨŽƌŵĂƚŝŽŶĂǀĂŝůĂďůĞ
E/ŽŶt>
E/ŽŶt>

E/ŽŶt>

E/ŽŶt>

ZĨсϬ͘ϬϰŵŐͬŬŐͬĚĂǇ

E/ ŽŶt>

ǇĞͲƐŚŝĞůĚ͕ŐůŽǀĞƐĂŶĚƌĞƐƉŝƌĂƚŽƌ
ƌĞĐŽŵŵĞŶĚĞĚǁŚĞŶŚĂŶĚůŝŶŐ͘

EŽŚƵŵĂŶŚĞĂůƚŚƌŝƐŬĐůĂƐƐŝĨŝĐĂƚŝŽŶ
ůŝƐƚĞĚ͘

E/ŽŶt>

E/ŽŶt>

ǇĞƐŚŝĞůĚ͕ŐůŽǀĞƐĂŶĚƌĞƐƉŝƌĂƚŽƌ
ƌĞĐŽŵŵĞŶĚĞĚǁŚĞŶŚĂŶĚůŝŶŐ͘
E/ŽŶt>
E/ŽŶt>

ǇĞƐŚŝĞůĚ͕ŐůŽǀĞƐĂŶĚƌĞƐƉŝƌĂƚŽƌ
ƌĞĐŽŵŵĞŶĚĞĚǁŚĞŶŚĂŶĚůŝŶŐ͘
E/ŽŶt>
EŽŚƵŵĂŶŚĞĂůƚŚƌŝƐŬĐůĂƐƐŝĨŝĐĂƚŝŽŶ
ůŝƐƚĞĚ͘

EŽŚƵŵĂŶŚĞĂůƚŚƌŝƐŬĐůĂƐƐŝĨŝĐĂƚŝŽŶ
ůŝƐƚĞĚ͘

EŽƚĞƐ

ϲϭϮͲϵϰͲϮ



ϳϴϭͲϰϯͲϭ


EĂƉŚƚŚĂůĞŶĞ͕ϮͲƉŚĞŶǇů

WŚĞŶĂŶƚŚƌĞŶĞ͕ϭ͕ϳͲĚŝŵĞƚŚǇů

ϵ͕ϭϬͲŝŵĞƚŚǇĂŶƚŚƌĂĐĞŶĞ



ϲϭϯͲϭϮͲϳ





ϮϲϬͲϵϰͲϲ

ĞŶǌŽďƋƵŝŶŽůŽŶĞ
ůƐŽŬŶŽǁŶĂƐĐƌŝĚŝŶĞ

ϵ,Ͳ&ůƵŽƌĞŶĞͲϮͲĐĂƌďŽŶŝƚƌŝůĞ



ϭϬϬϴͲϴϵͲϱ

WŚĞŶǇůͲƉǇƌŝĚŝŶ

ĞŶǌĞŶĂŵŝŶĞ͕ϰ͕ϰͲ
ŵĞƚŚǇůĞŶĞďŝƐ
ŶƚŚƌĂĐĞŶĞ͕ϮͲŵĞƚŚǇů

ϲϱϱϰͲϵϴͲϵ

WŚĞŶŽů͕ϰͲ;ϮͲƉŚĞŶǇůĞƚŚĞŶǇůͿ

y

y














y











y



ϴϱͲϬϭͲϴ







ϳϳϱϯϲͲϱϴͲϰ

ϰͲWŚĞŶĂŶƚŚƌĞŶŽů͕ϭ͕Ϯ͕ϯ͕ϰͲ
ƚĞƚƌĂŚǇĚƌŽͲϰͲŵĞƚŚǇů
WŚĞŶĂŶƚŚƌĞŶĞ

ĂƌĐŝŶŽŐĞŶ ĐƵƚĞ
ƚŽǆŝĐŝƚǇ



^ƵďƐƚĂŶĐĞ



















y



ĐƵƚĞŚĂǌĂƌĚ
ƚŽĂƋƵĂƚŝĐ
ĞŶǀŝƌŽŶŵĞŶƚ



















y



ŚƌŽŶŝĐ
ŚĂǌĂƌĚƚŽ
ĂƋƵĂƚŝĐ
ĞŶǀŝƌŽŶŵĞŶƚ

^ŝŐŵĂůĚƌŝĐŚ











^ŝŐŵĂůĚƌŝĐŚ





^ŝŐŵĂůĚƌŝĐŚ



^ŽƵƌĐĞ

ĐƵƚĞƚŽǆŝĐŝƚǇ;ŽƌĂů͕ĚĞƌŵĂů͕ŝŶŚĂůĂƚŝŽŶͿ͕
^ŬŝŶŝƌƌŝƚĂƚŝŽŶ͕ǇĞŝƌƌŝƚĂƚŝŽŶ͕^ŬŝŶ
ƐĞŶƐŝƚŝǌĂƚŝŽŶ͕^ƉĞĐŝĨŝĐƚĂƌŐĞƚŽƌŐĂŶ
ƚŽǆŝĐŝƚǇʹƐŝŶŐůĞĞǆƉŽƐƵƌĞ͕ZĞƐƉŝƌĂƚŽƌǇ
ƐĞŶƐŝƚŝǌĂƚŝŽŶ͕ĂƌĐŝŶŽŐĞŶ͕DƵƚĂŐĞŶŝĐŝƚǇ͕
ZĞƉƌŽĚƵĐƚŝǀĞƚŽǆŝĐŝƚǇ͕^ƉĞĐŝĨŝĐƚĂƌŐĞƚ

E/ŽŶt>

E/ŽŶt>

E/ŽŶt>

E/ŽŶt>

ĐƵƚĞƚŽǆŝĐŝƚǇ;ŽƌĂů͕ĚĞƌŵĂů͕ŝŶŚĂůĂƚŝŽŶͿ͕
^ŬŝŶŝƌƌŝƚĂƚŝŽŶ͕ǇĞŝƌƌŝƚĂƚŝŽŶ͕^ŬŝŶ
ƐĞŶƐŝƚŝǌĂƚŝŽŶ͕^ƉĞĐŝĨŝĐƚĂƌŐĞƚŽƌŐĂŶ
ƚŽǆŝĐŝƚǇʹƐŝŶŐůĞĞǆƉŽƐƵƌĞ
E/ŽŶt>
E/ŽŶt>

E/ŽŶt>

ĐƵƚĞƚŽǆŝĐŝƚǇ;ŽƌĂů͕ĚĞƌŵĂů͕ŝŶŚĂůĂƚŝŽŶͿ͕
^ŬŝŶŝƌƌŝƚĂƚŝŽŶ͕ǇĞŝƌƌŝƚĂƚŝŽŶ͕^ŬŝŶ
ƐĞŶƐŝƚŝǌĂƚŝŽŶ͕^ƉĞĐŝĨŝĐƚĂƌŐĞƚŽƌŐĂŶ
ƚŽǆŝĐŝƚǇʹƐŝŶŐůĞĞǆƉŽƐƵƌĞ͕ZĞƐƉŝƌĂƚŽƌǇ
ƐĞŶƐŝƚŝǌĂƚŝŽŶ
E/ŽŶt>
E/ŽŶt>

ƚŽǆŝĐŝƚǇʹƐŝŶŐůĞĞǆƉŽƐƵƌĞ͕ZĞƐƉŝƌĂƚŽƌǇ
ƐĞŶƐŝƚŝǌĂƚŝŽŶ
E/ŽŶt>

EŽƚĞƐ



ϮϯϴϭͲϮϭͲϳ

ϮϬϬͲϮϯͲϳ

ϮϬϱͲϭϮͲϵ

Ͳ

WǇƌĞŶĞ͕ϭͲŵĞƚŚǇů

ĞŶǌŽŬůǆĂŶƚŚƌĞŶĞ

ďĞŶǌŽ;ĐͿĨůƵŽƌĞŶĞ

;ϳ,ͲďĞŶǌŽ;ĐͿĨůƵŽƌĞŶĞŝƐ
ƐƵŐŐĞƐƚĞĚďǇ^ŝŐŵĂůĚƌŝĐŚ
ǁĞďƐŝƚĞͿ
WǇƌĞŶĞ͕ϭ͕ϯͲĚŝŵĞƚŚǇů

ϲϰϰϬϭͲϮϭͲϰ





ϮϬϲͲϰϰͲϬ

&ůƵŽƌĂŶƚŚƌĞŶĞ



ǆ



y

ϭϮϵͲϬϬͲϬ

WǇƌĞŶĞ







y

y



ĂƌĐŝŶŽŐĞŶ ĐƵƚĞ
ƚŽǆŝĐŝƚǇ



^ƵďƐƚĂŶĐĞ









y

y

ĐƵƚĞŚĂǌĂƌĚ
ƚŽĂƋƵĂƚŝĐ
ĞŶǀŝƌŽŶŵĞŶƚ









y

y

ŚƌŽŶŝĐ
ŚĂǌĂƌĚƚŽ
ĂƋƵĂƚŝĐ
ĞŶǀŝƌŽŶŵĞŶƚ



^ŝŐŵĂůĚƌŝĐŚ



^ŝŐŵĂůĚƌŝĐŚ

^ŝŐŵĂůĚƌŝĐŚ

d,Wt'^

^ŝŐŵĂůĚƌŝĐŚ

^ŽƵƌĐĞ

E/ŽŶt>

E/ŽŶt>

ĂƌĐŝŶŽŐĞŶ

E/ŽŶt>

E/ŽŶt>

ĐƵƚĞƚŽǆŝĐŝƚǇ;ŽƌĂů͕ĚĞƌŵĂů͕
ŝŶŚĂůĂƚŝŽŶͿ͕^ŬŝŶŝƌƌŝƚĂƚŝŽŶ͕ǇĞ
ŝƌƌŝƚĂƚŝŽŶ͕^ŬŝŶƐĞŶƐŝƚŝǌĂƚŝŽŶ͕^ƉĞĐŝĨŝĐ
ƚĂƌŐĞƚŽƌŐĂŶƚŽǆŝĐŝƚǇʹƐŝŶŐůĞ
ĞǆƉŽƐƵƌĞ͕

ĐƵƚĞƚŽǆŝĐŝƚǇ;ŽƌĂů͕ĚĞƌŵĂů͕ŝŶŚĂůĂƚŝŽŶͿ͕
^ŬŝŶŝƌƌŝƚĂƚŝŽŶ͕ǇĞŝƌƌŝƚĂƚŝŽŶ͕^ŬŝŶ
ƐĞŶƐŝƚŝǌĂƚŝŽŶ͕^ƉĞĐŝĨŝĐƚĂƌŐĞƚŽƌŐĂŶ
ƚŽǆŝĐŝƚǇʹƐŝŶŐůĞĞǆƉŽƐƵƌĞ
E/ŽŶt>

ZĨ;ŽƌĂůͿсϬ͘ϬϯŵŐͬŬŐͬĚĂǇ

E/ŽŶt>

ŽƌŐĂŶƚŽǆŝĐŝƚǇʹƌĞƉĞĂƚĞĚĞǆƉŽƐƵƌĞ͕
ƐƉŝƌĂƚŝŽŶ,ĂǌĂƌĚ
E/ŽŶt>
ZĞƐƉŝƌĂƚŽƌǇƐĞŶƐŝƚŝǌĂƚŝŽŶ͕
ĂƌĐŝŶŽŐĞŶŝĐŝƚǇ͕DƵƚĂŐĞŶŝĐŝƚǇ͕
ZĞƉƌŽĚƵĐƚŝǀĞƚŽǆŝĐŝƚǇ͕^ƉĞĐŝĨŝĐƚĂƌŐĞƚ
ŽƌŐĂŶƚŽǆŝĐŝƚǇʹƐŝŶŐůĞĞǆƉŽƐƵƌĞ͕^ƉĞĐŝĨŝĐ
ƚĂƌŐĞƚŽƌŐĂŶƚŽǆŝĐŝƚǇʹƌĞƉĞĂƚĞĚ
ĞǆƉŽƐƵƌĞ͕ƐƉŝƌĂƚŝŽŶŚĂǌĂƌĚ

EŽƚĞƐ

y

ϮϭϳͲϱϵͲϰ

ϵϮͲϮϰͲϬ

ϲϱϮͲϬϰͲϬ

ϱϬͲϯϮͲϴ

ϮϬϳͲϬϴͲϵ

ϭϵϭͲϮϰͲϮ

dƌŝƉŚĞŶǇůĞŶĞ

EĂƉŚƚŚĂĐĞŶĞ

ĞŶǌŽĐƉŚĞŶĂŶƚŚƌĞŶĞ͕ϱͲ
ŵĞƚŚǇů
ďĞŶǌŽ;ĂͿƉǇƌĞŶĞ

ĞŶǌŽŬĨůƵŽƌĂŶƚŚƌĞŶĞ

ĞŶǌŽŐŚŝƉĞƌǇůĞŶĞ

^ĐŽƚƚŝƐŚŶǀŝƌŽŶŵĞŶƚĂů
WƌŽƚĞĐƚŝŽŶŐĞŶĐǇ
WƵďůŝĐ,ĞĂůƚŚŶŐůĂŶĚ

^W

W,

EŽŝŶĨŽƌŵĂƚŝŽŶĂǀĂŝůĂďůĞŽŶ
tŽƌŬƉůĂĐĞǆƉŽƐƵƌĞ>ŝŵŝƚƐ



y

EŽƚ
ĂǀĂŝůĂďůĞ



E/ŽŶt>

EŽƚĞƐ



ϭϴϲϯϲͲϴϳͲϴ

WŽƐƐŝďůĞ
ŵƵƚĂŐĞŶ͍


ϮϯϵͲϯϱͲϬ

ĞŶǌŽďŶĂƉŚƚŚĂϮ͕ϭͲ
ĚƚŚŝŽƉŚĞŶĞ
ĞŶǌŽĂƉŚĞŶĂǌŝŶĞ͕ϭϮͲŽǆŝĚĞ

y

y







y





ĐƵƚĞŚĂǌĂƌĚ
ƚŽĂƋƵĂƚŝĐ
ĞŶǀŝƌŽŶŵĞŶƚ

E:,

^ŝŐŵĂůĚƌŝĐŚ

E>D









ǆ







ĂƌĐŝŶŽŐĞŶ ĐƵƚĞ
ƚŽǆŝĐŝƚǇ



^ƵďƐƚĂŶĐĞ

E/ŽŶt>

E/ŽŶt>

EŽƚĞƐ

^ŝŐŵĂůĚƌŝĐŚ

^ŝŐŵĂůĚƌŝĐŚ

,^


ǁǁǁ͘ƐŝŐŵĂĂůĚƌŝĐŚ͘ĐŽŵ
;ĐŚĞŵŝĐĂůƐƵƉƉůǇĐŽŵƉĂŶǇͿ
EĞǁ:ĞƌƐĞǇĞƉĂƌƚŵĞŶƚŽĨ
,ĞĂůƚŚͲh^

,ĞĂůƚŚĂŶĚ^ĂĨĞƚǇ
ǆĞĐƵƚŝǀĞ
ŚĞŵŝĐĂůƐƵƉƉůǇ
ĐŽŵƉĂŶǇ

,^
^ƉĞĐƚƌƵŵĐŚĞŵŝĐĂů͘ĐŽŵ

/ŶƐƚŝƚƵƚĞŽĨZĞĨĞƌĞŶĐĞ
DĂƚĞƌŝĂůƐĂŶĚ
DĞĂƐƵƌĞŵĞŶƚƐ

/ZDD

/ŶĚĞǆĚŽƐĞʹŽƌĂůͲϬ͘ϬϮƵŐŬŐͲϭďǁĚĂǇͲϭ
ZĞƐƉŝƌĂƚŽƌǇƐĞŶƐŝƚŝǌĂƚŝŽŶ͕ĂƌĐŝŶŽŐĞŶ͕
DƵƚĂŐĞŶŝĐŝƚǇ͕ZĞƉƌŽĚƵĐƚŝǀĞƚŽǆŝĐŝƚǇ͕
^ƉĞĐŝĨŝĐƚĂƌŐĞƚŽƌŐĂŶƚŽǆŝĐŝƚǇʹƐŝŶŐůĞ
ĞǆƉŽƐƵƌĞ͕^ƉĞĐŝĨŝĐƚĂƌŐĞƚŽƌŐĂŶƚŽǆŝĐŝƚǇʹ
ƌĞƉĞĂƚĞĚĞǆƉŽƐƵƌĞ͕ƐƉŝƌĂƚŝŽŶ,ĂǌĂƌĚ
E/ŽŶt>
E/ŽŶt>

/ŶĚĞǆĚŽƐĞͲŝŶŚĂůĂƚŝŽŶͲϬ͘ϳǆϭϬͲϯƵŐŬŐͲϭ
ďǁĚĂǇͲϭ

^ŬŝŶĐŽƌƌŽƐŝŽŶ͕^ĞƌŝŽƵƐĞǇĞĚĂŵĂŐĞ
E/ŽŶt>
^ƉĞĐƚƌƵŵĐŚĞŵŝĐĂů͘ĐŽŵ ĐƵƚĞƚŽǆŝĐŝƚǇ͘dŚĞƌĞĂƌĞŶŽŬŶŽǁŶ
ĞĨĨĞĐƚƐĨƌŽŵĐŚƌŽŶŝĐĞǆƉŽƐƵƌĞ
E/ŽŶt>

E/ŽŶt>







^ŽƵƌĐĞ

h^EĂƚŝŽŶĂů>ŝďƌĂƌǇŽĨ
DĞĚŝĐŝŶĞ

y

y







y





ŚƌŽŶŝĐ
ŚĂǌĂƌĚƚŽ
ĂƋƵĂƚŝĐ
ĞŶǀŝƌŽŶŵĞŶƚ



ƉĞƐƚŝĐŝĚĞŝŶĨŽ͘ŽƌŐ

^ƵďƐƚĂŶĐĞ

ĐƵƚĞŚĂǌĂƌĚ
ƚŽĂƋƵĂƚŝĐ
ĞŶǀŝƌŽŶŵĞŶƚ

&ŝƐŚĞƌ^ĐŝĞŶƚŝĨŝĐ

ĂƌĐŝŶŽŐĞŶ ĐƵƚĞ
ƚŽǆŝĐŝƚǇ

WĞƐƚŝĐŝĚĞĂƚĂďĂƐĞͲh^



^ŽƵƌĐĞ

ŚĞŵŝĐĂůƐƵƉƉůǇĐŽŵƉĂŶǇ

ŚƌŽŶŝĐ
ŚĂǌĂƌĚƚŽ
ĂƋƵĂƚŝĐ
ĞŶǀŝƌŽŶŵĞŶƚ
ůĨĂĞƐĂƌ

EŽƚĞƐ

^ƵƉƉůŝĞƌŽĨŵĂƚĞƌŝĂůƐ
ĂŶĚƌĞĂŐĞŶƚƐ

^
EƵŵďĞƌ

ϲϲϲϯϴͲϮϮͲϬ

Ͳ

Ͳ
ϭϮϬͲϵϮͲϯ

ϲϮϱͲϴϲͲϱ

Ͳ

Ͳ
ϭϭϬͲϭϵͲϬ

Ͳ
ϲϮϮͲϰϲͲϴ

Ͳ

ϳϵͲϯϭͲϮ


^ƵďƐƚĂŶĐĞƐ

ŽͲĐĞƚǇůͲ>ͲƐĞƌŝŶĞ

ϭͲĞŽǆǇͲĚͲŵĂŶŶŝƚŽů

ϮͲǇĐůŽƉĞŶƚĂŶŽŶĞ
;ǇĐůŽƉĞŶƚĂŶŽŶĞŝƐƐƵŐŐĞƐƚĞĚďǇ
^ŝŐŵĂůĚƌŝĐŚǁĞďƐŝƚĞͿ

Ϯ͕ϱͲŝŵĞƚŚǇůĨƵƌĂŶ

ϮͲ&ƵƌĂŶŬĞƚŽŶ

ϮͲDĞƚŚǇůƉƌŽƉǇůĂĐĞƚĂƚĞ
ůƐŽŬŶŽǁŶĂƐ/ƐŽďƵƚǇůĂĐĞƚĂƚĞ

ĂƌďĂŵŝĐĂĐŝĚ͕ƉŚĞŶǇůĞƐƚĞƌ
ůƐŽŬŶŽǁŶĂƐWŚĞŶǇůĐĂƌďĂŵĂƚĞ

WƌŽƉŝŽŶŝĐĂĐŝĚϮͲŵĞƚŚǇůďĞŶǌǇů
ĞƐƚĞƌ
ůƐŽŬŶŽǁŶĂƐ/ƐŽďƵƚǇƌŝĐĂĐŝĚ















ĂƌĐŝŶŽŐĞŶ


y

y

y


y




ĐƵƚĞ
ƚŽǆŝĐŝƚǇ















ĐƵƚĞ
ŚĂǌĂƌĚƚŽ
ĂƋƵĂƚŝĐ
ĞŶǀŝƌŽŶŵĞŶƚ
















^ŝŐŵĂůĚƌŝĐŚ

^ŝŐŵĂůĚƌŝĐŚ

^ŝŐŵĂůĚƌŝĐŚ



^ŝŐŵĂůĚƌŝĐŚ


^ŝŐŵĂůĚƌŝĐŚ



ŚƌŽŶŝĐ
^ŽƵƌĐĞƐ
ŚĂǌĂƌĚƚŽ
ĂƋƵĂƚŝĐ
ĞŶǀŝƌŽŶŵĞŶƚ



ǇĞͲƐŚŝĞůĚ͕ŐůŽǀĞƐĂŶĚƌĞƐƉŝƌĂƚŽƌ
ƌĞĐŽŵŵĞŶĚĞĚǁŚĞŶŚĂŶĚůŝŶŐ͘
E/ŽŶt>
ĐƵƚĞƚŽǆŝĐŝƚǇ;ŽƌĂů͕ĚĞƌŵĂů͕ŝŶŚĂůĂƚŝŽŶͿ͕
^ŬŝŶŝƌƌŝƚĂƚŝŽŶ͕ǇĞŝƌƌŝƚĂƚŝŽŶ͕^ŬŝŶ
ƐĞŶƐŝƚŝǌĂƚŝŽŶ͕^ƉĞĐŝĨŝĐƚĂƌŐĞƚŽƌŐĂŶ
ƚŽǆŝĐŝƚǇʹƐŝŶŐůĞĞǆƉŽƐƵƌĞ
E/ŽŶt>

ĐƵƚĞƚŽǆŝĐŝƚǇ;ŽƌĂů͕ĚĞƌŵĂů͕ŝŶŚĂůĂƚŝŽŶͿ͕
^ŬŝŶŝƌƌŝƚĂƚŝŽŶ͕ǇĞŝƌƌŝƚĂƚŝŽŶ͕^ŬŝŶ
ƐĞŶƐŝƚŝǌĂƚŝŽŶ͕^ƉĞĐŝĨŝĐƚĂƌŐĞƚŽƌŐĂŶ
ƚŽǆŝĐŝƚǇʹƐŝŶŐůĞĞǆƉŽƐƵƌĞ
E/ŽŶt>
EŽŚƵŵĂŶŚĞĂůƚŚƌŝƐŬĐůĂƐƐŝĨŝĐĂƚŝŽŶůŝƐƚĞĚ͘


ĐƵƚĞƚŽǆŝĐŝƚǇ;ŽƌĂů͕ĚĞƌŵĂů͕ŝŶŚĂůĂƚŝŽŶͿ͕
^ŬŝŶŝƌƌŝƚĂƚŝŽŶ͕ǇĞŝƌƌŝƚĂƚŝŽŶ͕^ŬŝŶ
ƐĞŶƐŝƚŝǌĂƚŝŽŶ͕^ƉĞĐŝĨŝĐƚĂƌŐĞƚŽƌŐĂŶ
ƚŽǆŝĐŝƚǇʹƐŝŶŐůĞĞǆƉŽƐƵƌĞ
E/ŽŶt>
ĐƵƚĞƚŽǆŝĐŝƚǇ;ŽƌĂů͕ĚĞƌŵĂů͕ŝŶŚĂůĂƚŝŽŶͿ͕
^ŬŝŶŝƌƌŝƚĂƚŝŽŶ͕ǇĞŝƌƌŝƚĂƚŝŽŶ͕^ŬŝŶ
ƐĞŶƐŝƚŝǌĂƚŝŽŶ͕^ƉĞĐŝĨŝĐƚĂƌŐĞƚŽƌŐĂŶ
ƚŽǆŝĐŝƚǇʹƐŝŶŐůĞĞǆƉŽƐƵƌĞ
E/ŽŶt>
E/ŽŶt>

E/ŽŶt>

E/ŽŶt>

EŽƚĞƐ

dĂďůĞͲĂƐĞĚŽŶƚŚĞĐŽŵƉŽƐŝƚŝŽŶƐĂŶĂůǇƐŝƐƌĞƐƵůƚƐŽĨĞƐƚĞƌŐƌŽƵƉŝŶĐŽĂůƚĂƌ;ĚĞƌŝǀĞĚĨƌŽŵ͞'ͬD^ŶĂůǇƐŝƐŽĨĐŽĂůƚĂƌĐŽŵƉŽƐŝƚŝŽŶƉƌŽĚƵĐĞĚĨƌŽŵĐŽĂůƉǇƌŽůǇƐŝƐ͕͟:ŝĂŶŐ͕:͕͘ĞƚĂů
;ϮϬϬϳͿ

^
EƵŵďĞƌ

Ͳ
ϰϳϳϭͲϴϬͲϲ

ϱϮϲͲϳϱͲϬ

ϲϵϲϲͲϭϬͲϱ

Ͳ

ϵϴͲϲϳͲϵ

ϭϮϴͲϯϳͲϬ

ϵϱϭͲϱϱͲϯ

^ƵďƐƚĂŶĐĞƐ

ǇĐůŽŚĞǆĂŶĞͲϯͲŶŝƚƌŝůĞ
;ϯͲǇĐůŽŚĞǆĞŶĞͲϭͲĐĂƌďŽǆǇůŝĐĂĐŝĚ
ƐƵŐŐĞƐƚĞĚďǇ^ŝŐŵĂůĚƌŝĐŚ
ǁĞďƐŝƚĞͿ

WŚĞŶŽů͕Ϯ͕ϯͲĚŝŵĞƚŚǇů
;Ϯ͕ϯͲŝŵĞƚŚǇůƉŚĞŶŽůͿ

ϯ͕ϰͲŝŵĞƚŚǇůďĞŶǌǇůĂůĐŽŚŽů

DĞƚŚǇůͲŶŝƚƌŽĐĂƌďŽŶĂƚĞĂĐŝĚĂƚŚǇů
ĞƐƚĞƌ
ϰͲ,ǇĚƌŽǆǇďĞŶǌĞŶĞƐƵůĨŽŶŝĐĂĐŝĚ

ƵƚǇůĂƚĞĚ,ǇĚƌŽǆǇƚŽůƵĞŶĞ

ĚůͲϱͲDĞƚŚǇůƚƌǇƉƚŽƉŚĂŶ














ĂƌĐŝŶŽŐĞŶ











y

y

ĐƵƚĞ
ƚŽǆŝĐŝƚǇ











y

ĐƵƚĞ
ŚĂǌĂƌĚƚŽ
ĂƋƵĂƚŝĐ
ĞŶǀŝƌŽŶŵĞŶƚ




y







y

^ŝŐŵĂůĚƌŝĐŚ

&ŝƐŚĞƌ^ĐŝĞŶĐĞ

^ŝŐŵĂůĚƌŝĐŚ

^ŝŐŵĂůĚƌŝĐŚ



^ŝŐŵĂůĚƌŝĐŚ

^ŝŐŵĂůĚƌŝĐŚ

ŚƌŽŶŝĐ
^ŽƵƌĐĞƐ
ŚĂǌĂƌĚƚŽ
ĂƋƵĂƚŝĐ
ĞŶǀŝƌŽŶŵĞŶƚ


^ŝŐŵĂůĚƌŝĐŚ

ǇĞͲƐŚŝĞůĚ͕ŐůŽǀĞƐĂŶĚƌĞƐƉŝƌĂƚŽƌ
ƌĞĐŽŵŵĞŶĚĞĚǁŚĞŶŚĂŶĚůŝŶŐ͘
E/ŽŶt>
ǇĞͲƐŚŝĞůĚ͕ŐůŽǀĞƐĂŶĚƌĞƐƉŝƌĂƚŽƌ
ƌĞĐŽŵŵĞŶĚĞĚǁŚĞŶŚĂŶĚůŝŶŐ͘
DĂǇĐĂƵƐĞĞǇĞĂŶĚƐŬŝŶŝƌƌŝƚĂƚŝŽŶĂŶĚ
ƌĞƐƉŝƌĂƚŽƌǇĂŶĚĚŝŐĞƐƚŝǀĞƚƌĂĐƚŝƌƌŝƚĂƚŝŽŶ͘
dŽǆŝĐŽůŽŐǇƉƌŽƉĞƌƚŝĞƐŚĂǀĞŶŽƚďĞĞŶĨƵůůǇ
ŝŶǀĞƐƚŝŐĂƚĞĚ

ŽƌƌŽƐŝǀĞƚŽŵĞƚĂůƐ͕^ŬŝŶĐŽƌƌŽƐŝŽŶ͕
^ĞƌŝŽƵƐĞǇĞĚĂŵĂŐĞ
E/ŽŶt>
EŽŚƵŵĂŶŚĞĂůƚŚƌŝƐŬĐůĂƐƐŝĨŝĐĂƚŝŽŶůŝƐƚĞĚ͘

ǇĞͲƐŚŝĞůĚ͕ŐůŽǀĞƐĂŶĚƌĞƐƉŝƌĂƚŽƌ
ƌĞĐŽŵŵĞŶĚĞĚǁŚĞŶŚĂŶĚůŝŶŐ͘
E/ŽŶt>
E/ŽŶt>


^ŬŝŶĐŽƌƌŽƐŝŽŶ͕^ĞƌŝŽƵƐĞǇĞĚĂŵĂŐĞ͕
ĐƵƚĞƚŽǆŝĐŝƚǇ;ŽƌĂů͕ĚĞƌŵĂů͕ŝŶŚĂůĂƚŝŽŶͿ͕
^ŬŝŶŝƌƌŝƚĂƚŝŽŶ͕ǇĞŝƌƌŝƚĂƚŝŽŶ͕^ŬŝŶ
ƐĞŶƐŝƚŝǌĂƚŝŽŶ͕^ƉĞĐŝĨŝĐƚĂƌŐĞƚŽƌŐĂŶ
ƚŽǆŝĐŝƚǇʹƐŝŶŐůĞĞǆƉŽƐƵƌĞ

E/ŽŶt>
ŽƌƌŽƐŝǀĞƚŽŵĞƚĂůƐ͕^ŬŝŶĐŽƌƌŽƐŝŽŶ͕
^ĞƌŝŽƵƐĞǇĞĚĂŵĂŐĞ͕ĐƵƚĞƚŽǆŝĐŝƚǇ;ŽƌĂů͕
ĚĞƌŵĂů͕ŝŶŚĂůĂƚŝŽŶͿ͕
E/ŽŶt>
EŽŚƵŵĂŶŚĞĂůƚŚƌŝƐŬĐůĂƐƐŝĨŝĐĂƚŝŽŶůŝƐƚĞĚ͘

EŽƚĞƐ

ϮϲϬͲϵϰͲϲ

ϭϴϲϵϵͲϰϴͲϰ

ĐƌŝĚŝŶĞ

ϭ͕ϮͲĞŶǌĞĚŝĐĂƌďŽǆǇůŝĐĂĐŝĚ͕ďŝƐ;ϮͲ
ŵĞƚŚůƉƌŽƉǇůͿĞƐƚĞƌ
ŝďƵƚǇůƉŚƚŚĂůĂƚĞ

ϭ͕ϮͲĞŶǌĞŶĞĚŝĐĂƌďŽǆǇůŝĐ
ĂĐŝĚ͕ĚŝƐŽŽĐƚǇůĞƐƚĞƌ

ϭϯϮͲϲϰͲϵ

ϮϳϱϱϰͲϮϲͲϯ

ϴϰͲϳϰͲϮ



ŝďĞŶǌŽĨƵƌĂŶ




y



ĂƌĐŝŶŽŐĞŶ

^
EƵŵďĞƌ

^ƵďƐƚĂŶĐĞƐ

y




y

y

ĐƵƚĞ
ƚŽǆŝĐŝƚǇ



y





y

ĐƵƚĞ
ŚĂǌĂƌĚƚŽ
ĂƋƵĂƚŝĐ
ĞŶǀŝƌŽŶŵĞŶƚ



y





y

>ŽŽŬŚĞŵ͘ĐŽŵ

^ŝŐŵĂůĚƌŝĐŚ




W



^ŝŐŵĂůĚƌŝĐŚ

^ŝŐŵĂůĚƌŝĐŚ

ŚƌŽŶŝĐ
^ŽƵƌĐĞƐ
ŚĂǌĂƌĚƚŽ
ĂƋƵĂƚŝĐ
ĞŶǀŝƌŽŶŵĞŶƚ

ZĞƐƉŝƌĂƚŽƌǇƐĞŶƐŝƚŝǌĂƚŝŽŶ͕ĂƌĐŝŶŽŐĞŶ͕
DƵƚĂŐĞŶŝĐŝƚǇ͕ZĞƉƌŽĚƵĐƚŝǀĞƚŽǆŝĐŝƚǇ͕
^ƉĞĐŝĨŝĐƚĂƌŐĞƚŽƌŐĂŶƚŽǆŝĐŝƚǇʹƐŝŶŐůĞ
ĞǆƉŽƐƵƌĞ͕^ƉĞĐŝĨŝĐƚĂƌŐĞƚŽƌŐĂŶƚŽǆŝĐŝƚǇʹ
ƌĞƉĞĂƚĞĚĞǆƉŽƐƵƌĞ͕ƐƉŝƌĂƚŝŽŶ,ĂǌĂƌĚ
ŶŝŵĂůƚĞƐƚƐƐŚŽǁŵŽĚĞƌĂƚĞƚŽǆŝĐŝƚǇĨƌŽŵ
ŝŶŚĂůĂƚŝŽŶĂŶĚůŽǁƚŽǆŝĐŝƚǇĨƌŽŵŽƌĂů
ĞǆƉŽƐƵƌĞ͘EŽŚƵŵĂŶƚĞƐƚƌĞƐƵůƚƐ͘
EŽŝŶĨŽƌŵĂƚŝŽŶŽŶĐĂƌĐŝŶŽŐĞŶŝĐŝƚǇ͘
E/ŽŶt>
DŽĚĞƌĂƚĞůǇƚŽǆŝĐďǇŝŶŐĞƐƚŝŽŶ͕ŵŝůĚůǇďǇ
ƐŬŝŶĐŽŶƚĂĐƚ͘^ŬŝŶŝƌƌŝƚĂŶƚ͘WŽƐƐŝďůĞƌŝƐŬŽĨ
ŝŵƉĂŝƌĞĚĨĞƌƚŝůŝƚǇĂŶĚƉŽƐƐŝďůĞƌŝƐŬŽĨ
ŚĂƌŵƚŽƵŶďŽƌŶĐŚŝůĚ͘
E/ŽŶt>

ĐƵƚĞƚŽǆŝĐŝƚǇ;ŽƌĂů͕ĚĞƌŵĂů͕ŝŶŚĂůĂƚŝŽŶͿ͕
^ŬŝŶŝƌƌŝƚĂƚŝŽŶ͕ǇĞŝƌƌŝƚĂƚŝŽŶ͕^ŬŝŶ
ƐĞŶƐŝƚŝǌĂƚŝŽŶ͕^ƉĞĐŝĨŝĐƚĂƌŐĞƚŽƌŐĂŶ
ƚŽǆŝĐŝƚǇʹƐŝŶŐůĞĞǆƉŽƐƵƌĞ
E/ŽŶt>
ĐƵƚĞƚŽǆŝĐŝƚǇ;ŽƌĂů͕ĚĞƌŵĂů͕ŝŶŚĂůĂƚŝŽŶͿ͕
^ŬŝŶŝƌƌŝƚĂƚŝŽŶ͕ǇĞŝƌƌŝƚĂƚŝŽŶ͕^ŬŝŶ
ƐĞŶƐŝƚŝǌĂƚŝŽŶ͕^ƉĞĐŝĨŝĐƚĂƌŐĞƚŽƌŐĂŶ
ƚŽǆŝĐŝƚǇʹƐŝŶŐůĞĞǆƉŽƐƵƌĞ
E/ŽŶt>
E/ŽŶt>

E/ŽŶt>

EŽƚĞƐ

WĞƐƚŝĐŝĚĞĂƚĂďĂƐĞͲ
h^

ƉĞƐƚŝĐŝĚĞŝŶĨŽ͘ŽƌŐ

W,

ĐƵƚĞ
ƚŽǆŝĐŝƚǇ

&ŝƐŚĞƌ^ĐŝĞŶƚŝĨŝĐ

E:,

^ŝŐŵĂůĚƌŝĐŚ

^ĐŽƚƚŝƐŚŶǀŝƌŽŶŵĞŶƚĂů
WƌŽƚĞĐƚŝŽŶŐĞŶĐǇ
WƵďůŝĐ,ĞĂůƚŚŶŐůĂŶĚ

^W

ĂƌĐŝŶŽŐĞŶ

EŽŝŶĨŽƌŵĂƚŝŽŶ
E>D
ĂǀĂŝůĂďůĞŽŶtŽƌŬƉůĂĐĞ
ǆƉŽƐƵƌĞ>ŝŵŝƚƐ

^
EƵŵďĞƌ

E/ŽŶt>

EŽƚĞƐ

^ƵďƐƚĂŶĐĞƐ


ǁǁǁ͘ƐŝŐŵĂĂůĚƌŝĐŚ͘ĐŽŵ
;ĐŚĞŵŝĐĂůƐƵƉƉůǇĐŽŵƉĂŶǇͿ
EĞǁ:ĞƌƐĞǇĞƉĂƌƚŵĞŶƚŽĨ
,ĞĂůƚŚͲh^
ŚĞŵŝĐĂůƐƵƉƉůǇĐŽŵƉĂŶǇ

EŽƚĞƐ

ůĨĂĞƐĂƌ

^ƉĞĐƚƌƵŵĐŚĞŵŝĐĂů͘ĐŽŵ

,^

/ZDD

ŚƌŽŶŝĐ
^ŽƵƌĐĞƐ
ŚĂǌĂƌĚƚŽ
ĂƋƵĂƚŝĐ
ĞŶǀŝƌŽŶŵĞŶƚ

h^EĂƚŝŽŶĂů>ŝďƌĂƌǇŽĨ
DĞĚŝĐŝŶĞ

ĐƵƚĞ
ŚĂǌĂƌĚƚŽ
ĂƋƵĂƚŝĐ
ĞŶǀŝƌŽŶŵĞŶƚ

^ƵƉƉůŝĞƌŽĨŵĂƚĞƌŝĂůƐĂŶĚ
ƌĞĂŐĞŶƚƐ

ŚĞŵŝĐĂůƐƵƉƉůǇĐŽŵƉĂŶǇ

,ĞĂůƚŚĂŶĚ^ĂĨĞƚǇǆĞĐƵƚŝǀĞ

/ŶƐƚŝƚƵƚĞŽĨZĞĨĞƌĞŶĐĞ
DĂƚĞƌŝĂůƐĂŶĚDĞĂƐƵƌĞŵĞŶƚƐ





ϭϭϮϬͲϳϮͲϱ

ϭϬϵͲϬϲͲϴ

ϭϬϴͲϵϵͲϲ

ϭϬϴͲϰϴͲϱ

ϲϮͲϱϯͲϯΎ

ϭϬϴͲϵϱͲϮΎ

Ͳ
ϭϮϬͲϴϬͲϵ

ϵϱͲϰϴͲϳ

ǇĐůŽƉĞŶƚĂŶŽŶĞ͕ϮͲ
ŵĞƚŚǇů
WǇƌŝĚŝŶĞ͕ϮͲŵĞƚŚǇů

WǇƌŝĚŝŶĞ͕ϯͲŵĞƚŚǇů

Ϯ͕ϲͲĚŝŵĞƚŚǇůƉǇƌŝĚŝŶĞ

ŶŝůŝŶĞ

WŚĞŶŽů

ϭ͕ϮͲďĞŶǌǇůĚŝŽů
ůƐŽŬŶŽǁŶĂƐϭ͕ϮͲ
ŝŚǇĚƌŽǆǇďĞŶǌĞŶĞ

WŚĞŶŽů͕ϮͲŵĞƚŚǇů

WŽƐƐŝďůǇ

ǆ

y







Ͳ
ϭϮϬͲϵϮͲϯ

ϮͲǇĐůŽƉĞŶƚĂŶŽŶĞ
;ǇĐůŽƉĞŶƚĂŶŽŶĞŝƐ
ƐƵŐŐĞƐƚĞĚďǇ^ŝŐŵĂ
ůĚƌŝĐŚǁĞďƐŝƚĞͿ

y

ĂƌĐŝŶŽŐĞŶ

^
EƵŵďĞƌ

^ƵďƐƚĂŶĐĞ



ǆ

y

y

y

y




y

y

ĐƵƚĞ
ƚŽǆŝĐŝƚǇ





y











ĐƵƚĞ
ŚĂǌĂƌĚƚŽ
ĂƋƵĂƚŝĐ
ĞŶǀŝƌŽŶŵĞŶƚ






y











W

 ^ŝŐŵĂůĚƌŝĐŚ

W,

W,

^ŝŐŵĂůĚƌŝĐŚ

^ŝŐŵĂůĚƌŝĐŚ

^ŝŐŵĂůĚƌŝĐŚ

^ŝŐŵĂůĚƌŝĐŚ


^ŝŐŵĂůĚƌŝĐŚ

ŚƌŽŶŝĐŚĂǌĂƌĚ ^ŽƵƌĐĞ
ƚŽĂƋƵĂƚŝĐ
ĞŶǀŝƌŽŶŵĞŶƚ


ĐƵƚĞƚŽǆŝĐŝƚǇ;ŽƌĂů͕ĚĞƌŵĂů͕ŝŶŚĂůĂƚŝŽŶͿ͕^ŬŝŶ
ŝƌƌŝƚĂƚŝŽŶ͕ǇĞŝƌƌŝƚĂƚŝŽŶ͕^ŬŝŶƐĞŶƐŝƚŝǌĂƚŝŽŶ͕
^ƉĞĐŝĨŝĐƚĂƌŐĞƚŽƌŐĂŶƚŽǆŝĐŝƚǇʹƐŝŶŐůĞĞǆƉŽƐƵƌĞ
E/ŽŶt>
EŽŚƵŵĂŶŚĞĂůƚŚƌŝƐŬƐƌĞĐŽƌĚƐ
E/ŽŶt>
ĐƵƚĞƚŽǆŝĐŝƚǇ;ŽƌĂů͕ĚĞƌŵĂůĂŶĚŝŶŚĂůĂƚŝŽŶͿ
E/ŽŶt>
ĐƵƚĞƚŽǆŝĐŝƚǇ;ŽƌĂů͕ĚĞƌŵĂůĂŶĚŝŶŚĂůĂƚŝŽŶͿ
ŽƌƌŽƐŝǀĞƚŽŵĞƚĂůƐ͕^ŬŝŶĐŽƌƌŽƐŝŽŶ͕^ĞƌŝŽƵƐĞǇĞ
ĚĂŵĂŐĞ
E/ŽŶt>
ĐƵƚĞƚŽǆŝĐŝƚǇ;ŽƌĂů͕ĚĞƌŵĂů͕ŝŶŚĂůĂƚŝŽŶͿ͕^ŬŝŶ
ŝƌƌŝƚĂƚŝŽŶ͕ǇĞŝƌƌŝƚĂƚŝŽŶ͕^ŬŝŶƐĞŶƐŝƚŝǌĂƚŝŽŶ͕
^ƉĞĐŝĨŝĐƚĂƌŐĞƚŽƌŐĂŶƚŽǆŝĐŝƚǇʹƐŝŶŐůĞĞǆƉŽƐƵƌĞ
E/ŽŶt>
>d>;ϴŚŽƵƌƌĞĨĞƌĞŶĐĞƉĞƌŝŽĚͿ͗ϭƉƉŵ;ϰŵŐŵͲ
ϯ
Ϳ
^d>ʹEKE^W/&/
>d>;ϴŚŽƵƌƌĞĨĞƌĞŶĐĞƉĞƌŝŽĚͿ͗ϮƉƉŵ;ϳ͘ϴŵŐ
ŵͲϯͿ
^d>ʹEKE^W/&/
^ŬŝŶĐŽƌƌŽƐŝŽŶ͕^ĞƌŝŽƵƐĞǇĞĚĂŵĂŐĞ͕ĂĐƚƵĂƚĞ
ƚŽǆŝĐŝƚǇ;ŽƌĂů͕ĚĞƌŵĂůĂŶĚŝŶŚĂůĂƚŝŽŶͿ͕ƐŬŝŶ
ŝƌƌŝƚĂƚŝŽŶ͕ĞǇĞŝƌƌŝƚĂƚŝŽŶ͕ƐŬŝŶƐĞŶƐŝƚŝƐĂƚŝŽŶ͕
ƐƉĞĐŝĨŝĐƚĂƌŐĞƚŽƌŐĂŶƚŽǆŝĐŝƚǇʹƐŝŶŐůĞĞǆƉŽƐƵƌĞ
E/ŽŶt>


EŽƚĞƐ

dĂďůĞͲĂƐĞĚŽŶƚŚĞĐŽŵƉŽƐŝƚŝŽŶƐĂŶĂůǇƐŝƐƌĞƐƵůƚƐŽĨƉŽůĂƌŐƌŽƵƉŝŶĐŽĂůƚĂƌ;ĚĞƌŝǀĞĚĨƌŽŵ͞'ͬD^ŶĂůǇƐŝƐŽĨĐŽĂůƚĂƌĐŽŵƉŽƐŝƚŝŽŶƉƌŽĚƵĐĞĚĨƌŽŵĐŽĂůƉǇƌŽůǇƐŝƐ͕͟:ŝĂŶŐ͕:͕͘ĞƚĂů
;ϮϬϬϳͿ

ϭϬϴͲϯϵͲϰ


ϭϬϴͲϲϴͲϵ

WŚĞŶŽů͕ϯͲŵĞƚŚǇů

WŚĞŶŽů͕ϯ͕ϱͲĚŝŵĞƚŚǇů
ůƐŽŬŶŽǁŶĂƐ
ʹŵͲyǇůĞŶŽů
WŚĞŶŽů͕ϭ͕ϮͲĚŝŵĞƚŚǇů

;Ϯ͕ϯͲĚŝŵĞƚŚǇůƉŚĞŶŽů
ƐƵŐŐĞƐƚĞĚďǇ^ŝŐŵĂ
ůĚƌŝĐŚǁĞďƐŝƚĞͿ
WŚĞŶŽů͕ϯ͕ϰͲĚŝŵĞƚŚǇů



y




Ͳ

ϲϭϮͲϲϬͲϮ

ƉŚĞŶŽů͕ϭ͕ϮͲĚŝƉŚĞŶĞ͕ϰͲ
ĞƚŚǇů
YƵŝŶŽůŝŶĞ͕ϳͲŵĞƚŚǇů




ϵϱͲϮϬͲϱ

y

 y

/ŶĚŽůĞ͕ϮͲŵĞƚŚǇů

y




y

y

ĐƵƚĞ
ƚŽǆŝĐŝƚǇ

 y

ϭϭϵͲϲϱͲϯ



WŽƐƐŝďůǇ

ĂƌĐŝŶŽŐĞŶ

/ƐŽƋƵŝŶŽůŝŶĞ

ϵϱͲϲϱͲϴ



ϱϮϲͲϳϱͲϬ

^
EƵŵďĞƌ

^ƵďƐƚĂŶĐĞ







y



y

y


y









ĐƵƚĞ
ŚĂǌĂƌĚƚŽ
ĂƋƵĂƚŝĐ
ĞŶǀŝƌŽŶŵĞŶƚ
y

y



y

y


y

y

 ^ŝŐŵĂůĚƌŝĐŚ



 ^ŝŐŵĂůĚƌŝĐŚ

 ^ŝŐŵĂůĚƌŝĐŚ

^ŝŐŵĂůĚƌŝĐŚ



^ŝŐŵĂůĚƌŝĐŚ

^ŝŐŵĂůĚƌŝĐŚ

W
^ŝŐŵĂůĚƌŝĐŚ

^ŝŐŵĂůĚƌŝĐŚ

ŚƌŽŶŝĐŚĂǌĂƌĚ ^ŽƵƌĐĞ
ƚŽĂƋƵĂƚŝĐ
ĞŶǀŝƌŽŶŵĞŶƚ

^ŬŝŶĐŽƌƌŽƐŝŽŶ͕^ĞƌŝŽƵƐĞǇĞĚĂŵĂŐĞ͕ĐƵƚĞ
ƚŽǆŝĐŝƚǇ;ŽƌĂů͕ĚĞƌŵĂů͕ŝŶŚĂůĂƚŝŽŶͿ͕^ŬŝŶ

^ŬŝŶĐŽƌƌŽƐŝŽŶ͕^ĞƌŝŽƵƐĞǇĞĚĂŵĂŐĞ͕ĂĐƚƵĂƚĞ
ƚŽǆŝĐŝƚǇ;ŽƌĂů͕ĚĞƌŵĂůĂŶĚŝŶŚĂůĂƚŝŽŶͿ
E/ŽŶt>

^ŬŝŶĐŽƌƌŽƐŝŽŶ͕^ĞƌŝŽƵƐĞǇĞĚĂŵĂŐĞ͕ĂĐƚƵĂƚĞ
ƚŽǆŝĐŝƚǇ;ŽƌĂů͕ĚĞƌŵĂůĂŶĚŝŶŚĂůĂƚŝŽŶͿ
E/ŽŶt>
^ŬŝŶĐŽƌƌŽƐŝŽŶ͕^ĞƌŝŽƵƐĞǇĞĚĂŵĂŐĞ͕ĂĐƚƵĂƚĞ
ƚŽǆŝĐŝƚǇ;ŽƌĂů͕ĚĞƌŵĂůĂŶĚŝŶŚĂůĂƚŝŽŶͿ
E/ŽŶt>


^ŬŝŶĐŽƌƌŽƐŝŽŶ͕^ĞƌŝŽƵƐĞǇĞĚĂŵĂŐĞ͕ĂĐƚƵĂƚĞ
ƚŽǆŝĐŝƚǇ;ŽƌĂů͕ĚĞƌŵĂůĂŶĚŝŶŚĂůĂƚŝŽŶͿ
E/ŽŶt>
^ŬŝŶĐŽƌƌŽƐŝŽŶ͕^ĞƌŝŽƵƐĞǇĞĚĂŵĂŐĞ͕ĂĐƚƵĂƚĞ
ƚŽǆŝĐŝƚǇ;ŽƌĂů͕ĚĞƌŵĂůĂŶĚŝŶŚĂůĂƚŝŽŶͿ
E/ŽŶt>
ĐƚƵĂƚĞƚŽǆŝĐŝƚǇ;ŽƌĂů͕ĚĞƌŵĂůĂŶĚŝŶŚĂůĂƚŝŽŶͿ͕
ZĞƐƉŝƌĂƚŽƌǇƐĞŶƐŝƚŝǌĂƚŝŽŶ͕ĂƌĐŝŶŽŐĞŶ͕
DƵƚĂŐĞŶŝĐŝƚǇ͕ZĞƉƌŽĚƵĐƚŝǀĞƚŽǆŝĐŝƚǇ͕^ƉĞĐŝĨŝĐ
ƚĂƌŐĞƚŽƌŐĂŶƚŽǆŝĐŝƚǇʹƐŝŶŐůĞĞǆƉŽƐƵƌĞ͕^ƉĞĐŝĨŝĐ
ƚĂƌŐĞƚŽƌŐĂŶƚŽǆŝĐŝƚǇʹƌĞƉĞĂƚĞĚĞǆƉŽƐƵƌĞ͕
ƐƉŝƌĂƚŝŽŶ,ĂǌĂƌĚ
E/ŽŶt>
^ŬŝŶĐŽƌƌŽƐŝŽŶ͕^ĞƌŝŽƵƐĞǇĞĚĂŵĂŐĞ
E/ŽŶt>
 E/ŽŶt>

EŽƚĞƐ

 y

ϭϯϱͲϭϵͲϯ



Ͳ
ϭϱϯϮͲϳϮͲϱ

ϮϲϬͲϵϰͲϲ

ϴϲͲϳϰͲϴ

/ƐŽƋƵŝŶŽůŝŶĞ͕ϮͲŽǆŝĚĞ
;/ƐŽƋƵŝŶŽůŝŶĞ͕EͲŽǆŝĚĞ
ƐƵŐŐĞƐƚĞĚďǇ^ŝŐŵĂ
ůĚƌŝĐŚǁĞďƐŝƚĞͿ
ĐƌŝĚŝŶĞ

ĂƌďĂǌŽůĞ

y



ϴϰͲϲϲͲϮΎ

ŝĞƚŚǇůWŚƚŚĂůĂƚĞ



y

 y

ϭϭϭͲϵϳͲϳ





ϵϱͲϮϬͲϱ

ĐƵƚĞ
ƚŽǆŝĐŝƚǇ

ϭ,Ͳ/ŶĚŽůĞ͕ϮͲŵĞƚŚǇů
ůƐŽŬŶŽǁŶĂƐϮͲ
DĞƚŚǇůŝŶĚŽůĞ
WƌŽƉĂŶĞŶŝƚƌŝůĞ͕ϯ͕ϯͲ
ƚŚŝŽďŝƐ
ůƐŽŬŶŽǁŶĂƐϯ͕ϯ͛Ͳ
dŚŝŽĚŝƉƌŽƉŝŽŶŝƚƌŝůĞ
ϮͲEĂƉŚƚŚĂůĞŶŽů
ůƐŽŬŶŽǁŶĂƐϮͲ
EĂƉŚƚŚŽů

ĂƌĐŝŶŽŐĞŶ

^
EƵŵďĞƌ

^ƵďƐƚĂŶĐĞ











y













y

^ŝŐŵĂůĚƌŝĐŚ

^ŝŐŵĂůĚƌŝĐŚ

 ^ŝŐŵĂůĚƌŝĐŚ



^ŝŐŵĂůĚƌŝĐŚ

 ^ŝŐŵĂůĚƌŝĐŚ

 ^ŝŐŵĂůĚƌŝĐŚ

ĐƵƚĞ
ŚƌŽŶŝĐŚĂǌĂƌĚ ^ŽƵƌĐĞ
ŚĂǌĂƌĚƚŽ
ƚŽĂƋƵĂƚŝĐ
ĂƋƵĂƚŝĐ
ĞŶǀŝƌŽŶŵĞŶƚ
ĞŶǀŝƌŽŶŵĞŶƚ

ĐƵƚĞƚŽǆŝĐŝƚǇ;ŽƌĂů͕ĚĞƌŵĂů͕ŝŶŚĂůĂƚŝŽŶͿ͕^ŬŝŶ
ŝƌƌŝƚĂƚŝŽŶ͕ǇĞŝƌƌŝƚĂƚŝŽŶ͕^ŬŝŶƐĞŶƐŝƚŝǌĂƚŝŽŶ͕
^ƉĞĐŝĨŝĐƚĂƌŐĞƚŽƌŐĂŶƚŽǆŝĐŝƚǇʹƐŝŶŐůĞĞǆƉŽƐƵƌĞ
E/ŽŶt>
ZĞƐƉŝƌĂƚŽƌǇƐĞŶƐŝƚŝǌĂƚŝŽŶ͕ĂƌĐŝŶŽŐĞŶŝĐŝƚǇ͕
DƵƚĂŐĞŶŝĐŝƚǇ͕ZĞƉƌŽĚƵĐƚŝǀĞƚŽǆŝĐŝƚǇ͕^ƉĞĐŝĨŝĐ
ƚĂƌŐĞƚŽƌŐĂŶƚŽǆŝĐŝƚǇʹƐŝŶŐůĞĞǆƉŽƐƵƌĞ͕^ƉĞĐŝĨŝĐ
ƚĂƌŐĞƚŽƌŐĂŶƚŽǆŝĐŝƚǇʹƌĞƉĞĂƚĞĚĞǆƉŽƐƵƌĞ͕
ƐƉŝƌĂƚŝŽŶŚĂǌĂƌĚ
E/ŽŶt>

ĐƵƚĞƚŽǆŝĐŝƚǇ;ŽƌĂů͕ĚĞƌŵĂů͕ŝŶŚĂůĂƚŝŽŶͿ͕^ŬŝŶ
ŝƌƌŝƚĂƚŝŽŶ͕ǇĞŝƌƌŝƚĂƚŝŽŶ͕^ŬŝŶƐĞŶƐŝƚŝǌĂƚŝŽŶ͕
^ƉĞĐŝĨŝĐƚĂƌŐĞƚŽƌŐĂŶƚŽǆŝĐŝƚǇʹƐŝŶŐůĞĞǆƉŽƐƵƌĞ
E/ŽŶt>
ĐƵƚĞƚŽǆŝĐŝƚǇ;ŽƌĂů͕ĚĞƌŵĂů͕ŝŶŚĂůĂƚŝŽŶͿ͕^ŬŝŶ
ŝƌƌŝƚĂƚŝŽŶ͕ǇĞŝƌƌŝƚĂƚŝŽŶ͕^ŬŝŶƐĞŶƐŝƚŝǌĂƚŝŽŶ͕
^ƉĞĐŝĨŝĐƚĂƌŐĞƚŽƌŐĂŶƚŽǆŝĐŝƚǇʹƐŝŶŐůĞĞǆƉŽƐƵƌĞ
E/ŽŶt>
 >d>;ϴŚŽƵƌƌĞĨĞƌĞŶĐĞƉĞƌŝŽĚͿ͗ϱŵŐŵͲϯ
^d>;ϭϱŵŝŶƌĞĨĞƌĞŶĐĞƉĞƌŝŽĚͿ͗ϭϬŵŐŵͲϯ
EŽŚƵŵĂŶŚĞĂůƚŚƌŝƐŬƐƌĞĐŽƌĚĞĚ
E/ŽŶt>

ŝƌƌŝƚĂƚŝŽŶ͕ǇĞŝƌƌŝƚĂƚŝŽŶ͕^ŬŝŶƐĞŶƐŝƚŝǌĂƚŝŽŶ͕
^ƉĞĐŝĨŝĐƚĂƌŐĞƚŽƌŐĂŶƚŽǆŝĐŝƚǇʹƐŝŶŐůĞĞǆƉŽƐƵƌĞ
WŽƐƐŝďůĞŵƵƚĂŐĞŶ
E/ŽŶt>
^ŬŝŶĐŽƌƌŽƐŝŽŶ͕^ĞƌŝŽƵƐĞǇĞĚĂŵĂŐĞ
E/ŽŶt>

EŽƚĞƐ





Ͳ



WĞƐƚŝĐŝĚĞĂƚĂďĂƐĞͲh^

hŶŝƚĞĚ^ƚĂƚĞƐŶǀŝƌŽŶŵĞŶƚĂůWƌŽƚĞĐƚŝŽŶŐĞŶĐǇ

ƉĞƐƚŝĐŝĚĞŝŶĨŽ͘ŽƌŐ

W

W,

^ĐŽƚƚŝƐŚŶǀŝƌŽŶŵĞŶƚĂů
WƌŽƚĞĐƚŝŽŶŐĞŶĐǇ
WƵďůŝĐ,ĞĂůƚŚŶŐůĂŶĚ

^W

&ŝƐŚĞƌ^ĐŝĞŶƚŝĨŝĐ

E:,

^ŝŐŵĂůĚƌŝĐŚ

EŽŝŶĨŽƌŵĂƚŝŽŶĂǀĂŝůĂďůĞŽŶ
tŽƌŬƉůĂĐĞǆƉŽƐƵƌĞ>ŝŵŝƚƐ




ǁǁǁ͘ƐŝŐŵĂĂůĚƌŝĐŚ͘ĐŽŵ
;ĐŚĞŵŝĐĂůƐƵƉƉůǇĐŽŵƉĂŶǇͿ
EĞǁ:ĞƌƐĞǇĞƉĂƌƚŵĞŶƚŽĨ
,ĞĂůƚŚͲh^
ŚĞŵŝĐĂůƐƵƉƉůǇĐŽŵƉĂŶǇ

h^EĂƚŝŽŶĂů>ŝďƌĂƌǇŽĨ
DĞĚŝĐŝŶĞ



ĐƵƚĞ
ŚƌŽŶŝĐŚĂǌĂƌĚ ^ŽƵƌĐĞ
ŚĂǌĂƌĚƚŽ
ƚŽĂƋƵĂƚŝĐ
ĂƋƵĂƚŝĐ
ĞŶǀŝƌŽŶŵĞŶƚ
ĞŶǀŝƌŽŶŵĞŶƚ




E>D

ĐƵƚĞ
ƚŽǆŝĐŝƚǇ

E/ŽŶt>

EŽƚĞƐ



Ͳ

ϯ͕ϰͲ
ŝƉŚĞŶǇůĚŝĐĂƌďŽŶŝƚƌŝůĞ
ϯ͕ϰͲWŚĞŶĂŶƚŚƌŽůŝŶĞ

ĂƌĐŝŶŽŐĞŶ

^
EƵŵďĞƌ

^ƵďƐƚĂŶĐĞ

ůĨĂĞƐĂƌ

^ƉĞĐƚƌƵŵĐŚĞŵŝĐĂů͘ĐŽŵ

,^

/ZDD

 E/ŽŶt>

 E/ŽŶt>

EŽƚĞƐ

^ƵƉƉůŝĞƌŽĨŵĂƚĞƌŝĂůƐĂŶĚ
ƌĞĂŐĞŶƚƐ

,ĞĂůƚŚĂŶĚ^ĂĨĞƚǇ
ǆĞĐƵƚŝǀĞ
ŚĞŵŝĐĂůƐƵƉƉůǇĐŽŵƉĂŶǇ

/ŶƐƚŝƚƵƚĞŽĨZĞĨĞƌĞŶĐĞ
DĂƚĞƌŝĂůƐĂŶĚ
DĞĂƐƵƌĞŵĞŶƚƐ

^ƵůĨƵƌŝĐĐŽŵƉŽƵŶĚƐ
hŶŬŶŽǁŶ
dŽƚĂů

EŝƚƌŽŐĞŶŽƵƐ
ĐŽŵƉŽƵŶĚƐ

KǆǇŐĞŶŝĐĐŽŵƉŽƵŶĚƐ

ĂƚĞŐŽƌŝĞƐ
ůŝƉŚĂƚŝĐƐ
ůŬĞŶĞ
ƌŽŵĂƚŝĐƐ
























WƌŝĚŝŶŐĂŶĚŝƚƐĚĞƌŝǀĂƚŝǀĞƐ
/ŶĚŽůĞĂŶĚŝƚƐĚĞƌŝǀĂƚŝǀĞƐ
YƵŝŶŽůŝŶĞĂŶĚŝƚƐĚĞƌŝǀĂƚŝǀĞƐ
ŶŝůŝŶĞĂŶĚŝƚƐĚĞƌŝǀĂƚŝǀĞƐ
EŝƚƌŝůĞĂŶĚŝƚƐĚĞƌŝǀĂƚŝǀĞƐ
WŚĞŶĂǌŝŶĞĂŶĚŝƚƐĚĞƌŝǀĂƚŝǀĞƐ
ĂƌďĂǌŽůĞĂŶĚŝƚƐĚĞƌŝǀĂƚŝǀĞƐ
dŚŝŽƉŚĞŶĞĂŶĚŝƚƐĚĞƌŝǀĂƚŝǀĞƐ


ĞŶǌĞŶĞĂŶĚŝƚƐĚĞƌŝǀĂƚŝǀĞƐ
EĂƉŚƚŚĂůĞŶĞĂŶĚŝƚƐĚĞƌŝǀĂƚŝǀĞƐ
WŚĞŶĂŶƚŚƌĞŶĞ͕ĂŶƚŚƌĂĐĞŶĞĂŶĚƚŚĞŝƌ
ĚĞƌŝǀĂƚŝǀĞƐ
/ŶĚĞŶĞĂŶĚŝƚƐĚĞƌŝǀĂƚŝǀĞƐ
&ůƵŽƌĞŶĞĂŶĚŝƚƐĚĞƌŝǀĂƚŝǀĞƐ
WǇƌĞŶĞĂŶĚŝƚƐĚĞƌŝǀĂƚŝǀĞƐ
ůĐŽŚŽůƐ
WŚĞŶŽůƐ
ůĚĞŚǇĚĞ͕ŬĞƚŽŶĞ
ĐŝĚ͕ĞƐƚĞƌ
&ƵƌĂŶĂŶĚŝƚƐĚĞƌŝǀĂƚŝǀĞƐ
WǇƌĂŶĂŶĚŝƚƐĚĞƌŝǀĂƚŝǀĞƐ

ŽŵƉŽƐŝƚŝŽŶƐ
WĂƌĂĨĨŝŶŚǇĚƌŽĐĂƌďŽŶƐ

ϱ
ϰ
ϱ
Ϯ
ϰ
ϭ
ϭ
ϭ
ϵ
ϭϯϴ

ϭϭ
Ϯ
ϯ
ϰ
Ϯ
ϭϯ
ϱ
ϭϮ
ϯ
ϭ
ϭ͘Ϭϭϱ
Ϭ͘ϰϬϵ
ϭ͘Ϭϱϯ
Ϭ͘ϱϬϯ
Ϭ͘ϰϯϭ
Ϭ͘Ϭϴϵ
Ϭ͘Ϭϵϰ
Ϭ͘Ϭϭ
Ϭ͘ϵϮϵ
ϲϯ͘ϳϮϴ

ϲ͘ϵϲϯ
Ϭ͘ϳϱϱ
Ϭ͘ϰϲϭ
Ϭ͘ϰϵϮ
Ϭ͘ϳϳϰ
ϴ͘ϰϵϯ
ϭ͘ϱϴϵ
Ϯ͘ϳϱϰ
Ϭ͘ϴϬϵ
Ϭ͘Ϭϰϭ

<ŝŶĚƐĐŽƵŶƚ
ŽŶƚĞŶƚ;йͿ
ϭϵ
ϵ͘ϵϴϴ
ϭϰ
ϳ͘ϯϰϭ
ϳ
ϳ͘ϵϵϳ
ϭϬ
ϭϬ͘ϳϯϴ

dĂďůĞ&ʹ^ƵŵŵĂƌǇŽĨĂŶĂůǇƐŝƐŽĨĐŽĂůƚĂƌ;ĚĞƌŝǀĞĚĨƌŽŵ͞'ͬD^ŶĂůǇƐŝƐŽĨĐŽĂůƚĂƌĐŽŵƉŽƐŝƚŝŽŶƉƌŽĚƵĐĞĚĨƌŽŵĐŽĂůƉǇƌŽůǇƐŝƐ͕͟:ŝĂŶŐ͕:͕͘ĞƚĂů;ϮϬϬϳͿ

ϭϬϴͲϯϵͲϰ

ϵϱͲϰϴͲϳ

ϭϯϵͲϬϮͲϲ

ϭϬϴͲϴϴͲ
ϯΎ

ϭϬϮͲϳϭͲϲ

ŵͲĐƌĞƐŽů

ŽͲĐƌĞƐŽůΎ

^ŽĚŝƵŵƉŚĞŶŽǆŝĚĞ

dŽůƵĞŶĞ

dƌŝĞƚŚĂŶŽůĂŵŝŶĞ







y

y









ϭϬϲͲϰϰͲϱ

ƉͲĐƌĞƐŽů



yΎ





ƌĞƐŽů

y

ĐƵƚĞŚĂǌĂƌĚ
ƚŽĂƋƵĂƚŝĐ
ĞŶǀŝƌŽŶŵĞŶƚ

ĂƌĐŝŶŽŐĞŶ ĐƵƚĞ
ƚŽǆŝĐŝƚǇ

^
EƵŵďĞƌ

^ƵďƐƚĂŶĐĞ







yΎ

^ŝŐŵĂůĚƌŝĐŚ

dW,t'^



W,

E>D

^ŝŐŵĂůĚƌŝĐŚ

^ŝŐŵĂůĚƌŝĐŚ

ŚƌŽŶŝĐ
^ŽƵƌĐĞ
ŚĂǌĂƌĚƚŽ
ĂƋƵĂƚŝĐ
ĞŶǀŝƌŽŶŵĞŶƚ

dĂďůĞ'ʹ^ƵŵŵĂƌǇŽĨŽƚŚĞƌƐƵďƐƚĂŶĐĞƐĐŽŶƚĂŝŶĞĚǁŝƚŚŝŶĐŽĂůƚĂƌĂƐŝĚĞŶƚŝĨŝĞĚďǇŽ/ŶĚƵƐƚƌǇWƌŽĨŝůĞ

ǇĞͲƐŚŝĞůĚ͕ŐůŽǀĞƐĂŶĚƌĞƐƉŝƌĂƚŽƌƌĞĐŽŵŵĞŶĚĞĚǁŚĞŶ
ŚĂŶĚůŝŶŐ

EŽŚƵŵĂŶŚĞĂůƚŚƌŝƐŬůŝƐƚĞĚ͘

>d>;ϴŚŽƵƌƌĞĨĞƌĞŶĐĞƉĞƌŝŽĚ͗ϱϬƉƉŵ;ϭϵϭŵŐŵͲϯͿ
^d>;ϭϱŵŝŶƌĞĨĞƌĞŶĐĞƉĞƌŝŽĚͿ͗ϭϬϬƉƉŵ;ϯϴϰŵŐŵͲϯͿ

ZĞƉƌŽĚƵĐƚŝǀĞƚŽǆŝĐŝƚǇ͕^ƉĞĐŝĨŝĐƚĂƌŐĞƚŽƌŐĂŶƚŽǆŝĐŝƚǇʹ
ƐŝŶŐůĞĞǆƉŽƐƵƌĞ͕^ƉĞĐŝĨŝĐƚĂƌŐĞƚŽƌŐĂŶƚŽǆŝĐŝƚǇʹƌĞƉĞĂƚĞĚ
ĞǆƉŽƐƵƌĞ͕ƐƉŝƌĂƚŝŽŶŚĂǌĂƌĚ͕^ŬŝŶŝƌƌŝƚĂƚŝŽŶ
ZĨсϬ͘ϮŵŐͬŬŐͬĚĂǇ

dŽǆŝĐŝĨŝŶŐĞƐƚĞĚ

E/ŽŶt>

^ŬŝŶĐŽƌƌŽƐŝŽŶ͕^ĞƌŝŽƵƐĞǇĞĚĂŵĂŐĞ

E/ŽŶt>ʹƉƌĞǀŝŽƵƐůŝŵŝƚƐǁŝƚŚĚƌĂǁŶ

^ŬŝŶĐŽƌƌŽƐŝŽŶ͕^ĞƌŝŽƵƐĞǇĞĚĂŵĂŐĞ͕ĂĐƵƚĞƚŽǆŝĐŝƚǇ;ŽƌĂů͕
ĚĞƌŵĂůĂŶĚŝŶŚĂůĂƚŝŽŶͿ

EŽƚĞƐ



E/ŽŶt>



y



ĐƵƚĞŚĂǌĂƌĚ
ƚŽĂƋƵĂƚŝĐ
ĞŶǀŝƌŽŶŵĞŶƚ

^ŝŐŵĂůĚƌŝĐŚ

ĂƌĐŝŶŽŐĞŶ ĐƵƚĞ
ƚŽǆŝĐŝƚǇ

EŽŝŶĨŽƌŵĂƚŝŽŶĂǀĂŝůĂďůĞŽĨ
tŽƌŬƉůĂĐĞǆƉŽƐƵƌĞ>ŝŵŝƚƐ

ϭϰϵͲϯϬͲϰ

ϮͲ
ŵĞƌĐĂƉƚŽďĞŶǌŽƚŚŝĂǌŽůĞ

EŽƚĞƐ

^
EƵŵďĞƌ

^ƵďƐƚĂŶĐĞ

^ŝŐŵĂůĚƌŝĐŚ

ŚĞŵŝĐĂůƐƵƉƉůǇĐŽŵƉĂŶǇ



ŚƌŽŶŝĐ
^ŽƵƌĐĞ
ŚĂǌĂƌĚƚŽ
ĂƋƵĂƚŝĐ
ĞŶǀŝƌŽŶŵĞŶƚ

E>D

h^EĂƚŝŽŶĂů>ŝďƌĂƌǇŽĨDĞĚŝĐŝŶĞ

ĐƵƚĞƚŽǆŝĐŝƚǇ;ŽƌĂů͕ĚĞƌŵĂů͕ŝŶŚĂůĂƚŝŽŶͿ͕^ŬŝŶŝƌƌŝƚĂƚŝŽŶ͕
ǇĞŝƌƌŝƚĂƚŝŽŶ͕^ŬŝŶƐĞŶƐŝƚŝǌĂƚŝŽŶ͕^ƉĞĐŝĨŝĐƚĂƌŐĞƚŽƌŐĂŶ
ƚŽǆŝĐŝƚǇʹƐŝŶŐůĞĞǆƉŽƐƵƌĞ
E/ŽŶt>

E/ŽŶt>

EŽƚĞƐ

WŚĞŶŽů

^ϵϱͲϭϯͲϲ

/ŶĚĞŶĞ

^ϯϬϮͲϬϭͲϮ

,ǇĚƌĂǌŝŶĞ

^ϴϰͲϲϲͲϮ

ŝĞƚŚǇůƉŚƚŚĂůĂƚĞ

^ϴϰͲϳϰͲϮ

ŝďƵƚǇůƉŚƚŚĂůĂƚĞ

^ϭϭϬͲϴϮͲϳ

ǇĐůŽŚĞǆĂŶĞ

^ϭϬϲͲϵϳͲϴ

ƵƚĂŶĞ

^ϳϭͲϰϯͲϮ

ĞŶǌĞŶĞ

^ŶƵŵďĞƌϴϬϱϮͲϰϮͲϰ

ƐƉŚĂůƚ͕ƉĞƚƌŽůĞƵŵĨƵŵĞƐ

^ϲϮͲϱϯͲϯ

ŶŝůŝŶĞ

^ƵďƐƚĂŶĐĞ

Ϯ

ϭϬ

Ϭ͘ϬϮ

Ͳ

Ͳ

ϭϬϬ

ϲϬϬ

ϭ

Ͳ

ϭ

ƉƉŵ

ϳ͘ϴ

ϰϴ

Ϭ͘Ϭϯ

ϱ

ϱ

ϯϱϬ

ϭϰϱϬ

ϯ͘Ϯϱ

ϱ

ϰ

ŵŐ͘ŵͲϯ

ϰ

ϭϱ

Ϭ͘ϭ

Ͳ

Ͳ

ϯϬϬ

ϳϱϬ

Ͳ

Ͳ

Ͳ

ƉƉŵ

ϭϲ

ϳϮ

Ϭ͘ϭϯ

ϭϬ

ϭϬ

ϭϬϱϬ

ϭϴϭϬ

Ͳ

ϭϬ

Ͳ

ŵŐ͘ŵͲϯ

>ŽŶŐƚĞƌŵĞǆƉŽƐƵƌĞůŝŵŝƚ;ϴŚƌ ^ŚŽƌƚƚĞƌŵĞǆƉŽƐƵƌĞůŝŵŝƚ;ϭϱ
dtƌĞĨĞƌĞŶĐĞƉĞƌŝŽĚͿ
ŵŝŶƵƚĞƌĞĨĞƌĞŶĐĞƉĞƌŝŽĚͿ

tŽƌŬƉůĂĐĞĞǆƉŽƐƵƌĞůŝŵŝƚ

dĂďůĞ,ʹ,ϰϬͬϮϬϬϱtŽƌŬƉůĂĐĞǆƉŽƐƵƌĞ>ŝŵŝƚƐ

^Ŭ



ĂƌĐ͕^Ŭ







ĂƌĐ;ŽŶůǇĂƉƉůŝĞƐŝĨƵƚĂŶĞĐŽŶƚĂŝŶƐŵŽƌĞƚŚĂŶϬ͘ϭйŽĨďƵƚĂͲϭ͕ϯͲĚŝĞŶĞͿ

ĂƌĐ͕^Ŭ



^Ŭ



ŽŵŵĞŶƚƐ

















dŝŵĞtĞŝŐŚƚǀĞƌĂŐĞ

dt

ϮϮϬ

ĐĂƉĂďůĞŽĨĐĂƵƐŝŶŐĐĂŶĐĞƌĂŶĚͬŽƌŚĞƌŝƚĂďůĞ
ŐĞŶĞƚŝĐĚĂŵĂŐĞ

ϱϬ

ĂƌĐ

EŽƚĞƐ

^ϭϯϯϬͲϮϬͲϳ

yǇůĞŶĞ͕ŽͲ͕ŵͲ͕ƉͲŽƌŵŝǆĞĚ
ŝƐŽŵĞƌƐ

^ϭϬϴͲϴϴͲϯ

ϭϵϭ

D's

^ĞŶ

ϭϬϬ

ϭϬϬ

ϯϯ

ϰϲ

ŵŐ͘ŵͲϯ

^Ŭ͕D's

^Ŭ







ŽŵŵĞŶƚƐ

ŝŽůŽŐŝĐĂůDŽŶŝƚŽƌŝŶŐ'ƵŝĚĂŶĐĞsĂůƵĞ

ĐĂƉĂďůĞŽĨĐĂƵƐŝŶŐŽĐĐƵƉĂƚŝŽŶĂůĂƐƚŚŵĂ

ϰϰϭ

ϯϴϭ

ϱϬ

ϭϬ

ϭϱ

ƉƉŵ

dŽƵůĞŶĞ

ϭϲ

ϯϭ

ŵŐ͘ŵͲϯ



ϱ

ϭϬ

ƉƉŵ

>ŽŶŐƚĞƌŵĞǆƉŽƐƵƌĞůŝŵŝƚ;ϴŚƌ ^ŚŽƌƚƚĞƌŵĞǆƉŽƐƵƌĞůŝŵŝƚ;ϭϱ
dtƌĞĨĞƌĞŶĐĞƉĞƌŝŽĚͿ
ŵŝŶƵƚĞƌĞĨĞƌĞŶĐĞƉĞƌŝŽĚͿ

tŽƌŬƉůĂĐĞĞǆƉŽƐƵƌĞůŝŵŝƚ

^ϭϭϬͲϴϲͲϭ

WǇƌŝĚŝŶĞ

^ϳϵͲϬϵͲϰ

WƌŽƉŝŽŶŝĐĂĐŝĚ

^ϭϬϴͲϵϱͲϮ

^ƵďƐƚĂŶĐĞ



^Ŭ

ĐĂŶďĞĂďƐŽƌďĞĚƚŚƌŽƵŐŚƚŚĞƐŬŝŶ

Appendix B
Flow Charts

zĞƐ

EŽ

ϯͲŽĞƐ
ŝŶĨŽƌŵĂƚŝŽŶ
ĞǆŝƐƚƚŚĂƚ
ŝŶĚŝĐĂƚĞƐƚŚĞ
ƉƌĞƐĞŶĐĞŽĨ
ĐŽĂůƚĂƌ͍

ϮͲŽĞƐ
ŝŶĨŽƌŵĂƚŝŽŶĞǆŝƐƚ
ƚŚĂƚŝŶĚŝĐĂƚĞƐƚŚĞ
ƉƌĞƐĞŶĐĞŽĨĐŽĂů
ƚĂƌ͍

ϭϬͲƌĞƚŚĞ
ĞǆŝƐƚŝŶŐƌĞĐŽƌĚƐ
ĂĚĞƋƵĂƚĞ͍

ϵʹzĞƐʹĐŽĂůƚĂƌ
ŚĂƐďĞĞŶƉƌŽǀĞŶ

ϭϭʹ/ƐƚŚĞĐŽĂůƚĂƌ
ůŽĐĂůŝƐĞĚ͍

ϴͲEŽŝŶĨŽƌŵĂƚŝŽŶĂǀĂŝůĂďůĞ͕
ĂƐƐƵŵĞĐŽĂůƚĂƌŝƐƉƌĞƐĞŶƚ
ͲŐŽƚŽďŽǆϭϯ

ϳͲEŽͲĐŽĂůƚĂƌ
ŚĂƐďĞĞŶƉƌŽǀĞŶ
ƚŽďĞĂďƐĞŶƚ

zĞƐ

ϲͲzĞƐͲŽĂůƚĂƌŚĂƐďĞĞŶƉƌŽǀĞŶƚŽďĞƉƌĞƐĞŶƚ
ͲŐŽƚŽďŽǆϭϬ

hŶŬŶŽǁŶ͖ĂƐƐƵŵĞĐŽĂů
ƚĂƌŝƐŶŽƚůŽĐĂůŝƐĞĚ
ͲŐŽƚŽďŽǆϭϮ

zĞƐ
ͲŐŽƚŽďŽǆϭϮ

EŽ
ͲŐŽƚŽďŽǆϭϮ

EŽͲ
KƵƚĚĂƚĞĚͬhŶƌĞůŝĂďůĞ
ͲŐŽƚŽďŽǆϭϮ

ϭϮͲŽŶĨŝƌŵŵŝŶŝŵƵŵ
ƐĂŵƉůĞƐŝǌĞǁŝƚŚůĂďŽƌĂƚŽƌǇ
ĂŶĚƐĞůĞĐƚĂƉƉƌŽƉƌŝĂƚĞĐŽƌĞ
ďĂƌƌĞůĚŝĂŵĞƚĞƌ͖ŵŝŶŝŵƵŵ
ϭϱϬŵŵΔ

ϱͲEŽŝŶĨŽƌŵĂƚŝŽŶĂǀĂŝůĂďůĞ͕ĂƐƐƵŵĞĐŽĂůƚĂƌŝƐƉƌĞƐĞŶƚ
ͲŐŽƚŽďŽǆϭϯ

ϰͲEŽͲŽĂůƚĂƌŚĂƐďĞĞŶƉƌŽǀĞŶƚŽďĞĂďƐĞŶƚ
ͲŐŽƚŽďŽǆϭϬ





ϭϰͲ/ƐƚŚĞĂƌĞĂ
ŽĨƚŚĞƐŝƚĞůĞƐƐ
ƚŚĂŶϯϬŵϸ͍

hŶŬŶŽǁŶ

Ϯϰʹ/ƐŝƚŶĞĐĞƐƐĂƌǇƚŽ
ĐŽŶĨŝƌŵƚŚĞ
ůŽŶŐŝƚƵĚŝŶĂůĞǆƚĞŶƚŽĨ
ĐŽĂůƚĂƌůĂǇĞƌƐ͍Ύ

EŽ

EŽ

zĞƐ

zĞƐ
dŚĞƉŽƐŝƚŝŽŶĂŶĚĨƌĞƋƵĞŶĐǇ
ŽĨƚŚĞĐŽƌĞƐƐŚŽƵůĚƌĞĨůĞĐƚ
ƚŚĞƉĂǀĞŵĞŶƚǀĂƌŝĂďŝůŝƚǇ

ŽǆϮϰ

ϭϯͲ/ƐƚŚĞ
ƉĂǀĞŵĞŶƚǀĂƌŝĂďůĞ͍

EŽ

ηͲĐŽƌĞƐƐŚĂůůďĞůŽĐĂƚĞĚǁŝƚŚŝŶƚŚĞĐĞŶƚƌĞŽĨĞĂĐŚůĂŶĞƚŽĂǀŽŝĚƚŚĞƌƵŶŶŝŶŐƚƌĂĐŬƵŶůĞƐƐƚŚĞĐĞŶƚƌĞĐĂŶŶŽƚďĞĂĐĐĞƐƐĞĚĚƵĞƚŽŚĞĂůƚŚĂŶĚƐĂĨĞƚǇƌĞƋƵŝƌĞŵĞŶƚ͕ŽƌĂǀĂŝůĂďůĞƌĞĐŽƌĚƐ
ŝŶĚŝĐĂƚĞƚŚĂƚĐŽĂůƚĂƌůĂǇĞƌƐŵĂǇŶŽƚďĞƐƉƌĞĂĚďĞŶĞĂƚŚƚŚĞĞŶƚŝƌĞĐĂƌƌŝĂŐĞǁĂǇ͘dŚŝƐŝƐĂƉŽƚĞŶƚŝĂůƌĞƐƚƌŝĐƚŝŽŶǁŚĞƌĞƌŽĂĚƐŚĂǀĞďĞĞŶǁŝĚĞŶĞĚŝŶƚŚĞƉĂƐƚ͘ůƚĞƌŶĂƚŝǀĞƉŽƐŝƚŝŽŶƐƐŚĂůů
ďĞĂŐƌĞĞĚǁŝƚŚƚŚĞƐƵƉĞƌǀŝƐŽƌĂŶĚĂŶǇĐŚĂŶŐĞƐƚŽƚŚĞƉůĂŶŶĞĚůŽĐĂƚŝŽŶƐĂĐĐƵƌĂƚĞůǇƌĞĐŽƌĚĞĚ͘
ΎͲĂƐĂŵƉůŝŶŐƉůĂŶŝƐƌĞƋƵŝƌĞĚďĞĨŽƌĞĂŶǇƐĂŵƉůŝŶŐŝƐƵŶĚĞƌƚĂŬĞŶ͘

'ƵŝĚĂŶĐĞEŽƚĞƐ

ϭͲŽĞƐƚŚĞ
ƌŽĂĚ
ĐŽŶƐƚƌƵĐƚŝŽŶ
ƉƌĞͲĚĂƚĞƚŚĞŵŝĚ
ϭϵϴϬΖƐ͍



ŚĂƌƚʹ^ƚĞƉͲďǇͲƐƚĞƉŐƵŝĚĞƚŽƉŽƐŝƚŝŽŶŝŶŐĐŽƌĞƐ

'ŽƚŽďŽǆϭ

ϮϱʹdĂŬĞĐŽƌĞƐĨƌŽŵŽƵƚƐŝĚĞƚŚĞ
ŬŶŽǁŶͬƐƵƐƉĞĐƚĞĚůŝŵŝƚƐŽĨƚŚĞĂĨĨĞĐƚĞĚ
ĂƌĞĂΘƚĞƐƚĨŽƌĐŽĂůƚĂƌƚŽƉƌŽǀĞ
ĂďƐĞŶĐĞ

'ŽƚŽďŽǆ
Ϯϰ

ϮϯʹDĂƚĞƌŝĂůŝƐĂƐƐƵŵĞĚƚŽ
ĐŽŶƚĂŝŶĐŽĂůƚĂƌĂƚ
ĐŽŶĐĞŶƚƌĂƚŝŽŶƐĂďŽǀĞ
ƚŚƌĞƐŚŽůĚůĞǀĞůƐĐŽŶƐŝĚĞƌĞĚ
ĂƚĞŐŽƌǇϭϳϬϯϬϭΎ
ŚĂǌĂƌĚŽƵƐͬƐƉĞĐŝĂůǁĂƐƚĞ
ͲŐŽƚŽďŽǆϯ

ϮϮʹEŽƚĞƚŚŝƐĐŽƵůĚƌĞƐƵůƚ
ŝŶƵŶŶĞĐĞƐƐĂƌǇĚŝƐƉŽƐĂůƚŽ
ůĂŶĚĨŝůůĂŶĚƵŶŶĞĐĞƐƐĂƌǇ
ĂƐƐŽĐŝĂƚĞĚĐŽƐƚƐ

Ϯϭʹ&ŽƌǀĞƌǇƐŵĂůůƐĐĂůĞƐĐŚĞŵĞƐŝƚŵĂǇďĞ
ĐŽƐƚͲĞĨĨĞĐƚŝǀĞƚŽĂƐƐƵŵĞƚŚĂƚĐŽĂůƚĂƌŝƐƉƌĞƐĞŶƚ
ǁŝƚŚŝŶƚŚĞĐĂƌƌŝĂŐĞǁĂǇĐŽŶƐƚƌƵĐƚŝŽŶ

ϮϬʹƐĂŵŝŶŝŵƵŵŽŶĞĐŽƌĞŝƐĂĚĞƋƵĂƚĞηΎ

ϭϵͲ,ĂƌĚ^ŚŽƵůĚĞƌΎ
^ŚŽƵůĚďĞĐůĂƐƐŝĨŝĞĚĂƐĂŶĂĚĚŝƚŝŽŶĂůůĂŶĞĂŶĚĨŽůůŽǁ
ŐƵŝĚĂŶĐĞŝŶďŽǆĞƐϭϲΘϭϳη

ϭϴͲdŚƌĞĞůĂŶĞƐŽƌŐƌĞĂƚĞƌΎ
ƐĂŵŝŶŝŵƵŵƚŚĞƐƉĂĐŝŶŐďĞƚǁĞĞŶĐŽƌĞƐǁŝƚŚŝŶ
ĞĂĐŚŝŶĚŝǀŝĚƵĂůůĂŶĞĚŽĞƐŶŽƚĞǆĐĞĞĚϭϬϬŵ͕
ǁŝƚŚĂŶŝŶƚĞƌǀĂůŽĨϱϬŵďĞƚǁĞĞŶĐŽƌĞƐŝŶ
ĂĚũĂĐĞŶƚůĂŶĞƐη

ϭϱʹhƐĞ'ƌŽƵŶĚ
WĞŶĞƚƌĂƚŝŶŐZĂĚĂƌƚŽ
ĚĞƚĞƌŵŝŶĞƚŚĞ
ĐĂƌƌŝĂŐĞǁĂǇĐŽŶƐƚƌƵĐƚŝŽŶ
ΘͬŽƌƐƚĂŐĞƐŽĨĐŽƌŝŶŐ
ͲŐŽƚŽďŽǆϭϯ

zĞƐ

EŽ

ϭϳͲƵĂůĂƌƌŝĂŐĞǁĂǇΎ
ƐĂŵŝŶŝŵƵŵŽŶĞĐŽƌĞĞǀĞƌǇϱϬŵďĞƚǁĞĞŶůĂŶĞ
ϭĂŶĚůĂŶĞϮη

ϭϲͲ^ŝŶŐůĞĂƌƌŝĂŐĞǁĂǇΎ
ƐĂŵŝŶŝŵƵŵŽŶĞĐŽƌĞĞǀĞƌǇϭϬϬŵη



ϭϰͲdŚĞĐŽƌĞ
ƐŚŽƵůĚŶŽƚďĞ
ǁĂƐŚĞĚƚŽ
ƌĞŵŽǀĞĚŝƌƚ͕ďƵƚ
ƐŚŽƵůĚďĞůŝŐŚƚůǇ
ďƌƵƐŚĞĚƚŽ
ƌĞŵŽǀĞ
ŵĂƚĞƌŝĂůΔ

ϴͲ/ƐƚŚĞĐŽƌĞ
ŝŶƚĂĐƚŽƌ
ĨƌĂŐŵĞŶƚĞĚ͍

ϭͲ/ƐƚŚĞ
ĐŽŶĚŝƚŝŽŶŽĨ
ƚŚĞ
ĐĂƌƌŝĂŐĞǁĂǇ
ƉŽŽƌ͍

/ŶƚĂĐƚ

ϯͲ/ƐƚŚĞĐŽƌĞ
ƌĞĐŽǀĞƌǇ
ĂĚĞƋƵĂƚĞĨŽƌ
ůĂďŽƌĂƚŽƌǇ
ƐĂŵƉůŝŶŐ͍
EŽ
ͲŐŽƚŽďŽǆϮ

zĞƐ

/ƚŵƵƐƚďĞƐƵŝƚĂďůǇƌĞƐĞĂůĞĚƚŽ
ůŝŵŝƚůŽƐƐŽĨǀŽůĂƚŝůĞƐ͘

ϭϲͲŽƌĞ>ŽŐŝƐ
ƌĞƋƵŝƌĞĚĨŽƌĞĂĐŚ
ĐŽƌĞƚĂŬĞŶΔ

ϭϬͲĂƌĞƐŚŽƵůĚďĞƚĂŬĞŶƚŽĂǀŽŝĚĐƌŽƐƐͲ
ĐŽŶƚĂŵŝŶĂƚŝŽŶŽĨƚŚĞůĂǇĞƌƐ͘ĂĐŚĚŝƐŝŶƚĞŐƌĂƚĞĚůĂǇĞƌ
ƐŚŽƵůĚďĞƉůĂĐĞĚŝŶŝƚƐŽǁŶŐůĂƐƐũĂƌǁŝƚŚƚŚĞ
ŚĞĂĚƐƉĂĐĞŬĞƉƚƚŽĂŵŝŶŝŵƵŵ͘ĂĐŚƐĂŵƉůĞƐŚŽƵůĚ
ďĞĐůĞĂƌůǇůĂďĞůůĞĚΔ

ϵͲŽƌĞƐŚŽƵůĚďĞǁƌĂƉƉĞĚŝŶŵƵůƚŝƉůĞůĂǇĞƌƐŽĨĐůŝŶŐ
ĨŝůŵĂŶĚƐĞĂůĞĚ͘/ƚƐŚĂůůďĞĐůĞĂƌůǇůĂďĞůůĞĚŝŶĐůƵĚŝŶŐ
ƚŽƉĂŶĚďŽƚƚŽŵĂŶĚƐĞĐƵƌĞůǇƐƚŽƌĞĚƚŽƉƌĞǀĞŶƚ
ĚĂŵĂŐĞΔ

ϮͲ/ŶĐƌĞĂƐĞ
ĐŽƌĞďĂƌƌĞů
ĚŝĂŵĞƚĞƌƚŽ
ŝŶĐƌĞĂƐĞƚŚĞ
ůŝŬĞůŝŚŽŽĚŽĨ
ŐŽŽĚƌĞĐŽǀĞƌǇ

'ŽƚŽďŽǆϯ͘

ϭϱͲdŚĞĐŽƌĞƐŚŽƵůĚďĞ
ƉŚŽƚŽŐƌĂƉŚĞĚǁŝƚŚŝŶϮϰŚŽƵƌƐŽĨ
ďĞŝŶŐƌĞĐŽǀĞƌĞĚ͘WŚŽƚŽŐƌĂƉŚƐ
ƐŚŽƵůĚďĞƚĂŬĞŶŝŶŶĂƚƵƌĂůůŝŐŚƚ
ĂŶĚĨůĂƐŚƉŚŽƚŽŐƌĂƉŚǇƐŚŽƵůĚďĞ
ĂǀŽŝĚĞĚ͘ƐĐĂůĞƐƚƌŝƉĂŶĚĐŽƌĞ
ƌĞĨĞƌĞŶĐĞĂƌĞƌĞƋƵŝƌĞĚ͘

&ƌĂŐŵĞŶƚĞĚ

zĞƐ

EŽ

ŚĂƌƚʹ^ƚĞƉďǇƐƚĞƉŐƵŝĚĞƚŽĐŽƌŝŶŐ͕ůŽŐŐŝŶŐĂŶĚƐƵďͲƐĂŵƉůŝŶŐĐŽƌĞƐ

zĞƐ
ͲŐŽƚŽďŽǆϲ

EŽ

'ƵŝĚĂŶĐĞŝƐƉƌŽǀŝĚĞĚŝŶ^EϵϯϮͲϭ;ϭϵϵϳͿĂŶĚWd
;ϮϬϭϯͿ'ƵŝĚĂŶĐĞŽĐƵŵĞŶƚ͕ƉƉĞŶĚŝǆ

ϭϵͲWůĂŶŝŶŐƐĚĞƌŝǀĞĚĨƌŽŵĂŶǇƐŽƵƌĐĞ

dŚĞĨƌĂŐŵĞŶƚĞĚĐŽƌĞƐŚŽƵůĚďĞĐĂƌĞĨƵůůǇƐƵďͲƐĂŵƉůĞĚƚŽ
ƐĞŐƌĞŐĂƚĞůĂǇĞƌƐŽĨĐŽŶƐƚƌƵĐƚŝŽŶ͘dŚŝƐƐŚĂůůďĞĚŽŶĞǁŝƚŚŝŶ
ϮϰŚŽƵƌƐŽĨƚŚĞĐŽƌĞďĞŝŶŐƌĞĐŽǀĞƌĞĚΔΎ

ϭϴͲ&ƌĂŐŵĞŶƚĞĚĐŽƌĞ

EŽ

zĞƐ

ŶhůƚƌĂsŝŽůĞƚůĂŵƉĐĂŶďĞƵƐĞĚĨŽƌ
ĐůĂƌŝĨŝĐĂƚŝŽŶ͖ƚŚĞĚŝƐĐŽůŽƵƌĞĚƉĂŝŶƚǁŝůůůŝŐŚƚĞŶ
ƚŽŐƌĞĞŶͬǇĞůůŽǁ

ϯͲdŚĞƉĂŝŶƚǁŝůůĂƉƉĞĂƌǁŚŝƚĞŝŶŝƚŝĂůůǇĂŶĚ
ƚƵƌŶƐǇĞůůŽǁͬďƌŽǁŶŝŶƚŚĞƉƌĞƐĞŶĐĞŽĨWƐ͘

ϮͲdŚĞƉĂŝŶƚƐŚŽƵůĚďĞ
ĂƉƉůŝĞĚƚŽĞĂĐŚůĂǇĞƌŽĨƚŚĞ
ĐŽƌĞ͕ŽŶĞůĂǇĞƌĂƚĂƚŝŵĞƚŽ
ĂǀŽŝĚĐŽŶĨƵƐŝŽŶŽĨƚŚĞƌĞƐƵůƚƐ

/ƚŝƐƚŚĞŽŶƚƌĂĐƚŽƌƐ
ƌĞƐƉŽŶƐŝďŝůŝƚǇƚŽĞŶƐƵƌĞƚŚŝƐŝƐ
ŶŽƚĞǆĐĞĞĚĞĚ͘

'ŽƚŽďŽǆ
ϭϰ

ΔͲƵŶƚŝůƉƌŽǀĞŶŽƚŚĞƌǁŝƐĞŝƚƐŚŽƵůĚďĞĂƐƐƵŵĞĚƚŚĂƚĂůůĐŽƌĞƐĐŽŶƚĂŝŶĐŽĂůƚĂƌ
ůĂǇĞƌƐĂŶĚĂƐƐƵĐŚĐŽƌĞƐŚŽƵůĚďĞŚĂŶĚůĞĚƵƐŝŶŐĚŝƐƉŽƐĂďůĞŽƌWsŐůŽǀĞƐƚŽĂǀŽŝĚ
ĚĞƌŵĂůĐŽŶƚĂĐƚ͘dŽĂǀŽŝĚƚŚĞŐĞŶĞƌĂƚŝŽŶŽĨĚƵƐƚĂŶĚĂǀŽŝĚŝŶŚĂůĂƚŝŽŶŽĨƉŽƚĞŶƚŝĂůůǇ
ĐŽŶƚĂŵŝŶĂƚĞĚŵĂƚĞƌŝĂůƚŚĞĐŽŶƚƌĂĐƚŽƌƐŚĂůůĞŵƉůŽǇĂŶĂƉƉƌŽƉƌŝĂƚĞĚƵƐƚ
ƐƵƉƉƌĞƐƐŝŽŶƐǇƐƚĞŵǁŚĞŶĐŽƌŝŶŐ͘
ΎͲƐƵďͲƐĂŵƉůĞƐƐŚĂůůĂůƐŽďĞĂƉƉƌŽƉƌŝĂƚĞůǇƐƚŽƌĞĚĂƐƉĞƌƚŚĞŽƌŝŐŝŶĂůŚŽƐƚƐĂŵƉůĞƐ͘

'ƵŝĚĂŶĐĞEŽƚĞƐ

WƐ;W,ͿĂƌĞƚǇƉŝĐĂůůǇĨŽƵŶĚŝŶƚĂƌďƵƚĂůƐŽĞǆŝƐƚŝŶŽƚŚĞƌƌŽĂĚĐŽŶƐƚƌƵĐƚŝŽŶŵĂƚĞƌŝĂůƐƐƵĐŚĂƐ
ďŝƚƵŵĞŶ͕ŬĞƌŽƐĞŶĞĂŶĚĚŝĞƐĞů͕ďƵƚĂƚůŽǁĞƌĐŽŶĐĞŶƚƌĂƚŝŽŶƐ͕ŽĨƚĞŶŝŶƐƵĨĨŝĐŝĞŶƚƚŽĂĨĨĞĐƚƚŚĞƉĂŝŶƚ͘
dŚĞƉƌŽďĂďŝůŝƚǇŽĨŽďƚĂŝŶŝŶŐĂ͞ĨĂůƐĞƉŽƐŝƚŝǀĞ͟ƌĞƐƵůƚǁŝƚŚƚŚĞƉĂŝŶƚŝƐůŽǁ͘ƐƐƵĐŚĂƉŽƐŝƚŝǀĞƌĞƐƵůƚ
ƐŚŽƵůĚďĞƐĞĞŶĂƐĂƐƚƌŽŶŐ͕ĂůƚŚŽƵŐŚŶŽƚĚĞĨŝŶŝƚŝǀĞŝŶĚŝĐĂƚŽƌŽĨƚŚĞƉƌĞƐĞŶĐĞŽĨĐŽĂůƚĂƌ͘

ϭͲƐƉƌĂǇƉĂŝŶƚƉƌŽĚƵĐƚ
ƚĂƌŐĞƚĞĚĂƚƉƌŽǀŝĚŝŶŐĂ
ǀŝƐƵĂůŝŶĚŝĐĂƚŽƌŽĨ
WŽůǇĂƌŽŵĂƚŝĐŽŵƉŽƵŶĚƐ
;WƐͿŵĂǇďĞƵƐĞĚƚŽ
ŝĚĞŶƚŝĨǇƐĂŵƉůĞƐĨŽƌ
ƚĞƐƚŝŶŐ

ͲŐŽƚŽďŽǆϵ

ϳͲŽůůĞĐƚƐĂŵƉůĞƐŽĨ
ĂƉƉƌŽƉƌŝĂƚĞǁĞŝŐŚƚĂŶĚ
ƐƚŽƌĞŝŶĂƉƉƌŽƉƌŝĂƚĞ
ƐĂŵƉůĞĐŽŶƚĂŝŶĞƌƐ

ϭϯͲdŚĞŵĂǆŝŵƵŵ
ƚĞŵƉĞƌĂƚƵƌĞĚƵƌŝŶŐƐƚŽƌĂŐĞ
ĂŶĚƚƌĂŶƐƉŽƌƚĂƚŝŽŶƐŚĂůůďĞŶŽ
ŵŽƌĞƚŚĂŶϰΣ͘

ͲŐŽƚŽďŽǆϴ

dĞƐƚŝŶŐʹǀŝƐƵĂůŝĚĞŶƚŝĨŝĐĂƚŝŽŶ
ŽŶůǇĨŽƌƐĂŵƉůĞƐĞůĞĐƚŝŽŶ

dŚĞŵĂǆŝŵƵŵƚĞŵƉĞƌĂƚƵƌĞĚƵƌŝŶŐ
ƚƌĂŶƐƉŽƌƚĂƚŝŽŶƐŚĂůůĂůƐŽďĞƌĞĐŽƌĚĞĚ͘

dŚĞĐŽƌĞƐŚĂůůďĞĐƵƚĂŶĚƐƵďͲƐĂŵƉůĞĚĨŽƌƚĞƐƚŝŶŐ͕ĚŝǀŝĚŝŶŐ
ƚŚĞĐŽƌĞŝŶƚŽƐĞĐƚŝŽŶƐĨŽƌĞĂĐŚĐŽŶƐƚƌƵĐƚŝŽŶůĂǇĞƌ͘dŚŝƐƐŚĂůů
ďĞĚŽŶĞǁŝƚŚŝŶϮϰŚŽƵƌƐŽĨƚŚĞĐŽƌĞďĞŝŶŐƌĞĐŽǀĞƌĞĚΔΎ

ϭϳͲ/ŶƚĂĐƚĐŽƌĞ

ϲͲ/ƐƚŚĞƌĞĂ
ƌĞƋƵŝƌĞŵĞŶƚƚŽ
ƐĂŵƉůĞƚŚĞƐƵď
ďĂƐĞĂŶĚ
ƵŶĚĞƌůǇŝŶŐ
ŵĂĚĞŐƌŽƵŶĚ
ŽƌƐƵƉĞƌĨŝĐŝĂů
ĚĞƉŽƐŝƚƐ͍

ϭϮͲdŚĞŽŶƚƌĂĐƚŽƌƐŚĂůůƌĞĐŽƌĚƚŚĞŝŶƚĞƌŶĂů
ƚĞŵƉĞƌĂƚƵƌĞŽĨƚŚĞƐƚŽƌĂŐĞďŽǆŽŶƚŚĞ
ĂƉƉƌŽƉƌŝĂƚĞĐŚĂŝŶŽĨĐƵƐƚŽĚǇĨŽƌŵďĞĨŽƌĞ
ďĞŝŶŐĚŝƐƉĂƚĐŚĞĚ͘

DĂǇďĞƵŶĚĞƌƚĂŬĞŶďǇƚŚĞůĂďŽƌĂƚŽƌǇ

'ŽƚŽďŽǆϭϭ

ϭϭͲdŚĞŽŶƚƌĂĐƚŽƌƐŚĂůůƚĂŬĞĨƵůů
ƌĞƐƉŽŶƐŝďŝůŝƚǇĨŽƌƚŚĞĐĂƌĞĂŶĚƐƚŽƌĂŐĞ
ŽĨƚŚĞĐŽƌĞ͘

ϰͲ,ĂƐƚŚĞ
ĨƵůůƚŚŝĐŬŶĞƐƐ
ŽĨƚŚĞ
ƉĂǀĞŵĞŶƚ
ďĞĞŶ
ƌĞĐŽǀĞƌĞĚ͍

ϱͲŽŶƚŝŶƵĞ
ƵŶƚŝůĨƵůů
ƚŚŝĐŬŶĞƐƐŚĂƐ
ďĞĞŶ
ƌĞĐŽǀĞƌĞĚ

ŚĂƌƚʹ^ƚĞƉďǇƐƚĞƉŐƵŝĚĞƚŽƚĞƐƚŝŶŐĨŽƌĐŽĂůƚĂƌ
;WĂƌƚϭŽĨϮͿ

ϭͲ ƐƉƌĂǇƉĂŝŶƚƉƌŽĚƵĐƚƚĂƌŐĞƚĞĚĂƚƉƌŽǀŝĚŝŶŐĂ
ǀŝƐƵĂů ŝŶĚŝĐĂƚŽƌŽĨWŽůǇĂƌŽŵĂƚŝĐŽŵƉŽƵŶĚƐ;WƐͿ
ŵĂǇďĞƵƐĞĚƚŽŝĚĞŶƚŝĨǇƐĂŵƉůĞƐĨŽƌƚĞƐƚƐ͘

ϮͲ dŚĞƉĂŝŶƚƐŚŽƵůĚďĞĂƉƉůŝĞĚƚŽĞĂĐŚůĂǇĞƌŽĨƚŚĞ
ĐŽƌĞ͕ŽŶĞůĂǇĞƌĂƚĂƚŝŵĞƚŽĂǀŽŝĚĐŽŶĨƵƐŝŽŶŽĨƚŚĞ
ƌĞƐƵůƚƐ͘

ϯͲ dŚĞƉĂŝŶƚ ǁŝůůĂƉƉĞĂƌǁŚŝƚĞŝŶŝƚŝĂůůǇĂŶĚƚƵƌŶƐ
ǇĞůůŽǁͬďƌŽǁŶŝŶƚŚĞƉƌĞƐĞŶĐĞ ŽĨWƐ͘
ŶhůƚƌĂǀŝŽůĞƚůĂŵƉĐĂŶďĞƵƐĞĚĨŽƌĐůĂƐƐŝĨŝĐĂƚŝŽŶ͖ƚŚĞ
ĚŝƐĐŽůŽƵƌĞĚƉĂŝŶƚǁŝůůůŝŐŚƚĞŶƚŽŐƌĞĞŶͬǇĞůůŽǁ͘

ϰͲ ŽĞƐƚŚĞƉĂŝŶƚĚŝƐĐŽůŽƵƌ͕ĞǀĞŶƵŶĚĞƌhsůŝŐŚƚ͍

ϲͲ zĞƐ

ϱͲ EŽ

ZĞĐŽƌĚŽŶƚŚĞŽƌĞ>ŽŐĂŶǇůĂǇĞƌƐǁŚŝĐŚƌĞĐŽƌĚĞĚĂ
ƉŽƐŝƚŝǀĞƌĞƐƵůƚĨŽƌƚŚĞƐƉƌĂǇƉĂŝŶƚƚĞƐƚ

ZĞĐŽƌĚŽŶƚŚĞŽƌĞ>ŽŐ

ƉŽƐŝƚŝǀĞƌĞƐƵůƚŝƐĂƐƚƌŽŶŐ͕ĂůƚŚŽƵŐŚŶŽƚĚĞĨŝŶŝƚŝǀĞ
ŝŶĚŝĐĂƚŽƌŽĨƚŚĞƉƌĞƐĞŶĐĞŽĨĐŽĂůƚĂƌ͘

ϳͲ ^ĞůĞĐƚƐĂŵƉůĞƐĨŽƌ
ĨƵƌƚŚĞƌĂŶĂůǇƐŝƐƚŽ
ĐŽŶĨŝƌŵŶĞŐĂƚŝǀĞ
ƌĞƐƵůƚƐ

ϴͲ &ƌĞƋƵĞŶĐǇŽĨƚĞƐƚŝŶŐƐŚŽƵůĚĨŽůůŽǁŐƵŝĚĂŶĐĞŐŝǀĞŶ
ŝŶƉƉĞŶĚŝǆŽĨƚŚĞWdϮϬϭϲ'ƵŝĚĂŶĐĞEŽƚĞ
ΖDĂŶĂŐŝŶŐƌĞĐůĂŝŵĞĚĂƐƉŚĂůƚΖ

Ͳ ŐŽƚŽďŽǆϭϬ

ϵͲ /ƐůĂďŽƌĂƚŽƌǇŝĚĞŶƚŝĨŝĐĂƚŝŽŶŽŶůǇ;ŶŽƋƵĂŶƚŝĨŝĐĂƚŝŽŶͿ
ƌĞƋƵŝƌĞĚ͍

zĞƐ

EŽ
'ŽƚŽďŽǆ
ϭϵ

ϭϬͲ ƵĞƚŽƚŚĞůŝŬůŝŚŽŽĚƚŚĂƚƚŚĞǀŽůĂƚŝůĞŽƌŐĂŶŝĐĐŽŵƉŽŶĞŶƚƐŵĂǇďĞůŽƐƚ
ĚƵƌŝŶŐƚĞƐƚŝŶŐĂƐĂĐŽŶƐĞƋƵĞŶĐĞŽĨƚŚĞŵĞƚŚŽĚŽůŽŐǇ͕ĂǀĂƌŝĞƚǇŽĨƚĞƐƚƐĂƌĞ
ƌĞĐŽŵŵĞŶĚĞĚƚŽƌĞĚƵĐĞƵŶĐĞƌƚĂŝŶƚǇŝŶƚŚĞƌĞƐƵůƚƐ

ϭϭͲ DĞƚŚŽĚŽůŽŐǇ

ϭϮͲ DĞƚŚŽĚŽůŽŐǇ

ϭϯͲ DĞƚŚŽĚŽůŽŐǇ

ϭϰͲ DĞƚŚŽĚŽůŽŐǇ

Ͳ ĞƚĞƌŵŝŶĂƚŝŽŶŽĨW,ΖƐďǇ'^DƐ

Ͳ ĞƚĞƌŵŝŶĂƚŝŽŶŽĨW,ΖƐďǇ'^D

Ͳ ĞƚĞƌŵŝŶĂƚŝŽŶŽĨƉŚĞŶŽůƐďǇ'^D

Ͳ ĞƚĞƌŵŝŶĂƚŝŽŶŽĨďŝŽŵĂƌŬĞƌƐ,ŽƉĂŶĞĂŶĚ
ŝďĞŶǌŽƚŚŝƉŚĞŶĞƐďǇ'D^Ύ

ǆƚƌĂĐƚŝŽŶƵƐŝŶŐDďǇƐŽǆŚůĞƚĨŽƌ
^DͲ WŽƌƚŝŽŶĂŶĂůǇƐŝƐĨŽƌW,Ɛ
;'D^Ϳ

DĂǇďĞŽĨĨĞƌĞĚĂƐƚŚĞϭƐƚƐƚĂŐĞŽĨĂ
ƚŚƌĞĞƐƚĂŐĞŵĞƚŚŽĚŽůŽŐǇ

Ͳ ĞƚĞƌŵŝŶĂƚŝŽŶŽĨƐƉĞĐŝĂƚĞĚƉŚĞŶŽůƐďǇ'D^

Ͳ WŽƌƚŝŽŶĂŶĂůǇƐĞĚĨŽƌ^Z

Ͳ ŽƵďůĞƌĂƚŝŽƉůŽƚŽĨW,ƉƌŽĨŝůĞƚŽĚĞƚĞƌŵŝŶĞ
ůŝŬĞůǇƐŽƵƌĐĞ/Ύ

Ͳ WŽƌƚŝŽŶĂŶĂůǇƐĞĚĨŽƌ^sK'D^ĨŽƌ
ŽĂůdĂƌͬŝŽͲŵĂƌŬĞƌƐĞƚĐΔ

'ƌĂǀŝŵĞƚƌŝĐĚĞƚĞƌŵŝŶĂƚŝŽŶŽĨƚŽƵůĞŶĞ
ĞǆƚƌĂĐƚĂďůĞŵĂƚƚĞƌŝŶŽƌĚĞƌƚŽ
ĚĞƚĞƌŵŝŶĞƚŚĞƚŽƚĂůйŽĨĐŽĂůƚĂƌŝŶĂ
ƐĂŵƉůĞ͘

dŚŝƐŵĞƚŚŽĚĚŽĞƐŶŽƚĂĐĐƵƌĂƚĞůǇƋƵĂŶƚŝĨǇƚŚĞ
ĂŵŽƵŶƚŽĨĐŽĂůƚĂƌ͕ƉƌĞƐĞŶƚƐĂŶĂƉƉƌŽǆŝŵĂƚŝŽŶ
ĚĞƚĞƌŵŝŶĞĚƵƐŝŶŐƚŚĞW,ǀĂůƵĞƐ͕ƉƌŝŶĐŝƉĂůůǇ
ĞŶǌŽ;ĂͿƉǇƌĞŶĞ

^ŽŵĞƋƵĂŶƚŝĨŝĐĂƚŝŽŶŵĂǇďĞĚĞƌŝǀĞĚ
ďǇƚŚŝƐŵĞƚŚŽĚ͕ĂƐƚŚĞ>ŝŵŝƚƐŽĨ
ĞƚĞĐƚŝŽŶĨŽƌƚŚŝƐĂŶĂůǇƐŝƐĂƌĞϬ͘ϭй

dŚŝƐŵĞƚŚŽĚŝƐƉŽƐŝƚŝǀĞůǇďŝĂƐĞĚĨŽƌ
ŽƚŚĞƌŚǇĚƌŽĐĂƌďŽŶƐŽƵƌĐĞƐ͕ĂŶĚĂƐ
ƐƵĐŚĨĂůƐĞƉŽƐŝƚŝǀĞƐŵĂǇďĞƉŽƐƐŝďůĞ͘

ϭϲͲ ŽƚŚĞůĂďƌĞƐƵůƚƐŝŶĚŝĐĂƚĞ
ĞŶǌŽĂƉǇƌĞŶĞĞǆĐĞĞĚƐϬ͘ϬϬϱй͍

ϭϳͲ ĚŽƚŚĞůĂďƌĞƐƵůƚƐ
ŝŶĚŝĐĂƚĞĞŶǌŽĂƉǇƌĞŶĞ
ĞǆĐĞĞĚƐϬ͘ϬϬϱйĂŶĚŚĂǀĞĐŽĂů
ƚĂƌĐŽŵƉŽƵŶĚƐŝĚĞŶƚŝĨŝĞĚ͍

ϭϴͲ ŽƚŚĞůĂďƌĞƐƵůƚƐ
ŝŶĚŝĐĂƚĞŐƌŽƐƐůĞǀĞůƐĞǆĐĞĞĚ
ƚŚĞƚŚƌĞƐŚŽůĚŽĨϬ͘ϭйĐŽĂů
ƚĂƌ͍

^ĞĞĂůƐŽďŽǆϮϮĂŶĚϮϱ

Ͳ &ŝŶŐĞƌƉƌŝŶƚĂŶĂůǇƐŝƐŽĨ'Ͳ&/ĐŚƌŽŵĂƚŽŐƌĂŵ
ƚŽŝĚĞŶƚŝĨǇŚǇĚƌŽĐĂƌďŽŶƚǇƉĞηΎ
EŽƚĂĚĞĨŝŶĂƚŝǀĞƚĞƐƚĨŽƌĐŽĂůƚĂƌ͕ĂƐŝƚ
ƉƌŽǀŝĚĞƐŶŽƋƵĂŶƚŝĨŝĐĂƚŝŽŶ͘
dŚĞƚĞƐƚŝĚĞŶƚŝĨŝĞƐĐŽŶĐĞŶƚƌĂƚŝŽŶƐŽĨ
ĞŶǌŽĂƉǇƌĞŶĞ͕ĂŶĚŝĨĂĐĐŽŵƉĂŶŝĞĚďǇ
ůŽǁĐŽŶĐĞŶƚƌĂƚŝŽŶƐŽĨƉŚĞŶŽů͕ŝƐ
ĐŽŶƐŝĚĞƌĞĚůŝŬĞůǇƚŽďĞĚĞƌŝǀĞĚĨƌŽŵĐŽĂů
ƚĂƌ

ϭϱͲ ŽƚŚĞůĂďƌĞƐƵůƚƐŝŶĚŝĐĂƚĞ
ĞŶǌŽĂƉǇƌĞŶĞĞǆĐĞĞĚƐϬ͘ϬϬϱй
ĂŶĚƚŚĂƚƉŚĞŶŽůĐŽŶĐĞŶƚƌĂƚŝŽŶƐ
ĂƌĞůŽǁ͍

EŽ

ĞŶǌŽĂƉǇƌĞŶĞĚŽĞƐŶŽƚ
ĞǆĐĞĞĚƚŚƌĞƐŚŽůĚǀĂůƵĞ͘

Ͳ ŐŽƚŽďŽǆϭ

EŽ
Ͳ ŐŽƚŽďŽǆϭ

Ͳ ŐŽƚŽďŽǆϭ
zĞƐ
ĞŶǌŽĂƉǇƌĞŶĞĞǆĐĞĞĚƐƚŚƌĞƐŚŽůĚǀĂůƵĞ͘
WŚĞŶŽůĐŽŶĐĞŶƚƌĂƚŝŽŶŵŽĚĞƌĂƚĞƚŽŚŝŐŚ͘

Ͳ ŐŽƚŽďŽǆϭϵ

EŽ
Ͳ ŐŽƚŽďŽǆϭ

zĞƐ
zĞƐ
Ͳ ŐŽƚŽďŽǆϭϰ

ĞŶǌŽĂƉǇƌĞŶĞĐŽŶĐĞŶƚƌĂƚŝŽŶƐŵĂǇŶŽƚďĞ
ĂƐƐŽĐŝĂƚĞĚǁŝƚŚĐŽĂůƚĂƌ͕ďƵƚƚŚŝƐĐĂŶŶŽƚďĞ
ƉƌŽǀĞŶǁŝƚŚŽƵƚĨƵƌƚŚĞƌƚĞƐƚŝŶŐ

ĚĚŝƚŝŽŶĂůƚĞƐƚŝŶŐŝƐƌĞƋƵŝƌĞĚ
ƚŽĚĞƚĞƌŵŝŶĞW,
ĐŽŶĐĞŶƚƌĂƚŝŽŶƐŽĨƚŚĞ
ƐĂŵƉůĞƐ
Ͳ ŐŽƚŽďŽǆϭϵ

Ͳ ŐŽƚŽďŽǆϮ

ĞŶǌŽĂƉǇƌĞŶĞĞǆĐĞĞĚƐƚŚƌĞƐŚŽůĚǀĂůƵĞ͘
>ŽǁƉŚĞŶŽůĐŽŶĐĞŶƚƌĂƚŝŽŶ͘
ĞŶǌŽĂƉǇƌĞŶĞĐŽŶĐĞŶƚƌĂƚŝŽŶƐĂƌĞůŝŬĞůǇƚŽ
ďĞĂƐƐŽĐŝĂƚĞĚǁŝƚŚĐŽĂůƚĂƌ͕ďƵƚƚŚŝƐŝƐŶŽƚ
ĚĞĨŝŶĂŶƚŝǀĞǁŝƚŚŽƵƚĨƵƌƚŚĞƌƚĞƐƚŝŶŐ͘
Ͳ ŐŽƚŽďŽǆϯ

'ƵŝĚĂŶĐĞEŽƚĞƐ
^ĞĞWĂƌƚϮŽĨϮĨŽƌŐƵŝĚĂŶĐĞŶŽƚĞƐ





ŚĂƌƚʹ^ƚĞƉďǇƐƚĞƉŐƵŝĚĞƚŽƚĞƐƚŝŶŐĨŽƌĐŽĂůƚĂƌ
;WĂƌƚϮŽĨϮͿ
ϭϵͲ/ƐůĂďŽƌĂƚŽƌǇ
ŝĚĞŶƚŝĨŝĐĂƚŝŽŶĂŶĚ
ƋƵĂŶƚŝĨŝĐĂƚŝŽŶƌĞƋƵŝƌĞĚ͍

EŽ

zĞƐ

ϮϭͲDĞƚŚŽĚŽůŽŐǇ

ϮϬͲ>ĂďŽƌĂƚŽƌǇŝĚĞŶƚŝĨŝĐĂƚŝŽŶĂŶĚƋƵĂŶƚŝĨŝĐĂƚŝŽŶƐŚŽƵůĚďĞ
ƵŶĚĞƌƚĂŬĞŶďĞĨŽƌĞŵĂƚĞƌŝĂůŵĂǇďĞƌĞŵŽǀĞĚĨƌŽŵƐŝƚĞ͘dŚŝƐŝƐƚŽ
ĚĞƚĞƌŵŝŶĞŝĨĐŽŶĐĞŶƚƌĂƚŝŽŶƐŽĨĐŽĂůƚĂƌĞǆĐĞĞĚĐƵƌƌĞŶƚƚŚƌĞƐŚŽůĚ
ůŝŵŝƚƐŽĨϬ͘ϭй

DĂǇĂůƐŽďĞƵŶĚĞƌƚĂŬĞŶǁŚĞƌĞƚŚĞŐƌŽƐƐůĞǀĞůƐŽĨĐŽĂůƚĂƌŚĂǀĞďĞĞŶ
ŝĚĞŶƚŝĨŝĞĚĂƐĞǆĐĞĞĚŝŶŐϬ͘ϭйďǇŐƌĂǀŝŵĞƚƌŝĐĚĞƚĞƌŵŝŶĂƚŝŽŶŽĨƚŽůƵĞŶĞ
ĞǆƚƌĂĐƚĂďůĞŵĂƚƚĞƌ͘
^ĞĐŽŶĚƐƚĂŐĞŽĨĂƚŚƌĞĞͲƐƚĂŐĞƚĞƐƚŝŶŐŵĞƚŚŽĚŽůŽŐǇ͘
^ĞĞĂůƐŽϭϰĂŶĚϮϲ
W,ĐŽŶĐĞŶƚƌĂƚŝŽŶƐĂƌĞĂŶĂůǇƐĞĚ͕ǁŝƚŚƉĂƌƚŝĐƵůĂƌĨŽĐƵƐŵĂĚĞŽŶ
ĐŽŶĐĞŶƚƌĂƚŝŽŶƐŽĨĞŶǌŽ;ĂͿƉǇƌĞŶĞ͘

ϮϮͲ/ƐƚŚĞфϯϬŵϸŝŶƐŝǌĞ͍

dŚŝƐŵĞƚŚŽĚŝƐŚŽǁĞǀĞƌƉŽƐŝƚŝǀĞůǇďŝĂƐĞĚĨŽƌŽƚŚĞƌƐŽƵƌĐĞƐŽĨW,ƐďƵƚ
ŵĂǇďĞĂďůĞƚŽŝĚĞŶƚŝĨǇĨĂůƐĞƉŽƐŝƚŝǀĞƐĚĞƌŝǀĞĚĨƌŽŵŽƚŚĞƌĂŶĂůǇƐŝƐ͘
EŽ

zĞƐ
ƵĞƚŽƚŚĞƐŵĂůůƐŝǌĞŽĨƚŚĞƐŝƚĞŝƚŵĂǇŶŽƚďĞĐŽƐƚͲ
ĞĨĨĞĐƚŝǀĞƚŽƵŶĚĞƌƚĂŬĞĨƵƌƚŚĞƌƚĞƐƚŝŶŐǁŚĞŶĐŽŵƉĂƌĞĚƚŽ
ĐŽƐƚƐĨŽƌƚƌĂŶƐƉŽƌƚŝŶŐĂŶĚĚŝƐƉŽƐŝŶŐĂƚĞŐŽƌǇϭϳϬϯϬϭΎ
ŚĂǌĂƌĚŽƵƐͬƐƉĞĐŝĂůǁĂƐƚĞ

ͲŐŽƚŽďŽǆϮϭ
ϮϯͲŽƚŚĞůĂďƌĞƐƵůƚƐŝŶĚŝĐĂƚĞƚŚĂƚƐĂŵƉůĞĐŽŶĐĞŶƚƌĂƚŝŽŶƐŽĨ
ĞŶǌŽ;ĂͿƉǇƌĞŶĞĞǆĐĞĞĚƚŚĞƚŚƌĞƐŚŽůĚŽĨϬ͘ϬϬϱй͍

ϮϰͲƐƐƵŵĞĐŽĂůͲƚĂƌŝƐƉƌĞƐĞŶƚĂƚůĞǀĞůƐƚŚĂƚĞǆĐĞĞĚĐƵƌƌĞŶƚ
ƚŚƌĞƐŚŽůĚǀĂůƵĞƐ;хϬ͘ϭйͿ͘EŽƚĞƚŚŝƐĐŽƵůĚŚŽǁĞǀĞƌƌĞƐƵůƚŝŶ
ĂƌŝƐŝŶŐƐďĞŝŶŐŝŶĐŽƌƌĞĐƚůǇĐůĂƐƐŝĨŝĞĚĂƐĂƚĞŐŽƌǇϭϳϬϯϬϭΎ
ŚĂǌĂƌĚŽƵƐͬƐƉĞĐŝĂůǁĂƐƚĞ͕ƌĞƐƵůƚŝŶŐŝŶƵŶŶĞĐĞƐƐĂƌǇĚŝƐƉŽƐĂůĐŽƐƚƐ͘

EŽ

zĞƐ

ͲŐŽƚŽďŽǆϭ

ͲŐŽƚŽďŽǆϯ

'ƵŝĚĂŶĐĞEŽƚĞƐ

ϮϱͲ/ƐƚŚĞƌĞĂƌĞƋƵŝƌĞŵĞŶƚƚŽŝĚĞŶƚŝĨǇƚŚĞ
ĂĐŝĚŝĐĂŶĚďĂƐĞĐŽŵƉŽŶĞŶƚƐŽĨĐŽĂůƚĂƌ͍

ΎͲƚŚŝƐƚǇƉĞŽĨĂŶĂůǇƐŝƐŝƐŶŽƚƉĂƌƚŽĨĞǀĞƌǇůĂďŽƌĂƚŽƌǇ
ŵĞƚŚŽĚŽůŽŐǇĂŶĚƐŚŽƵůĚďĞĐŽŶĨŝƌŵĞĚǁŝƚŚƚŚĞůĂďŽƌĂƚŽƌǇƉƌŝŽƌ
ƚŽƵŶĚĞƌƚĂŬŝŶŐĂŶǇǁŽƌŬƐ͘^ĞĞĂůƐŽďŽǆϭϭ͘
ηͲĨŝŶŐĞƌƉƌŝŶƚĂŶĂůǇƐŝƐŽĨ'Ͳ&/ĐŚƌŽŵĂƚŽŐƌĂŵƚŽŝĚĞŶƚŝĨǇ
ŚǇĚƌŽĐĂƌďŽŶƚǇƉĞŝƐƌĞƋƵŝƌĞĚƚŽŝĚĞŶƚŝĨǇƚŚĞƉƌĞƐĞŶĐĞƚŚĞ
ƉƌĞƐĞŶĐĞŽĨƉŽƐƐŝďůĞŝŶƚĞƌĨĞƌŝŶŐĐŽŵƉŽƵŶĚƐƐƵĐŚĂƐĚŝĞƐĞůǁŚŝĐŚ
ĐŽƵůĚƉƌŽĚƵĐĞĂĨĂůƐĞƉŽƐŝƚŝǀĞƌĞƐƵůƚ͘ůƚĞƌŶĂƚŝǀĞůǇƚŚŝƐĐĂŶĂůƐŽďĞ
ĐŽŶĨŝƌŵĞĚďǇĨƵƌƚŚĞƌďŝŽŵĂƌŬĞƌĂŶĂůǇƐŝƐĨŽƌĐŽŵƉŽŶĞŶƚƐƐƵĐŚĂƐ
ƉƌǇƐƚĂŶĞĂŶĚƉŚǇƚĂŶĞ͕ǁŚŝĐŚǁŽƵůĚĂůƐŽƐŚŽǁƚŚĞƉƌĞƐĞŶĐĞŽĨ
ĚŝĞƐĞů͕ǁŚŝĐŚŝƐƵƐĞĚĂƐĂƐŽůǀĞŶƚĚƵƌŝŶŐƚŚĞůĂǇŝŶŐƉŚĂƐĞ͘
ΔͲƚŚĞƐŽůǀĞŶƚĞǆƚƌĂĐƚŝƐĂŶĂůǇƐĞĚďǇ'D^ǁŚŝĐŚŝƐĞǆĂŵŝŶĞĚĨŽƌ
ƚŚĞƉƌĞƐĞŶĐĞŽĨĐŽĂůƚĂƌƌĞůĂƚĞĚĐŽŵƉŽƵŶĚƐƚŚĂƚĂƌĞŝŶƚĞŐƌĂƚĞĚ
ĂĐĐŽƌĚŝŶŐůǇ͘ŶǇĚŝĞƐĞůŽƌŽƚŚĞƌƉĞƚƌŽůĞƵŵͲƌĞůĂƚĞĚĐŽŵƉŽƵŶĚƐ
ƚŚĂƚĂƌĞƉƌĞƐĞŶƚŝŶƚŚĞƐŽůǀĞŶƚĞǆƚƌĂĐƚĂƌĞEKdŝŶƚĞŐƌĂƚĞĚĂƐƚŚĞǇ
ĂƌĞŶŽƚĐŽŶƐŝĚĞƌĞĚĐŽĂůƚĂƌƌĞůĂƚĞĚ͘dŚŝƐĂƉƉƌŽĂĐŚŵŝŶŝŵŝƐĞƐƚŚĞ
ƌŝƐŬŽĨ͚ĨĂůƐĞƉŽƐŝƚŝǀĞƐŽĨĐŽĂůƚĂƌ͛ĨƌŽŵďĞŝŶŐƌĞƉŽƌƚĞĚ͘

EŽ

zĞƐ

ͲŐŽƚŽďŽǆϭϭ

ϮϲͲDĞƚŚŽĚŽůŽŐǇ&Ψ
dŚŝƌĚƐƚĂŐĞŽĨĂƚŚƌĞĞͲƐƚĂŐĞƚĞƐƚŝŶŐŵĞƚŚŽĚŽůŽŐǇ
^ĞĞĂůƐŽďŽǆĞƐϭϰĂŶĚϮϮ
ŽŶƚĂŵŝŶĂƚĞƐĂƌĞĞǆƚƌĂĐƚĞĚĂƚƐĞǀĞƌĂůĚŝĨĨĞƌĞŶƚƉ,ůĞǀĞůƐƚŽ
ĚĞƚĞƌŵŝŶĞƚŚĞƉŽƚĞŶƚŝĂůĐŽŶĐĞŶƚƌĂƚŝŽŶƐŽĨďŽƚŚĂĐŝĚŝĐĂŶĚďĂƐĞ
ĐŽŵƉŽŶĞŶƚƐŽĨĐŽĂůƚĂƌ͘

ϮϲͲŽĞƐƚŚĞƉƌĞƐĞŶĐĞͬĂďƐĞŶĐĞŽĨƚŚĞƐĞĐŽŵƉŽƵŶĚƐƵŐŐĞƐƚ
ƚŚĂƚĐŽĂůƚĂƌŵĂǇďĞƚŚĞƐŽƵƌĐĞŽĨĐŽŶĐĞŶƚƌĂƚŝŽŶƐŽĨ
ĞŶǌŽ;ĂͿƉǇƌĞŶĞĞǆĐĞĞĚŝŶŐƚŚƌĞƐŚŽůĚǀĂůƵĞƐ͍

ΨͲƚŚŝƐŵĞƚŚŽĚŝƐůĞƐƐƐƵƐĐĞƉƚŝďůĞƚŽĨĂůƐĞƉŽƐŝƚŝǀĞƐĂƐŝƚŝƐŵŽƌĞ
ƐĞůĞĐƚŝǀĞĂŶĚĂŶĂůǇƐĞƐƚŚĞŵŝŶŽƌĐŽŵƉŽŶĞŶƚƐŽĨĐŽĂůƚĂƌǁŚŝĐŚ
ĂƌĞůĞƐƐĐŽŵŵŽŶŝŶŵŽƐƚƌŽƵƚŝŶĞůǇĞŶĐŽƵŶƚĞƌĞĚŚǇĚƌŽĐĂƌďŽŶ
ƐŽƵƌĐĞƐ͕ďƵƚƚŚĞǇĂƌĞŶŽƚƵŶŝƋƵĞ͘dŚŝƐŵĞƚŚŽĚŝƐĂůƐŽƐƵƐĐĞƉƚŝďůĞ
ƚŽǁĞĂƚŚĞƌŝŶŐĂŶĚůĞĂĐŚŝŶŐ͘dŚĞŵŽƌĞƉŽůĂƌĐŽŵƉŽƵŶĚƐŽĨĐŽĂů
ƚĂƌĂƌĞŵŽƌĞǁĂƚĞƌƐŽůƵďůĞͬǀŽůĂƚŝůĞƚŚĂŶƚŚĞŝƌW,ĐŽƵŶƚĞƌƉĂƌƚƐ͘
,ĞĂǀŝůǇǁĞĂƚŚĞƌĞĚƐĂŵƉůĞƐĐĂŶƌĞƐƵůƚŝŶƚŚĞůŽƐƐŽĨŬĞǇŵĂƌŬĞƌ
ĐŽŵƉŽƵŶĚƐ͕ůŝŵŝƚŝŶŐƚŚĞƌĞůŝĂďŝůŝƚǇŽĨƚŚĞƌĞƐƵůƚƐ͘/ĨŚĞĂǀŝůǇ
ǁĞĂƚŚĞƌĞĚƐĂŵƉůĞƐĂƌĞĞŶĐŽƵŶƚĞƌĞĚ;ƚŚŝƐĐĂŶďĞŐĂƵŐĞĚďĂƐĞĚ
ŽŶƚŚĞĂŶĂůǇƐŝƐŽĨW,ĐŽŶĐĞŶƚƌĂƚŝŽŶƐǁŝƚŚƐƉĞĐŝĨŝĐĨŽĐƵƐŽŶ
ĞŶǌŽ;ĂͿƉǇƌĞŶĞͿƚŚĞůĂďŽƌĂƚŽƌǇƐŚŽƵůĚƉƌŽǀŝĚĞĐŽŵŵĞŶƚĂƌǇŝŶ
ƚŚĞŝƌƌĞƉŽƌƚĞǆƉůĂŝŶŝŶŐƚŚĞƉŽƚĞŶƚŝĂůůŝŵŝƚĂƚŝŽŶƐŽĨƚŚĞƉƌŽĐĞĚƵƌĞ͘
dŚŝƐƐŚŽƵůĚďĞĐŽŶĨŝƌŵĞĚǁŝƚŚƚŚĞůĂďŽƌĂƚŽƌǇƉƌŝŽƌƚŽƵŶĚĞƌƚĂŬŝŶŐ
ĂŶĂůǇƐŝƐŽĨƚŚĞƌĞƐƵůƚƐƚŽĞŶƐƵƌĞĨƵůůƵŶĚĞƌƐƚĂŶĚŝŶŐŽĨƚŚĞƌĞƐƵůƚƐ
ĂŶĚĂǁĂƌĞŶĞƐƐŽĨĂŶǇůŝŵŝƚĂƚŝŽŶƐŽƌƵŶĐĞƌƚĂŝŶƚǇ͘

zĞƐ

ϮϴͲ^ĂŵƉůĞŐƌŽƐƐůĞǀĞůƐĞǆĐĞĞĚƚŚĞƚŚƌĞƐŚŽůĚŽĨ
Ϭ͘ϭйĐŽĂůƚĂƌ͕ĐŽŶĐĞŶƚƌĂƚŝŽŶƐŽĨĞŶǌŽ;ĂͿƉǇƌĞŶĞ
ĞǆĐĞĞĚƚŚĞƚŚƌĞƐŚŽůĚŽĨϬ͘ϬϬϱйĂŶĚƚŚĞ
ĂďƐĞŶĐĞͬƉƌĞƐĞŶĐĞŽĨĐŽŵƉŽƵŶĚƐƐƵŐŐĞƐƚƐƚŚĂƚĐŽĂů
ƚĂƌŵĂǇďĞƚŚĞƐŽƵƌĐĞ͘

ϮϵͲ/ƐƚŚĞƌĞƐƵĨĨŝĐŝĞŶƚĞǀŝĚĞŶĐĞƚŽƉƌŽǀĞƚŚĂƚŝƚŝƐ
ŵŽƌĞůŝŬĞůǇƚŚĂƚƚŚĞƐŽƵƌĐĞŝƐĂƉƌŽĚƵĐƚĚĞƌŝǀĞĚĨƌŽŵ
ĐŽĂůƚĂƌ;Ğ͘Ő͘ĐŽĂůƚĂƌĐƌĞŽƐŽƚĞͿƌĂƚŚĞƌƚŚĂŶĐŽĂůƚĂƌ
ŝƚƐĞůĨ͍

EŽ
ϮϳͲ^ĂŵƉůĞŐƌŽƐƐůĞǀĞůƐĞǆĐĞĞĚƚŚĞƚŚƌĞƐŚŽůĚŽĨ
Ϭ͘ϭйĐŽĂůƚĂƌĂŶĚĐŽŶĐĞŶƚƌĂƚŝŽŶƐŽĨĞŶǌŽ;ĂͿƉǇƌĞŶĞ
ĞǆĐĞĞĚƚŚĞƚŚƌĞƐŚŽůĚŽĨϬ͘ϬϬϱй͕ŚŽǁĞǀĞƌƚŚĞ
ĂďƐĞŶĐĞͬƉƌĞƐĞŶĐĞŽĨĐŽŵƉŽƵŶĚƐƐƵŐŐĞƐƚƐƚŚĂƚĐŽĂů
ƚĂƌŝƐŶŽƚƚŚĞƐŽƵƌĐĞ͘
dŚĞŵĂƚĞƌŝĂůŝƐŶŽƚĐĂƚĞŐŽƌǇϭϳϬϯϬϭΎ
ŚĂǌĂƌĚŽƵƐͬƐƉĞĐŝĂůǁĂƐƚĞ
ͲŐŽƚŽďŽǆϭ

zĞƐ
ͲŐŽƚŽďŽǆϭ

EŽ
ͲŐŽƚŽďŽǆϭϭ



ŚĂƌƚʹ^ƚĞƉďǇƐƚĞƉŐƵŝĚĞƚŽƚŚĞƌĞƐƵůƚƐ
ϭͲŽĂůƚĂƌĐĂŶďĞĂƐƐƵŵĞĚƚŽďĞ
ďĞůŽǁƚŚƌĞƐŚŽůĚůĞǀĞůƐĂŶĚƚŚĞƌĞĨŽƌĞ
^ƉĞĐŝĂůZĞƋƵŝƌĞŵĞŶƚƐĂƌĞŶŽƚ
ŶĞĐĞƐƐĂƌǇ͘

ϯͲ,ĂƐƚĞƐƚŝŶŐŝĚĞŶƚŝĨŝĞĚƚŚĞƉŽƐƐŝďůĞƉƌĞƐĞŶĐĞŽĨ
ŝŶƚĞƌĨĞƌŝŶŐĐŽŵƉŽƵŶĚƐƐƵĐŚĂƐĚŝĞƐĞů͍

ϮͲĚƵĞƚŽƚŚĞĞŶǌŽĂƉǇƌĞŶĞĐŽŶĐĞŶƚƌĂƚŝŽŶƐƚŚĞ
ŵĂƚĞƌŝĂůŝƐĐůĂƐƐŝĨŝĞĚĂƐŚĂǌĂƌĚŽƵƐǁĂƐƚĞ͘,ŽǁĞǀĞƌ
ƚŚĞƌĞŝƐĂƌŝƐŬƚŚĂƚĂƌŝƐŝŶŐƐŵĂǇďĞŝŶĐŽƌƌĞĐƚůǇ
ĐůĂƐƐŝĨŝĞĚĂƐĐĂƚĞŐŽƌǇϭϳϬϯϬϭΎŚĂǌĂƌĚŽƵƐǁĂƐƚĞ
ǁŝƚŚŽƵƚĨƵƌƚŚĞƌƚĞƐƚŝŶŐ͘dŚŝƐŵĂǇƌĞƐƵůƚŝŶĂĚĚŝƚŝŽŶĂů
ĐŽƐƚƐƚŽƚŚĞĐůŝĞŶƚĂŶĚƵŶŶĞĐĞƐƐĂƌǇĚŝƐƉŽƐĂůŽĨ
ŵĂƚĞƌŝĂů͘

zĞƐ

EŽ

ͲŐŽƚƚŽďŽǆϯŽƌĂůƚĞƌŶĂƚŝǀĞůǇŐŽƚŽďŽǆϯ

ϰͲWƌŽĐĞĞĚǁŝƚŚǁŽƌŬƐ

ϲͲŽƚŚĞůĂďƌĞƐƵůƚƐŝŶĚŝĐĂƚĞŐƌŽƐƐ
ůĞǀĞůƐĞǆĐĞĞĚƚŚĞƚŚƌĞƐŚŽůĚϬ͘ϭй
ĐŽĂůƚĂƌ͍

ϱͲ,ĂǀĞƚŚĞƐĞďĞĞŶĐŽŶĨŝƌŵĞĚ
ďǇĨƵƌƚŚĞƌƚĞƐƚŝŶŐ͍

zĞƐ

zĞƐ

EŽ

ͲŐŽƚŽďŽǆϭ

ϳͲƌĞĞŶǌŽĂƉǇƌĞŶĞ
ĐŽŶĐĞŶƚƌĂƚŝŽŶƐďĞůŽǁϮϱƉƉŵ
;Ϭ͘ϬϬϮϱйͿ͍

ͲŐŽƚŽďŽǆϭ

EŽ
ϴͲŽƚŚĞƐĂŵƉůĞĐŽŶĐĞŶƚƌĂƚŝŽŶƐ
ĞǆĐĞĞĚƚŚĞϬ͘ϬϬϱйƚŚƌĞƐŚŽůĚĨŽƌ
ĞŶǌŽ;ĂͿƉǇƌĞŶĞ͍

ͲŐŽƚŽďŽǆϱ
zĞƐ
ͲŐŽƚƚŽďŽǆϭ

EŽ

zĞƐ

ͲŐŽƚŽďŽǆϭ

ϵͲŽĞƐƚŚĞƉƌĞƐĞŶĐĞͬĂďƐĞŶĐĞŽĨƚŚĞĂĐŝĚŝĐĂŶĚďĂƐŝĐĐŽŵƉŽƵŶĚƐ
ĂƚƚƌŝďƵƚĞĚƚŽĐŽĂůƚĂƌƐƵŐŐĞƐƚƚŚĂƚĐŽĂůƚĂƌŝƐƚŚĞĐŽŶƚƌŝďƵƚŝŶŐƐŽƵƌĐĞŽĨ
ƚŚĞĞŶǌŽ;ĂͿƉǇƌĞŶĞĐŽŶĐĞŶƚƌĂƚŝŽŶƐ

EŽͬhŶŬŶŽǁŶ
ͲŐŽƚŽďŽǆϮ

EŽ
ͲŐŽƚŽďŽǆϯ

zĞƐ

ϭϬͲ/ƐƚŚĞƌĞƐƵĨĨŝĐŝĞŶƚĞǀŝĚĞŶĐĞƚŽƐƵŐŐĞƐƚƚŚĂƚƚŚĞ
ĞŶǌŽĂƉǇƌĞŶĞŝƐŵŽƌĞůŝŬĞůǇƚŽďĞĂƚƚƌŝďƵƚĞĚƚŽĂƉƌŽĚƵĐƚƐ
ĚĞƌŝǀĞĚĨƌŽŵĐŽĂůƚĂƌƐƵĐŚĂƐĐƌĞŽƐŽƚĞƌĂƚŚĞƌƚŚĂŶĐŽĂůƚĂƌŝƚƐĞůĨ͍

EŽ

zĞƐ
ͲŐŽƚŽďŽǆϭ

ϭϭͲdŚĞƚĞƐƚƌĞƐƵůƚƐŝŶĚŝĐĂƚĞƚŚĂƚŝƚŝƐůŝŬĞůǇƚŚĂƚĐŽĂůƚĂƌŝƐƚŚĞĐŽŶƚƌŝďƵƚŝŶŐƐŽƵƌĐĞƚŽ
ƚŚĞĐŽŶĐĞŶƚƌĂƚŝŽŶƐŽĨĞŶǌŽ;ĂͿƉǇƌĞŶĞǁŝƚŚŝŶƚŚĞŵĂƚĞƌŝĂů͘
dŚƌĞƐŚŽůĚůĞǀĞůƐĂƌĞĞǆĐĞĞĚĞĚ͗
'ƌŽƐƐůĞǀĞůƐĨŽƌĐŽĂůƚĂƌĞǆĐĞĞĚϬ͘ϭй
ĞŶǌŽ;ĂͿƉǇƌĞŶĞĐŽŶĐĞŶƚƌĂƚŝŽŶƐŝŶƐĂŵƉůĞƐĞǆĐĞĞĚϬ͘ϬϬϱй
DĂƚĞƌŝĂůŝƐĐůĂƐƐŝĨŝĞĚĂƐϭϳϬϯϬϭΎďŝƚƵŵŝŶŽƵƐŵŝǆƚƵƌĞƐĐŽŶƚĂŝŶŝŶŐƚĂƌ

ϭϮͲƌĞƚŚĞƌĞƐƵůƚƐůŽĐĂůŝƐĞĚŽƌǁŝĚĞƐƉƌĞĂĚ͍

>ŽĐĂůŝƐĞĚ

tŝĚĞƐƉƌĞĂĚ
ͲŐŽƚŽďŽǆϭϰ

ϭϯͲƌĞƚŚĞƌĞƐƵůƚƐƐƵĨĨŝĐŝĞŶƚƚŽĂĐĐƵƌĂƚĞůǇ
ĂŶĚĞĨĨŝĐŝĞŶƚůǇĚĞůŝŶĞĂƚĞƚŚĞĂƌĞĂ͍

hŶĚĞƌƚĂŬĞĂĚĚŝƚŝŽŶĂůĐŽƌŝŶŐĂŶĚƚĞƐƚŝŶŐ
EŽ

zĞƐ

ϭϰͲhƐĞƚŚĞƌĞƐƵůƚƐƚŽĐƌĞĂƚĞĂŵĂƉƚŽĚĞĨŝŶĞƚŚĞĂĨĨĞĐƚĞĚ
ĂƌĞĂĂŶĚĚĞƐŝŐŶƚŚĞƉůĂŶŝŶŐƌĞŐŝŵĞĨŽƌƚŚĞƐŝƚĞǁŽƌŬƐ͘
'ƵŝĚĂŶĐĞŽŶĂƐƐĞƐƐŵĞŶƚŝƐŐŝǀĞŶŝŶƚŚĞWdϮϬϭϲ'ƵŝĚĂŶĐĞ
EŽƚĞͲΗDĂŶĂŐŝŶŐZĞĐůĂŝŵĞĚƐƉŚĂůƚΗ

ͲŐŽƚŽďŽǆϭϮ

ůŝĞŶƚĂĐĐĞƉƚƐƌŝƐŬƚŚĂƚŵŽƌĞ
ŵĂƚĞƌŝĂůƚŚĂŶŵĂǇďĞŶĞĐĞƐƐĂƌǇ
ǁŝůůďĞĐůĂƐƐŝĨŝĞĚĂƐŚĂǌĂƌĚŽƵƐ
ǁĂƐƚĞĐĂƚĞŐŽƌǇϭϳϬϯϬϭΎ͕ǁŚŝĐŚ
ǁŝůůůĞĂĚƚŽĂĚĚŝƚŝŽŶĂůĐŽƐƚƐĂŶĚ
ƵŶŶĞĐĞƐƐĂƌǇĚŝƐƉŽƐĂů
ͲŐŽƚŽďŽǆϭϱ

ϭϱtŝůůŵĂƚĞƌŝĂůďĞƌĞŵŽǀĞĚƚŚĂƚĐŽŶƚĂŝŶƐĐŽĂůƚĂƌ
ĐŽŶĐĞŶƚƌĂƚŝŽŶƐƚŚĂƚĞǆĐĞĞĚƚŚƌĞƐŚŽůĚůĞǀĞůƐ͍

'ƵŝĚĂŶĐĞEŽƚĞƐ
EŽ
ͲŐŽƚŽďŽǆϳ

zĞƐ
zĞƐ
ͲŐŽƚŽďŽǆϳ
ϭϲͲŽƵůĚƚŚĞĐŽŶƚĂŵŝŶĂƚĞĚƉůĂŶŝŶŐƐďĞƐƵĐĐĞƐƐĨƵůůǇ
ŵŝǆĞĚƚŽďƌŝŶŐƚŚĞĐŽŵƉŽŶĞŶƚƐďĞůŽǁƚŚƌĞƐŚŽůĚůĞǀĞůƐ͍η
EŽ
ͲŐŽƚŽďŽǆϯ

ΎͲ^ĂŵƉůĞƐŵƵƐƚŚĂǀĞďĞĞŶƐƵŝƚĂďůǇ
ƐƚŽƌĞĚĂŶĚŚĂǀĞŶŽƚĞǆĐĞĞĚĞĚ
ůĂďŽƌĂƚŽƌǇŚŽůĚŝŶŐƚŝŵĞƐĂŶĚ
ƚĞŵƉĞƌĂƚƵƌĞƐŽƚŚĞƌǁŝƐĞƚŚĞƌĞƐƵůƚƐǁŝůů
ďĞĚĞĐůĂƌĞĚŝŶǀĂůŝĚ͘
ηͲtĂƐƚĞƌĞĐŽǀĞƌǇŽƉĞƌĂƚŝŽŶǁŚŝĐŚ
ƌĞƋƵŝƌĞƐĂƉĞƌŵŝƚ͘KƚŚĞƌƉĞƌŵŝƚƐĂŶĚ
ůŝĐĞŶĐĞƐŵĂǇĂƉƉůǇĂŶĚŵƵƐƚďĞĐŚĞĐŬĞĚ
ĂŚĞĂĚŽĨƚŚĞǁŽƌŬƐƚŽĞŶƐƵƌĞ
ĐŽŵƉůŝĂŶĐĞ͘



ĞƚĂŝůƐŽĨŵĂƚĞƌŝĂůƐĐŽŶƚĂŝŶŝŶŐ
ƚĂƌ͕ǁŚŝĐŚĂƌĞŝŶĐŽƌƉŽƌĂƚĞĚŝŶ
ƚŚĞĨŝŶĂůǁŽƌŬƐ͕ŵƵƐƚďĞ
ŝŶĐůƵĚĞĚŝŶƚŚĞ,ĞĂůƚŚĂŶĚ
^ĂĨĞƚǇ&ŝůĞ͘

EŽƚĐƵƌƌĞŶƚůǇĂůůŽǁĞĚŝŶ^ĐŽƚůĂŶĚĨŽƌ
ǁĂƐƚĞĐůĂƐƐŝĨŝĞĚĂƐϭϳϬϯϬϭΎďƵƚŵĂǇ
ďĞĂŶŽƉƚŝŽŶĨŽƌϭϳϬϯϬϮ

KƚŚĞƌƉĞƌŵŝƚƐŵĂǇĂůƐŽďĞ
ƌĞƋƵŝƌĞĚ͘

tƚĞƐƚŝŶŐƌĞƋƵŝƌĞĚďĞĨŽƌĞ
ŵĂƚĞƌŝĂůŝƐŵŽǀĞĚ͘

ϭϳϬϯϬϭΎďŝƚƵŵŝŶŽƵƐ
ŵŝǆƚƵƌĞƐĐŽŶƚĂŝŶŝŶŐƚĂƌ

ΨͲZĞĨĞƌĞŶĐĞŝƐŵĂĚĞƚŽ,ϯϱͬϬϰʹ͞ŽŶƐĞƌǀĂƚŝŽŶĂŶĚƚŚĞƵƐĞŽĨƐĞĐŽŶĚĂƌǇĂŶĚƌĞĐǇĐůĞĚŵĂƚĞƌŝĂůƐ͟

ηͲZĞĨĞƌĞŶĐĞŝƐŵĂĚĞƚŽƚŚĞWd'ƵŝĚĂŶĐĞEŽƚĞ͞DĂŶĂŐŝŶŐZĞĐůĂŝŵĞĚƐƉŚĂůƚʹŚŝŐŚǁĂǇƐĂŶĚƉĂǀĞŵĞŶƚƐ͖͟sĞƌƐŝŽŶϭ͖ŝƐƐƵĞĚ:ĂŶƵĂƌǇϮϬϭϲ

ΎͲZĞĨĞƌĞŶĐĞŝƐŵĂĚĞƚŽƚŚĞŶǀŝƌŽŶŵĞŶƚŐĞŶĐǇ͛ƐZĞŐƵůĂƚŽƌǇƉŽƐŝƚŝŽŶƐƚĂƚĞŵĞŶƚϬϳϱʹ͞dŚĞŵŽǀĞŵĞŶƚĂŶĚƵƐĞŽĨƚƌĞĂƚĞĚĂƐƉŚĂůƚǁĂƐƚĞĐŽŶƚĂŝŶŝŶŐĐŽĂůƚĂƌ͟ʹDtZWZW^ϬϳϱsĞƌƐŝŽŶϰ͖ŝƐƐƵĞĚ^ĞƉƚĞŵďĞƌϮϬϭϰ͘

'ƵŝĚĂŶĐĞEŽƚĞƐ

ĞƚĂŝůƐŽĨŵĂƚĞƌŝĂůƐĐŽŶƚĂŝŶŝŶŐƚĂƌ͕ǁŚŝĐŚĂƌĞ
ŝŶĐŽƌƉŽƌĂƚĞĚŝŶƚŚĞĨŝŶĂůǁŽƌŬƐ͕ŵƵƐƚďĞ
ŝŶĐůƵĚĞĚŝŶƚŚĞ,ĞĂůƚŚĂŶĚ^ĂĨĞƚǇ&ŝůĞ͘

dŚĞƌĞͲƵƐĞŽĨƚŚŝƐŵĂƚĞƌŝĂůŝƐĂǁĂƐƚĞƌĞĐŽǀĞƌǇŽƉĞƌĂƚŝŽŶƚŚĂƚ
ƌĞƋƵŝƌĞƐĂƉĞƌŵŝƚƵŶĚĞƌƚŚĞŶǀŝƌŽŶŵĞŶƚĂůWĞƌŵŝƚƚŝŶŐ;ŶŐůĂŶĚ
ĂŶĚtĂůĞƐͿZĞŐƵůĂƚŝŽŶƐϮϬϭϬ;WZͿ͘^ŽŵĞĞǆĞŵƉƚŝŽŶƐŵĂǇĂƉƉůǇ
ďƵƚƌĞƋƵŝƌĞĨƵƌƚŚĞƌĂƐƐĞƐƐŵĞŶƚŽŶĂŶŝŶĚŝǀŝĚƵĂůƐŝƚĞďĂƐŝƐΎ

ƐƉŚĂůƚǁĂƐƚĞƚŚĂƚĐŽŶƚĂŝŶƐĐŽĂůƚĂƌŝƐĐŽŵŵŽŶůǇƚƌĞĂƚĞĚďǇ
ĐƌƵƐŚŝŶŐ͕ŐƌŝŶĚŝŶŐĂŶĚƐĐƌĞĞŶŝŶŐďĞĨŽƌĞďĞŝŶŐƌĞͲƵƐĞĚŝŶƚŚĞ
ĐŽŶƐƚƌƵĐƚŝŽŶŽĨƉĂǀŝŶŐƐƚƌƵĐƚƵƌĞ͘

EŽƚĐƵƌƌĞŶƚůǇĂůůŽǁĞĚŝŶ^ĐŽƚůĂŶĚ
ĨŽƌǁĂƐƚĞĐůĂƐƐŝĨŝĞĚĂƐϭϳϬϯϬϭΎďƵƚ
ŵĂǇďĞĂŶŽƉƚŝŽŶĨŽƌϭϳϬϯϬϮ

tŝůůĚĞƉĞŶĚŽŶĂŶƵŵďĞƌŽĨĨĂĐƚŽƌƐ
ŝŶĐůƵĚŝŶŐƉĂǀĞŵĞŶƚĚĞƐŝŐŶΨ

DĂƚĞƌŝĂůŝƐĐůĂƐƐŝĨŝĞĚĂƐ͗

ͲZĞŵŽǀĂůŽĨƌŽĂĚƚĂƌďǇƉǇƌŽůǇƐŝƐ

ͲŐŽƚŽďŽǆϯ

ϳη
WůĂŶŝŶŐƐŝĚĞŶƚŝĨŝĞĚĂƐ
ŚĂǌĂƌĚŽƵƐǁĂƐƚĞĐĂŶŶŽƚďĞ
ƌĞĐǇĐůĞĚŽŶůǇƌĞͲƵƐĞĚ͘

ϲη
DĂƚĞƌŝĂůƌĞŵŽǀĞĚƚŽůĂŶĚĨŝůů

ͲZĞŵŽǀĂůŽĨƌŽĂĚƚĂƌĨƌŽŵƚŚĞ
ĂŐŐƌĞŐĂƚĞƵƐŝŶŐďŝŽůŽŐŝĐĂůĂŐĞŶƚƐ

ϱη
ŽŶƐŝĚĞƌŽƚŚĞƌƌĞĐŽǀĞƌǇŽƉƚŝŽŶƐ͗

ϭϳϬϯϬϭΎďŝƚƵŵŝŶŽƵƐŵŝǆƚƵƌĞƐĐŽŶƚĂŝŶŝŶŐƚĂƌ

ϰη

EŽƚĐƵƌƌĞŶƚůǇĂůůŽǁŝŶ^ĐŽƚůĂŶĚĨŽƌǁĂƐƚĞ
ĐůĂƐƐŝĨŝĞĚĂƚϭϳϬϯϬϭΎĂŶĚďƵƚŵĂǇďĞĂŶ
ŽƉƚŝŽŶĨŽƌϭϳϬϯϬϮ

EŽƚĐƵƌƌĞŶƚůǇĂůůŽǁĞĚŝŶ^ĐŽƚůĂŶĚĨŽƌǁĂƐƚĞ
ĐůĂƐƐŝĨŝĞĚĂƐϭϳϬϯϬϭΎďƵƚŵĂǇďĞĂŶŽƉƚŝŽŶ
ĨŽƌϭϳϬϯϬϮ

ϯ
ƌŝƐŝŶŐƐĐŽŶƚĂŝŶŝŶŐĐŽĂůƚĂƌǁŚŝĐŚĞǆĐĞĞĚƚŚƌĞƐŚŽůĚ
ǀĂůƵĞƐĂŶĚŝƐĐůĂƐƐŝĨŝĞĚĂƐŚĂǌĂƌĚŽƵƐǁĂƐƚĞ͗

ŽŶƐŝĚĞƌĐŽůĚƌĞĐǇĐůŝŶŐƉƌŽĐĞƐƐƚŽ
ƉƌŽĚƵĐĞ,ǇĚƌĂƵůŝĐĂůůǇŽƵŶĚ
DŝǆƚƵƌĞƐ;,DͿŽƌ&ŽĂŵĞĚŝƚƵŵĞŶ
ŽƵŶĚDĂƚĞƌŝĂů͘

Ϯη

WůĂŶŝŶŐƐĐĂŶŶŽƚďĞƵƐĞĚŝŶŚŽƚŵŝǆ͕
ŚŽǁĞǀĞƌŽƚŚĞƌĨĂĐƚŽƌƐŵĂǇŶĞĞĚƚŽďĞ
ĐŽŶƐŝĚĞƌĞĚΨ

ϭη

WůĂŶŝŶŐƐĐĂŶďĞƵƐĞĚŝŶŚŽƚŵŝǆŝĨĚĞƐŝƌĞĚ͕
ŚŽǁĞǀĞƌŽƚŚĞƌĨĂĐƚŽƌƐŵĂǇŶĞĞĚƚŽďĞ
ĐŽŶƐŝĚĞƌĞĚΨ

ŚĂƌƚʹtŚĂƚƚŽĚŽŶĞǆƚʹŽƉƚŝŽŶƐ;ďĂƐĞĚŽŶĐƵƌƌĞŶƚƉƌĂĐƚŝĐĞƐǁŝƚŚŝŶŶŐůĂŶĚͿ



^ϭʹ/ƐƚŚĞƌĞƐƵĨĨŝĐŝĞŶƚĂĚĞƋƵĂƚĞŝŶĨŽƌŵĂƚŝŽŶƚŽĐŽŶĨŝƌŵƚŚĞĂďƐĞŶĐĞŽĨĐŽĂůƚĂƌǁŝƚŚŝŶƚŚĞƉĂǀĞŵĞŶƚĐŽŶƐƚƌƵĐƚŝŽŶ͍
ŚĂƌƚ^ʹ^ƵŵŵĂƌǇŽĨŚĂƌƚƐͲ͖
^ƚĞƉďǇƐƚĞƉŐƵŝĚĞƚŽƚĞƐƚŝŶŐĨŽƌĐŽĂů
ƚĂƌďŽƵŶĚĂƌŝƐŝŶŐƐ
^ϯͲ/ƐƚŚĞƌĞĂƌĞƋƵŝƌĞŵĞŶƚƚŽĐŽŶĨŝƌŵƚŚŝƐŝŶĨŽƌŵĂƚŝŽŶ͍
zĞƐ
^ϮͲ/ƐƚŚĞĐŽĂůƚĂƌůŽĐĂůŝǌĞĚ͍
EŽ
'ƵŝĚĂŶĐĞEŽƚĞƐ
DŽƌĞĚĞƚĂŝůĞĚŐƵŝĚĂŶĐĞŝƐŐŝǀĞŶ
ǁŝƚŚŝŶƚŚĞĚŽĐƵŵĞŶƚ͞ĞĂůŝŶŐ
ǁŝƚŚĐŽĂůƚĂƌďŽƵŶĚĂƌŝƐŝŶŐ͛Ɛʹ
^ĐŽƚƚŝƐŚZĞƐĞĂƌĐŚŽĂƌĚ͕
^ĞƉƚĞŵďĞƌϮϬϭϲĂŶĚƚŚĞ
ĂĐĐŽŵƉĂŶǇŝŶŐĨůŽǁĐŚĂƌƚƐ͗
ʹ^ƚĞƉͲďǇͲƐƚĞƉŐƵŝĚĞƚŽ
ƉŽƐŝƚŝŽŶŝŶŐĐŽƌĞƐ
ʹ^ƚĞƉͲďǇͲƐƚĞƉŐƵŝĚĞƚŽĐŽƌŝŶŐ͕
ůŽŐŐŝŶŐĂŶĚƐƵďͲƐĂŵƉůŝŶŐ
ϭʹ^ƚĞƉͲďǇͲƐƚĞƉŐƵŝĚĞƚŽƚĞƐƚŝŶŐ
ĨŽƌĐŽĂůƚĂƌ;WĂƌƚϭŽĨϮͿ
Ϯʹ^ƚĞƉͲďǇͲƐƚĞƉŐƵŝĚĞƚŽƚĞƐƚŝŶŐ
ĨŽƌĐŽĂůƚĂƌ;WĂƌƚϮŽĨϮͿ
ʹ^ƚĞƉͲďǇͲƐƚĞƉŐƵŝĚĞƚŽƌĞƐƵůƚƐ
ʹtŚĂƚƚŽĚŽŶĞǆƚʹŽƉƚŝŽŶƐ
;ďĂƐĞĚŽŶĐƵƌƌĞŶƚƉƌĂĐƚŝĐĞƐǁŝƚŚŝŶ
ŶŐůĂŶĚ

dŚĞƐĞŐŝǀĞĨƵƌƚŚĞƌĚĞƚĂŝůƐŽŶƚŚĞ
ůŝŵŝƚĂƚŝŽŶƐŽĨƚĞƐƚŝŶŐĂŶĚƚŚĞ
ƚƌĞĂƚŵĞŶƚŽƉƚŝŽŶƐĂǀĂŝůĂďůĞ͘

EŽ

hŶŬŶŽǁŶʹ
ĂƐƐƵŵĞ
ǁŝĚĞƐƉƌĞĂĚ

zĞƐ

zĞƐ

^ϲʹ ĂƚĞŐŽƌǇϭϳϬϯϬϮ
EŽŶͲ,ĂǌĂƌĚŽƵƐǁĂƐƚĞ
ͲƌĞĞŶǌŽĂƉǇƌĞŶĞ
ĐŽŶĐĞŶƚƌĂƚŝŽŶƐďĞůŽǁ
ϮϱƉƉŵ;Ϭ͘ϬϬϮϱйͿ͍

EŽ

^ϰͲ/ƐƚŚĞƉĂǀĞŵĞŶƚ
ĐŽŶƐƚƌƵĐƚŝŽŶǀĂƌŝĂďůĞ͍

EŽ

^ϱͲ/ƐƚŚĞƐŝƚĞůĞƐƐƚŚĂŶϯϬŵϸ͍

EŽ

zĞƐ

ͲŐŽƚŽ&ůŽǁ
ŚĂƌƚ͕Žǆ
Ϯ

ͲŐŽƚŽ&ůŽǁ
ŚĂƌƚ͕Žǆ
ϭ

zĞƐ
EŽ
/ĨƵŶŬŶŽǁŶ
ŵƵƐƚďĞ
ƉƌŽǀĞŶ
ĂŚĞĂĚŽĨ
ĂŶǇĨƵƌƚŚĞƌ
ǁŽƌŬƐ
ͲŐŽƚŽďŽǆ
^ϱ

zĞƐ

dŚĞƉŽƐŝƚŝŽŶ
ĂŶĚĨƌĞƋƵĞŶĐǇ
ŽĨĐŽƌĞƐƐŚŽƵůĚ
ƌĞĨůĞĐƚƚŚŝƐ

^ϴͲ
^ŝŶŐůĞĐĂƌƌŝĂŐĞǁĂǇ
DŝŶ͘ϭĐŽƌĞĞǀĞƌǇϱϬŵ
ƵĂůĂƌƌŝĂŐĞǁĂǇ
DŝŶ͘ŽĨϭĐŽƌĞĞǀĞƌǇϮϱŵďĞƚǁĞĞŶůĂŶĞƐϭĂŶĚϮ
dŚƌĞĞůĂŶĞƐŽƌŐƌĞĂƚĞƌ
DŝŶ͘ĐŽƌĞƐƉĂĐŝŶŐŝŶŝŶĚŝǀŝĚƵĂůůĂŶĞƐŵƵƐƚŶŽƚĞǆĐĞĞĚϱϬŵ͕ǁŝƚŚŝŶƚĞƌǀĂůŽĨϮϱŵďĞƚǁĞĞŶ
ĂĚũĂĐĞŶƚůĂŶĞƐ
,ĂƌĚƐŚŽƵůĚĞƌ
ŽŶƐŝĚĞƌĞĚƚŽďĞĂĚĚŝƚŝŽŶĂůůĂŶĞ

^ϳͲ&ŽƌǀĞƌǇƐŵĂůůƐĐĂůĞƐĐŚĞŵĞƐŝƚŵĂǇ
ďĞŵŽƌĞĐŽƐƚͲĞĨĨĞĐƚŝǀĞƚŽĂƐƐƵŵĞĐŽĂů
ƚĂƌŝƐƉƌĞƐĞŶƚĂďŽǀĞƚŚƌĞƐŚŽůĚǀĂůƵĞƐ

ͲŐŽƚŽ&ůŽǁŚĂƌƚ͕Žǆϯ

DŝŶ͘ŽĨϭĐŽƌĞŝƐĂĚĞƋƵĂƚĞ

^ϵͲDĂŬĞƐƵƌĞĐŽƌĞ
ĚŝĂŵĞƚĞƌŝƐƐƵŝƚĂďůĞĂŶĚ
ƌĞĐŽǀĞƌǇƐƵĨĨŝĐŝĞŶƚ͘
ŽůůĞĐƚĂƉƉƌŽƉƌŝĂƚĞƐƵďͲ
ďĂƐĞƐĂŵƉůĞƐǁŚĞƌĞ
ƌĞƋƵŝƌĞĚ

^ϭϬͲ^ĂŵƉůĞƐĂƌĞ
ƐƚŽƌĞĚĂĚĞƋƵĂƚĞůǇƚŽ
ƉƌĞǀĞŶƚĐƌŽƐƐͲ
ĐŽŶƚĂŵŝŶĂƚŝŽŶ͕ůŽƐƐŽĨ
ǀŽůĂƚŝůĞƐĂŶĚ
ĚĞŐƌĂĚĂƚŝŽŶ

^ϭϭͲŽƌĞƐŚŽƵůĚŶŽƚ
ďĞǁĂƐŚĞĚĂŚĞĂĚŽĨ
ƉŚŽƚŽŐƌĂƉŚŝŶŐĂŶĚ
ůŽŐŐŝŶŐ͘>ŝŐŚƚůǇďƌƵƐŚ
ĂŶǇĚŝƌƚĨƌŽŵƐĂŵƉůĞƐ

^ϭϰͲhƐĞW<DĂƌŬĞƌ
ƚŽƉƌŽǀŝĚĞǀŝƐƵĂů
ŝŶĚŝĐĂƚŽƌŽĨ
WŽůǇĂƌŽŵĂƚŝĐ
ŽŵƉŽƵŶĚƐ

^ϭϯͲŽƌĞͬĨƌĂŐŵĞŶƚĞĚ
ĐŽƌĞĐĂƌĞĨƵůůǇƐƵďͲ
ƐĂŵƉůĞĚƚŽƐĞŐƌĞŐĂƚĞ
ůĂǇĞƌƐŽĨĐŽŶƐƚƌƵĐƚŝŽŶ

^ϭϮͲŽƌĞƚŽďĞ
ƉŚŽƚŽŐƌĂƉŚĞĚĂŶĚ
ůŽŐŐĞĚǁŝƚŚŝŶϮϰŚŽƵƌƐ
ĂŶĚƐƵŝƚĂďůǇƌĞͲƐĞĂůĞĚ



tŚĞƌĞŶĞĐĞƐƐĂƌǇƚĂŬĞĐŽƌĞƐŽƵƚƐŝĚĞŬŶŽǁŶͬƐƵƐƉĞĐƚĞĚůŝŵŝƚƐŽĨĂĨĨĞĐƚĞĚĂƌĞĂ

^ϭϲͲ&ŽƌƉŽƐŝƚŝǀĞW<DĂƌŬĞƌƌĞƐƵůƚƐƚŚĞ
ĨƌĞƋƵĞŶĐǇŽĨƚĞƐƚŝŶŐƐŚŽƵůĚĨŽůůŽǁŐƵŝĚĂŶĐĞ
ŐŝǀĞŶŝŶƉƉĞŶĚŝǆŽĨWdϮϬϭϲ'ƵŝĚĂŶĐĞ
EŽƚĞ͚DĂŶĂŐŝŶŐƌĞĐůĂŝŵĞĚĂƐƉŚĂůƚ͛

^ϭϱͲZĞĐŽƌĚŽŶĐŽƌĞůŽŐǁŚĞƚŚĞƌ
ƉĂŝŶƚĚŝƐĐŽůŽƵƌƐ͕ŝŶĐůƵĚŝŶŐƵŶĚĞƌ
hsůŝŐŚƚĂŶĚƐĞůĞĐƚĨƵƌƚŚĞƌƐĂŵƉůĞƐ
ƚŽĐŽŶĨŝƌŵƌĞƐƵůƚƐ

^ϭϳʹ/ƐůĂďŽƌĂƚŽƌǇŝĚĞŶƚŝĨŝĐĂƚŝŽŶŽŶůǇŽƌ
ŝĚĞŶƚŝĨŝĐĂƚŝŽŶĂŶĚƋƵĂŶƚŝĨŝĐĂƚŝŽŶƌĞƋƵŝƌĞĚ͍

^ϭϴͲ>ĂďŽƌĂƚŽƌǇŝĚĞŶƚŝĨŝĐĂƚŝŽŶƋƵĂŶƚŝĨŝĐĂƚŝŽŶ
ƐŚŽƵůĚďĞƵŶĚĞƌƚĂŬĞŶďĞĨŽƌĞŵĂƚĞƌŝĂůŝƐ
ƌĞŵŽǀĞĚĨƌŽŵƐŝƚĞƚŽĚĞƚĞƌŵŝŶĞŝĨ
ĐŽŶĐĞŶƚƌĂƚŝŽŶƐĞǆĐĞĞĚƚŚƌĞƐŚŽůĚůŝŵŝƚƐ

EŽ
ͲŐŽƚŽďŽǆ^ϯϱ

^ϰϭʹĞŶǌŽĂƉǇƌĞŶĞ
ĚŽĞƐŶŽƚĞǆĐĞĞĚƐ
ƚŚƌĞƐŚŽůĚŽĨϬ͘ϬϬϱй
ͲŐŽƚŽďŽǆ^ϲ

^ϭϵͲ>ĂďŽƌĂƚŽƌǇŝĚĞŶƚŝĨŝĐĂƚŝŽŶŽŶůǇ
^ϯϲͲ>ĂďŽƌĂƚŽƌǇŝĚĞŶƚŝĨŝĐĂƚŝŽŶ
ĂŶĚƋƵĂŶƚŝĨŝĐĂƚŝŽŶ

^ϰϮʹĞŶǌŽĂƉǇƌĞŶĞ
ĞǆĐĞĞĚƐƚŚƌĞƐŚŽůĚŽĨ
Ϭ͘ϬϬϱй

^ϰϬͲDĞƚŚŽĚŽůŽŐǇ

^ϮϬͲǀĂƌŝĞƚǇŽĨƚĞƐƚƐĂƌĞƌĞĐŽŵŵĞŶĚĞĚ
ĚƵĞƚŽƌŝƐŬŽĨůŽƐƐŽĨsK͛ƐĚƵƌŝŶŐƚĞƐƚŝŶŐ
^ϯϳʹDĞƚŚŽĚŽůŽŐǇ

^ϰϱʹWƌĞƐĞŶĐĞͬĂďƐĞŶĐĞŽĨ
ĐŽŵƉŽƵŶĚƐƐƵŐŐĞƐƚĐŽĂůƚĂƌŝƐ
EKdƚŚĞƐŽƵƌĐĞŽĨ
ĞŶǌŽĂƉǇƌĞŶĞĐŽŶĐĞŶƚƌĂƚŝŽŶƐ

DĞƚŚŽĚŽůŽŐŝĞƐ͕͕ĂŶĚ

^ϮϭͲĞŶǌŽĂƉǇƌĞŶĞK
EKdĞǆĐĞĞĚƚŚƌĞƐŚŽůĚ
ǀĂůƵĞŽĨϬ͘ϬϬϱй

^ϮϮͲĞŶǌŽĂƉǇƌĞŶĞ
yƚŚƌĞƐŚŽůĚ
ǀĂůƵĞŽĨϬ͘ϬϬϱй

^ϮϲʹDŽĚͬŚŝŐŚƉŚĞŶŽů
ĐŽŶĐĞŶƚƌĂƚŝŽŶ

^ϯϭͲĞŶǌŽĂƉǇƌĞŶĞĐŽŶĐĞŶƚƌĂƚŝŽŶƐ
DzWK^^/>zďĞĂƐƐŽĐŝĂƚĞĚǁŝƚŚĐŽĂů
ƚĂƌďƵƚƌĞƐƵůƚƐŶŽƚĚĞĨŝŶŝƚŝǀĞ

^ϯϮͲĞŶǌŽĂƉǇƌĞŶĞ
ĐŽŶĐĞŶƚƌĂƚŝŽŶƐĂƌĞ>/<>zƚŽďĞ
ĂƐƐŽĐŝĂƚĞĚǁŝƚŚĐŽĂůƚĂƌ

^ϮϰͲZĞƐƵůƚƐ
ŝŶĚŝĐĂƚĞŐƌŽƐƐ
ůĞǀĞůƐy
ƚŚƌĞƐŚŽůĚĨŽƌ
Ϭ͘ϭйĐŽĂůƚĂƌ

^ϯϯͲWŽƐƐŝďŝůŝƚǇŽĨ
ŝŶƚĞƌĨĞƌŝŶŐ
ĐŽŵƉŽƵŶĚƐĂĨĨĞĐƚŝŶŐ
ƌĞƐƵůƚƐ͍
ͲŐŽƚŽďŽǆ^ϭϴ

^ϯϰͲĂƚĞŐŽƌǇ
ϭϳϬϯϬϭΎ
,ĂǌĂƌĚŽƵƐtĂƐƚĞͬ
^ƉĞĐŝĂůǁĂƐƚĞ

'ŽƚŽďŽǆ^ϯϲ
^ϮϯͲZĞƐƵůƚƐ
ŝŶĚŝĐĂƚĞŐƌŽƐƐ
ůĞǀĞůƐKEKd
ĞǆĐĞĞĚƚŚƌĞƐŚŽůĚ
ĨŽƌϬ͘ϭйĐŽĂůƚĂƌ

^ϮϵͲŽĂůƚĂƌĐŽŵƉŽƵŶĚƐŚĂǀĞ
ŶŽƚďĞĞŶŝĚĞŶƚŝĨŝĞĚ
'ŽƚŽďŽǆ^ϲ
^ϯϱʹdƌĞĂƚĂƐĂƚĞŐŽƌǇ
ϭϳϬϯϬϭΎ,ĂǌĂƌĚŽƵƐ
tĂƐƚĞͬ^ƉĞĐŝĂůtĂƐƚĞ
ͲŐŽƚŽ&ůŽǁŚĂƌƚ͕Žǆϯ

^ϯϬͲŽĂůƚĂƌĐĂŶďĞĂƐƐƵŵĞĚƚŽ
ďĞďĞůŽǁƚŚƌĞƐŚŽůĚůĞǀĞůƐ
EŽ
'ŽƚŽďŽǆ^ϭϴ
zĞƐ

^ϰϲʹWƌĞƐĞŶĐĞͬĂďƐĞŶĐĞŽĨ
ĐŽŵƉŽƵŶĚƐƐƵŐŐĞƐƚƐĐŽĂůƚĂƌ/^
ƐŽƵƌĐĞŽĨĞŶǌŽĂƉǇƌĞŶĞ
ĐŽŶĐĞŶƚƌĂƚŝŽŶƐ

^ϰϳʹĂƚĞŐŽƌǇϭϳϬϯϬϭΎ
,ĂǌĂƌĚŽƵƐͬ^ƉĞĐŝĂůǁĂƐƚĞ

'ŽƚŽďŽǆ^ϲ

^Ϯϳʹ>ŽǁƉŚĞŶŽůĐŽŶĐĞŶƚƌĂƚŝŽŶ

^ϮϴͲŽĂůƚĂƌĐŽŵƉŽƵŶĚƐŚĂǀĞ
ďĞĞŶŝĚĞŶƚŝĨŝĞĚ

zĞƐ

^ϰϰͲDĞƚŚŽĚŽůŽŐǇ&

^ϯϵͲ'ƌŽƐƐůĞǀĞůƐ
ĞǆĐĞĞĚƚŚƌĞƐŚŽůĚĨŽƌ
Ϭ͘ϭйĐŽĂůƚĂƌ

^ϯϴͲ'ƌŽƐƐůĞǀĞůƐĚŽŶŽƚĞǆĐĞĞĚ
ƚŚƌĞƐŚŽůĚĨŽƌϬ͘ϭйĐŽĂůƚĂƌ

^ϮϱͲŽĂůƚĂƌĐĂŶďĞĂƐƐƵŵĞĚ
ƚŽďĞďĞůŽǁƚŚƌĞƐŚŽůĚůĞǀĞůƐ
ĂŶĚƚŚĞƌĞĨŽƌĞŶŽŶĞĞĚĨŽƌ
^ƉĞĐŝĂůZĞƋƵŝƌĞŵĞŶƚƐ

^ϰϯͲZĞƋƵŝƌĞŵĞŶƚƚŽ
ŝĚĞŶƚŝĨǇĂĐŝĚŝĐΘďĂƐĞ
ĐŽŵƉŽŶĞŶƚƐŽĨĐŽĂůƚĂƌ͍

^ϰϴʹ/ƐƚŚĞƌĞƐƵĨĨŝĐŝĞŶƚ
ĞǀŝĚĞŶĐĞƚŽƉƌŽǀĞƚŚĂƚ
ŵŽƌĞůŝŬĞůǇƚŚĂƚƐŽƵƌĐĞ
ŝƐĂĐŽĂůƚĂƌĚĞƌŝǀĞĚ
ƉƌŽĚƵĐƚƌĂƚŚĞƌƚŚĂŶ
ĐŽĂůƚĂƌ͖ĚĞƐƉŝƚĞŐƌŽƐƐ
ůĞǀĞůƐĞǆĐĞĞĚŝŶŐϬ͘ϭй
ĐŽĂůƚĂƌ͕
ĞŶǌŽĂƉǇƌĞŶĞ
ĞǆĐĞĞĚŝŶŐϬ͘ϬϬϱй
ƚŚƌĞƐŚŽůĚĂŶĚ
ĂďƐĞŶĐĞͬƉƌĞƐĞŶĐĞŽĨ
ĐŽŵƉŽƵŶĚƐĂůůŽĨ
ǁŚŝĐŚƐƵŐŐĞƐƚĐŽĂůƚĂƌ
ŝƐƚŚĞƐŽƵƌĐĞ͍

Appendix C
Example coal tar testing specification

W>^Z&KZ^,h>/E'dKsK/hEE^^ZzKZ/E^h&&//Edd^d/E'
EŽƚĞƐ

'ĞŶĞƌĂů

ϭ

&ƌĞƋƵĞŶĐǇŽĨƚĞƐƚŝŶŐƐŚŽƵůĚĨŽůůŽǁŐƵŝĚĂŶĐĞŐŝǀĞŶŝŶƉƉĞŶĚŝǆŽĨƚŚĞWdϮϬϭϲ'ƵŝĚĂŶĐĞEŽƚĞΖDĂŶĂŐŝŶŐƌĞĐůĂŝŵĞĚĂƐƉŚĂůƚΖ

Ϯ

dŚĞƚǇƉĞŽĨƚĞƐƚŝŶŐƵŶĚĞƌƚĂŬĞŶǁŝůůďĞƌĞĨůĞĐƚĞĚŝŶƚŚĞŝŶƚĞŶĚĞĚĞŶĚƵƐĞŽĨƚŚĞĂƌŝƐŝŶŐƐ͕ǁŚŝĐŚǁŝůůďĞŐŽǀĞƌŶĞĚďǇĐŽĂůƚĂƌĐŽŶĐĞŶƚƌĂƚŝŽŶƐ

EŽƚĞƐ
ϭ

EŽƚĞƐ
ϭ

EŽƚĞƐ
ϭ

hƐĞŽĨW<DĂƌŬĞƌ
^ŚŽƵůĚďĞƵƐĞĚƚŽŝĚĞŶƚŝĨǇƉŽƚĞŶƚŝĂůƐĂŵƉůĞƐĨŽƌƚĞƐƚŝŶŐ͘EĞŝƚŚĞƌƉŽƐŝƚŝǀĞŽƌŶĞŐĂƚŝǀĞƌĞƐƵůƚƐƐŚŽƵůĚďĞƚĂŬĞŶƚŽďĞĐŽŶĐůƵƐŝǀĞƉƌŽŽĨǁŝƚŚŽƵƚĨƵƌƚŚĞƌůĂďŽƌĂƚŽƌǇƚĞƐƚŝŶŐ͘/ŶƚŚĞĂďƐĞŶĐĞŽĨĨƵƌƚŚĞƌůĂďŽƌĂƚŽƌǇƚĞƐƚŝŶŐĐŽĂůƚĂƌƐŚŽƵůĚďĞ
ĂƐƐƵŵĞĚƚŽďĞƉƌĞƐĞŶƚĂƚĐŽŶĐĞŶƚƌĂƚŝŽŶƐĞǆĐĞĞĚŝŶŐĐƵƌƌĞŶƚƚŚƌĞƐŚŽůĚǀĂůƵĞƐ͘

>ĂďŽƌĂƚŽƌǇŝĚĞŶƚŝĨŝĐĂƚŝŽŶŽŶůǇ
dŚĞƌĞŝƐĂƌŝƐŬƚŚĂƚĂƌŝƐŝŶŐƐŵĂǇďĞŝŶĐŽƌƌĞĐƚůǇĐůĂƐƐŝĨŝĞĚĂƐĂƚĞŐŽƌǇϭϳϬϯϬϭΎ,ĂǌĂƌĚŽƵƐͬ^ƉĞĐŝĂůtĂƐƚĞ͕ƌĞƐƵůƚŝŶŐŝŶƵŶŶĞĐĞƐƐĂƌǇĚŝƐƉŽƐĂůĂŶĚĐŽƐƚƐ͘&ŽƌƐŵĂůůƐŝƚĞƐŝƚŵĂǇŚŽǁĞǀĞƌďĞĐŽƐƚͲĞĨĨĞĐƚŝǀĞƚŽĂƐƐƵŵĞƚŚĂƚĐŽĂůͲƚĂƌĞǆŝƐƚƐĂƚ
ĐŽŶĐĞŶƚƌĂƚŝŽŶƐĞǆĐĞĞĚŝŶŐĐƵƌƌĞŶƚƚŚƌĞƐŚŽůĚǀĂůƵĞƐ͘

>ĂďŽƌĂƚŽƌǇŝĚĞŶƚŝĨŝĐĂƚŝŽŶůĞĂĚŝŶŐƚŽƋƵĂŶƚŝĨŝĐĂƚŝŽŶ
ƵĞƚŽƚŚĞůŝŬĞůŝŚŽŽĚƚŚĂƚsKŵĂǇďĞůŽƐƚĚƵƌŝŶŐƚĞƐƚŝŶŐĂƐĂĐŽŶƐĞƋƵĞŶĐĞŽĨƚŚĞƚĞƐƚŝŶŐŵĞƚŚŽĚŽůŽŐǇ͕ĂǀĂƌŝĞƚǇŽĨƚĞƐƚƐĂƌĞƌĞĐŽŵŵĞŶĚĞĚƚŽƌĞĚƵĐĞƚŚĞƵŶĐĞƌƚĂŝŶƚǇŝŶƚŚĞƌĞƐƵůƚƐ͘dĞƐƚƐĂǀĂŝůĂďůĞŝŶĐůƵĚĞDĞƚŚŽĚŽůŽŐǇ͕͕ĂŶĚ͘
ĨƵƌƚŚĞƌĚĞƚĂŝůƐĂƌĞŐŝǀĞŶǁŝƚŚŝŶƚŚĞŵĂŝŶƚĞǆƚΖĞĂůŝŶŐǁŝƚŚĐŽĂůƚĂƌďŽƵŶĚĂƌŝƐŝŶŐƐΖĂŶĚ&ůŽǁŚĂƌƚͲWĂƌƚϭŽĨϮ͘

ĚǀĂŶƚĂŐĞƐ

ŝƐĂĚǀĂŶƚĂŐĞƐ

KƵƚĐŽŵĞ
ĞŶǌŽĂƉǇƌĞŶĞĐŽŶĐĞŶƚƌĂƚŝŽŶƐĞǆĐĞĞĚϬ͘ϬϬϱйĂŶĚ DĂƚĞƌŝĂůŝƐĐůĂƐƐŝĨŝĞĚĂƚĞŐŽƌǇϭϳϬϯϬϭΎ,ĂǌĂƌĚŽƵƐͬ^ƉĞĐŝĂů
WŚĞŶŽůĐŽŶĐĞŶƚƌĂƚŝŽŶƐĂƌĞŵĞĚŝƵŵƚŽŚŝŐŚ͘
tĂƐƚĞ͘&ƵƌƚŚĞƌƚĞƐƚŝŶŐƌĞƋƵŝƌĞĚƚŽĐŽŶĨŝƌŵƐŽƵƌĐĞŝƐĐŽĂůƚĂƌ
ĂŶĚŶŽƚŝŶƚĞƌĨĞƌŝŶŐĐŽŵƉŽƵŶĚƐƚŽĂǀŽŝĚƉŽƐƐŝďůǇƵŶŶĞĐĞƐƐĂƌǇ
ĞŶǌŽĂƉǇƌĞŶĞĐŽŶĐĞŶƚƌĂƚŝŽŶƐĞǆĐĞĞĚϬ͘ϬϬϱйĂŶĚ ĚŝƐƉŽƐĂůĂŶĚĂƐƐŽĐŝĂƚĞĚĐŽƐƚƐ͘
^ƵŐŐĞƐƚDĞƚŚŽĚŽůŽŐǇŽƌ
WŚĞŶŽůĐŽŶĐĞŶƚƌĂƚŝŽŶƐĂƌĞůŽǁ͘

DĞƚŚŽĚŽůŽŐǇ

EŽƚĂĚĞĨŝŶŝƚŝǀĞƚĞƐƚĨŽƌĐŽĂůƚĂƌĂƐŝƚ
ƉƌŽǀŝĚĞƐŶŽƋƵĂŶƚŝĨŝĐĂƚŝŽŶŽŶůǇǁŚĞƚŚĞƌ
/ĚĞŶƚŝĨŝĞƐĐŽŶĐĞŶƚƌĂƚŝŽŶƐŽĨĞŶǌŽĂƉǇƌĞŶĞ
ĞŶǌŽĂƉǇƌĞŶĞĞǆĐĞĞĚƐϬ͘ϬϬϱйĂŶĚŝĨ
ĂŶĚŝĨĂĐĐŽŵƉĂŶŝĞĚďǇůŽǁĐŽŶĐĞŶƚƌĂƚŝŽŶƐ
WŚĞŶŽůĐŽŶĐĞŶƚƌĂƚŝŽŶƐĂƌĞĚĞĞŵĞĚΖ>ŽǁΖ͘/Ɛ
ŽĨWŚĞŶŽů͕ƐŽƵƌĐĞŝƐĐŽŶƐŝĚĞƌĞĚ>/<>zƚŽďĞ
ƉŽƐƐŝďůĞƚŚĂƚƚĞƐƚƌĞƐƵůƚƐĂƌĞĐŽƌƌƵƉƚĞĚďǇ ĞŶǌŽĂƉǇƌĞŶĞĐŽŶĐĞŶƚƌĂƚŝŽŶƐĚŽŶ͛ƚĞǆĐĞĞĚϬ͘ϬϬϱй
ĚĞƌŝǀĞĚĨƌŽŵĐŽĂůƚĂƌ͘͘
ŝŶƚĞƌĨĞƌŝŶŐĐŽŵƉŽƵŶĚƐĐƌĞĂƚŝŶŐĂΖĨĂůƐĞ
ĂŶĚWŚĞŶŽůĐŽŶĐĞŶƚƌĂƚŝŽŶƐĂƌĞůŽǁ͘
ŽĂůƚĂƌĐĂŶďĞĂƐƐƵŵĞĚƚŽďĞďĞůŽǁƚŚƌĞƐŚŽůĚǀĂůƵĞ͘ŚĞ
ƉŽƐŝƚŝǀĞΖ͘
ŵĂƚĞƌŝĂůŝƐŶŽƚĐĂƚĞŐŽƌǇϭϳϬϯϬϭΎ,ĂǌĂƌĚŽƵƐͬ^ƉĞĐŝĂůtĂƐƚĞ͘
ĞŶǌŽĂƉǇƌĞŶĞĐŽŶĐĞŶƚƌĂƚŝŽŶƐĚŽŶ͛ƚĞǆĐĞĞĚϬ͘ϬϬϱй EŽĨƵƌƚŚĞƌƚĞƐƚŝŶŐƌĞƋƵŝƌĞĚ
ĂŶĚWŚĞŶŽůĐŽŶĐĞŶƚƌĂƚŝŽŶƐĂƌĞŵĞĚŝƵŵƚŽŚŝŐŚ͘

DĞƚŚŽĚŽůŽŐǇ

ŽDĞƚŚŽĚŽůŽŐǇ͕
͕Žƌ͖ŽƌĂ
ĐŽŵďŝŶĂƚŝŽŶŽĨ
ƚŚĞŵĂůůƚŽƌĞĚƵĐĞ
ƵŶĐĞƌƚĂŝŶƚǇ

DĂƚĞƌŝĂůŝƐĐůĂƐƐŝĨŝĞĚĂƐĂƚĞŐŽƌǇϭϳϬϯϬϭΎ,ĂǌĂƌĚŽƵƐͬ^ƉĞĐŝĂů
ŽĞƐŶŽƚĂĐĐƵƌĂƚĞůǇƋƵĂŶƚŝĨǇƚŚĞĂŵŽƵŶƚŽĨ
tĂƐƚĞ͘ĚĚŝƚŝŽŶĂůƚĞƐƚŝŶŐƌĞƋƵŝƌĞƚŽĐŽŶĨŝƌŵƐŽƵƌĐĞŝƐĐŽĂůƚĂƌ
ĐŽĂůƚĂƌ͕ŽŶůǇƉƌĞƐĞŶƚƐĂŶĂƉƉƌŽǆŝŵĂƚŝŽŶ
/ĚĞŶƚŝĨŝĞƐĐŽŶĐĞŶƚƌĂƚŝŽŶŽĨĞŶǌŽĂƉǇƌĞŶĞ͘
ĞŶǌŽĂƉǇƌĞŶĞĐŽŶĐĞŶƚƌĂƚŝŽŶƐĞǆĐĞĞĚϬ͘ϬϬϱй͘
ĂŶĚŶŽƚŝŶƚĞƌĨĞƌŝŶŐĐŽŵƉŽƵŶĚƐƚŽĂǀŽŝĚƉŽƐƐŝďůǇƵŶŶĞĐĞƐƐĂƌǇ
ĚĞƚĞƌŵŝŶĞĚƵƐŝŶŐW,ǀĂůƵĞƐ͕ƉƌŝŶĐŝƉĂůůǇ
&ŝŶŐĞƌƉƌŝŶƚĂŶĂůǇƐŝƐŽĨ'Ͳ&/
ĚŝƐƉŽƐĂůĂŶĚĂƐƐŽĐŝĂƚĞĚĐŽƐƚƐ͘
ĞŶǌŽĂƉǇƌĞŶĞ͘/ƐƉŽƐƐŝďůĞƚŚĂƚƚŚĞƚĞƐƚ
ĐŚƌŽŵĂƚŽŐƌĂŵŽĨŚǇĚƌŽĐĂƌďŽŶƚǇƉĞŝƐƵƐĞĚ
^ƵŐŐĞƐƚDĞƚŚŽĚŽůŽŐǇŽƌ
ƌĞƐƵůƚƐĂƌĞĐŽƌƌƵƉƚĞĚďǇŝŶƚĞƌĨĞƌŝŶŐ
ƚŽŚĞůƉŝĚĞŶƚŝĨǇƉŽƐƐŝďůĞŝŶƚĞƌĨĞƌŝŶŐ
ĐŽŵƉŽƵŶĚƐĐƌĞĂƚŝŶŐĂΖĨĂůƐĞƉŽƐŝƚŝǀĞΖ͘
ĐŽŵƉŽƵŶĚƐǁŚŝĐŚĐŽƵůĚƉƌŽĚƵĐĞĂΖĨĂůƐĞ
ĞƚĞƌŵŝŶĂƚŝŽŶŽĨďŝŽŵĂƌŬĞƌƐ,ŽƉĂŶĞĂŶĚ
ƉŽƐŝƚŝǀĞΖ͘^ŝŵŝůĂƌůǇƵƐĞŽĨďŝŽŵĂƌŬĞƌĂŶĂůǇƐŝƐ
ŝďĞŶǌŽƚŚŝƉŚĞŶĞƐďǇ'D^͕ĚŽƵďůĞƌĂƚŝŽ
ĨŽƌĐŽŵƉŽŶĞŶƚƐƐƵĐŚĂƐƉƌǇƐƚĂŶĞĂŶĚ
ƉůŽƚŽĨW,ƉƌŽĨŝůĞƚŽĚĞƚĞƌŵŝŶĞůŝŬĞůǇ
ŽĂůƚĂƌĐĂŶďĞĂƐƐƵŵĞĚƚŽďĞďĞůŽǁƚŚƌĞƐŚŽůĚǀĂůƵĞ͘dŚĞ
ƉŚǇƚĂŶĞǁŝůůƐŚŽǁƚŚĞƉƌĞƐĞŶĐĞŽĨĚŝĞƐĞů
ƐŽƵƌĐĞ/͕ĂŶĚĨŝŶŐĞƌƉƌŝŶƚĂŶĂůǇƐŝƐŽĨ'Ͳ&/ ĞŶǌŽĂƉǇƌĞŶĞĐŽŶĐĞŶƚƌĂƚŝŽŶƐĚŽŶΖƚĞǆĐĞĞĚϬ͘ϬϬϱй͘ ŵĂƚĞƌŝĂůŝƐŶŽƚĐĂƚĞŐŽƌǇϭϳϬϯϬϭΎ,ĂǌĂƌĚŽƵƐͬ^ƉĞĐŝĂůtĂƐƚĞ͘
ǁŚŝĐŚŝƐĂŶŝŶƚĞƌĨĞƌŝŶŐĐŽŵƉŽŶĞŶƚ
ĐŚƌŽŵĂƚŽŐƌĂŵƚŽŝĚĞŶƚŝĨǇŚǇĚƌŽĐĂƌďŽŶƚǇƉĞ
EŽĨƵƌƚŚĞƌƚĞƐƚŝŶŐƌĞƋƵŝƌĞĚ͘
ŝƐŶŽƚŽĨĨĞƌĞĚďǇĞǀĞƌǇůĂďŽƌĂƚŽƌǇ͘
ŽĂůƚĂƌĐĂŶďĞĂƐƐƵŵĞĚƚŽďĞďĞůŽǁƚŚƌĞƐŚŽůĚǀĂůƵĞ͘dŚĞ
ĞŶǌŽĂƉǇƌĞŶĞĐŽŶĐĞŶƚƌĂƚŝŽŶƐĚŽŶΖƚĞǆĐĞĞĚϬ͘ϬϬϱй
ŵĂƚĞƌŝĂůŝƐŶŽƚĐĂƚĞŐŽƌǇϭϳϬϯϬϭΎ,ĂǌĂƌĚŽƵƐͬ^ƉĞĐŝĂůtĂƐƚĞ͘
ĂŶĚĐŽĂůƚĂƌĐŽŵƉŽƵŶĚƐŚĂǀĞŶŽƚďĞĞŶŝĚĞŶƚŝĨŝĞĚ
EŽĨƵƌƚŚĞƌƚĞƐƚŝŶŐƌĞƋƵŝƌĞĚ͘

DĞƚŚŽĚŽůŽŐǇ

DĞƚŚŽĚŽůŽŐǇ

^ŽŵĞƋƵĂŶƚŝĨŝĐĂƚŝŽŶŽĨĐŽĂůƚĂƌĚĞƌŝǀĞĚĨƌŽŵ
ƚŚŝƐŵĞƚŚŽĚĂƐƚŚĞ>ŝŵŝƚƐŽĨĞƚĞĐƚŝŽŶĨŽƌ
ƚŚŝƐĂƌĞϬ͘ϭй͘dĞĐŚŶŝƋƵĞŵŝŶŝŵŝƐĞƐƚŚĞƌŝƐŬ
EŽƚĂŶĂĐĐƵƌĂƚĞƋƵĂŶƚŝĨŝĐĂƚŝŽŶŽĨĐŽĂůƚĂƌ
ŽĨΖĨĂůƐĞƉŽƐŝƚŝǀĞƐΖĂƐĂŶǇĚŝĞƐĞůŽƌŽƚŚĞƌ
ĐŽŶĐĞŶƚƌĂƚŝŽŶ͘
ƉĞƚƌŽůĞƵŵͲƌĞůĂƚĞĚĐŽŵƉŽƵŶĚƐƚŚĂƚĂƌĞ
ƉƌĞƐĞŶƚŝŶƚŚĞƐŽůǀĞŶƚĞǆƚƌĂĐƚĂƌĞEKd
ŝŶƚĞŐƌĂƚĞĚĂƐƚŚĞǇĂƌĞŶŽƚĐŽŶƐŝĚĞƌĞĚĐŽĂů
ƚĂƌƌĞůĂƚĞĚ͘

ĞŶǌŽĂƉǇƌĞŶĞĐŽŶĐĞŶƚƌĂƚŝŽŶƐĚŽŶΖƚĞǆĐĞĞĚϬ͘ϬϬϱй /ŵƉŽƐƐŝďůĞƐĐĞŶĂƌŝŽ͕ĂĚĚŝƚŝŽŶĂůƚĞƐƚŝŶŐƌĞƋƵŝƌĞĚĂƐƌĞƐƵůƚƐ
ďƵƚĐŽĂůƚĂƌĐŽŵƉŽƵŶĚƐŚĂǀĞďĞĞŶŝĚĞŶƚŝĨŝĞĚ
ƉŽƐƐŝďůǇĐŽƌƌƵƉƚ

ĞŶǌŽĂƉǇƌĞŶĞĐŽŶĐĞŶƚƌĂƚŝŽŶƐĞǆĐĞĞĚϬ͘ϬϬϱйďƵƚ
ĐŽĂůƚĂƌĐŽŵƉŽƵŶĚƐŚĂǀĞŶŽƚďĞĞŶŝĚĞŶƚŝĨŝĞĚ

WŽƐƐŝďůĞƚŚĂƚĐŽĂůƚĂƌŝƐďĞůŽǁƚŚƌĞƐŚŽůĚĐŽŶĐĞŶƚƌĂƚŝŽŶƐ͕ďƵƚ
ĂĚĚŝƚŝŽŶĂůƚĞƐƚŝŶŐƌĞƋƵŝƌĞĚƚŽĐŽŶĨŝƌŵƐŽƵƌĐĞŽĨĞŶǌŽĂƉǇƌĞŶĞ
ŝƐŶŽƚĐŽĂůƚĂƌƌĞůĂƚĞĚ͘
^ƵŐŐĞƐƚDĞƚŚŽĚŽůŽŐǇ

DĂƚĞƌŝĂůĐůĂƐƐŝĨŝĞĚĂƐĂƚĞŐŽƌǇϭϳϬϯϬϭΎ,ĂǌĂƌĚŽƵƐ
tĂƐƚĞͬ^ƉĞĐŝĂůtĂƐƚĞ͘ĚĚŝƚŝŽŶĂůƚĞƐƚŝŶŐƌĞƋƵŝƌĞĚƚŽĚĞƚĞƌŵŝŶĞ
ĞŶǌŽĂƉǇƌĞŶĞĐŽŶĐĞŶƚƌĂƚŝŽŶƐĞǆĐĞĞĚϬ͘ϬϬϱйĂŶĚ
йŽĨĐŽĂůƚĂƌŝŶƐĂŵƉůĞĂŶĚĂǀŽŝĚƉŽƐƐŝďůǇƵŶŶĞĐĞƐƐĂƌǇĚŝƐƉŽƐĂů
ĐŽĂůƚĂƌĐŽŵƉŽƵŶĚƐŚĂǀĞďĞĞŶŝĚĞŶƚŝĨŝĞĚ
ĂŶĚĂƐƐŽĐŝĂƚĞĚĐŽƐƚƐ͘
^ƵŐŐĞƐƚDĞƚŚŽĚŽůŽŐǇ

DĞƚŚŽĚŝƐƉŽƐŝƚŝǀĞůǇďŝĂƐĞĚĨŽƌŽƚŚĞƌ
'ƌŽƐƐůĞǀĞůƐĚŽŶŽƚĞǆĐĞĞĚƚŚƌĞƐŚŽůĚŽĨϬ͘ϭйƚĂƌ͘
ŚǇĚƌŽĐĂƌďŽŶƐŽƵƌĐĞƐ͕ĂŶĚĂƐƐƵĐŚΖĨĂůƐĞ
ĞƚĞƌŵŝŶĞƐƚŚĞƚŽƚĂůйŽĨĐŽĂůƚĂƌŝŶƐĂŵƉůĞ ƉŽƐŝƚŝǀĞƐΖŵĂǇďĞƉŽƐƐŝďůĞ͘>ĞƐƐƵŶĐĞƌƚĂŝŶƚǇ
ǁŚĞŶƵŶĚĞƌƚĂŬĞŶĂƐƉĂƌƚŽĨƚŚĞĨƵůůƚŚƌĞĞ
ƐƚĂŐĞƚĞƐƚ;ƐĞĞDĞƚŚŽĚŽůŽŐǇĂŶĚ&Ϳ
'ƌŽƐƐůĞǀĞůƐĞǆĐĞĞĚƚŚƌĞƐŚŽůĚŽĨϬ͘ϭйƚĂƌ͘

ŽĂůƚĂƌĐĂŶďĞĂƐƐƵŵĞĚƚŽďĞďĞůŽǁƚŚƌĞƐŚŽůĚǀĂůƵĞ͘dŚĞ
ŵĂƚĞƌŝĂůŝƐŶŽƚĐĂƚĞŐŽƌǇϭϳϬϯϬϭΎ,ĂǌĂƌĚŽƵƐͬ^ƉĞĐŝĂůtĂƐƚĞ͘
EŽĨƵƌƚŚĞƌƚĞƐƚŝŶŐƌĞƋƵŝƌĞĚ͘
ĚĚŝƚŝŽŶĂůƚĞƐƚŝŶŐƌĞƋƵŝƌĞĚƚŽĚĞƚĞƌŵŝŶĞW,ĐŽŶĐĞŶƚƌĂƚŝŽŶƐŽĨ
ƐĂŵƉůĞƐ͘^ƵŐŐĞƐƚDĞƚŚŽĚŽůŽŐǇŽƌ&

>ĂďŽƌĂƚŽƌǇŝĚĞŶƚŝĨŝĐĂƚŝŽŶůĞĂĚŝŶŐƚŽƋƵĂŶƚŝĨŝĐĂƚŝŽŶ
ϭ

DĞƚŚŽĚŽůŽŐǇĂŶĚ&ŵĂǇďĞƵŶĚĞƌƚĂŬĞŶǁŝƚŚŽƵƚƵŶĚĞƌƚĂŬŝŶŐDĞƚŚŽĚŽůŽŐǇ͕ŚŽǁĞǀĞƌƚŚĞƌĞŵĂǇďĞĨŝŶĂŶĐŝĂůŝŵƉůŝĐĂƚŝŽŶƐŽĨƵŶĚĞƌƚĂŬŝŶŐƚŚĞƐĞƚĞƐƚƐǁŚĞŶĞŶǌŽĂƉǇƌĞŶĞĐŽŶĐĞŶƚƌĂƚŝŽŶƐŚĂǀĞŶŽƚďĞĞŶĚĞƚĞƌŵŝŶĞĚĂƐĐŽŶĐĞŶƚƌĂƚŝŽŶƐ
ŵĂǇďĞďĞůŽǁƚŚĞϬ͘ϬϬϱйƚŚƌĞƐŚŽůĚĨŽƌĞŶǌŽĂƉǇƌĞŶĞ͘

ĚǀĂŶƚĂŐĞƐ

DĞƚŚŽĚŽůŽŐǇ

KƵƚĐŽŵĞ

ŝƐĂĚǀĂŶƚĂŐĞƐ
ĞŶǌŽĂƉǇƌĞŶĞĐŽŶĐĞŶƚƌĂƚŝŽŶƐĚŽŶ͛ƚĞǆĐĞĞĚ
Ϭ͘ϬϬϱй͘

ŽĂůƚĂƌĐĂŶďĞĂƐƐƵŵĞĚƚŽďĞďĞůŽǁƚŚƌĞƐŚŽůĚǀĂůƵĞ͘dŚĞ
ŵĂƚĞƌŝĂůŝƐŶŽƚĂƚĞŐŽƌǇϭϳϬϯϬϭΎ,ĂǌĂƌĚŽƵƐͬ^ƉĞĐŝĂůtĂƐƚĞ͘
EŽĨƵƌƚŚĞƌƚĞƐƚŝŶŐƌĞƋƵŝƌĞĚ͘

ĞŶǌŽĂƉǇƌĞŶĞĐŽŶĐĞŶƚƌĂƚŝŽŶƐĞǆĐĞĞĚϬ͘ϬϬϱй͘

DĂƚĞƌŝĂůĐůĂƐƐŝĨŝĞĚĂƐĂƚĞŐŽƌǇϭϳϬϯϬϭΎ,ĂǌĂƌĚŽƵƐ
tĂƐƚĞͬ^ƉĞĐŝĂůtĂƐƚĞ͘,ŽǁĞǀĞƌƐƚŝůůƉŽƐƐŝďůĞƚŚĂƚƌĞƐƵůƚƐƌĞĨůĞĐƚ
ĂΖĨĂůƐĞƉŽƐŝƚŝǀĞΖĚƵĞƚŽŝŶƚĞƌĨĞƌŝŶŐĐŽŵƉŽƵŶĚƐ͘ĚĚŝƚŝŽŶĂů
ƚĞƐƚŝŶŐƌĞƋƵŝƌĞĚƚŽĚĞƚĞƌŵŝŶĞŝĨƐŽƵƌĐĞŝƐĨƌŽŵĐŽĂůƚĂƌĂŶĚƐŽ
ĂǀŽŝĚƉŽƐƐŝďůǇƵŶŶĞĐĞƐƐĂƌǇĚŝƐƉŽƐĂůĂŶĚĂƐƐŽĐŝĂƚĞĚĐŽƐƚƐ͘
DĞƚŚŽĚŽůŽŐǇ&

DĞƚŚŽĚŝƐƉŽƐŝƚŝǀĞůǇďŝĂƐĞĚĨŽƌŽƚŚĞƌ
&ŽĐƵƐĞƐŽŶĞŶǌŽĂƉǇƌĞŶĞĐŽŶĐĞŶƚƌĂƚŝŽŶƐ
ŚǇĚƌŽĐĂƌďŽŶƐŽƵƌĐĞƐ͕ĂŶĚĂƐƐƵĐŚΖĨĂůƐĞ
ǁŝƚŚŝŶW,ĐŽŶĐĞŶƚƌĂƚŝŽŶƐƐŽĂƐƚŽ
ĚĞƚĞƌŵŝŶĞǁŚĞƚŚĞƌĞŶǌŽĂƉǇƌĞŶĞĞǆĐĞĞĚƐ ƉŽƐŝƚŝǀĞƐΖŵĂǇďĞƉŽƐƐŝďůĞ͘>ĞƐƐƵŶĐĞƌƚĂŝŶƚǇ
ǁŚĞŶDĞƚŚŽĚŽůŽŐǇ&ĂůƐŽƵŶĚĞƌƚĂŬĞŶ͘
Ϭ͘ϬϬϱй

ŽĞŝƚŚĞƌ
DĞƚŚŽĚŽůŽŐǇŽƌ
&ŽƌĂĐŽŵďŝŶĂƚŝŽŶ
ŽĨƚŚĞďŽƚŚ

DĞƚŚŽĚŽůŽŐǇ&

'ƌŽƐƐůĞǀĞůƐĞǆĐĞĞĚƚŚƌĞƐŚŽůĚϬ͘ϭйĐŽĂůƚĂƌ͕ĂŶĚ
tŚŝůƐƚƚŚĞŵŝŶŽƌĐŽŵƉŽŶĞŶƚƐŽĨĐŽĂůƚĂƌ
ĞŶǌŽĂƉǇƌĞŶĞĐŽŶĐĞŶƚƌĂƚŝŽŶƐĞǆĐĞĞĚϬ͘ϬϬϱй͘
ĂŶĂůǇƐĞĚĂƌĞůĞƐƐĐŽŵŵŽŶŝŶŵŽƐƚƌŽƵƚŝŶĞůǇ
dŚŝƐŵĞƚŚŽĚŝƐůĞƐƐƐƵƐĐĞƉƚŝďůĞƚŽĨĂůƐĞ
&ƵƌƚŚĞƌŵŽƌĞƚŚĞĂďƐĞŶĐĞͬƉƌĞƐĞŶĐĞŽĨĐŽŵƉŽƵŶĚƐ
ĞŶĐŽƵŶƚĞƌĞĚŚǇĚƌŽĐĂƌďŽŶƐŽƵƌĐĞƐ͕ƚŚĞǇĂƌĞ
ƉŽƐŝƚŝǀĞƐĂƐŝƚŝƐŵŽƌĞƐĞůĞĐƚŝǀĞĂŶĚĂŶĂůǇƐĞƐ
ƐƵŐŐĞƐƚƐƚŚĂƚĐŽĂůƚĂƌŝƐƚŚĞůŝŬĞůǇƐŽƵƌĐĞ͘
ŶŽƚƵŶŝƋƵĞ͘dŚŝƐŵĞƚŚŽĚŝƐƐƵƐĐĞƉƚŝďůĞƚŽ
ƚŚĞŵŝŶŽƌĐŽŵƉŽŶĞŶƚƐŽĨĐŽĂůƚĂƌǁŚŝĐŚĂƌĞ
ǁĞĂƚŚĞƌŝŶŐĂŶĚůĞĂĐŚŝŶŐƐŽŶŽƚ
ůĞƐƐĐŽŵŵŽŶŝŶŵŽƐƚƌŽƵƚŝŶĞůǇĞŶĐŽƵŶƚĞƌĞĚ
ƌĞĐŽŵŵĞŶĚĞĚĨŽƌŚĞĂǀŝůǇǁĞĂƚŚĞƌĞĚ
ŚǇĚƌŽĐĂƌďŽŶƐŽƵƌĐĞƐ͕ďƵƚƚŚĞǇĂƌĞŶŽƚ
ƉĂǀĞŵĞŶƚůĂǇĞƌƐĂƐŬĞǇŵĂƌŬĞƌĐŽŵƉŽƵŶĚƐ
ƵŶŝƋƵĞ͘
ĂƌĞůŝŬĞůǇƚŽŚĂǀĞďĞĞŶůŽƐƚ͕ůŝŵŝƚŝŶŐƚŚĞ
'ƌŽƐƐůĞǀĞůƐĞǆĐĞĞĚƚŚƌĞƐŚŽůĚϬ͘ϭйĐŽĂůƚĂƌ͕ĂŶĚ
ƌĞůŝĂďŝůŝƚǇŽĨƚŚĞƌĞƐƵůƚƐ͘
ĞŶǌŽĂƉǇƌĞŶĞĐŽŶĐĞŶƚƌĂƚŝŽŶƐĞǆĐĞĞĚϬ͘ϬϬϱй͘
,ŽǁĞǀĞƌƚŚĞĂďƐĞŶĐĞͬƉƌĞƐĞŶĐĞŽĨĐŽŵƉŽƵŶĚƐ
ƐƵŐŐĞƐƚƐƚŚĂƚĐŽĂůƚĂƌŝƐŶŽƚƚŚĞůŝŬĞůǇƐŽƵƌĐĞ͘

/ĨƚŚĞƌĞŝƐƐƵĨĨŝĐŝĞŶƚĞǀŝĚĞŶĐĞƚŽƉƌŽǀĞƚŚĂƚŝƚŝƐŵŽƌĞůŝŬĞůǇƚŚĂƚ
ƚŚĞƐŽƵƌĐĞŝƐĂƉƌŽĚƵĐƚĚĞƌŝǀĞĚĨƌŽŵĐŽĂůƚĂƌƌĂƚŚĞƌƚŚĂŶĐŽĂů
ƚĂƌŝƚƐĞůĨƚŚĞŵĂƚĞƌŝĂůŝƐŶŽƚĂƚĞŐŽƌǇϭϳϬϯϬϭΎ
,ĂǌĂƌĚŽƵƐͬ^ƉĞĐŝĂůtĂƐƚĞ͘
EŽĞǀŝĚĞŶĐĞƚŽƉƌŽǀĞƚŚĂƚƚŚĞƐŽƵƌĐĞŝƐůŝŬĞůǇƚŽďĞĂƉƌŽĚƵĐƚ
ĚĞƌŝǀĞĚĨƌŽŵĐŽĂůƚĂƌƌĂƚŚĞƌƚŚĂŶĐŽĂůƚĂƌ͘DĂƚĞƌŝĂůŝƐĐůĂƐƐŝĨŝĞĚ
ĂƐĂƚĞŐŽƌǇϭϳϬϯϬϭΎ,ĂǌĂƌĚŽƵƐͬ^ƉĞĐŝĂůtĂƐƚĞ

ŽĂůƚĂƌĐĂŶďĞĂƐƐƵŵĞĚƚŽďĞďĞůŽǁƚŚƌĞƐŚŽůĚǀĂůƵĞ͘dŚĞ
ŵĂƚĞƌŝĂůŝƐŶŽƚĂƚĞŐŽƌǇϭϳϬϯϬϭΎ,ĂǌĂƌĚŽƵƐͬ^ƉĞĐŝĂůtĂƐƚĞ͘
EŽĨƵƌƚŚĞƌƚĞƐƚŝŶŐƌĞƋƵŝƌĞĚ͘

ϭ

EŽƚĞƐ

DĞƚŚŽĚŽůŽŐǇ&

DĞƚŚŽĚŽůŽŐǇ

DĞƚŚŽĚŽůŽŐǇ

DĞƚŚŽĚŽůŽŐǇ

DĞƚŚŽĚŽůŽŐǇ

DĞƚŚŽĚŽůŽŐǇ

W<DĂƌŬĞƌ

dĞƐƚŵĞƚŚŽĚŽůŽŐǇ

ZĞƐƵůƚƐ

ĐƚŝŽŶ

W,ƐĂƌĞƉƌĞƐĞŶƚĂƚĐŽŶĐĞŶƚƌĂƚŝŽŶƐŐƌĞĂƚĞƌƚŚĂŶ
ϭϮϱŵŐͬŬŐ͕ĂŶĚŵŽƐƚůŝŬĞůǇĂƚĐŽŶĐĞŶƚƌĂƚŝŽŶƐĞǆĐĞĞĚŝŶŐ
ϭϱϬŵŐͬŬŐ͘

W<DĂƌŬĞƌĚŝƐĐŽůŽƵƌƐƚŽǇĞůůŽǁͬďƌŽǁŶĂŶĚĐŚĂŶŐĞƚŽ
ǇĞůůŽǁͬŐƌĞĞŶƵŶĚĞƌhůƚƌĂsŝŽůĞƚůŝŐŚƚ͘

&ƵƌƚŚĞƌŝŶĨŽƌŵĂƚŝŽŶĂŶĚŐƵŝĚĂŶĐĞ

&ůŽǁŚĂƌƚϭ͕ŽǆϲͲΖĞĂůŝŶŐǁŝƚŚĐŽĂůƚĂƌ
ďŽƵŶĚĂƌŝƐŝŶŐƐΖ͖,ϮDEŽǀϮϬϭϲ

&ůŽǁŚĂƌƚϭ͕ŽǆϲͲΖĞĂůŝŶŐǁŝƚŚĐŽĂůƚĂƌ
ďŽƵŶĚĂƌŝƐŝŶŐƐΖ͖,ϮDEŽǀϮϬϭϲ

&ůŽǁŚĂƌƚϭͲΖĞĂůŝŶŐǁŝƚŚĐŽĂůƚĂƌďŽƵŶĚ
ĂƌŝƐŝŶŐƐΖ͖,ϮDEŽǀϮϬϭϲ

&ůŽǁŚĂƌƚ͕ŽǆϭͲΖĞĂůŝŶŐǁŝƚŚĐŽĂůƚĂƌ
ďŽƵŶĚĂƌŝƐŝŶŐƐΖ͖,ϮDEŽǀϮϬϭϲ

ŽĂůƚĂƌŵĂǇďĞƉƌĞƐĞŶƚ͕ďƵƚĐĂŶďĞĂƐƐƵŵĞĚƚŽďĞĂƚ
ĐŽŶĐĞŶƚƌĂƚŝŽŶƐůĞƐƐƚŚĂŶƚŚƌĞƐŚŽůĚůĞǀĞůƐ͘^ƉĞĐŝĂů
ZĞƋƵŝƌĞŵĞŶƚƐĂƌĞƚŚĞƌĞĨŽƌĞŶŽƚŶĞĐĞƐƐĂƌǇ͘

&ůŽǁŚĂƌƚ͕ŽǆϭͲΖĞĂůŝŶŐǁŝƚŚĐŽĂůƚĂƌ
ďŽƵŶĚĂƌŝƐŝŶŐƐΖ͖,ϮDEŽǀϮϬϭϲ

EŽĨƵƌƚŚĞƌĂĐƚŝŽŶ

&ůŽǁŚĂƌƚ͕ŽǆϭͲΖĞĂůŝŶŐǁŝƚŚĐŽĂůƚĂƌ
ďŽƵŶĚĂƌŝƐŝŶŐƐΖ͖,ϮDEŽǀϮϬϭϲ

hŶĚĞƌƚĂŬĞĨƵƌƚŚĞƌƚĞƐƚŝŶŐƵƐŝŶŐĂŶĂůƚĞƌŶĂƚŝǀĞŵĞƚŚŽĚŽůŽŐǇ͖DĞƚŚŽĚŽůŽŐǇ͕
ĂŶĚ&ĂǀĂŝůĂďůĞ;ƌĞƐƵůƚƐŽĨDĞƚŚŽĚŽůŽŐǇĂŶĚĂƌĞƐŝŵŝůĂƌƚŽDĞƚŚŽĚŽůŽŐǇ
&ůŽǁŚĂƌƚϭĂŶĚͲΖĞĂůŝŶŐǁŝƚŚĐŽĂůƚĂƌ
Ϳ͘,ŽǁĞǀĞƌŝƚŵĂǇďĞŵŽƌĞĞĐŽŶŽŵŝĐĂůƚŽĂƐƐƵŵĞĐŽĂůƚĂƌŝƐƉƌĞƐĞŶƚĂƚ
ďŽƵŶĚĂƌŝƐŝŶŐƐΖ͖,ϮDEŽǀϮϬϭϲ
ĐŽŶĐĞŶƚƌĂƚŝŽŶƐŐƌĞĂƚĞƌƚŚĂŶϬ͘ϭй;ϭϬϬϬŵŐͬŬŐͿ͕ƉĂƌƚŝĐƵůĂƌůǇĨŽƌƐŝƚĞƐŽĨĂŶĂƌĞĂ
ůĞƐƐƚŚĂŶϯϬŵϮ͘

EŽĨƵƌƚŚĞƌĂĐƚŝŽŶ

KƉƚŝŽŶƐďĂƐĞĚŽŶĐƵƌƌĞŶƚƉƌĂĐƚŝĐĞƐǁŝƚŚŝŶŶŐůĂŶĚĂƌĞŐŝǀĞŶŝŶŚĂƌƚͲΖĞĂůŝŶŐǁŝƚŚĐŽĂůƚĂƌďŽƵŶĚĂƌŝƐŝŶŐƐΖ͖,ϮDEŽǀϮϬϭϲ

KƉƚŝŽŶƐĨŽƌƌĞƵƐĞĂŶĚĚŝƐƉŽƐĂů

^ĂŵƉůĞŐƌŽƐƐůĞǀĞůƐĞǆĐĞĞĚƚŚĞƚŚƌĞƐŚŽůĚŽĨϬ͘ϭйĐŽĂůƚĂƌ͕
WƌĞǀŝŽƵƐƌĞƐƵůƚƐŝŶĚŝĐĂƚĞĞŶǌŽ;ĂͿƉǇƌĞŶĞĐŽŶĐĞŶƚƌĂƚŝŽŶƐ
ĐŽŶĐĞŶƚƌĂƚŝŽŶƐŽĨĞŶǌŽ;ĂͿƉǇƌĞŶĞĞǆĐĞĞĚƚŚĞƚŚƌĞƐŚŽůĚŽĨ DĂƚĞƌŝĂůŝƐĐůĂƐƐŝĨŝĞĚĂƐďĞŝŶŐϭϳϬϯϬϭΎďŝƚƵŵŝŶŽƵƐŵŝǆƚƵƌĞƐĐŽŶƚĂŝŶŝŶŐƚĂƌ͘
ĞǆĐĞĞĚƚŚƌĞƐŚŽůĚǀĂůƵĞŽĨϬ͘ϬϬϱй;ϱϬŵŐͬŬŐͿďƵƚƐƉĞĐŝĨŝĐ
Ϭ͘ϬϬϱйĂŶĚƚŚĞĂďƐĞŶĐĞͬƉƌĞƐĞŶĐĞŽĨĐŽŵƉŽƵŶĚƐƐƵŐŐĞƐƚƐ dŚĞĞǆƚĞŶƚŽĨƚŚŝƐŵĂƚĞƌŝĂůŶĞĞĚƐƚŽďĞĞƐƚĂďůŝƐŚĞĚ
ĂĐŝĚŝĐĂŶĚďĂƐŝĐĐŽŵƉŽŶĞŶƚƐŽĨĐŽĂůƚĂƌĂƌĞĂďƐĞŶƚ͘
ƚŚĂƚĐŽĂůƚĂƌŵĂǇďĞƚŚĞůŝŬĞůǇƐŽƵƌĐĞ͘

&ůŽǁŚĂƌƚ͕ŽǆϭϯͲΖĞĂůŝŶŐǁŝƚŚĐŽĂůƚĂƌ
ďŽƵŶĚĂƌŝƐŝŶŐƐΖ͖,ϮDEŽǀϮϬϭϲ

&ůŽǁŚĂƌƚ͕ŽǆϭͲΖĞĂůŝŶŐǁŝƚŚĐŽĂůƚĂƌ
ďŽƵŶĚĂƌŝƐŝŶŐƐΖ͖,ϮDEŽǀϮϬϭϲ

ůƚŚŽƵŐŚƐĂŵƉůĞŐƌŽƐƐůĞǀĞůƐĞǆĐĞĞĚƚŚĞƚŚƌĞƐŚŽůĚŽĨϬ͘ϭй
WƌĞǀŝŽƵƐƌĞƐƵůƚƐŝŶĚŝĐĂƚĞĞŶǌŽ;ĂͿƉǇƌĞŶĞĐŽŶĐĞŶƚƌĂƚŝŽŶƐ
ĐŽĂůƚĂƌĂŶĚĐŽŶĐĞŶƚƌĂƚŝŽŶƐŽĨĞŶǌŽ;ĂͿƉǇƌĞŶĞĞǆĐĞĞĚƚŚĞ
ĞǆĐĞĞĚƚŚƌĞƐŚŽůĚǀĂůƵĞŽĨϬ͘ϬϬϱй;ϱϬŵŐͬŬŐͿĂŶĚƐƉĞĐŝĨŝĐ
ƚŚƌĞƐŚŽůĚŽĨϬ͘ϬϬϱй͕ƚŚĞĂďƐĞŶĐĞͬƉƌĞƐĞŶĐĞŽĨĐŽŵƉŽƵŶĚƐ
ĂĐŝĚŝĐĂŶĚďĂƐŝĐĐŽŵƉŽŶĞŶƚƐŽĨĐŽĂůƚĂƌĂƌĞƉƌĞƐĞŶƚ͘
ƐƵŐŐĞƐƚƐƚŚĂƚĐŽĂůƚĂƌŵĂǇŶŽƚďĞƚŚĞƐŽƵƌĐĞ͘

EŽĨƵƌƚŚĞƌĂĐƚŝŽŶ

&ůŽǁŚĂƌƚϮ͕ŽǆϮϲͲΖĞĂůŝŶŐǁŝƚŚĐŽĂůƚĂƌ
ďŽƵŶĚĂƌŝƐŝŶŐƐΖ͖,ϮDEŽǀϮϬϭϲ

&ůŽǁŚĂƌƚ͕ŽǆϭͲΖĞĂůŝŶŐǁŝƚŚĐŽĂůƚĂƌ
ďŽƵŶĚĂƌŝƐŝŶŐƐΖ͖,ϮDEŽǀϮϬϭϲ

ĞŶǌŽ;ĂͿƉǇƌĞŶĞĐŽŶĐĞŶƚƌĂƚŝŽŶƐŵĂǇŽƌŵĂǇŶŽƚďĞ
ZĞƐƵůƚƐŝŶĚŝĐĂƚĞĞŶǌŽ;ĂͿƉǇƌĞŶĞĐŽŶĐĞŶƚƌĂƚŝŽŶƐĞǆĐĞĞĚ
hŶĚĞƌƚĂŬĞĨƵƌƚŚĞƌƚĞƐƚŝŶŐƵƐŝŶŐDĞƚŚŽĚŽůŽŐǇ&ŝĨƚŚĞƌĞŝƐĂƌĞƋƵŝƌĞŵĞŶƚƚŽ
ĂƐƐŽĐŝĂƚĞĚǁŝƚŚĐŽĂůƚĂƌ͕ďƵƚƚŚŝƐŝƐŶŽƚĚĞĨŝŶŝƚŝǀĞǁŝƚŚŽƵƚ
ƚŚƌĞƐŚŽůĚǀĂůƵĞŽĨϬ͘ϬϬϱй;ϱϬŵŐͬŬŐͿ͘
ŝĚĞŶƚŝĨǇƚŚĞĂĐŝĚŝĐĂŶĚďĂƐĞĐŽŵƉŽŶĞŶƚƐŽĨĐŽĂůƚĂƌ͘
ĨƵƌƚŚĞƌƚĞƐƚŝŶŐ͘

EŽĨƵƌƚŚĞƌĂĐƚŝŽŶ

ŽĂůƚĂƌŵĂǇďĞƉƌĞƐĞŶƚ͕ďƵƚĐĂŶďĞĂƐƐƵŵĞĚƚŽďĞĂƚ
ĐŽŶĐĞŶƚƌĂƚŝŽŶƐůĞƐƐƚŚĂŶƚŚƌĞƐŚŽůĚůĞǀĞůƐ͘^ƉĞĐŝĂů
ZĞƋƵŝƌĞŵĞŶƚƐĂƌĞƚŚĞƌĞĨŽƌĞŶŽƚŶĞĐĞƐƐĂƌǇ͘

ZĞƐƵůƚƐŝŶĚŝĐĂƚĞĞŶǌŽ;ĂͿƉǇƌĞŶĞĐŽŶĐĞŶƚƌĂƚŝŽŶƐĚŽŶŽƚ
ĞǆĐĞĞĚƚŚƌĞƐŚŽůĚǀĂůƵĞŽĨϬ͘ϬϬϱй;ϱϬŵŐͬŬŐͿ͘

&ůŽǁŚĂƌƚ͕ŽǆϭͲΖĞĂůŝŶŐǁŝƚŚĐŽĂůƚĂƌ
ďŽƵŶĚĂƌŝƐŝŶŐƐΖ͖,ϮDEŽǀϮϬϭϲ

hŶĚĞƌƚĂŬĞĨƵƌƚŚĞƌƚĞƐƚŝŶŐƵƐŝŶŐDĞƚŚŽĚŽůŽŐǇĂŶĚͬŽƌDĞƚŚŽĚŽůŽŐǇ&͘
ŽŶĐĞŶƚƌĂƚŝŽŶƐŵĂǇďĞĂƐƐŽĐŝĂƚĞĚǁŝƚŚĐŽĂůƚĂƌ͕ďƵƚƚŚŝƐŝƐ ,ŽǁĞǀĞƌŝƚŵĂǇďĞŵŽƌĞĞĐŽŶŽŵŝĐĂůƚŽĂƐƐƵŵĞĐŽĂůƚĂƌŝƐƉƌĞƐĞŶƚĂƚ
&ůŽǁŚĂƌƚϮĂŶĚͲΖĞĂůŝŶŐǁŝƚŚĐŽĂůƚĂƌ
ĐŽŶĐĞŶƚƌĂƚŝŽŶƐŐƌĞĂƚĞƌƚŚĂŶϬ͘ϭй;ϭϬϬϬŵŐͬŬŐͿ͕ƉĂƌƚŝĐƵůĂƌůǇĨŽƌƐŝƚĞƐŽĨĂŶĂƌĞĂ ďŽƵŶĚĂƌŝƐŝŶŐƐΖ͖,ϮDEŽǀϮϬϭϲ
ŶŽƚĚĞĨŝŶŝƚŝǀĞǁŝƚŚŽƵƚĨƵƌƚŚĞƌƚĞƐƚŝŶŐ͘
ůĞƐƐƚŚĂŶϯϬŵϮ͘

EŽĨƵƌƚŚĞƌĂĐƚŝŽŶ

ZĞƐƵůƚƐŝŶĚŝĐĂƚĞŐƌŽƐƐůĞǀĞůƐĞǆĐĞĞĚƚŚĞƚŚƌĞƐŚŽůĚŽĨ
Ϭ͘ϭй;ϭϬϬϬŵŐͬŬŐͿĐŽĂůƚĂƌ

ŽĂůƚĂƌŵĂǇďĞƉƌĞƐĞŶƚ͕ďƵƚĐĂŶďĞĂƐƐƵŵĞĚƚŽďĞĂƚ
ZĞƐƵůƚƐŝŶĚŝĐĂƚĞŐƌŽƐƐůĞǀĞůƐĚŽŶŽƚĞǆĐĞĞĚƚŚĞƚŚƌĞƐŚŽůĚ
ĐŽŶĐĞŶƚƌĂƚŝŽŶƐůĞƐƐƚŚĂŶƚŚƌĞƐŚŽůĚůĞǀĞůƐ͘^ƉĞĐŝĂů
ŽĨϬ͘ϭй;ϭϬϬϬŵŐͬŬŐͿĐŽĂůƚĂƌ
ZĞƋƵŝƌĞŵĞŶƚƐĂƌĞƚŚĞƌĞĨŽƌĞŶŽƚŶĞĐĞƐƐĂƌǇ͘

&ůŽǁŚĂƌƚ͕ŽǆϯͲΖĞĂůŝŶŐǁŝƚŚĐŽĂůƚĂƌ
&ƵƌƚŚĞƌƚĞƐƚŝŶŐƌĞƋƵŝƌĞĚƚŽĂŝĚŝŶƋƵĂŶƚŝĨŝĐĂƚŝŽŶŽĨĐŽĂůƚĂƌĐŽŶĐĞŶƚƌĂƚŝŽŶƐ͘
hŶĚĞƌƚĂŬĞĨƵƌƚŚĞƌƚĞƐƚŝŶŐƵƐŝŶŐĂŶĂůƚĞƌŶĂƚŝǀĞŵĞƚŚŽĚŽůŽŐǇ͖DĞƚŚŽĚŽůŽŐǇ͕ ďŽƵŶĚĂƌŝƐŝŶŐƐΖ͖,ϮDEŽǀϮϬϭϲ
ĂŶĚƚŽ&ĂǀĂŝůĂďůĞ;ƌĞƐƵůƚƐŽĨDĞƚŚŽĚŽůŽŐǇǁŝůůďĞƐŝŵŝůĂƌƚŽDĞƚŚŽĚŽůŽŐǇ
ZĞƐƵůƚƐŝŶĚŝĐĂƚĞĞŶǌŽ;ĂͿƉǇƌĞŶĞĐŽŶĐĞŶƚƌĂƚŝŽŶƐĞǆĐĞĞĚ ĞŶǌŽ;ĂͿƉǇƌĞŶĞĐŽŶĐĞŶƚƌĂƚŝŽŶƐĂƌĞůŝŬĞůǇƚŽďĞĂƐƐŽĐŝĂƚĞĚ Ϳ,ŽǁĞǀĞƌŝƚŵĂǇďĞŵŽƌĞĞĐŽŶŽŵŝĐĂůƚŽĂƐƐƵŵĞĐŽĂůƚĂƌŝƐƉƌĞƐĞŶƚĂƚ
ĐŽŶĐĞŶƚƌĂƚŝŽŶƐŐƌĞĂƚĞƌƚŚĂŶϬ͘ϭй;ϭϬϬϬŵŐͬŬŐͿ͕ƉĂƌƚŝĐƵůĂƌůǇĨŽƌƐŝƚĞƐŽĨĂŶĂƌĞĂ &ůŽǁŚĂƌƚϭͲΖĞĂůŝŶŐǁŝƚŚĐŽĂůƚĂƌďŽƵŶĚ
ƚŚƌĞƐŚŽůĚǀĂůƵĞŽĨϬ͘ϬϬϱй;ϱϬŵŐͬŬŐͿĂŶĚĐŽĂůƚĂƌ
ǁŝƚŚĐŽĂůƚĂƌ͕ďƵƚƚŚŝƐŝƐŶŽƚĚĞĨŝŶŝƚŝǀĞǁŝƚŚŽƵƚĨƵƌƚŚĞƌ
ĂƌŝƐŝŶŐƐΖ͖,ϮDEŽǀϮϬϭϲ
ůĞƐƐƚŚĂŶϯϬŵϮ͘
ĐŽŵƉŽƵŶĚƐŚĂǀĞďĞĞŶŝĚĞŶƚŝĨŝĞĚ͘
ƚĞƐƚŝŶŐ͘

ZĞƐƵůƚƐŝŶĚŝĐĂƚĞĞŶǌŽ;ĂͿƉǇƌĞŶĞĐŽŶĐĞŶƚƌĂƚŝŽŶƐĞǆĐĞĞĚ ĞŶǌŽ;ĂͿƉǇƌĞŶĞĐŽŶĐĞŶƚƌĂƚŝŽŶƐŵĂǇŶŽƚďĞĂƐƐŽĐŝĂƚĞĚ
ǁŝƚŚĐŽĂůƚĂƌ͕ďƵƚƚŚŝƐŝƐŶŽƚĚĞĨŝŶŝƚŝǀĞǁŝƚŚŽƵƚĨƵƌƚŚĞƌ
ƚŚƌĞƐŚŽůĚǀĂůƵĞŽĨϬ͘ϬϬϱй;ϱϬŵŐͬŬŐͿďƵƚĐŽĂůƚĂƌ
ƚĞƐƚŝŶŐ͘
ĐŽŵƉŽƵŶĚƐŚĂǀĞŶŽƚďĞĞŶŝĚĞŶƚŝĨŝĞĚ͘

ZĞƐƵůƚƐŝŶĚŝĐĂƚĞĞŶǌŽ;ĂͿƉǇƌĞŶĞĐŽŶĐĞŶƚƌĂƚŝŽŶƐĚŽŶŽƚ ŽĂůƚĂƌŵĂǇƐƚŝůůďĞƉƌĞƐĞŶƚďƵƚŝƚŝƐĂƚĐŽŶĐĞŶƚƌĂƚŝŽŶƐůĞƐƐ
ĞǆĐĞĞĚƚŚƌĞƐŚŽůĚǀĂůƵĞŽĨϬ͘ϬϬϱй;ϱϬŵŐͬŬŐͿĂŶĚĐŽĂůƚĂƌ ƚŚĂŶƚŚƌĞƐŚŽůĚůĞǀĞůƐ͘^ƉĞĐŝĂůZĞƋƵŝƌĞŵĞŶƚƐĂƌĞƚŚĞƌĞĨŽƌĞ
ŶŽƚŶĞĐĞƐƐĂƌǇ͘
ĐŽŵƉŽƵŶĚƐŚĂǀĞŶŽƚďĞĞŶŝĚĞŶƚŝĨŝĞĚ͘

ZĞƐƵůƚƐŝŶĚŝĐĂƚĞĞŶǌŽ;ĂͿƉǇƌĞŶĞĐŽŶĐĞŶƚƌĂƚŝŽŶƐĞǆĐĞĞĚ ĞŶǌŽ;ĂͿƉǇƌĞŶĞĐŽŶĐĞŶƚƌĂƚŝŽŶƐŵĂǇďĞĂƐƐŽĐŝĂƚĞĚǁŝƚŚ
ƚŚƌĞƐŚŽůĚǀĂůƵĞŽĨϬ͘ϬϬϱй;ϱϬŵŐͬŬŐͿ͘
ĐŽĂůƚĂƌ͕ďƵƚƚŚŝƐŝƐŶŽƚĚĞĨŝŶŝƚŝǀĞǁŝƚŚŽƵƚĨƵƌƚŚĞƌƚĞƐƚŝŶŐ͘

ZĞƐƵůƚƐŝŶĚŝĐĂƚĞĞŶǌŽ;ĂͿƉǇƌĞŶĞĐŽŶĐĞŶƚƌĂƚŝŽŶƐĚŽŶŽƚ
ĞǆĐĞĞĚƚŚƌĞƐŚŽůĚǀĂůƵĞŽĨϬ͘ϬϬϱй;ϱϬŵŐͬŬŐͿ͘

ZĞƐƵůƚƐŝŶĚŝĐĂƚĞĞŶǌŽ;ĂͿƉǇƌĞŶĞĚŽĞƐŶŽƚĞǆĐĞĞĚ
ĞǆĐĞĞĚƐƚŚƌĞƐŚŽůĚǀĂůƵĞŽĨϬ͘ϬϬϱй;ϱϬŵŐͬŬŐͿ͘

ŽĂůƚĂƌŵĂǇďĞƉƌĞƐĞŶƚ͕ďƵƚĐĂŶďĞĂƐƐƵŵĞĚƚŽďĞĂƚ
&ůŽǁŚĂƌƚ͕ŽǆϭͲΖĞĂůŝŶŐǁŝƚŚĐŽĂůƚĂƌ
ĐŽŶĐĞŶƚƌĂƚŝŽŶƐůĞƐƐƚŚĂŶƚŚƌĞƐŚŽůĚůĞǀĞůƐ͘^ƉĞĐŝĂů
EŽĨƵƌƚŚĞƌĂĐƚŝŽŶ
ďŽƵŶĚĂƌŝƐŝŶŐƐΖ͖,ϮDEŽǀϮϬϭϲ
ZĞƋƵŝƌĞŵĞŶƚƐĂƌĞƚŚĞƌĞĨŽƌĞŶŽƚŶĞĐĞƐƐĂƌǇ͘
ZĞƐƵůƚƐŝŶĚŝĐĂƚĞĞŶǌŽ;ĂͿƉǇƌĞŶĞĐŽŶĐĞŶƚƌĂƚŝŽŶƐĞǆĐĞĞĚ ĞŶǌŽ;ĂͿƉǇƌĞŶĞĐŽŶĐĞŶƚƌĂƚŝŽŶƐĂƌĞůŝŬĞůǇƚŽďĞĂƐƐŽĐŝĂƚĞĚ &ƵƌƚŚĞƌƚĞƐƚŝŶŐƌĞƋƵŝƌĞĚƚŽĂŝĚŝŶƋƵĂŶƚŝĨŝĐĂƚŝŽŶŽĨĐŽĂůƚĂƌĐŽŶĐĞŶƚƌĂƚŝŽŶƐ͘
&ůŽǁŚĂƌƚ͕ŽǆϯͲΖĞĂůŝŶŐǁŝƚŚĐŽĂůƚĂƌ
ǁŝƚŚĐŽĂůƚĂƌ͕ďƵƚƚŚŝƐŝƐŶŽƚĚĞĨŝŶŝƚŝǀĞǁŝƚŚŽƵƚĨƵƌƚŚĞƌ
ƚŚƌĞƐŚŽůĚǀĂůƵĞŽĨϬ͘ϬϬϱй;ϱϬŵŐͬŬŐͿĂŶĚƉŚĞŶŽů
hŶĚĞƌƚĂŬĞĨƵƌƚŚĞƌƚĞƐƚŝŶŐƵƐŝŶŐĂŶĂůƚĞƌŶĂƚŝǀĞŵĞƚŚŽĚŽůŽŐǇ͖DĞƚŚŽĚŽůŽŐǇ͕ ďŽƵŶĚĂƌŝƐŝŶŐƐΖ͖,ϮDEŽǀϮϬϭϲ
ƚĞƐƚŝŶŐ͘
ĐŽŶĐĞŶƚƌĂƚŝŽŶƐĂƌĞůŽǁ
ĂŶĚ&;ƌĞƐƵůƚƐŽĨDĞƚŚŽĚŽůŽŐǇĂŶĚĂƌĞƐŝŵŝůĂƌƚŽDĞƚŚŽĚŽůŽŐǇͿ͘
,ŽǁĞǀĞƌŝƚŵĂǇďĞŵŽƌĞĞĐŽŶŽŵŝĐĂůƚŽĂƐƐƵŵĞĐŽĂůƚĂƌŝƐƉƌĞƐĞŶƚĂƚ
ZĞƐƵůƚƐŝŶĚŝĐĂƚĞĞŶǌŽ;ĂͿƉǇƌĞŶĞĐŽŶĐĞŶƚƌĂƚŝŽŶƐĞǆĐĞĞĚ ĞŶǌŽ;ĂͿƉǇƌĞŶĞĐŽŶĐĞŶƚƌĂƚŝŽŶƐŵĂǇŶŽƚďĞĂƐƐŽĐŝĂƚĞĚ
&ůŽǁŚĂƌƚϭͲΖĞĂůŝŶŐǁŝƚŚĐŽĂůƚĂƌďŽƵŶĚ
ĐŽŶĐĞŶƚƌĂƚŝŽŶƐŐƌĞĂƚĞƌƚŚĂŶϬ͘ϭй;ϭϬϬϬŵŐͬŬŐͿ͕ƉĂƌƚŝĐƵůĂƌůǇĨŽƌƐŝƚĞƐŽĨĂŶĂƌĞĂ
ǁŝƚŚĐŽĂůƚĂƌ͕ďƵƚƚŚŝƐŝƐŶŽƚĚĞĨŝŶŝƚŝǀĞǁŝƚŚŽƵƚĨƵƌƚŚĞƌ
ƚŚƌĞƐŚŽůĚǀĂůƵĞŽĨϬ͘ϬϬϱй;ϱϬŵŐͬŬŐͿĂŶĚƉŚĞŶŽů
ĂƌŝƐŝŶŐƐΖ͖,ϮDEŽǀϮϬϭϲ
Ϯ
ƚĞƐƚŝŶŐ͘
ĐŽŶĐĞŶƚƌĂƚŝŽŶƐĂƌĞŵŽĚĞƌĂƚĞƚŽŚŝŐŚ
ůĞƐƐƚŚĂŶϯϬŵ ͘

W<DĂƌŬĞƌĚŝƐĐŽůŽƵƌƐƚŽǇĞůůŽǁͬďƌŽǁŶǁŚĞŶŝŶƚŚĞ
ƉƌĞƐĞŶĐĞŽĨW,ĂƚĐŽŶĐĞŶƚƌĂƚŝŽŶƐĞǆĐĞĞĚŝŶŐϭϮϱŵŐͬŬŐ͕
ǁŝƚŚĂŐƌĞĂƚĞƌůĞǀĞůŽĨĐĞƌƚĂŝŶƚǇĂďŽǀĞϭϱϬŵŐͬŬŐ͘
W,ĂƌĞƚǇƉŝĐĂůůǇĨŽƵŶĚŝŶĐŽĂůƚĂƌďƵƚĂůƐŽĞǆŝƐƚŝŶŽƚŚĞƌƌŽĂĚĐŽŶƐƚƌƵĐƚŝŽŶ
ŵĂƚĞƌŝĂůƐƐƵĐŚĂƐďŝƚƵŵĞŶ͕ŬĞƌŽƐĞŶĞĂŶĚĚŝĞƐĞů͕ďƵƚĂƚůŽǁĞƌĐŽŶĐĞŶƚƌĂƚŝŽŶƐ͕
ƵƐƵĂůůǇŝŶƐƵĨĨŝĐŝĞŶƚƚŽĂĨĨĞĐƚƚŚĞW<DĂƌŬĞƌ͘dŚĞƉƌŽďĂďŝůŝƚǇŽĨŽďƚĂŝŶŝŶŐĂ
ΖĨĂůƐĞƉŽƐŝƚŝǀĞΖƌĞƐƵůƚǁŝƚŚƚŚĞƉĂŝŶƚƚĞƐƚǁŝƚŚƐƵĐŚŵĂƚĞƌŝĂůƐŝƐůŽǁ͕ƐŽĂ
ƉŽƐŝƚŝǀĞƌĞƐƵůƚƐŚŽƵůĚďĞƐĞĞŶĂƐĂƐƚƌŽŶŐ͕ĂůƚŚŽƵŐŚŶŽƚĚĞĨŝŶŝƚŝǀĞŝŶĚŝĐĂƚŽƌŽĨ
ƚŚĞƉƌĞƐĞŶĐĞŽĨĐŽĂůƚĂƌ͘&ƵƌƚŚĞƌƚĞƐƚŝŶŐƌĞƋƵŝƌĞĚƚŽĐŽŶĨŝƌŵĐŽĂůƚĂƌŝƐƚŚĞ
ƐŽƵƌĐĞŽĨƚŚĞW,;ƐĞĞDĞƚŚŽĚŽůŽŐŝĞƐƚŽ&Ϳ͘,ŽǁĞǀĞƌŝƚŵĂǇďĞŵŽƌĞ
ĞĐŽŶŽŵŝĐĂůƚŽĂƐƐƵŵĞĐŽĂůƚĂƌŝƐƉƌĞƐĞŶƚĂƚĐŽŶĐĞŶƚƌĂƚŝŽŶƐŐƌĞĂƚĞƌƚŚĂŶϬ͘ϭй
Ϯ
;ϭϬϬϬŵŐͬŬŐͿ͕ƉĂƌƚŝĐƵůĂƌůǇĨŽƌƐŝƚĞƐŽĨĂŶĂƌĞĂůĞƐƐƚŚĂŶϯϬŵ ͘

ŽĂůƚĂƌĂƐƐƵŵĞĚƚŽďĞƉƌĞƐĞŶƚďĞůŽǁƚŚƌĞƐŚŽůĚůĞǀĞůƐĂŶĚƚŚĞƌĞĨŽƌĞ^ƉĞĐŝĂů
ZĞƋƵŝƌĞŵĞŶƚƐĂƌĞŶŽƚŶĞĐĞƐƐĂƌǇ͘^ĞůĞĐƚƐƵďͲƐĂŵƉůĞƐĨŽƌĨƵƌƚŚĞƌƚĞƐƚŝŶŐƚŽ
ĐŽŶĨŝƌŵŶĞŐĂƚŝǀĞƌĞƐƵůƚƐ͘
/ĨƚŚĞƌĞŝƐĂŶǇƵŶĐĞƌƚĂŝŶƚǇŽǀĞƌǁŚĞƚŚĞƌƉĂŝŶƚĚŝƐĐŽůŽƵƌƐŝƚ &ƵƌƚŚĞƌƚĞƐƚŝŶŐƌĞƋƵŝƌĞĚ͕ŚŽǁĞǀĞƌĨŽƌƐŝƚĞƐŽĨĂŶĂƌĞĂůĞƐƐƚŚĂŶϯϬŵϮŝƚŵĂǇďĞ
ƐŚŽƵůĚďĞĂƐƐƵŵĞĚƚŚĂƚW,ĂƌĞƉƌĞƐĞŶƚĂƚĐŽŶĐĞŶƚƌĂƚŝŽŶƐ ŵŽƌĞĞĐŽŶŽŵŝĐĂůƚŽĂƐƐƵŵĞĐŽĂůƚĂƌŝƐƉƌĞƐĞŶƚĂƚĐŽŶĐĞŶƚƌĂƚŝŽŶƐŐƌĞĂƚĞƌƚŚĂŶ
ŐƌĞĂƚĞƌƚŚĂŶϭϱϬŵŐͬŬŐ͘
Ϭ͘ϭй;ϭϬϬϬŵŐͬŬŐͿ͘

ǆƉůĂŶĂƚŝŽŶ
W,ŵĂǇďĞƉƌĞƐĞŶƚ͕ďƵƚĂƚĐŽŶĐĞŶƚƌĂƚŝŽŶƐůĞƐƐƚŚĂŶ
ϭϮϱŵŐͬŬŐ͘

W<DĂƌŬĞƌĚŝƐĐŽůŽƵƌƐƚŽǇĞůůŽǁͬďƌŽǁŶďƵƚĚŽĞƐŶŽƚ
ĐŚĂŶŐĞƚŽǇĞůůŽǁͬŐƌĞĞŶƵŶĚĞƌhůƚƌĂsŝŽůĞƚůŝŐŚƚ͘

hŶĐĞƌƚĂŝŶƚǇŽǀĞƌĚŝƐĐŽůŽƵƌĂƚŝŽŶ

W<DĂƌŬĞƌƌĞŵĂŝŶƐǁŚŝƚĞĂŶĚŶŽĚŝƐĐŽůŽƵƌĂƚŝŽŶŝƐ
ĚĞƚĞĐƚĞĚƵŶĚĞƌhůƚƌĂsŝŽůĞƚůŝŐŚƚ͘

>ϭ

>ϭ

Ő͘ZͲϬϮ

^Ϯ

^Ϯ

^ϭ

^ĂŵƉůĞ
ƌĞĨĞƌĞŶĐĞ

Ϭ͘ϬϱͲϬ͘ϭ

Ϭ͘ϬϱͲϬ͘ϭ

Ϭ͘ϬϱͲϬ͘ϭ

^ĂŵƉůĞ
ĚĞƉƚŚ

y

ϭ

W,;WϭϲͿΎΨ

<ĞǇ

^ƉĞĐŝĂƚĞĚƉŚĞŶŽůΎ
,ŽƉĂŶĞΎ

WŚĞŶŽů

sŝƐƵĂůŝĚĞŶƚŝĨŝĐĂƚŝŽŶŽŶůǇ

W<DĂƌŬĞƌ^ƉƌĂǇWĂŝŶƚ

ϭ

Ϯ

dĞƐƚƐƚŽŝĚĞŶƚŝĨǇƉŽƚĞŶƚŝĂů
ŝŶƚĞƌĨĞƌŝŶŐĐŽŵƉŽƵŶĚƐͲ
ĐŚŽŽƐĞKƉƚŝŽŶϭŽƌKƉƚŝŽŶ
Ϯ

ΕƌĞĨĞƌĞŶĐĞŝƐŵĂĚĞƚŽƚŚĞ'ƵŝĚĂŶĐĞEŽƚĞΖĞĂůŝŶŐǁŝƚŚĐŽĂůƚĂƌďŽƵŶĚĂƌŝƐŝŶŐΖƐͲ,ϮD͕^ĞƉƚĞŵďĞƌϮϬϭϲ
ηͲϭƐƚƉĂƌƚŽĨϯƉĂƌƚƚĞƐƚ͘DĞƚŚŽĚĂŶĚ&ŵĂǇďĞƵŶĚĞƌƚĂŬĞŶďĞĨŽƌĞDĞƚŚŽĚ͘EŽƚĂůůƚŚƌĞĞƐƚĂŐĞƐŵĂǇďĞƌĞƋƵŝƌĞĚ
ΎďǇ'DŵĞƚŚŽĚ
ΨƌĞƐƵůƚƐƚŽďĞƉůŽƚƚĞĚĂƐĚŽƵďůĞƌĂƚŝŽƉůŽƚŽĨW,ƉƌŽĨŝůĞƚŽĚĞƚĞƌŵŝŶĞůŝŬĞůǇƐŽƵƌĐĞ

ZƵŶŶŝŶŐƚŽƚĂů

>ϭ

Ő͘ZͲϬϭ

>ĂǇĞƌƌĞĨĞƌĞŶĐĞ

Ő͘ZͲϬϭ

ŽƌĞƌĞĨĞƌĞŶĐĞ

dĞƐƚƚǇƉĞ
ŝďĞŶǌŽƚŚŝƉŚĞŶĞƐΎ

DĞƚŚŽĚŽůŽŐǇΕ

WƌǇƐƚĂŶĞ

^ĐŚĞĚƵůĞĚďǇ

&ŝŶŐĞƌƉƌŝŶƚĂŶĂůǇƐŝƐŽĨ'Ͳ
&/ĐŚƌŽŵĂƚŽŐƌĂŵƚŽ
ŝĚĞŶƚŝĨǇŚǇĚƌŽĐĂƌďŽŶƚǇƉĞ

DĞƚŚŽĚŽůŽŐǇΕ

W,;WϭϲͿΎ

>ĂďŽƌĂƚŽƌǇ͖ŝĚĞŶƚŝĨŝĐĂƚŝŽŶŽŶůǇ

WƌǇƐƚĂŶĞ

DĞƚŚŽĚŽůŽŐǇΕ
ŶĂůǇƐŝƐĨŽƌ^ZΎ

DĞƚŚŽĚŽůŽŐǇΕη
y

'ƌĂǀŝŵĞƚƌŝĐĚĞƚĞƌŵŝŶĂƚŝŽŶŽĨƚŽƵůĞŶĞĞǆƚƌĂĐƚĂďůĞ
ŵĂƚƚĞƌ

ĂƚĞƚĞƐƚŝŶŐƐĐŚĞĚƵůĞĚ

ŶĂůǇƐŝƐĨŽƌ^sKĨŽƌĐŽĂůƚĂƌͬďŝŽŵĂƌŬĞƌƐΎ
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Appendix D
Example site risk assessments
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Ingestion of
contaminated dust.

Pathway
Inhalation of
contaminated dust.

1

Members of the public - passers by

1

Members of the public –
neighbouring sites

3

1

Members of the public - passers by

Site operatives and maintenance
staff

Probability
4

Receptor
Site operatives and maintenance
staff

Rural / countryside
Name of assessor and date
Highway name/chainage/length
Proposed scheme

4

4

4

4

Severity
4

4

12

4

4

Risk
16

(See notes 2 and 3)

SRRB

Passers-by are less likely in a rural countryside setting in comparison to an
urban environment

(See notes 1 to 4)

Consider the use of vacuum enhanced planing to minimise dust and ensure
that all residue is removed.

Risk can be reduced with appropriate PPE and good hygiene standards i.e.
gloves and respirator

(See notes 1 to 3)

Whilst there is an opportunity for dust to build up neighbouring, buildings
are likely to be a located further from the site in comparison to the urban
environment.

(See notes 1 to 3)

Passers-by are less likely in a rural countryside setting in comparison to an
urban environment.

(See notes 1 to 4)

Consider the use of vacuum enhanced planing to minimise dust and ensure
that all residue is removed.

Notes
Risk can be reduced through the use of appropriate PPE i.e. respirator

Risk assessment for sites where coal tar bound surfacing may be present in rural environments.
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3

1

Members of the public

2

Members of the public –
neighbouring sites

Site operative and maintenance
staff

1

Members of the public - passers by

Dermal contact
with contaminated
surface water and
groundwater

4

Site operative and maintenance
staff

Dermal contact
with contaminated
dust.

Probability
1

Receptor
Members of the public –
neighbouring sites

Pathway

Rural / countryside
Name of assessor and date
Highway name/chainage/length
Proposed scheme

4

4

4

4

4

Severity
4

12

12

4

4

16

Risk
4

SRRB

Prevent run-off from the works area. Avoid undertaking works in wet
weather.

(See notes 2 and 3)

Prevent run-off from the works area. Avoid undertaking works in wet
weather.

(See notes 1 to 3)

Neighbours are likely to be a significant distance from site in comparison to
urban environment.

(See notes 1 to 3)

Passers-by are less likely in a rural countryside setting in comparison to an
urban environment.

(See notes 1 to 3)

Consider the use of vacuum enhanced planing to minimise dust and ensure
that all residue is removed.

Assumes use of appropriate PPE when handling potentially contaminated
materials.

(See notes 2 and 3)

Notes
Whilst there is an opportunity for dust to build up neighbouring, buildings
are likely to be a located further from the site in comparison to the urban
environment.

Risk assessment for sites where coal tar bound surfacing may be present in rural environments.
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Ingestion of
contaminated
groundwater and
surface water

Inhalation of fumes

Pathway

1

1

Members of the public –
neighbouring sites

Site operatives and maintenance
staff

1

Members of the public – passers by

4

Fish
3

3

Animals and birds

Site operatives and maintenance
staff

Probability

Receptor

Rural / countryside
Name of assessor and date
Highway name/chainage/length
Proposed scheme

4

4

4

4

4

4

Severity

4

4

4

12

16

12

Risk

(See notes 2 and 3)

SRRB

Risk can be reduced through the use of appropriate PPE i.e. task specific
gloves

(See notes 2 and 3)

Neighbours are likely to be a significant distance from site in comparison to
urban environment.

(See notes 2 and 3)

Passers-by are less likely in a rural countryside setting in comparison to an
urban environment.

(See notes 2 to 4)

Prevent run-off from the works area. Avoid undertaking works in wet
weather.
Open spaces, so less likely that there will be structures, which create a
‘confined’ working area.

Prevent run-off from the works area. Avoid undertaking works in wet
weather. Consider blocking drains or flushing drains afterwards and passing
water through oil interceptor.

(See notes 2 and 3)

Notes

Risk assessment for sites where coal tar bound surfacing may be present in rural environments.

4

4

4

4

Fish

Water environment

Water environment

Plants

Contaminated
surface water runoff into waterbody

Seepage of
leachate into
waterbody
Uptake of
contaminated
groundwater
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4

3

4

4

4

4

Severity
4
4

Probability
1
2

Receptor
Members of the public - passers by
Members of the public –
neighbouring sites
Animals and birds

Pathway

Rural / countryside
Name of assessor and date
Highway name/chainage/length
Proposed scheme

16

16

16

16

12

Risk
4
8

SRRB

Consider blocking drain inlets and/or flushing drains and passing water
through oil interceptor.

Fewer impermeable surfaces to inhibit seepage. Consider blocking drain
inlets and/or flushing drains and passing water through oil interceptor.

Fewer impermeable surfaces and water capture systems. Consider blocking
drain inlets and/or flushing drains and passing water through oil
interceptor.

Consider blocking drain inlets and/or flushing drains and passing water
through oil interceptor.

Consider blocking drain inlets and/or flushing drains and passing water
through oil interceptor.

Will depend how potable water supplies are obtained at neighbouring sites

Notes

Risk assessment for sites where coal tar bound surfacing may be present in rural environments.

Receptor

Probability

Severity

Risk

Notes

Page 5 of 5

SRRB

4 – Guidance on using Respiratory Protective Equipment is given in the HSE document HSG53 2013 ‘Respiratory protective equipment at work: a practical guide’ 4th Edition

3 – Further guidance is given in the HSE documents HSG151 2009 ‘Health and Safety in Construction’ 2nd Edition.

2 - Further guidance is given in the HSE documents HSG150 2006 ‘Protecting the public; your next move’ and ‘Health and Safety in Construction’ 3rd Edition.

1 - Whilst water has traditionally been used as a means of dust suppression the Contractor needs to consider that an appropriate collection system will need to be employed
to prevent contaminated surface water run-off entering the environment. Further guidance on the management of construction dust is given on the HSE website –
www.hse.gov.uk/construction/faq-dust.htm

Notes

Pathway

Rural / countryside
Name of assessor and date
Highway name/chainage/length
Proposed scheme

Risk assessment for sites where coal tar bound surfacing may be present in rural environments.
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Ingestion of
contaminated dust.

Pathway
Inhalation of
contaminated dust.

1

Members of the public - passers by

3

Members of the public –
neighbouring sites

3

2

Members of the public - passers by

Site operatives and maintenance
staff

Probability
4

Receptor
Site operatives and maintenance
staff

Urban environment Risk Assessment
Name of assessor and date
Highway name/chainage/length
Proposed scheme

4

4

4

4

Severity
4

4

12

8

8

Risk
16

(See notes 1 to 3)

SRRB

Keep members of the public outside the working area; consider the use
barriers to prevent members of the public using seating areas directly
adjacent to the working area.

(See notes 1 to 4)

Consider the use of vacuum enhanced planing to minimise dust and ensure
that all residue is removed.

Risk can be reduced with appropriate PPE and good hygiene standards i.e.
gloves and respirator or face fitted mask

(See notes 1 to 3)

(See notes 1 to 3)
Assumes build-up of dust within adjacent sites so greater risk of exposure
to neighbours than people passing by the site.

Keep members of the public outside the working area; consider the use
barriers to prevent members of the public using seating areas directly
adjacent to the working area.

(See notes 1 to 4)

Consider the use of vacuum enhanced planing to minimise dust and ensure
that all residue is removed.

Notes/ mitigation measures
Risk can be reduced through the use of appropriate PPE i.e. appropriate
face fitted mask or respirator

Risk assessment for sites where coal tar bound surfacing may be present in urban environments.

1

2

2

1
2

Members of the public - passers by

Members of the public –
neighbouring sites

Site operative and maintenance
staff

Members of the public
Animals and birds

Page 2 of 4

Ingestion of
contaminated

Dermal contact
with, or ingestion
of contaminated
surface water and
groundwater

4

Site operative and maintenance
staff

Dermal contact
with contaminated
dust.

Probability
2

Receptor
Members of the public –
neighbouring sites

Pathway

Urban environment Risk Assessment
Name of assessor and date
Highway name/chainage/length
Proposed scheme

4
4

4

4

4

4

Severity
4

4
8

8

8

4

16

Risk
8

SRRB

(See notes 2 and 3)
Prevent run-off from the works area. Avoid undertaking works in wet
weather.

(See notes 2 and 3)

Risk can be reduced through the use of appropriate PPE i.e. task specific
gloves

(See notes 1 to 3)

Assumes a build-up of contaminated dust. See above

(See notes 1 to 3)

Unlikely to come into direct contact. See above

(See notes 1 to 3)

Consider the use of vacuum enhanced planing to minimise dust and ensure
that all residue is removed.

Risk can be reduced through the use of appropriate PPE i.e. task specific
gloves.

(See notes 1 to 3)

Notes/ mitigation measures
Assumes build-up of dust within adjacent sites so greater risk of exposure
than people passing by the site.

Risk assessment for sites where coal tar bound surfacing may be present in urban environments.
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4
4
4
4

2
2
1
2

4
4

1

Members of the public –
neighbouring sites
Water environment - surface water
bodies
Water environment - groundwater
Water environment - groundwater
Water environment - surface water
bodies
Plants

4

4

Severity
4

3

1

Members of the public – passers by

Contaminated
surface water runoff into waterbody
Seepage of
leachate into
waterbody
Uptake of
contaminated
groundwater

2

Site operatives and maintenance
staff

Inhalation of fumes
/ vapours

Probability
1

Receptor
Fish

Pathway
surface water and
groundwater

Urban environment Risk Assessment
Name of assessor and date
Highway name/chainage/length
Proposed scheme

8

8
8
4

12

4

4

8

Risk
8

SRRB

When working in hot weather consider the use of fans to increase air flow
in confined areas
Will depend on location of the coal tar bound arisings within the
carriageway construction and the condition of the overlying and underlying
layers. Assumes worst case; that coal tar bound arisings are at the surface
or carriageway is in poor condition.

When working in hot weather consider the use of fans to increase air flow
in confined areas

Keep members of the public outside the working area; consider the use
barriers to prevent members of the public using seating areas directly
adjacent to the working area.

(See notes 2 to 4)

When working in hot weather consider the use of fans to increase air flow
in confined areas.

Notes/ mitigation measures
Prevent run-off from the works area. Avoid undertaking works in wet
weather. Consider blocking drains or flushing drains afterwards and passing
water through oil interceptor.
Consideration should be given to the working area and whether
surrounding structures create a ‘confined’ working area where fumes are
not easily dissipated. Planing of road surface should not directly heat
asphalt sufficiently to generate fumes.

Risk assessment for sites where coal tar bound surfacing may be present in urban environments.

Receptor

Probability

Severity

Risk

Notes/ mitigation measures
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SRRB

4 – Guidance on using Respiratory Protective Equipment is given in the HSE document HSG53 2013 ‘Respiratory protective equipment at work: a practical guide’ 4th Edition

3 – Further guidance is given in the HSE documents HSG151 2009 ‘Health and Safety in Construction ’2nd Edition.

2 - Further guidance is given in the HSE documents HSG150 2006 ‘Protecting the public; your next move’ and ‘Health and Safety in Construction’ 3rd Edition.

1 - Whilst water has traditionally been used as a means of dust suppression the Contractor needs to consider that an appropriate collection system will need to be employed
to prevent contaminated surface water run-off entering the environment. Further guidance on the management of construction dust is given on the HSE website –
www.hse.gov.uk/construction/faq-dust.htm

Notes

Pathway

Urban environment Risk Assessment
Name of assessor and date
Highway name/chainage/length
Proposed scheme

Risk assessment for sites where coal tar bound surfacing may be present in urban environments.

