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CADIZ VALLEY WATER CONSERVATION,
RECOVERY, AND STORAGE PROJECT
Addendum to the 2012 Environmental Impact
Report: SCH# 2011031002
Introduction
The Cadiz Valley Water Conservation, Recovery and Storage Project (Project) is designed to
actively manage the groundwater basin underlying a portion of the Cadiz and Fenner Valleys
located in the eastern Mojave Desert portion of San Bernardino County, California (Figure 1).
Cadiz, Inc. (Cadiz) owns approximately 34,000 contiguous acres of land in the Cadiz and Fenner
Valleys (Cadiz Property). As part of a public-private partnership with Cadiz, the Santa Margarita
Water District (SMWD) would carry-out and supervise the Project as the managing member of
Fenner Valley Water Authority (FVWA), a joint powers authority (JPA) comprised of the Fenner
Valley Mutual Water Company and SMWD. As lead agency under California Environmental
Quality Act (CEQA) Guidelines section 15051, (a) and (b), SMWD prepared and certified an
Environmental Impact Report (EIR) in July 2012.
The Project includes construction of an array of groundwater extraction wells and pumps, a
wellfield manifold piping system, a 43-mile water conveyance pipeline, monitoring features,
other appurtenances and fire suppression mechanisms. The conveyance pipeline would be
constructed along the Arizona & California Railroad Company (ARZC) right-of- way (ROW) and
tie into the Colorado River Aqueduct (CRA) (Figure 1).
In June 2011, the County of San Bernardino (County), as a Responsible Agency, and SMWD,
entered into a Memorandum of Understanding (MOU), stating that Cadiz and SMWD would
comply with the County’s Groundwater Management Ordinance, through the preparation of a
County-Approved Groundwater Management, Mitigation and Monitoring Plan (GMMMP). The
County approved the Project’s GMMMP (Appendix A) in October of 2012. Construction and
operation of the Project would be subject to the 2012 EIR’s Mitigation Monitoring and Reporting
Program (MMRP) that also includes the Cadiz GMMMP focused on these critical resources:


Groundwater aquifer system



Natural springs in the watershed



Brine resources



Air quality



Adjacent watersheds
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Figure 1
Project Location and Facilities
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Figure 2
Modifications to Pipeline and Water Treatment Facility

EIR Addendum

Since the certification of the EIR in 2012, 1) the Project pipeline alignment has been redesigned
slightly; and 2) a groundwater treatment facility is proposed to ensure extracted water quality
meets anticipated contractual requirements. The groundwater treatment facility would be
comprised of a treatment plant, storage, and booster pumping station.
The FVWA is acting as Lead Agency for and further actions related to the implementation of the
Project. The key JPA provisions that articulate FVWA’s role in carrying out the Project are:


Section 2.2.1 states that the purpose of the JPA is to accomplish “Project Objectives,”
including “to undertake the review and approval of the design, permitting and construction of
the Project Facilities by Cadiz....” (JPA Article I defines “Project Facilities” as “any and all
facilities deemed necessary, advisable or appropriate to extract convey or deliver Project
water….”)



Section 3.1 (including subsections 3.1.1, 3.1.3 and 3.1.12) provides that FVWA “shall
possess the power in its own name to” and “take all acts as are necessary and appropriate to
carry out the Project Objectives,” to “obtain rights, permits and other authorizations for, or
pertaining to, the Project and Project Facilities…” and to “apply for… state…permits…from
the State…necessary for the Authority’s full exercise of its powers.”

Public Resources Code section 21067 defines a “Lead Agency” as “the public agency which has
the principle responsibility for carrying out or approving a project which may have a significant
effect upon the environment.” Given Sections 2.2 and 3.1 of the JPA, the decision to submit any
permits is one that must be made by FVWA, making it the Lead Agency as it is the public agency
responsible for carrying out the Project.
As a result, FVWA, acting as lead agency for the implementation of the Project, has prepared an
Addendum pursuant to CEQA Guidelines Section 15164 evaluating the potential for any new
significant impacts or a substantial increase in the severity of previously identified significant
impacts to occur. This Addendum analyzes the two Project modifications described below, and
also addresses certain studies that have been release since certification of the 2012 EIR relating to
the local natural springs. Those studies are not relevant to the proposed Project modifications, but
are discussed in this Addendum solely for informational purposes.

Description of Project Modifications
Water Conveyance Pipeline
As described in the EIR, the proposed project would construct a wellfield and manifold system
and a 43-mile water conveyance pipeline between the Cadiz Property and the CRA, within the
existing ARZC ROW, that would discharge into to the CRA. Since the certification of the 2012
EIR, the water conveyance alignment has been slightly modified by adding approximately 2 miles
of pipeline to the 43-mile original alignment evaluated in the EIR. The modified alignment would
connect the wellfield manifold system with the ARZC alignment at a different location than
originally identified as illustrated in Figure 2 and Figure 3. At mile 41 along the original
alignment, the modified pipeline alignment would turn west for approximately 2 miles, then north
for approximately 2 miles. The construction ROW for the pipeline modification would be 200
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feet wide, the same width as the original alignment. A new 30-foot wide access road
approximately 2 miles in length would be established for future maintenance along the modified
alignment where no road currently exists. A small portion, approximately 41 linear feet, of the
modified alignment would be installed within Bureau of Land Management (BLM) lands
designated as National Conservation Lands (NCL). The FVWA would obtain an easement from
BLM for construction and operation of the pipeline on approximately 4,200 square feet of BLM
managed lands (Figure 3). As required under the National Environmental Policy Act (NEPA),
impacts as a result of the segment of the modified pipeline alignment that would be installed on
BLM managed lands would be determined by the BLM during review of the Project’s SF299
Application for Transportation and Utility Systems and Facilities on Federal Lands. NEPA
requires that federal agencies take their own steps to assess potential environmental impacts. As
the managing federal agency, BLM would either grant or deny the easement for the 41-feet of
pipeline upon completion of the NEPA process.
The water conveyance pipeline would consist of a single barrel, pressurized pipe with nominal
design flow of up to 250 cubic-feet-per-second (cfs). As described in the 2012 EIR, page 3-26,
the pipe diameter would be between 54 and 84 inches. Construction of the modified portion of the
conveyance pipeline would be installed consistent with the Project as described in Chapter 3,
Section 3.7, Project Construction of the 2012 EIR.
The pipeline and other Project materials would be delivered to the construction site using either
the existing ARZC rail system or by truck. Construction equipment would be mobilized at the site
to start trench and foundation excavations, foundation construction, pipe installation, and
backfilling and grading. Staging areas would be required for the temporary storage of equipment
and materials during construction of the Project modifications. The pipeline may be installed in
multiple locations simultaneously. Equipment that would be required during construction of the
Project modifications would be the same as identified in Table 3-5 of the 2012 EIR.

Water Treatment Facilities
Since the adoption of the 2012 EIR and subsequent discussions with MWD regarding
implementation of the Project, the FVWA is developing a water treatment plant, storage, and
booster pumping station to treat pump-in water to meet MWD requirements for specific naturally
occurring minerals. The groundwater treatment system would be located near the Project
wellfield and would remove naturally occurring minerals from the groundwater prior to pumping
to the CRA, if required (as illustrated on Figure 1 through Figure 3).
The treatment facilities would be constructed near the Cadiz agricultural operations within the
surveyed pipeline alignment (Figure 4 and Figure 5). The treatment facilities would be designed
to reduce iron, manganese, arsenic, nitrate, chromium, and hexavalent chromium levels to the
treatment goals listed in Table 1. The treatment facilities will ensure that maximum allowable
levels are not exceeded for any constituent.
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TABLE 1
CADIZ RAW WATER QUALITY, TREATMENT GOALS AND REGULATORY STANDARDS
Parameter

Treatment Goal

Regulatory Standard

Hexavalent chromium

2 µg/L

10 µg/L*

Total chromium

2 µg/L

50 µg/L

Arsenic

3 µg/L

10 µg/L

Iron

<45 µg/L

300 µg/L

Manganese

<10 µg/L

50 µg/L

0.5 mg/L as N

10 mg/L as N

Nitrate

Iron is added to the water during hexavalent chromium treatment and manganese dioxide is used for the filter media. The
µg/L = micrograms per liter
*On May 31, 2017, the Superior Court of Sacramento County issued a judgment invalidating the hexavalent chromium 10 µg/L MCL
for drinking water. The State Water Resources Control Board has not established a new California MCL Currently, the California MCL
for hexavalent chromium will not be enforced. The US Environmental Protection Agency (EPA) federal MCL is 100 µg/L.

The treatment for nitrate removal would utilize a biological denitrification process. The
biological denitrification would occur in a mechanically mixed reactor tank prior to removal of
other constituents and would be an anaerobic process. As part of the treatment process, a carbon
source and specific nutrients would be added to the untreated feed water flow. After
denitrification, aeration and filtration would occur to remove iron, manganese, arsenic,
hexavalent chromium and total chromium by a reduction, coagulation, and filtration (RCF)
process that uses ferrous chloride to convert hexavalent chromium to trivalent chromium, then air
oxidation to precipitate iron followed by filtration (Figure 5). Approximately five percent of the
water entering the treatment plant would be discharged as filter waste to the four backwash
basins. After drying by evaporation, and recycling of supernatant back to the head of the RCF
process, backwash solid waste would be disposed of in accordance with state and federal
regulations.
This method of treatment for nitrate removal requires a carbon source and nutrient addition. The
carbon source would likely be acetic acid, and typical doses would be approximately 1 to 3
milligrams per liter (mg/L). A small amount of a phosphorous-based nutrient may be added as
well at a dose of less than 0.1 mg/L. The denitrification system evaluated in the pilot test used
denitrifying bacteria encapsulated inside of porous beads. The beads are held in a tank that is
exposed to the atmosphere and mixed continuously with turbine or paddle wheel mixers. The
effluent nitrate concentration would be continuously monitored by a nitrate probe and the results
used to adjust the feed of the carbon source, so that excess carbon is not added.
The RCF process for treatment for the reduction of iron, manganese, hexavalent chromium, total
chromium, and arsenic would be approximately 2000 feet downstream of the nitrate removal
process to allow for sufficient contact time in the pipeline. A 2-minute contact time would be
provided for the ferrous chloride to reduce the hexavalent chromium to trivalent chromium. After
the 2 minutes, an aeration system would introduce air into the transmission pipeline to oxidize the
low levels of iron before the water is delivered to the RCF process. The 2000-foot distance would
ensure that minimum contact times are maintained.
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The RCF process would require a typical ferrous chloride dose of 1.5 mg/L, although the system
would be designed for feeding up to 3.0 mg/L. The ferrous chloride would be fed into the system
using metering pumps. Air would be added to oxidize the ferrous iron to ferric iron. Achieving
the treated water iron goal of < 0.45 µg/L may require the use of a low dose of filter aid polymer
for both north and south wellfields. Anticipated chemical use for the 75,000 AFY delivery is
depicted in Table 2.
Some of the energy used to move the untreated water would be recaptured through hydropower.
The hydroelectric energy recovery device would be installed within the northern most part of the
water treatment facility boundary, in close proximity to a 1.6 million gallon (MG) denitrification
tank (Figure 4), where it would recover energy from the higher-elevation North Wellfield to the
northeast of the hydroelectric facility. The denitrification tank would be 24 feet in height and
installed adjacent to a 5,000 square foot chemical feed and operations building. Two 6,000-gallon
ferrous chloride storage tanks would be installed and housed in a covered metal-framed and
concrete structure approximately 24 feet wide, 45 feet in length and 24 feet high, and would be
part of the chemical feed and operations building. Nitrate removal would be followed by the RCF
process for reduction of iron, manganese, hexavalent chromium, total chromium, and arsenic. The
ferrous chloride would be purchased as bulk liquid and would be delivered by tank trucks. The
pipeline would be connected to a series of 26 filter banks; each 10-foot wide and 50-foot long.
The filter banks would be connected to two 1.0 MG, 85-foot diameter tanks for the forebay and
booster pump station. The filter banks would be installed on concrete pads and above-ground
structures would not exceed 24 feet in height. Four backwash basins would be located adjacent to
the RFC treatment facility and would be covered to prevent the attraction of avian wildlife. The
methods to cover the backwash basin may include one or more of the following: floating balls,
floating membrane covers, or aluminum fixed covers. The backwash basins would be concrete
basins excavated into the ground.
A booster pump station (BPS) would be installed after the treatment facilities to convey the
treated water to the CRA. A forebay of steel tanks with approximately 1 hour of storage would be
installed upstream of the booster pumps and downstream of the water treatment facilities. The
storage to accommodate a flowrate of 113 cfs over an 11-month period is 3 million gallons. All
pumps would use natural gas engines for driving the pumps.
The water treatment facilities would be centrally located near the agricultural operations
occupying approximately 10 acres of land (Figure 2). The treatment facilities would treat up to
75,000 AFY while operating continuously for approximately 11 months per year.
The water treatment facilities would be sized to accommodate the maximum flowrate anticipated
to be pumped to the CRA. As described in the 2012 EIR, the average annual deliveries would be
50,000 AFY and up to 75,000 AFY in a maximum delivery year. The flowrates associated with
those two delivery options are 75 cubic feet per second (cfs) and 113 cfs, respectively, assuming
an 11-month per year delivery schedule. The treatment plant would be sized to accommodate 113
cfs to meet the 75,000 AFY capacity goal.
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TABLE 2
WATER TREATMENT PLANT CHEMICAL USAGE AND TRUCK TRIPS FOR 75,000 AFY (GALLONS/MONTH)
Chemical

Usage/month

Delivery
Volume

Truck Trips/ Month

Ferrous Chloride

8900

4500

2

Nitrate Removal Chemicals

9000

4500

2

Phosphate/Nutrient Addition

400

400

1

Total

5

Note: Truck trips based on 50% acetic acid for nitrate removal, 40% ferrous chloride, and 97% phosphoric acid

Water Treatment Facilities Energy Requirements
Energy requirements associated with the treatment process are summarized in Table 3. The
original Project design assumed that approximately 105 feet of pressure head would be captured
from the North Wellfield by making a direct connection from those higher elevation wells to the
main pipeline that would convey water to the CRA. The treatment process will break this pressure
head, requiring additional energy to convey water through the 43-mile pipeline. A small-scale
hydroelectric turbine energy recovery system will be installed before the water treatment plant,
and a portion of the available pressure head from the North Wellfield would be captured to
provide power for the energy needs of the water treatment facilities.
The water treatment facilities would require 315 HP as shown in Table 3. Much of the energy
demand associated with the treatment process would be met with captured energy from the
hydroelectric turbines. A small natural gas fired emergency generator would provide standby
power for the water treatment facility energy requirements, but it would not be operated unless
some element of the hydroelectric facility was inoperable due to maintenance or unplanned
outage. Following the treatment plant, additional pumping provided by the BPS would be needed
to convey water to the CRA. The BPS would have a combined HP of 5,828 for delivery of 75,000
AFY. This new energy demand would result from breaking the pressure head at the treatment
plant. With these Project modifications, the Project total energy demand would be approximately
15,170 HP. The total power requirements for the Project will increase to 15,170 HP because of
the addition of the water treatment facilities and the resulting need for the BPS.
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TABLE 3
WATER TREATMENT PLANT ENERGY DEMAND FOR 75,000 AFY DELIVERY OPTION
Installed Capacity
HP

Energy Demand

KW

kWh/Day

Nitrate Removal
Nitrate Feed Pumps

2

1

36

Ops/Chemical Building

10

7

90

Nitrate Mixers

72

54

1,289

Total Nitrate Removal
Requirements

84

62

1,415

Arsenic and Chromium Removal
Chemfeed Pumps
Sidestream Pumps
Air compressors
Backwash Recycle Pumps
I&C Power
Ops/Chemical Building

2

1

36

150

112

2,686

4

3

72

50

37

895

5

4

22

20

15

179

Total Arsenic and Chromium
Removal

231

172

3,890

Subtotal – Water Treatment
Facility

315

231

5,304

Note: Power requirements for the energy needs of the water treatment facilities in this table will be provided by the
hydroelectric facility on the North Wellfield pipeline.

CEQA Guidelines for Preparation of an Addendum
This Addendum has been prepared to determine whether the changes to the Project would result
in any new significant impact or a substantial increase in the severity of any previously identified
significant environmental impact compared with the impacts disclosed in the certified EIR.
CEQA Guidelines Sections 15162 and 15164 set forth the criteria for determining the appropriate
additional environmental documentation, if any, to be completed when there is a previously
certified EIR covering a project for which a subsequent discretionary action is required.
Section 15162 of the CEQA Guidelines states that preparation of a subsequent EIR is not required
unless one or more of the following conditions occur:


Substantial changes are proposed in the project which would require major revisions of the
previous EIR due to the involvement of new significant environmental effects or a substantial
increase in the severity of previously identified significant effects;



Substantial changes have occurred with respect to the circumstances under which the Project
is undertaken which would require major revisions of the previous EIR due to the
involvement of new significant environmental effects or a substantial increase the severity of
previously identified significant effects; and
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New information of substantial importance, which was not known and could not have been
known with the exercise of reasonable diligence at the time of the previous EIR was certified
as complete and adopted, shows any of the following:
–

The project would have one or more significant effects not discussed in the previous EIR;

–

Significant effects previously examined would be substantially more severe than shown
in the previous EIR;

–

Mitigation measures or alternatives previously found not to be feasible would in fact be
feasible and would substantially reduce one or more significant effects of the project, but
the project proponents decline to adopt the mitigation measure or alternative; or

–

Mitigation measures or alternatives which are considerably different from those analyzed
in the previous EIR or negative declaration would substantially reduce one or more
significant effects on the environment, but the project proponents decline to adopt the
mitigation measures or alternative.

Section 15164 of the CEQA Guidelines states that:


The lead agency or responsible agency shall prepare an addendum to a previously certified
EIR if some changes or additions are necessary but none of the conditions described in
Section 15162 calling for preparation of a subsequent EIR have occurred.



An addendum may be prepared if only minor technical changes or additions are necessary or
none of the conditions described in Section 15162 calling for the preparation of a subsequent
EIR have occurred.



An addendum need not be circulated for public review but can be included in or attached to
the 2012 EIR.



The decision making body shall consider the addendum with the 2012 EIR prior to making a
decision on the project.



A brief explanation of the decision not to prepare a subsequent EIR pursuant to Section
15162 should be included in an addendum to an EIR, the lead agency's findings on the
Project, or elsewhere in the record. The explanation must be supported by substantial
evidence.

This Addendum relies on the significance criteria established in Appendix G of the 2019 CEQA
Guidelines and the resource analysis methodology, described in the 2012 EIR to assess the
potential impacts related to the Project modifications. Each resource section presents a summary
of the impacts and mitigation conclusions from the analysis in the 2012 EIR, as well as a
determination as to whether the Project modifications would result in new significant impacts, or
a substantial increase in the severity of the previously identified significant impacts. Resource
impacts evaluated are presented in the same order as in the 2012 EIR. Although the 2012 EIR
evaluated impacts to resources under each phase of the Project, impacts from Project
modifications were evaluated as one.
In compliance with CEQA Guidelines §15150, this Addendum has incorporated by reference the
EIR certified by SMWD in 2012 and all technical studies, analyses, and technical reports that
were prepared as part of the Draft and Final EIR. In addition, this Addendum incorporates
biological, air emissions and cultural technical studies conducted for the Project modifications.
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CEQA Consistency Evaluation
I.

Aesthetics

Summary of Project Impacts in the 2012 EIR
Table 4 summarizes the Impact and Mitigation Analysis in 2012 EIR for aesthetic resources. The
EIR determined that the Project would have a less than significant effect from light and glare with
implementation of Mitigation Measures AES-1 and AES-2.
TABLE 4
AESTHETIC IMPACTS AND MITIGATION SUMMARY
Proposed Project Impact

Mitigation Measure

Significance

Groundwater Conservation and Recovery Component
Scenic Vistas

None required

Less than significant

Scenic Resources

None required

No impact

Visual Character

None required

Less than significant

Light and Glare

AES-1 and AES-2

Less than significant with mitigation

Imported Water Storage Component
Scenic Vistas

None required

Less than significant

Scenic Resources

None required

No impact

Visual Character

None required

Less than significant

Light and Glare

AES-1 and AES-2

Less than significant with mitigation

Impact and Mitigation Analysis of Project Modifications
The viewsheds and aesthetic characteristics in the vicinity of the Project have not changed since
the preparation of the 2012 EIR. The following impacts determination is based on the extent of
project visibility from sensitive viewing areas. For the Project modifications, this would include
views in every direction from the public road way rights-of-way including natural vistas, day and
nighttime sky-views, and BLM Wilderness Areas as the backdrop.
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Issues (and Supporting Information Sources):

Potentially
Significant
Impact

Less Than
Significant
with Mitigation
Incorporated

Less Than
Significant
Impact

No Impact

AESTHETICS — Would the project:
a)

Have a substantial adverse effect on a scenic vista?

☐

☐

☒

☐

b)

Substantially damage scenic resources, including,
but not limited to, trees, rock outcroppings, and
historic buildings within a state scenic highway?

☐

☐

☐

☒

c)

In non-urbanized areas, substantially degrade the
existing visual character or quality of public views of
the site and its surroundings? (Public views are
those that are experienced from publicly accessible
vantage point). If the project is in an urbanized area,
would the project conflict with applicable zoning and
other regulations governing scenic quality?

☐

☐

☒

☐

d)

Create a new source of substantial light or glare
which would adversely affect daytime or nighttime
views in the area?

☐

☒

☐

☐

Discussion
a)

Scenic vistas are defined as expansive views of distant landforms and aesthetic features
from public vantage points, including areas designated as official scenic vistas along
roadway corridors or otherwise designated by local jurisdictions. Scenic vistas within the
Project area include the expanse of the Cadiz Valley and surrounding mountains and
hillsides. In general, public views of the proposed Project would be limited as access to
the Cadiz Inc. property to the north and Metropolitan lands and the CRA to the south are
private property and are not accessible to the general public. Cadiz-Rice Road, which
runs parallel to the ARZC ROW between SR 62 and SR 66 in Cadiz, California, is open
to the public. However, the dirt road is not well maintained, and therefore traffic along
the road is infrequent and generally limited to employees of the mining, railroad, and
agricultural operations.
Temporary visual impacts would occur to the scenic vistas during construction as heavy
equipment would be in use and stockpiles of project materials would be visible.
However, construction would be temporary in nature and limited to the immediate area
where the treatment plant, storage, booster pumping station, and modified pipeline
alignment is proposed. Further, most activities would be obstructed by existing
topography and limited by the distance between public views and the Project area.
Therefore, visual impacts at public viewpoints from the presence of construction
activities within the Project area would be less than significant.
The conveyance pipeline would be installed underground and would not alter the local
aesthetics once installed. Aboveground facilities associated with the modified pipeline
alignment and the proposed treatment plant facilities, storage and booster pumping
station would have a permanent position in the landscape of the Project area as permanent
structures would be constructed. Structures associated with the modified pipeline
alignment would not have the scale or massing to be seen from distant public views or
significantly obstruct views of scenic vistas.
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The treatment plant, storage and booster pumping station would occupy approximately 10
acres, would not exceed 24 feet in height, and be located within 150 acres of private land
adjacent to operating agricultural fields. As described in the EIR (Page 4.1-16), the
closest county-designated scenic route is Amboy Road which is approximately 13 miles
to the west of the Project wellfield area. The treatment facilities would consist of a series
of cleared and fenced areas four backwash basins, various size water tanks for storage
and filtration, and underground water pipelines. The Project may be visible from Amboy
Road in isolated spots as the topography allows. As described in the 2012 EIR (page 4.116), the distance from the Project facilities to public lands would minimize the potential
to obscure or alter the visual character of the region. The water treatment facilities would
appear similar to other small man-made structures in the overall expansive landscape and
would not significantly affect the overall views. Therefore, the treatment plant, storage
and booster pumping station facilities would not have the scale or massing to
significantly alter or obstruct views of the expansive Cadiz Valley or local mountains and
hillsides.
b)

As described in the EIR, there are no designated State Scenic Highways in the Project
vicinity. The Project as modified would have no impact on scenic resources within
designated State Scenic Highways.

c)

The Project facilities would be visible from higher elevations in the surrounding
mountain ranges. These mountain ranges are largely publicly owned lands managed by
BLM, and are visited less frequently than the National Parks located to the north and
southwest due to their remote and rugged location and the lack of services. Consistent
with design features that would be implemented for Project facilities in the wellfield area,
the treatment plant facilities, storage and booster pump station would also be designed to
visually blend into the long range views from surrounding areas. Although the treatment
facilities would consist of an additional 10 acres of new above-ground structures, these
facilities would not be substantially different than existing conditions within the whole of
the Project area and surrounding landscape as evaluated in the EIR. In general, Cadiz
owns over 25,000 acres of mostly undeveloped land in the area and the Project would
utilize approximately less than one percent. The Project facilities and Project
modifications would be near the agricultural lands, mining operations, and transportation
alignments, but would not significantly alter or obscure the long range views from higher
elevations.

d)

Night lighting would be required during construction which would, in some cases, occur
24 hours a day. Worker housing areas and nighttime security lighting within staging areas
would increase light temporarily in the area during the construction period. Once in
operation, the treatment facilities may be equipped with permanent lighting used during
infrequent nighttime maintenance activities. The area surrounding the Project site
consists of uninhabited open space and night lighting would be noticeable considering
there are few light sources in this area.
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The treatment facilities may provide a source of glare to visitors in the distant mountains,
but considering the small scale of the treatment facilities, glare from distant mountain
vistas would be minimal as spreading basins would be covered and design features
incorporated for the Project wellfield would also be incorporated for the treatment
facilities.
As described in the 2012 EIR, Mitigation Measure AES-1 and AES-2 would be
implemented to reduce potential impacts from light and glare. Impacts related to
modification of the Project during construction and operation are consistent with those
described in Section 4.1 of the EIR and no new mitigation would be required. Therefore,
Project impacts, as modified, would remain less than significant with mitigation
incorporated.

Mitigation Measures in the 2012 EIR
AES-1: Construction lighting shall be shielded or recessed so that light is directed
downward and/or away from adjoining properties and public rights-of-way, and towards
the construction site, with the goal of minimizing light trespass and glare on adjacent
properties and containing light within the construction site.
AES-2: Outdoor lighting shall be minimized and installed for safety and security
purposes only. Outdoor lighting of Project facilities and access roads shall be shielded or
recessed so that light is directed downward and/or away from adjoining properties and
public rights-of-way and towards the Project site, with the goal of minimizing light
trespass and glare on adjacent properties and containing light within the Project site.

Significance Determination
Impacts from construction and operation to aesthetic resources from the Project modifications are
consistent with those identified in the 2012 EIR. Substantial changes are not proposed in the
Project, requiring major revisions of the previous EIR due to the involvement of new significant
environmental effects or a substantial increase in the severity of previously identified significant
effects to aesthetic resources. No new information of substantial importance indicates the project
would have one or more significant effects not discussed in the previous EIR to aesthetic
resources nor are significant effects previously examined substantially more severe than
described in the previous EIR. No mitigation measures or alternatives previously found not to be
feasible would in fact be feasible and would substantially reduce one or more significant effects
of the project; and no mitigation measures or alternatives that are considerably different from
those analyzed in the previous EIR would substantially reduce one or more significant effects to
aesthetic resources.
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II.

Agriculture and Forestry Resources

Summary of Project Impacts in the 2012 EIR
Table 5 summarizes the Impact and Mitigation Analysis in 2012 EIR for agriculture and forestry
resources. The EIR determined that the Project would have a less than significant effect to
agricultural zoning and uses, and no mitigation was required.
TABLE 5
AGRICULTURE AND FORESTRY RESOURCES IMPACTS AND MITIGATION SUMMARY
Proposed Project Impact

Mitigation Measure

Significance

Groundwater Conservation and Recovery Component
Farmland Conversion

None required

No impact

Agricultural Zoning and
Williamson Act Contract

None required

Less than significant

Forest Zoning

None required

No impact

Forest Land Conversion

None required

No impact

Agricultural Uses

None required

Less than significant

Imported Water Storage Component
Farmland Conversion

None required

No impact

Agricultural Zoning and
Williamson Act Contract

None required

Less than significant

Forest Zoning

None required

No impact

Forest Land Conversion

None required

No impact

Agricultural Uses

None required

Less than significant
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Impact and Mitigation Analysis of Project Modifications
Agricultural and forest land uses in the vicinity of the Project area have not changed since the
preparation of the 2012 EIR. The analysis identifies agriculture and forest land use designations
and assesses the Project modifications’ consistency with those designated land uses.
Potentially
Significant
Impact

Issues (and Supporting Information Sources):

Less Than
Significant
with Mitigation
Incorporated

Less Than
Significant
Impact

No Impact

AGRICULTURE AND FORESTRY RESOURCES —
In determining whether impacts to agricultural resources are significant environmental effects, lead agencies may
refer to the California Agricultural Land Evaluation and Site Assessment Model (1997) prepared by the California
Department of Conservation as an optional model to use in assessing impacts on agriculture and farmland. In
determining whether impacts to forest resources, including timberland, are significant environmental effects, lead
agencies may refer to information compiled by the California Department of Forestry and Fire Protection regarding
the state’s inventory of forest land, including the Forest and Range Assessment Project and the Forest Legacy
Assessment project; and forest carbon measurement methodology provided in Forest Protocols adopted by the
California Air Resources Board.
Would the project:
a)

Convert Prime Farmland, Unique Farmland, or
Farmland of Statewide Importance (Farmland), as
shown on the maps prepared pursuant to the
Farmland Mapping and Monitoring Program of the
California Resources Agency, to non-agricultural
use?

☐

☐

☐

☒

b)

Conflict with existing zoning for agricultural use, or a
Williamson Act contract?

☐

☐

☐

☒

c)

Conflict with existing zoning for, or cause rezoning
of, forest land (as defined in Public Resources Code
section 12220(g)), timberland (as defined by Public
Resources Code section 4526), or timberland zoned
Timberland Production (as defined by Government
Code section 51104(g))?

☐

☐

☐

☒

d)

Result in the loss of forest land or conversion of
forest land to non-forest use?

☐

☐

☐

☒

e)

Involve other changes in the existing environment
which, due to their location or nature, could result in
conversion of Farmland, to non-agricultural use or
conversion of forest land to non-forest use?

☐

☐

☐

☒

Discussion
a)

The Project modifications would not convert any farmland identified by the Farmland
Mapping and Monitoring Program of the California Resources Agency to nonagricultural use as there are none mapped in the Project area. The project would have no
impact as neither the Project site nor the surrounding areas have been designated as Prime
Farmland, Unique Farmland, or Farmland of Statewide Importance.

b)

The Project modifications would not conflict with any existing zoning for agricultural
uses or affect any property under a Williamson Act contract. Project pipeline
modifications would be buried facilities and therefore would not preclude lands zoned as
Agriculture (AG) from continuing to support active agricultural operations. The treatment
facilities would be permanent structures located on 10 acres of privately owned land
zoned for agriculture. The Project modifications occur on lands zoned as AG. The San
Bernardino County Development Code (2009) allows Utilities development to occur on
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lands zoned as AG, subject to a Conditional Use Permit (CUP), unless exempt under
Government Code §§ 53091(e). The State of California Government Code establishes an
exemption for “the location or construction of facilities for the production, generation,
storage, treatment, or transmission of water….” from county or city building and zoning
ordinances. (Gov. Code §§ 53091(d), (e)) The implementation of the Project
modifications by FVWA would be covered under this exemption for the construction and
operation of facilities that are used to produce, store and transmit water. Considering the
Project as a whole is exempt from the County’s zoning ordinances, no CUP for the
Project modifications is required from San Bernardino County, and the Project as
modified, would not conflict with the County Land Use designations. Additionally, the
Project site and the surrounding areas are not under Williamson Act contracts. Therefore,
impacts regarding the confliction with zoning for agriculture and active Williamson Act
contracts would not occur with Project implementation.
c)

The Project modifications would have no impact to zoning of forested land or timberland
zones. There are no designated forest lands in the Project area. No impact would occur.

d)

The Project modifications would not result in loss of any forest land or conversion of
forest land to non-forest use as there are no forestry resources in the Project site. No
impact would occur.

e)

The Project modifications would use existing roads to access the Project site and aboveground structures would be located on private land. The Project would not create changes
in the existing environment that would convert Farmlands or forest lands to other uses.
No impact would occur.

Impacts related to modification of the Project during construction and operation are consistent
with those described in Section 4.2 of the EIR and no new mitigation would be required.
Therefore, Project impacts, as modified, would remain less than significant.

Significance Determination
Impacts from construction and operation to agricultural and forestry resources from the Project
modifications are consistent with those identified in the 2012 EIR. Substantial changes are not
proposed in the Project, requiring major revisions of the previous EIR due to the involvement of
new significant environmental effects or a substantial increase in the severity of previously
identified significant effects to agricultural and forestry resources. No new information of
substantial importance indicates the project would have one or more significant effects not
discussed in the previous EIR nor are significant effects previously examined substantially more
severe than described in the previous EIR. No mitigation measures or alternatives previously
found not to be feasible would in fact be feasible and would substantially reduce one or more
significant effects of the project; and no mitigation measures or alternatives that are considerably
different from those analyzed in the previous EIR would substantially reduce one or more
significant effects to agricultural and forestry resources.
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III.

Air Quality

Summary of Project Impacts in the 2012 EIR
Table 6 summarizes the Impact and Mitigation Analysis in 2012 EIR for air quality. The EIR
determined that the Project would have a less than significant effect with implementation of AQ-1
through AQ-5 mitigation measures, with the exception of short-term construction NOx emission
impacts, which would be significant and unavoidable.
TABLE 6
AIR QUALITY IMPACTS AND MITIGATION SUMMARY
Proposed Project Impact

Mitigation Measure

Significance Conclusion

Groundwater Conservation and Recovery Component
Consistency with Air Quality
Management Plans

AQ-1 through AQ-5

Less than significant with mitigation

Air Quality Standards

AQ-1 through AQ-5

NOx short-term construction emissions
would remain significant and
unavoidable. Long-term operational
emissions, however, would be less than
significant

Sensitive Receptors

None required

Less than significant

Objectionable Odors

None required

Less than significant

Cumulative Impact

AQ-1 through AQ-5

Short term construction emissions
would be significant and unavoidable

Consistency with Air Quality
Management Plans

AQ-1 through AQ-5

Less than significant with mitigation

Air Quality Standards

AQ-1 through AQ-5

NOx construction emissions would be
significant and unavoidable. Operational
emissions would be less than significant

Sensitive Receptors

None required

Less than significant

Objectionable Odors

None required

Less than significant

Cumulative Impact

AQ-1 through AQ-5

Short term construction emissions
would be significant and unavoidable

Imported Water Storage Component

Impact and Mitigation Analysis of Project Modifications
Regulation of air pollution is achieved through both national and state ambient air quality
standards and through emissions limits on individual sources of air pollutants. Local air quality
management districts are responsible for demonstrating attainment with state air quality standards
through the adoption and enforcement of Attainment Plans. Since the preparation of the 2012
EIR, national and state ambient air quality standards for criteria air pollutants have changed
(Section 4.3 2012 EIR), and as such, the Mojave Desert Air Basin Attainment Status for criteria
pollutants was changed (Table 7). In 2016, the Mojave Desert Air Quality Management District
(MDAQMD) updated their CEQA significant emissions thresholds for construction projects
(Table 8).
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TABLE 7
MOJAVE DESERT AIR BASIN ATTAINMENT STATUS
Designation/Classification
Pollutant

Federal Standards

State Standards

Ozone

Nonattainment

Nonattainment

Ozone – eight hour

Nonattainment

Nonattainment

PM10

Nonattainment

Nonattainment

PM2.5

Attainment/Unclassified

Nonattainment

CO

Attainment/Unclassified

Attainment

Nitrogen Dioxide

Attainment/Unclassified

Attainment

Sulfur Dioxide

Attainment/Unclassified

Attainment

Lead

Attainment/Unclassified

Attainment

Hydrogen Sulfide

No Federal Standard

Nonattainment

Sulfates

No Federal Standard

Attainment

Visibility Reducing Particles

No Federal Standard

Unclassified

SOURCE: Mojave Desert Air Quality Management District. MDAQMD Attainment Status. 2019
http://mdaqmd.ca.gov/home

TABLE 8
MDAQMD AIR EMISSIONS SIGNIFICANCE THRESHOLDS FOR CONSTRUCTION ACTIVITIES
Pollutant

Pounds Per Day

Tons Per Year

NOx

137

25

VOC (ROG)

137

25

PM10

82

15

PM2.5

65

12

CO

548

100

548,000

100,000

SOx

137

25

H2S

54

10

Pb

3

CO2e

0.6

SOURCE: Mojave Desert Air Quality Management District, 2016. CEQA and Federal Conformity Guidelines, page 10,
http://mdaqmd.ca.gov/home/showdocument?id=192, accessed February 2019.

Impact and Mitigation Analysis of Project Modifications
Construction of the Project modifications would require excavation, trenching and operation of
additional pumps to facilitate movement of the water. Assumptions were made as inputs to the
emissions model (CalEEMod, version 2016.3.2) that would estimate the potential maximum daily
air emissions (worst-case-scenario). The assumptions include the following: a conservative
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scaling of operation emissions for the additional 2 miles of pipeline, 5 chemical delivery trucks
per month, and additional backup emergency power, limited to 200 hours per year during
operation (refer to Appendix B, Air Emissions Technical Study, for full list of CalEEMod
assumptions and summary outputs for the 2012 EIR and Project modifications). Estimated
maximum operational emissions of the Project modifications are provided in Table 9.
Table 9
PROJECT MODIFICATIONS ESTIMATED MAXIMUM UNMITIGATED REGIONAL OPERATIONAL EMISSIONS
(POUNDS PER DAY)
Source

VOC

NOX

CO

SO2

PM10

PM2.5

Operation
WTP Emissions

0.77

0.56

0.66

<1

0.13

0.05

Pipeline Modification Emissions

5.83

5.49

10.94

<1

1.99

0.36

2012 EIR Project Emissions

125.33

117.99

235.18

<1

42.69

7.68

Maximum Daily Emissions (at Buildout)

131.9

124.0

246.8

<1

44.8

8.1

MDAQMD Significant Emissions Thresholds

137

137

548

Exceeds Thresholds?

No

No

137

No

No

82

65

No

No

Source: ESA 2019

As depicted in Table 9, the conservative and over-estimated maximum daily operational
emissions of the Project modifications would not exceed MDAQMD thresholds.
Potentially
Significant
Impact

Issues (and Supporting Information Sources):

Less Than
Significant with
Mitigation
Incorporated

Less Than
Significant
Impact

No Impact

AIR QUALITY —
Where available, the significance criteria established by the applicable air quality management district or air
pollution control district may be relied upon to make the following determinations.
Would the project:
a)

Conflict with or obstruct implementation of the
applicable air quality plan?

☐

☒

☐

☐

b)

Result in a cumulatively considerable net increase of
any criteria pollutant for which the project region is
non-attainment under an applicable federal or state
ambient air quality standard?

☐

☒

☐

☐

c)

Expose sensitive receptors to substantial pollutant
concentrations?

☐

☐

☐

☒

d)

Result in other emissions (such as those leading to
odors) adversely affecting a substantial number of
people?

☐

☐

☐

☒

Discussion
a)

The 2016 MDAQMD CEQA Guidelines state that a project is non-conforming if it
conflicts with or delays implementation of any applicable attainment or maintenance
plan. A project is conforming if it complies with all applicable MDAQMD rules and
regulations, complies with all proposed control measures of the applicable plan, and is
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consistent with the growth forecasts in the applicable plan. Consistent with the 2012 EIR,
the region remains in nonattainment for ozone and particulate matter (PM10 and 2.5).
The 2012 EIR included mitigation measures AQ-1 through AQ-5 that would be necessary
in order to comply with the MDAQMD’s air quality management and attainment plans.
The Project would also be required to comply with all rules and regulations established
by MDAQMD’s to permit construction and operation of the Project. Modifications to the
Project would also be required conform to applicable MDAQMD rules and regulations
regarding management of the air basin.
b)

Project construction activities would generate criteria pollutant emissions from the
operation of heavy-duty construction equipment. Mobile source emissions would also be
produced from construction worker vehicle trips to and from the Project site. The Project
modifications would not require a substantial increase in on-site employees nor an
increase in the daily construction activities such as grading and excavation. Construction
methods of modified pipeline alignment would be identical to those analyzed in the 2012
EIR, Chapter 3, Section 3.7, Project Construction. Construction of the treatment plant
would occur within the modified alignment footprint as illustrated in Figure 4 and would
not require construction methods substantially different than those assessed in the 2012
EIR. The construction of an additional 2 miles of pipeline would occur at the same daily
rate as identified in the emissions assessment conducted for the 2012 EIR (Appendix B).
Most of the construction activities would involve erection and installation of treatment
facilities within the modified pipeline alignment. Dust suppression mitigation measures
would apply to the treatment plant construction area to minimize dust emissions. There
would be no increase in the grading and excavation emissions per day activities evaluated
in the 2012 EIR thus, pounds per day of construction emissions would not increase.
Therefore, construction emissions as a result of the modifications would be negligible.
Operations of the water treatment facilities would require approximately 315 HP that
would be offset by a hydroelectric energy facility constructed on site (Figure 4). The
addition of 5 trucks per month for chemical deliveries during operation would increase
fugitive dust associated with traveling on unpaved roads near the Project site. However,
as indicated in Table 9, these emissions would be minimal. To convey the treated water
to the CRA, modifications include the installation of two BPS, with a combined HP of
5,828. However, the Project’s revised emissions due to energy requirements have been
updated since the preparation of the 2012 EIR consistent with availability of newer
engine models. With the Project modifications, the Project as a whole would require
approximately 15,170 HP to operate facilities. This total power requirement is less than
the total power need assumptions of 16,200 HP (12 MW) modeled in the 2012 EIR
(Appendix B). As a result of the availability of newer model engines, the estimated
installed capacity to drive the Project groundwater pumps is now approximately 8,066
HP. The addition of the BPS would increase operational emissions from approximately
8,066 to 15,170 HP. Therefore, overall Project emissions, with modifications, are
expected to be less than emissions estimated in the 2012 EIR.
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MDAQMD states that if an individual project results in air emissions of criteria
pollutants that exceed MDAQMD’s recommended daily thresholds for project-specific
impacts, then the project would also result in a cumulatively considerable net increase of
these criteria pollutants. The 2012 EIR (Table 4.3-5) concluded that construction
emissions of the Project would result in the release of significant levels of NOx (nitrogen
oxides). The 2012 EIR concluded that mitigation measures AQ-1 through AQ-5 would be
necessary in order to reduce construction and operation emissions. MDAQMD requires
permits to operate new internal combustion engines. Therefore, each natural gas engine
would require a permit from MDAQMD prior to initiation of the Project. In addition,
each piece of construction equipment would be required to comply with MDAQMD’s
rules and regulations regarding NOx.
Therefore, the emissions from construction and operation of the modifications would not
significantly exceed the assumptions estimated in the 2012 EIR and therefore, there
would be no new significant impact to air emissions from construction and operation of
the water treatment facilities and modified pipeline alignment.
c)

The Project area is sparsely populated. The nearest sensitive receptors to the Project
facilities are located approximately 3.3 miles north of the Project site near the corner of
Cadiz Road and National Trails Highway. The small community of Amboy is located
approximately 10 miles to the west on Highway 66, and is populated by less than 20
people. No other sensitive receptor is located in the Project area for over 10 miles.
Therefore, odor emissions resulting from the Project modifications would be
undetectable.

As described in the 2012 EIR, the maximum daily construction emissions did not exceed
MDAQMD thresholds, except for NOX, and Mitigation Measure AQ-1 and AQ-5 would be
implemented to reduce impacts from short-term construction air emissions. Project modifications
would not increase daily maximum construction as intensity of construction would not change,
thus pounds per day construction emissions estimated in the 2012 EIR (Table 4.3-5) would not go
up or down. However, NOx construction emissions remain significant and unavoidable.
Operational emissions predicted for the Project and the Project modifications are now less than
Project emissions estimated in 2012. No new mitigation could be incorporated to reduce Project
NOx emissions.

Mitigation Measures in the 2012 EIR
AQ-1: Construction and operation of the proposed Project shall be conducted in
compliance with applicable rules and regulations set forth by the Mojave Desert Air
Quality Management District.
AQ-2: The following dust control measures shall be implemented during construction:


All soil excavated or graded shall be sufficiently watered to prevent excessive
dust. Watering shall occur as needed with complete coverage of disturbed soil
areas.
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Watering shall take place a minimum of twice daily on unpaved/untreated roads
in areas with active operations.



Areas disturbed by clearing, earth moving, or excavation activities shall be
minimized at all times.



Stockpiles of soil or other fine loose material shall be stabilized by watering or
other appropriate method such as non-toxic soil binders to prevent wind-blown
fugitive dust.



On-site vehicle speed on unimproved roads shall be limited to 15 miles per hour.



Streets adjacent to the Project site shall be kept clean and Project-related
accumulated silt shall be removed.

AQ-3: The following measures shall be implemented during construction of the proposed
Project:


All equipment shall be maintained as recommended by manufacturer’s manuals.



Idling engines shall be shut down when not in use for over 30 minutes.



Electric equipment shall be used whenever possible in lieu of diesel or gasoline
powered equipment.



All construction vehicles shall be equipped with proper emissions control
equipment and kept in good and proper running order to substantially reduce
NOx emissions.



On-road and off-road diesel equipment shall use diesel particulate filters if
permitted under manufacturer’s guidelines.



The Project shall develop a plan demonstrating that the off-road equipment (more
than 50 horsepower) to be used in the construction Project (i.e., owned, leased,
and subcontractor vehicles) would achieve a Project-wide fleet-average 20
percent NOx reduction and 45 percent PM reduction compared to the most recent
CARB fleet average. Acceptable options for reducing emissions include the use
of late model engines, low-emission diesel products, alternative fuels, engine
retrofit technology, after-treatment products, add-on devices such as particulate
filters, and/or repowering off-road engines/equipment with Tier 2 or Tier 3
engines that operate within allowable emission ranges and as a result, would
achieve emission reductions.

AQ-4: All trucks hauling dirt, sand, soil, or other loose materials are to be covered.
AQ-5: Chapter 6.8 of the GMMMP shall be implemented to verify air quality. If changes
in air quality occur that exceed baseline conditions over a five-year moving average, the
following corrective measures shall be implemented:


Modification of Project operations to re-establish baseline level air quality levels.
Modifications to Project operations would include one or more of the following:

-

Reduction in pumping from Project wells;

-

Revision of pumping locations within the Project wellfield;
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-

Stoppage of groundwater extraction for a duration necessary to correct the
predicted impact.

Significance Determination
Impacts from construction and operation to air quality from the Project modifications are
consistent with those identified in the 2012 EIR. Substantial changes are not proposed in the
Project, requiring major revisions of the previous EIR due to the involvement of new significant
environmental effects or a substantial increase in the severity of previously identified significant
effects to air quality. Although the construction emissions from the Project modifications alone
would not exceed thresholds, they would contribute to the overall Project emissions, resulting in
significant and unavoidable impacts as described in the previous EIR. No new information of
substantial importance indicates the project would have one or more significant effects not
discussed in the previous EIR to air quality nor are significant effects previously examined
substantially more severe than described in the previous EIR. No mitigation measures or
alternatives previously found not to be feasible would in fact be feasible and would substantially
reduce one or more significant effects of the project; and no mitigation measures or alternatives
that are considerably different from those analyzed in the previous EIR would substantially
reduce one or more significant effects to air quality.
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IV.

Biological Resources

Summary of Project Impacts in the 2012 EIR
Table 10 summarizes the Project’s impacts on biological resources and relevant mitigation
measures from the 2012 EIR. The EIR determined that the Project would have a less than
significant effect to biological resources with implementation of Mitigation Measures AES-1,
AES-2, and BIO-1 through BIO-17 mitigation measures.
TABLE 10
BIOLOGICAL RESOURCES IMPACTS AND MITIGATION SUMMARY
Proposed Project Impact

Mitigation Measure

Significance Conclusion

Groundwater Conservation and Recovery Component
Special-status Wildlife Species

AES-1, AES-2, and BIO-1
through BIO-13

Less than significant with mitigation

Special-status Plant Species

BIO-14

Less than significant with mitigation

Sensitive Habitat

BIO-5 and BIO-6

Less than significant with mitigation

Wetlands

BIO-15

Less than significant with mitigation

Wildlife Movement

None required

Less than significant

Local Policy or Ordinance

BIO-16 and BIO-17

Less than significant with mitigation

Habitat Conservation Plan

None required

Less than significant

Imported Water Storage Component
Special-status Wildlife Species

AES-1, AES-2, BIO-1 through
BIO-12, and BIO-17

Less than significant with mitigation

Special-status Plant Species

BIO-14

Less than significant with mitigation

Sensitive Habitat

None required

Less than significant

Wetlands

None required

Less than significant

Wildlife Movement

None required

Less than significant

Local Policy or Ordinance

BIO-16 and BIO-17

Less than significant with mitigation

Habitat Conservation Plan

BIO-7

Less than significant with mitigation

The water treatment facilities would be constructed along the modified pipeline alignment. The
pipeline would be underground once constructed and would transport water. On December 28,
2017, ESA biologists conducted a biological resources survey of the modified water conveyance
alignment area. The survey area included the entirety of the modified pipeline segment width of
180 feet and an approximate 50-foot buffer on each side of the alignment, which incorporates the
area in which the facilities would be installed. Site walks and aerial imagery was used to verify
the vegetation and habitat within the Project area, including the presence of potentially
jurisdictional washes. As with the majority of the Project area, the habitat comprising the water
conveyance alignment modification and treatment plant, storage, and booster pumping station site
consist of Mojave creosote bush scrub. This community is dominated by creosote bush (Larrea
tridentata) and burrobush (Ambrosia dumosa), and is characterized by widely spaced, tall shrubs
(ESA, 2019). Several washes cross the revised alignment segment that generally support higher
concentrations of Mojave wash scrub, especially creosote. Dominant perennials observed within
the washes during the survey include creosote, burrobush, arrowweed (Pluchea sericea), wash
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rabbitbrush (Chrysothamnus paniculatus), smoke tree (Dalea spinosa) and bladderpod (Isomerus
arborea) (ESA, 2019). Based on a site walk and review of current aerial photographs, the washes
that traverse the water treatment facility site consist of Mojave wash scrub and are consistent with
the numerous other washes located within the Project area and described in the 2012 EIR
(Chapter 4, Section 4.4).

Impact and Mitigation Analysis of Project Modifications

Issues (and Supporting Information Sources):

Potentially
Significant
Impact

Less Than
Significant with
Mitigation
Incorporated

Less Than
Significant
Impact

No Impact

4.

BIOLOGICAL RESOURCES — Would the project:

a)

Have a substantial adverse effect, either directly or
through habitat modifications, on any species
identified as a candidate, sensitive, or special-status
species in local or regional plans, policies, or
regulations, or by the California Department of Fish
and Game or U.S. Fish and Wildlife Service?

☐

☒

☐

☐

b)

Have a substantial adverse effect on any riparian
habitat or other sensitive natural community
identified in local or regional plans, policies,
regulations, or by the California Department of Fish
and Game or U.S. Fish and Wildlife Service?

☐

☒

☐

☐

c)

Have a substantial adverse effect on state or
federally protected wetlands (including, but not
limited to, marsh, vernal pool, coastal, etc.) through
direct removal, filling, hydrological interruption, or
other means?

☐

☒

☐

☐

d)

Interfere substantially with the movement of any
native resident or migratory fish or wildlife species or
with established native resident or migratory wildlife
corridors, or impede the use of native wildlife nursery
sites?

☐

☐

☒

☐

e)

Conflict with any local policies or ordinances
protecting biological resources, such as a tree
preservation policy or ordinance?

☐

☒

☐

☐

f)

Conflict with the provisions of an adopted Habitat
Conservation Plan, Natural Community Conservation
Plan, or other approved local, regional, or state
habitat conservation plan?

☐

☐

☒

☐

Discussion
a)

A records search of the California Department of Fish and Wildlife (CDFW) California
Natural Diversity Database (CNDDB) revealed that five species of special-status plants
and eight species of special-status wildlife had been documented in the region, which
included a search area comprising of 9 USGS 7.5-minute quadrangle (quad) maps,
including desert tortoise (Gopherus agassizii), burrowing owl (Athene cunicularia) and
American badger (Taxidea taxus). A new query of the CNDDB that included a 9 quad
search area revealed one additional special-status plant species, glandular ditaxis (Ditaxis
claryana), and one additional special-status bird species, hepatic tanager (Piranga flava)
that have been recorded in the vicinity of the Project area since the 2012 EIR. Both
glandular ditaxis and hepatic tanager prefer creosote bush scrub habitat; therefore, these
species have the potential to occur in the Project area (CNDDB, 2018).
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The 2017 Biological Resources Survey (Appendix C) included an assessment of the
potential for special-status wildlife to be present, most notably, any burrows capable of
supporting desert tortoise (Gopherus agassizii), burrowing owl (Athene cunicularia) and
American badger (Taxidea taxus) along the modified pipeline alignment corridor.
Biologists conducted pedestrian transect surveys within the new pipeline alignment,
which included a 50-foot buffer on each side, in search of any sign that could indicate
that any of these species may be present, such as tracks, scat, bone fragments, feathers,
scutes, and other indicators of presence. The overall habitat value within the modified
pipeline corridor was examined for its potential to support special-status species that have
been historically recorded in the region of the Project, which includes those evaluated in
the 2012 EIR.
Based on the results of the 2017 biological resource survey, no sign of desert tortoise,
burrowing owl, American badger or any other special-status animal species were
observed within the survey area (Appendix C). The new facilities that would be located
along the modified pipeline alignment are not within desert tortoise habitat (Figure 4.4-3,
2012 EIR). As concluded in the 2012 EIR, and as verified during the 2017 biological
resource survey, the overall habitat in the general area has a low potential to support
special-status wildlife species (Appendix C). In particular, the potential for desert tortoise
to occur is considered low because the at the Project site is below the known elevation
range of the desert tortoise. More importantly, no sign of desert tortoise, including any
burrows capable of supporting the species, were observed. Small, approximate 2-to-3inch reptile burrows were observed within the survey area, none of which could support
desert tortoise, burrowing owl or American badgers.
Since the preparation of the 2012 EIR, studies have been published evaluating the
connectivity of local natural springs to the underlying aquifer, suggesting that reduction
in groundwater levels could adversely affect the springs, which are a vital resource for
native wildlife including bighorn sheep (Love and Zdon, 2018; Zdon et al., 2018 [Zdon
reports]). Kreamer (2018; 2019) evaluated the Zdon reports and concluded that the
purported connection between Bonanza Spring and the Fenner and Cadiz Basins are
unsupported by the evidence cited and that the conclusions were seriously flawed (refer
to discussion related to Natural Springs in the Hydrology and Water Quality section of
this Addendum and Appendix D).
Therefore, subsequent evaluations of studies conducted by Zdon et al. (2018) have
concluded there is no connectivity between the groundwater basins and Bonanza Springs,
and thus, there is no impact to desert bighorn sheep relying on Bonanza Spring as a water
source.
There is no designated critical habitat in the vicinity of the modified pipeline segment or
the water treatment facility site; therefore, there would be no impacts to critical habitat.
As described in the 2012 EIR, Section 4.12, the predominant sources of noise include
railroad noise, roadway traffic, and equipment noise from existing agricultural
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operations. Military operations including explosions and low-flying aircraft also generate
noise in the valley. Average noise levels in desert environments typically are in the range
of 35-55 A-weighted decibels (dBA). In this naturally quiet environment, trains
traversing the valley (10 to 20 per day on the BNSF and 2 or 3 on the ARZC) are the
primary source of man-made noises. As described in the 2012 EIR, page 4.4-40,
construction noise would temporarily affect wildlife species in the near proximity.
However, construction of the Project would occur incrementally, and noise would be
localized to the area of work. Given the vast open space in the Project area, the
construction noise would attenuate to moderate levels within a few hundred feet.
Furthermore, the proposed modifications would not result in substantially increased
construction noise compared to that analyzed in the 2012 EIR. Impacts of constructing
the treatment facilities would be similar to construction noise analyzed in the 2012 EIR.
Noise generated by the water treatment facilities pumps during operation is not expected
to exceed 65 dBA outside the facility boundary (Figure 6). The facilities would be
constructed with sound attenuation features to limit noise generation. The noise would
attenuate to below audible levels in close proximity to the facility, which is surrounded
by vast desert open space. Wildlife would easily avoid the area that is adjacent to active
agricultural operations. Operational noise impacts associated with the proposed
modifications would not be substantially greater than that analyzed in the 2012 EIR.
Motion sensing lights installed at the water treatment facilities would increase light
sources if sustained motion is detected, however this is unlikely. Night time construction
activities would also produce light that could impact nocturnal species. Mitigation
Measure AES-1 and AES-2 would be implemented to reduce impacts from night time
light sources by shielded or recessed lighting so that light is directed toward the
construction site. Implementation of Mitigation Measure BIO-1, BIO-9 through BIO-14
requires preconstruction surveys and avoidance and minimization measures for sensitive
biological resources. BIO-2 through BIO-4 would ensure protection of desert tortoise
through exclusion fencing and development of the Desert Tortoise Avoidance and
Protection Plan. Mitigation Measure BIO-5 would ensure that construction of the revised
pipeline segment would minimize disturbance to previously undisturbed areas. Mitigation
Measure BIO-6 would require that temporarily affected areas are restored to preconstruction conditions or better. Mitigation Measure BIO-7 would require preparation
and implementation of a habitat compensation plan for mitigation of permanent and
temporary habitat loss. Construction of the proposed modifications would be subject to
the same mitigation as the rest of the project.
b)

The habitat comprising the water conveyance alignment consists of Mojave creosote bush
scrub, which is designated by CDFW as a Sensitive Natural Community. During the 2017
biological resources survey of the revised alignment segment, a total of nine ephemeral
washes supporting Mojave creosote bush scrub habitat were delineated that cross the new
pipeline alignment segment. As described in the 2012 EIR, the modified water
conveyance pipeline would be made of steel and would be buried underground, and
would require pipeline appurtenances visible on the surface, including air and vacuum
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relief valves, blow-off facilities, and access manholes. Appurtenances would be accessed
periodically for maintenance. At each ephemeral wash crossing, the pipeline would be
either encased in concrete or protected with an underground concrete apron. This
reinforcement would protect against future scouring in the washes. Construction and
operation of the revised pipeline segment would be installed and operated consistent with
the Project as described in Chapter 3 of the 2012 EIR.
c)

The nine ephemeral desert washes that cross the revised pipeline alignment do not
support wetland habitats (Appendix C). Additionally, the location of the water treatment
facilities was selected to avoid ephemeral washes. Construction activities such as
vegetation disturbance, grading, trenching, and placement of temporary or permanent
structures are regulated within the washes pursuant to Section 1602 of the California Fish
and Game Code and Porter Cologne Water Quality Control Act. Therefore, permits
would be required from CDFW and the Regional Water Quality Control Board prior to
disturbance. Mitigation Measure BIO-7 would require preparation and implementation of
a habitat compensation plan for mitigation of permanent and temporary habitat loss. Site
restoration required by Mitigation Measure BIO-15 would ensure that the washes are
returned to pre-construction contours.

d)

As described in the 2012 EIR, BLM has designated several regional wildlife movement
corridors connecting occupied bighorn sheep habitat in the Project vicinity. Specifically,
the wellfield would be located within the bighorn sheep movement corridor connecting
the neighboring mountain ranges. However, the pipeline segment and the water treatment
facility site are situated in open desert scrub adjacent to existing agricultural activities.
The Project modifications are not located within a bighorn sheep movement corridor, nor
are they located within occupied bighorn sheep habitat (see Figure 4.4-4, Bighorn Sheep
Range and Movement Corridor, 2012 EIR). The pipeline alignment would be constructed
in segments and any disturbance would be both temporary and localized to the specific
segment under construction, allowing for wildlife movement around the impacted area.
Fences would surround the 10-acre water treatment site but would not create a linear
barrier across the valley floor that would impede wildlife movement as wildlife is
expected to adapt and move around the facilities. Construction of the modifications
would not affect the movement corridor of the bighorn sheep.

e)

In accordance with San Bernardino County Desert Native Plant Protection Ordinance,
certain species are considered locally important or “special-status”: smoke tree (Dalea
spinosa), all mesquites (Prosopis spp.), all species of the family Agavaceae (i.e., yucca,
century plant, and nolina), creosote rings (10 feet or greater in diameter), and Joshua trees
(Yucca brevifolia). As described in the 2012 EIR, the following species are known to
occur on or adjacent to the Project area, which are protected in accordance with the San
Bernardino County Desert Native Plant Protection Ordinance: Harwood’s milk-vetch,
barrel cactus, silver cholla, beavertail cactus, pencil cholla, desert holly, catclaw acacia,
palo verde, and smoke tree. These species were not observed during the rare plant survey
conducted in April 2017 for the pipeline alignment, nor the 2017 survey of the revised
pipeline alignment and treatment plant, storage and booster pumping station area. The
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water treatment facilities would occupy approximately 10 acres of Mojave creosote bush
scrub habitat. It is anticipated that construction of the treatment plant, storage and booster
pumping station would require temporary or permanent removal of Mojave creosote bush
scrub. The Mojave Desert creosote scrub community that is present within the Project
area is not ideal for supporting these species. As described in the 2012 EIR,
implementation of Mitigation Measures BIO-16 and BIO-17 would reduce any potential
impacts to plants protected in accordance with the San Bernardino County Desert Native
Plant Protection Ordinance, if determined to be present onsite. Prior to commencement
of ground disturbance activities for any component of the proposed Project, a qualified
biologist/arborist shall provide an inventory of the number and size of protected species
within the proposed Project’s impact areas. The qualified biologist/arborist shall mark
any smoke tree (Dalea spinosa), mesquites (Prosopis spp.), all species of the family
Agavaceae (i.e., yucca, century plant, and nolina), creosote rings (10 feet or greater in
diameter), and Joshua trees within the construction zone. Removal of these plants shall be
avoided if possible. If avoidance of the species listed in is not possible, these species
shall be moved or replanted pursuant to the methods required in the Desert Native Plant
Protection Ordinance.
f)

With the adoption of the Northern & Eastern Colorado Desert Coordinated Management
Plan (NECO) in 2002, all lands that are outside Desert Wildlife Management Areas
(DWMA) are characterized as Category 3 Habitat, which includes the Project area.
Category 3 Habitat is the lowest priority management area for viable populations of the
desert tortoise. However, 41 linear feet of the new pipeline alignment is located on BLM
land and is within the Cadiz Valley ACEC (Area of Critical Environmental Concern) and
the South Mojave - Amboy NCL (National Conservation Lands).
As part of the Desert Renewable Energy Conservation Plan (DRECP), the BLM has
established the Cadiz Valley ACEC (Area of Critical Environmental Concern) and the
South Mojave - Amboy NCL (National Conservation Lands) to protect and prevent
irreparable damage to important historical, cultural, and scenic values; fish or wildlife
resources, or other natural systems or processes; or to protect human life and safety from
natural hazards. Areas protected based on their importance for fish and wildlife resources
include habitat for endangered, threatened, or sensitive species, or habitat essential for
maintaining species diversity. Areas protected based on their importance for natural
processes or systems may be habitat for endangered, sensitive, or threatened plant
species; rare, endemic, or relic plants or plant communities that are terrestrial, aquatic, or
riparian; or rare geological features. The Cadiz Valley ACEC and South Mojave –
Amboy NCL have been established to protect high quality habitat for desert tortoise.
However, similar to the proposed Project described in the 2012 EIR, impacts to the desert
tortoise are not anticipated to occur with the implementation of BIO-3 Desert Tortoise
Avoidance and Protection Plan that would be developed and adopted in consultation with
the USFWS and CDFW prior to construction to protect the desert tortoise and other
sensitive species in the Project area. The Desert Tortoise Avoidance and Protection Plan
would cover the proposed project modifications in the same manner as described in the
2012 EIR. As a result, impacts within the ACEC and/or NCL would be minimal and once
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constructed the buried pipeline would not impede the objectives of these land use
planning efforts. An easement from BLM would be required to cross approximately 41
feet from private land to the ARCZ railroad easement. The FVWA would obtain an
easement from BLM for construction and operation of the pipeline on BLM managed
lands (Figure 3). As required under the NEPA, impacts as a result of the segment of the
modified pipeline alignment that would be installed on BLM managed lands would be
determined by the BLM during review of the Project’s SF299 Application for
Transportation and Utility Systems and Facilities on Federal Lands. NEPA requires that
federal agencies take their own steps to assess potential environmental impacts. As the
managing federal agency, BLM would either grant or deny the easement for the 41-feet
of pipeline upon completion of the NEPA process.
The modified pipeline alignment and water treatment plant, storage and booster pumping
station are not located within desert tortoise critical habitat, nor are these areas located
within a DWMA. The facilities would be located within the corridor surveyed for
sensitive biological resources. Therefore, the Project’s modifications would not conflict
with an adopted habitat conservation plan for San Bernardino County or the Project area.
As described in the 2012 EIR, Mitigation Measure AES-1, AES-2, BIO-1 through BIO-17 would
be implemented to reduce potential impacts from sensitive biological resources. Impacts related
to modification of the Project during construction and operation are consistent with those
described in Section 4.4 of the EIR and no new mitigation is required. Therefore, Project impacts,
as modified, would remain less than significant with mitigation incorporated.

Mitigation Measures*
AES-1: Construction lighting shall be shielded or recessed so that light is directed
downward and/or away from adjoining properties and public rights-of-way, and towards
the construction site, with the goal of minimizing light trespass and glare on adjacent
properties and containing light within the construction site.
AES-2: Outdoor lighting shall be minimized and installed for safety and security
purposes only. Outdoor lighting of Project facilities and access roads shall be shielded or
recessed so that light is directed downward and/or away from adjoining properties and
public rights-of-way and towards the Project site, with the goal of minimizing light
trespass and glare on adjacent properties and containing light within the Project site.
BIO-1: Pre-construction Surveys. Immediately prior to construction activities, preconstruction surveys that comply with USFWS protocol shall be conducted to document
any and all locations of burrows and desert tortoise sightings within all proposed
disturbance areas that provide potential habitat for the species. If any active burrows are
located in facility construction areas, to completely avoid impact on the burrows,
construction will be delayed only to be resumed after a qualified biologist has determined
that the tortoise has left the area and the burrow is inactive. Following pre-construction
surveys, Mitigation Measure BIO-2 shall be implemented to install exclusion fencing
around construction areas. Construction areas fenced but inactive for more than 48-hours
will be resurveyed to confirm the absence of tortoise prior to resumption of construction
activity.
* The California Department of Fish and Game (CDFG) changed their name to the California Department of Fish and Wildlife (CDFW) in 2013. The mitigation
measures presented here are unchanged from the 2012 EIR.
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BIO-2: Exclusion Fencing and Monitoring. A chain-link or tortoise fence (one-inch by
two-inch welded wire mesh attached to the chain-link fence, with approximately two feet
above-ground and one foot buried below ground) shall be installed to exclude small
wildlife species from entering the active work areas in areas of documented occurrences
of special-status ground dwelling wildlife as determined during pre-construction surveys
by a qualified biologist or as directed by USFWS. When crossing drainages, these
temporary fences must be designed and maintained to allow storm water runoff to flow
past the construction site. Fencing / barriers will be erected to completely surround all
stationary construction sites (including staging areas) and will be monitored by an
Authorized Biologist or Biological Monitor at all times. Along the pipeline construction
corridor, temporary fencing may be used as needed and if any tortoises are observed in
the surrounding area. Temporary tortoise-proof fencing may be used along the pipeline
right-of-way if trenches or pits must be left open. If temporary fencing is used for this
purpose it must be installed at the end of each working day. If pits and trenches are left
open overnight, then ramps will be placed within them to allow animals, including
tortoise to escape in the unlikely event of entrapment. Alternatively, trenches will be
filled or covered when construction is not active.
BIO-3: Desert Tortoise Avoidance and Protection Plan. A Desert Tortoise Avoidance
and Protection Plan shall be developed and adopted in consultation with the USFWS and
CDFG prior to construction. Elements of the plan shall include, but are not limited to the
following:


Designated Project personnel will implement the avoidance and protection plan. A
Field Contact Representative will be designated to oversee compliance with all
tortoise avoidance and protective measures during Project construction, operation and
maintenance. The Field Contact Representative will have the authority to halt work if
there is non-compliance with any of the plan measures and will do so as needed.



Facility site preparation activities (specifically vegetation grubbing and clearing) and
all construction activity in the northeastern area of the wellfield in Sections 17 and 18
will be prohibited during the species’ annual periods of high activity (April through
May and September through October).



A step-by-step protocol to be implemented whenever a desert tortoise is observed by
construction or operational personnel. See also Mitigation Measure BIO-4
Temporary Construction Halt. USFWS and CDFG personnel contacts will be
identified for Technical Assistance on take avoidance if needed during construction.



Flagging and delineation requirements for located burrows and areas with tortoise
activity.



An education program for all construction employees. Program will be conducted
onsite prior to the onset of construction and will be provided repeatedly as needed to
ensure that all Project contractors (firms) as well as all individuals complete the
training. Participation will be recorded and verified. Tortoise protection will be
emphasized during all scheduled safety meetings.



Enforcement of speed limits and checking under vehicles for tortoise prior to leaving
Project areas.



Biological monitoring requirements for all ground disturbance activities. All
construction sites and activities will be monitored by Authorized Biological
Monitors. An Authorized Biologist (approved by USFWS and CDFG) will plan and
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oversee all construction monitoring activities in the field. The authorized biologist
will identify, train, and oversee biological monitors for day-to-day monitoring and
reporting activities.


To prevent increased use of the Project areas by common ravens and coyotes,
implementation of measures such as trash management, removal of unnatural sources
of standing water, and other means. Drilling mud pits and water discharges will be
controlled to minimize the duration of standing water at any drilling site. A clean
workplace will be maintained in all areas. No trash is to be thrown on the ground or
left in open containers, equipment, or truck beds. Refuse receptacles with lids will be
provided for all construction personnel and are to be maintained and emptied on a
regular basis and at least weekly. Trash collection will be conducted in all
construction areas as needed to keep all areas clean on a daily basis. Portable toilets
will be provided and used by all construction personnel.



At the end of construction all equipment removal will monitored by Authorized
Biologists or Biological Monitors.

BIO-4: Temporary Construction Halt. If a desert tortoise is observed within 300 feet of
the construction activities or is determined by the Authorized Biologist to be in harm’s
way, then construction activities shall be halted in the vicinity as directed by the
Authorized Biologist. Work shall only continue once the Authorized Biologist determines
there is no risk to the desert tortoise.
BIO-5: Pipeline Siting to Minimize Vegetation Disruption. The pipeline shall be
installed within previously disturbed areas of the easement to the extent feasible. During
construction, previously undisturbed areas within the pipeline alignment that are not
needed for construction shall be staked and flagged to prevent construction equipment
access or disturbance in these areas. The cordoned off areas shall be flagged and
monitored by a qualified biologist during construction activities.
BIO-6: Site Restoration Plan. A special-status species and sensitive habitat restoration
plan shall be prepared prior to construction for unavoidable temporary impacts on
special-status plants and sensitive habitats. The plan would include, at a minimum, the
following measures:


A salvage and replacement program for the top 12 inches of surface material and
topsoil. The program shall identify soil preparation requirements, including grain size
specifications that shall need to be engineered or amended on site to match to the
greatest extent feasible the existing surface soil conditions.



A salvage and replanting program for perennial special-status species.



An invasive plant species maintenance, monitoring, and removal program.



Success criteria that establishes yearly thresholds for growth and reestablishment of
habitat.



A five-year maintenance and monitoring plan to ensure successful implementation of
the restoration plan.

BIO-7: Habitat Compensation. A habitat compensation plan would be prepared and
implemented that includes at a minimum the following measure:


Purchase of compensatory mitigation lands or credits at a USFWS and CDFG
approved conservation bank at a minimum 1:1 ratio for permanent habitat loss and
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0.5:1 for temporary habitat loss (or that required by the USFWS and CDFG permit
conditions) for preservation in perpetuity.
BIO-8: Prior to construction, surveys for Mojave fringe-toed lizard shall be conducted by
a qualified biologist within the sand dunes and sand fields habitats within the ARZC
ROW. If Mojave fringe-toed lizards are identified in the construction zone, the area shall
be fenced during construction as described in BIO-2 to prevent lizards from entering the
construction site. Once fenced, a qualified biologist shall trap the area for lizards and
release captured lizards into adjacent suitable habitat as determined by the qualified
biologist.
BIO-9: If construction and vegetation removal is proposed for the bird nesting period of
February 1 through August 31, then pre-construction surveys for nesting bird species
shall begin 30 days prior to construction disturbance with subsequent weekly surveys, the
last one being no more than three days prior to work initiation. The surveys shall include
habitat within 300 feet (500 feet for raptors) of the construction limits. Active nest sites
located during the pre-construction surveys shall be avoided and a non-disturbance buffer
zone established dependent on the species and in consultation with USFWS and CDFG.
This buffer zone shall be delineated in the field with flagging, stakes, or construction
fencing. Nest sites shall be avoided with approved non-disturbance buffer zones until the
adults and young are no longer reliant on the nest site for survival as determined by a
qualified biologist.
BIO-10: A burrowing owl survey shall be conducted pursuant to the Burrowing Owl
Survey Protocol and Mitigation Guidelines of the California Burrowing Owl Consortium
(1993) or per the Staff Report on Burrowing Owl Mitigation prepared by CDFG (1995).
At a minimum, this survey shall include the following:


A pre-construction survey conducted by a qualified biologist within 30 days of the
start of construction. This survey shall include two early morning surveys and two
evening surveys to ensure that all owl pairs have been located.



If pre-construction surveys are undertaken during the breeding season (February 1st
through July 31st) active nest burrows should be located within 250 feet of
construction zones and an appropriate buffer around them (as determined by the
Project biologist) shall remain excluded from construction activities until the
breeding season is over.



During the non-breeding season (August 15th through January 31st), resident owls
may be relocated to alternative habitat. Owls shall be encouraged to relocate from the
construction disturbance area to off-site habitat areas and undisturbed areas of the
Project site through the use of one-way doors on burrows. If ground squirrel burrows,
stand pipes, and other structures that have been documented during pre-construction
surveys as supporting either a nesting burrowing owl pair or resident owl are
removed to accommodate the proposed Project, these structures and burrows shall be
relocated or replaced on or adjacent to the Project site. Relocated and replacement
structures and burrows shall be sited within suitable foraging habitat within one-half
mile of the Project area as determined by the qualified biologist. Suitable
development-free buffers shall be maintained between replacement nest burrows and
the nearest building, pathway, parking lot, or landscaping. The relocation of resident
owls shall be in conformance with all necessary State and federal permits.
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BIO-11: A qualified biologist shall conduct focused pre-construction surveys no more
than two weeks prior to construction for potential American badger dens. If no potential
American badger dens are present, no further mitigation is required. If potential dens are
observed, the following measures are required to avoid potential adverse effects to the
American badger:


If the qualified biologist determines that potential dens are inactive, the biologist
shall excavate these dens by hand with a shovel to prevent badgers from re-using
them during construction.



If the qualified biologist determines that potential dens may be active, the entrances
of the dens shall be blocked with soil, sticks, and debris for three to five days to
discourage use of these dens prior to Project disturbance. The den entrances shall be
blocked to an incrementally greater degree over the three- to five-day period. After
the qualified biologist determines that badgers have stopped using active dens within
the Project boundary, the dens shall be hand-excavated with a shovel to prevent reuse during construction.



Construction activities shall not occur within 30 feet of active badger dens.

BIO-12: Prior to construction activities, winter and spring surveys shall be conducted to
determine the nature of trestle use by pallid bats. Surveys shall follow the appropriate
site-specific protocol as determined in coordination with CDFG.
BIO-13: If a special-status natal bat roost site is found within the limits of construction
during pre-construction surveys, the roosts shall be staked, flagged, fenced, or otherwise
clearly delineated. Roosts shall be avoided with non-disturbance buffer zones established
by a qualified biologist in consultation with the USFWS and CDFG until the site is no
longer in active use as a natal roost.
BIO-14: Prior to construction, construction zone limits shall be marked by a qualified
biologist and shall be staked, flagged, fenced, or otherwise clearly delineated to ensure
that the construction zone is limited to minimize impacts on special-status plant species.
These limits shall be identified on the construction drawings. No earth-moving equipment
shall be allowed outside demarcated construction zones unless pre-approval is obtained
from a qualified biologist.
BIO-15: A Waters of the State Mitigation Plan shall be prepared to include with
RWQCB and CDFG permit applications. Conditions of the Mitigation Plan shall include
at a minimum the following measures:


measures to divert flows during construction,



measures to minimize construction footprint within washes,



measures to minimize erosion,



measures to minimize discharge of contaminants through proper storage of chemicals
and vehicle maintenance, and



post-construction site restoration performance standards.

BIO-16: Prior to commencement of ground disturbance activities for any component of
the proposed Project, a qualified biologist/arborist shall provide an inventory of the
number and size of protected species within the proposed Project’s impact areas. The
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qualified biologist/arborist shall mark any smoke tree (Dalea spinosa), mesquites
(Prosopis spp.), all species of the family Agavaceae (i.e., yucca, century plant, and
nolina), creosote rings (10 feet or greater in diameter), and Joshua trees within the
construction zone. Removal of these plants shall be avoided if possible.
BIO-17: If avoidance of the species listed in BIO-16 is not possible, these species shall
be moved or replanted pursuant to the methods required in the Desert Native Plant
Protection Ordinance.

Significance Determination
Impacts to biological resources that may result from the Project’s modified design are consistent
with those identified in the 2012 EIR. Construction and operation of the modified conveyance
pipeline alignment and water treatment facility would not result in any new significant
environmental effects or a substantial increase in the severity of previously identified significant
effects to biological resources. No new information of substantial importance indicates the
Project would have one or more significant effects that were not discussed in the 2012 EIR nor
are there any new significant effects that were not previously examined substantially or that
would be more severe than described in the 2012 EIR. No new mitigation measures or
alternatives are warranted and those already certified in the 2012 EIR would in fact be feasible
and would substantially reduce any significant effects of the revised Project on biological
resources. Moreover, there are no new mitigation measures or alternatives that are considerably
different from those analyzed in the 2012 EIR, and the proposed mitigation measures are
designed to minimize impacts to biological resources to a level of less than significant.

Cadiz Valley Water Conservation, Recovery, and Storage Project
EIR Addendum

39

ESA / 210324
June 2019

dBA Leq Noise Contour

Treatment Plant, Storage, and
Booster Pumping Station Survey
Boundary

25'x25' Area for
Hydroelectric Energy
Recovery Facility

Treatment Facilities
Pipeline

Modified Pipeline Alignment

120' DenitrificationTank

40

45

50

5,000 SQ FT
OPS/Chemical
Building

45

!
(

Air Introduction at Mid-Point

50

Backwash
Pond #1

55

Backwash
Pond #2
Backwash
Pond #3
Backwash
Pond #4

Path: U:\GIS\GIS\Projects\210xxx\210324_05_Cadiz\03_MXDs_Projects\Alternative_Alignment_Addendum\Fig6_Noise_Contour_Map.mxd, jnielsen 6/7/2019

2 Million Gallon
Storage Tank (120')

SOURCE: ESRI, 2019; ESA, 2019.

60
65

70
75

RCF Process Basin

1 Million Gallon
Storage Tank (85')
50'x200' Stage 1
Booster Pump Station

50'x200' Stage 2
Booster Pump Station

280'

N

0

Feet

200

Cadiz Groundwater Project

Figure 6
Noise Contour Map

EIR Addendum

V.

Cultural Resources

Summary of Project Impacts in the 2012 EIR
Table 11 summarizes the Project’s impacts on cultural resources and relevant mitigation
measures from the 2012 EIR. The EIR determined that the Project would have a less than
significant effect to cultural resources with implementation of Mitigation Measures CUL-1
through CUL-7, and CUL-11.
TABLE 11
CULTURAL RESOURCES IMPACTS AND MITIGATION SUMMARY
Proposed Project Impact

Mitigation Measure

Significance Conclusion

Groundwater Conservation and Recovery Component
Historical Resources

CUL-1 through CUL-6

Less than significant with
mitigation

Archaeological Resources

CUL-1 through CUL-7

Less than significant with
mitigation

Paleontological Resources

CUL-8 through CUL-10

Less than significant with
mitigation

Human Remains

CUL-2, CUL-3, CUL-6, and
CUL-11

Less than significant with
mitigation

Indian Trust Assets

None required

No impact

Imported Water Storage Component
Historical Resources

CUL-1 through CUL-6

Less than significant with
mitigation

Archaeological Resources

CUL-1 through CUL-7

Less than significant with
mitigation

Paleontological Resources

CUL-8 through CUL-10

Less than significant with
mitigation

Human Remains

CUL-11

Less than significant with
mitigation

Indian Trust Assets

None required

No impact

Construction and operation activities for the Project modifications are consistent with those
activities described in the 2012 EIR. A Phase I Cultural Resources Assessment was conducted for
the modified pipeline segment and treatment facilities sites on January 28 and February 20, 2019.
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Impact and Mitigation Analysis of Project Modifications

Issues (and Supporting Information Sources):

Potentially
Significant
Impact

Less Than
Significant with
Mitigation
Incorporated

Less Than
Significant
Impact

No Impact

V.

CULTURAL RESOURCES — Would the project:

a)

Cause a substantial adverse change in the
significance of a historical resource pursuant to
§15064.5?

☐

☒

☐

☐

b)

Cause a substantial adverse change in the
significance of an archaeological resource pursuant to
§15064.5?

☐

☒

☐

☐

c)

Disturb any human remains, including those interred
outside of formal cemeteries?

☐

☒

☐

☐

Discussion
a)

Two historical resources, the Old Cadiz-Parker Road (P-36-011583) and the Atchison
Topeka and Santa Fe (ATSF) Parker Cutoff railroad line (P-36-009853), were identified
within and adjacent to (within 100 feet of) the modified pipeline alignment, respectively.
The Old Cadiz-Parker Road has been previously recommended eligible for the National
Register of Historic Places (NRHP) and California Register of Historical Resources
(CRHR) under Criterion A/1 due to its association with the ATSF Parker Cutoff railroad
line, and qualifies as a historical resource pursuant to CEQA. An approximately 40-foot
east-west trending segment of the modified pipeline alignment would be installed beneath
and perpendicular to the Old Cadiz-Parker Road bed via trenching (Phase I Cultural
Resources Assessment, ESA, 2019). After installation of the conveyance pipeline
segment, the road bed would be restored to its original condition and no permanent
significant impacts to the resource’s integrity of location, design, setting, materials,
workmanship, feeling, and association would occur.
The ATSF Parker Cutoff railroad line (P-36-009853) has been determined eligible for
listing in the NRHP under Criteria A and C, and therefore qualifies as a historical
resource pursuant to CEQA (Phase I Cultural Resources Assessment, ESA, 2019). The
railroad is located approximately 100 feet east of the modified pipeline alignment and
would not be subject to direct impacts associated with the installation of the pipeline. The
pipeline would be subsurface, no indirect visual impacts to the resource would occur.
A small portion, approximately 41 linear feet, of the new alignment would be installed
within BLM lands The SMWD would obtain an easement from BLM for construction
and operation of the pipeline on approximately 4,200 square feet of NCL designated
lands (Figure 3).
Four archaeological resources (CAD-VNO-002-H, -003-H, -004-H, and -005-H) were
identified within the modified pipeline alignment and one archaeological resource (CADVNO-001-H) was identified within 100 feet of the modified pipeline alignment (Phase I
Cultural Resources Assessment, ESA, 2019). These five resources all consist of discrete
historic-period refuse scatters containing sanitary cans and pull-tab beverage cans dating
to the 1960s. Although artifacts date to the 1960s and are contemporary with use of the
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area during Joint Exercise Desert Strike, which occurred in May of 1964, and with the
period of historic use of the ATSF Parker Cutoff, the sites do not contain evidence of a
direct association with Desert Strike military training exercises and/or with maintenance
of the ATSF Parker Cutoff. The five resources were evaluated and found not eligible for
listing in the CRHR, and therefor do not qualify as historical resources pursuant to
CEQA. No resources were identified within the water treatment plant component for the
Project as a result of the survey.
Although no known historical resources would be significantly impacted by Projectrelated ground disturbance, there exists the possibility that previously unidentified
archaeological deposits underlie the modified pipeline alignment. Should unknown
subsurface archeological deposits underlie the Project alignment, they may qualify as
historical resources pursuant to CEQA, and could be significantly impacted by Projectrelated ground disturbance.
b)

As noted above, five historic-period archaeological sites were identified within the
modified pipeline alignment. These five sites are comprised of refuse scatter dating to the
1960s, making them contemporary with use of the area during Joint Exercise Desert
Strike, which occurred in May of 1964, and with the period of historic use of the ATSF
Parker Cutoff (Phase I Cultural Resources Assessment, ESA, 2019). However, the five
sites contain no data linking them with the Joint Exercise Desert Strike or the ATSF
Parker Cutoff. These five resources do not contain information needed to answer
important scientific research questions, they do not have special or particular qualities
such as being the oldest of its type or the best available example of its type, nor are they
directly associated with a scientifically recognized important prehistoric or historic event
or person. Therefore, these five resources do not qualify as unique archaeological
resources pursuant to CEQA.
Although no known unique archaeological resources were identified, there exists the
possibility that previously unidentified archaeological deposits underlie the modified
pipeline alignment. Should unknown subsurface archeological deposits underlie the
Project alignment, they may qualify as unique archeological resources pursuant to
CEQA, and could be significantly impacted by Project-related ground disturbance.

c)

No human remains were identified within the modified pipeline alignment. However, this
does not preclude the possibility of inadvertently uncovering human remains, including
those interred outside of formal cemeteries, during Project implementation.

As described in the 2012 EIR, Mitigation Measure CUL-1, CUL-6, CUL-7, and CUL-11 would
be implemented to reduce potential impacts to cultural resources. Impacts related to modification
of the Project during construction and operation are consistent with those described in Section 4.5
of the EIR and no new mitigation is required. Therefore, Project impacts, as modified, would
remain less than significant with mitigation incorporated.
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Mitigation Measures
CUL-1: A qualified archaeologist, defined as an archaeologist meeting the Secretary of
the Interior’s Standards for professional archaeology, shall be retained to carry out all
mitigation measures related to archaeological resources.
CUL-6: Prior to construction, an archaeological monitor shall be retained to monitor all
ground-disturbing activities, including brush clearance and grubbing, within the
following areas: the proposed wellfield area; staging areas; CRA tie-in areas; and within
100 feet of all significant historical resources. The monitor shall work under the
supervision of the qualified archaeologist. If ground-disturbing activities are occurring
simultaneously in areas located more than 500 feet apart, additional monitors shall be
retained. If so requested by the Native American community, a Native American monitor
shall also monitor all ground-disturbing activities. The qualified archaeologist, in
consultation with the lead agency, shall have the discretion to modify the monitoring
requirements based on in-field observations of subsurface conditions. The duration and
timing of monitoring shall be determined by the qualified archaeologist in consultation
with the lead agency and based on the grading plans. In the event that cultural resources
are unearthed during ground-disturbing activities, the archaeological monitor and/or
Native American monitor shall be empowered to halt or redirect ground-disturbing
activities away from the vicinity of the find so that the find can be evaluated and
appropriate treatment determined.
CUL-7: If archaeological resources are encountered, all activity in the vicinity of the find
shall cease until it can be evaluated by a qualified archaeologist. If the qualified
archaeologist determines that the resources may be significant, he or she would develop
an appropriate treatment plan for the resources. Appropriate Native American
representatives shall be consulted in determining appropriate treatment for unearthed
cultural resources if the resources are prehistoric or Native American in nature.
Work may proceed on other parts of the Project site while mitigation for cultural
resources is being carried out.
CUL-11: If human remains are uncovered during Project construction, all work in the
vicinity of the find shall be halted and the County Coroner would be contacted to
evaluate the remains and follow the procedures and protocols set forth in Section 15064.5
(e)(1) of the CEQA Guidelines. If the County Coroner determines that the remains are
Native American, the NAHC shall be contacted, in accordance with Health and Safety
Code Section 7050.5, subdivision (c) and Public Resources Code 5097.98 (as amended
by AB 2641). Per Public Resources Code 5097.98, the landowner shall ensure that the
immediate vicinity, according to generally accepted cultural or archaeological standards
or practices, where the Native American human remains are located, is not damaged or
disturbed by further development activity until the landowner has discussed and
conferred, as prescribed in this Section (PRC 5097.98) with the most likely descendants
taking into consideration their recommendations, and developing a treatment plan, taking
into account the possibility of multiple human remains.
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Significance Determination
Impacts to cultural resources that may result from the Project’s modified design are consistent
with those identified in the 2012 EIR. Construction and operation of the modified conveyance
pipeline alignment and water treatment facility would not result in any new significant
environmental effects or a substantial increase in the severity of previously identified significant
effects to cultural resources. The Project would not result in effects beyond those discussed in the
2012 EIR nor are there any new significant effects not previously examined that would be more
severe than described in the 2012 EIR. No new mitigation measures or alternatives are warranted
and those already certified in the 2012 EIR would in fact be feasible and would substantially
reduce any significant effects of the revised Project on cultural resources. Moreover, there are no
new mitigation measures or alternatives that are considerably different from those analyzed in the
2012 EIR, and the proposed mitigation measures are designed to minimize impacts to cultural
resources to a level of less than significant.
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VI.

Geology, Soils and Seismicity

Summary of Project Impacts in the 2012 EIR
Table 12 summarizes the Impact and Mitigation Analysis in 2012 EIR for geology, soils and
seismicity. The EIR determined that the Project would have a less than significant effect to
erosion of soils and geological resources with implementation of HYDRO-1, HYDRO-4, BIO-6,
GEO-1 and GEO-2 mitigation measures.
TABLE 12
GEOLOGY, SOILS, AND SEISMICITY IMPACTS AND MITIGATION SUMMARY
Proposed Project Impact

Mitigation Measure

Significance Conclusion

Groundwater Conservation and Recovery Component
Seismic Impacts from Surface
Fault Rupture, Ground Shaking,
Landslides, or Liquefaction

None required

Less than significant

Soil Erosion and Loss of Topsoil

HYDRO-1 and BIO-6

Less than significant with mitigation

Geologically Unstable Area

GEO-1

Less than significant with mitigation

Expansive or Corrosive Soils

None required

Less than significant

Soil Suitability for Septic System

None required

No impact

Imported Water Storage Component
Seismic Impacts from Surface
Fault Rupture, Ground Shaking,
Landslides, or Liquefaction

GEO-2

Less than significant with mitigation

Soil Erosion and Loss of Topsoil

HYDRO-1 and HYDRO-4

Less than significant with mitigation

Geologically Unstable Area

None required

Less than significant

Expansive or Corrosive Soils

None required

Less than significant

Soil Suitability for Septic System

None required

No impact

Construction and operation activities for the Project modifications are consistent with those
activities described in the 2012 EIR. The geological and soil characteristics in the vicinity of the
Project have not changed since the preparation of the 2012 EIR. The analysis evaluates impacts to
geological, soil and seismicity as a result of the Project modifications.
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Impact and Mitigation Analysis of Project Modifications

Issues (and Supporting Information Sources):

Potentially
Significant
Impact

Less Than
Significant with
Mitigation
Incorporated

Less Than
Significant
Impact

No Impact

GEOLOGY AND SOILS — Would the project:
a)

Directly or indirectly cause potential substantial
adverse effects, including the risk of loss, injury, or
death involving:
i)

Rupture of a known earthquake fault, as
delineated on the most recent Alquist-Priolo
Earthquake Fault Zoning Map issued by the
State Geologist for the area or based on other
substantial evidence of a known fault? (Refer to
Division of Mines and Geology Special
Publication 42.)

☐

☐

☒

☐

ii)

Strong seismic ground shaking?

iii)

Seismic-related ground failure, including
liquefaction?

☐
☐

☐
☐

☒
☒

☐
☐

iv)

Landslides?

☐
☐
☐

☐
☒
☒

☒
☐
☐

☐
☐
☐

b)

Result in substantial soil erosion or the loss of topsoil?

c)

Be located on a geologic unit or soil that is unstable,
or that would become unstable as a result of the
project, and potentially result in on- or off-site
landslide, lateral spreading, subsidence, liquefaction,
or collapse?

d)

Be located on expansive soil, as defined in
Table 18-1-B of the Uniform Building Code (1994),
creating substantial direct or indirect risks to life or
property?

☐

☐

☒

☐

e)

Have soils incapable of adequately supporting the use
of septic tanks or alternative waste water disposal
systems where sewers are not available for the
disposal of waste water?

☐

☐

☐

☒

f)

Directly or indirectly destroy a unique paleontological
resource or site or unique geologic feature?

☐

☒

☐

☐

Discussion
a)

The Project site is not located along the trace of an active or potentially active fault or
fault system. As evaluated in the 2012 EIR, with the nearest mapped active faults are
located approximately 45 miles west of the Project site. Major seismic activity along the
nearby and active San Andreas or Garlock fault systems, or other associated faults, could
affect the Project modifications through strong seismic ground shaking. Strong seismic
ground shaking could potentially cause structural damage to the Project facilities,
possibly resulting in damage to facilities and interruption of service.
In the event that shallow groundwater is present, strong ground shaking could enable
liquefaction of sediments. Liquefaction in such areas could cause differential settlement
or other damage to pipelines, wells, and other facilities. Project treatment facilities as
modified would be located upon relatively flat topography. A review of geologic maps of
the area did not reveal any existing landslides within or adjacent to the Project site, and
the soils associations identified for sloped areas are not anticipated to have a high
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propensity for landslides. The Project facilities would be designed to withstand strong
ground shaking as required to comply with the California Building Code (CBC) to
minimize the potential effects of liquefaction, ground shaking, landslides, and other
seismic activity to Project facilities.
b)

During the construction phase of the Project modifications, the use of heavy machinery
for grading, trenching, facilities installation, and other activities would disturb surface
topsoil layers. Existing desert vegetation in those locations would be removed from the
facilities’ installation sites, which would also disturb soils. These factors could expose
construction areas to erosive forces including wind and storm-water runoff. Increases in
erosion could result in changes to nearby topography, drainage patterns, and vegetation
patterns in affected areas.
Upon completion of the Project modifications, a surface restoration crew would perform
re-vegetation and erosion control. Excavated topsoil would be returned to the trenches
and compacted, and or spread evenly at the site. Washes that are impacted by
construction would be returned to their pre-construction condition. As described in the
2012 EIR, implementation of Mitigation Measures HYDRO-1, HYDRO-4 and BIO-6,
would reduce impacts to soil in the form of erosion from construction activities.

c)

The Project facilities as modified would be within the area that could be affected by
subsidence. As described in the EIR on Page 4.6-35 through 4.6-38, the maximum
model-predicted subsidence in the vicinity of the Project modifications would not exceed
railroad tolerance levels. Cadiz monitors subsidence in the Project area as part of its
agricultural development monitoring program, and no subsidence has been observed in
the area as a result of Cadiz’ use of groundwater for irrigation since its agricultural
operation began in 1993.
Section 6.3 of the Project’s GMMMP (Appendix A) includes measures to verify modelpredicted effects and confirm protection of critical resources from subsidence. As
described in the 2012 EIR, implementation of Chapter 6.3 of the GMMMP as Mitigation
Measure GEO-1 would ensure that the potential impacts from subsidence are reduced to
less than significant levels. If the subsidence is determined to be attributable to Project
operations, then an assessment will be made to update trends and projections in
subsidence over the remaining Project life and to determine whether the subsidence
constitutes a potential adverse impact to aquifer health or surface uses.

d)

There are no expansive soils within the area of the Project modifications (2012 EIR
Section 4.6, page 4.6-39). Expansive soils generally occur in regions with moderate to
high clay content. Mapped soil associations within the Project area contain very low to
negligible amounts of clay material. No impact from expansive soils would occur.
As described in the 2012 EIR, the Project site is located in areas where the soils are
known to have lower pH levels and higher salt contents. The corrosive effects of such soil
conditions could reduce the integrity of steel or concrete materials. Failure of the water
pipeline would result in damage to the conveyance facilities and the erosion of soil at the
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break location. A sudden failure of the water or natural gas pipe integrity could cause the
release of water or natural gas at pressures that could cause injury to nearby workers.
The design of the modified pipeline alignment and associated subsurface infrastructure
would be required to meet the minimum standards of the CBC for areas with potential
corrosive soils. Buried metal pipes typically have cathodic protection installed that
reduces corrosive effects. Compliance with the CBC would ensure that the facilities
would be constructed to minimize the potential effects of corrosion. Therefore, impacts
related to corrosion are less than significant.
e)

The development of the Project modifications would not include the addition or removal
of septic tanks or alternative wastewater disposal systems. Current worker
accommodations in the vicinity are designed to accommodate septic demands for
periodic work forces. Therefore, the issue of support for septic or alternate wastewater
disposal systems would have no impact.

f)

An updated paleontological resources records search prepared by the Natural History
Museum of Los Angeles County (LACM) (McLeod, 2019) indicates the modified
pipeline alignment and groundwater treatment facility are located on surficial deposits of
Quaternary young alluvium (Qya). These deposits date to the Holocene and are younger
than 10,000 years. Given the young age of these deposits, they are unlikely to contain insitu fossil remains and have been assigned a Potential Fossil Yield Classification System
(PFYC) rating of Class 2, low likelihood to contain vertebrate fossils or scientifically
significant fossils. However, it should be noted that although PFYC Class 2 units have
low paleontological sensitivity at the surface, they are often underlain at varying depths
by older Pleistocene surficial deposits that may contain scientifically significant fossil
remains. As such, Project-related ground disturbing activities associated the construction
of the modified pipeline alignment and groundwater treatment facility can penetrate
through the overlying low sensitivity Holocene age deposits into paleontologically
sensitive Pleistocene-age deposits. As described in the 2012 EIR, implementation of
Mitigation Measures CUL-8 through CUL-10 would ensure potential impacts to
paleontological resources would be less than significant.

As described in the 2012 EIR, Mitigation Measure HYDRO-1, HYDRO-4, BIO-6, CUL-8
through CUL-10 and GEO-1 and would be implemented to reduce potential impacts from soil
erosion and land subsidence, and potential impacts to paleontological resources. Impacts related
to modification of the Project during construction and operation are consistent with those
described in Section 4.5 and 4.6 of the EIR and no new mitigation is required. Therefore, Project
impacts, as modified, would remain less than significant with mitigation incorporated.

Mitigation Measures in the 2012 EIR
GEO-1: Chapter 6.3 of the GMMMP shall be implemented to address the potential
impact for land subsidence. If land subsidence is observed at rates that are greater than
projected by the groundwater flow simulation model for an equivalent elapsed time, or if
a change in the ground surface elevation of more than 0.5 feet within the Project area
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occurs, or if subsidence of more than one inch vertically over 62 feet horizontally within
the vicinity of railroad tracks occurs, the following shall occur:
Implement the corrective measures that involve modification of Project operations to
actively arrest subsidence through one or more of the following:
–

Reduction in pumping from Project wells;

–

Revision of pumping locations within the Project wellfield;

–

Stoppage of groundwater extraction for a duration necessary to correct the
predicted impact; or

–

Repair of any structures damaged as a result of subsidence attributable to Project
operations.

HYDRO-1: A construction Storm Water Pollution Prevention Plan shall be prepared and
included in construction specifications for the Project. At a minimum, the plan shall
include the following required Best Management Practices or equivalent measures:


Install temporary sediment fences or straw waddles at stream crossings or washes to
prevent erosion and sedimentation during construction, including at each ARZC
railroad trestle along the pipeline alignment.



Establish designated fueling areas equipped with secondary containment,



Require drip-pans under all idle equipment on the construction sites,



Ensure that spill prevention kits are present at all construction sites.

HYDRO-4 ensures that above ground structures are not placed within any visible stream
drainage or wash in a manner that could result in the restriction of surface water flow. In
addition, because the drainage patterns of the intermittent streams in desert areas can
change annually, if not with each individual rain event, the infrastructure elements shall
be constructed to be protected from future changes to drainage patterns by routing water
away and around the structures in such a manner so as to not concentrate the flow and
increase the potential for erosion.
BIO-6: A special-status species and sensitive habitat restoration plan shall be prepared
and approved by the USFWS and CDFG prior to construction for unavoidable temporary
impacts on special-status plants and sensitive habitats. The plan would include, at a
minimum, the following measures:


A salvage and replacement program for the top 12 inches of surface material and
topsoil. The program shall identify soil preparation requirements, including grain size
specifications that shall need to be engineered or amended on site to match to the
greatest extent feasible the existing surface soil conditions.



A salvage and replanting program for perennial special-status species.



An invasive plant species maintenance, monitoring, and removal program.



Success criteria that establishes yearly thresholds for growth and reestablishment of
habitat.



A five-year maintenance and monitoring plan to ensure successful implementation of
the restoration plan.
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CUL-8: Prior to construction, those portions of the Project area (including the wellfield,
CRA tie-in Options 2a and 2b, access roads, staging areas, and borrow areas) not
previously surveyed within the past 5 years, shall be surveyed by a qualified vertebrate
paleontologist, defined as one holding an advanced degree in paleontology, biology, or a
related discipline, and having at least five years of professional experience. If
paleontological resources are encountered, they shall be documented or recovered, and
curated, as appropriate, prior to the start of construction. The evaluation will be
documented in a report to be submitted for review and approval by the lead agency prior
to the start of construction. The report shall also be submitted to the San Bernardino
County Museum.
CUL-9: Prior to the start of any earth moving activity, a qualified vertebrate
paleontologist shall be retained. The paleontologist shall prepare a Paleontological
Mitigation and Monitoring Plan (PMMP) that shall be based on prior paleontological
evaluations, including the results of the paleontological survey as described in Mitigation
Measure CUL-8 in the 2012 EIR, and shall address pre-construction salvage and
reporting; pre-construction contractor sensitivity training; procedures for paleontological
resources monitoring including the identification of specific paleontological monitoring
locations as defined by areas where Pleistocene age sediments may be impacted during
construction; microscopic examination of samples where applicable; the evaluation,
recovery, identification, and curation of fossils; and the preparation of a final mitigation
report.
CUL-10: All earth-moving activities within those formations identified as sensitive
within the PMMP shall be monitored on a full-time basis, unless the paleontologist
determines that sediments are previously disturbed or there is no reason to continue
monitoring in a particular area due to other depositional factors which would make fossil
preservation unlikely or deemed scientifically insignificant. In the event fossils are
exposed during earth moving, construction activities shall be redirected to other work
areas until the procedures outlined in the PMMP have been implemented or the
paleontologist determines work can resume in the vicinity of the find.
When fossils are discovered, they and associated data shall be collected quickly and
professionally. Fossil salvage procedures shall include the collection of bulk matrix
samples if scientifically significant microfossils are believed to be present based on field
evidence. All fossils collected during monitoring shall be transferred to a secure facility
for laboratory preparation and identification. Laboratory preparation shall include
stabilization, matrix removal, and conservation of individual fossil specimens, as well as
screenwashing and picking of bulk matrix samples. Fossils shall be prepared to the point
of curation and identified by technical specialists, as needed, to the lowest possible
taxonomic level. At the end of the Project, the paleontologist shall prepare a report that
includes a description and inventory list of recovered fossil materials; a map showing the
location of paleontological resources found in the field; determinations of sensitivity and
significance; and a statement that Project impacts to paleontological resources have been
mitigated. The results of the paleontological surveys, construction monitoring, and
subsequent laboratory work shall be compiled in a final paleontological mitigation report
authored by the qualified paleontologist for the Project. The final report shall include all
Project data and a copy of the receipt of specimens from the paleontological repository.
Following preparation, the fossils and associated data and a copy of the final
paleontological mitigation report shall be transferred to a public museum (paleontological
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Significance Determination
Impacts from construction and operation to geology and soil resources from the Project
modifications are consistent with those identified in the 2012 EIR. Substantial changes are not
proposed in the Project, requiring major revisions of the previous EIR due to the involvement of
new significant environmental effects or a substantial increase in the severity of previously
identified significant effects to geology and soil resources. No new information of substantial
importance indicates the project would have one or more significant effects not discussed in the
previous EIR nor are significant effects previously examined substantially more severe than
described in the previous EIR. No mitigation measures or alternatives previously found not to be
feasible would in fact be feasible and would substantially reduce one or more significant effects
of the project; and no mitigation measures or alternatives that are considerably different from
those analyzed in the previous EIR would substantially reduce one or more significant effects to
geology and soil resources.
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VII. Greenhouse Gas Emissions
Summary of Project Impacts in the 2012 EIR
Table 13 summarizes the Impact and Mitigation Analysis in 2012 EIR for greenhouse gas (GHG)
emissions. The EIR determined that the Project would have a less than significant effect to GHG
emissions with implementation of GHG-1 and GHG-2 mitigation measures.
TABLE 13
GREENHOUSE GAS IMPACTS AND MITIGATION SUMMARY
Proposed Project Impact

Mitigation Measure

Significance Conclusion

Groundwater Conservation and Recovery Component
Greenhouse Gas Emissions

GHG-1

Less than significant with mitigation

GHG-2

Less than significant with mitigation

Imported Water Storage Component
Greenhouse Gas Emissions

The Project modifications include the addition of 2-miles of pipeline and water treatment
facilities. Operation of the treatment facilities would require 5 truck deliveries of chemicals per
month and operations of pumps to convey the treated water to the CRA.
TABLE 14
ANNUAL CONSTRUCTION GREENHOUSE GAS EMISSIONS
CO2e (Metric Tons) a

Emission Source
Water Treatment Plant Emissions

223

Pipeline Extension Emissions

571

2012 EIR Emissions

b

13,448

Total Project Construction Emissions

14,242

Annual Construction Emissions (Amortized over 30 years)

448

a Totals may not add up exactly due to rounding in the modeling calculations
b Existing project emissions are “with natural gas” from Table 4.7-4 of the 2012 EIR
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TABLE 15
ANNUAL PROJECT OPERATION GREENHOUSE GAS EMISSIONS
CO2e (Metric Tons per Year) a

Emissions Source
Water Treatment Plant Emissions

221

Pipeline Extension Emissions

1,290

Final EIR Emissions

27,731

Total Annual Project Operational

29,242

Annual Project Construction (Amortized)

436

Total Annual Project GHG Emissions

29,678

Significance Threshold

100,000

Exceeds Threshold?
a Totals may not add up exactly due to rounding in the modeling calculations
Source: ESA, 2011 & 2019.

Impact and Mitigation Analysis of Project Modifications
MDAQMD has jurisdiction over the desert portion of San Bernardino County and the far eastern
end of Riverside County, and thus it has jurisdiction over the Project area. During preparation of
the 2012 EIR, the MDAQMD had not adopted significance thresholds for the purposes of
evaluating project construction emissions under CEQA for GHG emissions. Given the Project’s
proximity to the South Coast Air Quality Management District (SCAQMD), the 2012 EIR
utilized, but did not adopt, the SCAQMD’s significance threshold of 10,000 metric tons of carbon
dioxide equivalent (MTCO2e) per year as a benchmark in evaluating the Project’s contribution to
GHG emissions. Since the preparation of the 2012 EIR, MDAQMD has established an annual
GHG threshold of significance for evaluation of construction projects under CEQA of 100,000
MTCO2e, thus this evaluation uses the MDAQMD established threshold of significance.

Issues (and Supporting Information Sources):

Potentially
Significant
Impact

Less Than
Significant with
Mitigation
Incorporated

Less Than
Significant
Impact

No Impact

VIII. GREENHOUSE GAS EMISSIONS —
Would the project:
a)

Generate greenhouse gas emissions, either directly or
indirectly, that may have a significant impact on the
environment?

☐

☐

☒

☐

b)

Conflict with an applicable plan, policy, or regulation
adopted for the purpose of reducing the emissions of
greenhouse gases?

☐

☐

☒

☐

Discussion
a)

GHG emissions are considered to be exclusively cumulative impacts; there are no noncumulative GHG emission impacts from a climate change perspective. However,
estimated GHG emissions as a result of construction and operation of the Project
modifications are below the MDAQMD established thresholds of significance for annual
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GHG emissions of 100,000 MTCO2e per year. The Project modifications would not
substantially increase GHG emissions compared with the 2012 EIR assumptions.
b)

The Project is exempt from the County’s zoning and development pursuant to
Government Code section 53091. Emissions from construction and operation of the
Project modifications are less than the MDAQMD established thresholds of significance
for annual GHG emissions of 100,000 MTCO2e per year. Therefore, Project
modifications would not conflict with plans, policies or regulations for the purpose of
reducing GHG emissions. The Project modifications would not substantially increase
GHG emissions compared with the 2012 EIR assumptions (refer to Appendix B).

The Project with or without the modifications would not exceed daily or annual GHG emissions
thresholds of significance established by the MDAQMD. However, the 2012 EIR imposed a
lower threshold of significance, requiring purchase of GHG offset credits to reduce total first year
emissions to below 10,000 MTCO2e. The total project emissions including the increment of
emissions associated the proposed modifications would be validated by an accredited third-party
verification body and reported to the Climate Registry as required in Mitigation Measure GHG-1.
No new mitigation is required.

Mitigation Measures in the 2012 EIR
GHG-1: Within 90 days of completion of construction of the Groundwater Conservation
and Recovery Component of the Project, carbon offset credits shall be purchased from
the Climate Registry, or other source that is approved by CARB as being consistent with
the policies and guidelines of the California Global Warming Solution Act of 2006 (AB
32), or that is approved by a local or regional agency with jurisdiction over or within San
Bernardino County as local emissions credits under a GHG reduction plan or similar
program, in sufficient quantity to reduce the Project’s first year total (direct plus indirect)
GHG emissions below 10,000 MTCO2e per year. The first year offsets identified in the
binding agreement shall be purchased and retired no later than 12 calendar months from
completion of the first full year of operation. The estimated amount of offsets required is
18,153 MTCO2e per year (i.e., 28,153 – 10,000 MTCO2e per year) if the wellfield and
intermediate pump station are powered by natural gas. This volume may be reduced if
less power is needed, solar power is provided, or diesel powered wells are retired at the
Cadiz Ranch that would count as an offset.
If electricity from the grid is used, the required offsets are estimated to be 5,810 MTCO2e
per year (i.e., 15,810 – 10,000 MTCO2e per year). Since offsets for off-site electricity
generation is the responsibility of the energy generators, the Project may obtain
verification of these offsets or purchase additional offsets as needed.
A GHG inventory shall be completed which will be verified by an accredited third-party
verification body and reported to the Climate Registry. The Applicant shall purchase and
retire such additional carbon offset credits (due to a net increase in emissions from the
first full year of operations) as may be needed each year to ensure that the Project’s total
(direct plus indirect) GHG emissions are offset below the benchmark of 10,000 MTCO2e
above existing 2011 conditions.
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Significance Determination
Impacts to atmospheric levels of GHG from the Project are less than previously determined based
on current thresholds of significance. No substantial changes are not proposed in the Project,
requiring major revisions of the previous EIR due to the involvement of new significant
environmental effects or a substantial increase in the severity of previously identified significant
effects to atmospheric levels of GHG. No new information of substantial importance indicates the
project would have one or more significant effects not discussed in the previous EIR nor are
significant effects previously examined substantially more severe than described in the previous
EIR. No mitigation measures or alternatives previously found not to be feasible would in fact be
feasible and would substantially reduce one or more significant effects of the project; and no
mitigation measures or alternatives that are considerably different from those analyzed in the
previous EIR would substantially reduce one or more significant effects to atmospheric levels of
GHGs.
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VIII. Hazards and Hazardous Materials
Summary of Project Impacts in 2012 EIR
Table 16 summarizes the Impact and Mitigation Analysis in 2012 EIR. The EIR determined that
the Project would have a less than significant effect from hazards and hazardous materials with
implementation of HAZ-1, HAZ-2, and HAZ-3.
TABLE 16
HAZARDS AND HAZARDOUS MATERIALS IMPACTS AND MITIGATION SUMMARY
Proposed Project Impact

Mitigation Measure

Significance

Groundwater Conservation and Recovery Component
Routine Transportation, Use,
Disposal or Release of
Hazardous Materials

HAZ-1

Less than significant with
mitigation

Hazardous Materials Use
Near Schools

None required

No impact

Hazardous Material Sites

HAZ-2 and HAZ-3

Less than significant with
mitigation

Airport Hazards

None required

Less than significant

Emergency Response Plans

None required

No impact

Grassland and Wildland Fires

None required

Less than significant

Imported Water Storage Component
Routine Transportation, Use,
Disposal or Release of
Hazardous Materials

HAZ-1

Less than significant with
mitigation

Hazardous Materials Use
Near Schools

None required

No impact

Hazardous Material Sites

HAZ-3

Less than significant with
mitigation

Airport Hazards

None required

Less than significant

Emergency Response Plans

None required

No impact

Grassland and Wildland Fires

None required

Less than significant
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Impact and Mitigation Analysis of Project Modifications
This evaluation focuses on potential public safety and hazards impacts, including the use,
disposal, transport, or management of hazardous or potentially hazardous materials resulting from
the construction and operation of the Project modifications.

Issues (and Supporting Information Sources):

Potentially
Significant
Impact

Less Than
Significant with
Mitigation
Incorporated

Less Than
Significant
Impact

No Impact

HAZARDS AND HAZARDOUS MATERIALS —
Would the project:
a)

Create a significant hazard to the public or the
environment through the routine transport, use, or
disposal of hazardous materials?

☐

☒

☐

☐

b)

Create a significant hazard to the public or the
environment through reasonably foreseeable upset
and accident conditions involving the release of
hazardous materials into the environment?

☐

☒

☐

☐

c)

Emit hazardous emissions or handle hazardous or
acutely hazardous materials, substances, or waste
within one-quarter mile of an existing or proposed
school?

☐

☐

☐

☒

d)

Be located on a site which is included on a list of
hazardous materials sites compiled pursuant to
Government Code Section 65962.5 and, as a result,
would it create a significant hazard to the public or the
environment?

☐

☒

☐

☐

e)

For a project located within an airport land use plan
or, where such a plan has not been adopted, within
two miles of a public airport or public use airport,
would the project result in a safety hazard or
excessive noise for people residing or working in the
project area?

☐

☐

☐

☒

f)

Impair implementation of or physically interfere with
an adopted emergency response plan or emergency
evacuation plan?

☐

☐

☐

☒

g)

Expose people or structures, either directly or indirectly,
to a significant risk of loss, injury, or death involving
wildland fires?

☐

☐

☒

☐

Discussion
Approximately five percent of the water entering the treatment plant would be discharged as filter
waste to the four backwash basins. After drying by evaporation, and recycling of supernatant
back to the head of the RCF process, backwash solid waste would be disposed of in accordance
with state and federal regulations. Residuals tests were conducted on backwash sludge obtained
after backwashing on August 28, 2018 and September 12, 2018. As depicted in Table 17,
backwash residuals levels of continuants do not exceed California Soluble Threshold Limit
Concentrations (STLC).
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TABLE 17
SUMMARY OF WATER TREATMENT FACILITIES RESIDUALS FROM PILOT TESTING
TCLP Result
(toxicity
characteristics
leaching
procedure

TCLP
Regulatory
Limita

TTLC Result)
(total
threshold limit
concentration)

TTLC
Regulatory
Limitb

STLC Result
(soluble
threshold limit
concentration)

STLC
Regulatory
Limitb

Arsenic/8-22-18

<0.1 mg/L

5.0 mg/L

541 mg/kg

2,500 mg/kg

0.662 mg/L

5.0 mg/L

Arsenic/9-12-18

0.487 mg/L

Chromium/8-22-18

<0.1 mg/L

Chromium/9-12-18

<0.1 mg/L

Parameter/Date

623 mg/L
5.0 mg/L

1,869 mg/kg
2,262 mg/kg

4.15 mg/L
2,500 mg/kg

13.1 mg/L
13.6 mg/L

560 mg/L if
TCLP is passed

Selenium/8-22-18
Selenium/8-12-18
a 40 CFR 261.24
b CA 22 CCR 66261.24 Table II

a)

The routine transport, use, and disposal of hazardous materials could result in hazards
to people and the environment due to the potential for accidental release. As part of
Project modification construction, potentially hazardous materials, including
equipment fuel, paints, lubricants, antifreeze, solvents, and other potentially
hazardous materials would be transported to, stored, and used in the Project area. It is
anticipated that one or more temporary, above-ground fuel storage tanks would be
used during construction to service construction equipment. Due to the remote
Project location, servicing and emergency repair of construction equipment may
occur in the Project area. Potentially hazardous materials may also be required for
operation of the Project, including natural gas that would power the pumps and
chemicals required for the treatment processes.
The safe handling, storage and use of hazardous chemicals would be regulated
through state hazardous materials regulations as outlined in the EIR. The use of
additional chemicals required for the treatment plant would not increase the risk of a
release of hazardous materials substantially. The treatment process would use ferrous
chloride to reduce hexavalent chromium to trivalent chromium. The net result of
regulatory compliance would be the reduction of risks and hazards to workers, the
public, and the environment, to levels that are considered acceptable for all hazardous
materials proposed for use. Implementation of Mitigation Measure HAZ-1 would
ensure that transportation, storage, and handling of hazardous materials would not
result in accidental releases that could significantly impact neighboring land uses.

b)

Mishandling of these fuel materials could result in their accidental release to the
environment, which could in turn result in a hazardous condition to workers, the
public, or the environment. However, by following applicable laws and regulations,
the safe handling and use of hazardous materials and the safe disposal of the resulting
hazardous wastes could be managed and achieved. More specifically, federal and
State agencies would determine driver-training requirements, load labeling procedure
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and container specifications to minimize the risk of accidental release.
Implementation of Mitigation Measure HAZ-1 would ensure that transportation,
storage, and handling of hazardous materials would not result in accidental releases
that could significantly impact neighboring land uses.
c)

There are no schools located within a quarter mile of the Project. Therefore, there
would be no impacts to schools.

d)

The Project is not located on a site listed on a hazardous material site list pursuant to
Government Code Section 65962.5. However, the area has a known history of
military use and Unexploded Ordinances has been found in the vicinity. Construction
of the Project facilities as modified would involve grading and excavation, with the
potential of encountering previously unidentified hazardous materials. Encountering
contaminated soil, surface water, and groundwater without taking proper precautions
could result in the exposure of construction workers and the environment to
hazardous conditions. Implementation of Mitigation Measures HAZ 2 and HAZ-3
would reduce impacts from contaminated soils and Unexploded Ordinances to
workers and surrounding land uses.

e)

The Project is not located within an airport land use plan or within two miles of a
public or public-use airport where no plan has been adopted. The nearest public
airport is located approximately 35 miles from the Project area.

f)

The Project would not be located on any roads and would not interfere with adopted
emergency response plans or evacuation routes defined by any local jurisdictions.
The Project area is not located in the immediate vicinity or flight path of a major
airport. Emergency responses to remote parts of eastern San Bernardino County
typically involve helicopter transport, which would not be hindered by Project
construction or operation. Therefore, no impact would occur.

g)

The Project would be located within a sparsely-vegetated desert area. As indicated in
the 2012 EIR, the CAL FIRE hazard severity zone map identifies the Project area as
within its lowest fire hazard severity zone, the lowest possible risk category. The
nearest residences are located in Chambless, approximately 5 miles from the Project
site.

As described in the 2012 EIR, Mitigation Measure HAZ-1, HAZ-2 and HAZ-3 would be
implemented to reduce potential impacts from hazards and hazardous materials. Impacts related
to modification of the Project during construction and operation are consistent with those
described in Section 4.8 of the EIR and no new mitigation is required. Therefore, Project impacts,
as modified, would remain less than significant with mitigation incorporated.

Mitigation Measures in the 2012 EIR
HAZ-1: On-site materials storage, fueling, and vehicle maintenance areas shall be
equipped with secondary containment and spill containment equipment. Storage,
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handling, and disposal of hazardous materials shall comply with applicable regulations
including submittal of a Business Plan to the County Fire Department.
HAZ-2: If excavation uncovers contaminated materials, excavation activities shall cease
in the contaminated area. Soil samples shall be collected to characterize the soils and
contamination. The CUPA shall be notified of the sample results. The construction
contractor shall stockpile contaminated soils on plastic sheeting as necessary to prevent
releasing contamination into the ground and shall ultimately dispose of the materials in
coordination with the CUPA in compliance with hazardous material regulations.
HAZ-3: No construction or other Project activities shall occur at the Cadiz Sonic Lake
Target Targe No. 5 and No. 9 areas, until the USACE clears the proposed locations for
the potential presence of unexploded ordnance from historical military uses. In the event
that the USACE encounters unexploded ordnance, the USACE is obligated to remove the
unexploded ordnance under their ongoing investigations.

Significance Determination
Impacts from construction and operation related to transportation, handling and storage of
hazardous substances from the Project modifications are consistent with those identified in the
2012 EIR. Substantial changes are not proposed in the Project, requiring major revisions of the
previous EIR due to the involvement of new significant environmental effects or a substantial
increase in the severity of previously identified significant effects from transportation, handling
and storage of hazardous substances. No new information of substantial importance indicates the
project would have one or more significant effects not discussed in the previous EIR nor are
significant effects previously examined substantially more severe than described in the previous
EIR. No mitigation measures or alternatives previously found not to be feasible would in fact be
feasible and would substantially reduce one or more significant effects of the project; and no
mitigation measures or alternatives that are considerably different from those analyzed in the
previous EIR would substantially reduce one or more significant effects to transportation,
handling and storage of hazardous substances.
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IX.

Hydrology and Water Quality

Summary of Project Impacts in the 2012 EIR
Table 18 summarizes the Impact and Mitigation Analysis in 2012 EIR for hydrological resources
and water quality. The EIR determined that the Project would have a less than significant effect to
hydrological resources with implementation of Mitigation Measures HYDRO-1 through
HYDRO-5.
TABLE 18
HYDROLOGY AND WATER QUALITY IMPACTS AND MITIGATION SUMMARY
Proposed Project Impact

Mitigation Measure

Significance Conclusion

Groundwater Conservation and Recovery Component
Impacts to Water Quality
Standards or Waste Discharge
Requirements

HYDRO-1, HYDRO-2, and
HYDRO-3

Less than significant with
mitigation

Impacts to Groundwater
Supplies or Groundwater
Recharge

HYDRO-3

Less than significant with
mitigation

Impacts to Drainage Patterns

HYDRO-4

Less than significant with
mitigation

Impacts to Housing or
Structures Relative to
Flooding, Seiche, Tsunami, or
Mudflow

HYDRO-4

Less than significant with
mitigation

Imported Water Storage Component
Impacts to Water Quality
Standards or Waste Discharge
Requirements

None required

Less than significant

Impacts to Groundwater
Supplies or Groundwater
Recharge

None required

No impact

Impacts to Drainage Patterns

HYDRO-5

Less than significant with
mitigation

Impacts to Housing or
Structures Relative to
Flooding, Seiche, Tsunami, or
Mudflow

HYDRO-4

Less than significant with
mitigation
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Impact and Mitigation Analysis of Project Modifications
The watershed in the Project area has not changed since the preparation of the 2012 EIR. Various
site-specific and regional reports and maps were reviewed in the 2012 EIR to evaluate the
potential impacts of the Project to hydrology and water quality (Section 4.9, Hydrology and
Water Quality). The 2012 EIR evaluated hydrologic data from regional investigations, as well as
site-specific hydrologic data collected from wells on the Project site and generated from models
of the aquifer behavior.

Issues (and Supporting Information Sources):

Potentially
Significant
Impact

Less Than
Significant with
Mitigation
Incorporated

Less Than
Significant
Impact

No Impact

HYDROLOGY AND WATER QUALITY —
Would the project:
a)

Violate any water quality standards or waste
discharge requirements or otherwise substantially
degrade surface or ground water quality?

☐

☒

☐

☐

b)

Substantially decrease groundwater supplies or
interfere substantially with groundwater recharge such
that the project may impede sustainable groundwater
management of the basin?

☐

☒

☐

☐

c)

Substantially alter the existing drainage pattern of the
site or area, including through the alteration of the
course of a stream or river or through the addition of
imperious surfaces, in a manner which would:

☐

☒

☐

☐

i)

result in substantial erosion or siltation on- or offsite;

☐

☒

☐

☐

ii)

substantially increase the rate or amount of
surface runoff in a manner which would result in
flooding on- or offsite;

☐

☒

☐

☐

iii)

create or contribute runoff water that would
exceed the capacity of existing or planned
stormwater drainage systems or provide
substantial additional sources of polluted runoff;
or

☐

☒

☐

☐

iv)

impede or redirect flood flows?

☐
☐

☒
☒

☐
☐

☐
☐

☐

☐

☒

☐

d)

In flood hazard, tsunami, or seiche zones, risk or
release of pollutants due to project inundation?

e)

Conflict with or obstruct implementation of a water
quality control plan or sustainable groundwater
management plan?

Discussion
a)

Construction of the Project modifications would disturb soils that could result in erosion
and/or siltation. In addition, construction equipment and the associated chemical usage
could result in spills that could impact surface water quality. Construction of the Project
treatment facilities and modified pipeline would not be subject to the NPDES
Construction General Permit for Discharges of Stormwater since there are no Waters of
the U.S. in the facility construction footprint that would be affected. The Project would
be required to comply with Waste Discharge Requirements (WDR) from the RWQCB for
impacts to waters of the state.
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Since, construction activities from the Project modifications may result in surface runoff
quality impacts, as described in the 2012 EIR, Mitigation Measure HYDRO-1 has been
developed to ensure that construction-related BMPs are implemented to prevent soil
erosion and to control hazardous materials used during construction from adversely
affecting surface water runoff.
b)

As described in the 2012 EIR (Section 4.9, page 4.9-61), the Project would capture
groundwater that is comprised of natural recharge and groundwater already held in
storage that would be retrieved before it flows to the Dry Lakes where it is lost to
evaporation. To capture the water, groundwater would be extracted from the wellfield to
intentionally lower the water table. The water table would be lowered to a level at or
below the water levels at the Dry Lakes to gain control of the flow and to prevent the
water from flowing to the Dry Lakes. Complete recovery of water levels to pre-Project
levels is estimated to occur at 67 years after the Project pumping stops. Hydrological
studies conducted during and after the preparation of the 2012 EIR indicate that an
average annual pumping rate of 50,000 AFY would be an efficient pumping volume to
reverse the groundwater flow south of the Fenner Gap, thus creating an effective
groundwater hydraulic control mechanism that alters the gradient so that the flow of
groundwater changes direction from flowing toward the Dry Lakes to flowing toward the
wellfield and allows for the conservation of fresh groundwater (2012 EIR Section 4.9.3
Hydrology and Water Quality, p. 4.9-5). Table 4.9-11, tabulates the volumes of
groundwater that would be recovered under the three scenarios; 2012 EIR Figures 4.911a and 4.9-11b illustrate this concept. Based on the Project scenario modeling results,
within 67 years after pumping ceases, the groundwater storage levels are anticipated to
fully recover to pre-Project conditions.
Supplemental groundwater modeling also showed that pumping at higher rates during the
initial period of Project operations would save even larger amounts of water for
beneficial use and would allow for hydraulic control earlier in the life of the Project
(2012 EIR, Section 4.9.3 Hydrology and Water Quality, pp. 4.9-72 to 4.9-73 and
Appendix H2 Supplemental Assessment of Pumping Required, pp. 7-11). Pumping at a
rate of 75,000 AFY during the first 25 years and 25,000 AFY during the second 25 years
would reduce evaporative losses by approximately an additional 130,000 AF over the 50year term of the Project (2012 EIR, Appendix H2 Supplemental Assessment of Pumping
Required). This analysis shows that pumping above natural recharge rates increases the
conservation of water that would otherwise evaporate, resulting in reduced overall losses
from the groundwater basin compared to a natural recharge only scenario. Pumping at
higher rates early in the Project captures more water in transit to the Dry Lakes and
reduces evaporative losses.
The modifications to the Project would not increase groundwater pumping rates. The
water treatment facilities would treat the stored groundwater to meet quality standards
anticipated to be required to pump into the CRA. The modifications to the Project would
not change the Project’s effects on groundwater.
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Natural Springs
Since the certification of the 2012 EIR, studies have been published evaluating the
potential that local natural springs may be hydrologically connected to the underlying
aquifer, suggesting that reduction in groundwater levels could adversely affect the
springs, which are a vital resource for native wildlife including bighorn sheep. In 2018,
the Mojave Desert Land Trust requested a report prepared by Andy Zdon et. al.,
(Understanding the source of water for selected springs within Mojave Trails National
Monument, California; 2018 hereafter referred to as the Zdon report). The Zdon report
addressed the topic of Bonanza Spring, the largest spring in the southeastern Mojave
Desert, characterized in the 2012 EIR as a perched spring disconnected from the basin-fill
aquifer system. The report evaluated the source of spring flow at Bonanza Spring, based
upon published geologic maps, measured groundwater levels, water quality chemistry,
and isotope data compiled from both published sources and new samples collected for
water chemistry and isotopic composition.
Zdon’s evaluation suggested a different conclusion from the analyses summarized in the
SMWD 2012 EIR; specifically concluding that Bonanza Spring has a regional water
source, in hydraulic communication with basin fill aquifer systems and deriving its water
from recharge north of the Clipper Mountains, and could be impacted if groundwater
levels decrease at, or near, the spring. Zdon suggested that neighboring Lower Bonanza
Spring appears to primarily be a downstream manifestation of surfacing water originally
discharged from the Bonanza Spring source, whereas other springs in the area –
Hummingbird, Chuckwalla, and Teresa Springs – each appear to be locally sourced as
“perched” springs. The Zdon report recommended that future groundwater development
in the region, should it occur, be cognizant of the likelihood of a hydraulic connection
between the recharge area for Fenner Valley, and Fenner Valley itself with Bonanza
Spring. Based on the existing source characterization of Bonanza Spring, Zdon suggested
that a reduction in groundwater level could result in an uncertain, but potentially
substantial decrease in free-flowing water from the spring source. Zdon recommended
that future groundwater-level monitoring be designed and installed, including additional
monitoring wells between a proposed well field in Fenner Valley and the spring.
In June 2018, Dr. David Kreamer, a UNLV Hydrology Professor, prepared an external
peer review and evaluation of the Zdon report. The review encompassed selected
references cited from Zdon and other sources, as well as a field study of Upper and
Lower Bonanza Spring, its watershed, and surrounding area. Dr. Kreamer’s evaluation
concluded that the Zdon report’s information pertaining to water quality and isotopic
relationships for springs, wells and groundwater in the southeast Mojave Desert is poorly
referenced, and that Zdon’s conclusions – particularly with respect to the purported
connection between Bonanza Spring and the Fenner and Cadiz Basins – are unsupported
by the evidence cited. Overall, Dr. Kreamer noted that there is disagreement between the
data presented in the Zdon report and data published elsewhere, and he concluded that a
complete interpretation of all available data supports completely different and sometimes
opposite conclusions reached by Zdon.
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In January 2019, Dr. David Kreamer prepared an external peer review and evaluation of a
second Zdon report, Use of Radiocarbon Ages to Narrow Groundwater Recharge
Estimates in the Southeastern Mojave Desert (Love and Zdon 2018; hereafter referred to
as the Love and Zdon report). The Love and Zdon report attempt to critically review and
constrain estimates of groundwater recharge in the Southeastern Mojave Desert by use of
radiocarbon dating. The conclusions reached in this paper rely on previous published
work in non-journal publications, and one round of radiochemical measurements made at
five (5) selected springs. Dr. Kreamer concluded that while the Love and Zdon report
adds data to study of springs in the Mojave Desert, the conclusions were seriously
flawed, contain both citations and self-citations from non-referenced work, do not
adequately describe limitations or uncertainties in their work, fail in some cases to
consider the possibility of local spring recharge beyond surface catchments, use different
areas and basins for their comparison of annual recharge volumes, and neglect the
incorporation of standard methodologies to collect and interpret their data. In sum, Dr.
Kreamer suggested that the Love and Zdon report was found to suffer from critical
weaknesses which undercut and invalidate some of its conclusions, and contains serious
methodological omissions in interpretation of recharge and average groundwater
residence time, which ultimately influence the interpretation for the hydrogeology of the
study area.
In February 2019, a peer review was conducted for the 2012 EIR conclusions and
effectiveness of the GMMMP (Appendix A). The report, by Three Valley Municipal
Water District, addressed concerns presented in the Zdon report. The peer review study
concluded that the evidence presented in 2012 EIR accurately reflected the best available
science, and that the GMMMP provided substantial mitigation values. The study
recommended additional monitoring to augment the data collection, but was clear to
conclude that the new recommendations did not present new information or contradict the
conclusions of the 2012 EIR.
In summary, the Zdon report and the Love and Zdon report prepared since the
certification of the 2012 EIR do not contain any new information that changes the
conclusions of the analysis in the 2012 EIR with respect to potential adverse effects on
natural springs. The referenced reports are provided in Appendix D of this Addendum.
c)

The placement of the constructed infrastructure, specifically the water treatment plant,
could result in changing the existing drainage patterns by blocking or re-routing existing
flow patterns within the modified pipeline alignment. The changed flow path of water
could result in erosion or siltation that could result in damage to structures or the
environment from erosion or flooding. However, the treatment facilities would be
installed outside of defined washes.
As described in the 2012 EIR, Mitigation Measure HYDRO-4 ensures that above ground
structures are not placed within any visible stream drainage or wash in a manner that
could result in the restriction of surface water flow. In addition, because the drainage
patterns of the intermittent streams in desert areas can change annually, if not with each
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individual rain event, the infrastructure elements shall be constructed to be protected
from future changes to drainage patterns by routing water away and around the structures
in such a manner so as to not concentrate the flow and increase the potential for erosion.
Project operators shall prepare a drainage analysis to ensure that diverted stormwater
runoff does not affect downstream railroad crossings, roads, or other infrastructure.
d)

The Project area is not located within the 100-year flood zone maps prepared by FEMA.
The area is not subject to seiches, tsunamis, or mudflows. Although not identified as
being within 100-year flood maps, the general area is known to experience occasional
seasonal short-term flooding. The seasonal flooding could damage above-ground
structures such as well heads and supporting power equipment. Implementation of
Mitigation Measure HYDRO-4 would ensure that the Project would not adversely affect
the floodplain.

e)

As described in the 2012 EIR, Section 4.9, and associated groundwater studies conducted
for the Project, intentional lowering of groundwater levels (1) is necessary to conserve
water that would otherwise be lost to evaporation, (2) is part of the Project’s
comprehensive groundwater management program that is subject to continuous
monitoring and adaptive management, if necessary, and (3) would not cause any longterm material impacts to the aquifer system or surface uses within the Project area. As
described in the 2012 EIR, Appendix B2, Groundwater Stewardship Committee October
2011 Summary of Findings and Recommendations, and Appendix H1, Cadiz
Groundwater Modeling and Impact Analysis, the Project is consistent with legal
principles applicable to groundwater management in California.
There is no Groundwater Sustainability Agency required under the Sustainable
Groundwater Management Act for the groundwater basin. Furthermore, the project would
be consistent with the San Bernardino County Groundwater Management Ordinance as
managed and documented within the GMMMP. As described in the 2012 EIR, Mitigation
Measure HYDRO-1 through HYDRO-4 would be implemented to reduce potential
impacts to hydrological resources. Impacts related to modification of the Project during
construction and operation are consistent with those described in Section 4.9 of the EIR
and no new mitigation is required. Therefore, Project impacts, as modified, would remain
less than significant with mitigation incorporated.

Mitigation Measures in the 2012 EIR
HYDRO-1: A construction and maintenance Storm Water Pollution Prevention Plan
shall be prepared and included in construction specifications and Operations and
Maintenance Manual (OMM) for the Project. At a minimum, the plan shall include the
following required Best Management Practices or equivalent measures:


Install temporary sediment fences or straw waddles at stream crossings or washes to
prevent erosion and sedimentation during construction, including at each ARZC
railroad trestle along the pipeline alignment.



Establish designated fueling areas equipped with secondary containment,



Require drip-pans under all idle equipment on the construction sites,
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Ensure that spill prevention kits are present at all construction sites.

HYDRO-2: Chapter 6.4 of the GMMMP shall be implemented to address the potential
impacts for the migration of the saline/freshwater water interface to adversely affect
groundwater quality. If monitored increases in TDS result in impairment to beneficial
uses of groundwater by overlying land owners, one or more of the following corrective
measures shall be implemented:


Deepen or otherwise improve the efficiency of the impacted well(s); or



Blend impacted well water with another local source; or



Construct replacement well(s); or



Pay the impacted well owner for any increased material pumping costs incurred by
the well owner; or



Modify Project operations until adverse effects are no longer present at the affected
well(s). Modification to Project operations would include one or more of the
following:





Reduction in pumping from Project wells; or



Revision of pumping locations within the Project wellfield; or



Stoppage of groundwater extraction for a duration necessary to correct the
predicted adverse effect on existing wells; or

Installation of an injection or extraction well(s) in conjunction with appropriate
injection of lower-TDS water or extraction of higher-TDS water to manage the
migration of high-TDS water from the Dry Lakes.

HYDRO-3: Chapter 6.2 of the GMMMP shall be implemented to address potential
impacts to Third Party wells. If a written complaint by a well owner is received regarding
decreased groundwater production yield, degraded water quality, or increased pumping
costs submitted by neighboring landowners or the salt mining operators on the Bristol
and Cadiz Dry Lakes, the following corrective measures shall be implemented:


Arrange for an interim water supply to the affected party as necessary.



Implement additional corrective measures that include one or more of the following
actions:


Deepen or otherwise improve the efficiency of the impacted well(s); or



Blend impacted well water with another local source; or



Construct replacement well(s); or



Pay the impacted well owner for any increased material pumping costs incurred
by the well owner; or



Modify Project operations until adverse effects are no longer present at the
affected well(s). Modification to Project operations would include one or more of
the following:
•

Reduction in pumping from Project wells; or

•

Revision of pumping locations within the Project wellfield; or
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•

Stoppage of groundwater extraction for a duration necessary to correct the
predicted adverse effect on existing wells.

HYDRO-4: All construction and operation plans shall be prepared that identify standard
best management practices (BMPs) to control drainage around the Project infrastructure
including but not limited to wellpads, pump stations, an energy generation facility, air
relief valves, forebay and equalization storage facilities, spreading basins, and railcar
wash areas. The BMPs shall include placing facility and well pads and above-ground
appurtenant facilities outside of visible drainages; and grading well pads to disperse
runoff from the site in a manner that minimizes scour potential of storm water. BMPs
include the use of physical barriers to prevent or manage seepage, detain runoff and
prevent erosion during construction and operation and may include the use of siltation
straw wattles, hay bales, setbacks and buffers, and other similar methods that reduce the
energy in surface water flow.

Significance Determination
Impacts from construction and operation to hydrology and water quality resources from the
Project modifications are consistent with those identified in the 2012 EIR. Substantial changes are
not proposed in the Project, requiring major revisions of the previous EIR due to the involvement
of new significant environmental effects or a substantial increase in the severity of previously
identified significant effects to hydrology and water quality resources. No new information of
substantial importance indicates the project would have one or more significant effects not
discussed in the previous EIR nor are significant effects previously examined substantially more
severe than described in the previous EIR. No mitigation measures or alternatives previously
found not to be feasible would in fact be feasible and would substantially reduce one or more
significant effects of the project; and no mitigation measures or alternatives that are considerably
different from those analyzed in the previous EIR would substantially reduce one or more
significant effects to hydrology and water quality resources.
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X.

Land Use and Planning

Summary of Project Impact and Mitigation Analysis in 2012 EIR
Table 19 summarizes the Impact and Mitigation Analysis in 2012 EIR for land uses in the Project
area. The EIR determined that the Project would have a less than significant effect to existing
land uses and no mitigation was required.
TABLE 19
LAND USE AND PLANNING IMPACTS AND MITIGATION SUMMARY
Proposed Project Impact

Mitigation Measure

Significance Conclusion

Groundwater Conservation and Recovery Component
Divide an Established
Community

None required

Less than significant

Consistency with Land Use
Plans

None required

Less than significant

Habitat Conservation Plans or
Natural Community
Conservation Plans

None required

No impact

Socioeconomics

None required

Beneficial

Environmental Justice

None required

No impact

Imported Water Storage Component
Divide an Established
Community

None required

No impact

Consistency with Land Use
Plans

None required

Less than significant

Habitat Conservation Plans or
Natural Community
Conservation Plans

None required

No impact

Socioeconomics

None required

Beneficial

Environmental Justice

None required

No impact

Impact and Mitigation Analysis of Project Modifications
Land uses in the Project area have not changed since the preparation of the 2012 EIR. Land uses
in the Project area consist largely of open space, mining, utility corridors, water conveyance, and
military installations Modifications to the Project are evaluated for consistency with surrounding
land uses.
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Issues (and Supporting Information Sources):

Potentially
Significant
Impact

Less Than
Significant with
Mitigation
Incorporated

Less Than
Significant
Impact

No Impact

☐
☐

☐
☐

☐
☒

☒
☐

LAND USE AND PLANNING —
Would the project:
a)

Physically divide an established community?

b)

Cause a significant environmental impact due to a
conflict with any land use plan, policy, or regulation
adopted for the purpose of avoiding or mitigating an
environmental effect?

Discussion
a)

The nearest residential and commercial communities to the Project area are in
Chambless, 5 miles to the north of the Project area, Amboy, 15 miles to the west of the
Project area and Twentynine Palms, 40 miles to the southwest. The pipeline alignment
modification adds approximately 2 miles of pipeline to the 43-mile original alignment
evaluated in the EIR. The new alignment would turn west 90 degrees from the ARZC
ROW for approximately 1.9 miles, then turn north for an additional 1.9 miles to extend
into the Cadiz Project site (Figure 2). Construction and operation of the Project
modifications would occur within private lands, with the exception of 41 feet of pipeline
that would be installed on BLM NCL lands. There are no communities within the vicinity
of the Project modifications. Therefore, no impact would occur.

b)

The Project modifications occur on lands zoned as AG. The San Bernardino County
Development Code (2009) allows Utilities development to occur on lands zoned as AG,
subject to a Conditional Use Permit (CUP), unless exempt under Government Code §§
53091(e). The State of California Government Code establishes an exemption for “the
location or construction of facilities for the production, generation, storage, treatment, or
transmission of water….” from county or city building and zoning ordinances. (Gov.
Code §§ 53091(d), (e)) The implementation of the Project modifications by FVWA
would be covered under this exemption for the construction and operation of facilities
that are used to produce, store and transmit water. Considering the Project as a whole is
exempt from the County’s zoning ordinances, no CUP for the Project modifications is
required from San Bernardino County, and the Project as modified, would not conflict
with the County Land Use designations.
The modified pipeline alignment, 41 linear feet, occurs on lands designated by BLM as
the Cadiz Valley ACEC and the South Mojave - Amboy NCL lands (Figure 3). These
designations have been established to protect high quality habitat for desert tortoise. The
Project as modified would be required to comply with BLM’s criteria for development
within these designated areas. However, as described in the 2012 EIR, impacts to the
desert tortoise are not anticipated to occur with mitigation measures adopted to protect
sensitive biological species in the Project area (ESA, 2012). As required under the
National Environmental Policy Act (NEPA), impacts to the ACEC and/or NCL as a result
of the segment of the modified pipeline alignment that would be installed on BLM
managed lands would be determined by the BLM during review of the Project’s SF299
Application for Transportation and Utility Systems and Facilities on Federal Lands.
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NEPA requires that federal agencies take their own steps to assess potential
environmental impacts. As the managing federal agency, BLM would either grant or
deny the easement for the 41-feet of pipeline upon completion of the NEPA process.
Impacts related to modification of the Project during construction and operation are consistent
with those described in Section 4.10 of the EIR. No new mitigation is required, therefore, Project
impacts, as modified, would remain less than significant.

Significance Determination
Impacts from construction and operation to land uses from the Project modifications are
consistent with those identified in the 2012 EIR. Substantial changes are not proposed in the
Project, requiring major revisions of the previous EIR due to the involvement of new significant
environmental effects or a substantial increase in the severity of previously identified significant
effects to land uses and planning. No new information of substantial importance indicates the
project would have one or more significant effects not discussed in the previous EIR nor are
significant effects previously examined substantially more severe than described in the previous
EIR. No mitigation measures or alternatives previously found not to be feasible would in fact be
feasible and would substantially reduce one or more significant effects of the project; and no
mitigation measures or alternatives that are considerably different from those analyzed in the
previous EIR would substantially reduce one or more significant effects to land uses and
planning.
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XI.

Mineral Resources

Summary of Project Impacts and Mitigation Analysis in 2012 EIR
Table 20 summarizes the Impact and Mitigation Analysis in 2012 EIR for mineral resources in
the Project area. The EIR determined that the Project would have a less than significant effect to
mineral resources with implementation of MIN-1 mitigation measure.
TABLE 20
MINERAL RESOURCES IMPACTS AND MITIGATION SUMMARY
Proposed Project Impact

Mitigation Measure

Significance Conclusion

Groundwater Conservation and Recovery Component
Loss of Availability of Known
Mineral Resources

MIN-1

Less than significant with mitigation

Loss of Availability of Locally
Important Mineral Resources

None required

No impact

Imported Water Storage Component
Loss of Availability of Known
Mineral Resources

None required

No impact

Loss of Availability of Locally
Important Mineral Resources

None required

No impact

Impact and Mitigation Analysis of Project Modifications
Mineral excavation and locations of known mineral resources within the vicinity of the Project as
a whole have not changed since the preparation of the 2012 EIR. Mineral resource impacts are
based upon the Project modifications’ proximity to nearby mineral resources that are identified as
being of importance on a local, regional, state, or federal level.

Issues (and Supporting Information Sources):

Potentially
Significant
Impact

Less Than
Significant with
Mitigation
Incorporated

Less Than
Significant
Impact

No Impact

MINERAL RESOURCES — Would the project:
a)

Result in the loss of availability of a known mineral
resource that would be of value to the region and the
residents of the state?

☐

☒

☐

☐

b)

Result in the loss of availability of a locally-important
mineral resource recovery site delineated on a local
general plan, specific plan, or other land use plan?

☐

☐

☐

☒
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Discussion
a)

Playas in the local area have historically and are currently producing evaporite minerals:
Tetra Technologies produces salts at Bristol and Cadiz Dry Lakes; National Chloride
produces salts at Bristol Dry Lake and the Salt Products Company produces salt at Danby
Dry Lake. The salt producing operations at Bristol and Cadiz Dry Lakes recover sodium
chloride by pumping saline water from wells into trenches, where evaporation removes
more water from the solution. As described in the 2012 EIR, if the Project drawdown
results in water levels too deep to initiate the salt concentration process by simple
excavation, this impact would be considered significant since the salt production
operators would have to initially fill the trenches with pumped saline groundwater, thus
incurring an added operational cost (page 4.11-8). Implementation of measures identified
in Chapter 6.5 of the GMMMP as mitigation measure MIN-1 would reduce potential
impacts to brines resources. If changes in groundwater levels occur that are larger than
projected by the groundwater model simulations or if changes occur in groundwater or
brine water levels that are greater than 50 percent of the water column above the intake of
any of salt mining companies’ wells in comparison to pre-operational static levels in
wells at the margins of the dry lakes, corrective measures would be implemented.

b)

Some portions of the 43-mile water conveyance pipeline cross areas of potential mineral
resources that are on public lands managed by the BLM. No impact to availability of
mineral resources from the Project modifications would occur on BLM land considering
the area is small, adjacent to the ARZC ROW, and the 41 feet of pipeline would be
buried but not exclude availability. The remaining modified pipeline as well as the
treatment facilities would be located on private lands.

As described in the 2012 EIR, Mitigation Measure MIN-1 would be implemented to reduce
potential impacts to brine resources due to operation. Impacts related to modification of the
Project during construction and operation are consistent with those described in Section 4.11 of
the EIR and no new mitigation is required. Therefore, Project impacts, as modified, would remain
less than significant with mitigation incorporated.

Mitigation Measures
MIN-1: Chapter 6.5 shall be implemented to address the potential impact for
groundwater level drawdown on existing salt production operations. If changes in
groundwater levels occur that are larger than projected by the groundwater model
simulations or if changes occur in groundwater or brine water levels that are greater than
50 percent of the water column above the intake of any of salt mining companies’ wells
in comparison to pre-operational static levels in wells at the margins of the dry lakes, one
or more of the following actions shall be implemented:


Reduction in pumping from Project wells; or



Revision of pumping locations within the Project wellfield; or



Stoppage of groundwater extraction for a duration necessary to correct the predicted
impact; or
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Installation of injection wells to mitigate the impact, or



Compensation to mining operators for the additional costs of pumping.

Significance Determination
Impacts from construction and operation to mineral resources from the Project modifications are
consistent with those identified in the 2012 EIR. Substantial changes are not proposed in the
Project, requiring major revisions of the previous EIR due to the involvement of new significant
environmental effects or a substantial increase in the severity of previously identified significant
effects to mineral resources. No new information of substantial importance indicates the project
would have one or more significant effects not discussed in the previous EIR to resources nor are
significant effects previously examined substantially more severe than described in the previous
EIR. No mitigation measures or alternatives previously found not to be feasible would in fact be
feasible and would substantially reduce one or more significant effects of the project; and no
mitigation measures or alternatives that are considerably different from those analyzed in the
previous EIR would substantially reduce one or more significant effects to mineral resources.
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XII. Noise
Summary of Project Impacts in the 2012 EIR
Table 21 summarizes the Impact and Mitigation Analysis in the 2012 EIR. The EIR determined
that the Project would not have a significant effect due to noise during construction and operation
of the Project and no mitigation was required.
TABLE 21
NOISE IMPACTS AND MITIGATION SUMMARY
Proposed Project Impact

Mitigation Measure

Significance Conclusion

Groundwater Conservation and Recovery Component
Sensitive Receptors

None required

Less than significant

Ground-borne Vibrations and
Ground-borne Noise

None required

Less than significant

Ambient Noise Levels

None required

Less than significant

Exposure to Excessive Noise
Levels

None required

Less than significant

Imported Water Storage Component
Sensitive Receptors

None required

Less than significant

Ground-borne Vibrations and
Ground-borne Noise

None required

Less than significant

Ambient Noise Levels

None required

Less than significant

Exposure to Excessive Noise
Levels

None required

Less than significant

Impact and Mitigation Analysis of Project Modifications
The predominant sources of noise in the vicinity of the Project area have not changed since the
preparation of the 2012 EIR which include railroad noise, roadway traffic, and equipment noise
from existing agricultural operations. The noise surrounding the Project site would be expected to
be typical of open space and agricultural areas.

Issues (and Supporting Information Sources):

Potentially
Significant
Impact

Less Than
Significant with
Mitigation
Incorporated

Less Than
Significant
Impact

No Impact

NOISE — Would the project result in:
a)

Generation of a substantial temporary or permanent
increase in ambient noise levels in the vicinity of the
project in excess of standards established in the local
general plan or noise ordinance, or applicable
standards of other agencies?

☐

☐

☒

☐

b)

Generation of excessive groundborne vibration or
groundborne noise levels?

☐

☐

☒

☐
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Issues (and Supporting Information Sources):

c)

For a project located within the vicinity of a private
airstrip or an airport land use plan or, where such a
plan has not been adopted, within two miles of a
public airport or public use airport, would the project
expose people residing or working in the project area
to excessive noise levels?

Potentially
Significant
Impact

Less Than
Significant with
Mitigation
Incorporated

Less Than
Significant
Impact

No Impact

☐

☐

☒

☐

Discussion
a)

Noise levels associated with the construction and operation of the Project are described in
Tables 4.12-2 and 4.12-3 of the 2012 EIR. The loudest portion of typical construction
would be during excavation of the pipeline trenches and when blasting or drilling through
rock if needed. The nearest sensitive receptors to construction activities are
approximately 3.3 miles to the north of the Project wellfield. The location of the
treatment facilities is approximately 4 miles southwest from the Project wellfield (Figure
2)
Construction methods within the new pipeline alignment would be similar to those
assessed in the EIR. Construction of the treatment plant would generate noise temporarily
during installation, but once constructed the facility would result in minimal noise
impacts. Considering construction noise from the treatment plant would be
approximately 7 to 8 miles from the nearest sensitive receptors, noise would attenuate to
imperceptible levels. The construction zone is in a remote area and the temporary noise
would not be audible to sensitive receptors. No new impacts to wildlife would occur,
since the EIR considered construction and operational noise on wildlife. The proposed
modifications may extend construction slightly, but would not substantially increase
noise impacts.
As described in the 2012 EIR, Section 4.12, the predominant sources of noise include
railroad noise, roadway traffic, and equipment noise from existing agricultural
operations. Military operations including explosions and low-flying aircraft also generate
noise in the valley. Average noise levels in desert environments typically are in the range
of 35-55 A-weighted decibels (dBA). In this naturally quiet environment, trains
traversing the valley (10 to 20 per day on the BNSF and 2 or 3 on the ARZC) are the
primary source of man-made noises. As described in the 2012 EIR, page 4.4-40,
construction noise would temporarily affect wildlife species in the near proximity.
However, construction of the Project would occur incrementally, and noise would be
localized to the area of work. Given the vast open space in the Project area, the
construction noise would attenuate to moderate levels within a few hundred feet.
Furthermore, the proposed modifications would not result in substantially increased
construction noise compared to that analyzed in the 2012 EIR.
Noise generated by the water treatment facilities pumps during operation is not expected
to exceed 65 dBA outside the facility boundary (Figure 6). As with the facilities
described in the 2012 EIR, page 4.12-10, water treatment facilities would be constructed
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with sound attenuation features to limit noise generation. Operational noise impacts
associated with the proposed modifications would be similar to that analyzed in the 2012
EIR.
b)

Ground borne vibration (GBV) created by construction activity, notably grading and
excavation utilizing large bulldozers, would fall within the range of readily perceivable
vibration at 25 feet from source but would not exceed the threshold at which continuous
vibration would begin to annoy people. Ground borne vibration would attenuate at a rate
of approximately 6 VdB per doubling of distance. Considering the nearest sensitive
receptors are approximately 7 to 8 miles from the treatment facilities and new pipeline
alignment, the nearest sensitive receptor would be exposed to minimal GBV if any.

c)

The Project site is located in close proximity to the private airstrip owned and maintained
by Cadiz Inc. This airstrip is used approximately five times a month and is not available
to the public. During construction, there may be a minor increase in the number of flights
into and out of the airstrip associated with various contractor personnel visiting the
Project area as but it is expected that the increase would amount to less than five visits
per week and would be temporary, only lasting throughout construction. Ongoing travel
to and from the Project site for ongoing maintenance of the facilities and pump stations
would occur infrequently and should be on par with current airstrip operations. Therefore,
future employees on the Project site would not be subjected to excessive noise levels
from airstrip activity.

Impacts related to modification of the Project during construction and operation are consistent
with those described in Section 4.12 of the EIR. No new mitigation is required, therefore, Project
impacts, as modified, would remain less than significant.

Significance Determination
Impacts from noise to sensitive receptors from construction and operation of the Project
modifications are consistent with those identified in the 2012 EIR. Substantial changes are not
proposed in the Project, requiring major revisions of the previous EIR due to the involvement of
new significant environmental effects or a substantial increase in the severity of previously
identified significant effects. No new information of substantial importance indicates the project
would have one or more significant effects not discussed in the previous EIR nor are significant
effects previously examined substantially more severe than described in the previous EIR. No
mitigation measures or alternatives previously found not to be feasible would in fact be feasible
and would substantially reduce one or more significant effects of the project; and no mitigation
measures or alternatives that are considerably different from those analyzed in the previous EIR
would substantially reduce one or more significant effects from noise to sensitive receptors.
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XIII. Public Services
Summary of Project Impacts in the 2012 EIR
Table 22 summarizes the Impact and Mitigation Analysis in 2012 EIR to public services. The
EIR determined that the Project would have a less than significant effect to public services.
Impacts and mitigation to energy usage described in the table below are addressed separately.
TABLE 22
PUBLIC SERVICES AND UTILITIES IMPACTS AND MITIGATION SUMMARY
Proposed Project Impact

Mitigation Measure

Significance Conclusion

Groundwater Conservation and Recovery Component
Public Services

None required

Less than significant

Expansion of New Wastewater
Facilities and Compliance with
Wastewater Requirements

None required

Less than significant

Storm Water Drainage Facilities

HYDRO-1, HYDRO-5, and UTIL-1

Less than significant with mitigation

Expansion of New Water Supply
Facilities

None required

Less than significant

Solid Waste

None required

Less than significant

Disruption of Local and Regional
Utilities

UTIL-2

Less than significant with mitigation

Energy Usage

UTIL-3

Less than significant with mitigation

Imported Water Storage Component
Public Services

None required

Less than significant

Expansion of New Wastewater
Facilities and Compliance with
Wastewater Requirements

None required

No impact

Storm Water Drainage Facilities

HYDRO-1, HYDRO-5, and UTIL-4

Less than significant with mitigation

Expansion of New Water Supply
Facilities

None required

Less than significant

Solid Waste

None required

Less than significant

Disruption of Local and Regional
Utilities

UTIL-2

Less than significant with mitigation

Energy Usage

None required

Less than significant
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Impact and Mitigation Analysis of Project Modifications
Public services in the vicinity of the Project have not changed since the preparation of the
2012 EIR.

Issues (and Supporting Information Sources):

Potentially
Significant
Impact

Less Than
Significant with
Mitigation
Incorporated

Less Than
Significant
Impact

No Impact

☐
☐
☐
☐
☐

☐
☐
☐
☐
☐

☒
☒
☐
☐
☐

☐
☐
☒
☒
☒

PUBLIC SERVICES — Would the project:
a)

Result in substantial adverse physical impacts
associated with the provision of new or physically
altered governmental facilities, need for new or
physically altered government facilities, the
construction of which could cause significant
environmental impacts, in order to maintain
acceptable service ratios, response times, or other
performance objectives for any of the following public
services:
i)

Fire protection?

ii)

Police protection?

iii)

Schools?

iv)

Parks?

v)

Other public facilities?

Discussion
a.

The Project modifications would include treatment facilities and pipeline realignment
located on privately owned land. During construction of the Project and Project
modifications, approximately 240 workers would be on-site at any given time, for a
period of up to two years. The Project would maintain fire suppression equipment,
trained personnel, and an emergency evacuation plan. The existing Cadiz wells would
provide water for the fire suppression systems.
Emergency medical service demand could increase during the summer months, due to the
potential for workers to experience heat exhaustion and/or sunstroke during periods of
extreme heat. In addition, accidents can occur during construction, necessitating
emergency response to the Project site. The construction contractor would provide safety
training to all construction workers and would have sufficient on-site medical supplies to
address heat-related illness and minor injuries. The Cadiz agricultural operations have
first aid materials onsite and the site manager has been trained as a first responder. In
addition, the existing Wonder Valley Fire Station has confirmed that it has the capacity to
meet the minor increase in demand for fire and emergency services that could occur
during construction and operation of the Project. As described in the 2012 EIR, the
Morongo Basin Police Station has the capacity to meet the minor increase in law
enforcement service calls that could result during construction of the Project.
Additionally, the minor increase in emergency medical, police, and fire protection service
calls during construction and operation would be short-term and would not require the
provision of new or the expansion of existing governmental facilities in order to maintain
acceptable services to the Project area.
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The Project would not construct or require the construction of permanent residential
development and operation of the Project would not require a substantial number of new,
full-time employees. The Project would not result in the need to expand existing or
construct new school or library facilities or affect school related services. Similarly,
because the proposed Project does not include residential development and would not
bring a substantial number of new, full-time employees to the Project area, it would not
result in substantial adverse physical impacts associated with the expansion of hospitals
or other public facilities.
Impacts related to modification of the Project during construction and operation are consistent
with those described in Section 4.13 of the EIR. No new mitigation is required, therefore, Project
impacts, as modified, would remain less than significant.

Significance Determination
Impacts from construction and operation to public services from the Project modifications are
consistent with those identified in the 2012 EIR. Substantial changes are not proposed in the
Project, requiring major revisions of the previous EIR due to the involvement of new significant
environmental effects or a substantial increase in the severity of previously identified significant
effects to public services. No new information of substantial importance indicates the project
would have one or more significant effects not discussed in the previous EIR resources nor are
significant effects previously examined substantially more severe than described in the previous
EIR. No mitigation measures or alternatives previously found not to be feasible would in fact be
feasible and would substantially reduce one or more significant effects of the project; and no
mitigation measures or alternatives that are considerably different from those analyzed in the
previous EIR would substantially reduce one or more significant effects to public services.
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XIV. Transportation and Traffic
Summary of Project Impacts in the 2012 EIR
Table 23 summarizes the Impact and Mitigation Analysis in 2012 EIR for transportation and
traffic. The EIR determined that the Project would have a less than significant effect with
implementation of TR-1 through TR-4 mitigation measures.
TABLE 23
TRAFFIC AND TRANSPORTATION IMPACTS AND MITIGATION SUMMARY
Proposed Project Impact

Mitigation Measure

Significance Conclusion

Groundwater Conservation and Recovery Component
Consistency with Regulations for
Circulation System Performance

TR-1 through TR-4

Less than significant with mitigation

Congestion Management
Program/ LOS Standard

TR-1 through TR-4

Less than significant with mitigation

Air Traffic

None required

Less than significant

Traffic Hazards

TR-1 through TR-4

Less than significant with mitigation

Emergency Access

TR-1

Less than significant with mitigation

Public Transit, Bicycle, or
Pedestrian Facilities

None required

No impact

Imported Water Storage Component
Consistency with Regulations for
Circulation System Performance

TR-1 through TR-4

Less than significant with mitigation

Congestion Management
Program/ LOS Standard

TR-1 through TR-4

Less than significant with mitigation

Air Traffic

None required

Less than significant

Traffic Hazards

TR-1 through TR-4

Less than significant with mitigation

Emergency Access

TR-1

Less than significant with mitigation

Public Transit, Bicycle, or
Pedestrian Facilities

None required

No impact

Impact and Mitigation Analysis of Project Modifications
The transportation and traffic conditions in the vicinity of the Project have not changed since the
preparation of the 2012 EIR. Increased traffic volumes estimated for project construction and
operation were compared with existing roadway conditions and State and County thresholds.

Issues (and Supporting Information Sources):

Potentially
Significant
Impact

Less Than
Significant with
Mitigation
Incorporated

Less Than
Significant
Impact

No Impact

☐

☒

☐

☐

XVII. TRANSPORTATION — Would the project:
a)

Conflict with a program plan, ordinance or policy
addressing the circulation system, including transit,
roadway, bicycle and pedestrian facilities?
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Issues (and Supporting Information Sources):

Potentially
Significant
Impact

Less Than
Significant with
Mitigation
Incorporated

Less Than
Significant
Impact

No Impact

b)

Would the project conflict or be inconsistent with CEQA
Guidelines section 15064.3, subdivision (b)?

☐

☒

☐

☐

c)

Substantially increase hazards due to a geometric
design feature (e.g., sharp curves or dangerous
intersections) or incompatible uses (e.g., farm
equipment)?

☐

☐

☒

☐

d)

Result in inadequate emergency access?

☐

☐

☒

☐

Discussion
a)

The Project would not result in significant increases of traffic once construction is
completed since the Project and Project modifications would not require a substantial
number of on-site workers and only minimal maintenance trips on local roadways
including the Cadiz-Rice road. Therefore, the Project would not conflict with the San
Bernardino County CMP, the Circulation Element of the San Bernardino County General
Plan, or SCAG’s Regional Transportation Plan.
The pipeline construction would occur adjacent to the ARZC rail system. Construction at
rail line crossings would be either by jack and bore or conventional tunnel with ribs and
lagging or lineal plate. All construction operations at rail line crossings would be
coordinated with the affected railroad companies to ensure that normal operations would
not be affected. Additionally, construction materials and equipment, particularly
oversized loads may be delivered to the construction site via the BNSF Railroad and
dropped off at the intersection with the ARZC rail line. Equipment and materials would
then be delivered to construction sites using either the existing ARZC rail system or by
truck. Coordination with the ARZC and BNSF Railroad would be required. Currently, the
BNSF rail line is used frequently during the day. The ARZC rail line is used a few times
per day. Shipments on the BNSF and the ARZC rail lines would not substantially
increase the overall number of trains running on the BNSF or ARZC rail lines, but may
add a few trains per day during peak delivery periods. As described in the 2012 EIR,
Mitigation Measures TR-2 through TR-4 would be implemented to reduce potential
impacts to railway transit.

b)

The Project would increase traffic on local roadways during construction, though the
local roadways currently have very little traffic as the greater Project area is sparsely
populated. Construction of the Project is expected to last up to 2 years. The primary
impacts from the movement of construction trucks would include short-term and
intermittent impacts on roadway capacities due to slower moving vehicles. Trafficgenerating construction activities would consist of the arrival and departure of
constructions workers, trucks hauling equipment and materials to the construction site,
the hauling of excavated soils, and importing of new fill. Trucks leaving roadways onto
construction sites would slow any traffic and could result in hazards to fast moving traffic
on the sparsely used roads. If lane closures or flagmen are required to manage traffic
during delivery of construction equipment, an encroachment permit from Caltrans would
be necessary.
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The Project would not increase average daily trips on local highways considerably or
cause delays on local county roads such as the Cadiz-Rice road. Construction related
traffic would slow to exit SR-62 near the Cadiz-Rice road exit and at the Amboy exit on
US-66 and may briefly affect through-traffic speeds. Traffic control measures, including
turn-off lanes may be necessary to avoid impacts to high speed traffic. Implementation of
a traffic control plan as described in Mitigation Measures TR-1 would reduce
construction-related traffic impacts.
The Project would not conflict with CEQA Guidelines section 15064.3, subdivision (b).
c)

The Project would not construct or modify roadways or alter the existing regional
circulation system. Therefore, it would not introduce hazardous design features into the
existing environment.

d)

The Project would not impede traffic in the Project area and would not create obstacles to
emergency service providers since no road or lane closures would be necessary. The
nearest fire station is the Wonder Valley fire station, located approximately 33 miles west
of the Project site. The average fire response time to the Project site is 35 minutes to one
hour depending on where the emergency is located on the Cadiz-Rice road. Police
protection services are provided by SBCSD’s Morongo Basin Station, located 78 miles
west of the Project site. The average police response time is one hour. Mitigation
Measure TR-1 also requires coordination with emergency service providers at least one
month prior to construction within roadways that might affect emergency response times.

As described in the 2012 EIR, Mitigation Measure TR-1 through TR-4 would be implemented to
reduce potential impacts. Impacts related to modification of the Project during construction and
operation are consistent with those described in Section 4.15 of the EIR and no additional
mitigation is required. Therefore, impacts due to construction and operation of the Project as
modified would remain less than significant with mitigation incorporated.

Mitigation Measures in the 2012 EIR
TR-1: A Traffic Control Plan shall be implemented that includes the following elements:


Identify hours of construction and hours for deliveries and include a discussion of
haul routes;



Identify all access restrictions, parking restrictions, and signage requirements on
major roads (e.g., speed limit);



Identify signage and flag men necessary at turn-off lanes on SR-62 and US-66 to
avoid traffic hazards on fast moving roads;



Include a plan to coordinate all construction activities with emergency service
providers in the area at least one month in advance. Emergency service providers
shall be notified of the timing, location, and duration of construction activities. All
roads shall remain passable to emergency service vehicles at all times; and



Arrange for a telephone resource to address public questions and complaints during
Project construction.
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TR-2: The construction contractor shall submit construction plans for construction within
the railroad easement to the railroad owner and operator for their review and approval.
Any plans to deliver materials on the rail lines shall be reviewed and approved by the
railroad owner and operator. The construction contractor shall obtain approval from the
railroad operator for material delivery and staging activities within the railroad right-ofway.
TR-3: During construction, all at-grade railroad crossings shall be clearly flagged and
barricaded to ensure that all vehicular traffic comes to a full stop prior to crossing
railroad tracks.
TR-4: The construction contractor shall implement mandatory railroad safety training
and implement railroad safety measures requested by the railroad operator.

Significance Determination
Impacts from construction and operation from the Project modifications are consistent with those
identified in the 2012 EIR. Substantial changes are not proposed in the Project, requiring major
revisions of the previous EIR due to the involvement of new significant environmental effects or
a substantial increase in the severity of previously identified significant effects to transportation
and traffic resources. No new information of substantial importance indicates the project would
have one or more significant effects not discussed in the previous EIR nor are significant effects
previously examined substantially more severe than described in the previous EIR. No mitigation
measures or alternatives previously found not to be feasible would in fact be feasible and would
substantially reduce one or more significant effects of the project; and no mitigation measures or
alternatives that are considerably different from those analyzed in the previous EIR would
substantially reduce one or more significant effects to transportation and traffic resources.
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XV. Energy
Summary of Project Impacts in the 2012 EIR
Table 24 summarizes the Impact and Mitigation Analysis in 2012 EIR for public services
including energy usage. The EIR determined that the Project would have a less than significant
effect to energy usage with implementation of UTIL-3 mitigation measure.
TABLE 24
ENERGY IMPACTS AND MITIGATION SUMMARY
Proposed Project Impact

Mitigation Measure

Significance Conclusion

Groundwater Conservation and Recovery Component
Public Services

None required

Expansion of New Wastewater Facilities and
Compliance with Wastewater Requirements

None required

Less than significant
Less than significant

Storm Water Drainage Facilities

HYDRO-1, HYDRO-6, and
UTIL-1

Less than significant
with mitigation

Expansion of New Water Supply Facilities

None required

Less than significant

Solid Waste

None required

Less than significant

Disruption of Local and Regional Utilities

UTIL-2

Less than significant
with mitigation

Energy Usage

UTIL-3

Less than significant
with mitigation

Public Services

None required

Less than significant

Expansion of New Wastewater Facilities and
Compliance with Wastewater Requirements

None required

Imported Water Storage Component

No impact

Storm Water Drainage Facilities

HYDRO-1, HYDRO-6, and
UTIL-4

Less than significant
with mitigation

Expansion of New Water Supply Facilities

None required

Less than significant

Solid Waste

None required

Less than significant

Disruption of Local and Regional Utilities

UTIL-2

Less than significant
with mitigation

Energy Usage

None required

Less than significant

Impact and Mitigation Analysis of Project Modifications
To convey the treated water to the CRA, modifications include the installation of two BPS, with a
combined HP of 5,828. The Project’s energy requirements have been updated since the
preparation of the 2012 EIR consistent with availability of newer engine models. With the Project
modifications, the Project as a whole would require approximately 15,170 HP. While there will
be a net increase in power needs, the 2012 EIR conservatively estimated the total HP of 16,200.
With the Project modifications, the Project as a whole would require approximately 15,170 HP to

Cadiz Valley Water Conservation, Recovery, and Storage Project
EIR Addendum

86

ESA / 210324
June 2019

EIR Addendum

operate facilities. This total power requirement is less than the total power need assumptions of
16,200 HP (12 MW), modeled in the 2012 EIR (Appendix B) which included a standby power
source. As a result of the availability of newer model engines, the estimated installed capacity to
drive the Project groundwater pumps is now approximately 8,066 HP. The addition of the BPS
would increase operational energy needs from approximately 8,066 to 15,170 HP. Therefore,
overall Project energy usage with modifications, is expected to be less than the initial Project
design evaluated in the 2012 EIR.

Issues (and Supporting Information Sources):

Potentially
Significant
Impact

Less Than
Significant with
Mitigation
Incorporation

Less Than
Significant
Impact

No Impact

ENERGY — Would the project:
a)

Result in a substantial increase in overall or per capita
energy consumption?

☐

☒

☐

☐

b)

Result in wasteful or unnecessary consumption of
energy?

☐

☐

☒

☐

c)

Require or result in the construction of new sources of
energy supplies or additional energy infrastructure
capacity the construction of which could cause
significant environmental effects?

☐

☐

☒

☐

d)

Conflict with applicable energy efficiency policies or
standards?

☐

☐

☐

☒

Discussion
a)

The Project modifications would include a number of water pumps powered by natural
gas to convey water to and from the treatment facilities as described in Table 4.
However, the total energy consumption of the Project would remain below the total 12
MW (16,200 HP) capacity assumed in the 2012 EIR (Appendix B). Therefore, the
amount of energy needed to operate the Project, including the modifications, would be
less than the assumptions in the 2012 EIR.

b)

As described in the EIR, overall net energy use for water delivery to Project Participants
would be less than a comparable delivery from the SWP since energy usage for the SWP
is greater than for the proposed Project. The Project would result in slightly smaller
energy demand than from other potential water supply sources available to the Project
The CEC estimates that delivery of water via the SWP West Branch to northern Los
Angeles County requires approximately 7,672 kWh/MG. The Project would require
approximately 6,998 kWh/MG, which is less than energy required to convey the same
amount of water through the SWP. The water treatment facilities would require 5,304
kWh per day that would be offset by hydroelectric power installed onsite. The Project
would not result in wasteful use of electricity or substantially increase energy use
compared to existing energy demands for importing water to Southern California.

c)

The Project modifications do not require the construction of new sources of energy
supplies to supply energy to the Project however, a small hydroelectric facility would be
installed onsite to offset the energy used to treat the water. Power to operate the BPS
would be provided by existing underground natural gas pipelines. Overall Project energy
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usage with modifications, is expected to be less than the initial Project design evaluated
in the 2012 EIR.
d)

To support the California Energy Action Plan II to reduce the State’s overall energy
usage, the Project would incorporate energy efficient pumps, solar and hydroelectric
power, lighting, and other equipment to minimize energy impacts. The Project as
modified would be consistent with County goals of reducing GHG emissions.

As described in the 2012 EIR, Mitigation Measure UTIL-3 would be implemented to reduce
energy usage. Impacts related to modification of the Project are less than previously estimated in
Section 4.13 of the EIR and no new mitigation would be required. Therefore, Project impacts, as
modified, would remain less than significant with mitigation incorporated.

Mitigation Measures in the 2012 EIR
UTIL-3: Pumps installed as part of the Project shall be rated for high efficiency to
minimize energy consumption.

Significance Determination
Impacts from construction and operation to energy resources from the Project modifications are
consistent with those identified in the 2012 EIR. Substantial changes are not proposed in the
Project, requiring major revisions of the previous EIR due to the involvement of new significant
environmental effects or a substantial increase in the severity of previously identified significant
effects to energy resources. No new information of substantial importance indicates the project
would have one or more significant effects not discussed in the previous EIR nor are significant
effects previously examined substantially more severe than described in the previous EIR. No
mitigation measures or alternatives previously found not to be feasible would in fact be feasible
and would substantially reduce one or more significant effects of the project; and no mitigation
measures or alternatives that are considerably different from those analyzed in the previous EIR
would substantially reduce one or more significant effects to energy usage.
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XVI. Wildfire
Issues (and Supporting Information Sources):

Potentially
Significant
Impact

Less Than
Significant with
Mitigation
Incorporated

Less Than
Significant
Impact

No Impact

20. Wildfire—If located in or near state responsibility
areas or lands classified as very high fire hazard
severity zones, would the project:
a)

Substantially impair an adopted emergency response
plan or emergency evacuation plan?

☐

☐

☐

☒

b)

Due to slope, prevailing winds, and other factors,
exacerbate wildfire risk, and thereby expose project
occupants to, pollutant concentrations from a wildfire
or the uncontrolled spread of a wildfire?

☐

☐

☒

☐

c)

Require the installation or maintenance of associated
infrastructure (such as roads, fuel breaks, emergency
water sources, power lines or other utilities) that may
exacerbate fire risk or that may result in temporary or
ongoing impacts to the environment?

☐

☐

☒

☐

d)

Expose people or structures to significant risks,
including downslope or downstream flooding or
landslides, as a result of runoff, post-fire slope
instability, or drainage changes?

☐

☐

☒

☐

Summary of Project Impacts in the 2012 EIR
While the 2012 EIR included existing information on vegetation and wildfire hazards in the
Project area, the 2012 EIR did not address Wildfire as a CEQA significance threshold (ESA,
2012) as Wildfire was not included in the Appendix G Checklist thresholds at the time of
publication. Therefore, no analysis of the above thresholds or mitigation measures were identified
in the 2012 EIR. Consistent with the 2019 CEQA Guidelines, the potential impact of Wildfire due
to implementation of the Project is discussed below.

Impact and Mitigation Analysis of Project Modifications
This evaluation focuses on potential public safety and structural hazards impacts regarding
wildfire resulting from the construction and operation of the Project modifications.

Discussion
a)

As discussed above in VIII, Hazards and Hazardous Materials of this Addendum, the
Project would not be located on any roads and would not interfere with adopted
emergency response plans or evacuation routes defined by any local jurisdictions. The
Project area is not located in the immediate vicinity or flight path of a major airport.
Emergency responses to remote parts of eastern San Bernardino County typically involve
helicopter transport, which would not be hindered by Project construction or operation.
Therefore, no impact would occur.

b)

As discussed in above in VIII, Hazards and Hazardous Materials of this Addendum, the
Project would be located within a sparsely-vegetated desert area. As indicated in the 2012
EIR, the CAL FIRE hazard severity zone map identifies the Project area as within its
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lowest fire hazard severity zone, the lowest possible risk category. The nearest residences
are located in Chambless, approximately 5 miles from the Project site. The Project area is
relatively flat and does not contain steep slopes. The Project area is susceptible to winds;
however, as the area is not within a fire hazard severity zone and does not contain
vegetation that increases risk of wildfire, implementation of the Project would not
exacerbate the potential for wildfire to start or spread in the Project area. Potential
impacts regarding the exposure of Project occupants to pollutant concentrations from
wildfire or uncontrolled spread of wildfire would be considered less than significant.
c)

The Project would not result in the installation of permanent roads, fuel breaks,
emergency water sources or new power lines and other utilities. All construction must
comply with fire protection and prevention requirements specified by the California Code
of Regulations (CCR) and California Division of Occupational Safety and Health
(Cal/OSHA). This includes various measures such as easy accessibility of firefighting
equipment, proper storage of combustible liquids, no smoking in service and refueling
areas, and worker training for firefighter extinguisher use. With adherence to applicable
laws and regulations, impacts would be reduced to a less than significant level.

d)

As discussed in VI, Geology and Soils and IX, Hydrology and Water Quality, the Project
area is not located within the 100-year flood zone maps prepared by FEMA. Although
not identified as being within 100-year flood maps, the general area is known to
experience occasional seasonal short-term flooding. As described above, it is highly
unlikely the Project area would experience a wildfire. Nonetheless, the seasonal flooding
could damage above-ground structures such as well heads and supporting power
equipment after a wildfire, if one were to occur. The facilities would be constructed to
accommodate potential flooding, directing flows around improvements. Buried pipelines
would be armored under washes with concrete as appropriate to ensure protection during
large flood events. Project features would be designed to avoid or minimize potential
impacts.

Mitigation Measures in the 2012 EIR
No mitigation measures were included in the 2012 EIR pertaining to wildfire. No additional
mitigation would be required as a result of the proposed modifications.

Significance Determination
Not applicable.
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Cumulative Impacts
This Addendum evaluates the potential for the modified project to result in new or substantially
more severe significant cumulative impacts compared to the cumulative impacts disclosed in the
2012 EIR. The information used in this evaluation includes analysis from the certified Cadiz
Valley Water Conservation, Recovery, and Storage Project EIR, the modified project description,
new technical studies, and an updated cumulative projects list (Table 5-1). The analysis provides
conclusions on whether the project modifications result in new impacts that could be
cumulatively considerable, or substantially increases previously identified cumulative impacts.
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TABLE 25
PLANS, PROGRAMS, AND PROJECTS EVALUATED IN THE CUMULATIVE EFFECTS ANALYSIS
Project
Name

Nature of Project /Description

Relationship to and
Distance from
Project Area

Status

Areas of Potential Cumulative Effect

General Plans
County of
San
Bernardino
General Plan

Guides land use and planning in the County and
future development; facilitates economic
development; enhances neighborhoods and
commercial areas; and ensures adequate
infrastructure, services and facilities are present to
support projected growth. The Project is exempt from
County zoning ordinances and no CUP is required
because facilities “related” to water receive qualified
immunity, subject to confirmation by SMWD at a
public hearing (Gov. Code § 53096(b)). The General
Plan EIR 1 requires projects in the Desert Region to

The Project area is in
the Desert Region
within unincorporated
portions of San
Bernardino County
zoned for resource
conservation (RC)
and agriculture (AG).

The General Plan was
adopted March 13,
2007. A draft
supplement
amendment, the
Greenhouse Gas
Reduction Plan 2was
adopted in September
2011.

Aesthetics, Agriculture, Air Quality, Biological
Resources, Fire Hazard, and Traffic. Project would not
conflict with General Plan goals or policies, preclude
continued agricultural use, or prevent agricultural
expansion into adjacent AG-zoned lands to the west.
Regional development would have construction and
operational impacts on scenic resources, AG
conversion, air quality, biological resources, fire
hazards, and traffic.

The Town of Yucca Valley has updated their General
Plan, 3 which among other things, evaluates traffic

The Town of Yucca
Valley is
approximately 50
miles west of the
Project area.
Vehicles would use
SR-62 to access
Project site.

The General Plan
Update was adopted by
the Town Council on
February 4, 2014..

Traffic. SR-62 is the primary transportation corridor in
the region, connecting the Morongo Basin, Town of
Yucca Valley, community of Joshua Tree, and
Twentynine Palms to the I-10 and Riverside County.

mitigate impacts on biological resources to less than
significant in order to obtain permits. The General
Plan policies are considered provisionally to assess
Project consistency.
Yucca Valley
General Plan
Update / SR62
Realignment

1
2
3

and circulation alternatives for re-routing SR-62
around the Old Town planning area. The General
Plan Update process was coordinated with other
agencies, including Riverside County and Caltrans.

County of San Bernardino, San Bernardino County 2006 General Plan Program Draft Program Environmental Impact Report, September 2006, pages I-3 through I-26.
Pacific Municipal Consultants, 2011. General Plan Amendment and Greenhouse Gas Reduction Plan, Final Supplemental Program Environmental Impact Report. Available
online at: http://www.sbcounty.gov/Uploads/lus/Countywide/GreenhouseGas/Full-Vol-1.pdf, accessed May 2019.
Town of Yucca Valley, 2014. General Plan Update. Available online at: http://www.yucca-valley.org/departments/gpu.html, accessed May 2019.
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Project
Name

Nature of Project /Description

Relationship to and
Distance from
Project Area

Status

Areas of Potential Cumulative Effect

Energy Projects, Plans, and Programs
Renewable
Energy
Transmission
Initiative
(RETI) /
Competitive
Renewable
Energy
Zones
(CREZs)

Statewide initiative to identify, designate, and facilitate
the permitting and development of renewable energy
and associated transmission projects. 32 Competitive
Renewable Energy Zones (CREZs) have been
identified in California: areas that can be developed in
a cost effective and environmentally benign,
responsible manner. There are 2 CREZs in the
Project vicinity: the Twentynine Palms CREZ and Iron
Mountain CREZ. ). Iron Mountain ranks last and
Twentynine Palms ranks 17 of 32 in affordability.

The Iron Mountain
CREZ (~40,000
acres) lies parallel to
and overlaps slightly
with the Project area
along the ARZC
ROW, near the CRA
tie-in. The
Twentynine Palms
CREZ (~18,256
acres) is 25 miles
west.

Transmission segments
and CREZs have been
identified and detailed
environmental and cost
assessments have been
conducted 4. There are

Aesthetics, Air Quality, Biological and Cultural
Resources, GHG, Noise, Transportation, Utilities.
Typical construction and operation impacts associated
with implementation of solar thermal and wind facilities.

California
Desert
Renewable
Energy
Conservation
Plan
(DRECP)

DRECP 5 will be an NCCP that facilitates and
streamlines the approval and permitting of renewable
energy projects in the Desert Region and serves as
the basis for one or more HCPs under FESA. Projects
have and will include large-scale solar thermal, solar
PV, wind, and associated infrastructure /
transmission.

Covers the Project
area; will apply to
renewable energy
projects in the
Planning Area. 7

The Best Management
Practices and Guidance
Manual and the DRECP
Framework
Conservation Strategy
and starting point maps
are complete.

Biological Resources. The DRECP provides binding,
long-term endangered species permit assurances and
facilitate the project approval process for renewable
energy projects in the Planning Area, including projects
within the nearby CREZs and Solar Energy Program
(SEZ) and associated transmission corridors.

The Renewable Energy
Action Team (REAT) 8

The BLM signed the Record of Decision approving its
Land Use Plan Amendment on September 14, 2016,
completing Phase I of the DRECP. The BLM Plan
Amendment covers the 10 million acres of BLMmanaged lands in the DRECP plan area and supports

4

5
7
8
9

four solar projects in the
Twentynine Palms
CREZ and seven solar
projects and one wind
project in the Iron
Mountain CREZ.

prepared the DRECP
Joint EIR/EIS in
September 2014. 9

California Energy Commission, 2015. Renewable Energy Projects in Development with Existing and Approved Transmission Lines Including Desert Renewable Energy
Conservation Plan Boundaries and Preferred Development Focus Areas. Available online at: https://www.energy.ca.gov/maps/renewable/renewable_development_drecp.pdf,
accessed May 2019.
Desert Renewable Energy Conservation Plan, 2019a. Available online at: http://www.drecp.org/, accessed May 2019.
Desert Renewable Energy Conservation Plan, 2019b. DRECP Gateway. Available online at: https://drecp.databasin.org/maps/4a5c4f9527f14b7198053bd467f315e7/active,
accessed May 2019.
Desert Renewable Energy Conservation Plan, 2019c. REAT. Available online at: https://www.drecp.org/participants/, accessed May 2019.
Desert Renewable Energy Conservation Plan, 2014. Draft DRECP and EIR/EIS. Available online at: https://www.drecp.org/draftdrecp/, accessed May 2019.
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Project
Name

Nature of Project /Description

Relationship to and
Distance from
Project Area

Status

Areas of Potential Cumulative Effect

Agency-specific EIS and
RODs were issued by
both the BLM and the
U.S. Forest Service on
January 14, 2009. 12 An

Aesthetics, Air Quality, Biological and Cultural
Resources, GHG, Noise, Transportation, Utilities.
Typical construction and operation impacts associated
with new or extended transmission corridor projects
north and south of the Project site.

the overall renewable energy and conservation goals
of the DRECP 6.
Phase II of the DRECP focuses on better aligning
local, state, and federal renewable energy
development and conservation plans, policies, and
goals. It includes building off of the Renewable
Energy Conservation Planning Grants (RECPG) that
were awarded by the California Energy Commission
to counties in the plan area.
West-wide
Energy
Corridor
Program

6
10
11
12

13

Federal directive to designate corridors 10 on federal
land for oil, gas and hydrogen pipelines and electricity
transmission and distribution facilities (energy
corridors). Of the 5,000 miles of Federal 368 Energy
Corridors designated across 11 States, two 368
Energy Corridors are located in the Project vicinity,
along Old US 66 and I-10, respectively. The Corridor
nearest the Project site extends from Barstow to the
Nevada border, following I-40 and Old US 66
northwest of the Project site. Northeast of the Project
site, the alignment veers directly north and travels
along / adjacent to (but outside of) the Mojave
National Preserve before heading east into
Nevada 11.

One 368 Federal
Energy Corridor
traverses the
northernmost portion
of the Project area,
intersecting the
proposed wellfield
and spreading basin
areas along Old US
66. A second corridor
is located 30 miles
south of the Project
site along the I-10.

evaluation of sitespecific impacts at the
local project level will
occur in the event that a
project proposal is
submitted for
consideration. 13

Desert Renewable Energy Conservation Plan, 2016. BLM Record of Decision, Land Use Amendment, and Environmental Impact Statement. Available online at:
https://www.drecp.org/finaldrecp/, accessed May 2019.
U.S. Department of the Interior, Bureau of Land Management (BLM), 2019a. West-wide Energy Corridors. Available online at: https://www.blm.gov/programs/lands-andrealty/right-of-way/west-wide-energy-corridors, accessed May 2019.
West-wide Energy Corridor, 2019. Information Center. Available online at: http://corridoreis.anl.gov/, accessed May 2019.
BLM, 2009. Approved Resource Management Plan Amendments/ Record of Decision (ROD) for Designation of Energy Corridors on Bureau of Land ManagementAdministered Lands in the 11 Western States. Available online at: http://corridoreis.anl.gov/documents/docs/Energy_Corridors_final_signed_ROD_1_14_2009.pdf, accessed
May 2019.
West-side Energy Corridor, 2008. Programmatic Environmental Impact Statement, Designation of Energy Corridors on Federal Land in the 11 Western States (DOE/EIS0368). Available online at: http://www.corridoreis.anl.gov/eis/guide/index.cfm#vol1, accessed May 2019.
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Project
Name
BLM Solar
Energy
Development
Program

Nature of Project /Description

Status

Areas of Potential Cumulative Effect

BLM is evaluating utility-scale solar energy
development in Arizona, California, Colorado,
Nevada, New Mexico, and Utah. The Draft Solar
PEIS 14 analyzes a no action alternative, the Solar

The Iron Mountain
SEZ (106,522 acres)
was located
immediately adjacent
to and overlapping
the proposed Project
area along the ARZC
ROW and near the
CRA tie-in. The
proposed SEZ
surrounded several
Cadiz parcels. This
SEZ has been
eliminated from
further consideration

On October 27, 2011,
BLM issued a
Supplement to the Draft
Solar PEIS to update
the proposed program.
As part of the update,
the Iron Mountain SEZ
(among others) was
eliminated from further
consideration.

Because the Iron Mountain SEZ has been eliminated
from further consideration, energy development
previously anticipated and described in the BLM Solar
PEIS is no longer anticipated. Therefore, no cumulative
effects are analyzed for this program.

RSEPproposes a 150 MW power tower facility in
eastern Riverside County. The facility would use
concentrating solar power (CSP) technology, with a
central receiver tower and an integrated thermal
storage system. The proposed technology generates
power from sunlight by focusing energy from a field of
sun-tracking mirrors called heliostats onto a central
receiver. The proposed 2011 to 2013 (30-month)
construction period would require 780 AFY of water.
Process water requirements for facility operations,
commencing by the end of 2013, would be up to 180
AFY, assuming an operating capacity factor of 37
percent.

1,410 acres of a
privately-owned
2,560-acre parcel in
eastern Riverside
County, 6 miles
southeast of the
Project area, south of
SR-62.

RSEP was approved on
12/15/2010. 15The

Aesthetics, Air Quality, Biological and Cultural
Resources, GHG, Noise, Transportation, Utilities.
Typical construction and operation impacts associated
with 150 MW facility. Site access would be via SR-62.
Propane would be used for auxiliary heating. The
workforce would average 280 construction workers and
47 full-time staff, mostly locals.

Energy Development Program Alternative under
which 22 million acres of BLM land would be opened
to solar development, and the SEZ Program
Alternative that would focus solar development on
676,000 acres of SEZs. The BLM identified 24 SEZs,
four in California. The proposed Iron Mountain SEZ,
located on BLM-administered land in Ward Valley,
was the closest SEZ to the project area and would
have overlapped with the area proposed for the
Project conveyance pipeline and the CRA tie-in
facility. However, the Iron Mountain Sez was
eliminated from further consideration as part of a
revised program proposal released by the DOE and
BLM in October 2011. As a result, no cumulative
effects associated with the BLM program would occur.
Rice Solar
Energy
Project
(RSEP)

Relationship to and
Distance from
Project Area

project is currently in the
compliance phase and
on hold before
construction.

14 BLM, 2012. Approved Resource Management Plan Amendments/Record of Decision (ROD) for Solar Energy Development in Six Southwestern States. Available online at:

http://blmsolar.anl.gov/documents/, accessed May 2019.

15 California Energy Commission (CEC), 2019. Rice Solar Energy Project. Available online at: https://www.energy.ca.gov/sitingcases/ricesolar/index.html, accessed May 2019.
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Project
Name
California
Desert
Protection
and
Recreation
Act (CDPRA)
of 2018

Nature of Project /Description
The CDPRA 16 would: designate 328,000 acres of
public land as wilderness, which means they can
never be developed, mined, or otherwise disturbed
and add key wild areas to Death Valley and Joshua
Tree National Parks; protect 73 miles of waterways as
Wild and Scenic; and promote other protections of
special land such as BLM off-road lands. 17The Act
created two new National Monuments, expanded
Joshua Tree and Death Valley National Parks and the
Mojave National Preserve, and establish new
wilderness areas throughout Southern California. The
Act preserves about 1.6 million acres of public lands,
including historic trails, Native American cultural
areas, and portions of Old US 66. The Mojave Trails
National Monument 18 would link Mojave National

Relationship to and
Distance from
Project Area
The Project
spreading basin area
for the Phase 2
Imported Water
Storage Component
would overlap slightly
with the
southernmost portion
of the proposed
Mojave Trails
National Monument.

Status
Senator Feinstein and
local congressional
delegation have enacted
the CDPRA of 2018 to
add protections to
publicly owned land to
provide wildlife
corridors, protect
watershed and
waterways, and
preserve desert
heritage.

Areas of Potential Cumulative Effect
Aesthetics, Air Quality, GHG, Biological and Cultural
Resources, Land Use. Protections placed on large
swaths of land in the Project area would render them
undevelopable and thereby protect aesthetic,
biological, and cultural resources in these areas.

Preserve and 13 wilderness areas with the 941,413
acre monument and direct renewable energy
development away from pristine public lands and
towards federal Solar Energy Program Areas.

16 Congress.Gov, 2018. S. Rept. 115-421 – California Desert Protection and Recreation Act of 2018. Available online at: https://www.congress.gov/congressional-report/115th-

congress/senate-report/421/1, accessed May 2019.

17 Campaign for the California Desert, 2019. Legislation. Available online at: http://californiadesert.org/legislation/, accessed May 2019.
18 BLM, 2019b. Mojave Trails National Monument. Available online at: https://www.blm.gov/programs/national-conservation-lands/california/mojave-trails-national-

monument, accessed May 2019.
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Project
Name

Nature of Project /Description

Relationship to and
Distance from
Project Area

Status

Areas of Potential Cumulative Effect

Marine Corps
Base
Expansion 19:

The Marine Corps is studying alternatives for a largescale training facility that would accommodate a new
program of sustained, combined-arms, live-fire, and
maneuver training for a Marine Expeditionary Brigadesized Marine Air Ground Task Force. The project
would expand the existing air and ground operating
areas at the Combat Center to establish the required
sized facility for the training. Three major components
include acquisition of land next to the existing Combat
Center, modification and establishment of special use
airspace, and expanded training. Nearly 20,000 public
comments have helped to develop a range of
reasonable alternatives to meet MEB training
requirements, including an “Alternative 6”, the DEIS
preferred alternative. Alternative 6 would
accommodate continued public access to 40,000
acres in the West Study Area. Alternative 3 proposes
to add approximately 22,000 acres of land to the
South and approximately 177,000 acres to the East of
the 29 Palms Base.

Current Base
boundary is 12 miles
west of Project area.
One of the land
acquisition
alternatives
(Alternative 3)
overlaps substantially
with the Project area
and, if chosen, would
render the Project
infeasible (this
Alternative has not
been selected as the
preferred alternative
in the PEIS). The
proposed land
acquisition areas
total 380,000 acres.

The SEIS was prepared
during the fall of 2016.
As part of this analysis,
a revised Biological
Opinion was released
on January 31, 2017. A
ROD for the BLM, a
cooperating agency on
this project, was signed
on February 9, 2017.
The Department of the
Navy’s ROD was signed
on February 10, 2017,
documenting the Marine
Corps selection of a
tortoise translocation
alternative. 20

Air Quality, Biological Resources, GHG, Land Use,
Transportation. Depending on the alternative, potential
take of 19 to 725 desert tortoise and impacts on up to
130,000 acres of desert tortoise habitat. Acquisition of
up to 200,000 acres would close two active mines and
conflict with AG zoning on the Project site. From 6,
000-10,000 Marines (up to 12,000) would arrive via bus
(~200 buses) over ~10 days via SR-62, with up to 200
buses arriving same day. In addition, up to 40
instructor vehicles would travel on SR-62 up to 30 days
annually.

Desert
Xpress Highspeed
Passenger
Train Project

DesertXpress proposes a fully grade-separated,
double-track passenger-only railroad along an
approximately 200-mile corridor between Victorville,
California and Las Vegas, Nevada. The project would
bring 35,000 jobs to Clark County and several
thousand more jobs to southern California once the
project begins.

At its nearest point,
the project is located
57 miles northwest of
the Project area. 21

The FRA issued the

Air Quality, Biological Resources, GHG,
Transportation. Trucks would utilize I-40, Old US 66, I95, and SR-62. Cumulative impacts to desert tortoise.

Land
Acquisition
and Airspace
Establishmen
t to Support
Large-Scale
Marine Air
Ground Task
Force Live
Fire and
Maneuver
Training

ROD on July 8, 2011. 22

19 U.S. Marine Corps, Twentynine Palms Marine Corps, Land Acquisition and Air Space Establishment Study Updates,

http://www.marines.mil/unit/29palms/LAS/pages/updates.aspx, accessed July 2011.

20 U.S Marine Corps, 2019. SIES for Land Acquisition and Airspace Establishment. Available online at: https://www.29palms.marines.mil/Staff-Offices/Government-and-

External-Affairs/SEISforLAA/, accessed May 2019.

21 XpressWest, 2016, the Project. Available online at: http://www.xpresswest.com/project.html, accessed May 2019.
22 Federal Railroad Administration, 2011. Record of Decision, DesertXpress High-Speed Passenger Train. July 2011.
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Project
Name

Nature of Project /Description

Relationship to and
Distance from
Project Area

Status

Areas of Potential Cumulative Effect

Other BLM Projects 23
Tetra Tech
ROW ReIssuance

The purpose and need for the proposed project is to
respond to a Federal Land Policy and Management
Act (FLPMA) right-of-way application submitted by
Tetra Technologies, Inc. to re-issue previously
authorized ROW grants on public lands administered
by the BLM in compliance with FLPMA, BLM right-ofway regulations, and other applicable Federal laws
and policies. 24

The Project is located
north of the site
within a 25-mile
buffer of the Project
area.

Preparation and
Planning

Desert
Bighorn
Sheep
Capture –
Respiratory
Disease
Study

The project includes the surveying and capturing of
Desert Bighorn Sheep (DBS), subspecies Ovis
Canadensis nelson, using a small helicopter with a
contractor- supplied pilot through Leading Edge
Aviation, mugger and net gunner (capture crew). The
targets of this capture are pre-determined rams that
are suspected of having GPS/VHF collars that are
fitting overly tight and/or are malfunctioning. The
project is proposed for the Spring 2017 season,
between March 26th and April 4th. Survey and
capture activities are anticipated to last approximately
4 days however, scheduling may vary slightly due to
unforeseen weather or equipment problems. 25

The Project is located
north of the site
within a 25-mile
buffer of the Project
area.

Preparation and
Planning

No environmental
documentation has
been published for this
project as of April 15,
2019.

No environmental
documentation has
been published for this
project as of April 4,
2017.

Air Quality, Biological Resources, GHG,
Transportation. Vehicles may utilize local ROWs.
Cumulative impacts to desert tortoise.

Air Quality, Biological Resources, Noise. Dust and
overflight noise from helicopter use. Biological impacts
to DBS in the Project area. No significant cumulative
impacts anticipated or analyzed.

23 BLM, 2019c. ePlanning Project Search. Available online at: https://eplanning.blm.gov/epl-front-office/eplanning/nepa/nepa_register.do, accessed May 2019.
24 BLM, 2019d. DOI-BLM-CA-D090-2018-0041-CX (Tetra Tech ROW Re-Issuance). Available online at: https://eplanning.blm.gov/epl-front-

office/eplanning/projectSummary.do?methodName=renderDefaultProjectSummary&projectId=121224, accessed May 2019.

25 BLM, 2017a. DOI-BLM-CA-D090-2017-0007-CX (Desert Bighorn Sheep Capture). Available online at: https://eplanning.blm.gov/epl-front-

office/eplanning/projectSummary.do?methodName=renderDefaultProjectSummary&projectId=75399, accessed May 2019.
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Project
Name

Nature of Project /Description

Relationship to and
Distance from
Project Area

Status

Deep Well
Anode
Installment

The project would respond to an MLA right-of-way
application submitted by Southern California Gas
Company to install a mainline valve on public lands
administered by the BLM in compliance with MLA,
BLM right-of-way regulations, and other applicable
Federal laws and policies. 26

The Project is located
north of the site
within a 25-mile
buffer of the Project
area.

Preparation and
Planning

Cathodic
Protection
Station
Installations

The purpose and need for the proposed action is to
respond to an MLA right-of-way application submitted
by PG&E to install seven (7) cathodic protection
stations on public lands administered by the BLM in
compliance with MLA, BLM right-of-way regulations,
and other applicable Federal laws and policies. In
accordance with BLM Manual 6220, the BLM shall
consider whether ROW proposals are consistent with
the authority that designated the component. 27

The Project is located
northeast of the site
within a 25-mile
buffer of the Project
area.

Preparation and
Planning

Piute
Mountain
Burro Gather

The project would conduct gathers and bait trapping.
Captures would be conducted by BLM in-house or by
a BLM contracted vendor which will operate within the
parameters set forth in the contract. A temporary
capture corral site would be located on the existing
roadway/designated route of travel. The temporary
corral would be assembled using interconnected 10foot long metal panels. The project would include up
to 8 people for ground support at the capture site,
three horse trailers and associated pickup trucks. 28

The Project is located
northeast of the site
within a 25-mile
buffer of the Project
area.

Preparation and
Planning

No environmental
documentation has
been published for this
project as of August 26,
2018.

No environmental
documentation has
been published for this
project as of June 26,
2018.

No environmental
documentation has
been published for this
project as of June 19,
2018.

Areas of Potential Cumulative Effect
Aesthetics, Air Quality, Biological and Cultural
Resources, GHG, Noise, Transportation, Utilities.
Typical construction and operation impacts associated
with new or extended pipeline/valve gas facility projects
transmission corridor projects north of the Project site
and along local ROWs.
Aesthetics, Air Quality, Biological and Cultural
Resources, GHG, Noise, Transportation, Utilities.
Typical construction and operation impacts associated
with facility rehabilitation projects north of the Project
site and along local ROWs.

Air Quality, Biological Resources, Noise. Dust from
trucks traveling along local roads. No significant
cumulative impacts anticipated or analyzed.

26 BLM, 2018a. DOI-BLM-CA-D090-2018-0033-CX (Deep Well Anode Installment).Available online at: https://eplanning.blm.gov/epl-front-

office/eplanning/projectSummary.do?methodName=renderDefaultProjectSummary&projectId=112628, accessed May 2019.

27 BLM, 2018b. DOI-BLM-CA-D090-2018-0029-CX (Cathodic Protection Station Installations).Available online at: https://eplanning.blm.gov/epl-front-

office/eplanning/projectSummary.do?methodName=renderDefaultProjectSummary&projectId=109394, accessed May 2019.

28 BLM, 2018c. DOI-BLM-CA-D090-2018-0027-DNA (Piute Mountain Burro Gather). Available online at: https://eplanning.blm.gov/epl-front-

office/eplanning/projectSummary.do?methodName=renderDefaultProjectSummary&projectId=108698, accessed May 2019.
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Project
Name

Nature of Project /Description

Relationship to and
Distance from
Project Area

Status

Areas of Potential Cumulative Effect
Aesthetics, Air Quality, Biological and Cultural
Resources, GHG, Noise, Transportation, Utilities.
Typical construction and operation impacts associated
with energy distribution line projects south of the
Project site and along local ROWs.

Airways 12kv
Distribution
Line ROW
Reissuance

Reissue Southern California Edison's ROW grant
CACA-019094, which authorized the operation and
maintenance of a 12kv distribution line. 29

The Project is located
southeast of the site
within a 25-mile
buffer of the Project
area.

Analysis and Document
Preparation

Fiber Optic
Cable Reissuance

The purpose and need for the proposed action is to
respond to a FLPMA right-of-way application
submitted by Frontier Communications of the
Southwest, Inc. to re-issue an existing ROW grant on
public lands administered by the BLM in compliance
with FLPMA, BLM right-of-way regulations, and other
applicable Federal laws and policies. The BLM will
decide whether to deny the proposed right-of-way,
grant the right-of way, or grant the right-of-way with
modifications. Modifications may include modifying
the proposed use or changing the route or location of
the proposed facilities (43 CFR 2805.10(a)(1)). 30

The Project is located
southeast of the site
within a 25-mile
buffer of the Project
area.

Preparation and
Planning

USGS
Earthquake
Warning
Station

In accordance with FLPMA (Section 103(c)), public
lands are to be managed for multiple use that takes
into account the long-term needs of future generations
for renewable and non-renewable resources,
including but not limited to scientific values. The
Secretary of the Interior is authorized to grant rightsof-way on public lands for systems of other electronic
signals and other means of communication. (Section
501(a)(5)). Taking into account the BLM’s multiple use
mandate, the purpose and need for the project is to
respond to a FLPMA right-of-way application
submitted by USGS to construct, operate, maintain,
and decommission an earthquake early warning

The Project is located
southeast of the site
within a 25-mile
buffer of the Project
area.

Preparation and
Planning

No environmental
documentation has
been published for this
project as of February
21, 2019.

No significant cumulative impacts anticipated or
analyzed.

No environmental
documentation has
been published for this
project as of July 18,
2018.

No environmental
documentation has
been published for this
project as of May 14,
2018.

Aesthetics, Air Quality, Biological and Cultural
Resources, GHG, Noise, Transportation, Utilities.
Typical construction and operation impacts associated
with aboveground utility facility projects south of the
Project site and along local ROWs.

29 BLM, 2019e. DOI-BLM-CA-D090-2019-0007-CX (Airways 12kv Distribution Line ROW Reissuance). Available online at: https://eplanning.blm.gov/epl-front-

office/eplanning/projectSummary.do?methodName=renderDefaultProjectSummary&projectId=119681, accessed May 2019.

30 BLM, 2018d. DOI-BLM-CA-D090-2018-0030-CX (Fiber Optic Cable Re-issuance). Available online at: https://eplanning.blm.gov/epl-front-

office/eplanning/projectSummary.do?methodName=renderDefaultProjectSummary&projectId=109937, accessed May 2019.
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Project
Name

Nature of Project /Description

Relationship to and
Distance from
Project Area

Status

Areas of Potential Cumulative Effect

system facility and associated infrastructure on public
lands administered by the BLM in compliance with
FLPMA, BLM right-of-way regulations, and other
applicable Federal laws and policies. 31
Earp Hill
Accelerated
Restoration

The project would restore a rock extraction and
processing site and conduct restoration actions on the
accompanying roads on BLM public lands on Earp Hill
near Vidal Junction, California. This action would also
serve to eliminate unauthorized motor vehicle use,
trash dumping and set an accelerated trajectory for
sites to return to natural conditions. Restoration will
consist of treatments that manipulate surface
conditions and planting with native shrubs and cacti
on the existing linear disturbances across the range of
elevation and exposures on Earp Hill. 32

The Project is located
southeast of the site
within a 25-mile
buffer of the Project
area.

Preparation and
Planning

South
Whipple
Mountains
2018
Abandoned
Mine Land
Closures

The BLM Needles Field Office (NFO) proposes to
close 15 Abandoned Mine Land (AML) features,
consisting of a total of nine open abandoned mine
shafts, and seven admits (sixteen total features),
located on public lands northeast of Vidal Junction,
California. All actions will occur in the southern
Whipple Mountains outside of wilderness. 33

The Project is located
east of the site within
a 25-mile buffer of
the Project area.

Preparation and
Planning

No environmental
documentation has
been published for this
project as of December
20, 2017.

No environmental
documentation has
been published for this
project as of December
19, 2018.

Aesthetics, Air Quality, Biological and Cultural
Resources, GHG, Noise, Transportation, Utilities.
Typical construction and operation impacts associated
with restoration activities south of the Project area.

Air Quality, Biological Resources, Cultural Resources,
GHG, Land Use, Transportation. Typical construction
and operation impacts associated with the closing of
mines, including dynamite blasting and restoration
activities east of the Project area.

31BLM, 2018e. DOI-BLM-CA-D090-2018-0022-CX (USGS Earthquake Warning Station). Available online at: https://eplanning.blm.gov/epl-front-

office/eplanning/projectSummary.do?methodName=renderDefaultProjectSummary&projectId=106177, accessed May 2019.

32 BLM, 2017B. DOI-BLM-CA-D090-2018-0006-CX (Earp Hill Accelerated Restoration). Available online at: https://eplanning.blm.gov/epl-front-

office/eplanning/projectSummary.do?methodName=renderDefaultProjectSummary&projectId=95160, accessed May 2019.

33 BLM, 2018f. DOI-BLM-CA-D090-2018-0032-CX (South Whipple Mountains 2018 Abandoned Mine Land Closures). Available online at: https://eplanning.blm.gov/epl-front-

office/eplanning/projectSummary.do?methodName=renderDefaultProjectSummary&projectId=112077, accessed May 2019.
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Aesthetics
Construction activities associated with renewable energy projects would require the use and
storage of heavy equipment in the Project vicinity. During construction, excavated trenches,
stockpiled soils, equipment storage, and staging areas/activities would alter the quality of the
visual environment along Old US 66 and SR-62. Because construction activities would be shortterm and the majority of viewers would be driving, viewers would experience degraded views for
a very short period of time, and construction-related visual impacts are considered less than
significant.
Development of the proposed energy projects in the Project region could result in significant
cumulative effects on aesthetics resources. However, the incremental effects associated with the
permanent aboveground Project facilities would not be cumulatively considerable. The Project
would have less than significant effects on aesthetic resources. These Project facilities would not
result in cumulatively considerable aesthetic impacts as they would have little effect on the
overall view. Implementation of Mitigation Measure AES-1 would reduce light- and glare-related
impacts to a less than significant level by requiring all lighting to be shielded and directed onto
the Project site and away from adjoining property and public ROWs. Based on the limited
footprint of the aboveground Project facilities and the implementation of Mitigation Measure
AES-1, and the magnitude and type of development proposed along the energy corridors, the
Project’s incremental effect on aesthetic resources would not be cumulatively considerable.

Cumulative Analysis of Project Modifications
Development of the cumulative projects in the project region could result in cumulative effects on
aesthetic resources. The project modifications include a modified pipeline alignment and new
water treatment plant. The water treatment plant and modified pipeline alignment would still
remain within the vicinity of the original area. The revised pipeline alignment would not obstruct
long-range views of the desert and mountains and would not adversely affect the visual character
of the rail corridor. The new treatment plant, storage and booster pumping station facilities would
have low profiles, and would not have the scale or massing to obstruct scenic views of the desert
and mountains, and would not affect the visual character of the area.
The project modifications would introduce nighttime lighting similar to the original project which
could impact the nighttime character of the valley, however, as described, mitigation measures to
reduce nighttime lighting impacts would be implemented. Therefore, the incremental effects
associated with the permanent aboveground facilities would not be cumulatively considerable.

Applicable Mitigation Measures
Implementation of mitigation measures AES-1 and AES-2 is required.

Conclusion
The Project modifications would result in similar impacts compared to the 2012 EIR; therefore,
the modifications to the project would not result in a new significant impact, or substantially
increase the severity of an impact identified in the 2012 EIR. No mitigation is required beyond
the existing commitments contained within the 2012 EIR.
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Agriculture and Forestry Resources
The Project would convert some agricultural land uses to other uses but would not preclude
ongoing agricultural use of the Project site. The Project would avoid active agricultural areas to
the maximum extent feasible in order to avoid direct impacts to agricultural lands. Construction
and operation of the Project would not result in significant effects on agricultural resources.
Beyond the irrigated agriculture on the Cadiz Inc. Property, there is little agriculture activity in
the Project vicinity and none of the other projects identified in eastern San Bernardino County
(within the geographic scope for cumulative analysis of agricultural resources) would result in
significant effects on agricultural uses or convert significant proportions of agricultural lands to
non-agricultural uses. Therefore, the incremental effects of the Project, when considered together
with cumulative projects, would not result in a cumulatively considerable impact on agricultural
resources.

Cumulative Analysis of Project Modifications
The Project modifications would not convert any farmland to non-agricultural uses. The Project
modifications would have no impact. Therefore, the incremental effects of the Project
modifications, when considered together with cumulative projects, would not result in a
cumulatively considerable impact on agricultural resources.

Applicable Mitigation Measures
No mitigation measures are required.

Conclusion
The Project modifications would result in similar impacts compared to the 2012 EIR; therefore,
the Project would not result in a new significant impact, or substantially increase the severity of
an impact identified in the 2012 EIR. No new mitigation is required.

Air Quality
The geographic scope of cumulative air quality impacts is the MDAQMD. Notably, any project
that would individually have a significant air quality impact would also be considered to have a
significant cumulative air quality impact.
As discussed in Section 4.3 Air Quality, with implementation of Mitigation Measures AQ-1
through AQ-5, Project emissions would meet MDAQMD significance thresholds for criteria air
pollutants and be less than significant except for NOx emissions. NOx emissions during
construction would exceed MDAQMD thresholds and remain a significant and unavoidable effect
of Project construction. As shown in Table 4.3-6, the projected long-term operational emissions
associated with the Project, however, would be less than significant.
Other projects that would contribute to cumulative impacts on air quality are shown in Table 25.
(Please note that Table 25 only includes projects in the general vicinity of the Project and does
not purport to list all construction projects within the MDAQMD). Concurrent construction of the
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Project, together with other projects in the air basin, would generate emissions of criteria
pollutants and toxic air contaminants, including suspended and inhalable particulate matter and
equipment exhaust emissions. Because the Project construction alone would exceed significance
thresholds established by the MDAQMD for activities and operations within the high desert
portion of the Mojave Desert Air Basin, when considered in conjunction with overlapping
construction projects in the MDAQMD, its contribution to cumulative air quality impacts are
cumulatively considerable.
Project operations would not create emissions that would exceed the MDAQMD thresholds due
to minimal daily operational trips and low emissions from engine operations (see Table 4.3-6 of
the 2012 EIR). Long-term Project operations would not result in significant cumulative impact.

Cumulative Analysis of Project Modifications
MDAQMD states that if an individual project results in air emissions of criteria pollutants that
exceed MDAQMD’s recommended daily thresholds for project-specific impacts, then the project
would also result in a cumulatively considerable net increase of these criteria pollutants. Although
the Project modifications would result in air pollutant emission levels not exceeding thresholds
during operation and construction, the Project as a whole would result in construction emissions
of NOx that exceed daily thresholds of significance
The 2012 EIR concluded that construction emissions of the Project would result in significant
levels of nitrogen oxides. The 2012 EIR included mitigation measures that would be necessary in
order to reduce construction and operation emissions.

Applicable Mitigation Measures
Implementation of mitigation measures AQ-1 and AQ-5 is required

Conclusion
The Project modifications would result in similar impacts compared to the 2012 EIR; therefore,
the modifications to the project would not result in a new significant impact, or substantially
increase the severity of an impact identified in the 2012 EIR. No mitigation is required beyond
the existing commitments contained within the 2012 EIR

Biological Resources
Though development and growth in the Project vicinity has been infrequent and sporadic over the
last 50 years, regionally, renewable energy development in the Mojave and Sonoran Deserts has
recently increased and with it, impacts to biological resources have and would continue to
increase. The cumulative projects listed in Table 25 and demonstrate that development pressure is
increasing in the Project area due to (1) identification of renewable energy development zones
(i.e., CREZs) in the Project vicinity for which streamlined project approval and permitting is
anticipated; (2) the number, magnitude, and concentration of proposed projects; and (3) the
number of acres/areas set aside and/or proposed to be set aside for conservation and resource
protection (by preserving 1.6 million acres of public lands throughout California and hundreds of
thousands of acres in the Project vicinity, the CDPA of 2011 would also direct development

Cadiz Valley Water Conservation, Recovery, and Storage Project
EIR Addendum

104

ESA / 210324
June 2019

EIR Addendum

towards designated areas such as CREZs). For these reasons, the DRECP establishes a framework
for efficient renewable energy project permitting within the Planning Area, resulting in greater
conservation than would occur from a project-by-project, species-by-species review. The Project
site is located within the DRECP Planning Area, but it would not be covered by the DRECP
because it is not a renewable energy proposal.
The proposed modifications would not increase impacts to biological resources. Project footprint
impacts on plant species, habitats, and species with limited distribution are evaluated at a sitespecific, local level, while the direct and indirect impacts of Project activities (construction and
operation) on regionally-distributed and important species such as desert tortoise are evaluated
more broadly.
The geographic scope of the cumulative effects analysis for biological resources varies based on
the biological resource being evaluated. As described in Table 25, the overall geographic scope
for the cumulative analysis of impacts to biological resources includes the portion of the Mojave
Desert bounded by I-40 and Old US 66 to the north, I-95 to the east, SR-62 to the west, and SR
247 to the west. However, Project footprint impacts on plant species, habitats, and species with
limited distribution are evaluated at a site-specific, local level, while the direct and indirect
impacts of Project activities (construction and operation) on regionally-distributed and important
species such as desert tortoise are evaluated more broadly.
Of the cumulative projects, in Table 25, those that would affect large geographic areas and
similar environmental resource areas and that would occur in close proximity to the Project would
be most likely to contribute to cumulative impacts on biological resources. These include the
following: RETI development within the Iron Mountain CREZ (~ 40,000 acres), which intersects
and overlaps with the Project site along the southern portion of the ARZC ROW and CRA-tie-in;
implementation of the RSEP on BLM lands south of SR-62; the Marine Corps Base Expansion on
up to 380,000 acres of land west of the Project site; RETI development within the Twentynine
Palms CREZ to the west (~18,256 acres); implementation of the High-Speed Passenger Train
Project to the northwest and the West-Wide transmission corridor to the north; construction and
operation of the James W Wilson RV Park located just north of the Project site; and
implementation of the DRECP (which includes the Project site in its Planning Area), and
potential adoption of the CDPA of 2011. Together with the Project, all of these projects and
activities, with the exception of the DRECP and CDPA, would result in direct losses and
degradation of habitat (either through removal or temporary disturbance) and soils (i.e., through
dust deposition), habitat fragmentation and disruption of wildlife corridors / wildlife movement in
the Project vicinity; construction noise impacts on wildlife species (i.e., impacts to nesting birds
and bats); attraction of predators to the area; introduction and spread of exotic weed species; and
loss, disruption, or degradation of sensitive communities, including desert washes and drainages.
The DRECP, a planning document and NCCP, and the CDPA, an open space/conservation plan,
are both intended to help avoid, minimize, and/or mitigate the cumulative effects of planned
renewable energy development across the region; target substantial acreage of land for open
space and habitat conservation; and have the potential to contribute to meaningful resource
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conservation in the region. Implementation of these plans would have a beneficial impact on
biological resources that would, in part, mitigate the effects of the development described herein.
If the projects and plan areas listed above are constructed and/or reach full build-out conditions,
permanent and temporary losses of desert habitats / vegetation communities would occur. In
addition to direct impacts (removal and disturbance) on up to 250 acres of Mojave creosote bush
scrub, Mojave wash scrub, and stabilized desert dunes/desert sand fields associated with
implementation of the Project, other projects with cumulative impacts on biological resources
would result in direct impacts including up to 40,000 acres of development within the Iron
Mountain CREZ; 1,410 acres of RSEP development; up to 380,000 acres associated with the
Marine Corps Base Expansion; and up to 18,256 acres of development within the Twentynine
Palms CREZ, for an estimated cumulative disturbance of up to 524,000 acres and temporary
losses of desert habitats. The federal 368 corridor would also disturb the existing habitats along
the Old US 66 and I-40 corridors.
The EIS for the Marine Corps Base Expansion concluded that impacts to creosote bush scrub
would be cumulatively considerable but that other habitat disturbance – based on the nature of
military maneuvers – would not be significant. That is, of the 524,000 acres of potential
disturbance associated with cumulative development in the Project area, up to 380,000 acres
would be subject to periodic disturbance from military maneuvers over the long-term, but the
Base Expansion Project would not denude large areas of habitat.
For the remaining 144,000 acres of impacts associated with renewable energy development
projects and programs in the Project area and vicinity, it is assumed that full-build-out of
designated renewable energy development zones (CREZs) would remove habitats. There are
several factors that make the Project’s contribution to effects on habitats and associated species
less than cumulative considerable. First, Project effects would be mitigated through avoidance
and minimization measures coupled with compensatory habitat acquisition and management.
Second, renewable energy development within designated CREZ areas is to be sited to avoid and
minimize effects and to also be fully mitigated through the DRECP effort. In addition, there is
substantial acreage in the project region that is protected from use directly or indirectly for habitat
conservation including the existing Joshua Tree National Park (1,017,750 protected acres) and
Mojave National Preserve (1,419,800 protected acres), numerous BLM Wilderness areas and
ACECs in the Project area (there are 3.6 million acres within BLM Wilderness Areas in
California); and the proposed protection of an additional 1.6 million acres of desert lands
proposed under the CDPA of 2011, including 941,413 acres for the proposed Mojave Trails
National Monument located immediate north of the Project site, 133,524 acres for the proposed
Sand to Snow National Monument near the intersection of SR-62 and the I-10 and the addition of
2,900 acres to Joshua Tree National Park, 40,740 acres to Death Valley National Park, and 7,141
acres to the San Gorgonio Wilderness.
Approximately 250 acres of desert habitats would be affected from implementation of the Project
analyzed in the 2012 EIR. The proposed modifications would add approximately 20 acres to the
total. None of the Project area would affect high quality habitat that is within an area proposed for
conservation. Wildlife and vegetation potentially using the affected habitats have been described
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in Section 4.4 Biological Resources in detail. The only species listed within either the State or
federal ESA is the desert tortoise. The Project facilities would not be located in any Wilderness
Area or critical habitat except a portion of the area identified for the spreading basins for the
Imported Water Storage Component extend into the designated critical habitat for the desert
tortoise. Given the comparative impacts of other projects in the region that could affect up to
524,000 acres, and the size of the National Parks, National Preserves, DMWAs, and ACECs that
have been developed to protect the desert ecosystem resources including the desert tortoise, the
Project’s contributions would not be significant or cumulatively considerable.
The proposed modifications would add a new road for two miles near the Cadiz agricultural
operations. Mitigation Measures BIO-1 through BIO-18 identified in the 2012 EIR would
mitigate for direct impacts of the Project, such that no impact would remain significant and
unavoidable. Effects to all species including special status species such as the desert tortoise and
County-protected plants would be avoided where possible. Where impact to species is
unavoidable, compensation and restoration is proposed as mitigation. Implementation of these
mitigation measures listed in Section 4.4 including compensating Project effects with conserved
lands in perpetuity as approved by resource agencies would lessen the Project’s direct effects on
biological resources in the region.
These mitigation measures to preserve habitat in perpetuity to compensate direct Project effects
also assist in diminishing contributions to the cumulative effect. In addition, federal, State and
local plans have been established to preserve desert ecosystems including the CDPA and local
ordinances. Compatibility and consistency with the CDPA, federal ESA, federal CWA, and local
ordinances would ensure that the impacts of the Project would not contribute considerably to a
cumulatively significant impact to biological resources in the eastern California deserts.
Approximately 250 acres of desert habitats would be affected from implementation of the Project
analyzed in the 2012 EIR. The proposed modifications would add approximately 20 acres to the
total. The proposed modifications would add a new road for two miles near the Cadiz agricultural
operations and a 10-acre treatment plant. Mitigation Measures BIO-1 through BIO-18 identified
in the 2012 EIR would mitigate for direct impacts of the Project, such that no impact would
remain significant and unavoidable. Effects to all species including special status species such as
the desert tortoise and County-protected plants would be avoided where possible. Compatibility
and consistency with the CDPA, federal ESA, federal CWA, and local ordinances would ensure
that the impacts of the Project would not contribute considerably to a cumulatively significant
impact to biological resources in the eastern California deserts.

Cumulative Analysis of Project Modifications
Impacts related to modification of the Project during construction and operation are consistent
with those described in the 2012 EIR and no new mitigation is required. Therefore, Project
impacts, as modified, would remain less than significant with mitigation incorporated. The
Project modifications would not result in cumulatively considerable impacts.

Applicable Mitigation Measures
Implementation of mitigation measures AES-1, AES-2, BIO-1 through BIO-17 is required.
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Conclusion
The Project modifications would result in similar impacts compared to the 2012 EIR; therefore,
the Project would not result in a new significant impact, or substantially increase the severity of
an impact identified in the 2012 EIR. No new mitigation is required.

Cultural Resources
The geographic scope of potential cumulative impacts related to cultural resources includes the
Project site and its immediate vicinity. The Valleys in the Project vicinity were important areas
for gathering both salt and food resources for both the Mohave and Chemehuevi, and the remains
of campsites are scattered throughout the valley, there are panels of rock art in the adjacent
mountains, and historic resources such as railroad sidings are located along the pipeline
alignment. Though no paleontological resources were observed on the site surface during 2010
surveys, construction of the Project would include earthmoving activities that could unearth
previously unknown archaeological or paleontological resources. Cultural sites identified during
construction would be recorded at the San Bernardino Archaeological Information Center. Of the
historic structures near the Project, several of the resources located within the pipeline alignment
could be affected by other planned or proposed projects that overlap geographically. The impacts
on cultural resources of the Project, considered together with other development projects, would
have less than cumulatively considerable effects on cultural resources and are considered less
than significant.
Other development projects planned for the area could also encounter cultural resources. It is
possible that the development of projects within the Iron Mountain CREZ, and of other projects
likely to occur in the area, could contribute cumulatively to cultural resource impacts. However,
further investigation in those areas would be needed, including a cultural resource survey of the
affected areas of potential effects to identify resources; no surveys of the CREZs have occurred to
date. Each project would be responsible for recording new sites appropriately. However, historic
properties would be avoided or mitigated to the extent possible in accordance with state and
federal regulations.
Similarly, through ongoing consultation with the California SHPO and appropriate Native
American governments, it is likely that many adverse effects on significant resources in the Ward
Valley could be mitigated to some extent. Uncovering archaeological and paleontological
resources generally adds to the regional understanding of the area’s history and would not result
in a cumulatively considerable adverse impact to cultural resources unless those resources were
destroyed. Impacts related to visual resources and Native American concerns related to views are
addressed above, under Aesthetics. The impacts on cultural resources of the Project, considered
together with other renewable energy development projects, would have less than cumulatively
considerable effects on cultural resources and are considered less than significant.

Cumulative Analysis of Project Modifications
Impacts related to modification of the Project during construction and operation are consistent
with those described in the 2012 EIR and no new mitigation is required. Therefore, Project

Cadiz Valley Water Conservation, Recovery, and Storage Project
EIR Addendum

108

ESA / 210324
June 2019

EIR Addendum

impacts, as modified, would remain less than significant with mitigation incorporated. The
Project modifications would not result in cumulatively considerable impacts.

Applicable Mitigation Measures
Implementation of mitigation measures CUL-1, CUL-6, CUL-7, and CUL-11 is required.

Conclusion
The Project modifications would result in similar impacts compared to the 2012 EIR; therefore,
the Project would not result in a new significant impact, or substantially increase the severity of
an impact identified in the 2012 EIR. No new mitigation is required.

Geology and Soils
The geographic scope of the cumulative impact analysis for geology, soils, and seismicity,
includes the Project site and areas immediately adjacent. The construction activities described in
would include earthmoving, trenching, and some temporary stockpiling, which could lead to soil
erosion. Most cumulative projects include some degree of ground-disturbance and excavation and
therefore would have the potential to contribute to cumulative soil erosion effects. However, all
projects, including the Project, must comply with pertinent federal, State, and local laws, which
require preparation of SWPPPs to address stormwater, minimize erosion and sedimentation by
implementing BMPs for erosion control features, and adhere to construction practices that
prevent soil erosion. Further, implementation of Mitigation Measures GEO-1 and HYDRO-1
would ensure that Project impacts to stormwater runoff and water quality are minimized to the
maximum extent feasible. The Project’s contribution to soil erosion impacts would not be
cumulatively considerable.

Cumulative Analysis of Project Modifications
The water treatment facilities would be constructed within the modified pipeline alignment. The
construction of the new treatment plant and pipeline alignment would be done in accordance with
the SWPPP and would implement BMPs. Further, the design of the structures would be in
conformance with applicable standards established by the CBC to reduce potential impacts from
seismic groundshaking and unstable soils. The Project modifications would not be cumulatively
considerable.

Applicable Mitigation Measures
Implementation of GEO-1 and HYDRO-1 would be required.

Conclusion
The Project modifications would result in similar impacts compared to the 2012 EIR; therefore,
the modifications to the Project would not result in a new significant impact, or substantially
increase the severity of an impact identified in the 2012 EIR. No mitigation is required beyond
the existing commitments contained within the 2012 EIR.
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Greenhouse Gas Emissions
GHG and climate change-related impacts are considered to be exclusively cumulative impacts;
there are no non-cumulative greenhouse gas emission impacts from a climate change perspective.
Section 4.7, Greenhouse Gas Emissions, provides a detailed discussion of the Project’s
contribution to the cumulative impact of global warming. The geographic context for GHG
emissions is global. However, the State of California has established protocols, policies and
attainment goals that apply to the Project and all local projects listed in this analysis.
The MDAQMD does not have a GHG policy at this time, so the Project would not result in a
conflict. The County is currently preparing their Countywide GHG Emissions General Plan
Amendment, GHG Reduction Plan, and Development Code Amendments, which are in
development. Mitigation Measures GHG-1 and GHG-2 provide for emissions reductions or the
purchase of offsets to minimize emissions of GHG. As a result, as described in Section 4.7
Greenhouse Gases, the Project would not contribute considerably to global warming.

Cumulative Analysis of Project Modifications
Emissions from construction and operation of the Project modifications are less than the
MDAQMD established thresholds of significance for annual GHG emissions of 100,000
MTCO2e per year. Therefore, Project modifications would not conflict with plans, policies or
regulations for the purpose of reducing GHG emissions. In addition, when combined with the
operational GHG emissions estimated in the 2012 EIR, the Project as a whole would not exceed
MDAQMD significance threshold. The Project with or without the modifications would not
exceed daily or annual GHG emissions thresholds of significance established by the MDAQMD.

Applicable Mitigation Measures
No mitigation measures are required.

Conclusion
The Project modifications would result in similar impacts compared to the 2012 EIR; therefore,
the modifications to the Project would not result in a new significant impact, or substantially
increase the severity of an impact identified in the 2012 EIR. No mitigation is required beyond
the existing commitments contained within the 2012 EIR.

Hazards and Hazardous Materials
The geographic scope of impacts associated with hazardous materials generally encompasses the
Project site and a 0.25-mile-radius area around the Project site. Hazardous materials used during
construction also could be released in the event of accidental upset. However, the proposed
modifications would not increase hazards significantly. Implementation of Mitigation Measures
HAZ-1, HAZ-2, and HAZ-3 would ensure that Project impacts associated with exposure to
hazardous materials would be less than significant.
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The Project would be located within a sparsely-vegetated desert area. The CAL FIRE, fire hazard
severity zone map identifies the Project area as a non-very-high fire hazard severity zone, the
lowest possible risk category. Implementation of the Project would have a beneficial impact on
fire risk because new turn-outs at crossings and sidings would be used for fire suppression.
Therefore, the cumulative contribution of the Project to the risk of wildland fires is not
considerable.

Cumulative Analysis of Project Modifications
The new pipeline alignment and treatment plant would not expose humans or the environment to
greater risks than those outlined in the 2012 EIR.

Applicable Mitigation Measures
Implementation of HAZ-1 through HAZ-3 would be required.

Conclusion
The Project modifications would result in similar impacts compared to the 2012 EIR; therefore,
the Project would not result in a new significant impact, or substantially increase the severity of
an impact identified in the 2012 EIR. No mitigation is required beyond the existing commitments
contained within the 2012 EIR.

Hydrology and Water Quality
The geographic scope of potential cumulative water quality impacts encompasses the Fenner,
Orange Blossom Wash, Bristol, and Cadiz Watersheds and the tributaries and associated drainage
areas within the Project area. Because the Project is located within a topographically-closed
drainage system, the drainage basin is separated from surrounding drainage basins by topographic
divides. The proposed modifications would not increase impacts to hydrology and water quality.
Direct and cumulative impacts to groundwater and surface water resources would be less than
significant and would not be cumulatively considerable.

Cumulative Analysis of Project Modifications
The new pipeline alignment and treatment plant would not result in an increase in impacts to
hydrology and water quality. The project modifications would not be cumulatively considerable
and impacts would be less than significant.

Applicable Mitigation Measures
Implementation of mitigation measures HYDRO-1 through HYDRO-5 would be required.

Conclusion
The Project modifications would result in similar impacts compared to the 2012 EIR; therefore,
the Project would not result in a new significant impact, or substantially increase the severity of
an impact identified in the 2012 EIR. No mitigation is required beyond the existing commitments
contained within the 2012 EIR.
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Land Use and Planning
The geographic scope of land use impacts encompasses the communities located between the
Morongo Basin and I-95, as they would be most affected by traffic accessing the Project site and
other nearby development projects, most likely via SR-62 from the I-10. Access roads to most of
the Project area currently exist, the water conveyance pipeline would be installed within an
existing railroad ROW; and the wellfield and spreading basin areas, staging areas, and areas
associated with potential power distribution facilities are privately owned and vacant. The
proposed modifications would add approximately 2 miles of additional roadway and a 10-acre
treatment plant adjacent to existing agricultural operations mostly on private land. The Project
itself would not have a cumulatively considerable impact on land use.

Cumulative Analysis of Project Modifications
The Project modifications would be located in the same area as the Project on Cadiz Property
near the wellfields. The treatment plant would not result in a considerable change in land use. The
Project modifications would not have a cumulatively considerable impact on land use.

Applicable Mitigation Measures
No mitigation measures are required.

Conclusion
The Project modifications would result in similar impacts compared to the 2012 EIR; therefore,
the Project would not result in a new significant impact, or substantially increase the severity of
an impact identified in the 2012 EIR. No mitigation is required beyond the existing commitments
contained within the 2012 EIR.

Mineral Resources
Most of the Project elements would be located away from existing or potential mineral resources.
Some portions of the water conveyance pipeline cross areas of potential mineral resources
(gypsum, metals and non-metals, sodium [salt], oil and gas, uranium and/or thorium) that are on
public lands managed by the BLM. However, these mineral resources are not in active use and
the BLM evaluation is largely based on limited data such as aerial surveys. In addition, the water
conveyance pipeline would be located within the ARZC ROW, where potential future mineral
resource exploration and use is not permitted for safety reasons. The wellfield facilities are
located on private land do not support mineral extraction. The proposed modifications are located
on private land near the existing agricultural operations. With mitigation, the Project’s
incremental effects on mining operations in the Project vicinity would not be cumulatively
considerable.

Cumulative Analysis of Project Modifications
Cumulative impacts to nearby mining operations for sodium chloride could result from
cumulative development. The Project modifications would be consistent with the impacts in the
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2012 EIR. Therefore, the Project modifications would not result in cumulatively considerable
impacts.

Applicable Mitigation Measures
Implementation of mitigation measure MIN-1 is required.

Conclusion
The Project modifications would result in similar impacts compared to the 2012 EIR; therefore,
the Project would not result in a new significant impact, or substantially increase the severity of
an impact identified in the 2012 EIR. No mitigation is required beyond the existing commitments
contained within the 2012 EIR.

Noise
Cumulative noise and vibration impacts are evaluated on the Project site and areas immediately
adjacent, due to the attenuating effects of noise. Construction and operation of cumulative
projects would generally not result in cumulative noise effects due to their scattered, remote
locations. The construction and operation of the Project would result in less than significant noise
impacts. The Project’s individual contribution to noise impacts would not significantly contribute
to the overall noise environment. During construction of cumulative projects, construction
equipment could temporarily increase noise levels over short durations during the day. However,
after the construction phases are complete, there would be very little noise associated with Project
operations. The Project would not create a cumulatively considerable contribution to cumulative
noise impacts due to the separation of projects, the sparse population of the region, and the shortterm nature of noise-generating activities.

Cumulative Analysis of Project Modifications
Impacts related to modification of the Project during construction and operation are consistent
with those described in Section 4.12 of the EIR. The Project modifications would not result in
cumulatively considerable noise impacts. No new mitigation is required, therefore, Project
impacts, as modified, would remain less than significant.

Applicable Mitigation Measures
No mitigation measures are required.

Conclusion
The Project modifications would result in similar impacts compared to the 2012 EIR; therefore,
the Project would not result in a new significant impact, or substantially increase the severity of
an impact identified in the 2012 EIR. No mitigation is required beyond the existing commitments
contained within the 2012 EIR.
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Public Services and Utilities
The Project would not result in significant impacts to public services. Approximately 240 workers
would be employed at any given time at the Project site during construction. The Project does not
include residential development and would not bring a substantial number of new, full-time
employees to the Project area that would require the expansion of public facilities construction of
which could result in adverse physical impacts. The proposed modifications would not increase
the need for public services or utilities. The Project would not have a cumulatively considerable
contribution on utility services.

Cumulative Analysis of Project Modifications
Impacts from construction and operation to regional utilities from the Project modifications are
consistent with those identified in the 2012 EIR. Therefore, the Project modifications would not
result in cumulatively considerable impacts to public services and utilities.

Applicable Mitigation Measures
No mitigation measures are required.

Conclusion
The Project modifications would result in similar impacts compared to the 2012 EIR; therefore,
the Project would not result in a new significant impact, or substantially increase the severity of
an impact identified in the 2012 EIR. No mitigation is required beyond the existing commitments
contained within the 2012 EIR.

Transportation and Traffic
The geographic scope for evaluating cumulative traffic impacts consists of I-40 and Old US 66
(also known as National Trails Highway) to the north; SR-247 and SR-62 to the west; SR-62 and
I-10 to the south; and US 95 and SR-177 to the east. The proposed modification would add
approximately 5 truck trips per month of chemical deliveries and sediment removal trips. This
level of additional trips would not contribute significantly to cumulative traffic impacts. The
Project’s contribution to traffic congestion (if any) would not be cumulatively considerable.

Cumulative Analysis of Project Modifications
The Project modifications would be consistent with the construction impacts in the 2012 EIR.
The Project modifications would not result in an increase to average daily trips. The Project’s
modifications contribution to traffic impacts would not be cumulatively considerable and Project
modification impacts would be less than significant.

Applicable Mitigation Measures
No mitigation measures are required.
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Conclusion
The Project modifications would result in similar impacts compared to the 2012 EIR; therefore,
the Project would not result in a new significant impact, or substantially increase the severity of
an impact identified in the 2012 EIR. No mitigation is required beyond the existing commitments
contained within the 2012 EIR.

Energy Usage
With the Project modifications, the Project as a whole would require approximately 15,170 HP.
While there will be a net increase in power needs, the 2012 EIR conservatively estimated a total
HP of 16,200. With the Project modifications, the Project as a whole would require
approximately 15,170 HP to operate facilities. This total power requirement is less than the total
power need assumptions of 16,200 HP (12 MW) modeled in the 2012 EIR (Appendix B) which
included a standby power source. As a result of the availability of newer model engines, the
estimated installed capacity to drive the Project groundwater pumps is now approximately 8,066
HP. The addition of the BPS would increase operational energy needs from approximately 8,066
to 15,170 HP. Therefore, overall Project energy usage with modifications, is expected to be less
than the initial Project design evaluated in the 2012 EIR. The project would contribute to
increased cumulative energy demands. However, the modifications would not increase energy
demands above the previously analyzed levels. The proposed modifications would not be
cumulatively considerable.

Applicable Mitigation Measures
No mitigation measures are required.

Conclusion
The Project modifications would result in similar impacts compared to the 2012 EIR; therefore,
the Project would not result in a new significant impact, or substantially increase the severity of
an impact identified in the 2012 EIR. No mitigation is required beyond the existing commitments
contained within the 2012 EIR.

Wildfire
The geographic scope of impacts associated with wildfire generally includes the immediate area
around the Project site. According to CAL FIRE Fire Hazard Severity Maps for Southeast San
Bernardino County and Eastern Riverside County show that the local vicinity within and around
the Project area is also at very low fire risk. Therefore, it is unexpected for other projects listed in
Table 5-1 to result in significant cumulative impacts in the area.
The Project would be located within a sparsely-vegetated desert area. The CAL FIRE, fire hazard
severity zone map identifies the Project area as a non-very-high fire hazard severity zone, the
lowest possible risk category. Similar to cumulative projects, the Project would adhere to fire
prevention requirements specified by the CCR and Cal/OSHA. The Project would not interfere
with adopted emergency response plans or evacuation routes or significantly expose occupants to
pollutant concentrations from wildfire or uncontrolled spread of wildfire. Implementation of the
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Project would have a beneficial impact on fire risk because new turn-outs at crossings and sidings
would be used for fire suppression. Therefore, the cumulative contribution of the Project to the
risk of wildland fires is not considerable.

Cumulative Analysis of Project Modifications
The new pipeline alignment and treatment plant, storage and booster pumping station would not
expose humans or the environment to greater risks than those outlined in the 2012 EIR.

Applicable Mitigation Measures
No mitigation measures are required.

Conclusion
Although the 2012 EIR did not evaluate this environmental effect, the Project modifications
would not result in a new significant impact, substantial adverse change to the 2012 EIR, or
substantially increase the severity of an impact identified in the 2012 EIR. No mitigation is
required beyond the existing commitments contained within the 2012 EIR.
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This Management Plan shall not become final or effective until approved by the Santa Margarita Water
District and the County of San Bernardino Board of Supervisors.
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Groundwater Management, Monitoring, and Mitigation Plan
For the Cadiz Valley Groundwater Conservation, Recovery, and Storage Project
EXECUTIVE SUMMARY
The fundamental purpose of the Cadiz Valley Groundwater Conservation, Recovery,
and Storage Project (Project) is to conserve and recover substantial quantities of
groundwater that in the absence of the Project would otherwise evaporate. The Project
is a 50-year groundwater recovery, conservation and conjunctive use storage project
located within the collective Fenner, Orange Blossom Wash, Bristol and Cadiz
Watersheds in the Eastern Mojave Desert. It will provide reliable water supply to the
Santa Margarita Water District (SMWD) and other participating water agencies. Phase I
of the Project provides for the initial extraction of groundwater in amounts not to
exceed an annual average of up to 50,000 acre-feet per year (afy)2 from a wellfield in the
area within and south/southwest of the Fenner Gap. Phase II of the Project, if proposed
and implemented, would use available aquifer capacity to operate a one million acrefeet groundwater storage bank to facilitate the storage and recovery of imported water
over the Project’s 50-year term. Phase II is not proposed at this time and will be subject
to subsequent environmental and regulatory review. The full term of the Project’s
operation, including Phase I and Phase II, shall be limited to 50 years.
This Groundwater Management, Monitoring, and Mitigation Plan (Management Plan)
will govern the operation and management of the Project by Fenner Valley Mutual
Water Company (FVMWC) through a joint powers agreement initially between
FVMWC and SMWD. The Management Plan is prepared to comply with the County of
San Bernardino's (County) Desert Groundwater Management Ordinance (Ordinance) as
an excluded Project under the exclusion provisions set forth in Article 5, Section
33.06552 of the County Code. As part of its compliance with the exclusion provisions of
the Ordinance, SMWD, FVMWC, Cadiz Inc. (Cadiz), and the County approved a May
2012 Memorandum of Understanding (MOU).
The Management Plan requires monitoring of aquifer health and safe yield,
groundwater levels and rates of decline, groundwater quality, subsidence, surface
vegetation, air quality, third-party wells and springs, and corrective measures to
address potential significant adverse impacts to critical resources3 and Undesirable
Actual total pumping would vary depending on Project participant supply needs. The maximum
extraction rate in any given year would be limited to 75,000 afy with the long-term average of up to
50,000 afy as measured over a rolling 10-year period.
3 SMWD has prepared an Environmental Impact Report (EIR) that evaluates the potential for the Project
to result in significant impacts to the environment pursuant to Public Resources Code section 21000 et
2
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Results4 attributable to the Project. The Management Plan sets forth the plan of action
to optimally manage groundwater resources and monitor and mitigate physical effects
of the Project, and it ensures that Project operations will be conducted without
significant adverse impacts to critical resources and Undesirable Results attributable to
the Project.
During operations, the initial extraction of an annual average of up to 50,000 afy is
designed to capture annual native recharge plus groundwater in storage that is
migrating toward the Bristol and Cadiz Dry Lakes. Additional extractions above
annual native recharge are planned for the purpose of strategically lowering
groundwater levels in the vicinity of the Project wellfield to realize two essential Project
benefits that are not available under existing conditions. First, the lowering of
groundwater levels will cause existing groundwater gradients to reverse so that the
Project will retrieve substantial quantities of potable groundwater located to the south
and east of the wellfield that would otherwise flow into the saline groundwater
underlying the Dry Lakes and evaporate. Lowered groundwater levels at the end of
pumping will further slow the loss of groundwater to evaporation at the Dry Lakes
until these lowered groundwater levels recover as a result of natural recharge and
restore the hydraulic gradient such that losses to evaporation return to pre-Project
levels. Second, the managed lowering of groundwater levels will also establish
dewatered space within the aquifer to facilitate the storage and recovery of imported
water during the potential Phase II of the Project.
The Management Plan is designed to avoid significant adverse impacts and Undesirable
Results to the critical resources within the region, including the following:


Groundwater aquifers tapped by the Project;



Local springs within the Fenner Watershed;



Brine resources of Bristol and Cadiz Dry Lakes;

seq. While certain of the mitigation measures recommended in the EIR mirror the corrective measures
contained in the Management Plan, the use of the phrase “significant adverse impacts to critical
resources” is specific to the Management Plan and is not a reference to a determination by SMWD of a
significant impact to the environment pursuant to CEQA.
4 “Undesirable Results” means any of the following: (i) the progressive decline in groundwater levels and
freshwater storage below the “floor” established in this Management Plan; (ii) the progressive decline in
groundwater levels and freshwater storage at a rate greater than the established rate in this Management
Plan where the decline signifies a threat of other physical impacts enumerated including (a) land
subsidence, (b) the progressive migration of hyper-saline water from beneath the Cadiz or Bristol Dry
Lakes toward the Project well sites; (c) increases in air quality particulate matter; (vi) loss of surface
vegetation; or (d) decreases in spring flows.
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Air quality in the Mojave Desert region;



Vegetation in the Mojave Desert region; and



Adjacent areas, including the Colorado River and its tributary sources
of water.

By definition, the Project intends to implement a managed drawdown in water levels to
achieve specific conservation objectives. This Management Plan is designed to prevent
significant adverse impacts to critical resources and Undesirable Results traditionally
associated with groundwater pumping by collecting data and determining if observed
changes in groundwater levels, groundwater quality, and land subsidence are
consistent with changes projected in groundwater modeling of Project impacts as
described in this Management Plan and references cited herein. If there are deviations
from the groundwater modeling projections of Project impacts, those deviations will
prompt further investigation and assessment under this Management Plan, and if
necessary, implementation of corrective measures so as to avoid potential adverse
impacts to critical resources and Undesirable Results. The Project approval is limited to
a defined period of operations (50 years).5
The Management Plan incorporates a comprehensive network of monitoring features
and data collection facilities, which include:


Local springs;



Observation wells at various locations, several of which will be
clustered wells with depth-discrete screened intervals;



Project production wells;



Land survey benchmarks and extensometers;



Downhole flowmeter surveys;



Gamma-ray and dual induction electric logs;

The option agreements for the Project participants contemplate that the Project participants may elect to
extend the term of the Project beyond the 50-year term. If such an election were made, new purchase
agreements would be required and full environmental review would be developed prior to consideration
and potential approval of an extended term, which would include the development of a new
management plan. The new plan would be subject to discretionary review by the County under its
Desert Groundwater Management Ordinance and pursuant to any surviving provisions of the MOU and
Chapter 7 of this Management Plan.
5
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Nephelometers for dust monitoring; and



Weather stations.

The Management Plan establishes a process for scientific review of the observations and
data obtained from monitoring features and facilities, and sets forth action criteria, and
if appropriate, corrective measures to be taken if an action criterion is or may be
triggered. The Management Plan has taken a conservative approach in its action
criteria and potential corrective measures in the following areas:


Local springs;



Third-party wells;



Land subsidence;



Induced flow of lower-quality water from Bristol and Cadiz Dry Lakes;



Brine resources underlying Bristol and Cadiz Dry Lakes;



Air quality;



Project area vegetation; and



Adjacent groundwater basins, including the Colorado River and its
tributary sources of water.

This Management Plan includes measures that are also required by the California
Environmental Quality Act (CEQA) as mitigation for potential Project impacts, as well
as additional Project design features to monitor and verify Project operations and
predicted effects and confirm protection of critical resources. These additional Project
design features are not required under CEQA but, for the avoidance of doubt and to
satisfy the County’s Ordinance, they have been included to provide a comprehensive
monitoring program for the groundwater basin and all critical resources within the
watershed.
The Project will be carried out as a public-private partnership between SMWD and
Cadiz. While the lands and water rights to be used for the Project are owned by Cadiz,
SMWD will be responsible for management and control of Project operations and will
act as the approving authority for the design and construction of the Project. The
Project will be operated by FVMWC (all the memberships of which will be owned by
SMWD and the other Project participants) under the management and supervision of
SMWD through a Joint Powers Authority (JPA) formed initially between FVMWC and
4
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SMWD. Through the JPA, FVMWC and SMWD will lease to own all Project facilities
and control and operate the Project during its entire duration. As a mutual water
company, FVMWC will be controlled by the Project participants, with SMWD being the
lead participant, during both the Project development and operations periods. While
SMWD and FVMWC will carry out the Project through the JPA, this Management Plan
sets forth how the County will participate in the Project to ensure that groundwater
resources within the County’s jurisdiction are appropriately managed.
As set forth in the MOU, compliance with this Management Plan shall be overseen and
enforced by the County. SMWD is the Project’s Lead Agency with responsibility for
mitigation of Project impacts pursuant to the Project’s EIR and Public Resources Code
section 21081.6. SMWD shall enforce, as a condition of Project approval, the
implementation of all adopted mitigation measures, including those measures which
correspond to provisions of the Management Plan. In recognition of the County’s
regulatory role in enforcing the Desert Groundwater Management Ordinance, SMWD
shall share with the County enforcement responsibilities with regard to those impact
areas and mitigations in the EIR’s Mitigation Monitoring and Reporting Program
(MMRP) that fall within the County’s jurisdiction pursuant to the MOU and Ordinance.
SMWD will, pursuant to CEQA Guideline section 15097(a), delegate the reporting and
monitoring responsibilities for those mitigation measures to the County. SMWD shall
be responsible for reviewing and considering the County’s on-going determination of
compliance with those mitigation measures, which are also provisions of this
Management Plan, in assessing compliance with the MMRP and with conditions of
Project approval. A Technical Review Panel (TRP) will be created to assist in evaluating
monitoring protocols and methods of data collection and processing, water quality, the
rate of decline in the groundwater elevations, monitoring the level of the water table in
the Cadiz well-field in relation to an established safe floor, and the Project’s potential to
cause Undesirable Results, as defined in the MOU.
The TRP may make
recommendations to the County or the County may request recommendations from the
TRP that require additional monitoring, mitigation, and modification to Project
operations as set forth in Chapter 8.
SMWD as lead agency and the County, pursuant to Paragraph 3(d) of the 2012 MOU,
will retain full authority and discretion to modify Project operations (including but not
limited to the institution of corrective actions or the curtailment or cessation of Projectrelated groundwater pumping) as necessary to avoid Overdraft or Undesirable Results
as such terms are defined in the MOU. This Management Plan and the work to be
performed and liabilities that may be incurred under this Management Plan create no
vested rights, express or implied, in Cadiz, SMWD, or any other party to produce
groundwater from the Project at a quantity or rate of pumping that results in Overdraft
5
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as the term is defined in the MOU and the County shall not be liable for damages to
Cadiz, SMWD, or any other party resulting from its enforcement of the terms and
conditions of this Management Plan.
The Management Plan requires that all technical data be made available to the public in
the form of annual reports reviewed and maintained by the County, and it also calls for
periodic water resources model refinements and incremental five-year projections of the
physical impacts of Project operations to be set forth in periodic reports, together with
any recommendations for Project improvements.
CHAPTER 1
INTRODUCTION AND BACKGROUND
1.1

The Cadiz Valley Water Conservation, Recovery, and Storage Project

This Groundwater Management, Monitoring and Mitigation Plan (Management Plan) is
an integral part of the oversight of the Cadiz Valley Groundwater Conservation,
Recovery, and Storage Project (Project). The Project is a water conservation supply and
potential conjunctive use storage project undertaken by SMWD, in collaboration with
Cadiz, that would make optimal use of the groundwater resources within the collective
Fenner, Orange Blossom Wash, Bristol, and Cadiz Watersheds in the Eastern Mojave
Desert, without displacing other beneficial uses (see Figure 1-1). The Project will
develop a new water supply from the surplus waters of the Watersheds and enable the
use of groundwater storage for future banking with participating water agencies as
described herein.
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The first phase of the Project, which is referred to herein as the “Conservation
Component,” would extract and convey groundwater at an initial average rate of up to
50,000 acre-feet per year (afy) from a wellfield in the area within and south/southwest of
Fenner Gap via pipeline to the Colorado River Aqueduct (CRA). The 50,000 afy of
extraction will make use of the long-term average annual natural recharge from the
Fenner and Orange Blossom Wash Watersheds.
Groundwater extraction will
strategically lower groundwater levels within the immediate vicinity of the Project
wellfield to intercept natural recharge and retrieve groundwater already held in storage
beneath and downgradient of the wellfield before it can evaporate from the Dry Lakes,
as discussed below.
The potential second phase of the Project, the Imported Water Storage Project, would
involve managing the groundwater basin conjunctively by importing water during
times of surplus, storing it in the basin, and recovering the stored water to meet
drought, emergency, or other demands. The dewatered storage created by extracting
more than the annual natural recharge in Phase I would create storage space facilitating
a conjunctive use project to store surplus imported surface water when available to be
recovered when needed. Imported water for storage would be conveyed to the Fenner
Gap area by pipeline from the CRA and, potentially, an interconnection of the
California Aqueduct to the Project through a converted natural gas pipeline. The water
would be recharged into the groundwater basin via spreading basins constructed
within or just north of the Fenner Gap.
Under the Imported Water Storage Component of the Project, up to 1 million acre-feet
of dewatered capacity would be managed and made available for groundwater
banking.
A conceptual model of the Project is shown in Figure 1-2.

8
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Proposed monitoring in this Management Plan only addresses Phase I of the Cadiz
Valley Groundwater Conservation, Recovery, and Storage Project. The potential
storage and recovery of up to one million acre-feet of imported water was previously
analyzed in 2000-2002 by the United States Bureau of Land Management in connection
with its grant of a right-of-way for a project then proposed by the Metropolitan Water
District of Southern California. This Management Plan will be updated and revised
prior to any implementation of Phase II in order to integrate additional monitoring and
mitigation requirements that may result from additional CEQA analysis and review
associated with the proposed conjunctive use operations taking into account variables
such as the identity of Phase II Project participants, the source of supply, volumes, and
timing of deliveries.
1.2

Overview of the Management Plan

This Management Plan governs water extraction for the Project and is designed to
ensure that Project operations and future irrigation under the Cadiz agricultural
development will be conducted without significant adverse impacts to critical
resources. While Cadiz may continue production of groundwater to irrigate agriculture
within the Project area, such agricultural irrigation will be commensurately phased out
as Project production increases in order to ensure that the initial average annual
extraction rate of 50,000 afy is not exceeded. Under no circumstance shall combined
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Project production and the Cadiz agricultural operations exceed the average rate of
50,000 afy as measured over any 10-year period.
This Management Plan is designed to prevent significant adverse impacts to critical
resources and to avoid Undesirable Results by collecting data and determining if
observed changes in groundwater levels, groundwater quality, and land subsidence are
consistent with changes projected in groundwater modeling, as described in this
Management Plan and references cited herein. Critical resources identified in this
Management Plan are as follows:


The basin aquifers tapped by the Project;



Springs within the Fenner Watershed, including springs of the Mojave
National Preserve and BLM-managed lands;



Brine resources of Bristol and Cadiz Dry Lakes;



Air quality in the Mojave Desert region;



Project area vegetation; and



Adjacent groundwater basins, including the Colorado River and its
tributary sources of water.6

This Management Plan establishes a comprehensive network of monitoring and data
collection facilities combined with procedures for comprehensive scientific review of all
actions and decisions. The Management Plan includes action criteria prior to the
occurrence of adverse impacts on critical resources resulting from Project operations.
Implementation of specific corrective actions are meant to ensure that the adverse
effects to critical resources are avoided or reduced to below specific objective standards
designed to safeguard the critical resources. For example, third-party well owners can
participate in a monitoring program that will trigger corrective action (e.g., provision of
replacement water) if static groundwater levels in their wells drop due to Project
operations. Third-party well owners not participating in the monitoring program can
trigger corrective action by providing a written complaint to FVMWC. See Chapter 6
for full details of the action criteria and corrective measures. For several critical

As explained in Chapter 2 of this Management Plan, technical analysis to date concludes that there is no
hydrogeologic connection between groundwater that would be extracted by the Project, and
groundwater supplies to the northeast within watersheds that are tributary to the Colorado River.
Nonetheless, this Management Plan proposes the monitoring of groundwater levels in the adjacent Piute
Watershed, which is tributary to the Colorado River.
6
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resources, including local springs, air quality, and the groundwater resources of
neighboring basins, the Management Plan provides for monitoring of such critical
resources even though technical research and available scientific data demonstrate that
the Project is not anticipated to impact these critical resources. The monitoring is being
undertaken to comport with the County’s Ordinance and the recommendations of the
Groundwater Stewardship Committee, a multi-disciplinary panel of earth science and
water professionals assembled by Cadiz and SMWD to provide advice and comment on
the Project (see Appendix A Groundwater Stewardship Committee, Current Summary
of Findings and Recommendations, Cadiz Valley Groundwater Conservation,
Recovery, and Storage Project).
This Management Plan mandates specific action criteria (triggering levels) for impacts
to critical resources and specified responses if an action criterion is reached. It
establishes a defined process for scientific and objective review of groundwater
management and a decision-making process to protect critical resources. Refinements
to this Management Plan may occur during the life of the Project as more data and
understanding becomes available. Such refinements will be developed in consultation
with the TRP and subject to County and SMWD review and approval. Management
Plan reports will be of public record. This Management Plan is intended to comply
with the County's Guidelines for Preparation of a Groundwater Monitoring Plan and its
Desert Groundwater Ordinance, which provides, in part, that installation of
groundwater extraction wells may be excluded from the Ordinance’s permitting
provisions if the Project is subject to an enforceable agreement with the County and will
be managed consistent with a County-approved groundwater management plan (San
Bernardino County Code §33.06552).
The Project will be comprised of three time periods: a pre-operational period, an
operational period of 50 years, and a post-operational/closure period that will span a
minimum of 10 years, subject to review by the TRP, FVMWC, SMWD, and the County
and as necessary to address any potential effects of the Project during the postoperational period.
The pre-operational phase will commence upon start of
construction and will last a minimum of 12 months. Cadiz will complete and deliver all
needed permits for monitoring facilities prior to the pre-operational phase. Cadiz will
construct all facilities that are agreed to in this Management Plan and for which permits
have been received.
This Management Plan and the MOU are not subject to extension by the parties. At the
end of the Project’s operational life, however, Cadiz, FVMWC, and SMWD may seek a
new authorization from the County for the extraction and conveyance of groundwater
from the aquifer. Any new authorization will be subject to County review and approval
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and further environmental review, as well as new agreement(s) and a new groundwater
management plan. The quantity of recoverable groundwater that might be available at
that time would have to be re-evaluated based on operational and other data on the
rates of recharge, safe yield of the aquifer, and appropriate groundwater levels.
1.3

The Project Area

The Project area is located in the eastern Mojave Desert of San Bernardino County,
California approximately 200 miles east of Los Angeles, 60 miles southwest of Needles,
and 40 miles northeast of Twentynine Palms. The Project wellfield is located within and
south/southwest of the Fenner Gap which is centered between the Marble and Ship
Mountains east of Cadiz.
The Project area can be divided into four areas for discussion purposes. The first and
largest is the area encompassed by the totality of Bristol, Cadiz, and Fenner Watersheds
as shown in Figure 1-3 and referred to herein as the “larger watershed area.” Orange
Blossom Wash is within the Bristol Watershed. The second area is the region beyond
the larger watershed area which includes adjacent areas that are tributary to the
Colorado River, such as the Piute Watershed. This second area is referred to herein as
“adjacent regions.” All precipitation within the larger watershed area that infiltrates to
the groundwater table or runs off as surface flow, ultimately discharges to Bristol or
Cadiz Dry Lakes. Groundwater flow from the Fenner Watershed converges and flows
through Fenner Gap ultimately making its way to Bristol and Cadiz Dry Lakes.
Similarly, groundwater flow in the Orange Blossom Wash area moves downgradient to
Bristol Dry Lake. The third area is the freshwater zone located between the Fenner Gap
and Bristol Dry Lake, as mapped by Shafer (1964), and is referred to herein as the
northern Bristol/Cadiz Sub Basin (Figure 1-3). The fourth area is the area of the
proposed wellfield, which is in the vicinity of the Fenner Gap and referred to herein as
the wellfield area (Figure 1-3).
The total area of the Bristol (which includes Orange Blossom Wash), Cadiz, and Fenner
Watersheds is approximately 2,320 square miles.
The Bristol Watershed is
approximately 640 square miles, the Cadiz Watershed is 590 square miles, and the
Fenner Watershed is approximately 1,090 square miles.
These Watersheds are considered to be a single closed drainage system because all
surface and groundwater drains to central lowland areas of the Bristol and Cadiz Dry
Lakes. The Bristol, Cadiz, and Fenner Watersheds are separated from the surrounding
watersheds within the adjacent regions by topographic divides (generally mountain
ranges).
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A map of key current and future Project facilities is shown in Figure 1-4.

1.4

The Parties

The Project and the Management Plan are the joint efforts of SMWD, Cadiz, FVMWC,
and the County in accordance with the County’s Guidelines for Preparation of a
Groundwater Monitoring Plan.
1.4.1

Santa Margarita Water District

SMWD was initially formed in 1964 by landowners seeking a reliable water supply, and
it has grown into the second largest retail water agency in Orange County. It supplies
clean, affordable, reliable water and wastewater services to over 155,000 residents and
businesses in Mission Viejo, Rancho Santa Margarita, and the unincorporated areas of
Coto de Caza, Las Flores, Ladera Ranch, and Talega. When implemented, the Project
will diversify SMWD’s water portfolio and help drought-proof the District to ensure its
water demands are met regardless of variability in State Water Project supplies. As part
of a public-private partnership with Cadiz Inc., SMWD will be the public agency
carrying out the Project and will also be the public agency with the greatest
responsibility for supervising the Project. Specifically, SMWD will carry out and
supervise the Project through its participation in a Joint Powers Authority with
FVMWC and through its role as a shareholder in FVMWC. SMWD will be responsible
14
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for management and control of Project operations and will act as the approving
authority for the design and construction of the Project. SMWD (through the JPA),
FVMWC, and SMWD will lease-to-own all Project facilities and control and operate the
Project during its entire duration. Accordingly, SMWD is the agency most responsible
for carrying out the Project.
As the Lead Agency for the Project’s California Environmental Quality Act (CEQA, Cal.
Pub. Res. Code §§ 21000 et seq.) review process, SMWD is responsible for evaluating the
Project’s alternatives, environmental impacts, and potential mitigation measures. A
draft of the Management Plan was included as an appendix to the EIR for the Project,
and its provisions were evaluated in the EIR. Prior to approval of the Management
Plan, SMWD as the lead agency and the County as a responsible agency will be
required to determine whether the Project, including the Management Plan, were
adequately evaluated in the EIR and to make any required findings under CEQA.
SMWD shall enforce the implementation of all adopted mitigation measures, including
those measures which correspond to provisions of the Management Plan, as conditions
of Project approval. SMWD will, pursuant to CEQA Guideline section 15097(a),
delegate to the County the reporting and monitoring responsibilities for those
mitigation measures and conditions of approval that are subject to County jurisdiction
under its Ordinance and the MOU. SMWD shall review and consider the County’s ongoing determination of compliance with those mitigation measures which are also
provisions of the Management Plan in assessing compliance with the Mitigation
Monitoring and Reporting Program and with the conditions of Project approval.
1.4.2

Cadiz Inc.

Founded in 1983, Cadiz Inc. (Cadiz) is a renewable resources company based in Los
Angeles.
Using integrated satellite imagery and geological, geophysical, and
geochemical survey methods, the company has identified and acquired 34,000 acres of
land in Cadiz Valley situated over a large, naturally recharging basin. Cadiz's goal is
for this basin to provide a high-quality, reliable water supply to Southern Californians,
as well as much-needed underground storage for surplus water, all without causing
material adverse impacts to the local environment.
1.4.3

County of San Bernardino

The proposed Project lies within the unincorporated desert area of eastern San
Bernardino County, where groundwater production is regulated under the County’s
Desert Groundwater Management Ordinance (Ordinance) (San Bernardino Code §§
33.06551 et seq.). A project may qualify for exclusion from the Ordinance’s permitting
15
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procedures where the operator has developed a groundwater management, monitoring
and mitigation plan approved by the County that is consistent with guidelines
developed by the County7 and the County and the operator have executed a
memorandum of understanding that complies with the provisions of the Ordinance
(San Bernardino Code §33.06552(b)(1)). This Management Plan and the MOU amongst
FVMWC, SMWD, the County, and Cadiz together are designed to serve as the Project’s
compliance with the County Groundwater Management Ordinance and ensure the
Project is operated to avoid significant adverse impacts to critical resources and
Undesirable Results. Because approval of the Management Plan is necessary to qualify
the Project for exclusion from the Ordinance and is a discretionary action, Santa
Bernardino County's decision is subject to CEQA and the County is acting as a
responsible agency.
1.4.4

Fenner Valley Mutual Water Company

FVMWC is a California mutual water company formed for the purpose of delivering
water from the Project to its members at cost under the supervision of SMWD.
Outstanding membership shares are available for issuance to Project participants,
including SMWD. Cadiz will not own shares in FVMWC. FVMWC intends to contract
with public agencies, including SMWD, for the purpose of forming a JPA (see California
Government Code, § 6525). In the formation of this JPA, SMWD will be the designated
agency in the joint powers agreement pursuant to Government Code section 6509. The
Project will be operated by FVMWC (all memberships of which will be owned by
SMWD and other Project participants) under the management and supervision of
SMWD through a joint powers agreement between FVMWC and SMWD. FVMWC will
lease all Project facilities and control and operate the Project during its entire duration.
As a mutual water company, FVMWC will be controlled by the Project participants,
with SMWD being the lead participant, during both the Project development and
operations periods. Pursuant to this Management Plan, FVMWC shall assess technical
data and responsive actions, propose refinements to the Management Plan, and
corrective measures regarding compliance with the provisions of the Management Plan,
and prepare and submit various annual and periodic technical reports, all in
consultation with SMWD and the TRP and subject to the oversight of the County, as
specified further in Chapters 6, 7, 8, and 9.

This Groundwater Management Plan has been prepared to satisfy the County’s Guidelines for
Preparation of a Groundwater Monitoring Plan, which were last revised in June 2000. This Groundwater
Management Plan, for example, includes methods and procedures to measure groundwater production,
groundwater levels, water quality, and potential land subsidence (see County Guidelines for Preparation
of a Groundwater Monitoring Plan, § 1.1).
7
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1.4.5

Other Anticipated Project Participants

In addition to the three Project parties listed above, other water service providers and
additional users are expected to participate in the Project. These participants include:


Three Valleys Municipal Water District, which serves 133 square miles
in Los Angeles County, California and includes Azusa, City of
Industry, Covina, Claremont, Diamond Bar, Glendora, Hacienda
Heights, La Puente, La Verne, Pomona, Rowland Heights, San Dimas,
Walnut, and West Covina.



Golden State Water Company, which provides service to three water
service regions across 10 California counties. Region I consists of 7
customer service areas in northern and central California and Ventura
County; Region II consists of 4 customer service areas located in Los
Angeles and Orange County; and Region III consists of 10 customer
service areas in eastern Los Angeles County and in Orange, San
Bernardino, and Imperial Counties.



Suburban Water Systems, which serves an area covering
approximately 42 square miles, including all or portions of Glendora,
Covina, West Covina, La Puente, Hacienda Heights, City of Industry,
Whittier, La Mirada, La Habra, Buena Park, and unincorporated
portions of California's Los Angeles and Orange Counties.



Jurupa Community Services District (JCSD), which provides potable
water, sewer, and street lighting services to over 101,000 people
located throughout 48 square miles in the Jurupa area of Riverside
County. JCSD serves unincorporated areas of Riverside County as
well as the communities of Jurupa Valley and Eastvale.



California Water Service Company (Cal Water) distributes and sells
water to 1.7 million Californians through 435,000 connections. Its 24
separate water systems serve 63 communities from Chico in Northern
California to the Palos Verdes Peninsula in Southern California.



The Arizona and California Railroad Company (ARCZ) owns and
operates a railway line in a right-of-way that runs between the Cadiz
property and the Colorado River. Its parent company is RailAmerica.
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1.5

Project Description

The Project will include two phases:
1.5.1

Phase I

Phase I will provide for initial extraction and delivery to the CRA of up to an annual
average of 50,000 afy for delivery to Project participants in compliance with this
Management Plan to avoid adverse impacts to critical resources and Undesirable
Results. Extraction in any given year may range from 25,000 to 75,000 afy to
accommodate carryover, but shall not exceed more than an average of 50,000 afy
measured over a 10-year period, inclusive of agricultural production by Cadiz. Project
participants can carry over their annual allocations by storing their water in the basin
for later extraction and delivery during drought or emergency conditions within the 50year operation period.
The Project involves construction and operation of the facilities shown on Figures 1-3
and 1-4 and as described below:


A wellfield of up to approximately 34 extraction wells and
appurtenant facilities;



An approximately 43-mile long conveyance pipeline and appurtenant
facilities from the CRA to the wellfield, including power, generally
parallel to the conveyance;



Instrumentation and control systems to monitor all Project operations;
and



Observation wells, cluster wells, land survey benchmarks,
extensometers, weather stations, and other appurtenant facilities
necessary for this Management Plan.

The conveyance and power distribution facilities, observation wells, land survey
benchmarks, and other monitoring features, along with all Project facilities, will be
located on land owned by Cadiz or on easements obtained from other landowners.
1.5.2

Phase II

Phase II, subject to approval of appropriate environmental documentation, would
provide conjunctive-use storage, up to a total of one million acre-feet of storage at any
given time, in compliance with an updated version of the Management Plan. The
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County’s and SMWD’s approval of the MOU and this Management Plan does not
include approval of Phase II. There are no agencies currently committed to participate
in Phase II. Phase II requires potential future approvals by agencies not yet identified
under terms not yet negotiated. Because of this, Phase II is still in the conceptual stage
and is analyzed in the Environmental Impact Report programmatically. Subsequent
CEQA review and updates to this Management Plan will be required prior to
implementation of Phase II.
1.6

Project Objectives

The Project objectives are as follows:

1.7



Maximize beneficial use of groundwater in the Bristol, Cadiz, and
Fenner Valleys by conserving and using water that would otherwise be
lost to brine and evaporation;



Improve water supply reliability for SMWD and other Southern
California water providers by developing a source of water that is not
significantly affected by drought;



Reduce dependence on imported water by utilizing a source of water
that is not dependent upon surface water resources from the Colorado
River or the Sacramento-San Joaquin Delta;



Enhance dry-year water supply reliability within SMWD and other
Southern California water provider Project participants;



Enhance water supply opportunities and delivery flexibility for SMWD
and other participating water providers through the provision of
carry-over storage and, for Phase II, imported water storage;



Support operational water needs of the ARZC in the Project area;



Create additional water storage capacity in Southern California to
enhance water supply reliability;



Locate and design the Project in a manner that minimizes significant
environmental effects and provides for sustainable operations.

Existing Groundwater Management

Cadiz owns 34,000 acres of largely contiguous land in the Cadiz and Fenner Valleys of
eastern San Bernardino County, where it has farmed successfully for more than 15
19
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years, as shown in Figure 1-3. Approximately 1,600 acres of this land has been
cultivated for citrus and stone fruit orchards, vineyards, and specialty row crops.
In 1993, San Bernardino County certified an Environmental Impact Report (EIR), and
granted various land use approvals for expansion of agricultural operations up to 9,600
acres on this property (referred to as the Cadiz Agricultural Program). The 1993 EIR
indicated that there was, at the time, up to 1,440 acres in cultivation and that the
Program would expand agricultural production in phases over a 10- to 15-year period
at a rate of approximately one section (640 acres) per year. The Agricultural Program
contemplated groundwater withdrawals to reach a maximum of 30,000 afy within a 40year production period, ending in 2030. The 1993 approvals also required Cadiz to
comply with a Mitigation Monitoring Program (MMP) to address the potentially
significant impacts of the Agricultural Program on the environment, including
groundwater resources.
As a component of the earlier approvals, the County identified specific groundwater
monitoring activities to be undertaken by Cadiz. To comply with these monitoring
requirements, Cadiz developed the Cadiz Valley Agricultural Development Ground
Water Monitoring Plan (GWMP) to monitor water use, storage, and extraction under
the proposed agricultural operations. The GWMP and MMP together were meant to
ensure that Project operations and future irrigation under the Cadiz Valley agricultural
development would be conducted without adverse impacts to critical resources.
In 2002, the County and Cadiz entered a Memorandum of Understanding (MOU) which
granted Cadiz an exclusion from the County’s newly enacted Desert Groundwater
Management Ordinance for implementation of the Cadiz Agricultural Program. The
2002 MOU required Cadiz to implement and comply with the Agricultural Program
MMP and GWMP. While Cadiz may continue production of groundwater to irrigate
agriculture within the Project area, the County in its consideration of this Management
Plan is expected to adopt the following conditions of approval: 1) production under the
Agricultural Program shall remain subject to the Agricultural Program MMP and
GWMP, 2) agricultural production cannot exceed 30,000 afy, and 3) will be phased out
by 2030. Groundwater production that occurs after 2030 for agricultural purposes will
be conducted under this Management Plan or a separate approval secured pursuant to
the County’s Desert Groundwater Management Ordinance. In addition, FVMWC shall
ensure proper closure of any agricultural wells that will be taken out of production or
used with the new Project. Regardless of any phasing, the average annual extraction
over the 50 years of Project operations will not exceed 50,000 afy from all combined
Cadiz Agricultural Program and Project pumping.
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1.8

Purpose and Scope of Management Plan

The Management Plan is prepared to comply with the County Desert Groundwater
Management Ordinance and the MOU by and between SMWD, FVMWC, Cadiz, and
the County. The Management Plan requires monitoring of aquifer health and safe
yield, groundwater levels, groundwater quality, subsidence, surface vegetation, air
quality, third-party wells, and springs and to address, through corrective measures,
potential significant adverse impacts to critical resources and Undesirable Results
attributable to the Project. The Management Plan sets forth the plan of action to
optimally manage groundwater resources, monitor and mitigate physical effects of the
Project, and ensures that Project operations will be conducted without significant
adverse impacts to critical resources.
This Management Plan includes the following:
1)

Description of the Project location and objectives;

2)

Description of physical characteristics of the groundwater basin;

3)

Identification of the critical resources and assessment of potential impacts
in and surrounding the Project area due to Project groundwater
extraction;

4)

Description of the modeling tools that will be used to refine the
monitoring network and that will be used in the future to refine impact
assessments and action criteria;

5)

Description of the monitoring network and identification of the locations
of the features of the monitoring network;

6)

Description of the monitoring, testing, and reporting procedures that will
be used to collect and analyze data;

7)

Description of the action criteria established to avoid potential significant
adverse impacts to critical resources;

8)

Description of the decision-making process to be used once the action
criteria are met or when the County considers refinements to this
Management Plan;

9)

Description of corrective measures that may be implemented to minimize
potential significant adverse impacts to critical resources;
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10)

Description of objectives and requirements for a Closure Plan; and

11)

Description of the TRP and its responsibilities and procedures.

CHAPTER 2
DESCRIPTION AND CHARACTERISTICS OF GROUNDWATER BASINS AND
PRESENT USES
2.1

Geologic Setting

As shown above in Figure 1-3, the study area includes the Fenner, Bristol, and Cadiz
Watersheds. These watersheds are located in the Eastern Mojave Desert, which is a part
of the Basin and Range Province of the western United States. The Basin and Range
Province is characterized by a series of northwest/southeast trending mountains and
valleys formed largely by faulting. One of the prominent features of the area is the
Bristol Trough, a major structural depression caused by faulting. The Bristol Trough
encompasses the Bristol and Cadiz Watersheds that together form a relatively low-land
area that extends from just south of Ludlow, California on the northwest to a
topographic and surface drainage divide between the Coxcomb and Iron mountains on
the southwest. The Bristol and Cadiz Valleys are bounded on the southwest by the
Bullion, Sheep Hole, Calumet, and Coxcomb mountains and on the northeast by the
Bristol, Marble, Ship, Old Woman, and Iron mountains. The Cadiz and Bristol Dry
Lakes are separated by a low topographic and surface drainage divide. The Fenner
Watershed is located north of the Bristol Trough. This watershed encompasses
approximately 1,100 square miles (mi2). It is bounded by the Granite, Providence, and
New York mountains on the west and north and the Piute, Ship, and Marble mountains
on the east and south. Fenner Gap occurs between the Marble and Ship mountains,
where the surface drainage exits Fenner Watershed and enters the Bristol and Cadiz
Watersheds. The Clipper Mountains rise from the southern portion of the watershed,
just northwest of Fenner Gap (CH2M Hill, July 2010).
The Orange Blossom Wash Watershed is a subarea of the Bristol Watershed, that is
located in the western portion of the Project area between the Marble and Bristol
mountains. The Orange Blossom Wash Watershed is bounded on the west by the
Granite Mountains and drains to the southeast into the Bristol Dry Lake. The Bristol
and Cadiz Watersheds are located in the southern portion of the Project area. The
proposed Project wellfield is located in the northern Bristol and Cadiz valleys, within
and south/southwest of the Fenner Gap (CH2M HILL, July 2010).
The total area of the Bristol, Cadiz, and Fenner Watersheds is approximately 2,330
square miles and consists of the Fenner Watershed (1,090 square miles), Bristol
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Watershed (including the Orange Blossom Wash) (640 square miles), and Cadiz
Watershed (590 square miles). The surface water drainage and groundwater flow from
all four of the watersheds in this Project area drain into the Bristol and Cadiz Dry Lakes,
where it joins the brine water underlying the Dry Lakes and evaporates (CH2M HILL,
July 2010).
The alluvial sediments of the Fenner Valley are underlain by carbonate, granitic, and
metamorphic rocks, forming a rock-bounded basin overlain with sands and gravels
hundreds of feet thick. Groundwater ranges from approximately 270 to 400 feet bgs in
the northeastern portion of the Project area to 140 feet bgs in the southwest, becoming
shallower with increasing proximity to the Dry Lakes. Groundwater in storage has
been estimated at between 17 and 34 million acre-feet. Of this amount, 4 to 10 million
acre-feet is estimated to exist in the fresh water zone south of the Fenner Gap (CH2M
HILL, July 2010).
2.2

Surface Water Resources

Native springs and localized wet areas associated with these springs are present in the
mountain ranges in the Project vicinity, as shown in Figure 2-15 of CH2M Hill’s July
2010 Report. The closest native springs to the Project site are located to the north, in the
Granite, Clipper, and Old Woman Mountains. The nearest spring is Bonanza Spring
(Spring 007N015E22DS01S), which is located in the Clipper Mountains, approximately
11 miles north of the center of Fenner Gap. These springs are located in hard rock
(volcanic, granitic and metamorphic rocks) formations substantially higher in elevation
than the carbonate and alluvial aquifers of the groundwater basin, such that they are
not in hydraulic communication with the proposed wellfield and spreading basin areas.
Therefore, pumping in the carbonate aquifer and alluvial aquifer in the Project wellfield
should not affect groundwater levels in the hard rock formations that supply water to
the vicinity springs. Nonetheless, this Management Plan provides for monitoring of the
springs to confirm that Project operations have no impact on the spring flow from these
springs consistent with recommendations of the Groundwater Stewardship Committee.
The Bristol and Cadiz Dry Lake playas are the lowest points in the Project area and are
separated by a low topographic and surface drainage divide. Since the four Watersheds
are part of a closed drainage system, the only natural outlet for surface water and
groundwater is through evaporation at the Dry Lake surfaces.
2.3

Natural Recharge

The natural recharge in the Project area watersheds has been the subject of several
studies since 1970 (see Appendix D to Geoscience, September 1, 2011). The most recent
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study, based on data obtained from field investigations in the Fenner Gap, use of
INFIL3.0 watershed soil-moisture budget model released in 2008, and threedimensional groundwater flow model simulations for the Fenner Gap, estimated the
long-term average annual natural recharge of 32,000 afy (CH2M Hill, July 2010).
The primary sources of replenishment to the groundwater system within the larger
watershed area include direct infiltration of precipitation (both rainfall and snowfall) in
fractured bedrock exposed in mountainous terrain and infiltration of ephemeral stream
flow in sand-bottomed washes, particularly in the higher elevations of the watershed.
The source of much of the groundwater recharge within the larger watershed area
occurs in the higher elevations, including Bristol Mountains, Granite Mountains,
Providence Mountains, Marble Mountains, New York Mountains, Piute Mountains, Old
Woman Mountains, Ship Mountains, Clipper Mountains, Wood Mountains, and
Hackberry Mountains (CH2M Hill, July 2010).
Most of the precipitation in the Eastern Mojave Desert accumulates during the winter
months from November through March. Early summer and late fall are typically
periods of little rainfall. The amount of precipitation in the Bristol, Cadiz, and Fenner
Watersheds vary with differences in altitude. Average annual precipitation ranges from
approximately 3 inches on the Cadiz and Bristol Dry Lakes (elevations of 545 to 595 ft
amsl) to over 12 inches in the Providence and New York mountains (elevations over
7,000 ft amsl). However, most of the larger watershed area receives, on the average, 4 to
6 inches of rain annually (Geoscience, September 2011). A conceptualized model of
groundwater recharge in the area is shown in Figure 2-13.
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2.4

Hydrogeology

Based on available geologic and geophysical data, the principal geologic deposits in the
Project area that can store and transmit groundwater (i.e., aquifers) can be divided into
three units: an upper alluvial aquifer, a lower alluvial aquifer, and a bedrock aquifer
consisting of Tertiary fanglomerate, Paleozoic carbonates, and fractured and faulted
granitic rock. In general, these three units are in hydraulic continuity with each other
and the separation is primarily due to stratigraphic differences (Geoscience, September
2011).
The alluvial aquifer system consists mainly of Quaternary alluvial sediments which
consist of stream-deposited sand and gravel with lesser amounts of silt. The thickness
of the alluvial aquifer varies between 200 and 800 feet. To the west of Fenner Gap, the
upper aquifer is separated from the lower aquifer system by discontinuous layers of silt
and clay. The average thickness of the upper aquifer in Fenner Gap is approximately
500 feet. The upper aquifer is very permeable in places and can yield 3,000 gallons per
minute (gpm) or more to wells with less than 20 feet of drawdown (Geoscience,
September 2011).
The lower alluvial aquifer consists of older sediments, including interbedded sand,
gravel, silt, and clay. The maximum thickness of the lower aquifer is unknown but may
reach over 6,000 feet in the vicinity of Bristol Dry Lake. Where these materials extend
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below the water table, they yield water freely to wells but are generally less permeable
than the upper aquifer sediments. The Cadiz agricultural wells are screened primarily
in the lower alluvial aquifer and typically yield 1,000 to 2,000 gpm (Geoscience,
September 2011).
Based on findings from recent drilling in the Fenner Gap area, Tertiary fanglomerate,
fractured and faulted granitic rock, and Paleozoic carbonates located beneath the lower
alluvial aquifer contain groundwater and are considered a third aquifer unit.
Groundwater movement and storage within the carbonate bedrock aquifer primarily
occurs within secondary porosity features (i.e., fracture zones associated with faulting
and cracks and cavities developed within the rocks over time) (Geoscience, September
2011).
2.5

Groundwater Storage

The volume of groundwater in storage was estimated to be about 17 million to 34
million acre-feet in the alluvium of the Fenner Valley, Orange Blossom Wash, and
northern Bristol/Cadiz area, where the conservation and storage Project will be sited.
Four to ten million acre-feet of groundwater lie to the west and southwest of the
proposed wellfield location (Geoscience Tech Memo September 20, 2011). Estimates of
groundwater in storage in various zones within the general Project area are listed in
Table 2-1, which also includes estimates of the following variables: volume of aquifer,
determined as the volume between the groundwater table and the base of the alluvium
(saturated thickness), percent of aquifer saturated thickness that is expected to be an
aquifer (to exclude clay and silt intervals that do not yield water readily), and estimated
specific yield. Low and high ranges are provided for each of these variables based on
previous estimates (CH2M Hill, July 2010).
Table 2-1

This storage estimate does not include water contained within the carbonate and
fractured portion of the bedrock beneath the alluvial units. Recent drilling has revealed
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that these units also store groundwater. As such, the estimated volume of groundwater
in storage is a conservative underestimate; the actual volume of groundwater in storage
is larger by some unknown amount (Geoscience, September 2011). Figure 2-2 shows the
storage zones used in the calculations of groundwater in storage.
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2.6

Groundwater Quality

With the exception of the areas underlying and immediately adjacent to the Bristol and
Cadiz Dry Lakes, the quality of the groundwater in the northern Bristol, Cadiz, and
Fenner Gap area is relatively good, with total dissolved solids (TDS) concentrations
typically in the range of 300 to 400 milligrams per liter (mg/L). Table 2-2 summarizes
water quality data collected from an existing well on the Cadiz agricultural operations
property, south/southwest of the Fenner Gap. The State of California guideline for
drinking water is a maximum TDS of 1,000 mg/L. However, all groundwater having a
TDS below 3,000 mg/L is considered by the State to be a potential domestic or municipal
source of water supply.
TABLE 2-2: GROUNDWATER CHEMISTRY AT CADIZ ALLUVIAL AQUIFER
CA MCL
TDS
Arsenic

CA SMCL

CADIZ GROUNDWATER

500-1000 mg/L

260 mg/L

10 µg/L

Chloride

3.1 µg/L
250-500 mg/L

34 mg/L

Total
Chromium

50 µg/L

16 µg/L

Fluoride

2.0 mg/L

1.6 mg/L

Manganese
Nitrate as NO3
Sulfate

50 µg/L
45 mg/L

Not Detected (< 20 µg/L)
12 mg/L

250-500 mg/L

11 mg/L

CA MCL: California primary maximum contaminant levels for drinking water
(chemicals affecting health and safety)
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CA SMCL: California secondary maximum contaminant level for drinking water
(chemicals affecting taste and odor)
mg/L = milligrams per liter
µg/L = micrograms per liter
Not Detected = not detected at or above the reportable detection limit
Source: 22 CCR §§ 64431, 64449
Table 2-3 shows water quality data obtained from recent hydrogeologic investigations
in the Fenner Gap area. Overall, groundwater quality in the alluvial and carbonate
aquifers is of very high quality, with low total dissolved solids. Chromium, and in
particular hexavalent chromium, is a constituent of potential concern given the recently
adopted California Public Health Goal for hexavalent chromium of 0.02 ug/l.
Groundwater containing hexavalent chromium and/or chromium (III) could require
treatment depending on the water quality standard developed by the State.
Groundwater in the deeper section of the bedrock shows elevated concentrations of iron
and manganese; however, the relative contribution of groundwater from these deeper
bedrock units is expected to be small, such that the quality of groundwater in
production is expected to be representative of the water quality of the alluvial and
carbonate aquifers.
Table 2-3
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At the Bristol and Cadiz Dry Lakes, surface water and shallow groundwater
evaporation has concentrated dissolved salts resulting in TDS concentrations as high as
298,000 mg/L (Shafer, R. A., Report on Investigations of Conditions which Determine the
Potentials for Development in the Desert Valleys of Eastern San Bernardino County, California
(1964); Engineering Department Southern California Edison Company, Unpublished
Report at 172, pp 12 plates; cited in Metropolitan and Cadiz Inc., Environmental Impact
Report/Environmental Impact Statement (EIR/EIS) for the Cadiz Groundwater Storage and
Dry-Year Supply Program (Cadiz Project), pages 5-72, 5-80, and 5-81 (September 2001)).
The location of the interface between the low-TDS “fresh” groundwater (i.e., TDS
concentrations less than 1,000 mg/L) and high-TDS “saline” groundwater underlying
the Dry Lakes has been mapped on the basis of data from observation wells in the area,
and is shown in Figure 2-3.
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2.7

Present Groundwater Production and Uses

Land use in the area consists primarily of desert conservation open space and
agriculture, with limited chloride mining of the brine from the Dry Lakes and other
mining, military uses, recreation, railroad, and electrical, gas, and oil utility corridors.
Cadiz used, on average, 5,000 to 6,000 afy of groundwater between 1994 and 2007 for its
agricultural operations. This annual usage was reduced beginning in 2007 in
connection with the removal of approximately 500 acres of vineyard that had reached
the end of its commercial life. Based on the current crop mix (lemons on 370 acres and
grapes on 160 acres and seasonal row crops), the agricultural operations are using
approximately 1800-1900 acre-feet of water per year. Another 1,070 acres are fallow and
currently not irrigated.
There are also two existing salt mining operations at the Bristol and Cadiz Dry Lakes.
These operations involve evaporation of the hyper-saline groundwater from the Dry
Lakes to obtain remaining salts (calcium chloride and sodium chloride). One operation
uses approximately 500 afy of the hyper-saline groundwater based upon recorded
water extractions pursuant to California Water Code Section 4999 et seq., while it is
estimated that the other operation, being approximately one-half of the size, uses
approximately 250 afy for a total of 750 afy of hyper-saline groundwater.
CHAPTER 3
GROUNDWATER CONSERVATION
The Project is designed to operate consistent with California’s constitutional
requirement that all waters of the state not be wasted, but rather put to fullest beneficial
use. By lowering water levels in the northern Bristol/Cadiz Sub-Basin, the Project will
intercept natural recharge flowing through the Fenner Gap and from Orange Blossom
Wash and, during Project pumping, reverse existing groundwater gradients and
retrieve water stored in alluvial aquifers to the immediate southwest and southeast of
the Fenner Gap back to the Project wellfield (Geoscience, September, 20 2011). Existing
groundwater gradients cause water within these alluvial aquifers to flow towards the
Bristol and Cadiz Dry Lakes, where it blends with brine beneath the Dry Lakes and
ultimately evaporates. Thus, the Project’s goal of lowering the water table will facilitate
the recovery and conservation of this water before it is lost to the Dry Lakes where it
evaporates.
This premise was studied and reported on in a technical memorandum issued by
Project consultant Geoscience Support Services Inc. (Geoscience), titled Supplemental
Assessment of Pumping Required for the Cadiz Valley Groundwater Conservation,
Storage and Recovery Project, dated September 20, 2011. Geoscience used a variable
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density groundwater flow and transport model that it developed for the Project (see
discussion of groundwater flow models in Chapter 4) to evaluate the savings of fresh
groundwater as a result of the Project, water that would otherwise evaporate from the
Dry Lakes absent the Project.
Table 3-1: Summary of Net Savings from Proposed Project Production (Average 50,000
afy/50 Years)

Cumulative
Depletion of
Storage
[acre-feet]

Fresh
Groundwater
Storage
Impacted by
Saline
Migrations
[acre-feet]

Cumulative Net
Water Saving8
from Project
[acre-feet]

Natural
Recharge

Time

Cumulative
Reduction of
Evaporative
Losses
[acre-feet]

32,000 acre-ft/yr

At the End
of 100
Years

2,210,000

220,000

173,000

1,817,000

At the End
of 50 years

1,360,000

1,090,000

177,000

93,000

At the End
of 100
Years

1,544,000

870,000

215,000

459,000

At the End
of 50 Years

745,000

1,684,000

175,000

-1,114,000

At the End
of 100
Years

470,000

1,870,000

183,000

-1,583,000

At the End
of 50 Years

221,000

2,155,000

126,000

-2,060,000

16,000 acre-ft/yr

5,000 acre-ft/yr

By lowering groundwater levels in the alluvial aquifers, the Project will also create
space in the Sub-Basin to store imported water as part of the potential future water
Net water savings is derived from subtracting depletion of storage and amount of freshwater storage
impaired by migration of saline water from the reduction of evaporative losses. The 100-year time frame
assumes no Project pumping during years 51 through 100. Calculations of projected conservation
benefits are reduced if pumping is expected to occur during years 51 through 100.
8
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banking project use that may occur for the second phase of the Project. In sum, the
Project will capture natural recharge, optimize conservation by retrieving groundwater
presently in storage before it can evaporate, allow for the carryover of native water in
storage, and set the stage of a new water bank storage opportunity that does not
presently exist. As explained below in Chapters 5 and 6, this Management Plan
provides for comprehensive monitoring of potential significant adverse impacts to
critical resources, together with a series of action criteria and potential corrective
measures, to ensure that the Project does not cause significant adverse environmental
impacts to critical resources or Undesirable Results.
CHAPTER 4
ASSESSMENTS OF POTENTIAL SIGNIFICANT ADVERSE IMPACTS TO
CRITICAL RESOURCES IN OR ADJACENT TO THE PROJECT AREA
As discussed above, the objectives of this Management Plan are to ensure compliance
with the County Groundwater Management Ordinance and MOU and avoid material
adverse impacts to critical resources or Undesirable Results. This Management Plan
addresses the following critical resources:


The basin aquifers tapped by the Project;



Brine resources of Bristol and Cadiz Dry Lakes;



Springs within the Fenner Watershed including springs of the Mojave
National Preserve and BLM-managed lands;



Air quality in the Mojave Desert region;



Project area vegetation; and



Adjacent groundwater basins, including the Colorado River and its
tributary sources of water.

This chapter takes a conservative approach in its technical analysis of the potential
adverse impacts to these critical resources as a result of the Project operations.
4.1

Potential Significant Adverse Impacts to Critical Resources Related to Basin
Aquifers

For the purposes of this Management Plan, the basin aquifers include aquifers of the
Fenner, Bristol, and Cadiz Watersheds as described in Section 2.4. However, emphasis
is placed on the aquifers in the vicinity of the northern Bristol/Cadiz Sub-Basin and
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Fenner Valley Watershed along with any aquifers that extend toward the Bristol and
Cadiz Dry Lakes where analysis has shown that Project operations may have an effect.
Potential impacts to critical resources or Undesirable Results include:


Progressive decline in groundwater levels and freshwater storage
below the floor established in Section 6.9 of this Management Plan;



Impacts to wells owned by neighboring landowners (including wells
operated in the larger Fenner Watershed area) due to Project
operations;



Land subsidence and loss of groundwater storage capacity due to
groundwater withdrawal; and



Induced flow of lower quality water from Bristol and Cadiz Dry Lakes.

Water resources models were developed and applied to assess these potential impacts.
The specific models and their application are described below in Sections 4.1.1.1 and
4.1.1.2.
4.1.1

Water Resources Modeling

Water resources models developed during the pre-operational phase of the Project have
been, and are planned to be, used to simulate the impacts of planned Project operations.
These models include the INFIL3.0 soil-moisture budget model, MODFLOW2000/MT3D groundwater flow and solute transport model, and SEAWAT-2000 model
(note that selection of models may change subject to concurrence with the TRP, SMWD,
and the County based on either updates to these models or availability of comparable
models). The results of simulations using these models have been used to assess
potential impacts during Project operations. Results of these simulations are used to
identify monitoring features and conditions to be monitored and locations and
frequency of monitoring during Project operations in order to verify these model
projections. During Project operations, the results of monitoring will be used to
evaluate whether any action criteria are triggered and to verify simulations. Evaluation
of monitoring results could result in refinements to action criteria as well as identifying
areas where collection of additional data may be needed to improve the monitoring
network and accuracy of simulations. Any refinements to models that monitoring data
indicate may be needed will be made in accordance with the decision-making process
described in Chapters 6 and 8. The specific attributes of, and simulation results from,
each of the models is discussed next.
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4.1.1.1 INFIL3.0
INFIL3.0 is a grid-based, distributed–parameter, deterministic water-balance watershed
model, released for public use by the USGS in 2008, which is used to estimate the areal
and temporal net infiltration of precipitation below the root zone (USGS, 2008). This
model was used to estimate potential recoverable water for the Project. The model is
based on earlier versions of INFIL code that were developed by the USGS in
cooperation with the Department of Energy to estimate net infiltration and
groundwater recharge at the Yucca Mountain high-level nuclear-waste repository site in
Nevada. Net infiltration is the downward movement of water that escapes below the
root zone, is no longer affected by evapotranspiration, and is capable of percolating to
and recharging groundwater. Net infiltration may originate as three sources: rainfall,
snow melt, and surface water runon (runoff and streamflow). Application of INFIL3.0
to the Fenner and Orange Blossom Wash Watersheds produced long-term average
annual natural recharge estimates of approximately 32,000 afy.
This model will be updated and refined during Project operations based on data
obtained from the monitoring features.
4.1.1.2 MODFLOW-2000/MT3D - Groundwater Flow and Transport
Model
Geoscience Support Services, Inc. (Geoscience) developed a numerical groundwater
flow and solute transport simulation of a large portion of the larger watershed area,
utilizing MODFLOW2000 and MT3D. This model provides the basis for developing the
variable density model described in the next section. This model, along with other
identified models in Section 4.1.1.1, will be updated and refined during Project
operations based on monitoring data, and the monitoring network and action criteria
refined during the Project. MODFLOW-2000 is a modular finite-difference flow model
developed by the USGS to solve the groundwater flow equation.
The numerical groundwater flow and solute transport model was developed based on a
conceptual model developed during the pre-operations stage incorporating the area of
interest, aquifer systems, and boundary conditions. This conceptual model of
hydrogeology and groundwater flow conditions in the larger watershed area will be
further refined based upon a thorough analysis of the available hydrogeologic data for
the modeled area, as additional information is collected from installation of the
monitoring wells and extraction wells, and as monitoring data are compiled during the
operations stage.
The groundwater flow model will integrate quantities and
distribution of recharge and discharge estimated from updates to INFIL3.0 and Project
extractions. INFIL3.0 was released for public use by USGS in 2008.
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4.1.1.3 Variable Density Groundwater Flow And Transport Model,
Including Subsidence
A variable density flow and transport simulation utilizing SEAWAT-2000 Version 4 was
also developed by Geoscience. SEAWAT-2000 Version 4 was developed by the USGS in
2008. This model simulates the transport of solute mass through a numerical solution of
a mass balance equation involving fluid density, and was specifically designed to
estimate the likely effects of Project operations on the projected saline/freshwater
interface (northerly of the margins of the Dry Lakes). The single solute species, total
dissolved solids (TDS) is transported conservatively (i.e., there is no absorption or any
other losses of TDS) in the model. Sources and boundary conditions of solutes are
specified as sources of salts, such as the Dry Lakes.
The model domain extends over the same area as the flow and solute transport model
domain. The height and horizontal and vertical grid spacing was selected based on
available data and the intended use of the model. These models include hydraulic
conductivity, specific storage, effective porosity, and dispersion coefficients for each
model element. Specified flux and chloride mass fraction was provided by the regional
groundwater flow and solute transport model described previously.
In addition, in order to simulate subsidence potential, the variable density flow and
transport model was augmented by incorporating the Subsidence and Aquifer-System
Compaction (SUB) Package (Hoffmann, et. al, 2003). The SUB Package is used in
conjunction with SEAWAT-2000 to simulate the elastic (recoverable) compaction and
expansion and inelastic (permanent) compaction of compressible fine-grained beds
(interbeds) within the aquifers. The deformation of interbeds is caused by changes in
effective stress as a result of groundwater level changes. If the stress is less than the
preconsolidation stress of the sediments, the deformation is elastic (i.e., recoverable). If
the stress is greater than the preconsolidation stress, the deformation is inelastic (i.e.,
permanent).
If necessary, this model will be updated and refined during Project operations based on
data obtained from the monitoring features.
4.1.2

Application of Water Resources Models

Building on prior technical investigations of area groundwater resources, geologic
mapping, and recent exploratory drilling and testing, Geoscience developed a threedimensional variable density groundwater flow and solute transport model of a portion
of the total watershed area tributary to the Fenner, Bristol, and Cadiz Valleys to
simulate the operation of the proposed wellfield and its effects on groundwater levels,
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groundwater in storage, the freshwater/saltwater interface near the Dry Lakes, and
potential land subsidence. The results of Geoscience’s investigation and modeling are
set forth in its report titled Cadiz Groundwater Modeling and Impact Analysis, dated
September 1, 2011.
Geoscience’s groundwater model consists of a six-layer variable density flow and solute
transport model constructed to simulate the groundwater conditions that underlie
Fenner Valley, Fenner Gap, and a portion of the Bristol and Cadiz Dry Lakes. Recent
geologic mapping, interpretive geologic cross-sections, and lithologic logs from
exploratory borings and water wells, along with geologic and hydrologic data available
in the literature, are used to develop the six model layers. The model layers consist of
the following:


Layer 1 - Upper Alluvium



Layer 2 - Alluvium beneath the Upper Alluvium to a depth of
approximately 1,200 ft



Layer 3 - Alluvium beneath a depth of 1,200 ft



Layer 4 - Fanglomerate, carbonate, lower Paleozoic sequence, and
weathered granitic rocks



Layer 5 - Carbonate, lower Paleozoic sequence, and weathered granitic
rocks



Layer 6 - A Detachment Fault Zone (approximately 200 ft thick) in the
Fenner Gap area and weathered granitic rocks.

(Geoscience, September 1, 2011).
Geoscience simulated two wellfield configurations as shown in Figures 4-1 and 4-2. The
first simulation (Configuration A) modeled a wellfield configuration of two largecapacity wells in the carbonate units encountered in the Fenner Gap area, which results
in a more tightly clustered wellfield in the Fenner Gap area. The second simulation
(Configuration B) assumed a more dispersed wellfield with pumping more evenly
distributed among the wells.
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The groundwater model developed by Geoscience assumed horizontal groundwater
flow through each model layer, with vertical leakage providing hydraulic connection
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between the layers. The model accounted for both natural and artificial recharge, as
well as discharge via evaporation at the Dry Lakes and agricultural pumping.
Geoscience applied the industry standard “history matching” technique to both steady
state and transient calibration. For each calibration run, the relative error was 0.15
percent for the steady-state model and 1.7 percent for the transient model, both well
below the recommended relative error of 10 percent.
Geoscience simulated three recharge scenarios, including 5,000 afy, 16,000 afy, and
32,000 afy to assess effects on groundwater levels, the movement of the
freshwater/saltwater interface near the Dry Lakes, and land subsidence. The 32,000 afy
recharge scenario is based on USGS INFIL3.0 modeling of the soil-moisture water
budget for the Fenner and Orange Blossom Wash Watershed areas. Geoscience
simulated this large range in long-term average annual recharge by reducing the
projected recharge by 50 percent (16,000 afy) and then to an amount that is generally
equivalent to Cadiz historical agricultural pumping (5,000 afy) in order to increase the
conservatism of the analysis (identify potential worst-case impacts).
After the model was calibrated, Geoscience simulated 100-year predictive runs for each
of the three ranges of recharge scenarios, including 32,000 afy, 16,000 afy, and 5,000 afy.
The Project Scenario assumed 32,000 afy of natural recharge and a Project wellfield
clustered around Fenner Gap (Configuration A). The 32,000 afy recharge scenario was
based on USGS INFIL3.0 modeling of the soil-moisture water budget for the Fenner and
Orange Blossom Wash Watersheds. The two Sensitivity Scenarios, which assumed less
natural recharge and a Project wellfield spread out from the Fenner Gap (Configuration
B), allowed Geoscience to evaluate the potential range of worst-case impacts on
groundwater levels, migration of the saline-freshwater interface, and subsidence.9
Configuration A was utilized for the Project Scenario to account for higher
transmissivity values allowing for use of fewer high capacity wells installed in the
carbonate aquifer with less drawdown than comparable wells in the alluvial aquifer.
Configuration B was used under the two Sensitivity Scenarios due to lower
transmissivity values and the corresponding need for a greater number of wells spread
out over the wellfield to limit drawdown. The model scenarios and assumptions used
in each are summarized in Table 4-1.

The Project is intended to pump an average of 50,000 AFY for 50 years. The Sensitivity Scenarios,
however, were used to evaluate potential environmental impacts of the Project under CEQA and are not
an authorization of any specific operating scenario that would cause Overdraft or Undesirable Results as
the terms are defined in this Management Plan. This Management Plan in some respects involves stricter
operating parameters as a precaution against Overdraft and Undesirable Results.
9
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TABLE 4-1: GEOSCIENCE GROUNDWATER MODEL ASSUMPTIONS
Model Assumptions

Wellfield
Configuration

Groundwater
Pumping
Years 1 to 50
(afy)

Groundwater
Pumping Years
50 to 100 (afy)

32,000

Configuration A

50,000

0

Sensitivity
Scenario 1

16,000

Configuration B

50,000

0

Sensitivity
Scenario 2

5,000

Configuration B

50,000

0

Model Scenario

Natural
Recharge
(afy)

Project Scenario

4.1.2.2 Project Impact Findings from Groundwater Flow Model
Based on the results of its groundwater model, Geoscience made the determinations
about the impact of the Project discussed in this section below. As the Project is
implemented, data will be obtained from drilling and testing of Project production and
monitoring wells, and monitoring data will be obtained as a part of the monitoring plan
described in Chapter 5. As data are obtained, these water resources models will be
periodically updated, at minimum annually during development of the Project, to
continuously assess effects on critical resources and, if necessary, to revise the
monitoring program, action triggers, and mitigation responses as described in
Chapter 6.
4.1.2.3 Groundwater Elevations
Table 4-2 below shows the change in groundwater elevations at the end of Year 50
under each model-calculated scenario. The lowest groundwater levels (i.e., greatest
impact) would occur at the center of the Project wellfield. The pumping would create a
cone of depression and groundwater would flow toward the proposed wellfield from
Fenner, Bristol, and Cadiz Valleys. At the end of 100 years, groundwater levels in the
wellfield approach pre-Project levels for the Project scenario (full recovery in Year 117
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or 67 years after cessation of pumping) (Geoscience, September 1, 2011). For the two
scenarios simulating lower recharge values, the water table would return to prepumping levels with most of the recovery occurring near the wellfield within the first
10 years and full recovery to pre-Project levels to occur approximately 100 to almost 400
years after pumping stops. The groundwater flow model simulations show that
groundwater levels are drawn down to effect capture of water that would otherwise
evaporate to the Dry Lakes, and then groundwater levels recover upon cessation of
pumping after Year 50. During the 50-year span of the Project, the groundwater flow
model simulations show that the Project’s operation will cause a decline of
groundwater levels.
TABLE 4-2: GROUNDWATER DRAWDOWN IMPACTS

End of 50 Years
(End of Project Pumping)
Model
Scenario

End of 100 Years
(End of Model Simulation or 50
Years After Pumping Stops)

Drawdown
at Wellfield
(feet)

Drawdown at
Bristol Dry Lake
(feet)

Drawdown
at Wellfield
(feet)

Drawdown at
Bristol Dry Lake
(feet)

70 – 80

10 – 30

0 – 10

10 – 20

Sensitivity
Scenario 1

120 – 130

10 – 60

10 – 20

30 – 40

Sensitivity
Scenario 2

260 – 270

0 – 80

50 – 60

10 – 70

Project Scenario

Figures 4-3 through 4-8 show groundwater-level drawdown for those various recharge
scenarios simulated, both at the end of 50 years of pumping and then for the 50 years
following the cessation of Project pumping (for a total of simulated period of 100 years).
Groundwater-level drawdown decreases northward into Fenner Valley, such that
drawdown effects near Danby decrease to about 15 feet, and at Interstate 40 (and
certainly at Goffs) are negligible.
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4.1.2.4 Depth to Groundwater
Table 4-3 shows the predicted depth to groundwater during the 50-year and 100-year
model simulation period at selected locations including the center of the Project
wellfield, the existing Cadiz Inc. wells, the edge of the Bristol Dry Lake, the center of
Bristol Dry Lake, and the edge of Cadiz Dry Lake (Geoscience, September 1, 2011).
Groundwater levels decline during the limited term of the Project (50 years) to satisfy
the Project’s intended goal of capturing groundwater that is flowing to the Dry Lakes.
Pursuant to the MOU, the parties agreed to work in good faith to (i) identify the
groundwater levels that will serve as monitoring targets and a “floor” for the maximum
groundwater drawdown level in the Project wellfield, and (ii) establish a Projected rate
of decline in the groundwater table. The floor and rate of decline are to be designed to
help assess trends and operate the Project in a manner that avoids Undesirable Results
or other potential significant adverse impacts to critical resources enumerated in the
MOU (including saline water migration).
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TABLE 4-3: GROUNDWATER MODEL DEPTH IMPACTS
Depth to Groundwater (feet)
Location

Time

Project
Scenario

Sensitivity
Scenario 1

Sensitivity
Scenario 2

435

486

627

End of 100 Years

351

371

412

End of 50 Years

197

241

315

End of 100 Years

154

181

219

End of 50 Years

68

95

118

End of 100 Years

42

74

108

End of 50 Years

50

63

54

End of 100 Years

33

62

79

End of 50 Years

21

59

72

10

17

68

Existing

Center of
Wellfield

Existing
Cadiz Inc.
Wells

Edge of
Bristol Dry
Lake

Center of
Bristol Dry
Lake

Edge of
Cadiz Dry
Lake

End of 50 Years
354

156

33

18

7
End of 100 Years
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4.1.2.5 Saline-Freshwater Interface
Geoscience used the SEAWAT-2000 variable density groundwater flow and solute
transport model to predict the movement of the saline-freshwater interface as a result of
Project pumping. The location of the current saline-freshwater interface is defined by
the location of the 1,000 mg/L total dissolved solids (TDS) concentration contour, which
is based on groundwater quality data from historical data from wells in the area.
Results of the modeling indicate that the saline-freshwater interface in the Bristol Dry
Lake area would move up to 10,400 feet northeast during Years 1 to 50 under the Project
Scenario, up to 9,700 feet under Sensitivity Scenario 1, and up to 6,300 feet under
Sensitivity Scenario 2. During years 50 to 100, after Project pumping has ceased and
without any physical measures to impede migration, the saline-freshwater interface
would continue to move northeast, reaching a total distance of 11,500 feet, 11,100 feet,
and 9,200 feet under the Project Scenario, Sensitivity Scenario 1, and Sensitivity Scenario
2, respectively. Table 4-4 summarizes the maximum migration distance of the salinefreshwater boundary (Geoscience, September 1, 2011). As a precautionary measure to
limit the migration of hyper-saline groundwater and protect the health of the aquifer
under the County Ordinance, the saline-freshwater boundary shall be monitored and its
migration limited to 6,000 ft northeast of the Dry Lakes through physical measures (e.g.,
injection or extraction wells) or pumping restrictions if physical measures prove
ineffective.
TABLE 4-4: SALINE/FRESHWATER BOUNDARY MIGRATION
Model Scenario

Maximum Migration of
Saline-Freshwater Boundary
at Year 50

Maximum Migration of
Saline-Freshwater Boundary
at Year 100

Project Scenario

10,400 ft Northeast

11,500 ft Northeast

Sensitivity
Scenario 1

9,700 ft Northeast

11,100 ft Northeast

Sensitivity
Scenario 2

6,300 ft Northeast

9,200 ft Northeast

52

BASIN PLAN FOR THE CADIZ VALLEY GROUNDWATER CONSERVATION, RECOVERY & STORAGE PROJECT

4.1.2.6 Groundwater in Storage
Based on its groundwater model, Geoscience determined that the cumulative annual
change in groundwater storage would reach a maximum of -1,090,000 acre-feet (a
negative sign represents a decline in groundwater storage) in Year 50 under the Project
Scenario conditions. This change in storage reflects ongoing evaporation from the Dry
Lakes of approximately 244,000 acre-feet and about 33,000 acre-feet of water
contributed from interbed storage (“squeezing” of water out of fine-grained units,
which results in the compaction as discussed below), thus resulting in an additional net
loss of about 211,000 acre-feet of groundwater storage during the initial 50 years, in
addition to pumping beyond the natural recharge rate. This decline in storage is
approximately 3 percent to 6 percent of the total groundwater in storage in the entire
watershed area, which is estimated to be 17 to 34 million acre-feet. Upon cessation of
pumping after Year 50, groundwater in storage would begin to recover and the
cumulative annual change in groundwater storage would be approximately -220,000
acre-feet in Year 100 under the Project Scenario. Evaporative losses to the Dry Lakes
accelerate through time as groundwater levels recover between Years 50 and 100.
Based on the rate of recovery projected for Years 51 to 100, the groundwater in storage
would fully recover in Year 117 (67 years after Project pumping stopped). The
contribution of water from interbed storage increases and the losses due to evaporation
from the Dry Lakes decreases in the sensitivity scenarios, thereby resulting in
conservation benefits. Table 4-5 summarizes the cumulative annual changes in
groundwater storage as calculated from Geoscience’s model simulations of the three
scenarios (Geoscience, September 1, 2011).
The Project’s operation establishes
drawdown in groundwater levels for the purposes of capturing water that would
otherwise discharge to the Dry Lakes and evaporate.
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TABLE 4-5: REDUCTION IN ALLUVIAL GROUNDWATER IN STORAGE

Model
Scenario

Cumulative Annual Changes
in Groundwater Storage at
Year 50

Cumulative Annual Changes
in Groundwater Storage at
Year 100

Time to
Full
Recovery
after
Pumping
Ceases in
Year 50

Volume
(acre-feet)

% of Total
Groundwater
Storage

Volume
(acre-feet)

% of Total
Groundwater
Storage

Project
Scenario

-1,090,000

3% - 6%

-220,000

1%

67
(year 117)

Sensitivity
Scenario 1

-1,680,000

5% - 10%

-870,000

3% - 5%

103
(year 153)

Sensitivity
Scenario 2

-2,160,000

6% - 13%

-1,870,000

6% - 11%

390
(year 440)

4.1.2.7 Potential Land Subsidence
Because the Project involves a lowering of groundwater levels as discussed above in
Chapter 3, potential land subsidence is a concern that must be evaluated and
monitored. In general, the potential for land subsidence corresponds to the magnitude
of groundwater level decline and the thickness of the fine-grained layers in the aquifer.
Based on the results of the Geoscience groundwater model, any predicted subsidence
would occur gradually and be dispersed laterally over a large area from the Fenner Gap
to the Bristol and Cadiz Dry Lakes. Table 4-6 summarizes the model-predicted land
subsidence over time at selected locations including the center of the wellfield, existing
Cadiz wells, the edge of Bristol Dry Lake, the center of Bristol Dry Lake, and the edge of
Cadiz Dry Lake (Geoscience, September 1, 2011). This degree of potential land
subsidence is not expected to significantly impact the alluvial aquifer’s storage capacity
because consolidation of the aquifer will occur in clay and silt intervals, which do not
contribute to the useable storage capacity. Potential subsidence in the range projected is
also unlikely to harm any surface structures (for example, subsidence is not expected to
exceed thresholds established for railroad tracks by the Federal Railroad
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Administration Track Safety Standards Compliance Manual, April 1, 2007). This
Management Plan provides in Chapter 6 monitoring and action criteria triggers and
corrective actions that may be taken in response to the triggering of those action criteria
in order to prevent significant adverse impacts to critical resources or the occurrence of
Undesirable Results (including progressive subsidence).
TABLE 4-6: MAXIMUM POTENTIAL LAND SUBSIDENCE
Maximum Potential Land Subsidence (feet)
Location

Center of
Wellfield

Existing Cadiz
Wells

Edge of Bristol
Dry Lake

Center of
Bristol Dry
Lake

Edge of Cadiz
Dry Lake

Time
Project Scenario

Sensitivity
Scenario 1

Sensitivity
Scenario 2

End of 50 Years

0.2

0.4

0.7

End of 100 Years

0.2

0.4

0.7

End of 50 Years

0.6

1.0

1.5

End of 100 Years

0.6

1.0

1.5

End of 50 Years

0.5

1.0

1.4

End of 100 Years

0.5

1.0

1.7

End of 50 Years

0.9

1.7

1.2

End of 100 Years

0.9

2.1

2.7

End of 50 Years

0.1

0.4

0.5

End of 100 Years

0.1

0.4

0.6
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4.2

Potential Significant Adverse Impacts to Critical Resources: Springs Within
the Fenner Watershed

As discussed in the EIR, a potential adverse environmental impact that, depending on
physical conditions, can result from the lowering of regional groundwater levels is the
cessation or reduction of flow from area springs. Native springs are present in the
vicinity of the Project within the Fenner Watershed, as shown in Figure 4-9 (CH2M Hill,
August 2011). These springs support habitat of the desert environment, and some are
located within the Mojave National Preserve and BLM-managed lands. However, for
the reasons discussed below, the EIR concluded that the lowering of groundwater levels
with the proposed Project would not impact the flow from Fenner Watershed springs.
The springs closest to the proposed Project extraction wellfield are located in the
adjacent mountains and include: Bonanza Spring, Hummingbird Spring, and
Chuckwalla Spring in the Clipper Mountains to the north; Willow Spring, Honeymoon
Spring, Barrel Spring, and Fenner Spring in the Old Woman and Piute Mountains on
the east; and Van Winkle Spring, Dripping Spring, Unnamed-17BS1, Unnamed-17GS1,
Granite Cove Spring, Cove Spring, and BLM-1 and BLM-2 springs at the Southern End
of the Providence Mountains. (Id.) The Bonanza Spring in the Clipper Mountains,
which is the closest spring to the proposed extraction wellfield, is over 11 miles from the
center of the Fenner Gap. (Id.) All Fenner Watershed springs, including Bonanza
Spring, are located in crystalline hard rock formations substantially higher in elevation
than the alluvial aquifer. (Id.)
CH2M HILL was retained to evaluate the potential that the lowering of groundwater
levels, as proposed by the Project, could impact the flow from Fenner Watershed
springs. The results of CH2M HILL’s analysis are set forth in a report titled
“Assessment of Effects of the Cadiz Groundwater Conservation Recovery and Storage
Project Operations on Springs,” dated August 3, 2011. CH2M HILL reviewed the
groundwater flow modeling results reported by Geoscience (Geoscience, September 1,
2011), and developed two conceptual models of the Bonanza Spring, which was chosen
as an appropriate indicator spring of all springs in the Fenner Watershed because it is
the closest spring to the Project’s proposed wellfield, and thus would be the most likely
to experience any effect from the Project.
In the first conceptual model (Concept-1), the model assumes that there is no physical
connection of the springs to a regional groundwater table. This model is based on the
absence of data of a physical connection of the springs to a regional groundwater table,
the elevation differences between the groundwater in the alluvial aquifer and elevation
of the springs, and the distance between the saturated alluvial aquifer and springs.
Under this conceptual model, the spring is fed by upstream fracture flows that are not
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hydraulically connected to the regional water table, and thus flow rates at the spring are
independent of groundwater levels in the alluvium, and no impacts would occur to the
spring as a result of Project operations.
Although there has been no data developed to date that demonstrates a direct hydraulic
connection between the springs and a regional groundwater table, the second
conceptual model (Concept-2) hypothetically assumed that such a connection exists to
address any outstanding uncertainty. A simple numerical groundwater flow model
was developed for this conceptual model to evaluate potential impacts under Concept2, where hydraulic continuity is assumed and the regional water table forms the source
of water to the springs. The model was a simple representation of a generic mountain
system with similar characteristics to the Clipper Mountains, and was intended to
evaluate the general response of a water table in fractured bedrock of mountains under
various assumptions that are specific to the Bonanza Spring hydrogeologic conditions.
The results of the Concept-2 model suggest that a ten-foot decline in groundwater levels
in the alluvium adjacent to the bedrock of Bonanza Spring (an assumption derived from
simulations by Geoscience discussed above) could result in about one foot of
drawdown at the springs after 50 years and six to seven feet of drawdown at the
springs after hundreds of years and assuming that the decline in the adjacent alluvial
aquifer was maintained at ten feet of drawdown indefinitely. For example, CH2M
HILL explains that after about 50 years, the drawdown would be about 10 percent of
the potential maximum drawdown in the alluvial aquifer. Similarly, after about 100
years, the drawdown would be about 25 percent of the potential maximum drawdown
in the alluvial aquifer. In addition, it is possible that, depending on how muted the
water table response is to annual changes in precipitation, natural fluctuations of
groundwater levels at the spring due to climate variability could be of a similar order of
magnitude to potential Project-induced drawdown at the springs.
CH2M HILL further determined, under CEQA, that potential impacts to other springs
in the southern part of Fenner Watershed are expected to be less than significant and
even more remote than hypothetical potential impacts on the Bonanza Spring because
those springs are at higher elevations and greater distances from the adjacent alluvial
aquifer compared to Bonanza Spring. Consequently, CH2M HILL determined that any
Project effect on other springs in the Fenner Watershed, assuming hydraulic continuity,
should be less than significant.
In sum, because of the distance, change in elevation, and lack of hydraulic connection
between the fractured crystalline bedrock and groundwater feeding the Fenner
Watershed springs and the alluvial groundwater developed by the Project, there is no
anticipated impact of the Project on Fenner Watershed springs. Hypothetically
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assuming that a hydraulic connection exists (as CH2M HILL modeled in Concept-2),
impacts would be less than significant.
Nonetheless, consistent with the
recommendations of the Groundwater Stewardship Committee and as discussed in
Chapters 5 and 6, this Management Plan provides for visual, monitoring of spring flows
from Bonanza Spring, Whiskey Spring, and Vontrigger Spring. As a further
precautionary management measure consistent with the County Ordinance, Project
induced reductions to spring flows will be mitigated.
4.3

Potential Significant Adverse Impacts to Critical Resources: Brine Resources at
Bristol and Cadiz Dry Lakes

The brine groundwater at the Bristol and Cadiz Dry Lakes support two existing salt
mining operations.
These operations involve evaporation of the hyper-saline
groundwater from the Dry Lakes to obtain remaining salts. Potential significant
adverse impacts to brine resources on Bristol and Cadiz Dry Lakes include lowering of
the groundwater or brine water levels within wells and brine supply trenches used by
the salt mining operations, as well as Project impacts to the chemistry of the hypersaline groundwater evaporated by the salt mining operators (e.g., reduced calcium
chloride or sodium chloride within the brine).
4.4

Potential Significant Adverse Impacts to Critical Resources: Air Quality

The Project is in the Mojave Desert Air Basin (MDAB). The MDAB is an assemblage of
mountain ranges interspersed with long broad valleys that often contain Dry Lakes.
Many of the lower mountains which dot the vast terrain rise from 1,000 to 4,000 feet
above the valley floor. Prevailing winds in the MDAB are out of the west and
southwest. These prevailing winds are due to the proximity of the MDAB to coastal
and central regions and the blocking nature of the Sierra Nevada Mountains to the
north; air masses pushed onshore in Southern California by differential heating are
channeled through the MDAB. The MDAB is separated from the Southern California
coastal and Central California valley regions by mountains where the highest elevation
reaches approximately 10,000 feet, and whose passes form the main channels for these
air masses.
The Mojave Desert is bordered on the southwest by the San Bernardino Mountains,
which are separated from the San Gabriel Mountains by the Cajon Pass (4,200 feet). A
lesser channel, the Morongo Valley, lies between the San Bernardino Mountains and the
Little San Bernardino Mountains.
One potential significant adverse impact to critical resources related to air quality that,
depending on physical conditions, can result from dewatering of aquifers in the vicinity
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of Dry Lakes is the potential to materially increase fugitive dust from the playa surface,
thereby increasing the severity of area dust storms. Examples of this problem have
been documented in the Mojave Desert at the Owens and Franklin Playas. To evaluate
the potential for increased fugitive dust resulting from the Project, the consulting firm
HydroBio was retained to evaluate whether the Project’s intended groundwater
production would have an adverse effect on the generation of dust from the surface
playas of the Bristol and Cadiz Dry Lakes. The results of HydroBio’s investigation are
set forth in a report titled Fugitive Dust and Effects from Changing Water Table at
Bristol and Cadiz Playas, San Bernardino County, California, dated August 30, 2011.
Based on sampling, HydroBio’s investigation characterized the soil chemistry and
structure on the Bristol and Cadiz Playas and their immediate margins to evaluate the
relationship between groundwater and surface soils (HydroBio, Fugitive Dust and
Effects from Changing Water Table at Bristol and Cadiz Playas, San Bernardino,
California, August 30, 2011). HydroBio’s study found that the soil and water chemistry
of both Cadiz and Bristol Playas have very low quantities of the sodium salts of
carbonate, bicarbonate, and sulfate that are known to cause severe fugitive dust storms
from Owens and Franklin Playas. (Id.) The study explains that Bristol Playa does
produce fugitive dust from erosion by sand grains driven by high wind across the playa
surface. In this process, the quantity of sand available on the playa margin is
responsible for the magnitude of the dust release. The available sand appears to have
diminished over time and this is hypothesized to be due to the action of a mix of weedy
species that have grown increasingly dominant over the past 50 years. As a result, the
severity of Bristol Playa fugitive dust is believed to be diminishing with time. (Id.)
Importantly, the HydroBio study concluded that changes in groundwater level, which
may result from the Project’s groundwater production, will likely have no impact upon
the amount of dust production from the playas or the severity of area dust storms. (Id.)
With respect to the Cadiz Playa, the study concluded that the Cadiz Playa appears to be
the sink for the sand blown from the region of the Bristol Playa directly upwind to the
northwest. (Id.) This sand tends to be stabilized by the growth of Russian thistle
(tumbleweed). While the Cadiz Playa has the same soil and water chemistry as the
Bristol Playa, the copious sand dunes around the shore, particularly in the north to
northeast regions result in large amounts of available sand to erode the playa surface,
thereby adding dust to area dust storms. (Id.) However, the HydroBio study concluded
that the potential lowering of groundwater levels within the Cadiz Dry Lake will not
affect the amount of dust or severity of dust storms emanating from the Playa. (Id.)
The HydroBio study explains that the reason that the potential lowering of water levels
in the Bristol and Cadiz Playas will not affect fugitive dust concentrations and
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occurrence is that the chemistry of the soil comprising the central portions of the Playas
is not of the type that causes an increase in fugitive dust as a result of lowered
groundwater levels. Specifically, the study explains that the chemistry of the Bristol
and Cadiz Playas is low in carbonate, bicarbonate and sulfate ions that are implicated in
other playas that produce major dust storms (such as Owens and Franklin Playas).
Instead, the Bristol and Cadiz Dry Lakes playa contains chemistry that has been noted
to induce surface stability (Ca, Na and Cl). For these reasons, the EIR and HydroBio
study concluded that the Project is not anticipated to have any material effect on the
concentration of dust emanating from the Bristol and Cadiz Playas nor the severity of
area dust storms. Nonetheless, consistent with the County’s anticipated conditions
under its Ordinance, the recommendations of the Groundwater Stewardship
Committee, and as discussed in Chapters 5 and 6, this Management Plan provides for
the installation and monitoring of four nephelometers to confirm these technical
conclusions and institute corrective actions if necessary.
4.5

Potential Significant Adverse Impacts to Critical Resources: Project Area
Vegetation

Another potential significant adverse impact to critical resources that, depending on
physical conditions, can result from lowering of groundwater levels is the lowering of
groundwater tables that are accessed by area vegetation, thereby causing the stress or
death of that vegetation. Vegetation in environments like that found in the Project area
provides important stabilization of soils against the action of wind erosion. The
consulting firm HydroBio was retained to evaluate whether the Project’s intended
groundwater production would have an adverse effect on the occurrence and health of
area vegetation. The results of HydroBio’s investigation are set forth in a report titled,
Vegetation, Groundwater Levels and Potential Impacts from Groundwater Pumping
Near Bristol and Cadiz Playas, San Bernardino, California, dated September 1, 2011.
The HydroBio study concludes that there is no connection of vegetation to groundwater
in the Project area, and hence, no vegetation will be affected by changes in water table
elevation (HydroBio, September 1, 2011).
HydroBio began its investigation by locating the most likely vegetation in the area
potentially affected by the planned groundwater pumping. This “most likely” cover
was identified by its higher activity (denser growth, larger plants) than all other
locations around the Bristol Playa. Observations of the Cadiz Playa indicated that this
region could be eliminated from concern because the vegetation around the playa is
generally no more verdant than the surrounding area, hence obviously receiving no
promotion from groundwater. HydroBio observed that the lowermost edge of the
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higher shrub zone was the region with higher vegetation activity that appeared to have
the highest potential for connection of vegetation to groundwater. (Id.)
The HydroBio study explains that there are three shrub species that grow around the
Bristol Playa: creosote bush [Larrea tridentata], cattle saltbush [Atriplex polycarpa] and
four-wing saltbush [Atriplex canescens]. Of these, the only species that may act as a
phreatophyte (a plant species that uses groundwater), is the four-wing saltbush, and
this species is specifically a facultative phreatophyte, meaning it can benefit from but
does not require shallow groundwater. (Id.) To determine whether any of the four-wing
salt brush in the area are presently accessing groundwater, HydroBio reconstructed a
curve for depth to water (DTW) versus elevation based on hydrographic data collected
in the region of the Cadiz Ranch. A DTW point was added on the Bristol Playa that was
reconstructed using photogrammetry. The study found that together, these points
describe a highly linear relationship of DTW versus elevation above sea level (r2 =
99.9%). (Id.) Based on the robust and accurate relationship of the DTW curve, HydroBio
estimated the DTW at the lowermost edge of the higher vegetation cover – the location
most likely to have a vegetation/groundwater connection was 65 feet. Root excavations
of four-wing saltbush have been measured to reach a maximum of 25 feet on only rare
occasions when soils and hydrology permit, while typical root depths for the species
average about 13 feet. Thus, based on measured and estimated DTW, the HydroBio
study concluded that the shallowest water table position is 40 feet below the record
rooting depth for the four-wing salt brush – the only species that could be potentially
affected by groundwater decline. HydroBio therefore concluded that there is no
connection of vegetation to groundwater in the Project area. (Id.) HydroBio further
hypothesized that the promotional effect of periodic surface flows from the upstream
catchments is the reason for the apparent promotion of this vegetation. (Id.) For these
reasons, the EIR and HydroBio study concluded that the Project is not anticipated to
have any material effect on surface vegetation in the Project area. Nonetheless,
consistent with the County’s anticipated conditions under its Ordinance and as
discussed in Chapters 5 and 6, this Management Plan provides for monitoring to
confirm these technical conclusions and corrective actions if necessary.
4.6

Potential Significant Adverse Impacts to Critical Resources: the Colorado
River and its Tributary Sources of Water

It is assumed that the groundwater that would be extracted by the Project at the Fenner
Gap is not tributary to the Colorado River because the aquifer systems within the
Fenner, Bristol and Cadiz Watersheds are believed to be a closed basin, isolated from
aquifer systems to the east that are tributary to the Colorado River by bedrock and
groundwater divides. It is important to ensure that the Project groundwater is not
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tributary to the Colorado River for several reasons. First, the Colorado River is fully
appropriated and rights to divert water therefrom are governed by a complex set of
federal and state laws. Material extractions of tributary groundwater could reduce
flows in the Colorado River, thus frustrating the administration of the Colorado River
and affected environmental resources.
It is also important to confirm that the Project groundwater is not tributary to the
Colorado River for purposes of satisfying the provisions of the Colorado River Interim
Guidelines for Lower Basin Shortages and the Coordinated Operations for Lake Powell
and Lake Mead (Guidelines) administered by the U.S. Bureau of Reclamation
(Reclamation), for purposes of establishing Intentionally Created Surplus (ICS) credits
under the Guidelines for potential Project participants that have contracts with
Reclamation for diversions from the Colorado River. Under the Conservation
Component of the Project, groundwater that is non-tributary to the Colorado River
would be introduced into the Colorado River Aqueduct as “new,” non-tributary water.
For potential participants who have contracts with Reclamation for Colorado River
water, the receipt of Project water creates the opportunity to establish ICS Credits based
on the use of non-tributary water supplies in lieu of Colorado River diversions pursuant
to Reclamation contracts. This opportunity could allow a participant to further
augment its water supplies and improve overall water supply reliability. To qualify for
ICS credits under the Guidelines, the surplus water used in lieu of Colorado River
diversions must be non-tributary to the Colorado River.
While the assumption that the Project groundwater is non-tributary to the Colorado
River is supported by substantial physical evidence (e.g., bedrock and groundwater
divides), two monitoring wells (one existing and another to be installed) on property
owned by Cadiz within the adjacent Piute Watershed that is tributary to the Colorado
River will be monitored.
CHAPTER 5
MONITORING NETWORK
To ensure continued protection of the watershed and other resources, a comprehensive
monitoring network has been developed to assess and continually evaluate the
technical aspects of the Project, and any potential impacts to critical resources during
the life of the Project, as designated in Chapter 4. The development of the monitoring
network was based on the groundwater flow model that has been developed to better
understand the hydrogeologic impacts of the Project’s proposed groundwater
production. The groundwater flow model will be continuously refined as additional
monitoring data are obtained (see discussion of groundwater flow model in Chapter 4).
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This Management Plan will be implemented with a set of monitoring features and
parameters as discussed in this Chapter 5. The term “feature” refers to any fixed object,
either natural or man-made, from which data will be collected. Man-made features
include wells from which water level measurements and water quality samples could
be retrieved, weather stations, bench marks, etc. A detailed list of monitoring features
is given in this Chapter 5. As new data become available during Project operations,
these monitoring features, monitored parameters, and monitoring frequency may be
refined to protect critical resources in and adjacent to the Project area. Refinements to
monitoring features will be made in accordance with the decision-making process
described in Chapters 6 and 8.
A total of thirteen different types of monitoring features have been identified for
assessing potential impacts to critical resources during the term of the Project, as
identified in Chapter 4. A summary of these thirteen types of monitoring features, as
well as monitoring frequencies and parameters to be monitored, is provided in Tables
5-1 and 5-2. Locations are shown in Figures 5-1 and 5-2.
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Installation of certain monitoring features, where construction of facilities is required,
will be subject to site-specific approval and permitting by applicable regulatory
agencies. Cadiz will complete and deliver all needed permits for monitoring facilities
as soon as practicable prior to the 12-month pre-operational phase. Cadiz will construct
all facilities that are agreed to in this Management Plan and for which permits have
been received. Construction of these facilities will be completed within one year of
receipt of permits. If the implementation of monitoring features currently contained in
this Management Plan is not approved, Cadiz will evaluate and implement alternate
monitoring sites subject to approval by SMWD and the County and the applicable
regulatory agencies.
The following text describes in detail the various proposed monitoring features.
5.1

Springs (Feature 1)

An inventory of 28 known springs within the Fenner Watershed was completed by the
USGS (USGS, 1984). Locations of these springs are shown on Figure 5-3. As discussed
in detail in Chapter 4, the potential significant adverse impacts to these critical spring
resources has been evaluated. It is not anticipated that the Project will have any impact
on the springs. Nonetheless, this Management Plan provides for quarterly monitoring
of the Bonanza Spring as an “indicator spring” because it is the spring that is in closest
proximity to the Project wellfield (approximately 11 miles from the center of Fenner
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Gap), and, of all springs within the Fenner Watershed, this one would be the first one to
be affected by the Project, if it were somehow possible to be in hydraulic connection
with the alluvial aquifers, which appears unlikely. The Whiskey and Vontrigger
Springs, which are located beyond the Project’s projected effects on groundwater levels
in the alluvial aquifers of the Fenner Watershed, will also be monitored quarterly to
compare variations in spring flow from those springs to variations in spring flow from
the Bonanza Spring to assist in determining whether any material reduction of flow at
the Bonanza Spring is attributable to the Project operation, or instead, is attributable to
regional climate conditions.
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The springs will be monitored on a quarterly basis by visual observations and flow
measurements described in more detail in Section 6.7.2, below. Visual observations will
include starting and ending points of observed ponded or flowing water, estimated
depth of ponded water and flow rate of flowing water, conductivity, pH and
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temperature of water, any colorations of water, and general type and extent of adjacent
vegetation.
5.2

Observation Wells (Feature 2)

A total of 14 existing observation wells and 2 new observation wells will be used to
monitor groundwater levels during the Project (see Tables 5-1 and 5-2). Locations of
these wells are shown on Figures 5-1 and 5-2. Six of these wells were installed in the
1960’s by Southern California Edison as part of a regional investigation (wells whose
designation begins with “SCE”). Four of the observation wells (Labor Camp,
Dormitory, 6/15-29, 6/15-1) are owned and monitored by Cadiz as part of their
agricultural operation. Existing well CI-3 was installed in Fenner Gap during the pilot
spreading basin test for the Project. Existing wells at Essex, Fenner, Goffs, and Archer
Siding #1 are related to railroad operations or municipal supply. All of these existing
wells will be inspected to assess their ability to be utilized as observation wells,
provided that appropriate permission and approval is obtained. If they are not in a
condition to be utilized as observation wells, replacement wells will be constructed in
the vicinity of each well deemed unusable.
One new well, Piute-1, will be installed in the Piute Watershed, north of the Fenner
Watershed, and is tributary to the Colorado River. This well will be installed on
property owned by Cadiz and will be used as a “background” monitoring well to
monitor undisturbed groundwater levels in an adjacent watershed, to provide
information on groundwater level variations due to climatic changes only. In addition,
this will serve to demonstrate that the Project will not impact groundwater that is
tributary to the Colorado River.
Another new well, Danby-1, will be installed in the Danby Watershed to the east.
Similar to Piute-1, this Danby-1 observation well will be used to demonstrate that
impacts on groundwater levels do not extend beyond the Cadiz Watershed on the west.
This well will also provide information on regional groundwater level conditions and is
expected to provide additional background monitoring and information concerning
groundwater level changes that may be due to climatic variations as well.
In addition to the observation wells, new monitoring facilities, each composed of well
clusters will be located between Cadiz and Bristol Dry Lakes on the freshwater side of
the saline-freshwater interface to monitor the potential migration of saline water in an
area in which historical data on subsurface conditions is limited and a greater degree of
certainty on geologic conditions and saline water migration is necessary. These new
well clusters are set forth in Features 3, 8 and 9 and are depicted in Figures 5-1 and 5-2
as Proposed Induced Flow and Brine Migration Cluster Wells.
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Groundwater levels will be measured in accordance with the monitoring procedure
presented in Appendix B. All water samples would be collected according to the
protocol described in Appendix C. Field parameters such as groundwater temperature,
pH, electrical conductivity, and total dissolved solids (TDS) will be collected at each
well during well purging and prior to sampling. Samples from each well will be
analyzed for the general mineral and physical parameters specified in Appendix D. In
addition, all samples collected during the pre-operational phase will also be analyzed
for bromide, boron, iodide barium, arsenic, hexavalent chromium, total chromium,
nitrate, and perchlorate. The sample analytical protocol is presented in Appendix D.
Groundwater monitoring frequency will be revisited as determined appropriate by the
decision-making process should any of the action criteria be exceeded, as discussed in
Chapter 6.
5.3

Proposed Observation Well Clusters in Project Vicinity (Feature 3)

Two well clusters will be established in the immediate vicinity of the Project wellfield
(see Figure 5-2). These cluster wells will provide a basis to compare groundwater level
and water quality changes in both the shallow and deep portions of the alluvial and
bedrock aquifer systems. The well clusters will consist of existing monitoring wells.
One well cluster will include monitoring wells MW-7, MW-7a, and TW-1, and the
second cluster will use TW-2 and TW-2MW. Bother well clusters will allow for
monitoring in the immediate vicinity of the Project. Selected wells have screened
intervals in either the upper alluvial, carbonate aquifer, and bedrock. TW-1 and MW-7
will monitor depths in the carbonate aquifer in their clusters respectively.
In addition, three new Proposed Induced Flow and Brine Migration Cluster Wells will
be installed on the freshwater side of the interface between Bristol Dry Lake and the
Project wellfield to monitor groundwater elevations and water quality (the locations of
the wells are depicted in Figure 5-2). All new Project monitoring wells shall be
designed, installed, and completed in manner consistent with all applicable state and
local regulations and industry standards. Monitoring will occur as presented in Tables
5-1 and 5-2.
5.4

Project Production Wells (Feature 4)

Data from the wellfield (new Project wells and existing Cadiz agricultural wells) will be
collected to provide information on the groundwater levels and discharge rates. Each
well will be equipped with a flow meter to monitor well discharge and a sounding tube
for obtaining groundwater level measurements. Production data from the Project wells
will also be collected using totaled readings of flow at the CRA.
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5.4.1

Existing Cadiz Agricultural Wells

The Cadiz agricultural operation owns and operates seven agricultural wells used for
irrigation, which are located west and southwest of Fenner Gap (see Figure 1-3). Five of
the seven Cadiz irrigation wells could be incorporated into the Project wellfield (Wells
21S, 27N, 27S, 28, and 33). The remaining two wells (21N and 22) could used as standby
pumping or monitoring wells.
5.4.2

New Production Wells

The Project wellfield would consist of between approximately 17 and 29 additional
production wells (depending on Configuration) to be located as shown on Figure 5-2.
Each new well would be completed to a depth of about 1,000 feet (see Figure 5-4). This
well design may be modified based on observations in the field and expectations of
drawdown that may be encountered during Project operations. The total capacity of the
wellfield would allow for a pumping range of 25,000 afy to 75,000 afy. All new Project
production wells shall be designed, installed, and completed in manner consistent with
all applicable state and local regulations, and industry standards, and shall be equipped
with flow meters.10

10

County Guidelines for Preparation of a Groundwater Monitoring Plan, § 2.0.
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5.5

Land Surface Monitoring (Feature 5)

A network of approximately 23 land survey benchmarks will be installed at the
approximate locations shown on Figure 5-2 to monitor changes in land surface elevation
should they occur. Horizontal and vertical accuracy will be established in accordance
with a second order Class I survey standard (1:50,000). Each benchmark will be
established and surveyed by a California licensed land surveyor. All locations will be
dependent upon permitting from the appropriate agencies. Benchmark surveys will be
conducted on an annual basis during the term of the Project (see Table 5-1).
Pre-operational baseline Interferometric Synthetic Aperture Radar (InSAR) will be used
to evaluate potential impacts in conjunction with the benchmarks. Cadiz will obtain
surveyed baseline land surface elevations which then will be compared to each other
along with any InSAR data collected by FVMWC during the course of the Project. The
InSAR data would be used to monitor relative changes of land surface elevation that
could be related to aquifer system deformation in the Project area. This pre-operational
InSAR data (collected at two separate times during the year prior to the operational
phase of the Project) will complement the land survey data to establish changes in land
surface elevations. During the operational phase, annual benchmark surveys will be
conducted and InSAR images will be obtained and evaluated every 5 years to evaluate
potential impacts. During the post-operational phase, InSAR data and benchmark
survey will be obtained every 5 years (Table 5-1).
5.6

Extensometers (Feature 6)

To evaluate potential impacts during the operational phase, FVMWC will construct
three extensometers in the area of the highest probability of subsidence (see Figure 5-2).
One extensometer will be located north of existing Cadiz agricultural supply well 21S.
Another extensometer will be located at the eastern margin of Bristol Dry Lake near the
location of a planned monitoring well cluster described in Section 5.8 below. Another
extensometer will be located near well TW-2 within the wellfield. The extensometers
will be constructed to continuously measure non-recoverable compaction of finegrained materials interbedded within the alluvial aquifer systems.
5.7

Flowmeter Surveys (Feature 7)

Downhole static and dynamic flowmeter surveys will be generated in five selected new
extraction wells. This is expected to occur during the initial period of operation and
also after 10 years to assess whether flow conditions have changed as a result of Project
operations. The flowmeter surveys will provide data regarding vertical variation in
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groundwater flow to the well screens. Depth-specific water quality samples will also be
collected to assess vertical variation of groundwater quality in the Project wellfield area.
Data will be used to help refine geohydrologic parameters regarding layer boundaries
used in the groundwater models.
5.8

Proposed Observation Well Clusters At Bristol Dry Lake (Feature 8)

A total of three new observation well clusters will be installed and monitored in the
vicinity of Bristol Dry Lake during the initial phases of the Project (see Table 5-1 and
Figure 5-2). Two well clusters will be located along the eastern margin of Bristol Dry
Lake to monitor the effects of Project operations on the movement of the salinefreshwater interface on the saline side of the interface as shown (see Figure 5-2). One
additional well cluster will be installed on the Bristol Dry Lake playa to monitor brine
levels and chemistry at different depths beneath the Dry Lake surface. This well cluster
will be positioned in relation to the well clusters at the margin of the Dry Lake so as to
provide optimum data for the variable density transport model.
A typical observation well cluster completion is illustrated on Figure 5-5. Screened
intervals for each of the wells within each cluster will be determined from the logging
of cuttings and geophysical logging of the deep borehole which will be drilled first.
Each deep well will be completed with PVC or other suitable well casings and screens
to allow for dual induction geophysical logging. Shallow wells will be completed with
PVC or other suitable well casings and screens.
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During the pre-operational phase, static groundwater levels will be monitored on a
continuous basis from each well cluster using downhole pressure transducers. Project
monitoring will begin immediately following well installation and development.
5.9

Proposed Observation Well Clusters At Cadiz Dry Lake (Feature 9)

At least two well clusters will be located along the northern margin of Cadiz Dry Lake
to monitor the migration of the saline water on the freshwater side of the interface
(proximate locations are illustrated on Figure 5-1). The final precise locations of these
well clusters will be identified in consultation with the TRP and County. The third well
cluster will monitor brine levels and depth distribution of water quality on the Cadiz
Dry Lake, similar in nature to Bristol Dry Lake. This well cluster will be positioned in
relation to the well clusters at the margin of the Dry Lake so as to provide optimum
data for the variable density transport model. During the pre-operational phase, static
groundwater levels will be monitored on a continuous basis from the well clusters
using downhole transducers. Project monitoring will begin immediately following well
installation and development and continue through the post-operational period
(Gamma-Ray/Dual Induction Downhole Geophysical Logs (Feature 10)).
5.10 Gamma Ray/Dual Induction Logging (Feature 10)
Gamma-Ray and Dual Induction electric logs will be run for the deepest observation
wells of each well cluster to be installed at the Dry Lakes (four total). These Downhole
geophysical techniques allow for the measurement of groundwater electrical
conductivity with depth and could be conducted in observation wells constructed of
PVC casings and screens.
Gamma-Ray/Dual Induction geophysical logs will be run as a one-time measurement to
be conducted during observation well cluster installation during the pre-operational
phase of the Project.
5.11 Weather Stations (Feature 11)
Data from four existing weather stations will be collected over the course of the Project
(see Figures 5-1). Existing weather stations include the Mitchell Caverns weather
station (located in the Providence Mountains), the Project weather station (located in
Fenner Gap adjacent to the spreading basins), the Cadiz CIMIS station (operated by/for
CDWR at the Cadiz Field Office), and the Amboy weather station (located near Bristol
Dry Lake in the town of Amboy).
The Mitchell Caverns weather station would provide precipitation, temperature, and
other climatic data for the mountain regions of the Fenner Watershed. The Fenner Gap
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weather station would provide climatic data in the immediate vicinity of the Project
area. The Amboy and Cadiz Field Office weather stations would provide climatic data
representative of the lowest area of the regional watershed. Data obtained from the
weather stations will be incorporated into the water resource models described in
Chapter 4, along with complementing data analysis of Feature 12.
5.12 Air Quality Monitoring (Feature 12)
5.12.1 Monitoring at Bristol and Cadiz Dry Lakes
The relationship between groundwater and the surface of Bristol and Cadiz Dry Lakes
has been evaluated in a technical study conducted by HydroBio.11 The technical study
concludes that unlike some other playas in the arid southwest such as Owens and
Franklin Playas, the soil and water chemistry of both Cadiz and Bristol Dry Lakes has
very low quantities of the sodium salts of carbonate, bicarbonate and sulfate that are
known to generate excessive fugitive dust in high wind storms. Rather, the Bristol and
Cadiz Dry Lakes are characterized by sodium and calcium chlorides that maintain a
rigid structure when desiccated, reducing the amount of loose dust on the ground
surface that can be lofted by the wind. This surface crust is not aided or maintained by
direct contact or indirect contact with the groundwater through capillary action.
Under current conditions, dust storms are not uncommon in the valley as sand particles
saltate across the desert floor, dislodging other sand particles and lofting dust into the
air.12 Under current conditions, depth to groundwater in some areas beneath the Dry
Lakes is over 60 feet below ground surface, and the surface soils in these areas exhibit
the same crusty surface as areas with shallow groundwater. This crusty surface soil
provides some resistance to wind erosion and limits dust emissions. It is not reliant on
groundwater for maintenance of its crust integrity. Therefore, drawdown of the
groundwater beneath the Dry Lakes is not expected to have an effect on surface soils or
dust emissions in the valley.
To monitor the condition of the Dry Lakes consistent with recommendations of the
Groundwater Stewardship Committee and to provide additional data on the
environment of the area, four nephelometers will be installed, including one downwind
and one upwind of Bristol Dry Lake and one downwind and one upwind of Cadiz Dry

HydroBio, Fugitive Dust and Effects from Changing Water Table at Bristol and Cadiz Playas, San
Bernardino, California, August 30, 2011, pg. i
12 HydroBio, Fugitive Dust and Effects from Changing Water Table at Bristol and Cadiz Playas, San
Bernardino, California, August 30, 2011, pg. 6
11
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Lake. These nephelometers will be placed on privately-owned property and outside the
wind shadow of the agricultural properties.
In addition, FVMWC will conduct annual visual observations at four points on each of
the Dry Lakes to record surface soil conditions. The visual observations will note soil
texture and record susceptibility to wind erosion. Photographs of the soil will be taken.
This data will record conditions over time on the two Dry Lake surfaces at the same
locations each time.
These nephelometers will provide data on a daily basis that records opacity of the air,
measuring the effect of dust on visibility. Data will be collected in the pre-operational
phase of the Project and in the early years of the Project, establishing a baseline before
groundwater levels beneath the Dry Lakes are affected. Since wind velocity and dust
storms are highly variable, the data will record trends over time. Data will also be
collected during the operational and post-operational phase of the Project and
compared to baseline data to evaluate whether Project operations result in a significant
adverse impact to critical air quality resources.
5.13 Project Area Vegetation (Feature 13)
As discussed in Chapter 4, above, it is not anticipated that the Project will have any
impact on surface vegetation. Nonetheless, this Management Plan provides for baseline
and annual monitoring of surface vegetation in the Project area to verify whether any
material reduction in the extent or character of vegetation is attributable to Project
operations or, instead, to seasonal or regional climatic conditions.
CHAPTER 6
MONITORING AND MITIGATION OF SIGNIFICANT ADVERSE IMPACTS TO
CRITICAL RESOURCES (ACTION CRITERIA, DECISION-MAKING PROCESS
AND CORRECTIVE MEASURES)
This Management Plan identifies specific quantitative criteria or trends (action criteria)
that will “trigger” review and corrective actions where necessary to protect critical
resources or otherwise avoid Undesirable Results. When action criterion are triggered,
a review of the triggering event will be conducted to determine whether the event is
attributable to or exacerbated by Project operations, and if so, which specific corrective
measures should be implemented to avoid adverse impacts to critical resources or
Undesirable Results. It is the intent of this Management Plan to identify deviations
from baseline conditions, along with deviations from groundwater model projections,
at monitoring features as early as possible in order to identify and prevent the
occurrence of adverse impacts to critical resources or Undesirable Results as a result of
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Project operations.13 Triggering events may, in some circumstances, necessitate
immediate corrective actions and subsequent review to ensure that the triggering event
resulted from Project operations.
6.1

Decision-Making Process

A decision-making process has been developed which outlines the process to be
followed in the event an action criterion is triggered, or when refinements to the
Management Plan are considered. Potential corrective measures to be implemented, if
appropriate, are identified. Critical resources and Undesirable Results, action criteria,
the decision-making process, and potential corrective measures are discussed in
Chapter 6 and summarized in Table 6-1.
The initial action criteria and corrective measures presented in this Management Plan
are considered conservative. Refinements to the action criteria and monitoring network
may be proposed after additional data has been accumulated. However, any such
refinement would occur in accordance with the terms of this Management Plan. If
FVMWC proposes a refinement to action criteria or monitoring features, it will submit a
written proposal describing the refinement along with supporting data and materials to
the TRP. The TRP will then issue a recommendation concerning the proposed
refinement to the County and SMWD, which will determine whether the refinement is
warranted, based on all available technical data, all Project conditions of approval, the
analysis set forth in the Project EIR, and adopted CEQA findings. Before any
refinement to an action criteria or monitoring feature which is also a mitigation measure
adopted by SMWD as part of its approval of the Project may occur, SMWD must first
determine that substantial evidence supports a finding that the refined action criteria or
monitoring feature will continue to mitigate the impact identified in the Project EIR.
The County and SMWD will make a decision regarding the proposed refinement in
accordance with the decision-making process presented here, and further described in
Chapter 8.
Action criteria are intended to be used as predictors of potential adverse impacts to
critical resources, and these criteria as applied are meant to help avoid material adverse
impacts to critical resources and Undesirable Results.
The decision-making process followed in this Management Plan, if an action criterion is
triggered or when the County considers refinements to the Management Plan, is
described in detail as follows.
“Project operations” in this Chapter 6 shall include groundwater pumping attributed solely to this
Project or to the combined operations of this Project and the Cadiz Agricultural Program.
13
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Initial Notification – 10 Business Days
If an action criterion (as defined in this Chapter 6) is triggered, FVMWC will, within ten
(10) business days of the triggering event, inform SMWD, the County Representative
(Chief Executive Officer), and the members of TRP that an action criterion has been
triggered and commence the decision-making process described herein. If the action
criterion threatens an immediate or irreparable injury to a critical resource or other
immediate Undesirable Result, FVMWC will promptly implement appropriate
corrective action(s) or the County may promptly issue an administrative order as set
forth in Section 8.2, below.
Initial Assessment and Recommendation – 60 Calendar Days
Within sixty (60) calendar days of issuing notice that an action criterion is triggered,
FVMWC will undertake a three-step assessment process. First, FVMWC will assess
whether the triggering of any action criterion is attributable to Project operations.
Second, for any triggering of an action criterion attributable to Project operations,
FVMWC will assess whether the triggering of the action criterion constitutes a potential
adverse impact. Third, for any triggering of an action criterion that is attributable to the
Project and constitutes a potential adverse impact or threatens to cause an Undesirable
Result, FVMWC will assess, recommend, and implement corrective measure(s)
(including refinements in monitoring or to this Management Plan) necessary to avoid or
mitigate the potential adverse impact or Undesirable Result.
FVMWC shall provide its written assessment and recommendation, along with
supporting and any conflicting data, to SMWD, the County Representative, and the
members of TRP within the sixty (60) day assessment period.
TRP Review and Recommendation – 90 Calendar Days
Upon receiving FVMWC’s written assessment and recommendation, the TRP will have
ninety (90) calendar days to determine whether it concurs with the assessment and
recommendation (including but not limited to modifications to the monitoring network,
corrective actions, etc.). During the TRP review period, the TRP may request additional
data and analysis from FVMWC and will have access to all monitoring data. Within the
ninety (90)-day TRP review period, the TRP will issue a written report of its review of
FVMWC’s assessment and recommendation, including whether it concurs with the
assessment and recommendation, to the County Representative, FVMWC, and SMWD,
and if it does not concur, the basis of its disagreement and any alternative
recommended actions. The TRP’s written report shall state whether or not the report
reflects a consensus of the TRP members. If the TRP members cannot reach a
79

BASIN PLAN FOR THE CADIZ VALLEY GROUNDWATER CONSERVATION, RECOVERY & STORAGE PROJECT

consensus, the members’ differing opinions and recommendations shall be set forth in
the written report.
County Review and Determination
The County Representative will consider the findings and actions taken or
recommended by FVMWC and the TRP, but will exercise his or her own independent
judgment concerning whether the triggering of the action criterion is attributable to
Project operations, whether the triggering of the action criterion involves a potential
adverse impact or Undesirable Result, and to determine the appropriate corrective
measure(s) necessary to avoid or mitigate the potential adverse impact or Undesirable
Result. The County will issue its determination in writing to FVMWC, SMWD, and to
each member of the TRP. FVMWC shall promptly comply with the determination and
instructions set forth in the County’s written correspondence concerning the matter.
With the exception of corrective actions necessary to address an immediate or
irreparable threat of harm, the oversight, management, and enforcement actions
concerning assessment, application, and refinement of action criteria and corrective
measures shall be made by the County subject to the dispute resolution provisions of
the MOU set forth in Chapter 8.
As lead agency for the Project, SMWD shall enforce the implementation of all adopted
mitigation measures as conditions of Project approval. SMWD will, pursuant to CEQA
Guideline section 15097(a), delegate oversight responsibilities for those mitigation
measures which correspond to provisions of the Management Plan to the County.
SMWD shall review and consider the County’s ongoing determination of compliance
with those mitigation measures in assessing the Project’s overall compliance with the
Mitigation Monitoring and Reporting Program and the Project’s conditions of approval.
Because compliance with the Management Plan is a condition of SMWD’s approval of
the Project, SMWD in its discretion, will also consider the findings and actions taken or
recommended by FVMWC and the TRP, and will exercise its own independent
judgment concerning whether the triggering of the action criterion is attributable to
Project operations, whether the triggering of the action criterion involves a potential
adverse impact or Undesirable Result, and to determine the appropriate corrective
measure(s) necessary to avoid or mitigate the potential adverse impact or Undesirable
Result. If SMWD determines that appropriate corrective measure(s) are necessary to
avoid or mitigate the potential adverse impact or Undesirable Result, but the County
does not, SMWD will independently impose those corrective measures it determines
necessary to avoid adverse impacts to critical resources or Undesirable Results,
provided that independent enforcement by SMWD shall be subject to the same
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procedural requirements and remedies applicable as if the County were enforcing the
Management Plan, including the dispute resolution procedure in Section 8.3.
Communications by and to FVMWC, the TRP, SMWD and the County, as provided in
this chapter, shall be made by and to, respectively, a point of contact for the FVMWC
designated by the FVMWC Board of Directors (FVMWC Representative), a member of
the TRP designated by the TRP as its point of contact (TRP Chair), the SMWD General
Manager and a point of contact for the County designated by the County (County
Representative).
6.2

Third-Party Wells

It is the intent of the Project to operate without adverse material impacts to wells owned
by neighboring landowners in the vicinity of the Project area, and those operated in
conjunction with salt mining operations on the Bristol or Cadiz Dry Lakes. To avoid
such potential impacts, the groundwater monitoring network will include monitoring
wells located in and around the wellfield, near neighboring landholdings, and on and
adjacent to the Dry Lakes (see Figures 5-1 and 5-2). Groundwater levels will be
monitored on a continuous to semi-annual basis (see Table 5-1) during the preoperational and operational periods, then annually during the post-operational period.
Water quality will be monitored on a quarterly to annual basis during the preoperational period, annually during the operational period of the Project, and
triennially during the post-operational period (see Table 5-1). Further, FVMWC shall
monitor static (non-pumping) water levels within any third-party wells that are
representative of the local groundwater impacts and located within the northern
Bristol/Cadiz Sub-Basin or elsewhere in the Fenner Watershed. Such monitoring of
third-party wells will be performed on a semi-annual basis during the pre-operational
and operational periods, then annually during the post-operational period as
established in the Closure Plan.
6.2.1

Action Criteria

The decision-making process will be initiated if any of the action criteria are triggered.
The action criteria are: 1) a decline of static water levels of more than twenty feet from
pre-Project static water levels or to a degree in which the reduction in static water levels
results in an inability to meet existing production of any third-party well drawing water
from the northern Bristol/Cadiz Sub-Basin or elsewhere in the Fenner Watershed; or 2)
the receipt of a written complaint from one or more well owner(s) regarding decreased
groundwater production yield, degraded water quality, or increased pumping costs
submitted by neighboring landowners or the salt mining operators on the Bristol and
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Cadiz Dry Lakes. Any written complaint by a well owner in accordance with this
action criterion shall be directed to FVMWC.
6.2.2

Decision-Making Process

If any of the action criteria are triggered, the decision-making process will include:


If a written complaint with a documented change in water level as
provided for in Section 6.2.1 is received from a third-party well owner
located within the Limits of the Maximum Projected 20 ft Drawdown
(see Figure 5-1), FVMWC will immediately implement Corrective
Measure 6.2.3.1, below;



Assessment of whether water level changes, decreased yields,
increased pumping costs, and/or degraded water quality in the thirdparty wells are attributable to Project operations or other causes;



If such water level changes, decreased yields, increased pumping costs
and/or degraded water quality are determined to not be attributable to
Project operations in conformance with the decision-making process in
Section 6.1, then FVMWC would discontinue any interim arrangement
to provide water as set forth in Section 6.2.3.1;



If such water level changes, decreased yields, increased pumping costs
and/or degraded water quality are determined to be attributable to
Project operations, then one or more of the corrective measures set
forth in Section 6.2.3 shall be implemented.

6.2.3

Corrective Measures

6.2.3.1 Interim Water Supply. If a written complaint as provided for in
Section 6.2.1 is received from a third-party well owner located
within the area described above (see Figure 5-1), FVMWC will
arrange for an immediate interim supply of water to the third-party
well owner until the decision-making process is complete in an
amount necessary to fully offset any reduced yield to the thirdparty well owner, as compared to the yield from the impacted well
prior to Project operations or, if the impacted well was installed
after Project operations commenced, then as compared to the yield
of the well immediately after installation.
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6.2.3.2 Further Corrective Measures. If any of the Action Criteria set forth in
6.2.1 are triggered and the impacts are determined to be
attributable to Project operations, one or more of the following
further corrective measures shall be implemented to correct the
impairment to the beneficial use of the groundwater:


Continued provision of substitute water supplies;



Deepening or otherwise improving the efficiency of the impacted
well(s);



Blending of impacted well water with another local source;



Constructing replacement well(s) on disturbed land subject to the
same mitigation measures imposed on the Project wellfield as set
forth in the SMWD’s Mitigation Monitoring and Reporting
Program;



Paying the impacted third-party well owner for any increased
material pumping costs incurred by the well owner; or



Entering into a mitigation agreement with the impacted third-party
well owner.

6.2.3.3 Alternative Corrective Measures. If the preceding corrective measures
are ineffective or infeasible, Project operations shall be modified to
address the adverse impacts on third-party wells. For the purposes
of these action criteria, “ineffective” shall be defined as a corrective
measure that when put into place did not meet the objective set
forth in the corrective action. “Infeasible” is a corrective measure
which cannot be implemented due to cost, technical challenges, or
legal restraints. Modifications to Project operations shall include
one or more of the following:


Reduction in pumping from Project well(s);



Revision or reconfiguration of pumping locations within the Project
wellfield; or



Stoppage of groundwater extraction for a duration necessary to
correct the adverse impact.
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6.3

Land Subsidence

Twenty three land survey benchmarks will be established and surveyed by a licensed
land surveyor on an annual basis to identify and quantify potential subsidence within
the Project area (see Figures 5-1 and 5-2). Three extensometers will be constructed in
areas of projected subsidence (see Figure 5-2). The extensometers, which would be
monitored continuously from installation through the post-operational period, would
verify if the land surface changes (also potentially identified from land surveys and
InSAR satellite data obtained and analyzed every 5 years through the post-operational
period) are due to (1) subsidence due to groundwater withdrawal; or (2) other
mechanisms (e.g. regional tectonic movement).
6.3.1

Action Criteria

The decision-making process will be initiated if either of the action criteria is triggered.
The action criteria are: 1) subsidence that would result in a decline in the ground surface
elevation of more than 0.3 feet when compared to baseline data collected from the
extensometers and corroborated by the land survey benchmarks or InSAR data and
analysis; or 2) a trend in subsidence which, if continued, would be of a magnitude
within 10 years that impacts existing infrastructure within the Project area. The
magnitude for the railroad tracks is more than one inch vertically over 62 feet linearly
along the existing railroad tracks.
6.3.2

Decision-Making Process

If either of the action criteria is triggered, the decision-making process will include:


Assessment as to whether the subsidence is attributable to Project
operations;



If the subsidence is determined to be attributable to Project operations,
then an assessment will be made to update trends and projections in
subsidence over the remaining Project life and to determine whether
the subsidence constitutes a potential adverse impact to aquifer health
or surface uses. Potential adverse impacts include potential damage to
surface structures as a result of differential settlement or fissuring,
general subsidence sufficient to alter natural drainage patterns or
cause damage to structures, or adverse changes to the geologic
integrity of the aquifer, its storage capacity, or its water quality;



If no such significant adverse impacts to critical resources are
identified, potential actions may include:
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o No action;
o Proposed refinements to the action criteria;
o Additional
verification
monitoring,
including
a
field
reconnaissance to assess and detect any differential settlement; or
o Proposed revisions to the benchmark survey and/or InSAR
monitoring frequency.


6.3.3

If the subsidence is determined to be attributable to Project operations
and the subsidence is determined to constitute a potential adverse
impact to surface drainage, aquifer health, surface uses or
infrastructure, then one or more of the corrective measures set forth in
Section 6.3.4 shall be implemented.
Criteria for Subsequent Review of Subsidence and Overdraft

As an additional management feature, if during the decision-making process in
Section 6.3.2, above, it is determined that permanent subsidence is anticipated to
exceed the predicted subsidence by fifty percent under Sensitivity Scenario 1 at
the locations monitored and shown on Table 4.6 within 50 years as measured by at
least two extensometers and corroborated by benchmark surveys and InSAR data
and analysis, then the County in consultation with the TRP shall conduct a
comprehensive review and analysis of subsidence. The comprehensive review
will evaluate whether, notwithstanding post-project replenishment, the imposed
floor on groundwater levels, and prior and planned corrective actions, the
subsidence involves a progressive, long-term, and permanent decline in ground
surface elevations over the pumping period of the Project and, if so, whether that
subsidence evidences the occurrence of Overdraft as defined in this Management
Plan. If the County or SMWD reasonably determines that the levels of subsidence
indicate that Overdraft will occur, then Project operations shall be modified by
one or more of the following corrective measures:


Reduction in pumping from Project well(s);



Revision or reconfiguration of pumping locations within the Project
wellfield; or



Stoppage of groundwater extraction for a duration necessary to arrest
the subsidence.
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6.3.4

Corrective Measures

Corrective measures that shall be implemented to repair damaged structures and/or
arrest the subsidence shall include one or more of the following:


Repairing any structures damaged as a result of subsidence
attributable to Project operations;



Entering into a mitigation agreement with any impacted party(s).

If the forgoing corrective measures are ineffective or infeasible or if subsidence
would potentially alter natural drainage patterns or result in adverse changes to
the geologic integrity of the aquifer, its storage capacity, or its water quality,
Project operations shall be modified to arrest the subsidence. For the purposes of
these action criteria, “ineffective” shall be defined as a corrective measure that
when put into place will not meet the objective set forth in the corrective action
(e.g., it will not protect aquifer health or repair damaged structures and arrest the
subsidence). “Infeasible” is a corrective measure which cannot be implemented
due to cost, technical challenges, or legal restraints. Modifications to Project
operations shall include one or more of the following:

6.4



Reduction in pumping from Project well(s);



Revision or reconfiguration of pumping locations within the Project
wellfield; or



Stoppage of groundwater extraction for a duration necessary to correct
the adverse impact.

Induced Flow of Lower-Quality Water from Bristol and Cadiz Dry Lakes

Saline water migration is allowed up to and not to exceed 6,000 feet from the baseline
location of the saline-freshwater interface. To prevent migration of saline groundwater
beyond 6,000 feet, FVMWC will implement mitigation measures that may include
injection or extraction wells or other physical means to maintain the saline-freshwater
interface. If these physical measures prove ineffective, reductions in Project pumping
will be required (see Section 6.4.4, below).
6.4.1

Monitoring

To monitor the influence of the Project’s operation on the migration of the salinefreshwater interface located between the Project wellfield and the Bristol and Cadiz Dry
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Lakes, a network of “cluster type” observation wells will be established between the
Project wellfield and the saline-freshwater interface. Groundwater TDS concentrations
in the well clusters will be monitored on a quarterly basis during the pre-operational
period of the Project, semi-annually throughout the operational period, and annually
during the post-operational period of the Project. Of the monitoring well network, SCE
Well no. 5 and SCE Well no. 11, along with other newly installed well clusters located
between the interface and the Project wellfield will be located such that that they are
appropriate to serve as “sentinel” wells to determine whether there is a progressive
migration of the saline-freshwater interface. The locations of SCE Well no. 5, SCE Well
no. 11, and the other sentinel well clusters are shown in Figures 5-1 and 5-2. As an
additional management feature, an analysis shall be conducted of Project operations as
part of the first Five Year Report to locate at least two additional monitoring well
clusters along the saline-freshwater interface (and on Cadiz owned lands). The location
of new monitoring well clusters shall be approved by the County representative and
SMWD representative in consultation with the TRP and new wells will be placed by
FVMWC within 10 years of commencement.
6.4.2

Action Criteria

The decision-making process will be initiated if the action criterion is triggered. The
action criterion is a migration of the interface, as measured by an increase in TDS
concentration in excess of 600 mg/L in any cluster or observation well located within a
distance of 6,000 feet from pre-Project locations of the interface.
6.4.3

Decision-Making Process

If the action criterion is triggered, the decision-making process will include:


Assessment of whether the increased TDS concentration or migration
of the saline-freshwater interface is attributable to Project operations;



Assessment of trends and updated projections of whether and when
the saline-freshwater interface is expected to migrate 6,000 feet from its
baseline location;



If the increased TDS concentration within the monitoring wells is
determined to be attributable to the Project and the saline-freshwater
interface is expected to migrate more than 6,000 feet from its baseline
location within 10 years and at any time during the Project’s operation
or post-operation periods, then one or more of the corrective measures
set forth in Section 6.4.4 shall be implemented.
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6.4.4

Corrective Measures

Corrective measures that will be implemented to eliminate the further migration of
saline groundwater towards the Project wellfield may include the following:


Installing one or more extraction well(s) or injection well(s) at the
northeastern edge of Bristol Playa and/or north of Cadiz Playa where
the salt mining source wells are located to maintain the salinefreshwater interface within its 6,000-foot limit subject to the same
mitigation measures imposed on the Project well-field as set forth in
the SMWD Mitigation Monitoring and Reporting Program (see Figures
5-1 and 5-2).

If the forgoing corrective measures are ineffective or infeasible, Project
operations shall be modified to eliminate the further migration of saline
groundwater towards the Project wellfield. Modifications to Project operations
will include one or more of the following:

6.5



Reduction in pumping from Project wells;



Revision of pumping locations within the Project wellfield; or



Stoppage of groundwater extraction for a duration necessary to correct
the predicted impact.

Brine Resources Underlying Bristol and Cadiz Dry Lakes

To monitor potential Project impacts on the salt mining operations on the Bristol and
Cadiz Dry Lakes, a network of “cluster type” monitoring wells will be established
between the Project wellfield and the margins of the Dry Lakes (see Figures 5-1 and 52). Groundwater levels will be monitored on a continuous basis throughout the
operational and post-operational term of the Project.
6.5.1

Action Criteria

The decision-making process will be initiated if either of the action criteria is triggered.
The action criteria are:


A declining trend in groundwater or brine water levels of greater than
50 percent of either (a) the water column above the intake of any of the
salt mining operators’ wells, or (b) the average depth of brine water
level within the brine supply trenches operated by the salt mining
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operators. Changes in such groundwater or brine water levels, shall be
determined by monitoring changes in the static water levels within the
network of clustered monitoring wells identified above, as changes in
the static water levels within these monitoring wells are correlated
with the groundwater or brine water levels within the salt mining
operator’s wells and brine supply trenches; or


6.5.2

The receipt of a written complaint from a salt mining operator
regarding decreased groundwater production yield or increased
pumping costs from one or more of its wells, or decreased water levels
within its brine supply trenches. Any written complaint by a salt
mining operator in accordance with this action criteria shall be
directed to FVMWC.
Decision-Making Process

If either of the action criteria is triggered, the decision-making process will include:


Assessment of whether the change in groundwater/brine level in
excess of the action criteria is attributable to Project operations;



If the change in groundwater/brine water level in excess of the action
criteria is determined to be attributable to Project operations, then an
assessment will be made to determine whether the groundwater/brine
level change constitutes a potential adverse impact to one or more of
the salt mining operations on the Dry Lakes. Adverse impacts include
changes to brine chemistry or yields from existing brine production
wells or brine supply trenches attributable to Project operations. If no
such impacts are identified, potential actions may include:
o Continued or additional verification monitoring;
o Proposed refinements to the action criteria;
o Proposed revision to the monitoring frequency at the observation
well clusters at the margins of the Dry Lakes;
o If the decline in groundwater/brine water level(s) approaching the
action criteria is determined to be attributable to Project operations,
and the changes constitute a potential adverse impact to one or
more of the salt mining operations on the Dry Lakes, then one or
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more of the corrective measures set forth in Section 6.5.3 shall be
implemented.
6.5.3

Corrective Measures

Action(s) necessary to mitigate changes to brine chemistry or yields from existing brine
production wells or brine supply trenches attributable to Project operations, and
thereby maintain or restore the beneficial use of the groundwater/brine water by the salt
mining operations, shall include one or more of the following:


Compensating the mining operator(s) for the additional costs of
pumping;



Installing one or more brine extraction well(s) and/or injection well(s)
where the salt mining source wells are located subject to the same
mitigation measures imposed on the Project well-field as set forth in
the SMWD Mitigation Monitoring and Reporting Program (see Figure
5-1); or



Entering into a mitigation agreement with the salt mining operator(s).

If the forgoing corrective measures are ineffective or infeasible, Project operations shall
be modified until adverse impacts to the salt mining operations are eliminated. For the
purposes of these action criteria, “ineffective” shall be defined as a corrective measure
that when put into place did not meet the objective set forth in the corrective action, i.e.,
to maintain or restore the beneficial use of the groundwater/brine water by the salt
mining operations. “Infeasible” is a corrective measure which cannot be implemented
due to cost, technical challenges, or environmental and permitting issues as defined
under CEQA. Modifications to Project operations shall include one or more of the
following:


Reduction in pumping from Project wells;



Revision of pumping locations within the Project wellfield; or



Stoppage of groundwater extraction for a duration necessary to correct
the predicted impact.
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6.6

Adjacent Basins, Including The Colorado River and its Tributary Sources of
Water

Adjacent basins will be monitored to provide verification that the Project does not
impact groundwater levels in these adjacent basins. Because the Bristol, Cadiz, and
Fenner Watersheds are assumed to be closed watersheds, it is expected that the
observation wells will demonstrate no Project impact. Baseline groundwater conditions
observed in these adjacent basins will also provide information on climatic change
effects on groundwater levels on a regional basis.
The Piute Watershed is tributary to the Colorado River. Groundwater flow from this
watershed ultimately discharges to the Colorado River, so it is a part of the water
resource of the Colorado River. As discussed above, it would be an adverse impact if
this groundwater flow was impacted by Project operations. The Piute-1 observation
well will provide data on groundwater levels in this basin. In addition, the Piute-1 well
is located approximately equi-distant from the next southerly well from the proposed
Goffs observation well, so this well can be compared to these observation wells to assess
groundwater level differences between them, if any.
The Danby basin is located immediately to the east. A new observation well, Danby-1,
will provide information on groundwater conditions in this adjacent basin.
6.6.1

Monitoring

Because the Bristol, Cadiz, and Fenner Watersheds are assumed to be closed watersheds
that are isolated from aquifer systems in neighboring basins by bedrock and
groundwater divides, no action criteria are necessary to protect these critical resources.
However, to accommodate requests of stakeholders in the Danby area, and to
demonstrate the lack of any hydrogeologic connectivity between the alluvial
groundwater developed by the Project and the Piute Basin, the monitoring wells in
these adjacent basins, along with all the other Project observation wells, will be
monitored to verify these factual conclusions.
6.7

Springs

As discussed at Section 4.2 of Chapter 4 above, because of the distance, change in
elevation, and lack of hydraulic connection between the fractured bedrock groundwater
feeding the Fenner Watershed springs and the alluvial groundwater developed by the
Project, the Project is not anticipated to affect the spring flows within any of the Fenner
Watershed springs.
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6.7.1

Monitoring

The Project is not anticipated to have an effect on the spring flows in any of the Fenner
Watershed springs.
However, consistent with the recommendations of the
Groundwater Stewardship Committee and as a conservative monitoring protocol
conditioned under the County’s Groundwater Management Ordinance, baseline and
periodic visual observation and flow estimates shall be performed at the Bonanza
Spring in the Clipper Mountains, the Whiskey Springs in the Providence Mountains
(near Colton Hills), and Vontrigger Spring in the Vontrigger Hills east of the Hackberry
Mountains no less often than quarterly during the pre-operational and operational
period of the Project and annually during the post-operational period. The Bonanza
Spring will be monitored as an “indicator spring” because it is the spring that is in
closest proximity to the Project wellfield (approximately 11 miles from the center of
Fenner Gap). The Whiskey and Vontrigger Springs will be monitored to compare
variations in spring flow and other spring characteristics (e.g., location and elevation,
spring type, discharge, spring length, water depth and width, water quality
measurements, vegetative bank and emergent cover, substrate composition,
photographic records, etc.)14 from those springs to variations in spring flow and
characteristics from the Bonanza Spring to determine whether reductions of flow at the
Bonanza Spring are attributable to the Project operations, or instead, are attributable to
annual precipitation. Monitoring of groundwater levels in monitoring wells located
between Bonanza Spring and the wellfield will also be conducted to provide data which
could be used to correlate changes in groundwater levels attributed to the Project to
changes in flow in the Bonanza Spring.
6.7.2

Action Criteria

The decision-making process will be initiated if the action criterion is triggered. The
action criterion is a reduction in the average annual or seasonal flows or degradation in
the average annual or seasonal characteristics at Bonanza Spring that exceed the
baseline annual (or seasonal) flow fluctuations or that deviate from annual baseline
conditions established during the first 10 years of monitoring. If such a reduction of
flow or spring condition is observed, the decision-making process will be initiated.
6.7.3

Decision-Making Process

If the action criteria is triggered, the decision-making process will include:
See, for example, the spring monitoring described by the Desert Research Institute in Spring Inventory
and Monitoring Protocols (Conference Proceedings, Spring-fed Wetlands: Important Scientific and
Cultural Resources of the Intermountain Region, 2002, http://www.wetlands.dri.edu ).
14
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Assessment of whether the reduction in flow or spring condition is
attributable to Project operations and not the result of changes in annual
precipitation, climatic conditions, or other conditions unrelated to the
Project (e.g., fire, disease, etc.);



If the reduction in flow or spring condition is determined to be
attributable to Project operations, one or more of the corrective measures
shall be implemented.
6.7.4

Corrective Measures

Action(s) necessary to re-establish baseline spring conditions and flows shall include
one or more of the following in addition to a reevaluation of the relationship between
the aquifer and the springs within the watershed:

6.8



Reduction in pumping from Project wells;



Revision of pumping locations within the Project wellfield;



Stoppage of groundwater extraction for a duration necessary to correct the
predicted impact.

Air Quality

The EIR concludes that groundwater is not connected to the erosion potential of the Dry
Lake surface soils and therefore the lowering groundwater levels beneath the Dry Lakes
is not expected to increase dust generation from the Dry Lakes or otherwise affect
regional air quality. Consistent with the recommendations of the Groundwater
Stewardship Committee and as a conservative monitoring protocol to be conditioned by
the County under its Ordinance, Cadiz will prepare a monitoring plan in consultation
with the TRP to address possible sources of fugitive dust emissions (depth to
groundwater, surface vegetation, surface soil chemistry) and local air quality over time
(nephelometers and weather stations) to verify that the Project does not increase dust
generation (i.e., particulate matter) from the Dry Lakes. The monitoring plan, at a
minimum, shall set forth specific performance criteria and identify monitoring methods,
the location of weather stations and nephelometers, measures to protect quality
assurance and quality control, and reporting parameters. The monitoring plan shall be
reviewed and approved by the County Representative before the Project commences
construction.

93

BASIN PLAN FOR THE CADIZ VALLEY GROUNDWATER CONSERVATION, RECOVERY & STORAGE PROJECT

6.8.1

Monitoring

As described in Section 5.2, above, a network of observation wells will be established
between the Project wellfield and Bristol and Cadiz Dry Lakes (see Figures 5-1 and 5-2).
Groundwater levels will be monitored in many wells on a continuous basis throughout
the term of the Project, which can help identify specific depths to groundwater and
hydrological connections to surface soils and vegetation.
Furthermore, Cadiz will install weather stations and four nephelometers—upwind and
downwind of the Bristol and Cadiz Dry Lakes—to establish baseline data of visibility in
the valley, along with providing air quality data throughout the duration of Project
operations. In addition, FVMWC will conduct annual visual observations at four points
on each of the Dry Lakes to record surface soil conditions. The visual observations will
note soil texture and record susceptibility to wind erosion. Photographs of the soil will
be taken. This data will record conditions over time at the same locations on each of
these Dry Lake surfaces.
These nephelometers will provide data on a daily basis that records opacity of the air,
measuring the effect of dust on visibility. Data will be collected in the early years of the
Project, establishing a baseline before groundwater levels beneath the Dry Lake are
affected and will continue during Project operations. Since wind velocity and dust
storms are highly variable, the data will record trends over time. Data from the
nephelometers will be analyzed by FVMWC, with the results of the analysis and
associated data summaries submitted annually to the TRP. This data will inform the
TRP on the environmental setting, augmenting the weather station data, and provide
information for the long term management of the facilities in the valley. The TRP will
provide recommendations over time regarding modifications to the verification data
collection activities if needed.
6.8.2

Action Criteria

The decision-making process will be initiated if the action criteria are triggered. The
action criteria are (1) changes in annual average or peak concentrations of airborne
particulate matter as measured by nephelometers that exceed average annual or peak
baseline conditions by 5 percent or more, or (2) changes in surface soil conditions on the
Dry Lakes that show a degradation of soil structure and increased susceptibility to wind
erosion compared to baseline conditions established through monitoring prior to
Project pumping. If such changes are measured, the decision-making process will be
initiated.
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6.8.3

Decision-Making Process

If the action criteria is triggered, the decision-making process will include:


Assessment of whether the change in air quality or soil conditions are
attributable to Project operations;



If air quality changes are determined to be attributable to Project
operations or if degradation of soil structure and increased
susceptibility of wind erosion are determined to be attributable to
Project operations, one or more of the corrective measures shall be
implemented.

6.8.4

Corrective Measures

Action(s) necessary to re-establish baseline airborne particulate levels and soil structure
shall include one or more of the following:

6.9



Reduction in pumping from Project wells;



Revision of pumping locations within the Project wellfield;



Stoppage of groundwater extraction for a duration necessary to restore
baseline air quality conditions to correct for Project impacts.

Management of Groundwater Floor

Pursuant to the MOU, the parties agreed to (i) identify the groundwater levels that will
serve as monitoring targets and a “floor” for the maximum groundwater drawdown
level in the Project wellfield, and (ii) establish a projected rate of decline in the
groundwater table. The floor and rate of decline are designed to, among other things,
set a designated maximum drawdown elevation in the Project wellfield and help assess
trends and operate the Project in a manner that avoids Undesirable Results or other
physical impacts enumerated in the MOU (including saline water migration).
6.9.1

Groundwater Management Level

The Project may drawdown the aquifer in the center of the Project wellfield area to a
maximum drawdown level (the “floor”) of elevation 530 feet (80 feet below baseline
elevations). The floor will be calculated as an average groundwater elevation within a
2-mile radius from the center of the Project wellfield area. The rate of decline in
groundwater elevation can be expected to vary, being higher initially and gradually
stabilizing to a lower long-term rate. With the 80-foot floor, the projected rate of decline
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is approximately 1.6 feet per year averaged over the Project’s 50-year lifespan. Once the
floor is reached, and absent approval of a new floor by the County, pumping must be
reduced to a quantity at or below the amount that will maintain water levels at or above
the 80-foot floor. The floor is a management level, meaning annual, short-term
incursions below the floor (3 consecutive years or less) are acceptable under the
following conditions:
(a)

No management criteria or corrective actions under this Management
Plan have been triggered as necessary to avoid the threat of Undesirable
Results; and

(b)

Average groundwater levels must remain at or above the floor as
measured on a 10-year average.
6.9.2

Monitoring

As described above, monitoring wells within a two-mile radius from the center of the
Project wellfield will be used to monitor declines in groundwater levels and to develop
data to evaluate actual rates of recharge. Monitoring wells will be selected from the
following existing wells located in the Project wellfield area: CI-1, CI-2, CI-3, MW-1,
MW-2, MW-3, MW-4, MW-5, MW-6, MW-7, MW-7A, PW-1, TW-1, TW-2, TW2-MW,
TW-3, CH-5 (the locations of these existing wells are depicted in Figure 5-2). Selected
monitoring wells within the set may be substituted, if necessary, after the 5-Year project
review period. Additional monitoring wells may be added within the 2-mile radius, if
necessary, after the 5-Year project review period. Groundwater levels will be monitored
on a continuous basis throughout the term of the Project.
6.9.3 Adaptive Management
Any time after 15 years of operation, FVMWC or SMWD may apply to the County to
lower the floor below elevation 530 feet (80 feet below baseline) to elevation 510 feet
(100 feet below baseline), on the following conditions:
(a)

FVMWC or SMWD shall first consult with and obtain a recommendation
from the TRP on whether the following requirements can be satisfied:
(i)

Sufficient operational data exists to support a decision concerning
the floor or whether additional operational data is needed;

(ii)

The Project will achieve additional conservation benefits at the
proposed floor; and
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(iii)

(b)

(c)

The lowering of the floor will not trigger either the management
criteria or the corrective actions under this Management Plan (other
than the floor itself) in order to avoid the threat of Undesirable
Results.

The County must approve a lowering in the floor if it can make the
following findings:
(i)

Sufficient operational data exists to support a decision to lower the
floor and avoid Undesirable Results;

(ii)

The urban water management plans for each of the municipal
water agencies and purveyors receiving water from the Project
have disclosed the 50-year limit on the Cadiz water supply;

(iii)

Additional conservation benefits will be realized at the proposed
floor;

(iv)

Lowering the floor would not result in the triggering of either the
action criteria or the corrective actions under this Management Plan
as necessary to avoid the occurrence of Undesirable Results; and

(v)

There is no other threat of adverse environmental consequences
that may arise due to changed or unforeseen circumstances.

The new 510-foot (100-foot) floor would operate as a new management
level, meaning annual, short-term incursions below the floor would be
acceptable under the conditions set forth in Sections 6.9.1(a)-(b), above.
6.9.4

Action Criteria

The decision-making process will be initiated if the action criteria are triggered. The
action criteria are trends in groundwater levels (rate of decline) that demonstrate that
the designated floor elevation will be exceeded within 10 years. If such changes are
measured, the decision-making process will be initiated.
6.9.5

Decision-Making Process

If the action criteria is triggered, the decision-making process will be include:


Assessment of trends and updated projections of whether and when
the Project is anticipated to reach the designated floor;
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6.9.6

If it is determined that the groundwater levels may drop below the
designated floor within 10 years, one or more of the corrective
measures shall be implemented.
Corrective Measures

Action(s) necessary to manage or avoid incurring below the designated floor shall
include one or more of the following.


Reduction in pumping from Project wells;



Revision of pumping locations within the Project wellfield;



Stoppage of groundwater extraction for a duration necessary to correct
the predicted impact.

6.10 Project Area Vegetation
As discussed at Section 4.5 of Chapter 4 above, the Project is not anticipated to affect
surface vegetation surrounding the wellfields, at the Playas, or within the surrounding
Playa margins.
6.10.1 Monitoring
The Project is not anticipated to affect surface vegetation in the Project Area. However,
as a conservative monitoring protocol conditioned under the County’s Groundwater
Management Ordinance and MOU, baseline and periodic visual observations shall be
performed around the wellfields and at the Playas and surrounding Playa margins
annually during the pre-operational and operational periods of the Project. Monitoring
of groundwater levels will also be conducted to provide data which could be used to
correlate changes in groundwater levels attributed to Project operations to changes in
surface vegetation.
6.10.2 Action Criteria
The decision-making process will be initiated if the action criterion is triggered. The
action criterion is a reduction in the extent or character of Project area vegetation from
the baseline established in the first 10 years of monitoring. If such changes are
observed, the decision-making process will be initiated.
6.10.3 Decision-Making Process
If the action criteria is triggered, the decision-making process will include:
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Assessment of whether the reduction in extent or character of surrounding
surface vegetation is attributable to Project operations and not the result of
changes in annual precipitation or climatic conditions;



If the reduction in the extent or character of surface vegetation is
determined to be attributable to Project operations, one or more of the
corrective measures shall be implemented.
6.10.4 Corrective Measures

Action(s) necessary to re-establish baseline vegetation shall include one or more of the
following in addition to a reevaluation of the relationship between the aquifer and
surface vegetation within the watershed:


Reduction in pumping from Project wells;



Revision of pumping locations within the Project wellfield;



Stoppage of groundwater extraction for a duration necessary to correct the
predicted impact.
CHAPTER 7
CLOSURE PLAN AND POST-OPERATIONAL REPORTING

A Closure Plan will be developed as part of this Management Plan to ensure that no
residual effects of Project operations after 50 years will result in adverse impacts to the
groundwater system and environment (as defined in Chapter 4) in or adjacent to the
Project wellfield area and outlying areas that monitoring has determined have been
influenced by Project operations.
7.1

Closure Plan Approval

A draft Closure Plan will be prepared by FVMWC and submitted to SMWD, the TRP,
and the County no later than December 31 of the 25th year of Project operations.
FVMWC will consult with the TRP to provide input and guidance throughout the
development and refinement of the draft Closure Plan. The TRP shall submit a formal
written recommendation to the County within one year of its receipt of the draft
Closure Plan from FVMWC. A final Closure Plan will be approved by the County, as it
determines appropriate in its discretion after consideration of the draft Closure Plan
and any recommendations of the TRP.
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Once prepared, the Closure Plan will be reevaluated every 5 years in consultation with
the TRP. Such reevaluation may include refinements to the Closure Plan. Any
modification to the Closure Plan must be reviewed and approved by the County.
7.2

Closure Criteria

Subject to additional or alternative terms and conditions that may be developed as part
of the Phase II Imported Water Storage Component, the Closure Plan shall, at a
minimum, include the following conditions:


Monitor groundwater levels and groundwater quality for a minimum
period of 10 years to confirm no significant environmental effects or
Undesirable Results may occur and to protect critical resources and
groundwater quality;



All Project wells that are abandoned shall be destroyed in manner
consistent with all applicable state and local regulations and industry
standards;



Injection wells or other mitigation to address saline water migration
shall continue unless and until stable groundwater flow gradients
from the wellfield toward the Dry Lake playas are restored such that
the saline-freshwater boundary can be maintained naturally at 6,000’
(or less);



The Project as proposed and approved is a 50-year project. Any
proposal to pump water after Year 50 will require new discretionary
approvals and subsequent environmental review.
Post-closure
groundwater pumping by the Project, if approved, would be expected
to be limited to average rates at or less than the rate of recharge and as
necessary to avoid Undesirable Results;



The provisions and mitigation obligations under this Management
Plan will remain in effect and run concurrently with the term of the
Closure Plan; and



To ensure that the Closure Plan can be fully implemented, FVMWC
will establish and maintain an escrow account or other equivalent
financial assurances mechanism for post-closure operations.

Under this Management Plan, FVMWC will collect data and review and analyze
groundwater levels, water quality information, air quality, and other monitoring data,
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as well as prepare the annual reports for review by TRP and approval by the County.
One purpose of the annual reports is to identify any actions that may be taken to ensure
that any decline in groundwater levels would recover to levels necessary to protect
critical resources and avoid Undesirable Results during or after the post-operational
phases of the Project.
CHAPTER 8
PROJECT OVERSIGHT, MANAGEMENT, AND ENFORCEMENT
8.1

Technical Review Panel

An integral part of this Management Plan involves regular and ongoing review of data
collected during the term of the Project. The understanding and analysis of the data
will require technical expertise. For this reason, a Technical Review Panel (TRP) will be
organized for the purpose of data review and analysis, report preparation, and advising
the parties on technical aspects of the Project as set forth in Chapter 8. TRP Operating
Procedures will be developed by the parties before the TRP is constituted to aid the TRP
in fulfilling its roles under this Management Plan.
8.1.1

Members

The TRP shall consist of one technical representative appointed by the SMWD and one
technical representative appointed by the County.
Each of these individual
appointments shall be in the discretion of the SMWD and the County, respectively. A
third technical representative shall be jointly selected by the technical representatives
from SMWD and the County, subject to review and approval by the County and
SMWD.
All three members of the TRP shall possess professional technical
qualifications appropriate to the tasks of the TRP (e.g., state certifications in
engineering, hydrology, or geology) and must have a minimum of 10 years professional
experience working in the groundwater field. In the event the County and SMWD
representatives cannot agree on the designation of the third representative, they may
petition the San Bernardino Superior Court for the appointment of the third technical
representative.
8.1.2

Responsibilities

The TRP is responsible for critical review and analysis of protocols for monitoring
(including quality assurance and quality control) and methods of data collection and
processing; data analysis, the rate of decline in the groundwater elevations;
groundwater levels and quality; and the Project’s potential to cause Undesirable
Results. The TRP may make recommendations to SMWD and/or the County or SMWD
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and/or the County may request recommendations from the TRP on additional
monitoring, mitigation, and modification to Project operations as set forth in Chapter 8.
As discussed above in Chapter 6, the TRP shall be responsible for data review and
analysis along with advising SMWD and the County with respect to FVMWC’s
assessment of any triggering of an action criterion, corrective measures proposed or
adopted, and any proposed refinements to the Management Plan. Determinations and
recommendations from the TRP are to be provided to SMWD and the County for final
oversight decisions. Whenever there are differing views among the TRP, those views
will be provided, and the views of all members of the TRP shall be considered.
The TRP shall coordinate with FVMWC to review and monitor Project data and
conditions in the northern Bristol/Cadiz Sub-Basin, as well as in the larger watershed
area and adjacent region, including all information set forth for monitoring and
reporting pursuant to Chapter 9 below, and shall issue recommendations to the County
concerning monitoring and reporting efforts for the Project. The TRP may also
undertake or cause to be made studies which may assist in determining the following:
(i) status and trends in the progressive decline in groundwater levels and freshwater
storage below the “floor” established in this Management Plan; (ii) the progressive
decline in groundwater levels and freshwater storage at a rate greater than the
established rate in this Management Plan; (iii) land subsidence; (iv) the progressive
migration of hyper-saline water from beneath the Cadiz or Bristol Dry Lakes toward the
Project wellsites; (v) increases in air quality particulate matter; (vi) loss of surface
vegetation; or (vii) decreases in spring flows. FVMWC shall have the preliminary
responsibility for collecting, collating, and verifying the data required under the
monitoring program, and shall present the results thereof in annual monitoring reports
provided to the TRP. FVMWC shall also make all raw data available to the TRP via an
electronic network (e.g., a web page or FTP site within 90 days of its collection) or other
appropriate means to enable regular updates on Project operation and management
activities and to allow the TRP to verify the data and any results therefrom.
The TRP shall also review and comment to the County on annual reports developed by
FVMWC as provided for in Chapter 9 below.
TRP’s costs will be borne by FVMWC, including those of the technical representatives,
provided that annual costs do not exceed $60,000 per year, escalated by 2 percent per
year. Special reports recommended or prepared by the TRP may necessitate additional
funding if so ordered by the County or SMWD or accepted by FVMWC.
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8.1.3

TRP Convening, Determinations, and Reporting

As discussed above in Chapter 6, the TRP shall convene as necessary to review and
advise the County with respect to any monitoring data or other assessments provided
by FVMWC concerning the triggering of action criterion and any associated impacts to
a critical resource, corrective measures adopted, and any proposed refinements to the
Management Plan. The TRP shall also convene at least once every year to discuss and
take action with respect to its other responsibilities set forth in Chapter 8. Convening of
the TRP may occur by face-to-face meetings, telephone conferencing, or video
conferencing.
The TRP shall designate one of its members as the Chair and this position shall shift
among the members annually such that each member shall be the Chair every third
year. The Chair shall take minutes of all convening meetings of the TRP, which shall be
submitted to the County Representative and the SMWD Representative within 10 days
of the TRP convening. The minutes shall also be submitted to the General Manager of
SMWD within ten days of the TRP convening in order to facilitate SMWD’s monitoring
of compliance with those mitigation measures which correspond to provisions of the
Management Plan.
Determinations and recommendations of the TRP shall require the affirmative
agreement of at least two of the TRP Members, and the Chair shall notify the County
Representative and SMWD’s Representative in writing within 10 days of any
determination by the TRP. In the event a determination or recommendation does not
reach a consensus, the views and opinions of the dissenting member shall also be
submitted.
8.2

Oversight and Enforcement by The County

The MOU and this Management Plan provide for the County to exercise oversight and
enforcement of the Management Plan subject to the dispute resolution process
referenced in Section 8.3, below. The County exercises its management authority over
County groundwater resources through its Desert Groundwater Management
Ordinance (Ordinance). Through the MOU and Management Plan, the County is
responsible for ensuring that the Project is operated to avoid Overdraft15 and
Undesirable Results as set forth in the MOU. The County must separately fulfill its

“Overdraft” means the condition of a groundwater supply in which the average annual amount of
water withdrawn by pumping exceeds (i) the average annual amount of water replenishing the aquifer in
any ten-year period, and (ii) groundwater that may be available as Temporary Surplus. MOU p. 3 ¶ 2(g).
15
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duties as a Responsible Agency under CEQA to ensure compliance with those measures
in the MMRP that are within the County’s jurisdiction.
The County Representative (Chief Executive Officer) will consider written reports
submitted by the TRP and will review actions taken or recommended by FVMWC and
the TRP. The County, in its sole determination, will issue any final determination of
whether FVMWC’s assessment of the triggering of action criteria and recommended
responsive actions are appropriate based on all available technical data and are
otherwise consistent with the EIR and its MMRP, the MOU, and the County Ordinance.
If the County determines that FVMWC’s assessment or recommended responsive
actions are not appropriate, the County may order FVMWC to take alternative
corrective actions as set forth in Chapter 6, above. If it is concluded by the County that
corrective action or alternative corrective action is necessary, the County will provide
notice of its determination and any administrative order in writing to FVMWC, SMWD,
and to each member of the TRP. FVMWC shall, within a time period reasonable to the
applicable circumstances, comply with the determination and instructions set forth in
SMWD’s or the County’s written administrative order.
The County in its
administrative order may specify the time period that it deems reasonable for FVMWC
to implement any corrective actions under the given circumstances. With the exception
of enforcement actions concerning the threat of immediate or irreparable injury,
including actions necessary to avoid Overdraft or Undesirable Results, the County’s
written determinations and administrative orders will be subject to the dispute
resolution provisions of the MOU as referenced in Section 8.3. Likewise, certain
administrative actions are subject to direct judicial review, as set forth in Paragraph 8 of
the MOU.
Because compliance with the Management Plan is a condition of SMWD’s approval of
the Project, SMWD in its discretion, will also consider the findings and actions taken or
recommended by FVMWC and the TRP, and will exercise its own independent
judgment concerning whether the triggering of the action criterion is attributable to
Project operations, whether the triggering of the action criterion involves a potential
adverse impact or Undesirable Result, and to determine the appropriate corrective
measure(s) necessary to avoid or mitigate the potential adverse impact or Undesirable
Result. If SMWD determines that appropriate corrective measure(s) are necessary to
avoid or mitigate the potential adverse impact or Undesirable Result, but the County
does not, SMWD will independently impose those corrective measures it determines
necessary to avoid adverse impacts to critical resources or Undesirable Results,
provided that independent enforcement by SMWD shall be subject to the same
procedural requirements and remedies applicable as if the County were enforcing the
Management Plan, including the dispute resolution procedure in Section 8.3.
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Nothing in this process is intended to alter or supersede SMWD’s responsibility, as the
lead agency for the Project, to enforce, as a condition of Project approval, the
implementation of all adopted mitigation measures, including those measures which
correspond to provisions of the Management Plan.
8.3

Dispute Resolution

The County, SMWD, FVMWC, and Cadiz will exercise good faith and reasonable
efforts to implement the Management Plan and to make any required determinations
and resolve any issues, claims, or disputes that arise under the oversight and
enforcement of the Management Plan, including without limitations matters concerning
implementation and funding, the triggering of action criterion pertaining to critical
resources, corrective measures, proposed refinements to action criteria or corrective
measures, development and approval of the Closure Plan provided for in Chapter 7,
edits to and completion of the reports provided for in Chapter 9, and any necessary
actions to enforce the provisions of this Management Plan. As set forth in the MOU, in
the event a dispute arises between the County, SMWD, FVMWC, and/or Cadiz relating
to an action taken by FVMWC or a decision or determination concerning the County’s
and SMWD’s management and enforcement responsibility under this Management
Plan, the parties shall first attempt in good faith to resolve the dispute through informal
means. In the event that such efforts are unsuccessful, any party may invoke the
dispute resolution provisions set forth in Paragraph 8 of the MOU except where dispute
resolution is excused due to the threat of immediate or irreparable injury (see MOU and
Section 8.2, above).
CHAPTER 9
MONITORING AND REPORTING
9.1

Project Data Monitoring

Monitoring is essential to making informed decisions regarding Project operations.
FVMWC will be responsible for preparation of the annual reports beginning one year
after agreements for delivery of Project water are entered into or commencement of
Project construction, whichever occurs first. Five Year Reports shall be prepared
beginning 5 years from commencement of Project construction. The annual and 5 Year
Reports will be prepared by a California Professional Geologist, Certified
Hydrogeologist, or Professional Engineer with a minimum of 10 years professional
experience in groundwater.
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9.2

Project Reports
9.2.1

Annual Reports

Each year during the operational and post-operational periods of the Project, an annual
report shall be prepared by FVMWC that shall include a summary, interpretation, and
analysis of all Project data obtained through the monitoring described in Chapters 5 and
6, above. The report shall also include any requested or suggested changes in the
monitoring proposed to occur in successive years. In addition to the components
required under Section 2.5.1 of the County Guidelines for Preparation of a Groundwater
Management Plan (June 2000), annual monitoring reports will include the following
components:


Summary of precipitation from climate stations;



Baseline groundwater level and water quality conditions (as
referenced in the EIR). Presentation of baseline conditions will include
groundwater level elevation contours, water quality contours, and a
figure showing the results of the initial land survey;



Tables summarizing annual groundwater production for each Project
extraction well and cumulative extraction from the Project;



Tables summarizing depth to static water level and groundwater
elevation measurements for all observation wells;



Report on Bonanza, Whiskey and Vontrigger Springs, including visual
observations such as starting and ending points of observed ponded or
flowing water, estimated depth of ponded water and flow rate of
flowing water, conductivity, pH and temperature of water, any
colorations of water, and general type and extent of vegetation;



Hydrographs for all production and observation wells;



Groundwater elevation contours;



Summary and results of surface vegetation monitoring;



Tables summarizing water quality analyses for the observation wells;



Results of land subsidence monitoring surveys and any changes
relative to baseline;
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Summary tables of any data collected from wells owned by
neighboring landowners in proximity to the Project area (provided
that permission was granted for such data collection);



Summary of Project developments, such as changes in storage or
extraction operations or construction of new production wells;



Discussion of Project storage and extraction operations, and trends in
groundwater levels and groundwater quality as compared to the
baseline conditions;



Updated groundwater flow, transport and variable density model
results;



Tables summarizing changes in frequency and severity of dust
mobilization recorded on Bristol and Cadiz Dry Lakes and analysis
correlating dust emissions with wind speed and direction,
groundwater levels underlying the Dry Lakebeds and soil surface
chemistry;



Tables and figures (wind roses) summarizing wind data from regional
meteorological towers addressing wind speed and direction, and
stability frequency distributions. This data shall be collected during
the operation phase of the Project, and may be extended if required by
the County to address the post-operational (closure) period;



Summary of FVMWC and TRP assessments, proposed refinements to
the Management Plan, and corrective measures.

9.2.2

Five-Year Reports

As discussed in Chapters 2 and 4 above, it is anticipated that as the Project proceeds,
new data and analysis as well as any new Project operational considerations will be
used to refine the calibration of the Project’s various water resources models. It is also
appropriate to periodically report on observed trends in data from the monitoring
features and on predictions of future trends. Thus, a “Five-Year Report” shall be
prepared 5 years from commencement of construction, and on every five-year
anniversary thereafter. In addition to the report components required under Section
2.5.2 of the County’s Guidelines for Preparation of a Groundwater Monitoring Report,
the Five-Year Report shall report on the following matters in addition to the contents of
previous annual reports:
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Changes to the number or locations of monitoring features;



Changes in monitoring frequency;



Changes in monitoring technology;



Refinements in the action criteria for critical resources;



Refinements in the models;



Modifications of this Management Plan;



Summary of total Project storage and extraction operations;



Documentation of any trends in groundwater levels evident from the
monitoring data;



Hydrogeologic analysis and interpretation of all Project storage and
extraction operations during the previous five-year period;



Hydrogeologic analysis and interpretation of all water level elevation,
water quality, and land survey data collected during the previous fiveyear period;



Results of refined model output from the INFIL3.0 (or updated) model,
saturated groundwater flow and solute transport models, the variable
density groundwater flow model and the solute transport model;



Detailed evaluation of impacts (if any) of Project operations on surface
or groundwater resources;



Proposed refinements to the Management Plan to address any
identified gaps or inadequacies in the monitoring regimes or
operational data;



Summary of projections and trends associated with groundwater
elevations and description of any Project operations designed to
prevent declines in static groundwater levels in excess of the
designated floor and projected rates of decline both during the
operation and post-operational phases of the Project;



Documentation of any trends in water quality measurements or
migration in the saline boundary evident from the monitoring data;

108

BASIN PLAN FOR THE CADIZ VALLEY GROUNDWATER CONSERVATION, RECOVERY & STORAGE PROJECT



Aquifer specific contours of the most recent static groundwater level
elevations and groundwater level elevation changes over the previous
5 years;



Documentation of any complaints or possible impacts to wells owned
by neighboring landowners recorded for the period;



Tables summarizing changes in frequency and magnitude (to the
extent that can be determined from the data) of dust mobilization
recorded on Bristol and Cadiz Dry Lakes, and analysis correlating
wind-mobilized particulate matter with wind speed and direction,
groundwater levels underlying the Dry Lakebeds, and soil moisture on
the lakebed surfaces;



Summary and trends of regional wind and air quality data with
conclusions for potential for Project-mobilized lakebed dust to be
transported throughout the Mojave Desert region; and



Once the draft Closure Plan is developed on or before Year 25 of
operations, recommended revisions to the Closure Plan.

All Five-Year Reports will include electronic data files and model input and output
files. The annual reports will be available to agencies, organizations, interest groups,
and the general public upon written notification to the County. All Five-Year Reports
shall be distributed to the lead and responsible agencies and made available to the
public electronically.
9.2.3

Report Preparation Process

The draft reports and supporting data as provided for in this chapter shall be prepared
by FVMWC and submitted to the TRP, General Manager of SMWD, and the County
Representative on or before April 1 of each year for Annual Reports, and on or before
December 31 for Five-Year Reports. Annual reports prepared for any continuing
agricultural operations by Cadiz shall also be provided. The TRP shall then review the
report and determine whether any recommended edits or additions are appropriate,
which it shall provide to the County Representative, FVMWC, and the General
Manager of SMWD within 45 days of receipt from FVMWC.
Within 60 days of receipt of the TRP’s recommendation, the County Representative
shall then consider the report and any recommended edits or additions by the TRP, and
determine whether the report is complete or requires revisions or additions. If
complete, the County shall accept and file the report as complete and provide written
109

BASIN PLAN FOR THE CADIZ VALLEY GROUNDWATER CONSERVATION, RECOVERY & STORAGE PROJECT

notice of its determination to FVMWC, SMWD, and the TRP. If questions arise and
revisions are required, however, FVMWC shall submit a revised report to the TRP, the
General Manager of SMWD, and the County Representative within 45 days of notice of
the County Representative’s request for revisions or clarifications. If, upon receipt of
the revised report, questions or disputes over the content of the report remain, any
party may either meet and confer on a mutual resolution of the final report or invoke
the Dispute Resolution provisions in Section 8.3 of this Management Plan.
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Table 5-1
Critical
Resource
Area

Springs

Feature
No.

1

Pre-Operational Monitoring Frequency
Monitoring Features

Aquifer
System

2

Observation
Wells
(16 total)

Existing

3

Quarterly

Water
Quality

Other
Monitoring

Quarterly

Quarterly,
Visual
Observations
and Flow at 3
Springs

Water
Quality

Other
Monitoring

Quarterly

Quarterly

Quarterly,
Visual
Observations
and Flow at
3 Springs

Annually

Water Level

Water
Level

Water
Quality

Other
Monitoring

Annual

Annual

Annual,
Visual
Observations
and Flow 3
Springs

-

Annually

Triannually

-

Existing

12

Monthly

4 Quarterly,
8 Annually

-

Monthly for
First 3
Months of
Cycle, then
SemiAnnually

Existing

2

Continuous

Annually

-

-

Annually

-

Annually

Triannually

-

-

Monthly for
First 3
Months of
Cycle, then
SemiAnnually

Annually

-

Annually

Triannually

-

-

Continuous
(Until No
Longer
Deemed
Necessary)

Annually

-

New

Project Area
Well Clusters Saturated Zone
Only
(1 x 3 well
cluster + 2 x 2
well cluster = 2
existing and
3x2 new well

3

Post-Operational Monitoring Frequency

Extraction

No.
Water
Level

Springs,
Monitoring

Operational Monitoring Frequency

Existing

2

5 wells

Monthly

Continuous

Quarterly

Quarterly
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cluster for 5
total Clusters)

4

5

Aquifer
System

Bristol and
Cadiz Dry
Lakes

Land Surface
Elevation
Surveys
(20 total)

-Annually

-

6 wells

Continuous

Quarterly

-

Continuous

SemiAnnually

5

Depth to
Water
Upon
Completion

Sample after
completion

-

Continuous

Composit
e
Quarterly

Summarize
Data
Monthly

Annually

-

-

New

29

Depth to
Water
Upon
Completion

Sample after
completion

-

Continuous

Composit
e
Quarterly

Summarize
Data
Monthly

Annually

-

-

New
Benchmark

23

-

-

Annually,
reduce if
warranted

-

-

Annually,
reduce if
warranted

-

-

Annually,
reduce if
warranted

InSAR (New)

2/yr
(If
Warranted)

-

-

Once

-

-

Every 5
years

-

-

Twice at 5year interval

New

Production
Wells
(34 total)

Continuous
(Until No
Long
Deemed
Necessary)

Existing

6

Extensometer
(3 total)

New

3

-

-

Establish
baseline

-

-

Records
Daily

-

-

Summarize
data annually

7

Flowmeter
Surveys
(5 total)

New

5

-

One Time

One Time

-

-

-

-

-

-

8

Bristol Dry
Lake Well
Clusters
(2 per Cluster x
3 total Clusters)

-

Continuous
(until no
longer
deemed
necessary)

Annually as
necessary

-

New

3 clusters
6 wells

Continuous

Quarterly
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-

Continuous
(until no
longer
deemed
necessary)

Annually as
necessary

-

-

-

-

-

-

-

-

Records
Daily

-

-

-

Records
Hourly

-

-

Records
Hourly

-

-

-

Hourly

-

-

Hourly

-

-

-

9

Cadiz Dry Lake
Well Clusters
(2 per Cluster x
3 total Clusters)

New

3 clusters
6 wells

Continuous

Quarterly

-

Continuous

SemiAnnually

10

Gamma / EM
Logs
(up to 6 total)

New

6

-

-

One Time

-

Other
(Regional)

Existing

3

-

-

11

Weather
Stations
(4 total)

Records
Daily

Cadiz Field
Office

1

-

-

Air Quality

12

New

4

-

-

Nephelometers

NOTES:
a - See Table 5-2 for details of monitoring features.
b - Monitoring frequencies pertain to the initial monitoring period of each program operational phase. Monitoring frequency may be increased or decreased based on the initial monitoring results.
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Critical
Resource
Area

Springs in
the Mojave
National
Preserve
and BLM
Wilderness
Area

Aquifer
System

Feature No.

Table 5-2

1

2

State
Well
Number

Location
Coordinates

Bonanza
Spring

NA

Pre-Operational
Operational
Post-Operational

Whiskey
Spring

Springs,
Monitoring

Pre-Operational
Operational
Post-Operational

Observation
Well

Feature
Type

When
Monitored

Name

Springs,
Monitoring

Pre-Operational
Operational
Post-Operational

Springs,
Monitoring

Monitoring
Protocol
Water
Level

Water
Quality

Other Monitoring

34° 41' 08" N
115° 24' 20"
W

-

-

See Sections 5.1 and 6.1

NA

34° 59' 52" N
115° 26' 59"
W

-

-

See Sections 5.1 and 6.1

Vontrigger
Spring

NA

35° 03' 20" N
115° 08' 52"
W

-

-

See Sections 5.1 and 6.1

Pre-Operational
Operational
Post-Operational

Dormitory

5N/14E5F1

34° 32' 38" N
115° 31' 57"
W

See
Appendices
B, C & D

-

Observation
Well

Pre-Operational
Operational
Post-Operational

6/15-1

6N/15E01H

34° 38' 23" N
115° 21' 22"
W

See
Appendices
B, C & D

-

Observation
Well

Pre-Operational
Operational
Post-Operational

6/15-29

6N/15E29P1

34° 34' 20" N
115° 26' 04"
W

See
Appendices
B, C & D

-

Observation
Well

Pre-Operational
Operational
Post-Operational

SCE-11

4N/14E13J1

34° 25' 51 N
115° 27' 25"
W

See
Appendices
B, C & D

-
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Transducer,
See
Sections 5.2
and 6.3
Transducer,
See
Sections 5.2
and 6.4
Transducer,
See
Sections 5.2
and 6.4
Transducer,
See
Sections 5.2
and 6.5
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Aquifer
System

2

CI-3

5N/14E24D2

34° 30' 40" N
115° 28' 01"
W

Transducer,
See
Sections 5.2
and 6.6

See
Appendices
B, C & D

-

Archer
Siding #1

4N/15E24E1

34° 25' 11"
N115° 21'
57" W

Manual,See
Appendix
B

See
Appendices
C&D

-

Essex

8N/17E31

34° 43' 49" N
115° 14' 53"
W

See
Appendices
C&D

-

Pre-Operational
Operational
Post-Operational

Fenner

8N/17E-2

34° 48' 59" N
115° 10' 40"
W

See
Appendices
C&D

-

Observation
Well

Pre-Operational
Operational
Post-Operational

Goffs

10N/18E26

34° 54' 57" N
115° 03' 44"
W

See
Appendices
C&D

-

Observation
Well

Pre-Operational
Operational
Post-Operational

Labor
Camp

5N14E16H1

34° 31' 22" N
115° 30' 46"
W

See
Appendices
B, C & D

-

Observation
Well

Pre-Operational
Operational
Post-Operational

SCE-5

5N/14E32N1

34° 28' 17" N
115° 32' 37"
W

See
Appendices
C&D

-

Observation
Well

Pre-Operational
Operational
Post-Operational

SCE-10

5N/14E34Q1

34° 28' 22" N
115° 29' 59"
W

See
Appendices
C&D

-

Observation
Well

PreOperationalOperationalPostOperational

SCE-17

5N/14E29B1

34° 29' 54"
N115° 31'
58" W

See
Appendices
C&D

-

Observation
Well

Pre-Operational
Operational
Post-Operational

Observation
Well

PreOperationalOperationalPostOperational

Observation
Well

Pre-Operational
Operational
Post-Operational

Observation
Well
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Manual,
See
Appendix
B
Manual,
See
Appendix
B
Manual,
See
Appendix
B
Transducer,
See
Sections 5.2
and 6.6
Manual,
See
Appendix
B
Manual,
See
Appendix
B
Manual,See
Appendix
B
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Aquifer
System

Observation
Well

Pre-Operational
Operational
Post-Operational

SCE-18

5N/13E11R1

34° 26' 37" N
115° 34' 59"
W

Observation
Well

Pre-Operational
Operational
Post-Operational

Danby-1

5N/13E11R1

34° 26' 37" N
115° 34' 59"
W

Observation
Well

Pre-Operational
Operational
Post-Operational

Piute-1

TBD

34° 57' 22" N
114° 48' 16
W

Pre-Operational
Operational
Post-Operational

MW-7a
MW-7
TW-1

TBD

34° 31' 39" N
115° 26' 55"
W

Pre-Operational
Operational
Post-Operational

TW-2MW
TW-2

TBD

34° 31' 13" N
115° 26' 57"
W

Pre-Operational
Operational
Post-Operational

New
Cluster
Well

TBD

TBD

Pre-Operational
Operational
Post-Operational

New
Cluster
Well

TBD

TBD

Pre-Operational
Operational
Post-Operational

New
Cluster
Well

TBD

TBD

Operational

28

5N/14E28Q1

34° 31' 05" N
115° 29' 59"
W

2

3

4

Project Area
Well ClusterGroundwater
(3 well Cluster)
Project Area
Well ClusterGroundwater
(2 well Cluster)
Project Area
Well ClusterGroundwater
(2 well Cluster)
Project Area
Well ClusterGroundwater
(2 well Cluster)
Project Area
Well ClusterGroundwater
(2 well Cluster)
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Manual,
See
Appendix
B
Manual,
See
Appendix
B
Manual,
See
Appendix
B
Transducer,
See
Sections 5.3
and 6.4
Transducer,
See
Sections 5.3
and 6.4
Transducer,
See
Sections 5.3
and 6.4
Transducer,
See
Sections 5.3
and 6.4
Transducer,
See
Sections 5.3
and 6.4
-

See
Appendices
C&D

-

See
Appendices
C&D

-

See
Appendices
C&D

-

See
Appendices
C&D

Monitor
Alluvium/Carbonates/Bedrock

See
Appendices
C&D

Monitor Alluvium//Bedrock

See
Appendices
C&D

Monitor Alluvium//Bedrock

See
Appendices
C&D

Monitor Alluvium/Bedrock

See
Appendices
C&D

Monitor Alluvium/Bedrock

-

See Section 5.4
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34° 29' 54"
N115° 29'
59" W

-

-

See Section 5.4

Operational

27N

5N/14E27B1

Operational

27S

5N/14E27Q1

34° 28' 14" N
115° 29' 59"
W

-

-

See Section 5.4

Operational

21S

5N/14E21P1

34° 30' 08" N
115° 31' 12"
W

-

-

See Section 5.4

Operational

33

5N/14E33K1

34° 28' 32" N
115° 31' 07"
W

-

-

See Section 5.4

New
Production
Wells
(29 total)

Operational

TBD
(see Figure
5-2)

TBD

TBD

-

-

See Section 5.4

Benchmark
Stations
(23 total)

Pre-Operational
Operational
Post-Operational

TBD

NA

Figure 5-2

-

-

See Sections
5.5 and 6.3

InSAR
(2 per year)

Pre-Operational
Operational
Post-Operational

NA

NA

NA

-

-

See Sections
5.5 and 6.3

6

Extensometer
(3 total)

Pre-Operational
Operational
Post-Operational

TBD

NA

Figure 5-2

-

-

See Sections
5.5 and 6.3

7

Flowmeter
Surveys
(5 total)

Pre-Operational

TBD

TBD

TBD

-

-

See Section
5.7

4

Project
Area
Aquifer
5
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8

Bristol and
Cadiz Dry
Lakes

9

10

Bristol Dry
Lake Well
Clusterb

Pre-Operational
Operational
Post-Operational

TBD

TBD

Figure 5-2

Bristol Dry
Lake Well
Clusterb

Pre-Operational
Operational
Post-Operational

TBD

TBD

Figure 5-2

Bristol Dry
Lake Well
Clusterc

Pre-Operational
Operational
Post-Operational

TBD

TBD

Figure 5-2

Cadiz Dry
Lake Well
Clusterd

Pre-Operational
Operational
Post-Operational

TBD

TBD

Figure 5-2

Cadiz Dry
Lake Well
Clusterd

Pre-Operational
Operational
Post-Operational

TBD

TBD

Figure 5-2

Cadiz Dry
Lake Well
Clustere

Pre-Operational
Operational
Post-Operational

TBD

TBD

Figure 5-2

Gamma/EM
Logs
(up to 6 total)

Pre-Operational

TBD

TBD

TBD
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Transducer,
See
Sections
5.8, 5.9, 6.4
and 6.5
Transducer,
See
Sections
5.8, 5.9, 6.4
and 6.5
Transducer,
See
Sections
5.8, 5.9, 6.4
and 6.5
Transducer,
See
Sections
5.8, 5.9, 6.4
and 6.5
Transducer,
See
Sections
5.8, 5.9, 6.4
and 6.5
Transducer,
See
Sections
5.8, 5.9, 6.4
and 6.5
-

See
Appendices
C&D

-

See
Appendices
C&D

-

See
Appendices
C&D

-

See
Appendices
C&D

-

See
Appendices
C&D

-

See
Appendices
C&D

-

-

See Section
5.10
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Other
(Basinwide)

Air
Quality

Vegetation

Weather
Station

Pre-Operational
Operational
Post-Operational

NA

34° 31' 52" N
115° 41' 42"
W

Amboy

-

-

See Section
5.11

Weather
Station

Pre-Operational
Operational
Post-Operational

Mitchell
Caverns

NA

34° 56' 06" N
115° 30' 58"
W

-

-

See Section
5.11

Weather
Station

Pre-Operational
Operational

Fenner
Gap

NA

34° 30' 57" N
115° 27' 45"
W

-

-

See Section
5.11

Weather
Station

Pre-Operational
Operational
Post-Operational

Cadiz
Field
Office
(CIMIS
Station)

NA

34° 30' 49" N
115° 30' 39"
W

-

-

See Section
5.11

Nephelometers

Pre-Operational
Operational
Post-Operational

TBD

NA

TBD

-

-

See Section 5.12

NA

Wellfields
and
Surrounding
Bristol and
Cadiz
Playas

-

-

See Section 5.13

11

12

13

Vegetation
Monitoring

Pre-operation
Operational
Post-Operational

NA

NOTES:
a - Location coordinates to be verified in the field during initial Pre-Operational activity.
b - Two new well clusters to be installed at eastern margin of Bristol Dry Lake (see Figure 5-1).
c - One new well cluster to be installed on Bristol Dry Lake (see Figure 5-1).
d - Two new well clusters to be installed north of Cadiz Dry Lake (see Figure 5-1).
e- One new well cluster to be installed on Cadiz Dry Lake (see Figure 5-1).
Also see Table 5-1 for details of proposed monitoring features and frequencies.
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Table 6-1
Cadiz Groundwater Conservation Recovery and Storage Project
Summary of Action Criteria, Impacts and Corrective Measures
Potential
Impact
Third-Party Wells

Method of Measurement
Groundwater observation
wells; voluntary third-party
well monitoring

Triggers
(Action Criteria)

"Close Watch"
Measures

A decline of static water
levels of more than twenty
(20) feet from pre-Project
static water levels or to a
degree in which the reduction
in static water levels results in
an inability to meet existing
production of any third-party
well drawing water from the
northern Bristol/Cadiz SubBasin or elsewhere in the
Fenner Watershed

Investigation to determine if
caused by Project operations,
and significance of impact

Receipt of a written complaint
by from one or more well
owner(s) regarding
documented decreased
groundwater production
yield, degraded water quality,
or increased pumping costs
submitted by neighboring
landowners or the salt mining
operators on the Bristol and
Cadiz Dry Lakes

120

Provision of substitute water
to impacted party

Corrective
Measures
Continued provision of
substitute water supplies
Deepen or otherwise improve
the efficiency of the impacted
well(s)
Blend impacted well water
with another local source
Construct replacement well(s)
Compensation
Enter into a mitigation
agreement
Modification of Project
wellfield operations
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Land subsidence

Induced flow of lowerquality water from Bristol
and Cadiz Dry Lakes

Benchmark stations; InSAR;
extensometers

Groundwater observation
wells and cluster wells at Dry
Lakes; cluster wells and
sentinel wells between Dry
Lakes and well-field

Land surface elevation
decline of greater than 0.3 ft
when compared to baseline
conditions

Determine if elevation
changes were directly
attributable to Project
operations

A declining trend which if
continued would be of a
magnitude within ten years
which impacts existing
infrastructure in the Project
area. The magnitude for
railroad tracks is more one
inch vertically over 62 feet
linearly along the existing
railroad tracks

Conduct ground surveys to
look for evidence of
differential compaction

A land surface elevation
decline greater than predicted
by fifty percent over
Sensitivity Scenario 1 when
compared to baseline
conditions to trigger
comprehensive review

Comprehensive review
includes examination of
effects of subsidence on
permanent overdraft

Modification of Project
wellfield operations to arrest
subsidence

TDS concentration changes in
excess of 600 mg/L at cluster
wells located within a
distance of 6,000 feet from
pre-Project locations of the
interface

Determine if concentration
changes are directly
attributable to Project
operations

Compensation

121

Determine saline-freshwater
interface is expected to

Repair damaged structures
Enter into a mitigation
agreement

Modification of Project
wellfield operations to arrest
subsidence

Installation of injection and/or
extraction well(s) to maintain
saline-freshwater interface
within its 6,000-foot limit
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migrate more than 6,000 feet
within ten years

Modification of Project
operations to maintain
beneficial use

Install additional observation
wells to further assess saline
water migration
Brine resources underlying
Bristol and Cadiz Dry Lakes

Groundwater observation
wells and cluster wells at Dry
Lakes

Changes in brine water levels
of greater than 50 percent
above water column of the
brine company’s pump intake
in comparison to preoperational static levels in
cluster wells at the margins of
the Dry Lakes

Determine if brine water level
changes are directly
attributable to Project
operations

Compensation
Installation of injection and/or
extraction well(s)
Enter into a mitigation
agreement
Modification of Project
operations to maintain
beneficial use

Receipt of a written complaint
from salt mining company
Adjacent groundwater
basins

Groundwater
observation wells

No action criteria necessary;
verification monitoring only

None

None

Springs

Visual observation and
manual flow measurements
and spring characteristics
annually of bonanza,
whiskey, and Vontrigger
springs and groundwater
levels measurements in
observation wells

Reduction in average annual
or seasonal flow or
degradation in characteristics
at Bonanza Spring as
correlated to precipitation

Determine if reduction in
flow or degradation in
characteristics is attributable
to Project operations

Modification of Project
operations to re-establish
baseline flow and spring
characteristics

Air quality

Groundwater observation
wells (cluster wells at Dry
Lakes), open-air
nephelometers

Changes in air quality that
exceed baseline conditions by
5 percent

Determine if change is air
quality or soil structure is
attributable to Project
operations

Modification of Project
operations to re-establish
baseline air quality levels

None

Modification of Project
operations to avoid

Management of groundwater
drawdown

Soil testing

Changes in soil conditions
showing degradation of soil
structure

Well monitoring within 2mile radius of center of

Lowering of groundwater
level in Project wellfield area

122

BASIN PLAN FOR THE CADIZ VALLEY GROUNDWATER CONSERVATION, RECOVERY & STORAGE PROJECT

Vegetation

Project wellfield

below management “floor”

Visual observation and
correlation with groundwater
levels

Reduction in the extent or
character of Project area
baseline vegetation

123

drawdown below
management “floor.”
None

Modification of Project
operations to re-establish
baseline vegetation

Appendix B
Air Emissions Technical Study

Construction Emissions-WTP

ROG
NOx
CO
SO2
PM10
PM2.5
lb/day
Activity
WTP
29.36
54.59
34.19
0.06
20.61
12.17
Pipeline, extra 2-miles
------Total
29.4
54.6
34.2
0.1
20.6
12.2
MDAQMD Thresholds of
Significance
137
137
548
-82
65
Exceed?
no
no
no
-no
no
Notes: Project ROG may be over-estimated based on majority of impacts
Daily pipeline construction rate expected to remain unchanged

Operation Emissions-WTP and Project

Activity
WTP
Pipeline, extra 2-miles
Existing Project, EIR (mitigated
total)
Total
MDAQMD Thresholds of
Significance
Exceed?

Emissions NG Backup generator
calculated in CalEEMod
Pipeline Extension operational
emissions more likely are
negligible (most likely) - the
values presented here are very
conservative

ROG

NOx

CO

SO2

PM10

PM2.5

0.77
5.83

0.56
5.49

0.66
10.94

0.00
0.00

0.13
1.99

0.05
0.36

125.33
131.9

117.99
124.0

235.18
246.8

0
0.0

42.69
44.8

7.68
8.1

137
no

137
no

548
no

---

82
no

65
no

lb/day

Construction GHG Emissions -- WTP and Project
GHG Emissions

Activity
WTP
Pipeline, extra 2-miles
Existing Project, EIR (mitigated total)
Total
Amoritized Over 30-Year

(Metric tons CO2e/year)

223.10
571.00
13,448.00
14,242.10
474.74

Operation GHG Emissions -- WTP and Project
GHG Emissions

Activity
WTP
Pipeline, extra 2-miles
Existing Project, EIR (mitigated total)
Total

(Metric tons CO2e/year)

220.50
1,290.00
47,820
49,330.50
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Cadiz WTP 051619 - Mojave Desert AQMD Air District, Annual

Cadiz WTP 051619
Mojave Desert AQMD Air District, Annual

1.0 Project Characteristics
1.1 Land Usage
Land Uses

Size

Metric

Lot Acreage

Floor Surface Area

Population

User Defined Industrial

0.00

User Defined Unit

9.34

0.00

0

General Light Industry

25.00

1000sqft

0.57

25,000.00

0

Parking Lot

10.00

Space

0.09

4,000.00

0

1.2 Other Project Characteristics
Urbanization

Urban

Climate Zone

15

Utility Company

Southern California Edison

CO2 Intensity
(lb/MWhr)

702.44

Wind Speed (m/s)

CH4 Intensity
(lb/MWhr)

1.3 User Entered Comments & Non-Default Data

2.6

0.029

Precipitation Freq (Days)

30

Operational Year

2021

N2O Intensity
(lb/MWhr)

0.006

CalEEMod Version: CalEEMod.2016.3.2
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Cadiz WTP 051619 - Mojave Desert AQMD Air District, Annual
Project Characteristics Land Use - 10 acre plot; 25,000 sq footage in light industrial buildings for the WTP building & booster pump stations (BPSs); net acreage as user defined
industrial.
Construction Phase - Default schedule assumed, but assuming no demo
Grading - Assume 10 acres grades
Architectural Coating Vehicle Trips - 2 x 5 workers/day / 25 k-sqft = 0.4 wk trips/size/day [assume no weekend trips]
2 x 5 delivery trucks per month / 25 k-sqft = 0.328 trucks/size/day
Stationary Sources - Emergency Generators and Fire Pumps - 500 HP generator to serve backup power ~ 300 hp pumps; assuming 1 hour per day T&M, 200
hours per year MDAQMD limit
Table Name

Column Name

Default Value

New Value

tblGrading

AcresOfGrading

50.00

10.00

tblLandUse

LotAcreage

0.00

9.34

tblStationaryGeneratorsPumpsUse

HorsePowerValue

0.00

500.00

tblStationaryGeneratorsPumpsUse

HoursPerDay

0.00

1.00

tblStationaryGeneratorsPumpsUse

HoursPerYear

0.00

200.00

tblStationaryGeneratorsPumpsUse

NumberOfEquipment

0.00

1.00

tblVehicleTrips

ST_TR

1.32

0.00

tblVehicleTrips

SU_TR

0.68

0.00

tblVehicleTrips

WD_TR

6.97

0.73

2.0 Emissions Summary
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Cadiz WTP 051619 - Mojave Desert AQMD Air District, Annual

2.1 Overall Construction
Unmitigated Construction

ROG

NOx

CO

SO2

Fugitive
PM10

Year

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

tons/yr

CH4

N2O

CO2e

MT/yr

2019

0.2093

2.0108

1.4647

2.5000e003

0.1656

0.1096

0.2752

0.0860

0.1023

0.1882

0.0000

221.6864

221.6864

0.0567

0.0000

223.1034

2020

0.4348

1.3033

1.1764

1.9700e003

8.9200e003

0.0736

0.0825

2.4200e003

0.0691

0.0715

0.0000

170.9229

170.9229

0.0404

0.0000

171.9325

Maximum

0.4348

2.0108

1.4647

2.5000e003

0.1656

0.1096

0.2752

0.0860

0.1023

0.1882

0.0000

221.6864

221.6864

0.0567

0.0000

223.1034

CO

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

CH4

N2O

CO2e

Mitigated Construction

ROG

NOx

Year

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

tons/yr

MT/yr

2019

0.2093

2.0108

1.4647

2.5000e003

0.1656

0.1096

0.2752

0.0860

0.1023

0.1882

0.0000

221.6862

221.6862

0.0567

0.0000

223.1032

2020

0.4348

1.3033

1.1764

1.9700e003

8.9200e003

0.0736

0.0825

2.4200e003

0.0691

0.0715

0.0000

170.9227

170.9227

0.0404

0.0000

171.9323

Maximum

0.4348

2.0108

1.4647

2.5000e003

0.1656

0.1096

0.2752

0.0860

0.1023

0.1882

0.0000

221.6862

221.6862

0.0567

0.0000

223.1032

ROG

NOx

CO

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

Bio- CO2

CH4

N20

CO2e

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

Percent
Reduction

NBio-CO2 Total CO2

0.00

0.00
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Cadiz WTP 051619 - Mojave Desert AQMD Air District, Annual
Quarter

Start Date

End Date

Maximum Unmitigated ROG + NOX (tons/quarter)

Maximum Mitigated ROG + NOX (tons/quarter)

1

5-16-2019

8-15-2019

1.0343

1.0343

2

8-16-2019

11-15-2019

0.7927

0.7927

3

11-16-2019

2-15-2020

0.7565

0.7565

4

2-16-2020

5-15-2020

0.7049

0.7049

5

5-16-2020

8-15-2020

0.6697

0.6697

Highest

1.0343

1.0343

2.2 Overall Operational
Unmitigated Operational

ROG

NOx

CO

SO2

Category

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

tons/yr

CH4

N2O

CO2e

MT/yr

Area

0.1270

0.0000

3.2000e004

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

6.3000e004

6.3000e004

0.0000

0.0000

6.7000e004

Energy

4.3800e003

0.0398

0.0335

2.4000e004

3.0300e003

3.0300e003

3.0300e003

3.0300e003

0.0000

124.6410

124.6410

4.1900e003

1.4900e003

125.1894

Mobile

5.0300e003

0.0447

0.0555

2.3000e004

1.5000e004

0.0148

1.4000e004

4.0600e003

0.0000

20.9112

20.9112

1.6300e003

0.0000

20.9519

Stationary

0.4399

0.0339

1.1458

1.5000e004

2.4300e003

2.4300e003

2.4300e003

2.4300e003

0.0000

25.4969

25.4969

0.0533

0.0000

26.8297

Waste

0.0000

0.0000

0.0000

0.0000

6.2927

0.0000

6.2927

0.3719

0.0000

15.5900

Water

0.0000

0.0000

0.0000

0.0000

1.8341

23.9851

25.8192

0.1894

4.6500e003

31.9401

5.6100e003

0.0202

5.6000e003

9.5200e003

8.1268

195.0347

203.1616

0.6204

6.1400e003

220.5017

Total

0.5763

0.1184

1.2351

6.2000e004

0.0146

0.0146

3.9200e003

3.9200e003
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Cadiz WTP 051619 - Mojave Desert AQMD Air District, Annual

2.2 Overall Operational
Mitigated Operational

ROG

NOx

CO

SO2

Fugitive
PM10

Category

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

tons/yr

CH4

N2O

CO2e

MT/yr

Area

0.1270

0.0000

3.2000e004

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

6.3000e004

6.3000e004

0.0000

0.0000

6.7000e004

Energy

4.3800e003

0.0398

0.0335

2.4000e004

3.0300e003

3.0300e003

3.0300e003

3.0300e003

0.0000

124.6410

124.6410

4.1900e003

1.4900e003

125.1894

Mobile

5.0300e003

0.0447

0.0555

2.3000e004

1.5000e004

0.0148

1.4000e004

4.0600e003

0.0000

20.9112

20.9112

1.6300e003

0.0000

20.9519

Stationary

0.4399

0.0339

1.1458

1.5000e004

2.4300e003

2.4300e003

2.4300e003

2.4300e003

0.0000

25.4969

25.4969

0.0533

0.0000

26.8297

Waste

0.0000

0.0000

0.0000

0.0000

6.2927

0.0000

6.2927

0.3719

0.0000

15.5900

Water

0.0000

0.0000

0.0000

0.0000

1.8341

23.9851

25.8192

0.1894

4.6500e003

31.9401

5.6100e003

0.0202

5.6000e003

9.5200e003

8.1268

195.0347

203.1616

0.6204

6.1400e003

220.5017

Total

Percent
Reduction

0.5763

0.1184

1.2351

6.2000e004

0.0146

0.0146

3.9200e003

3.9200e003

ROG

NOx

CO

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

Bio- CO2

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

3.0 Construction Detail
Construction Phase

NBio-CO2 Total CO2

0.00

0.00

CH4

N20

CO2e

0.00

0.00

0.00
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Cadiz WTP 051619 - Mojave Desert AQMD Air District, Annual
Phase
Number

Phase Name

Phase Type

Start Date

End Date

Num Days
Week

Num Days

1

Paving

Paving

6/11/2020

7/8/2020

5

20

2

Site Preparation

Site Preparation

6/13/2019

6/26/2019

5

10

3

Grading

Grading

6/27/2019

7/24/2019

5

20

4

Architectural Coating

Architectural Coating

7/9/2020

8/5/2020

5

20

5

Building Construction

Building Construction

7/25/2019

6/10/2020

5

230

Phase Description

Acres of Grading (Site Preparation Phase): 0
Acres of Grading (Grading Phase): 10
Acres of Paving: 0.09
Residential Indoor: 0; Residential Outdoor: 0; Non-Residential Indoor: 37,500; Non-Residential Outdoor: 12,500; Striped Parking Area: 240
(Architectural Coating ±sqft)
OffRoad Equipment

CalEEMod Version: CalEEMod.2016.3.2

Page 7 of 30

Date: 5/16/2019 2:22 PM

Cadiz WTP 051619 - Mojave Desert AQMD Air District, Annual
Phase Name

Offroad Equipment Type

Amount

Usage Hours

Horse Power

Load Factor

Architectural Coating

Air Compressors

1

6.00

78

0.48

Grading

Excavators

2

8.00

158

0.38

Building Construction

Cranes

1

7.00

231

0.29

Building Construction

Forklifts

3

8.00

89

0.20

Building Construction

Generator Sets

1

8.00

84

0.74

Paving

Pavers

2

8.00

130

0.42

Paving

Rollers

2

8.00

80

0.38

Grading

Rubber Tired Dozers

1

8.00

247

0.40

Building Construction

Tractors/Loaders/Backhoes

3

7.00

97

0.37

Grading

Graders

1

8.00

187

0.41

Grading

Tractors/Loaders/Backhoes

2

8.00

97

0.37

Paving

Paving Equipment

2

8.00

132

0.36

Site Preparation

Tractors/Loaders/Backhoes

4

8.00

97

0.37

Site Preparation

Rubber Tired Dozers

3

8.00

247

0.40

Grading

Scrapers

2

8.00

367

0.48

Building Construction

Welders

1

8.00

46

0.45

Worker Vehicle
Class

Vendor
Hauling
Vehicle Class Vehicle Class

Trips and VMT
Phase Name

Offroad Equipment
Count

Worker Trip
Number

Vendor Trip
Number

Hauling Trip
Number

Worker Trip
Length

Vendor Trip
Length

Hauling Trip
Length

Site Preparation

7

18.00

0.00

0.00

10.80

7.30

20.00 LD_Mix

HDT_Mix

HHDT

Grading

8

20.00

0.00

0.00

10.80

7.30

20.00 LD_Mix

HDT_Mix

HHDT

Building Construction

9

12.00

5.00

0.00

10.80

7.30

20.00 LD_Mix

HDT_Mix

HHDT

Paving

6

15.00

0.00

0.00

10.80

7.30

20.00 LD_Mix

HDT_Mix

HHDT

Architectural Coating

1

2.00

0.00

0.00

10.80

7.30

20.00 LD_Mix

HDT_Mix

HHDT
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Cadiz WTP 051619 - Mojave Desert AQMD Air District, Annual

3.1 Mitigation Measures Construction

3.2 Paving - 2020
Unmitigated Construction On-Site

ROG

NOx

CO

SO2

Category

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

tons/yr

Off-Road

0.0136

Paving

1.2000e004

Total

0.0137

0.1407

0.1407

0.1465

0.1465

2.3000e004

2.3000e004

CH4

N2O

CO2e

MT/yr

7.5300e003

7.5300e003

6.9300e003

6.9300e003

0.0000

20.0282

20.0282

6.4800e003

0.0000

20.1902

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

7.5300e003

7.5300e003

6.9300e003

6.9300e003

0.0000

20.0282

20.0282

6.4800e003

0.0000

20.1902

Exhaust
PM10

PM10
Total

CH4

N2O

CO2e

Unmitigated Construction Off-Site

ROG

NOx

CO

SO2

Category

Fugitive
PM10

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

tons/yr

MT/yr

Hauling

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Vendor

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Worker

6.3000e004

5.1000e004

4.6600e003

1.0000e005

1.2100e003

1.0000e005

1.2200e003

3.2000e004

1.0000e005

3.3000e004

0.0000

1.0290

1.0290

4.0000e005

0.0000

1.0299

Total

6.3000e004

5.1000e004

4.6600e003

1.0000e005

1.2100e003

1.0000e005

1.2200e003

3.2000e004

1.0000e005

3.3000e004

0.0000

1.0290

1.0290

4.0000e005

0.0000

1.0299
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Cadiz WTP 051619 - Mojave Desert AQMD Air District, Annual

3.2 Paving - 2020
Mitigated Construction On-Site

ROG

NOx

CO

SO2

Category

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

tons/yr

Off-Road

0.0136

Paving

1.2000e004

Total

0.0137

0.1407

0.1407

0.1465

0.1465

2.3000e004

2.3000e004

CH4

N2O

CO2e

MT/yr

7.5300e003

7.5300e003

6.9300e003

6.9300e003

0.0000

20.0282

20.0282

6.4800e003

0.0000

20.1901

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

7.5300e003

7.5300e003

6.9300e003

6.9300e003

0.0000

20.0282

20.0282

6.4800e003

0.0000

20.1901

Exhaust
PM10

PM10
Total

CH4

N2O

CO2e

Mitigated Construction Off-Site

ROG

NOx

CO

SO2

Category

Fugitive
PM10

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

tons/yr

MT/yr

Hauling

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Vendor

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Worker

6.3000e004

5.1000e004

4.6600e003

1.0000e005

1.2100e003

1.0000e005

1.2200e003

3.2000e004

1.0000e005

3.3000e004

0.0000

1.0290

1.0290

4.0000e005

0.0000

1.0299

Total

6.3000e004

5.1000e004

4.6600e003

1.0000e005

1.2100e003

1.0000e005

1.2200e003

3.2000e004

1.0000e005

3.3000e004

0.0000

1.0290

1.0290

4.0000e005

0.0000

1.0299
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Cadiz WTP 051619 - Mojave Desert AQMD Air District, Annual

3.3 Site Preparation - 2019
Unmitigated Construction On-Site

ROG

NOx

CO

SO2

Category

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

Bio- CO2

NBio- CO2 Total CO2

tons/yr

Fugitive Dust

0.0903

CH4

N2O

CO2e

MT/yr

0.0000

0.0903

0.0120

0.0120

0.0497

0.0000

0.0497

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0110

0.0110

0.0000

17.0843

17.0843

5.4100e003

0.0000

17.2195

0.0607

0.0000

17.0843

17.0843

5.4100e003

0.0000

17.2195

CH4

N2O

CO2e

Off-Road

0.0217

0.2279

0.1103

1.9000e004

Total

0.0217

0.2279

0.1103

1.9000e004

0.0903

0.0120

0.1023

0.0497

0.0110

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

Unmitigated Construction Off-Site

ROG

NOx

CO

Category

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

tons/yr

MT/yr

Hauling

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Vendor

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Worker

4.1000e004

3.5000e004

3.1400e003

1.0000e005

7.3000e004

0.0000

7.3000e004

1.9000e004

0.0000

2.0000e004

0.0000

0.6373

0.6373

2.0000e005

0.0000

0.6379

Total

4.1000e004

3.5000e004

3.1400e003

1.0000e005

7.3000e004

0.0000

7.3000e004

1.9000e004

0.0000

2.0000e004

0.0000

0.6373

0.6373

2.0000e005

0.0000

0.6379
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Cadiz WTP 051619 - Mojave Desert AQMD Air District, Annual

3.3 Site Preparation - 2019
Mitigated Construction On-Site

ROG

NOx

CO

SO2

Category

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

tons/yr

Fugitive Dust

0.0903

CH4

N2O

CO2e

MT/yr

0.0000

0.0903

0.0120

0.0120

0.0497

0.0000

0.0497

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0110

0.0110

0.0000

17.0843

17.0843

5.4100e003

0.0000

17.2195

0.0607

0.0000

17.0843

17.0843

5.4100e003

0.0000

17.2195

CH4

N2O

CO2e

Off-Road

0.0217

0.2279

0.1103

1.9000e004

Total

0.0217

0.2279

0.1103

1.9000e004

0.0903

0.0120

0.1023

0.0497

0.0110

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

Mitigated Construction Off-Site

ROG

NOx

CO

Category

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

tons/yr

MT/yr

Hauling

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Vendor

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Worker

4.1000e004

3.5000e004

3.1400e003

1.0000e005

7.3000e004

0.0000

7.3000e004

1.9000e004

0.0000

2.0000e004

0.0000

0.6373

0.6373

2.0000e005

0.0000

0.6379

Total

4.1000e004

3.5000e004

3.1400e003

1.0000e005

7.3000e004

0.0000

7.3000e004

1.9000e004

0.0000

2.0000e004

0.0000

0.6373

0.6373

2.0000e005

0.0000

0.6379
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Cadiz WTP 051619 - Mojave Desert AQMD Air District, Annual

3.4 Grading - 2019
Unmitigated Construction On-Site

ROG

NOx

CO

SO2

Category

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

tons/yr

Fugitive Dust

0.0655

CH4

N2O

CO2e

MT/yr

0.0000

0.0655

0.0238

0.0238

0.0337

0.0000

0.0337

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0219

0.0219

0.0000

55.7013

55.7013

0.0176

0.0000

56.1419

0.0556

0.0000

55.7013

55.7013

0.0176

0.0000

56.1419

CH4

N2O

CO2e

Off-Road

0.0474

0.5452

0.3338

6.2000e004

Total

0.0474

0.5452

0.3338

6.2000e004

0.0655

0.0238

0.0894

0.0337

0.0219

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

Unmitigated Construction Off-Site

ROG

NOx

CO

Category

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

tons/yr

MT/yr

Hauling

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Vendor

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Worker

9.2000e004

7.7000e004

6.9700e003

2.0000e005

1.6100e003

1.0000e005

1.6200e003

4.3000e004

1.0000e005

4.4000e004

0.0000

1.4163

1.4163

5.0000e005

0.0000

1.4177

Total

9.2000e004

7.7000e004

6.9700e003

2.0000e005

1.6100e003

1.0000e005

1.6200e003

4.3000e004

1.0000e005

4.4000e004

0.0000

1.4163

1.4163

5.0000e005

0.0000

1.4177

CalEEMod Version: CalEEMod.2016.3.2

Page 13 of 30

Date: 5/16/2019 2:22 PM

Cadiz WTP 051619 - Mojave Desert AQMD Air District, Annual

3.4 Grading - 2019
Mitigated Construction On-Site

ROG

NOx

CO

SO2

Category

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

tons/yr

Fugitive Dust

0.0655

CH4

N2O

CO2e

MT/yr

0.0000

0.0655

0.0238

0.0238

0.0337

0.0000

0.0337

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0219

0.0219

0.0000

55.7013

55.7013

0.0176

0.0000

56.1418

0.0556

0.0000

55.7013

55.7013

0.0176

0.0000

56.1418

CH4

N2O

CO2e

Off-Road

0.0474

0.5452

0.3338

6.2000e004

Total

0.0474

0.5452

0.3338

6.2000e004

0.0655

0.0238

0.0894

0.0337

0.0219

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

Mitigated Construction Off-Site

ROG

NOx

CO

Category

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

tons/yr

MT/yr

Hauling

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Vendor

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Worker

9.2000e004

7.7000e004

6.9700e003

2.0000e005

1.6100e003

1.0000e005

1.6200e003

4.3000e004

1.0000e005

4.4000e004

0.0000

1.4163

1.4163

5.0000e005

0.0000

1.4177

Total

9.2000e004

7.7000e004

6.9700e003

2.0000e005

1.6100e003

1.0000e005

1.6200e003

4.3000e004

1.0000e005

4.4000e004

0.0000

1.4163

1.4163

5.0000e005

0.0000

1.4177
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Cadiz WTP 051619 - Mojave Desert AQMD Air District, Annual

3.5 Architectural Coating - 2020
Unmitigated Construction On-Site

ROG

NOx

CO

SO2

Category

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

tons/yr

Archit. Coating

0.2911

Off-Road

2.4200e003

0.0168

0.0183

Total

0.2935

0.0168

0.0183

CH4

N2O

CO2e

MT/yr

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

3.0000e005

1.1100e003

1.1100e003

1.1100e003

1.1100e003

0.0000

2.5533

2.5533

2.0000e004

0.0000

2.5582

3.0000e005

1.1100e003

1.1100e003

1.1100e003

1.1100e003

0.0000

2.5533

2.5533

2.0000e004

0.0000

2.5582

Exhaust
PM10

PM10
Total

CH4

N2O

CO2e

Unmitigated Construction Off-Site

ROG

NOx

CO

SO2

Category

Fugitive
PM10

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

tons/yr

MT/yr

Hauling

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Vendor

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Worker

8.0000e005

7.0000e005

6.2000e004

0.0000

1.6000e004

0.0000

1.6000e004

4.0000e005

0.0000

4.0000e005

0.0000

0.1372

0.1372

0.0000

0.0000

0.1373

Total

8.0000e005

7.0000e005

6.2000e004

0.0000

1.6000e004

0.0000

1.6000e004

4.0000e005

0.0000

4.0000e005

0.0000

0.1372

0.1372

0.0000

0.0000

0.1373
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Cadiz WTP 051619 - Mojave Desert AQMD Air District, Annual

3.5 Architectural Coating - 2020
Mitigated Construction On-Site

ROG

NOx

CO

SO2

Category

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

tons/yr

Archit. Coating

0.2911

Off-Road

2.4200e003

0.0168

0.0183

Total

0.2935

0.0168

0.0183

CH4

N2O

CO2e

MT/yr

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

3.0000e005

1.1100e003

1.1100e003

1.1100e003

1.1100e003

0.0000

2.5533

2.5533

2.0000e004

0.0000

2.5582

3.0000e005

1.1100e003

1.1100e003

1.1100e003

1.1100e003

0.0000

2.5533

2.5533

2.0000e004

0.0000

2.5582

Exhaust
PM10

PM10
Total

CH4

N2O

CO2e

Mitigated Construction Off-Site

ROG

NOx

CO

SO2

Category

Fugitive
PM10

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

tons/yr

MT/yr

Hauling

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Vendor

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Worker

8.0000e005

7.0000e005

6.2000e004

0.0000

1.6000e004

0.0000

1.6000e004

4.0000e005

0.0000

4.0000e005

0.0000

0.1372

0.1372

0.0000

0.0000

0.1373

Total

8.0000e005

7.0000e005

6.2000e004

0.0000

1.6000e004

0.0000

1.6000e004

4.0000e005

0.0000

4.0000e005

0.0000

0.1372

0.1372

0.0000

0.0000

0.1373
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3.6 Building Construction - 2019
Unmitigated Construction On-Site

ROG

NOx

CO

SO2

Category

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

tons/yr

CH4

N2O

CO2e

MT/yr

Off-Road

0.1346

1.2015

0.9783

1.5300e003

0.0735

0.0735

0.0691

0.0691

0.0000

134.0094

134.0094

0.0327

0.0000

134.8255

Total

0.1346

1.2015

0.9783

1.5300e003

0.0735

0.0735

0.0691

0.0691

0.0000

134.0094

134.0094

0.0327

0.0000

134.8255

Exhaust
PM10

PM10
Total

CH4

N2O

CO2e

Unmitigated Construction Off-Site

ROG

NOx

CO

SO2

Category

Fugitive
PM10

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

tons/yr

MT/yr

Hauling

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Vendor

1.1200e003

0.0325

8.3600e003

8.0000e005

1.9000e003

2.0000e004

2.1000e003

5.5000e004

1.9000e004

7.4000e004

0.0000

7.9940

7.9940

7.4000e004

0.0000

8.0125

Worker

3.1500e003

2.6500e003

0.0238

5.0000e005

5.5200e003

4.0000e005

5.5600e003

1.4700e003

3.0000e005

1.5000e003

0.0000

4.8438

4.8438

1.8000e004

0.0000

4.8484

Total

4.2700e003

0.0351

0.0322

1.3000e004

7.4200e003

2.4000e004

7.6600e003

2.0200e003

2.2000e004

2.2400e003

0.0000

12.8377

12.8377

9.2000e004

0.0000

12.8609
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Cadiz WTP 051619 - Mojave Desert AQMD Air District, Annual

3.6 Building Construction - 2019
Mitigated Construction On-Site

ROG

NOx

CO

SO2

Category

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

tons/yr

CH4

N2O

CO2e

MT/yr

Off-Road

0.1346

1.2015

0.9783

1.5300e003

0.0735

0.0735

0.0691

0.0691

0.0000

134.0092

134.0092

0.0327

0.0000

134.8254

Total

0.1346

1.2015

0.9783

1.5300e003

0.0735

0.0735

0.0691

0.0691

0.0000

134.0092

134.0092

0.0327

0.0000

134.8254

Exhaust
PM10

PM10
Total

Exhaust
PM2.5

PM2.5
Total

Bio- CO2

CH4

N2O

CO2e

Mitigated Construction Off-Site

ROG

NOx

CO

SO2

Category

Fugitive
PM10

Fugitive
PM2.5

NBio- CO2 Total CO2

tons/yr

MT/yr

Hauling

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Vendor

1.1200e003

0.0325

8.3600e003

8.0000e005

1.9000e003

2.0000e004

2.1000e003

5.5000e004

1.9000e004

7.4000e004

0.0000

7.9940

7.9940

7.4000e004

0.0000

8.0125

Worker

3.1500e003

2.6500e003

0.0238

5.0000e005

5.5200e003

4.0000e005

5.5600e003

1.4700e003

3.0000e005

1.5000e003

0.0000

4.8438

4.8438

1.8000e004

0.0000

4.8484

Total

4.2700e003

0.0351

0.0322

1.3000e004

7.4200e003

2.4000e004

7.6600e003

2.0200e003

2.2000e004

2.2400e003

0.0000

12.8377

12.8377

9.2000e004

0.0000

12.8609
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Cadiz WTP 051619 - Mojave Desert AQMD Air District, Annual

3.6 Building Construction - 2020
Unmitigated Construction On-Site

ROG

NOx

CO

SO2

Category

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

tons/yr

CH4

N2O

CO2e

MT/yr

Off-Road

0.1230

1.1128

0.9772

1.5600e003

0.0648

0.0648

0.0609

0.0609

0.0000

134.3338

134.3338

0.0328

0.0000

135.1531

Total

0.1230

1.1128

0.9772

1.5600e003

0.0648

0.0648

0.0609

0.0609

0.0000

134.3338

134.3338

0.0328

0.0000

135.1531

Exhaust
PM10

PM10
Total

CH4

N2O

CO2e

Unmitigated Construction Off-Site

ROG

NOx

CO

SO2

Category

Fugitive
PM10

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

tons/yr

MT/yr

Hauling

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Vendor

9.9000e004

0.0301

7.4400e003

9.0000e005

1.9400e003

1.4000e004

2.0700e003

5.6000e004

1.3000e004

6.9000e004

0.0000

8.0669

8.0669

7.3000e004

0.0000

8.0852

Worker

2.9400e003

2.3800e003

0.0216

5.0000e005

5.6200e003

4.0000e005

5.6500e003

1.4900e003

3.0000e005

1.5200e003

0.0000

4.7745

4.7745

1.6000e004

0.0000

4.7786

Total

3.9300e003

0.0325

0.0291

1.4000e004

7.5600e003

1.8000e004

7.7200e003

2.0500e003

1.6000e004

2.2100e003

0.0000

12.8415

12.8415

8.9000e004

0.0000

12.8638
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3.6 Building Construction - 2020
Mitigated Construction On-Site

ROG

NOx

CO

SO2

Category

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

tons/yr

CH4

N2O

CO2e

MT/yr

Off-Road

0.1230

1.1128

0.9772

1.5600e003

0.0648

0.0648

0.0609

0.0609

0.0000

134.3336

134.3336

0.0328

0.0000

135.1530

Total

0.1230

1.1128

0.9772

1.5600e003

0.0648

0.0648

0.0609

0.0609

0.0000

134.3336

134.3336

0.0328

0.0000

135.1530

Exhaust
PM10

PM10
Total

CH4

N2O

CO2e

Mitigated Construction Off-Site

ROG

NOx

CO

SO2

Category

Fugitive
PM10

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

tons/yr

MT/yr

Hauling

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Vendor

9.9000e004

0.0301

7.4400e003

9.0000e005

1.9400e003

1.4000e004

2.0700e003

5.6000e004

1.3000e004

6.9000e004

0.0000

8.0669

8.0669

7.3000e004

0.0000

8.0852

Worker

2.9400e003

2.3800e003

0.0216

5.0000e005

5.6200e003

4.0000e005

5.6500e003

1.4900e003

3.0000e005

1.5200e003

0.0000

4.7745

4.7745

1.6000e004

0.0000

4.7786

Total

3.9300e003

0.0325

0.0291

1.4000e004

7.5600e003

1.8000e004

7.7200e003

2.0500e003

1.6000e004

2.2100e003

0.0000

12.8415

12.8415

8.9000e004

0.0000

12.8638

4.0 Operational Detail - Mobile
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4.1 Mitigation Measures Mobile

ROG

NOx

CO

SO2

Fugitive
PM10

Category

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

tons/yr

CH4

N2O

CO2e

MT/yr

Mitigated

5.0300e003

0.0447

0.0555

2.3000e004

0.0146

1.5000e004

0.0148

3.9200e003

1.4000e004

4.0600e003

0.0000

20.9112

20.9112

1.6300e003

0.0000

20.9519

Unmitigated

5.0300e003

0.0447

0.0555

2.3000e004

0.0146

1.5000e004

0.0148

3.9200e003

1.4000e004

4.0600e003

0.0000

20.9112

20.9112

1.6300e003

0.0000

20.9519

4.2 Trip Summary Information
Average Daily Trip Rate
Land Use

Weekday

Saturday

Sunday

User Defined Industrial

0.00

0.00

0.00

General Light Industry

18.33

0.00

0.00

Parking Lot

0.00

0.00

0.00

Total

18.33

0.00

0.00

Unmitigated

Mitigated

Annual VMT

Annual VMT

38,214

38,214

38,214

38,214

4.3 Trip Type Information
Miles

Trip %

Land Use

H-W or C-W

H-S or C-C

H-O or C-NW H-W or C-W H-S or C-C

User Defined Industrial

9.50

7.30

7.30

0.00

General Light Industry

9.50

7.30

7.30

Parking Lot

9.50

7.30

7.30

Trip Purpose %
H-O or C-NW

Primary

Diverted

Pass-by

0.00

0.00

0

0

0

59.00

28.00

13.00

92

5

3

0.00

0.00

0.00

0

0

0
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4.4 Fleet Mix
Land Use

LDA

LDT1

LDT2

MDV

LHD1

LHD2

MHD

HHD

OBUS

UBUS

MCY

SBUS

MH

User Defined Industrial

0.538252

0.036119

0.174699

0.110250

0.018708

0.005523

0.008817

0.093315

0.001422

0.002225

0.008861

0.000710

0.001098

General Light Industry

0.538252

0.036119

0.174699

0.110250

0.018708

0.005523

0.008817

0.093315

0.001422

0.002225

0.008861

0.000710

0.001098

Parking Lot

0.538252

0.036119

0.174699

0.110250

0.018708

0.005523

0.008817

0.093315

0.001422

0.002225

0.008861

0.000710

0.001098

Exhaust
PM10

PM10
Total

5.0 Energy Detail
Historical Energy Use: N

5.1 Mitigation Measures Energy

ROG

NOx

CO

SO2

Category

Fugitive
PM10

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

tons/yr

CH4

N2O

CO2e

MT/yr

Electricity
Mitigated

0.0000

0.0000

0.0000

0.0000

0.0000

81.2963

81.2963

3.3600e003

6.9000e004

81.5871

Electricity
Unmitigated

0.0000

0.0000

0.0000

0.0000

0.0000

81.2963

81.2963

3.3600e003

6.9000e004

81.5871

NaturalGas
Mitigated

4.3800e003

0.0398

0.0335

2.4000e004

3.0300e003

3.0300e003

3.0300e003

3.0300e003

0.0000

43.3448

43.3448

8.3000e004

7.9000e004

43.6023

NaturalGas
Unmitigated

4.3800e003

0.0398

0.0335

2.4000e004

3.0300e003

3.0300e003

3.0300e003

3.0300e003

0.0000

43.3448

43.3448

8.3000e004

7.9000e004

43.6023
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5.2 Energy by Land Use - NaturalGas
Unmitigated

NaturalGa
s Use

ROG

NOx

CO

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

N2O

CO2e

Land Use

kBTU/yr

General Light
Industry

812250

4.3800e003

0.0398

0.0335

2.4000e004

3.0300e003

3.0300e003

3.0300e003

3.0300e003

0.0000

43.3448

43.3448

8.3000e004

7.9000e004

43.6023

Parking Lot

0

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

User Defined
Industrial

0

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

4.3800e003

0.0398

0.0335

2.4000e004

3.0300e003

3.0300e003

3.0300e003

3.0300e003

0.0000

43.3448

43.3448

8.3000e004

7.9000e004

43.6023

ROG

NOx

CO

SO2

Exhaust
PM10

PM10
Total

CH4

N2O

CO2e

Total

tons/yr

CH4

MT/yr

Mitigated

NaturalGa
s Use

Fugitive
PM10

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

Land Use

kBTU/yr

General Light
Industry

812250

4.3800e003

0.0398

0.0335

2.4000e004

3.0300e003

3.0300e003

3.0300e003

3.0300e003

0.0000

43.3448

43.3448

8.3000e004

7.9000e004

43.6023

Parking Lot

0

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

User Defined
Industrial

0

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

4.3800e003

0.0398

0.0335

2.4000e004

3.0300e003

3.0300e003

3.0300e003

3.0300e003

0.0000

43.3448

43.3448

8.3000e004

7.9000e004

43.6023

Total

tons/yr

MT/yr

CalEEMod Version: CalEEMod.2016.3.2

Page 23 of 30
Cadiz WTP 051619 - Mojave Desert AQMD Air District, Annual

5.3 Energy by Land Use - Electricity
Unmitigated

Electricity
Use

Total CO2

CH4

N2O

CO2e

Land Use

kWh/yr

General Light
Industry

253750

80.8502

3.3400e003

6.9000e004

81.1394

Parking Lot

1400

0.4461

2.0000e005

0.0000

0.4477

User Defined
Industrial

0

0.0000

0.0000

0.0000

0.0000

81.2963

3.3600e003

6.9000e004

81.5871

Total CO2

CH4

N2O

CO2e

Total

MT/yr

Mitigated

Electricity
Use
Land Use

kWh/yr

General Light
Industry

253750

80.8502

3.3400e003

6.9000e004

81.1394

Parking Lot

1400

0.4461

2.0000e005

0.0000

0.4477

User Defined
Industrial

0

0.0000

0.0000

0.0000

0.0000

81.2963

3.3600e003

6.9000e004

81.5871

Total

6.0 Area Detail

MT/yr
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6.0 Area Detail
6.1 Mitigation Measures Area

ROG

NOx

CO

SO2

Category

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

Bio- CO2

NBio- CO2 Total CO2

tons/yr

CH4

N2O

CO2e

MT/yr

Mitigated

0.1270

0.0000

3.2000e004

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

6.3000e004

6.3000e004

0.0000

0.0000

6.7000e004

Unmitigated

0.1270

0.0000

3.2000e004

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

6.3000e004

6.3000e004

0.0000

0.0000

6.7000e004

CO

SO2

Exhaust
PM10

PM10
Total

CH4

N2O

CO2e

6.2 Area by SubCategory
Unmitigated

ROG

NOx

SubCategory

Fugitive
PM10

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

tons/yr

MT/yr

Architectural
Coating

0.0291

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Consumer
Products

0.0979

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Landscaping

3.0000e005

0.0000

3.2000e004

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

6.3000e004

6.3000e004

0.0000

0.0000

6.7000e004

Total

0.1270

0.0000

3.2000e004

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

6.3000e004

6.3000e004

0.0000

0.0000

6.7000e004
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6.2 Area by SubCategory
Mitigated

ROG

NOx

CO

SO2

SubCategory

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

tons/yr

CH4

N2O

CO2e

MT/yr

Architectural
Coating

0.0291

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Consumer
Products

0.0979

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Landscaping

3.0000e005

0.0000

3.2000e004

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

6.3000e004

6.3000e004

0.0000

0.0000

6.7000e004

Total

0.1270

0.0000

3.2000e004

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

6.3000e004

6.3000e004

0.0000

0.0000

6.7000e004

7.0 Water Detail
7.1 Mitigation Measures Water
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Total CO2

CH4

Category

N2O

CO2e

MT/yr

Mitigated

25.8192

0.1894

4.6500e003

31.9401

Unmitigated

25.8192

0.1894

4.6500e003

31.9401

CH4

N2O

CO2e

7.2 Water by Land Use
Unmitigated

Indoor/Out
door Use

Total CO2

Land Use

Mgal

General Light
Industry

5.78125 /
0

25.8192

0.1894

4.6500e003

31.9401

Parking Lot

0/0

0.0000

0.0000

0.0000

0.0000

User Defined
Industrial

0/0

0.0000

0.0000

0.0000

0.0000

25.8192

0.1894

4.6500e003

31.9401

Total

MT/yr
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7.2 Water by Land Use
Mitigated

Indoor/Out
door Use

Total CO2

CH4

N2O

CO2e

Land Use

Mgal

General Light
Industry

5.78125 /
0

25.8192

0.1894

4.6500e003

31.9401

Parking Lot

0/0

0.0000

0.0000

0.0000

0.0000

User Defined
Industrial

0/0

0.0000

0.0000

0.0000

0.0000

25.8192

0.1894

4.6500e003

31.9401

Total

MT/yr

8.0 Waste Detail
8.1 Mitigation Measures Waste
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Category/Year

Total CO2

CH4

N2O

CO2e

MT/yr

Mitigated

6.2927

0.3719

0.0000

15.5900

Unmitigated

6.2927

0.3719

0.0000

15.5900

CH4

N2O

CO2e

8.2 Waste by Land Use
Unmitigated

Waste
Disposed

Total CO2

Land Use

tons

General Light
Industry

31

6.2927

0.3719

0.0000

15.5900

Parking Lot

0

0.0000

0.0000

0.0000

0.0000

User Defined
Industrial

0

0.0000

0.0000

0.0000

0.0000

6.2927

0.3719

0.0000

15.5900

Total

MT/yr

Date: 5/16/2019 2:22 PM

CalEEMod Version: CalEEMod.2016.3.2

Page 29 of 30

Date: 5/16/2019 2:22 PM

Cadiz WTP 051619 - Mojave Desert AQMD Air District, Annual

8.2 Waste by Land Use
Mitigated

Waste
Disposed

Total CO2

CH4

N2O

CO2e

Land Use

tons

General Light
Industry

31

6.2927

0.3719

0.0000

15.5900

Parking Lot

0

0.0000

0.0000

0.0000

0.0000

User Defined
Industrial

0

0.0000

0.0000

0.0000

0.0000

6.2927

0.3719

0.0000

15.5900

Total

MT/yr

9.0 Operational Offroad
Equipment Type

Number

Hours/Day

Days/Year

Horse Power

Load Factor

Fuel Type

Hours/Day

Hours/Year

Horse Power

Load Factor

Fuel Type

10.0 Stationary Equipment
Fire Pumps and Emergency Generators
Equipment Type

Number

Emergency Generator

1

1

200

500

0.73 CNG

Boilers
Equipment Type

User Defined Equipment

Number

Heat Input/Day

Heat Input/Year

Boiler Rating

Fuel Type
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Equipment Type

Number

10.1 Stationary Sources
Unmitigated/Mitigated

ROG

NOx

CO

SO2

Equipment Type

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

tons/yr

CH4

N2O

CO2e

MT/yr

Emergency
Generator - CNG
(500 - 9999 HP)

0.4399

0.0339

1.1458

1.5000e004

2.4300e003

2.4300e003

2.4300e003

2.4300e003

0.0000

25.4969

25.4969

0.0533

0.0000

26.8297

Total

0.4399

0.0339

1.1458

1.5000e004

2.4300e003

2.4300e003

2.4300e003

2.4300e003

0.0000

25.4969

25.4969

0.0533

0.0000

26.8297

11.0 Vegetation

2012 EIR Supplemental Air and GHG Emissions Appendix

POLLUTANT EMISSIONS FROM LOCOMOTIVE DELIVERY OF CONSTRUCTION EQUIPMENT
FUEL CONSUMPTION RATE (TON‐MILES/GAL):

400

LINE‐HAUL EMISSION FACTORS (g/bhp‐hr)
PM10
HC
NOx
Uncontrolled
0.32
0.48
13
Tier 0
0.32
0.48
8.6
Tier 0+
0.2
0.3
7.2
Tier 1
0.32
0.47
6.7
Tier 1+
0.2
0.29
6.7
Tier 2
0.18
0.26
4.95
Tier 2+ & Tier 3
0.08
0.13
4.95
Tier 4
0.015
0.04
1

CO
1.28
1.28
1.28
1.28
1.28
1.28
1.28
1.28

CONVERSION FACTOR (bhp‐hr/gal)
Large Line‐Haul and Passenger:

20.8

HC to VOC CONVERSTION FACTOR:

1.053

TRANSPORTATION LOAD (tons):

2000

TRANSPORTATION DISTANCE (mi):

180

POLLUTANT EMISSIONS (lbs)
Uncontrolled
Tier 0
Tier 0+
Tier 1
Tier 1+
Tier 2
Tier 2+ & Tier 3
Tier 4

PM10
13.21
13.21
8.26
13.21
8.26
7.43
3.30
0.62

VOC
20.86
20.86
13.04
20.43
12.60
11.30
5.65
1.74

NOx
536.61
354.99
297.20
276.56
276.56
204.32
204.32
41.28

CO
52.84
52.84
52.84
52.84
52.84
52.84
52.84
52.84

PM2.5a
12.15
12.15
7.60
12.15
7.60
6.84
3.04
0.57

Source: USEPA, Office of Transportation and Air Quality, EPA-420-F-09-025,
Emission Factors for Locomotives, April 2009.
a

PM2.5 emissions for hauling trains were calculated as 92% of PM10 emissions, based on
ARB's CEIDARS database for PM2.5 fractions.

DELIVERY TRUCK EMISSIONS DURING CONSTRUCTION
EMISSION FACTORS
Scenario Year: 2012
All model years in the range 1968 to 2012
Delivery Trucksa
(pounds/mile)
CO
NOx
ROG
SOx
PM10
PM2.5

0.015457411
0.017324228
0.002237757
2.66688E‐05
0.000649749
0.000549539

TRAVEL DISTANCE (MILES):

320

NUMBER OF TRUCKS DAILY:

10

POLLUTANT EMISSIONS
pounds/day
CO
49.46371424
NOx
55.43753031
ROG
7.160821076
SOx
0.08534023
PM10
2.079198319
PM2.5
1.758525941

a

Based on EMFAC 2007 (v2.3) Burden Model Emission Factors compiled by SCAQMD for

on‐road delivery trucks (>8,500 pounds) in 2012.

SITE ACCESS - FUGITIVE DUST
Conservation and Recovery Component

Unpaved Road Fugitive Dust from Trucks During Construction
Emission Factors
VMT 1

(pounds/VMT)

Emissions Without Dust Control

2

(miles/day)

PM10

PM2.5

160

1.4

0.1

(pounds/day)
PM10
PM2.5
221.4

22.1

Emissions With Dust Control
(pounds/day)
55.8

5.6

1 Total VMT from constructon worker trips
2 Based on AP-42 Emission Factor: E (lbs/VMT) =k (s/12)^a (W/3)^b
Where:
E = emission rate in pounds per vehicle mile traveled
k = particle size multiplier (assumed 1.5 lb/VMT for PM10 and 0.15 lb/VMT for PM2.5 per AP-42, Table 13.2.2-2)
a = 0.9
b = 0.45
s = silt content (assumed 8.5% for a construction site per AP-42, Table 13.2.2-1)
W = averge weight (tons) of vehicles (assumed 100% shuttle buses that weight 5 tons)
3 Dust control mesures include limiting maximum speed on unpaved roads to 25 miles per hour and watering of
of unpaved roads at least twice daily.

3

PIPELINE TRENCHING FUGITIVE DUST EMISSIONS
Worst-Case Daily Grading

a

10,000 Square Feet
10 daysb

Trenching Duration Fugitive Dust Stockpiling Parameters
Silt Contentc
6.9

Precipitation Days
0

Mean Wind Speed Percentd
100

TSP Fraction
0.5

Areae (acres)
0.02

Mean Wind Speed
mph
10

Moisture Contentc
7.9

Dirt Handled
cy
3704

Dirt Handledg
lb/day
926,000

Hours of Operation
8

Overburden Coefficienth
1

Silt Content
6.9

Fugitive Dust Material Handling
Aerodynamic Particle Size Multiplierf
0.35
Bulldozing Fugitive Dust Parameters
Number of Dozers Daily
1

i

PM10 Scaling Factor
0.75

j

Incremental Increase in Fugitive Dust Emissions from Construction Operations
Equations:
k

Storage Piles : PM10 Emissions (lb/day) = 1.7 x (silt content/1.5) x ((365-precipitation days)/235) x wind speed percent/15 x TSP fraction x Area) x (1 - control efficiency)
Material Handlingl PM10 Emissions (lb/day) = (0.0032 x aerodynamic particle size multiplier x (wind speed (mph)/5)1.3/(moisture content/2)1.4 x dirt handled (lb/day)/2,000 (lb/ton)
(1 - control efficiency)
m
1.5
1.4
Bulldzing PM10 Emissions (lb/day) = (overburden coefficient x silt content )/moisture content x PM10 scaling factor x hours of operation x (1-control efficiency)
Description
Storage Piles
Material Handling
Bulldozing
Total

Control Efficiency
%
61
61
61

n

PM10
lb/day
0.32
0.07
2.35
2.74

Notes:
a) Area to be trenched (100-foot segments).
b) Trenching duration per 100-foot segment.
c) USEPA, AP-42, July 1998, Table 11.9-3 Typical Values for Correction Factors Applicable to the Predictive Emission Factor Equations
d) Mean wind speed percent - percent of time mean wind speed exceeds 12 mph.
e Assumed storage piles are 0.02 acres in size
f) USEPA, AP-42, Jan 1995, Section 13.2.4 Aggregate Handling and Storage Piles, p 13.2.4-3 Aerodynamic particle size multiplier for < 10 μm
g) Assuming 3704 cubic yards of dirt handled [(3704 cyd x 2,500 lb/cyd)/10 days = 926,000 lb/day)
h) USEPA, AP-42, October 1998, Section 11.9 Western Surface Coal Mining, Table 11.9-1, Equation for Overburden Bulldozing.
i) USEPA, AP-42, October 1998, Table 11.9-3 Typical Values for Correction Factors Applicable to the Predictive Emission Factor Equations
j) USEPA, AP-42, October 1998, Section 11.9 Wester Surface Coal Mining, Table 11.9-1 Scaling Factors.
k) USEPA, Fugitive Dust Background Document and Technical Information Document for Best Available Control Measures, Sept 1992, EPA-450/2-92-004, Equation 2-12
l) USEPA, AP-42, Jan 1995, Section 13.2.4 Aggregate Handling and Storage Piles, Equation 1
m) USEPA, AP-42, October 1998, Table 11.9-1, Equation for Overburden Bulldozing.
n) Includes watering at least three times a day (61% control efficiency)
o) ARB's CEIDARS database PM2.5 fractions - construction dust category for fugitive emissions.

PM2.5 io
lb/day
0.07
0.01
0.49
0.56

WELLFIELD FUGITIVE DUST EMISSIONS
Worst-Case Daily Grading

a

125,000 Square Feet

Fugitive Dust Grading Parameters
b

Vehicle Speed (mph)
7.1

Vehicle Miles Traveled c
2.15

Fugitive Dust Material Handling
Aerodynamic Particle Size Multiplierd
0.35

Mean Wind Speed
mph
10

Moisture Contente
7.9

Dirt Handledf
cy/day
6130

Hours of Operation
8

Overburden Coefficienth
1

Silt Content
6.9

Dirt Handledg
lb/day
15,325,000

Bulldozing Fugitive Dust Parameters
Number of Dozers Daily
1

i

PM10 Scaling Factor
0.75

j

Incremental Increase in Fugitive Dust Emissions from Construction Operations
Equations:
k
2.0
Grading : PM10 Emissions (lb/day) = 0.60 x 0.051 x mean vehicle speed x VMTx (1 - control efficiency)
Material HandlinglPM10 Emissions (lb/day) = (0.0032 x aerodynamic particle size multiplier x (wind speed (mph)/5)1.3/(moisture content/2)1.4 x dirt handled (lb/day)/2,000 (lb/ton)
(1 - control efficiency)
m
1.5
1.4
Bulldzing PM10 Emissions (lb/day) = (overburden coefficient x silt content )/moisture content x PM10 scaling factor x hours of operation x (1-control efficiency)

Description
Earthmoving
Material Handling
Bulldozing
Total

Control Efficiency
%
61
61
61

n

PM10
lb/day
1.29
1.20
2.35
4.84

Notes:
a) Grading of well pads - one acre/day.
b)The AP-42 default value is 7.1 mph.
c) Assumed 13 foot wide blade with 2 foot overlap (11 foot wide). Vehicle miles traveled (VMT) = (125,000 sq ft/11 foot x mile/5,280 ft) = 2.15220385674931 mile
d) USEPA, AP-42, Jan 1995, Section 13.2.4 Aggregate Handling and Storage Piles, p 13.2.4-3 Aerodynamic particle size multiplier for < 10 μm
e) USEPA, AP-42, July 1998, Table 11.9-3 Typical Values for Correction Factors Applicable to the Predictive Emission Factor Equations
f) Amount of dirt to be handled daily assuming 125,000 sf area graded at a depth of 1 feet.
g) Assuming 6130 cubic yards of dirt handled (6130 cyd x 2,500 lb/cyd) = 15,325,000 lb/day)
h) USEPA, AP-42, October 1998, Section 11.9 Western Surface Coal Mining, Table 11.9-1, Equation for Overburden Bulldozing.
i) USEPA, AP-42, October 1998, Table 11.9-3 Typical Values for Correction Factors Applicable to the Predictive Emission Factor Equations
j) USEPA, AP-42, October 1998, Section 11.9 Wester Surface Coal Mining, Table 11.9-1 Scaling Factors.
k) USEPA, AP-42, July 1998, Table 11.9-1, Equation for Site Grading ≤ 10 μm
l) USEPA, AP-42, Jan 1995, Section 13.2.4 Aggregate Handling and Storage Piles, Equation 1
m) USEPA, AP-42, October 1998, Table 11.9-1, Equation for Overburden Bulldozing.
n) Includes watering at least three times a day (61% control efficiency)
o) ARB's CEIDARS database PM2.5 fractions - construction dust category for fugitive emissions.

PM2.5 o
lb/day
0.27
0.25
0.49
1.02

DELIVERY TRUCK EMISSIONS DURING PROJECT OPERATIONS
commute to Cadiz
EMISSION FACTORS
Scenario Year: 2013
All model years in the range 1969 to 2013
Delivery Trucksa
(pounds/mile)
CO
NOx
ROG
SOx
PM10
PM2.5

0.014077785
0.015773115
0.002062954
2.68223E‐05
0.000599558
0.000501736

TRAVEL DISTANCE (MILES):

320

NUMBER OF TRUCKS DAILY:

2

POLLUTANT EMISSIONS
pounds/day
CO
9.009782266
NOx
10.09479331
ROG
1.320290312
SOx
0.017166299
PM10
0.383717261
PM2.5
0.32111076

a

Based on EMFAC 2007 (v2.3) Burden Model Emission Factors compiled by SCAQMD for

on‐road delivery trucks (>8,500 pounds) in 2013, which is when project operations would
commence.

OPERATIONAL - FUGITIVE DUST
Unpaved Road Fugitive Dust from Trucks During Project Operations
Emission Factors
VMT 1

(pounds/VMT)

Emissions Without Dust Control

2

(miles/day)

PM10

PM2.5

60

1.1

0.1

(pounds/day)
PM10
PM2.5
66.0

6.6

Emissions With Dust Control
(pounds/day)
37.0

1.7

1 Total VMT from constructon worker trips for conveyance pipeline.
2 Based on AP-42 Emission Factor: E (lbs/VMT) =k (s/12)^a (W/3)^b
Where:
E = emission rate in pounds per vehicle mile traveled
k = particle size multiplier (assumed 1.5 lb/VMT for PM10 and 0.15 lb/VMT for PM2.5 per AP-42, Table 13.2.2-2)
a = 0.9
b = 0.45
s = silt content (assumed 8.5% for a construction site per AP-42, Table 13.2.2-1)
W = averge weight (tons) of vehicles (assumed 3 tons)
3 Dust control mesures include limiting maximum speed on unpaved roads to 25 miles per hour
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JOB NAME Cadiz Water Project
DATE

SUBJECT Heat rate and emission data screen test for gas recip engines

8-May-12
Rev. 2

COMPUTED BY RE Menze
CHECKED BY

PURPOSE:
REFERENCES:

List the various heat rate, output power, and annual emission totals for different RE's and CTG's
1. CAT - MWM Spec sheet from CAT - MWM email of 30-April-2012
2. GE-Western Energy - Tech Data Sheets
3. GE-Jenbacher email of 01-May-2012 with emission data plus spec data sheet of 23-July-2010 for the J624
4. Table 4.3-6 from the project EIR, page 4.3.14

ASSUMPTIONS:

1. Ambient air temperature is
95
°F
2. Site elevation is
790
ft ASL
3. Fuel consumption at LHV
4. Data given for single units only, except for daily emissions shown for all units
5. Annual hours of operation for each RE is 8760 , though unrealistic due to maintenance requirements.
6. UHC Emissions are generally considered to include VOC's, and other Unburned Hydrocarbon compounds
7. Output power shown at 100% load
8. Post combustion treatment reductions are:
Nox = 85%
CO = 90%
VOC = 70%
9. The project output capacity will be: 2 x 4MW = 8 MW plus 2 x 2 MW units = Total capacity of - 12 MW

INPUT DATA:

Engine - Make & Model #
( kW )
Electrical output
( bhp )
Mechanical output
( rpm )
Engine speed
No. of cylinders / engine
Number of cylinders all engines

Caterpillar - MWM
TCG 2020
TCG 2032
2,000
4,000
2,790
5,507
1,500
900
20
16
72

GE - Jenbacher
J612
J624
1,951
4,002
2,760
5,521
1,500
1,500
12
24
72

TCG 2020

TGC 2032

J612

J624

( MM Btu/hr )

15.801

31.366

15.71

31.245

( kW )

2,000

4,000

1,951

4,002

Heat Rate

(Btu/kW-hr)

7,901

7,842

8,052

7,807

Efficiency

(%)

43.20

43.52

42.39

43.72

Nox

( gm / bhp )

1.20

1.20

1.10

0.60

CO

( gm / bhp )

1.90

2.30

2.50

2.50

VOC

( gm / bhp )

?

?

0.60

0.40

CALCULATIONS:
Fuel Use
Power Output

Emission rates

Before SCR

Nox Emissions

( lb / hr )

7.37

14.56

6.69

7.30

Mass flow rate

CO Emissions

( lb / hr )

11.68

27.90

15.20

30.40

VOC Emissions

( lb / hr )

?

?

3.65

4.86

Nox

( gm / bhp )

0.18

0.18

0.17

0.09

CO

( gm / bhp )

0.19

0.23

0.24

0.25

VOC

( gm / bhp )

?

?

0.18

0.12

After SCR

After SCR

Nox Emissions

( lb / hr )

1.11

2.18

1.00

1.09

Mass flow rate

CO Emissions

( lb / hr )

1.17

2.79

1.46

3.04

VOC Emissions

( lb / hr )

?

?

1.09

Daily Nox - 4 units

( lb / day )

53.10

104.80

Daily CO - 4 units

( lb / day )

56.05

133.91

Daily VOC - 4 units

( lb / day )

?

?

Daily flow

MDAQMD Thresholds of
Significance
lb/day
Pollutant
NOX
137
CO
548
VOC
137

GEJenbacher

CAT - MWM

1.46

Project Daily
Total

Project Daily
Total

48.15

52.53

100.68

157.90

70.03

145.93

215.96

189.96

52.53

70.05

122.57

PROJECT OPERATIONAL PM EMISSIONS - NATURAL GAS-FIRED RECIPRICATING ENGINES
Project:

Cadiz

Unit
(MMBTU/hr)a
(MMBTU/day)

Caterpillar - MWM
TCG 2020
TCG 2032
15.801
31.366
379.224
752.784

Emission
Factorc
lb/MMBTU
0.0000771
0.0000771

Emissions per Emissions per
day
year
lbs/day
tons/year
0.173771064 0.031713219
0.173771064 0.031713219

Emission
Factorc
lb/MMBTU
0.0000771
0.0000771

Emissions per Emissions per
day
year
lbs/day
tons/year
0.115955316 0.021161845
0.115955316 0.021161845

GE - Jenbacher
J612
J624
15.71
31.245
377.04
749.88

AT 75,000 AFYb

Pollutant
PM10
PM2.5

AT 50,000 AFYd

Pollutant
PM10
PM2.5

a

CH2MHILL, Heat rate and emission data screen test for gas receip engines, May 3, 2012.
For 75,000 AFY, two J612 engines and two J624 engines would be used for a total output capacity of
12 MW.
c
AP-42, Chapter 3.2 Natural Gas-Fired Recipricating Engines, August 2000.
d
For 50,000 AFY, two J612 engines and one J624 engine would be used for a toal output capacity of
8 MW.
b

POLLUTANT EMISSIONS FROM LOCOMOTIVE DELIVERY OF CONSTRUCTION EQUIPMENT
FUEL CONSUMPTION RATE (TON‐MILES/GAL):

400

LINE‐HAUL EMISSION FACTORS (g/bhp‐hr)
PM10
HC
NOx
Uncontrolled
0.32
0.48
13
Tier 0
0.32
0.48
8.6
Tier 0+
0.2
0.3
7.2
Tier 1
0.32
0.47
6.7
Tier 1+
0.2
0.29
6.7
Tier 2
0.18
0.26
4.95
Tier 2+ & Tier 3
0.08
0.13
4.95
Tier 4
0.015
0.04
1

CO
1.28
1.28
1.28
1.28
1.28
1.28
1.28
1.28

CONVERSION FACTOR (bhp‐hr/gal)
Large Line‐Haul and Passenger:

20.8

HC to VOC CONVERSTION FACTOR:

1.053

TRANSPORTATION LOAD (tons):

2000

TRANSPORTATION DISTANCE (mi):

180

POLLUTANT EMISSIONS (lbs)
Uncontrolled
Tier 0
Tier 0+
Tier 1
Tier 1+
Tier 2
Tier 2+ & Tier 3
Tier 4

PM10
13.21
13.21
8.26
13.21
8.26
7.43
3.30
0.62

VOC
20.86
20.86
13.04
20.43
12.60
11.30
5.65
1.74

NOx
536.61
354.99
297.20
276.56
276.56
204.32
204.32
41.28

CO
52.84
52.84
52.84
52.84
52.84
52.84
52.84
52.84

PM2.5a
12.15
12.15
7.60
12.15
7.60
6.84
3.04
0.57

Source: USEPA, Office of Transportation and Air Quality, EPA-420-F-09-025,
Emission Factors for Locomotives, April 2009.
a

PM2.5 emissions for hauling trains were calculated as 92% of PM10 emissions, based on
ARB's CEIDARS database for PM2.5 fractions.

DELIVERY TRUCK EMISSIONS DURING CONSTRUCTION
EMISSION FACTORS
Scenario Year: 2012
All model years in the range 1968 to 2012
Delivery Trucksa
(pounds/mile)
CO
NOx
ROG
SOx
PM10
PM2.5

0.015457411
0.017324228
0.002237757
2.66688E‐05
0.000649749
0.000549539

TRAVEL DISTANCE (MILES):

320

NUMBER OF TRUCKS DAILY:

10

POLLUTANT EMISSIONS
pounds/day
CO
49.46371424
NOx
55.43753031
ROG
7.160821076
SOx
0.08534023
PM10
2.079198319
PM2.5
1.758525941

a

Based on EMFAC 2007 (v2.3) Burden Model Emission Factors compiled by SCAQMD for

on‐road delivery trucks (>8,500 pounds) in 2012.

SITE ACCESS - FUGITIVE DUST
Conservation and Recovery Component

Unpaved Road Fugitive Dust from Trucks During Construction
Emission Factors
VMT 1

(pounds/VMT)

Emissions Without Dust Control

2

(miles/day)

PM10

PM2.5

160

1.4

0.1

(pounds/day)
PM10
PM2.5
221.4

22.1

Emissions With Dust Control
(pounds/day)
55.8

5.6

1 Total VMT from constructon worker trips
2 Based on AP-42 Emission Factor: E (lbs/VMT) =k (s/12)^a (W/3)^b
Where:
E = emission rate in pounds per vehicle mile traveled
k = particle size multiplier (assumed 1.5 lb/VMT for PM10 and 0.15 lb/VMT for PM2.5 per AP-42, Table 13.2.2-2)
a = 0.9
b = 0.45
s = silt content (assumed 8.5% for a construction site per AP-42, Table 13.2.2-1)
W = averge weight (tons) of vehicles (assumed 100% shuttle buses that weight 5 tons)
3 Dust control mesures include limiting maximum speed on unpaved roads to 25 miles per hour and watering of
of unpaved roads at least twice daily.

3

PIPELINE TRENCHING FUGITIVE DUST EMISSIONS
Worst-Case Daily Grading

a

10,000 Square Feet
10 daysb

Trenching Duration Fugitive Dust Stockpiling Parameters
Silt Contentc
6.9

Precipitation Days
0

Mean Wind Speed Percentd
100

TSP Fraction
0.5

Areae (acres)
0.02

Mean Wind Speed
mph
10

Moisture Contentc
7.9

Dirt Handled
cy
3704

Dirt Handledg
lb/day
926,000

Hours of Operation
8

Overburden Coefficienth
1

Silt Content
6.9

Fugitive Dust Material Handling
Aerodynamic Particle Size Multiplierf
0.35
Bulldozing Fugitive Dust Parameters
Number of Dozers Daily
1

i

PM10 Scaling Factor
0.75

j

Incremental Increase in Fugitive Dust Emissions from Construction Operations
Equations:
k

Storage Piles : PM10 Emissions (lb/day) = 1.7 x (silt content/1.5) x ((365-precipitation days)/235) x wind speed percent/15 x TSP fraction x Area) x (1 - control efficiency)
Material Handlingl PM10 Emissions (lb/day) = (0.0032 x aerodynamic particle size multiplier x (wind speed (mph)/5)1.3/(moisture content/2)1.4 x dirt handled (lb/day)/2,000 (lb/ton)
(1 - control efficiency)
m
1.5
1.4
Bulldzing PM10 Emissions (lb/day) = (overburden coefficient x silt content )/moisture content x PM10 scaling factor x hours of operation x (1-control efficiency)
Description
Storage Piles
Material Handling
Bulldozing
Total

Control Efficiency
%
61
61
61

n

PM10
lb/day
0.32
0.07
2.35
2.74

Notes:
a) Area to be trenched (100-foot segments).
b) Trenching duration per 100-foot segment.
c) USEPA, AP-42, July 1998, Table 11.9-3 Typical Values for Correction Factors Applicable to the Predictive Emission Factor Equations
d) Mean wind speed percent - percent of time mean wind speed exceeds 12 mph.
e Assumed storage piles are 0.02 acres in size
f) USEPA, AP-42, Jan 1995, Section 13.2.4 Aggregate Handling and Storage Piles, p 13.2.4-3 Aerodynamic particle size multiplier for < 10 μm
g) Assuming 3704 cubic yards of dirt handled [(3704 cyd x 2,500 lb/cyd)/10 days = 926,000 lb/day)
h) USEPA, AP-42, October 1998, Section 11.9 Western Surface Coal Mining, Table 11.9-1, Equation for Overburden Bulldozing.
i) USEPA, AP-42, October 1998, Table 11.9-3 Typical Values for Correction Factors Applicable to the Predictive Emission Factor Equations
j) USEPA, AP-42, October 1998, Section 11.9 Wester Surface Coal Mining, Table 11.9-1 Scaling Factors.
k) USEPA, Fugitive Dust Background Document and Technical Information Document for Best Available Control Measures, Sept 1992, EPA-450/2-92-004, Equation 2-12
l) USEPA, AP-42, Jan 1995, Section 13.2.4 Aggregate Handling and Storage Piles, Equation 1
m) USEPA, AP-42, October 1998, Table 11.9-1, Equation for Overburden Bulldozing.
n) Includes watering at least three times a day (61% control efficiency)
o) ARB's CEIDARS database PM2.5 fractions - construction dust category for fugitive emissions.

PM2.5 io
lb/day
0.07
0.01
0.49
0.56

WELLFIELD FUGITIVE DUST EMISSIONS
Worst-Case Daily Grading

a

125,000 Square Feet

Fugitive Dust Grading Parameters
b

Vehicle Speed (mph)
7.1

Vehicle Miles Traveled c
2.15

Fugitive Dust Material Handling
Aerodynamic Particle Size Multiplierd
0.35

Mean Wind Speed
mph
10

Moisture Contente
7.9

Dirt Handledf
cy/day
6130

Hours of Operation
8

Overburden Coefficienth
1

Silt Content
6.9

Dirt Handledg
lb/day
15,325,000

Bulldozing Fugitive Dust Parameters
Number of Dozers Daily
1

i

PM10 Scaling Factor
0.75

j

Incremental Increase in Fugitive Dust Emissions from Construction Operations
Equations:
k
2.0
Grading : PM10 Emissions (lb/day) = 0.60 x 0.051 x mean vehicle speed x VMTx (1 - control efficiency)
Material HandlinglPM10 Emissions (lb/day) = (0.0032 x aerodynamic particle size multiplier x (wind speed (mph)/5)1.3/(moisture content/2)1.4 x dirt handled (lb/day)/2,000 (lb/ton)
(1 - control efficiency)
m
1.5
1.4
Bulldzing PM10 Emissions (lb/day) = (overburden coefficient x silt content )/moisture content x PM10 scaling factor x hours of operation x (1-control efficiency)

Description
Earthmoving
Material Handling
Bulldozing
Total

Control Efficiency
%
61
61
61

n

PM10
lb/day
1.29
1.20
2.35
4.84

Notes:
a) Grading of well pads - one acre/day.
b)The AP-42 default value is 7.1 mph.
c) Assumed 13 foot wide blade with 2 foot overlap (11 foot wide). Vehicle miles traveled (VMT) = (125,000 sq ft/11 foot x mile/5,280 ft) = 2.15220385674931 mile
d) USEPA, AP-42, Jan 1995, Section 13.2.4 Aggregate Handling and Storage Piles, p 13.2.4-3 Aerodynamic particle size multiplier for < 10 μm
e) USEPA, AP-42, July 1998, Table 11.9-3 Typical Values for Correction Factors Applicable to the Predictive Emission Factor Equations
f) Amount of dirt to be handled daily assuming 125,000 sf area graded at a depth of 1 feet.
g) Assuming 6130 cubic yards of dirt handled (6130 cyd x 2,500 lb/cyd) = 15,325,000 lb/day)
h) USEPA, AP-42, October 1998, Section 11.9 Western Surface Coal Mining, Table 11.9-1, Equation for Overburden Bulldozing.
i) USEPA, AP-42, October 1998, Table 11.9-3 Typical Values for Correction Factors Applicable to the Predictive Emission Factor Equations
j) USEPA, AP-42, October 1998, Section 11.9 Wester Surface Coal Mining, Table 11.9-1 Scaling Factors.
k) USEPA, AP-42, July 1998, Table 11.9-1, Equation for Site Grading ≤ 10 μm
l) USEPA, AP-42, Jan 1995, Section 13.2.4 Aggregate Handling and Storage Piles, Equation 1
m) USEPA, AP-42, October 1998, Table 11.9-1, Equation for Overburden Bulldozing.
n) Includes watering at least three times a day (61% control efficiency)
o) ARB's CEIDARS database PM2.5 fractions - construction dust category for fugitive emissions.

PM2.5 o
lb/day
0.27
0.25
0.49
1.02

DELIVERY TRUCK EMISSIONS DURING PROJECT OPERATIONS
commute to Cadiz
EMISSION FACTORS
Scenario Year: 2013
All model years in the range 1969 to 2013
Delivery Trucksa
(pounds/mile)
CO
NOx
ROG
SOx
PM10
PM2.5

0.014077785
0.015773115
0.002062954
2.68223E‐05
0.000599558
0.000501736

TRAVEL DISTANCE (MILES):

320

NUMBER OF TRUCKS DAILY:

2

POLLUTANT EMISSIONS
pounds/day
CO
9.009782266
NOx
10.09479331
ROG
1.320290312
SOx
0.017166299
PM10
0.383717261
PM2.5
0.32111076

a

Based on EMFAC 2007 (v2.3) Burden Model Emission Factors compiled by SCAQMD for

on‐road delivery trucks (>8,500 pounds) in 2013, which is when project operations would
commence.

OPERATIONAL - FUGITIVE DUST
Unpaved Road Fugitive Dust from Trucks During Project Operations
Emission Factors
VMT 1

(pounds/VMT)

Emissions Without Dust Control

2

(miles/day)

PM10

PM2.5

60

1.1

0.1

(pounds/day)
PM10
PM2.5
66.0

6.6

Emissions With Dust Control
(pounds/day)
37.0

1.7

1 Total VMT from constructon worker trips for conveyance pipeline.
2 Based on AP-42 Emission Factor: E (lbs/VMT) =k (s/12)^a (W/3)^b
Where:
E = emission rate in pounds per vehicle mile traveled
k = particle size multiplier (assumed 1.5 lb/VMT for PM10 and 0.15 lb/VMT for PM2.5 per AP-42, Table 13.2.2-2)
a = 0.9
b = 0.45
s = silt content (assumed 8.5% for a construction site per AP-42, Table 13.2.2-1)
W = averge weight (tons) of vehicles (assumed 3 tons)
3 Dust control mesures include limiting maximum speed on unpaved roads to 25 miles per hour
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425035
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1 of 1

JOB NAME Cadiz Water Project
DATE

SUBJECT Heat rate and emission data screen test for gas recip engines

8-May-12
Rev. 2

COMPUTED BY RE Menze
CHECKED BY

PURPOSE:
REFERENCES:

List the various heat rate, output power, and annual emission totals for different RE's and CTG's
1. CAT - MWM Spec sheet from CAT - MWM email of 30-April-2012
2. GE-Western Energy - Tech Data Sheets
3. GE-Jenbacher email of 01-May-2012 with emission data plus spec data sheet of 23-July-2010 for the J624
4. Table 4.3-6 from the project EIR, page 4.3.14

ASSUMPTIONS:

1. Ambient air temperature is
95
°F
2. Site elevation is
790
ft ASL
3. Fuel consumption at LHV
4. Data given for single units only, except for daily emissions shown for all units
5. Annual hours of operation for each RE is 8760 , though unrealistic due to maintenance requirements.
6. UHC Emissions are generally considered to include VOC's, and other Unburned Hydrocarbon compounds
7. Output power shown at 100% load
8. Post combustion treatment reductions are:
Nox = 85%
CO = 90%
VOC = 70%
9. The project output capacity will be: 2 x 4MW = 8 MW plus 2 x 2 MW units = Total capacity of - 12 MW

INPUT DATA:

Engine - Make & Model #
( kW )
Electrical output
( bhp )
Mechanical output
( rpm )
Engine speed
No. of cylinders / engine
Number of cylinders all engines

Caterpillar - MWM
TCG 2020
TCG 2032
2,000
4,000
2,790
5,507
1,500
900
20
16
72

GE - Jenbacher
J612
J624
1,951
4,002
2,760
5,521
1,500
1,500
12
24
72

TCG 2020

TGC 2032

J612

J624

( MM Btu/hr )

15.801

31.366

15.71

31.245

( kW )

2,000

4,000

1,951

4,002

Heat Rate

(Btu/kW-hr)

7,901

7,842

8,052

7,807

Efficiency

(%)

43.20

43.52

42.39

43.72

Nox

( gm / bhp )

1.20

1.20

1.10

0.60

CO

( gm / bhp )

1.90

2.30

2.50

2.50

VOC

( gm / bhp )

?

?

0.60

0.40

CALCULATIONS:
Fuel Use
Power Output

Emission rates

Before SCR

Nox Emissions

( lb / hr )

7.37

14.56

6.69

7.30

Mass flow rate

CO Emissions

( lb / hr )

11.68

27.90

15.20

30.40

VOC Emissions

( lb / hr )

?

?

3.65

4.86

Nox

( gm / bhp )

0.18

0.18

0.17

0.09

CO

( gm / bhp )

0.19

0.23

0.24

0.25

VOC

( gm / bhp )

?

?

0.18

0.12

After SCR

After SCR

Nox Emissions

( lb / hr )

1.11

2.18

1.00

1.09

Mass flow rate

CO Emissions

( lb / hr )

1.17

2.79

1.46

3.04

VOC Emissions

( lb / hr )

?

?

1.09

Daily Nox - 4 units

( lb / day )

53.10

104.80

Daily CO - 4 units

( lb / day )

56.05

133.91

Daily VOC - 4 units

( lb / day )

?

?

Daily flow

MDAQMD Thresholds of
Significance
lb/day
Pollutant
NOX
137
CO
548
VOC
137

GEJenbacher

CAT - MWM

1.46

Project Daily
Total

Project Daily
Total

48.15

52.53

100.68

157.90

70.03

145.93

215.96

189.96

52.53

70.05

122.57

PROJECT OPERATIONAL PM EMISSIONS - NATURAL GAS-FIRED RECIPRICATING ENGINES
Project:

Cadiz

Unit
(MMBTU/hr)a
(MMBTU/day)

Caterpillar - MWM
TCG 2020
TCG 2032
15.801
31.366
379.224
752.784

Emission
Factorc
lb/MMBTU
0.0000771
0.0000771

Emissions per Emissions per
day
year
lbs/day
tons/year
0.173771064 0.031713219
0.173771064 0.031713219

Emission
Factorc
lb/MMBTU
0.0000771
0.0000771

Emissions per Emissions per
day
year
lbs/day
tons/year
0.115955316 0.021161845
0.115955316 0.021161845

GE - Jenbacher
J612
J624
15.71
31.245
377.04
749.88

AT 75,000 AFYb

Pollutant
PM10
PM2.5

AT 50,000 AFYd

Pollutant
PM10
PM2.5

a

CH2MHILL, Heat rate and emission data screen test for gas receip engines, May 3, 2012.
For 75,000 AFY, two J612 engines and two J624 engines would be used for a total output capacity of
12 MW.
c
AP-42, Chapter 3.2 Natural Gas-Fired Recipricating Engines, August 2000.
d
For 50,000 AFY, two J612 engines and one J624 engine would be used for a toal output capacity of
8 MW.
b

EMISSIONS OF GREENHOUSE GAS EMISSIONS FROM CONSTRUCTION
Project Name:
Analysis Year:
Analysis Scenario:
EMISSION FACTORSa

Diesel Fuel :
Gasoline:

Cadiz
2012
Proposed Project
Carbon
Dioxide
Emission
Factors
(kg/gal):

Methane
Emission
Factors
(kg/gal):

Nitrous Oxide
Emission
Factors
(kg/gal):

10.21
8.78

0.00058
0.0005

0.00026
0.00022

Offroad and Onroad Diesel Construction Equipment Emissions
Carbon Dioxide (metric
tons)b:
Gallons of Diesel Fuel
Consumed:

10577.23
1036897.44

Onroad Gasoline Emissions (Worker Trips)
Carbon Dioxide (metric
tons)c:
Gallons of Gasoline
Consumed:

1702.31
194058.97

Methane and Nitrous Oxide Emissions

Methane (metric tons):
Nitrous Oxide (metric
tons):

Diesel Fuel
Consumption
Emissions

Gasoline
Consumption
Emissions

0.59663

0.09626

0.26746

0.04235

GREENHOUSE GAS EMISSIONS

Carbon Dioxide
Methane
Nitrous Oxide
Total Emissions:

a

Emissions
(metric tons)
12,279.54
0.693
0.310
12,280.54

CO2
Equivalency
Factors
1
21
310

2012 Climate Registry Default Emisison Factors, Table 13.1 and Table 13.7.
From URBEMIS outputs.
c
From calculations based on EMFAC2007 emission factors.
b

CO2
Equivalent
Emissions
(metric tons)
12,279.54
14.55
96.04
12,390.13

DELIVERY TRUCK GHG EMISSIONS DURING CONSTRUCTION
EMISSION FACTORS
Scenario Year: 2012
All model years in the range 1968 to 2012
Delivery Trucksa
(pounds/mile)
CO2
CH4

2.766284144
0.000106675

TRAVEL DISTANCE (MILES):

320

NUMBER OF TRUCKS DAILY:

10

TOTAL PROJECT CONSTRUCTION DAYS:

264

ANNUAL CO2 and CH4 POLLUTANT EMISSIONS

CO2
CH4

pounds/day
8852.109261
0.341360918

metric
tons/year
1051.63058
0.040553677

CO2e
factors
1
21

CO2e emissions
(metric tons/year)
1051.63058
0.851627218

CO2e
factors
310

CO2e emissions
(metric tons/year)
5.640569343

ANNUAL N2O POLLUTANT EMISSIONS

Diesel
Fuel b:

N2O

CH4
Factors
(kg/gal):

N2O
Factors
(kg/gal):

0.00058

0.00026

pounds/day
0.153159806

metric
tons/year
0.018195385

GREENHOUSE GAS EMISSIONS

Total Emissions (metric tons/year):
a

1058.12

Based on EMFAC 2007 (v2.3) Burden Model Emission Factors compiled by SCAQMD for

on‐road delivery trucks (>8,500 pounds).
2012 Climate Registry Default Emisson Factors, Table 13.7

b

DELIVERY TRUCK GHG EMISSIONS DURING PROJECT OPERATIONS
EMISSION FACTORS
Scenario Year: 2013
All model years in the range 1968 to 2012
Delivery Trucksa
(pounds/mile)

2.781634585
CH4 9.70338E-05

CO2

TRAVEL DISTANCE (MILES):

320

NUMBER OF TRUCKS DAILY:

2

TOTAL PROJECT OPERATION DAYS:

365

ANNUAL CO2 and CH4 POLLUTANT EMISSIONS

CO2
CH4

pounds/day

metric
tons/year

1780.246134
0.062101609

292.4054276
0.010200189

CO2e
factors

CO2e emissions
(metric tons/year)

1
21

292.4054276
0.214203976

CO2e
factors

CO2e emissions
(metric tons/year)

310

1.418733871

ANNUAL N2O POLLUTANT EMISSIONS

Diesel
Fuel b:

N2O

CH4
Factors
(kg/gal):

N2O
Factors
(kg/gal):

0.00058

0.00026

pounds/day

metric
tons/year

0.027863384

0.004576561

GREENHOUSE GAS EMISSIONS
Total Emissions (metric tons/year):
a

294.04

Based on EMFAC 2007 (v2.3) Burden Model Emission Factors compiled by SCAQMD for

on-road delivery trucks (>8,500 pounds) in 2013, which is the year project operations would
commence.
b

2012 Climate Registry Default Emisson Factors, Table 13.7

PROJECT OPERATIONAL GHG EMISSIONS - METROPOLITAN CRA CONVEYANCE
Project:

Cadiz

Conversion Factors:

Acre-Foot
1

Gallons (Water) Million Gallons
325,851
0.325851

Metropolitan CRA Conveyance Rate (kWh/MG):

3886

Project Extraction Values (Acre-Feet Per Year):

50000
75000

Project Energy Demand (kWh/Year):
AFY
(kWh/Year)
50000
63312849.30
75000
94969273.95

(MWh/Year)
63312.8493
94969.27395

GREENHOUSE GAS EMISSIONS (50,000 AFY)
Emission
Factorsa
Emissions
Emissions
(lbs/MWh) (metric tons/year)
681.01
19,557.42
Carbon Dioxide
Methane
0.028
0.804
Nitrous Oxide
0.006
0.172
Total Emissions:
19,558.40

CO2
Equivalency
Factors
1
21
310

CO2
Equivalent
Emissions
(tons per year)
19,557.42
16.89
53.42
19,627.72

GREENHOUSE GAS EMISSIONS (75,000 AFY)
Emission
Factorsa
Emissions
Emissions
(lbs/MWh) (metric tons/year)
681.01
29,336.13
Carbon Dioxide
Methane
0.028
1.206
Nitrous Oxide
0.006
0.258
Total Emissions:
29,337.60

a

CO2
Equivalency
Factors
1
21
310

CO2
Equivalent
Emissions
(tons per year)
29,336.13
25.33
80.12
29,441.59

Emission factors from The Climate Registry, Table 14.1 US Emission Factors by eGRID Subregion:
http://www.theclimateregistry.org/downloads/2009/05/2011-Emission-Factors.pdf
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subject

Biological Resources Survey for the Cadiz Valley Water Conservation, Recovery and Storage
Project: Revised Pipeline Right of Way Segment.

This letter report documents the findings of a biological resources and jurisdictional drainages survey conducted
for the Cadiz Valley Water Conservation, Recovery and Storage Project (Project). The survey was focused on the
revised pipeline right of way (ROW) segment. Please find below an overview of the existing conditions within
this area as well as the methods and results of the survey.

Methodology
A biological resources survey was conducted by ESA biologists Travis Marella and Greg Ainsworth on
December 28, 2017. The entirety of the revised pipeline segment was traversed, including an approximate 50-foot
buffer on each side of the alignment. A total of nine ephemeral washes, ranging from approximately five to 100
feet wide, cross the revised pipeline alignment segment. The habitat within these washes were characterized and
the limits of State-agency jurisdiction (i.e., California Department of Fish and Wildlife [CDFW] and Regional
Water Quality Control Board [RWQCB]) were delineated. Photos were taken along the revised alignment that
were surveyed and at each wash crossing. In addition to delineating potential State-jurisdictional washes, special
attention was afforded to assessing the potential for other sensitive biological resources to be present, most
notably, any burrows capable of supporting desert tortoise (Gopherus agassizii), burrowing owl (Athene
cunicularia) and American badger (Taxidea taxus), including any sign of these species such as (but not limited
to) scat, tracks and carcasses, as well as, the overall habitat value for supporting these species and other State- or
federally-listed species that have been historically recorded in the region of the Project. In addition, the
assessment evaluated the habitat potential for supporting special-status plants that were evaluated within the wellfield and conveyance pipeline alignment by ESA in May 2017.

Results
As with the majority of the Cadiz well-field and conveyance pipeline alignment, the habitat consists entirely
Mojave creosote bush scrub. This community is dominated by creosote bush (Larrea tridentata) and burrobush
(Ambrosia dumosa), and is characterized by widely spaced, tall shrubs, usually separated by bare ground. The
washes that cross the revised alignment segment are characterized as Mojave wash scrub and have higher
concentrations of creosote. Dominant perennials observed within the washes include creosote, burrobush, arrow

Biological Resources Survey for the Cadiz Valley Water Conservation, Recovery and Storage Project: Revised Pipeline Right of Way Segment.

weed (Pluchea sericea), wash rabbitbrush (Chrysothamnus paniculatus), smoke tree (Dalea spinosa) and
bladderpod (Isomerus arborea).
The nine ephemeral washes that cross the revised alignment segment are within the jurisdictional authority of the
CDFW and RWQCB.
No sign of desert tortoise, burrowing owl, American badger or any other special-status animal species were
observed along the revised alignment segment or in any of the drainages. Based on the overall habitat in the
general area and a close review of aerial imagery, the area has a low potential to support special-status wildlife
species. In particular, the potential for desert tortoise to occur is considered low, because the areas that were
surveyed are at an elevation that is considered too low for desert tortoise, but more importantly, no sign of desert
tortoise, including any burrows capable of supporting the species, were observed. Small, approximate 2-to-3-inch
reptile burrows were observed within the survey area, none of which could support desert tortoise, burrowing owl
or American badgers. The potential for rare plants to occur is similar as determined in the Rare Plant Survey
Report prepared by ESA on May 15, 2017 for the wellfield and conveyance pipeline alignment, since the habitat
is the same.

Conclusions
No special-status wildlife species, including desert tortoise, are expected to occur along the revised alignment
segment. The revised alignment will cross 9 desert washes, including Schuyler Wash, which carried substantial
flows during the winter of 2016/17. The extent of CDFW’s and RWQCB’s jurisdiction of the washes could
increase if these agencies decide to take the outer limits of the braided washes that supported historic flows;
however, ESA believes their jurisdiction should be limited to the extent delineated on the attached maps.

ATTACHMENTS:
-

Photographs
Figures
Preliminary Jurisdictional Drainage Map of Revised Pipeline Alignment Segment
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PHOTOGRAPHS

Photos 1 and 2. Typical Mojave creosote bush scrub within the survey area.

Photo 3. View of evidence of heavy flows in Schuyler Wash from the
winter of 2016/17
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Preliminary Jurisdictional Drainage Map of Revised Pipeline Alignment Segment
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Understanding the source of water for selected springs within Mojave Trails
National Monument, California
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ABSTRACT

KEYWORDS

While water sources that sustain many of the springs in the Mojave Desert have been poorly
understood, the desert ecosystem can be highly dependent on such resources. This evaluation
updates the water resource forensics of Bonanza Spring, the largest spring in the southeastern
Mojave Desert. The source of spring ﬂow at Bonanza Spring was evaluated through an integration
of published geologic maps, measured groundwater levels, water quality chemistry, and isotope
data compiled from both published sources and new samples collected for water chemistry and
isotopic composition. The results indicate that Bonanza Spring has a regional water source, in
hydraulic communication with basin ﬁll aquifer systems. Neighboring Lower Bonanza Spring
appears to primarily be a downstream manifestation of surfacing water originally discharged from
the Bonanza Spring source. Whereas other springs in the area, Hummingbird, Chuckwalla, and
Teresa Springs, each appear to be locally sourced as “perched” springs. These conclusions have
important implications for managing activities that have the potential to impact the desert
ecosystem.

Water resources; clipper
mountains; bonanza spring;
groundwater; forensics;
isotopes

Introduction
General information and data regarding springs in the
Mojave Desert are sparse, and many of these springs are
not well understood. Bonanza Spring rises in the Clipper
Mountains within the newly established Mojave Trails
National Monument, San Bernardino County, California
(Figure 1). Bonanza Spring is within the southeastern
Mojave Desert, a sparsely populated area, and has generally been assumed to be a perched spring disconnected
from the basin-ﬁll aquifer system. Rapid growth and
competition for water resources in the Mojave Desert is
an ongoing issue and results in the need for a balancing
of competing uses and priorities. These include providing water to an expanding population, preserving waterdependent ecological resources, and expanding needs of
water for commercial development including alternative
energy generation facilities.
In the case of Bonanza Spring, substantial groundwater development is proposed for export out of the region.
Proposed groundwater development in this area is anticipated to be in excess of the groundwater recharge to the
basin, resulting in basin aquifer drawdown from pumping with upgradient impacts to groundwater elevations

above Bonanza Spring. Identiﬁcation of future impacts
from water resource utilization becomes problematic if
initial baseline conditions are unknown or poorly understood. This analysis was performed with the intent to
better understand the water source that sustains Bonanza
Spring, neighboring Lower Bonanza Spring, and the desert ecosystem that is dependent on those resources.
Bonanza Spring is the largest spring in the southeastern
Mojave Desert. Despite its large size relative to other
springs, Bonanza Spring is a ﬁfth–sixth magnitude spring
(Kresic, 2010), with its surface ﬂow, not inclusive of
evapotranspiration, varying around 10 gallons per minute. Small springs such as those identiﬁed in this investigation, frequently get overlooked in hydrologic
investigations since their discharges are commonly
inconsequential to the overall water budget of the area
being studied. Such oversight is problematic when evaluating the sensitivity of critically important resources for
vegetation and wildlife, both resident and migratory.
Bonanza spring supports a substantial riparian area that
belies its relatively small surface expression of water ﬂow
(Figure 2). That the spring is perennial is indicated by
the presence of freshwater snails (Physidae sp.) that are

CONTACT Andy Zdon, PG, CHg, CEG
AZdon@partneresi.com
Technical Director – Water Resources, PARTNER ENGINEERING AND SCIENCE, INC., 1761 E.
Garry Avenue, Santa Ana, CA 92705, 135 L Street, Sacramento, CA 95814, D: 916-237-0252.
Color versions of one or more of the ﬁgures in the article can be found online at
www.tandfonline.com/uenf.
© 2018 Informa UK Limited, trading as Taylor & Francis Group
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Figure 1. Location of Bonanza Spring within Mojave Trails National Monument (adapted from Wilderness Society, 2017).

reliant on fresh water to survive. These invertebrates are
currently being identiﬁed to species level (Parker, 2017,
pers. comm.) as many of these invertebrates can be
endemic to the springs they live in.
While detailed regional hydrogeologic investigations
in the Mojave region are typically sparse, the exception
to this is in the area southwest of Bonanza Spring. This

Figure 2. Photograph of Bonanza Spring.

area of the Mojave has received attention because of the
proposed Cadiz groundwater storage and recovery project (e.g., Metropolitan Water District of Southern
California, 2001; Davisson, 2000; Davisson and Rose,
2000; CH2M Hill, 2011; and Geoscience Support Services, 2011). More recently, a Mojave Desert-wide spring
survey (Andy Zdon & Associates, 2016) was completed
on lands managed by the U.S. Bureau of Land Management (BLM) that included springs in the Clipper Mountains (Bonanza Spring, Lower Bonanza Spring,
Hummingbird Spring, Lost Dutch Oven Spring, Falls
Spring, Burnt Spring, and Chuckwalla Spring). Other
springs of interest in the area include Vernandyles and
Theresa Springs in the Marble Mountains, and the
numerous springs in the Old Woman Mountains. These
springs have been assumed in the past to be local springs
– perched springs that rise as a result of surfacing of
water that is recharged within its local watershed and
not in communication with aquifers of more regional
extent. The areas of the local watersheds for each of the
key springs evaluated for this investigation are

ENVIRONMENTAL FORENSICS

approximately 50 acres for Bonanza Spring (and Lower
Bonanza Spring), 147 acres for Hummingbird Spring, 25
acres for Teresa Spring, and 20 acres for Chuckwalla
Spring.
Due to the striking differences in physical character
between Bonanza Spring and other springs in the Clipper
Mountains, this study sought a greater understanding of
Bonanza Spring and the causes for its physical differences.

Previous studies
Hydrologic investigations in the California desert have
generally been focused on answering inquiries regarding
a speciﬁc need. In the Bonanza Spring area (southeastern
Mojave Desert), there have been three phases of investigation, as follows: 1) an early reconnaissance phase during the early decades of the 20th century, conducted to
identify presence or absence of available water at springs
and other desert waterholes to facilitate safe travel, and
to identify potential bases of operation for more detailed
scientiﬁc investigations in the region (Zdon, 2013); 2)
investigations related to development of a water resource
available for export (what is today known as the Cadiz
Project). Investigations related to the Cadiz project have
focused on the wellﬁeld production and potential
impacts to the alluvial aquifer in the Fenner Valley
Groundwater Basin and surrounding hydrologicallylinked groundwater basins; and 3) a recent effort to comprehensively document and understand individual
springs on public lands throughout the region.
The early reconnaissance phase investigations in this
area were conducted by Mendenhall (1909) and
Thompson (1921, 1929). Mendenhall described the presence of Bonanza Spring in general terms and noted that
the spring was in use by prospectors at that time.
Thompson (1929) noted the presence of Bonanza Spring
as a spring that yielded about 10 gallons per minute
(similar to what it produces currently) that was piped to
the community of Danby for use at the railroad. Thompson also noted the presence of other springs along the
southern front of the Clipper Mountains including one
spring near the Tom Reed Mine (likely what is known
today as Burnt Spring) and another spring which may be
what is known today as the perennial “Hummingbird
Spring.” Moyle (1967) and Freiwald (1984) provided
general descriptions of the regional geologic and hydrologic conditions in the project area.
Hydrogeological investigations associated with the
Cadiz groundwater development project have been summarized in the environmental impact reports (e.g., Santa
Margarita Water District, 2012; Metropolitan Water District of Southern California, 2001) that have been prepared for the proposed project and attached technical
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reports and documents. These investigations have
occurred over several decades and the project-speciﬁc literature is substantial. Of principal note related to the
current project are geochemical and recharge-estimation
investigations by Lawrence Livermore Laboratory
(Davisson and Rose, 2000), a limited ﬁeld spring survey
conducted in the Marble Mountains to support the draft
environmental impact report (Kenney Geoscience, 2011)
and an assessment associated with potential projectrelated impacts to springs (CH2M Hill, 2011). The ﬁeld
activities associated with these groundwater development
related investigations were on a reconnaissance level and
few springs in the Clipper Mountains, and neither of
the springs in the Marble Mountains (Theresa and
Vernandyles), were identiﬁed.
During 2015 and 2016, a spring survey was conducted
(Andy Zdon & Associates, 2016) for U.S. BLM lands in
their Needles, Barstow, and Ridgecrest Districts
(Bonanza Spring is within their Needles District). Information regarding the location and physical characteristics of the springs in this study was found in the ﬁles of
the Needles District of the BLM (U.S. Bureau of Land
Management [BLM], 2015). For the purposes of that
investigation, 436 springs were identiﬁed of which 312
were inspected during the period from September 2015
through February 2016. Of that number, two springs
were identiﬁed in the Marble Mountains (one spring,
Theresa Spring has had surface ﬂow on two visits with
substantial signs of Desert Bighorn Sheep activity and
wildlife-watering infrastructure present) and seven
springs were identiﬁed in the Clipper Mountains (including Bonanza Spring and Lower Bonanza Spring), shown
in Figure 3.
Data collected at springs visited during the 2015–16
spring survey included measurement of ﬁeld water quality parameters and sampling for stable isotope analysis
on all springs where surface water was present. Surface
water was present at Bonanza, Lower Bonanza, Hummingbird, and Chuckwalla Springs in the Clipper Mountains, and Theresa Spring in the Marble Mountains.
These springs with surface water present are investigated
in more detail in the current investigation. Surface water
presence has also been documented at Vernandyles
Spring in the Marble Mountains and the remaining
springs noted in the Clipper Mountains. Several of these
springs were not visited during the spring survey but
were described based on BLM ﬁle records (U.S. BLM,
2015) and remote imagery.
Geologic framework
Bonanza Spring is located at an elevation of 2,105 feet
above mean sea level. Average annual temperatures at the
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Figure 3. Geologic map and spring locations (adapted from California Department of Conservation, 2017) Qa Quaternary-aged alluvium
(unconsolidated basin ﬁll) Qpc Quaternary-aged older alluvium (sandstone, conglomerate) Tv Tertiary-aged volcanic rocks (rhyolite,
basalt) Tvp Tertiary-aged volcanic rocks (rhyolite, dacite) Ti Tertiary-aged hypabyssal rocks grMz Mesozoic-aged granitic rocks Pzca
Paleozoic-aged carbonate rocks pC Precambrian-aged metamorphic rocks grpC Precambrian-aged granitic rocks Faults presented as
white lines on map.

closest nearby meteorological stations with long-term
records are 17.1 C (62.8 F based on a record from 1958
to 2011) at Mitchell Caverns in the Providence Mountains
(elevation 4,350 feet above mean sea level), and 23.1 C
(73.6 F based on a record from 1941 through 2016) at
Needles in the Colorado River Valley to the east (elevation
890 feet above mean sea level). Since Bonanza Spring lies
at an intermediate elevation to these two stations, an average annual temperature at Bonanza Spring of 21.0 C
(69.8 F) is estimated for the purposes of comparing average ambient temperature to spring temperature.
Regionally, there is a northwest trending fault zone
with a secondary east to west trend also present, all parallel to the prevailing structural regime. The geologic
units in the region are very diverse, ranging from Precambrian metamorphic rocks to Tertiary-aged volcanic
rocks and playa and alluvial deposits in the valley ﬂoors
(Figure 3).
In the Clipper Mountains, the principal rock types
present are Tertiary volcanic rocks consisting of rhyolite,
andesite, basalt, and other pyroclastic rocks. These rocks
comprise the bulk of the range including the highest elevations. They are the only outcropping rock unit comprising the western half of the Clipper Mountains.
Elsewhere in the Clipper Mountains, Precambrian granitic and gneissic rocks outcrop (generally in the eastern
third of the Clipper Mountains, and are present

immediately below Hummingbird Spring serving as a
restriction to ﬂow forcing water to the surface). A small
area of Tertiary-aged intrusive hypabyssal rhyolite and
andesite is also present near Hummingbird Spring
(Bishop, 1963). Hypabyssal rocks are intrusive rocks,
emplaced at shallow to medium depth, having characteristics more like their extrusive, volcanic counterpart.
The rocks in the Clipper Mountains are cut by a series
of roughly parallel, northwest trending faults. Due to the
level of geologic mapping (only in rock units), the faults
are mapped as ending at the alluvial interface, although
it is likely they extend further. One of these faults trends
southeast toward Bonanza Spring and extends northwest
toward Clipper Valley.
The Clipper Mountains are surrounded by the broad
desert valleys consisting of Fenner Valley to the south
and east, the Clipper and Lanfair Valleys to the north,
and the Cut Wash valley area that separates the Clipper
Mountains from the Marble Mountains to the west. The
valley areas are covered by coalescing alluvial fans forming broad slopes between surrounding mountains and
the valley ﬂoors. The surrounding mountain ranges generally consist of the Marble Mountains to the west comprised of Tertiary-aged volcanic rocks and Lower
Cambrian sedimentary rocks; the Providence Mountains
comprised of diverse rock types to the northwest, the primarily granitic New York Mountains to the north, the
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Piute Mountains to the east that are comprised of Precambrian igneous and metamorphic, and Tertiary-aged
volcanic rocks, and the Old Woman Mountains to the
south that are comprised largely of Precambrian igneous
and metamorphic rocks (Bishop, 1963).

Hydrogeology
The principal surface water bodies in the Bonanza Spring
area (primarily Clipper and Marble Mountains) are the
springs in the region (Figure 3) and the playas in the
vicinity of Cadiz Valley to the southwest that receive
water during occasional summer and winter precipitation events that eventually evaporates. Generally, most of
the springs in the Mojave Desert are “local” or “perched”
springs that are the result of precipitation in their local
watershed that percolates into the ground, only to reach
the surface where bedrock restrictions to underﬂow force
water to the surface. They are typically in wash bottoms,
or may form small, intermittent seeps on hillsides. These
local springs are wholly dependent on ﬂow within their
respective watershed. Generally, there will be no planar,
perched groundwater-table that extends across ridges
and valleys in these desert ranges. Larger, perennial
springs may be observed along geologic structures or
along geologic contacts and are in hydraulic communication with regional aquifer systems including basin-ﬁll
aquifers.
The direction of groundwater movement usually parallels the slope of the ground surface, from points of
recharge in the higher elevations to points of discharge
such as springs, or evapotranspiration from the saltencrusted playas. In the Bonanza Spring area, groundwater underﬂow moves southward from the New York and
Providence Mountains generally at elevations above the
Bonanza Spring (Geoscience Support Services, 2011),
southward toward Fenner Valley then southwest to
Cadiz Valley. Davisson and Rose (2000) described the
New York and Providence Mountains as a source of
recharge to the Fenner Valley and beyond. Precipitation
and periodic snowmelt runoff from the higher surrounding mountains recharge the basin alluvium.
In the Clipper Mountains, sparse water runoff from
the south slope will ﬂow toward Fenner Valley where it
will either percolate back into the subsurface, evaporate,
or in larger runoff events such as ﬂash ﬂoods resulting
from summer monsoonal rainfall events, reach the Fenner Valley ﬂoor and continue southwest toward the playa
in Cadiz Valley. Most springs in the Clipper Mountains
are located on the south-facing slopes (including
Bonanza Spring). Sparse runoff on the north side of the
Clipper Mountains will ﬂow northward toward Clipper
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Valley, and then eventually southward around the east
or west ends of the range.
Based on the ﬁeld reconnaissance activities that have
been conducted for this investigation and those previously (Andy Zdon & Associates, 2016), it appears that
the springs in the Clipper Mountains emanate from multiple sources. These sources include independent locally
perched, and regional basin systems. In the case of
Bonanza Spring, ﬁeld reconnaissance suggests a more
complex sourcing.
Bonanza Spring rises along a structural trend at the
interface of volcanic rocks and older basin ﬁll deposits
along the south side of the Clipper Mountains. The
spring is within the low foothills of the southwest margin of the Clipper Mountains. The principal massif of
the Clipper Mountains lies to the east, with drainage
from substantially higher elevations and of larger topographic extent. Springs along this more mountainous
area are of substantially smaller size than Bonanza
Spring (with ﬂow typically less than one gallon per
minute). Downgradient from Bonanza Spring is Lower
Bonanza Spring. This is likely a resurfacing of ﬂow
from Bonanza Spring along with possible additional
seepage from the underlying formations. There is a substantial riparian area covering more than ﬁve acres for
the spring complex that is anomalous given the limited
watershed/catchment for the spring (approximately 50
acres) and is indicative of a regional source. In comparison, Hummingbird Spring to the east has a much larger
catchment extending to near the crest of the range, and
with a more substantial bedrock restriction to ﬂow, but
with much less ﬂow suggestive of a local source. Additionally, Bonanza Spring has exhibited a relatively
steady ﬂow that has been noted back to that reported
by Thompson in 1929, which contrasts with other area
springs with more seasonal ﬂow. A spring ﬂow system
that is more regional in nature would leave Bonanza
Spring potentially more susceptible to regional pumping
impacts than springs such as Hummingbird.

Methods
For this analysis, water samples collected from Bonanza
Spring, Lower Bonanza Spring, Hummingbird Spring,
and Teresa Spring were analyzed for general minerals,
trace metals (conducted by Alpha Analytical, Inc., in
Sacramento, California) and stable isotope, and tritium
(conducted by Isotech Analytical Laboratories, Inc., in
Champaign, Illinois).
Samples for general minerals analysis were collected
in 1-L high-density polyethylene (HDPE) sample bottles
provided by the laboratory (no preservative was used).
Samples for trace metals were collected in 250-mL
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HDPE sample bottles provided by the laboratory (nitric
acid preservative was used). Samples were maintained on
ice and shipped to the laboratory in proper holding times
(with the exception for nitrate).
Samples for oxygen and hydrogen isotopes were collected in 1-L HDPE sample bottles provided by the laboratory. Samples were shipped to Isotech Laboratories in
Champaign, Illinois where the 18O/16O and D/H ratios
were measured as a gas using standardized mass spectrometry methods. Tritium (3H) analysis was conducted
using the tritium enhanced enrichment (TEE) method to
obtain lower reporting limits. Tritium can be used qualitatively for dating groundwater as substantial increases
in atmospheric 3H was produced as a result of nuclear
bomb testing beginning in the late 1940’s and early
1950’s. The presence of 3H in groundwater is then indicative of the modernity of that water. Tritium is
expressed in absolute concentration using tritium units
(TU).
As is standard, the oxygen and hydrogen isotope
results are reported as normalization to Standard Mean
Ocean Water (SMOW), which is an internationally recognized standard in stable isotope analysis, and
expressed in d (“del”) notation following its convention.
Values for “del” are typically reported as negative numbers where lighter isotopic compositions have larger
“del” values.
During site visits, ﬁeld water quality parameters of
temperature, pH, electrical conductivity, and dissolved
oxygen were measured at the sources of the springs. Field
instruments were checked for calibration daily, if not at
higher frequencies.

Results
Geochemistry
Groundwater quality in the Clipper Mountains area
tends toward moderate total dissolved solids contributed
by appreciable levels of sulfate and bicarbonate. To place
this water quality in context, more regional data were
compiled from Andy Zdon & Associates (2016), U.S.
Geological Survey (2017), Metropolitan Water District
of Southern California (2001), and Davisson (2000). A
piper diagram of Bonanza Spring waters and regional
waters are provided in Figure 4.
Spring water at Bonanza Spring is a Na-HCO3 type
(this is consistent with water at Lower Bonanza Spring as
well). This is similar to most waters in the region except
those waters at Hummingbird Spring (Ca-HCO3 type).
The total dissolved solids concentration in water from
Lower Bonanza Spring was nearly three times that of
that from the Bonanza Spring source and likely indicates

that Lower Bonanza Spring is a more evaporated form of
Bonanza Spring water that is present as spring outﬂow
resurfaces downstream of the spring source. Of note is
that while Hummingbird Spring appears to be a local
spring, located within the same geologic units from
which Bonanza Spring resides, Hummingbird Spring’s
water are different in chemical character (greater relative
calcium abundance).
The Bonanza Spring water is also similar in type to
waters from the basin ﬁll in the Fenner and Cadiz Valleys
(Mathaney et al., 2012; Metropolitan Water District of
Southern California, 2001). Water from Teresa Spring in
the Marble Mountains was also noted to be a Na-HCO3
type. Field water quality parameters noted for Bonanza
Spring were a temperature of 27.5 C, or 81.5 F, with a
pH of 7.83, and electrical conductivity of 675 mS. Of
note is the temperature of the water being considerably
higher than that measured during the same sampling
event at Lower Bonanza Spring (24.5 C or 76.1 F),
Hummingbird Spring (23.8 C or 74.8 F), and Teresa
Spring in the Marble Mountains (19.2 C or 66.6 F).
Shallow groundwater temperatures will typically mimic
the average annual ambient air temperature at that location. For Bonanza Spring, the water directly at the source
location is 6.5 C warmer than the average annual temperature. This indicates that the water at Bonanza Spring
has been at signiﬁcant depth below ground surface during its history. Subsurface temperatures are affected by
climatic conditions to depths of about 100 feet below
surface. As has been reported in Nevada (but is likely
comparable at this location), below 100 feet, normally
temperatures increase about 1 F every 55 feet (Garside
and Schilling, 1979). This indicates that the water issuing
from Bonanza Spring has been at a depth of at least 750
feet below ground surface. This would be a low estimate
of depth below ground surface as it can be assumed that
some cooling of the water would have occurred as it
reached the surface where the water temperature was
measured. It is unclear how groundwater in an unconﬁned, perched setting could fall as precipitation, reach
the local groundwater surface at depths more than 750
below the source of Bonanza Spring, only to rise to
ground surface and discharge to the surface, all in such a
limited area of approximately 50 acres.
Of note is that Davisson and Rose (2000) assumed
the local catchment for Bonanza Spring as being the
whole of the Clipper Mountains although this is very
unlikely as it would require substantial volumes of
water to ﬂow laterally across the distant range-front
of the Clipper Mountains and across several geologic
northwest-trending geologic structures, instead of following the path of least resistance down-slope toward
the basin ﬁll.
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Figure 4. Piper diagram of waters in the region. Includes springs, Cadiz wells (numbered wells 21N through 33; USGS GAMA Wells LUB26 in Mojave National Preserve south of New York Mountains and LUB-27 (Chambless, CA).

Isotopic composition
18

The d O and dD abundances in precipitation systematically vary with increasing latitude and elevation. This
results in lower d18O and dD isotope values at higher elevations and further distance inland in general. Additionally, this results in lower d18O and dD values in
groundwater from north to south from central Nevada
to southeastern California (Davisson et al., 1999). There
is also a regional effect where monsoonal precipitation
occurs in areas north of the Gulf of California, causing
precipitation in higher elevation areas of the Mojave
Desert. This summer monsoonal rain has higher isotope
values than winter season equivalents because of warmer
temperatures (Zdon et al., 2015). These same effects provide a means to use these patterns to potentially derive
recharge sources of groundwater in the Bonanza Spring
area. This methodology has been used previously in the
area (Davisson, 2000) to evaluate source areas for
groundwater in the Fenner Valley.
Andy Zdon & Associates (2. 6) sampled waters from
springs for d18O and dD in the Clipper Mountains, Piute
Mountains, Old Woman Mountains and Marble Mountains as part of their Mojave Desert-wide spring survey.
That work provided a previously-lacking regional stable
isotope dataset that assists in looking at individual locations in more detail. As part of this investigation,

Bonanza Spring, Lower Bonanza Spring, Hummingbird
Spring and Teresa Spring were sampled and also analyzed for other constituents including 3H.
Overall, the variable precipitation sources yield a systematic difference in dD and d18O abundance in accumulated precipitation in the Mojave Desert. This has
been demonstrated in previous work on multi-year
annual precipitation collection throughout the Mojave
(Friedman et al., 1992). In the work by Friedman and
others, over seven years of annual precipitation was collected at 32 different sites ranging from approximately
¡200 to 7,500 feet elevation, as far north as the Owens
Valley and south to the United States–Mexico border.
Systematic variations were shown to exist in dD and
d18O for annualized, wintertime, and summertime accumulations, consistent with the regional precipitation
sources and elevation effects (Friedman et al., 1992).
Illustrated in Figure 5 is the contoured pattern of dD
variations in wintertime precipitation from this previous
work. Also mapped are spring locations where stable isotopes and their corresponding dD values were measured.
Topographic effects on the dD values are seen in the contoured patterns where low dD values in precipitation
occur north of the Transverse Ranges. Also dD values are
low in the northern Mojave associated with northern
winter storm tracks causing precipitation in areas such
as Owens Valley. Furthermore, inspection of the
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Figure 5. Contoured dD values of wintertime precipitation (orange lines) and compared to spring water dD values (red points). There is
general correlation in regional isotopic values between wintertime precipitation and spring water abundance with the exception being
where spring water is extensively evaporated or local topographic high elevation areas.

variation of springs’ dD values plotted in Figure 5 shows
a general correlation with these wintertime isotope precipitation patterns. Exceptions are where spring waters
are extensively evaporated and caused enrichment of the
isotope abundance (such as is frequently found in “local”
springs, or in localized high elevation areas with lower
dD values). Nevertheless, low dD values in both precipitation and spring water are prevalent in the northern
Mojave Desert and high in the southeastern Mojave, suggesting spring water variations at this geographic scale
are controlled by geographic position (Andy Zdon &
Associates, 2016).

Friedman et al. (1992) also produced similar contour
plots of summertime precipitation and mean annual precipitation isotope values. In both of these cases the general correlation with spring water isotope values is poor.
Accordingly, the implication is that spring water sources
in the Mojave reﬂect less of a mean annual precipitation
source, but rather wintertime precipitation having the
greater inﬂuence overall.
Andy Zdon & Associates (2016) illustrated the geographic dependence of isotope abundances in Mojave
spring water by dividing the study region of that spring
survey into four quadrants as shown in Figure 6.
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Figure 6. Mojave spring sample locations are separated into quadrants to cluster regional differences in precipitation sources.

Northwest, northeast, southwest, and southeast quadrants were deﬁned that separate groups of springs as
they might be inﬂuenced by summer monsoonal versus
winter maritime precipitation sources. The quadrants
presented are based on ﬁeld measured stable isotope
values from Mojave Desert springs and from precipitation patterns as described earlier.
Further in Figure 7, the values of dD and d18O in
each quadrant are plotted compared to the Global
Meteoric Water Line (GMWL). It is readily noted
that the southern quadrants have higher dD and d18O
values than the northern (Andy Zdon & Associates,
2016). Computed average dD values for each quadrant
are shown in the list below and indicate that isotope
values increase in spring water from the northwestern

Mojave toward the southeast:
Quadrant average
Northwest
Northeast
Southwest
Southeast

dD
¡91.6
¡86.4
¡77.7
¡71.6

It can also be observed that most springs samples plot
somewhat to the right of the GMWL, suggesting most
have experienced some extent of evaporative enrichment
of their isotope values. Stable isotope results for springs
in the Clipper Mountain area are presented in Figure 8.
The Bonanza Spring dD value is of note in that it is
closer to the northeast quadrant springs as described
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Figure 7. Distribution of dD and d18O values for spring water relative to Global Meteoric Water Line (GMWL). Note northern waters
generally have lower dD and d18O values than their southern
counterparts.

above than the southeast quadrant springs such as neighboring Hummingbird, Chuckwalla, and Teresa Springs.
Indeed, the stable isotope values for Bonanza Spring are
more typical of values measured in spring water samples
in the area of the Mescal Range and Ivanpah Mountains
to the north (Andy Zdon & Associates, 2016). Additionally, as reported by Rose (2017), the volumetric average
isotopic signature of precipitation collected on the Clipper Mountains is much higher than the isotopic

signature at Bonanza Spring. This is indicative of a
recharge area north of the Clipper Mountains such as
the New York and Providence Mountains and is consistent with a substantial portion of the assumed recharge
area for Fenner Valley. As part of this investigation,
springs in the New York Mountains and Providence
Mountains (within Mojave National Preserve) were not
surveyed in the Mojave Desert-wide survey as the work
was conducted solely on lands managed by the BLM, but
these results are also consistent with results from prior
sampling within the Mojave National Preserve (e.g.
Davisson and Rose, 2000).
In order to qualitatively evaluate ages of spring water
from Bonanza, Hummingbird, and Teresa Springs, water
samples were collected from those springs and analyzed
for 3H. In evaluating the 3H data, the values are indicative of average values. For example, a spring with multiple sources (such as a more regional old source and from
recent precipitation) will result in a composite 3H value.
3
H was not detected at reporting limits of 0.56 TU in the
water samples from Bonanza (and Lower Bonanza) and
Hummingbird Springs. This indicates that the water is
primarily submodern or older in age, having been
recharged prior to 1952 (Clark and Fritz, 1999).
In the case of Bonanza Spring, the assumption of local
recharge is problematic in that this model requires very
slow movement of groundwater from the point of
recharge to the spring given the small watershed. For
example, the distance from the crest of the watershed to
the source is approximately 1,000 feet. Assuming that
precipitation recharged a local perched aquifer zone that
fed the spring (if it existed), it would require very low
permeability earth materials (hydraulic conductivity of
substantially less than approximately 0.04 feet per day),
which is improbable given that these low permeability
materials would otherwise inhibit groundwater recharge
and promote direct runoff from precipitation events and
promote seepage in the overlying coarse-grained, higherpermeability overburden The hydraulic conductivity
would have to be much lower than that used in the scenario described above as based on the spring water temperatures present, this travel path does not account for
the requirement that the water reach substantial depth as
described earlier, only to resurface in a very short distance. This appears to be contradicted by existing ﬁeld
conditions.
At Hummingbird Spring, 3H was not identiﬁed in the
spring sample collected indicating that it is water primarily of pre-1952 origin. Beyond this, the scale of age difference in waters of Bonanza Spring and Hummingbird
Spring is not known. Given the substantially larger
watershed for Hummingbird Spring, the smaller size of
the spring (as compared to Bonanza Spring), and the
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Figure 8. dD and d18O value for Bonanza Spring relative to all other waters in the region.

same source area geologic unit as at Bonanza Spring further highlights the anomalous nature of increased ﬂow at
Bonanza Spring if it were a local spring.
The geomorphology of the respective watersheds
above Bonanza and Hummingbird Springs are substantially different. Watershed topography above
Hummingbird Spring is more variable over a larger
area, than that for Bonanza Spring. The Hummingbird Spring watershed includes cliff-forming rock
units and relatively ﬂat, sandy washes. The uncertainty of how and where in the watershed recharge
would occur makes comparing estimated maximum
ﬂow velocities problematic between Bonanza Spring
and Hummingbird Spring.
Tritium was identiﬁed in the water sample collected
from Teresa Spring at a concentration of 1.38 § 0.29
TU. Water from Teresa Spring therefore is either of
younger origin (post-1952) or a mixture of mostly younger (local) with older (local and or more regional) waters.
When combined with the results from the stable isotope
analysis, the source is most likely exclusively locally
sourced.

Summary/Conclusions
Based on the analysis and integration of the new and historic data collected within the geologic and hydrogeologic
framework of the region, the sources of the springs evaluated appear to be as follows:

1. Bonanza Spring – water within Bonanza Spring is
from a basin-ﬁll water source, deriving its water
from recharge north of the Clipper Mountains,
such as the Providence and New York Mountains,
and could be impacted if groundwater levels
decrease at, or near, the spring (as estimated in
Santa Margarita Water District (2012). Groundwater from these northern regional sources (such
as the New York and Providence Mountains)
moves southward toward Fenner Valley, generally
around the Clipper Mountains, but also seeping
through the subsurface within the volcanic rocks
of the range, only to resurface at the spring. This
conclusion is based on the following data:
a. groundwater elevations in the basin-ﬁll north of the
Clipper Mountains is at higher elevations than
Bonanza Spring (Geoscience Support Services, 2011);
b. isotopic signatures consistent with past studies
(e.g., Davisson (2000)) of waters in Fenner Valley
and Mojave National Preserve indicating waters
derived from sources north of the Clipper Mountains such as the New York Mountains or Providence Mountains;
c. isotopic signatures of precipitation collected in the
Clipper Mountains are much higher than those at
Bonanza Spring (Rose, 2017);
d. site ﬁeld conditions related to large size of the
spring and associated small watershed size indicate that the spring ﬂow observed is not
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e.

f.

g.

2.

3.

compatible with its watershed and the low volume
of precipitation anticipated in that watershed;
absence of 3H indicating that the spring water has
a composite age greater than 65 years old despite
the limited size of the watershed;
Bonanza Spring ﬂow has been consistent for more
than 100 years despite multi-year wet periods and
longer periods of drought (as indicated by the literature), and
Bonanza Spring water temperature is indicative of
waters that have been at depths of greater than
750 feet below the spring vent and risen to
groundwater surface despite being in such a small
catchment.
Lower Bonanza Spring –Evaporated waters from
Bonanza Spring with some potential for the inclusion of additional inﬂow from the underlying formations indicated by cooler water temperatures,
same water-type with higher dissolved solids concentrations due to evaporation; and stable isotope
results indicative of having undergone greater
evaporation; and,
Hummingbird, Teresa, and Chuckwalla Springs –
local, perched springs based on limited ﬂow relative to spring watershed size, stable isotope signals, and in the case of Teresa Spring, presence of
3
H indicative of a component of younger
recharge.

Based on the results of this investigation, recommendations for future groundwater management in this
region include the following:
 Future groundwater development in the region,
should it occur, should be cognizant of the likelihood of a hydraulic connection between the
recharge area for Fenner Valley, and Fenner Valley
itself with Bonanza Spring. Based on the existing
source characterization of Bonanza Spring, a reduction in groundwater level could result in an
uncertain, but potentially substantial decrease in
free-ﬂowing water from the spring source.
¢ Numerical modeling in the area (e.g., as presented
in Santa Margarita Water District (2012)) indicates
that expansion of a cone of depression in areas of
substantial pumping, and limited recharge, can
occur for periods long after pumping ceases
(100 years or more). This is due to the continued
drawing in of more distant groundwater to inﬁll the
recovering cone of depression. Therefore, if future
groundwater development occurs that puts substantial stresses on the aquifer system, future groundwater-level monitoring protective of Bonanza Spring

should be designed to obtain sufﬁcient early warning of potentially damaging groundwater level
decline to allow for changes in effective groundwater management protective of the spring resource.
In addition to the recommendations listed above,
long-term monitoring of the spring will be important for
future groundwater management and resource protection. This monitoring should include evaluations of additional water development in the area to assess possible
impacts to both baseline spring ﬂow and groundwater
level records. Currently, there are no groundwater monitoring wells between the location of proposed groundwater development in Fenner Valley and Bonanza Spring.
Additional monitoring wells between a proposed well
ﬁeld in Fenner Valley and the spring would provide a
means to identify early changes to the groundwater system indicative of future impacts on Bonanza Spring.
Additionally, reliance on observable changes at the
spring as a trigger for changes in groundwater management or usage will not be an effective protective measure
due to the delays in groundwater changes described
above.
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Abstract: Estimating groundwater recharge in arid or semiarid regions can be a difﬁcult and complex
task, since it is dependent on a highly variable set of spatial and temporal hydrologic parameters
and processes that are dependent on the local climate, the land surface properties, and subsurface
characteristics. As a result, traditional methods for estimating the recharge can result in a wide
range of derived values. This is evident in the southeastern Mojave Desert, where calculated
recharge estimates by previous investigators that range over an order of magnitude (from ~2500 to
~37,000 acre feet per year) are reported. To narrow down this large span of recharge estimates to
narrower and more plausible values, this study evaluates the previous recharge estimates in this
region, to examine the sources of variability in the reported results and to constrain the recharge
estimates based on the hydrologic conditions and the radiocarbon age-dating of spring ﬂows—even
without knowledge of the precise subsurface hydrology. The groundwater age and perennial ﬂow
characteristics of springs in this study could not be derived from waters sourced solely from local
recharge. Therefore, the springs in this study require a signiﬁcant groundwater contribution to
their overall discharge. A previously described conceptual site model in the region established that
Bonanza Spring is similarly hydrologically connected to the regional basin-ﬁll aquifer, based on
geologic and geochemical/isotopic analyses, and this conceptual site model for where perennial
spring water is sourced should readily be extended to these other perennial springs in this region.
Keywords: water resources; Mojave Trails National Monument; Mojave Desert; Bonanza Spring;
forensics; isotopes

1. Introduction
Estimating groundwater recharge in arid or semiarid regions can be a difﬁcult and complex
task. Groundwater recharge in arid and semi-arid areas is dependent on a complex set of spatial and
temporal hydrologic parameters and processes dependent on local climate, land surface properties
and subsurface characteristics that are extremely difﬁcult to quantify by using conventional methods
of analysis [1]. These difﬁculties are especially increased in the southeastern Mojave Desert, due to the
sparse amount of data that is available in much of this generally undeveloped and expansive region,
where large extrapolations are necessary between sparse locations where data are available. The lack
of a detailed delineation of subsurface ﬂow pathways is further complicated by the extensive faulting
in the region. As such, groundwater recharge estimates for the hydrologic system have varied by
more than an order of magnitude between different researchers, highlighting the current uncertainty
attached to an important water resource parameter for this arid or semiarid region.
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The estimated volume of recharge is a key component in water resources and aquifer management
when evaluating the potential impacts of water extraction and recovery in groundwater systems and
hydrologically-connected springs. The water in both groundwater and spring ﬂow are controlled by a
water balance simply shown by the following equation:
Water Inﬂow − Water Outﬂow = Change in Water Stored

(1)

For groundwater, when outﬂow exceeds inﬂow, groundwater in storage decreases and
groundwater elevations decrease. When inﬂow exceeds outﬂow, the reverse is true. When the
system is in equilibrium, groundwater levels will generally remain constant. Similarly for spring
systems, when outﬂow exceeds inﬂow, the spring draws down the source of water and spring
ﬂow decreases. When inﬂow exceeds outﬂow, the reverse is true for springs also. When spring
systems are in equilibrium, spring ﬂow will generally remain constant. Thus, for springs sourced
primarily by local recharge, spring ﬂows are temporally well-correlated with precipitation and
evapotranspiration patterns.
Thus, for regions such as the southeastern Mojave Desert, where there is a high degree of
spatial variability in recharge, the characteristic of a basin being generally in hydrologic balance
enables an easier approach to estimating the regional average recharge conditions based on estimating
the hydrologic discharge. When using discharge, the components are generally more accurately
quantiﬁable and thus they provide a more reliable assessment of the overall average recharge across
the region, based on the ability to reﬂect the integrated recharge of a larger area, compared to local
precipitation gauges and evapotranspiration stations.
This study focuses on a review of the past recharge estimates and associated uncertainties for the
southeastern Mojave region, and it considers the results of the observed ﬂow patterns of the springs
and recent radiocarbon analyses on selected spring waters, to narrow the range of plausible estimates.
The implications of a narrowed set of plausible recharge rates is then discussed in the context of the
sustainability of spring ﬂow in this region. Rapid growth and competition for water resources in the
Mojave Desert is an ongoing issue and, as with other locations of water resource limitations, this results
in a need to balance competing uses and priorities. These include providing water to an expanding
population, preserving water-dependent ecological resources, and supplying the expanding water
demands of commercial and industrial development, including alternative energy generation facilities.
1.1. Site Description
In general, information and data regarding recharge and spring ﬂow in the Mojave Desert is
sparse, and the details of the subsurface hydrology of these springs is typically not well understood.
The springs considered in this analysis are: Bonanza Spring, Burnt Spring, Hummingbird Spring rise
in the Clipper Mountains, and Vernandyles Spring and Theresa Spring rise in the Marble Mountains
within the newly established Mojave Trails National Monument, San Bernardino County, California
(Figure 1 and Table 1).
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Figure 1. Location of the springs investigated within the Mojave Trails National Monument. Also shown
are the location of the closest weather stations where local precipitation has been recorded.
Table 1. Spring locations and elevation.
Springs

Latitude

Longitude

Elevation

Bonanza Spring
Burnt Spring
Hummingbird Spring
Vernandyles Spring
Theresa Spring
Lost Dutch Oven Spring

34.68513
34.71591
34.75338
34.69516
34.68073
34.70255

−115.405
−115.384
−115.344
−115.661
−115.65
−115.455

2105
2497
2326
2562
2456
2633

1.2. Geologic and Hydrogeologic Setting
The area covered in this study spans a substantial portion of the Mojave Desert, a region of
isolated mountain ranges separated by expanses of desert plains. Overall, the Mojave Desert forms a
wedge-shaped area bounded by the Garlock Fault on the north, the San Andreas Fault (and the north
slope of San Bernardino Mountains) on the south, and the Colorado River to the east. The southern
edge of the Mojave Desert bounds the Transverse Ranges, an east-west trending series of mountain
ranges extending from the Paciﬁc coast to the south-central portion of the Mojave Desert. North of
the Garlock Fault, the region is considered to be within the Basin and Range geomorphic province.
The Basin and Range is characterized by a roughly linear pattern of north-northwest trending ranges
and intervening alluvial valleys, resulting from range-front normal faults and with internal drainage.
The portion of the Mojave Desert covered in this study includes parts of the east and southeastern
Mojave Desert, and a portion of the Colorado Desert in the southeast corner of the study area. This is a
geologically diverse area and it falls within the Eastern California Shear Zone, an area of fault-rotated
bedrock mountain ranges, elongated along variable orientations, and surrounded by broad alluvial
valleys with internal drainage (Figure 2). The easternmost portion of the study area has drainage to the
Colorado River which then ﬂows south toward Mexico. Rock types are variable, with some mountain
ranges dominated by intrusive igneous rocks (e.g., Granite Mountains, Old Woman Mountains,
Chemehuevi Mountains); and volcanic rocks (e.g., Clipper Mountains), while other ranges are variable
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in lithology (e.g., the Marble Mountains, which are primarily comprised of volcanic rocks on the north
and carbonate sedimentary rocks on the south).
The principal surface water bodies throughout the region include scattered springs and the normally
dry playas on the valley floors, which receive water during occasional summer and winter precipitation
events that eventually evaporate. Generally, most of the springs in the Mojave Desert are “local”
or “perched” springs that are the result of precipitation in their local watershed that percolates into the
ground, only to reach the surface where bedrock restrictions to underflow force water to the surface.
They are typically located in wash bottoms, or they may form small, intermittent seeps on hillsides.
These local springs are wholly dependent on flow within their respective watersheds. There is no
recognized planar, perched groundwater-table that extends across ridges and valleys in these desert
ranges. Larger, perennial springs may be observed along geologic structures or contacts that are
hydrologically connected with regional groundwater systems, including basin-fill aquifers (Figure 3).
The direction of the groundwater movement usually parallels the slope of the ground surface,
from points of recharge in the higher elevations to points of discharge such as springs, or evapotranspiration
from the salt-encrusted playas.
The surface catchment areas of the local watersheds for each of the key springs were evaluated
by delineating the topographic ridgelines using Google Earth, and using the Google Earth area tool
to calculate the bounded catchment area. The associated surface catchment areas for the springs in
this study are approximately 50 acres for Bonanza Spring (and Lower Bonanza Spring), 147 acres for
Hummingbird Spring, 963 acres for Burnt Spring, 39 acres for Vernandyles Spring, and 25 acres for
Theresa Spring. These spring all are similar in that they are perennial, with Bonanza, Hummingbird,
and Burnt Springs lying within the Fenner Valley Groundwater Basin, and Vernandyles and Theresa
Springs within the neighboring Bristol Valley Groundwater Basin (Figure 4). They all have relatively
small catchment areas, relative to the broad extent of the larger groundwater basins. Bonanza Spring
has previously been identiﬁed as being in hydraulic communication with the basin-ﬁll aquifer system
surrounding the Clipper Mountains [2].

Figure 2. Geologic map [3] with the location of springs and weather stations investigated within
Mojave Trails National Monument. A detailed description of map units and symbols are found at
https://maps.conservation.ca.gov/cgs/gmc/.
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Figure 3. Cross-section of the conceptual model for the hydrology of perennial springs in this region
where local and intermediate recharges from precipitation mix with the regional groundwater ﬂow [4].

Figure 4. Groundwater basin map [5] with the location of the springs and weather stations investigated
within the Mojave Trails National Monument. Solid blue lines divide the groundwater basins. Springs
in this study are all within the Bristol Valley and Fenner Valley groundwater basins.

Hydrology 2018, 5, 51

6 of 14

2. Materials and Methods
Field samples of spring discharges were collected for this evaluation, to supplement the analyses,
to further reﬁne and provide bounds on plausible recharge rates with new data. Water samples
were collected from these perennial springs of the region: Bonanza Spring on 3 October 2017;
Burnt Spring, and Hummingbird Springs on 7 November 2017; and Vernandyles and Theresa Springs
on 22–23 May 2018 (respectively). Another perennial spring in the region, the Lost Dutch Oven Spring,
was visited in the ﬁeld on 3 October 2017 but it was found to have insufﬁcient water/moisture to
obtain a representative sample. The samples were collected in 1 L volume high density polyethylene
(HDPE) sample bottles and shipped in a chilled cooler. Field water quality parameters of temperature,
pH, electrical conductivity, and dissolved oxygen were measured at the sources of the springs.
Field instruments were checked at least daily for calibration.
Analytical Procedures
The collected water samples were analyzed by Isotech Analytical Laboratories, Inc.,
(Champaign, IL, USA) for radiocarbon at all springs. In addition, tritium was analyzed for Burnt
Spring, Vernandyles Spring, and Theresa Springs, as Bonanza Spring and Hummingbird Spring were
previously analyzed for tritium [2]. The carbon isotope analyses involved the acidiﬁcation of water to
convert dissolved inorganic carbon (DIC) to carbon dioxide (CO2 ), which was then extracted, puriﬁed,
and analyzed by isotope ratio mass spectrometry for δ13 C and accelerator mass spectrometry for 14 C.
Tritium analysis was conducted using tritium electrolytic enrichment of the sample to obtain lower
reporting limits and liquid scintillation spectrometry analysis.
The δ13 C results are reported as a normalization to the Vienna Pee Dee Belemnite (VPDB),
an internationally recognized standard in δ13 C analysis. The 14 C content of DIC is reported as a
percentage of modern carbon (pmc), and it has been corrected for the 13 C content in each sample based
on Stuiver and Polach (1977) [6]. The tritium content is reported in tritium units (TU). See Table 2.
Table 2. Carbon isotope and tritium results for each of the sampled springs.
Location

δ13 C of DIC Relative to VPDB

δ13 C Corrected 14 C

Tritium Content

Bonanza Spring
Hummingbird Spring
Burnt Spring
Vernandyles Spring
Theresa Springs

−9.7‰
−12.1‰
−13.4‰
−8.0‰
−15.2‰

15.5 pMC
74.9 pMC
80.4 pMC
57.8 pMC
65.9 pMC

<0.56 TU
<0.56 TU
<0.66 TU
<0.60 TU
<0.55 TU

14 C

decays at a steady rate with a half-life of 5730 years. Therefore, waters with 50% modern
carbon would have an apparent age of 5730 years, and waters with 25% modern carbon would have
an apparent age of 11,460 years and so on [7].
3. Results
This study evaluates ﬁve relatively recent efforts to estimate the recharge in this area: Geoscience
Support Services (1999) [8], U.S. Geological Survey (2000) [9], Lawrence Livermore National Laboratory
(2000) [10], CH2M Hill (2011) [11], and Johnson Wright Inc. (2012) [12]. Older published recharge
estimates (greater than 30 years old) were excluded based on the absence of key meteorological stations
at the time of their development.
The review of groundwater recharge estimates focused on two key elements: The quality of
the precipitation record used in the recharge analyses, and the various recharge estimation methods.
Precipitation data records for meteorological stations [13] within the following climate data networks
were reviewed:

•

Remote Automatic Weather Stations (RAWS)
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National Weather Service Coop (NWS Coop)
Natural Resources Conservation Service Snotel (Snotel)
California Data Exchange Center (CDEC)
International Civil Aviation Organization (ICAO)
Desert Research Institute (DRI)
California Irrigation Management Information System (CIMIS)

Based on that review, meteorological data was used for six stations within, or adjacent to the study
area. These included the Mitchell Caverns, Mid-Hills, Yucca Grove, Mountain Pass, and Baker and
Needles stations (see precipitation record for each station shown in Figure 5). Of these, only Needles
and Mid-Hills reported precipitation data from recent years.
3.1. Evaluation of the Historical Precipitation Record
The precipitation record in this arid region general exhibits bi-modal, winter/summer
precipitation seasons, noted by multi-decade wet and dry periods—with the period 1976 through to
1998 being the wettest in the Mojave Desert during the 20th century [14]. Tagestad, et al. (2016) [15]
evaluated the long-term precipitation record for the Mojave Desert as a whole, and statistically
identiﬁed 30- to 40-year long wet/dry cycles throughout the record. These included an early-century
wet period (1905–1946); and mid-century drought (1947–1975); and a later-century wet period
(1975–2010). Annual precipitation has generally been below the 1975–2010 average since 2010 (Figure 5).

Figure 5. Monthly precipitation records for the Baker, Mid-Hills, Mitchell Caverns, Mountain Pass,
Needles, and Yucca Grove Stations. Precipitation data included in Supplementary Materials.

Of the networks reviewed, Mitchell Caverns has been the principal station that is used in
evaluating precipitation and associated recharge estimates. Mid-Hills Station, which is located
approximately 15 miles northeast of the Mitchell Caverns Station, between the Providence Mountains
and the New York Mountains, has also been extensively used. It is important to note that the Mid-Hills
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Station is more than 1000 feet higher in elevation than the Mitchell Caverns Station. Comparing
the precipitation records shows that annual precipitation and sub-annual precipitation durations at
Mid-Hills Station are less than that at Mitchell Caverns, despite its higher elevation.
At least part of this precipitation vs. elevation difference observed between Mitchell Caverns
Station and Mid-Hills Station can be attributed to the isolated nature of heavy monsoonal storms during
the summer and early fall, and the effect that topographic relief plays on convection and thunderstorm
development. [16]. Nonetheless, elevation alone does not result in increased precipitations, as the
more prominent the mountain mass is above the surrounding plains, the greater the updrafts, and the
associated convection in the storm cells result in more precipitation.
As an example of this isolated nature of summer storms, during August 2005, the Mitchell Caverns
Station had a total monthly precipitation of more than three inches, while the higher Mid-Hills Station
had less than one inch of precipitation. In the case of the Mid-Hills Station the topographic relief of the
higher summits are substantially less than at the mountains (Edgar Peak and Clark Mountain) in the
Providence—New York Mountains, and Clark Mountains respectively. Precipitation in this region is
not only related to elevation but also to topographical relief, hence the inverse precipitation-elevation
relationship between the Mitchell Caverns and Mid-Hills stations. This results in a more complex
precipitation patterns and relationships than what was previously assumed in most of the previous
study’s recharge estimates. This pattern was also discussed by the U.S. Geological Survey in their
evaluation of regional recharge [9].
Additionally, while this region is currently experiencing a new, post-2010 dry period,
future climate change in the Mojave region is anticipated to result in hotter and drier conditions [17],
which are expected to have long-term recharge impacts to this region.
3.2. Evaluation of Recharge Estimate Methodologies
A comparison of the recharge estimates resulting from each of the ﬁve studies is shown in
Figure 6. While numerical groundwater models are ideal tools to evaluate transient, three-dimensional
groundwater issues in that the complexities of the groundwater system can be evaluated in detail,
and assumptions of how the groundwater system works can be tested for internal consistency, a brief
summary and evaluation of each study’s methodology and result is provided below.

Figure 6. Comparison of the recharge estimates in the region of each of the previous studies [8–12].

3.2.1. Geoscience Support Services (1999)
Geoscience Support Services, Inc., (GSS) developed a comprehensive watershed model to evaluate
recharge within the Bristol, Cadiz and Fenner Watersheds [8]. The watershed model estimated the
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groundwater recharge (called recoverable water in the report) as ranging from 14,800 to 37,000 acre-feet
per year (AFY). The watershed model was developed based on guidance from the San Bernardino
County Hydrology Manual [18], and by using the construction of an isohyetal map with the inclusion
of precipitation records at Mitchell Caverns, Amboy, Needles, Yucca Grove, Kelso, Twentynine Palms,
and Mountain Pass. Although GSS did not explicitly note the period of records that were used for each
station, the hydrologic analysis within the report used precipitation data from 1975 to 1997, which is
entirely within a wet cycle of regional precipitation [15]. GSS reported that adjustments were made to
the precipitation intensity and other site-speciﬁc parameters, but the speciﬁcs were not detailed.
The GSS watershed model development also required numerous ﬁeld parameters and these
had many assumptions and simpliﬁcations, such as: (1) soil characteristics that assumed inﬁltration
characteristics (soil thickness, ﬁeld capacity, apparent speciﬁc gravity, and soil curve number; (2) daily
evapotranspiration rate, vegetation density, vegetation interception, and the initial moisture content
of the soil. The reports note that these parameters were estimated by ﬁeld observations, and the
model was highly sensitive to ﬁeld capacity and soil thickness. Although some factors assumed
(such as initial soil moisture) can typically vary widely and result in substantial effects in the analysis,
few measurements of ﬁeld indices were detailed.
While desert pavement (wind-polished, closely packed rock fragments that cover a desert surface
where wind has removed ﬁne-grained particles, protecting the underlying materials) substantially
limits inﬁltration where it is present [19] and in the project area provides a surface veneer to alluvial
terraces, little discussion of such surfaces were included in the GSS report.
Given the large region of interest in the model and the high spatial variability in these parameters
that exists that the model does not attempt to capture, considerable uncertainty is expected for
the resulting recharge estimate. A chloride mass balance approach to estimating recharge was
used to validate the watershed model; however, multiple assumptions required for a valid analysis
(e.g., that the chloride in the groundwater originates solely from precipitation directly on the aquifer,
and there is no recycling or concentration of chloride within the aquifer) were known to be violated [8].
3.2.2. U.S. Geological Survey (2000)
The U.S. Geological Survey (USGS) prepared a preliminary estimate of groundwater recharge
using the Maxey–Eakin Method [9], a commonly used recharge estimation method for the Basin
and Range and Mojave Desert regions. The U.S. Geological Survey used two different scales to
estimate recharge. The ﬁrst model used a wide-ranging precipitation model extending far beyond
the Bonanza Spring area. The second model focused on area-speciﬁc precipitation stations/records.
As described above, the period of record for key stations, such as Mitchell Caverns, suffer from both
a period of record entirely within a multi-decade wet period, but also from topographic effects on
precipitation totals.
The ﬁrst model (with wide-ranging data) is limited by its inclusion of datasets that are atypical
of project area conditions [10]. The second model reﬂects the wet period dominant record [15] given
the stations used and that the estimated precipitation vs. elevation relationships are skewed high,
largely due to the Mitchell Caverns station, which has received more precipitation than the higher
elevation stations (as discussed in Evaluation of Precipitation Record section above).
The ﬁrst model’s derived recharge estimate to the Fenner, Bristol and Cadiz basins was 2547 AFY.
The second model’s estimated recharge estimate to the Fenner, Bristol and Cadiz basins was 11,807 AFY,
and given the period of record for the stations used, and the increased precipitation measured at
Mitchell Caverns relative to the stations at similar or higher elevations, the long-term recharge is likely
less than 11,807 AFY, using this method.
3.2.3. Lawrence Livermore National Laboratory (2000)
Davisson and Rose (2000) [10] presented a range of groundwater recharge estimates ranging
between 7864 AFY to 29,185 AFY. Personal communications [20] indicate that a best estimate of
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groundwater recharge based on their work would be an estimate that is closer to their regional
precipitation-elevation curve of 16,214 AFY. The 29,185 AFY estimate was a maximum estimate
(upper error bound).
As with the USGS recharge evaluation, the Maxey–Eakin analysis conducted by Davisson and
Rose was based on a data record during a wetter-than-average period [15]. Again, based on a
long-term average annual precipitation trends, the recharge could be anticipated to be less than
predicted. The inclusion of the most recent precipitation data, including those from the Mid-Hills
station has the effect of raising the elevation for the 8-inch precipitation contour, which in turn reduces
the recharge area and volume of the groundwater recharge to lower than that predicted by both
Davisson and Rose [10] and the U.S. Geological Survey [9].
3.2.4. CH2M Hill (2011)
A CH2M Hill (2011) Report [11] included an update of work performed by Geoscience Support
Services using the U.S. Geological Survey programs INFIL3.0 and MODFLOW to re-evaluate the
estimated groundwater recharge that was previously estimated by Geoscience Support Services (1999).
Based on these efforts, the average annual “recoverable” water quantities for the Fenner Watershed
area are estimated at 30,191 AFY and 2256 AFY for Orange Blossom Wash (32,447 AFY combined).
CH2M Hill’s report includes a INFIL3.0 model that represents large areas in the region (in the
hundreds of square miles) to have identical characteristics. Given the local landscape and the high
special variability of surface soil conditions, this assumption does not reﬂect the realities of the physical
conditions, and it thus incorporates substantial generalization and uncertainty to the model results,
similar to the previous GSS [8] analysis. Also, as did the GSS [8], USGS [9], and LLNL [10] recharge
estimates, the CH2M Hill [11] report uses precipitation records from periods that were wetter than the
long-term average conditions [15].
CH2M Hill reported the attempted use of these derived recharge rates in numerical groundwater
ﬂow modeling of the region [21]. The evapotranspiration rate was a calibrated parameter in the
reported model, and it allowed for the evapotranspiration rate to vary substantially between recharge
scenarios, even though evapotranspiration would be unlikely to change, given that the playa soils
would remain unchanged, the climate factors would be unchanged, and assuming that the groundwater
levels would be above the extinction depth, allowing evapotranspiration to take place. A more
reliable test of the recharge estimate using the numerical model would have been to use a published
evapotranspiration rate from salt-encrusted dry lakes, and to calibrate to the recharge.
However, their modeling resulted in the required acceptance of high evapotranspiration rates to
calibrate the model. High evapotranspiration rates were necessary in the model to allow for the amount
of water to discharge from the Bristol and Cadiz Playas to accommodate the high estimated recharge
rate [12]. CH2M Hill reported the use of evapotranspiration rates greater than 50 ft/year for Cadiz Dry
Lake and 20 ft/year for Bristol Dry Lake. These rates are substantially above the pan evaporation rate
(nearly ﬁve times the pan evapotranspiration rate for Cadiz Dry Lake, and approximately 10 times
the U.S. Geological Survey’s evapotranspiration rate from playa soils in Death Valley), and they are
unreasonable, which suggests that other model parameters (such as recharge) are also not accurate.
3.2.5. Johnson Wright Inc. (2012)
Johnson Wright Inc. (JWI) (2012) [12] used a discharge evaluation that was based on more
recent evapotranspiration data than what was used in the CH2M Hill analysis. Continuous
micrometeorological data collected over a four-year period in Death Valley were used to
estimate evapotranspiration rates over the area evaluated [22]. The JWI analysis resulted in
more consistent and generally improved estimates of groundwater discharge than in previous
studies [22]. DeMeo’s resulting midpoint evapotranspiration rate estimates were 0.13 feet per year
(ft/yr) for salt-encrusted playa, and 0.15 ft/yr for bare-soil playa. JWI assumed the 0.15 ft/yr
evapotranspiration rate resulting in 8947 AFY of evapotranspiration losses from the Bristol and
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Cadiz playas (based on the area in which evapotranspiration takes place in the CH2M Hill model).
Further, adding the estimated annual pumping from the basin of approximately 5000 AFY [11] and
assuming that the basin is in hydrologic balance or that inﬂow equals outﬂow, an estimated recharge
of approximately 14,000 AFY can be inferred (plus the volume of spring discharge which is likely small
in comparison to the total recharge estimate and within the error of the estimate). However, the JWI
analysis also should be considered to have a high estimate of recharge, due to the use of a surface
evapotranspiration estimate that does not account for the extinction depth and the existing depth
to groundwater beneath the playas. Thus, JWI’s high estimated recharge of approximately 14,000
AFY plus spring discharge is similar to the best estimate of Davisson [9,20], as calculated from above
average periods of precipitation.
3.3. Isotopic Characterisitics of Spring Water at Selected Springs
The recharge estimates can be further assessed based on the radiocarbon characteristics of these
perennial springs in the study area. While tritium was not detected in any of the water collected from
these perennial springs in the sampling events indicated, which would have been expected if the water
was sourced by a recent recharge, a previous sampling collected from Theresa Spring had detectable
levels of tritium (1.38 TU). The detection of tritium suggests that, on occasion, Theresa Spring includes
a signiﬁcant amount of source water from more recent recharge, but the recent absence shows that
the inclusion of local recharge is likely to be highly seasonal. Based on the results of the 14 C analysis,
the following apparent water ages (corrected for δ13 C results) were identiﬁed (Table 3):
Table 3. Apparent water age for each of the sampled springs.
Location

Apparent Radiocarbon Water Age

Bonanza Spring
Hummingbird Spring
Burnt Spring
Vernandyles Spring
Theresa Springs

15,500 years
2400 years
1800 years
4400 years
3400 years

These radiocarbon results are similar to the radiocarbon results in groundwater in the area
presented by Rose [23] and is consistent with the result of groundwater aging in the Fenner Valley
basin-ﬁll aquifer by Davisson [24]. Radiocarbon ages of water are considered “apparent ages” since
waters can dissolve and mix additional radiocarbon-free carbon by chemical reactions with aquifer
materials producing a dilution of the original radiocarbon content that results in ages that may be
older than actual. Additionally, older waters can mix with more recent recharge and reﬂect more recent
radiocarbon ages compared to the age of some of the source water. Nevertheless, the radiocarbon ages
of these perennial spring waters reﬂect that a substantial portion is sourced from water of the older
basin-ﬁll regional groundwater and not recent, local seasonal recharge.
4. Discussion
Given the high degree of spatial and temporal variability, and the vast distances without data,
precipitation-driven recharge estimation in the study area are subject to substantial uncertainty
resulting from:

•
•
•

Issues associated with the precipitation record, both in the period of the record (higher than
average period), and incomplete records;
Local topographic effects on precipitation patterns;
Substantial spatial variability of surface soil and rock characteristics that are not considered in the
analyses, which include the data input for those characteristics.
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These large uncertainties in the derived recharge values hinder the ability to appropriately assess
and manage the water resources in the region.
Alternatively, a more reliable method to evaluate the basin integrated recharge in the Fenner,
Cadiz, and Bristol basins based on a numerical groundwater ﬂow model is hampered by the lack of
site-speciﬁc parameters calibrate to recharge, and the expectation that given the size and complexity of
the basin modeling, the results are unlikely to have a single unique solution. A modeling effort with
the purpose of estimating recharge would require a detailed sensitivity analysis, and the consideration
of potentially multiple conceptual site models to determine a more reliable range of plausible recharge
estimates. Such a basin scale hydrologic analysis would beneﬁt from the incorporation of the ﬂows from
perennial spring in the model hydrodynamics to evaluate the role of groundwater versus local recharge
on ﬂow dynamics. CH2M Hill reported that using a simplistic analytical model for evaluating the
connection between the basin-ﬁll aquifer and Bonanza Spring, approximately eight feet of groundwater
drawdown appeared to eliminate the surface ﬂow that currently occurs at a relatively constant rate,
and which would also be reasonably expected to result in a substantial reduction in the vegetation
cover in the riparian area [11].
The ages derived from the perennial springs in the Fenner and Bristol groundwater basin
water are consistent with the sourcing work conducted previously [1,24], and the regional nature of
groundwater ﬂow discharging at Bonanza Spring. Even without knowing the speciﬁc hydrologic
pathway, with respect to Burnt Spring, Hummingbird Spring, Vernandyles Spring, and Theresa Spring,
this analysis suggests that those waters derive from one of the three following potential sources:
1.
2.
3.

recharge in the upper elevations of the Clipper Mountains which takes approximately
2000–4000 years for that water to reach spring discharge locations;
from a similar basin-ﬁll aquifer source to Bonanza Spring, but with a less tortuous/more
permeable path that allows it to travel to the discharge location thousands of years faster;
a mixture of water from the basin-ﬁll aquifer source to the north, and more recent recharge
that results in the tritium content being diluted to non-detectable concentrations, and where
the radiocarbon ages are composite ages that reﬂect the apparent age result from the mixing of
two distinct sources.

For Scenario 1, the necessary travel times are unreasonably slow. For example, for Bonanza
Spring, given the apparent age of 15,500 years, and the short travel path within the catchment area
(approximately 1400 ft), the apparent groundwater velocity would be on the order of 10−4 ft/day.
This rate would not be sufﬁcient to sustain the spring ﬂow.
For Scenario 2, the discharge from these other perennial springs is lower than would be expected,
given Bonanza Spring’s ﬂow rate if they were solely sources from a comparable groundwater formation.
Therefore, the more complex Scenario 3 appears to be most plausible. The age of the water
discharged from Bonanza Spring and considering the small catchment area (50 acres) precludes this
water from being sourced within that catchment. First, the Maxey-Eakin analysis conducted by
Lawrence Livermore Laboratory [20] indicates that for the mid-elevations of the small catchment
above Bonanza Spring (e.g., at an elevation of approximately 680 m or 2230 feet above mean sea level),
the recharge rate for the Bonanza Spring catchment would be 0.010 ft/yr. Given that the catchment is
volcanic rock and that the Maxey-Eakin Method does not consider surﬁcial soil or rock conditions,
and this would result in the same recharge rate for more permeable sandy alluvium present in the
area, this recharge rate on a local basis would likely be high. Nevertheless, this recharge rate would
only provide a maximum of approximately one-third of the water to account for the discharge at the
spring (approximately 10 gallons per minute or 15 AFY). Further, to maintain constant ﬂow would also
indicate that recharge remains constant and would not account for the widely varying precipitation
seasonally and annually that is measured in the area. As described in the report by Kenny (2018) [25],
the storage in that system conceptualization could only maintain constant ﬂow in the order of a couple
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of decades during extended dry periods, and thus it cannot account for the approximately 100-year
record indicating that such spring ﬂows have minimal observed seasonal changes.
There are springs to the north (up-gradient) of Vernandyles and Theresa Springs at elevations
that are higher than either of these springs within the Mojave National Preserve, indicating that
Vernandyles and Theresa Springs discharge at elevations that could be fed from a more distant alluvial
source that encounters the volcanic rocks from which both Vernandyles and Theresa Springs discharge.
The same can be said of the springs in the Clipper Mountains (Bonanza, Burnt and Hummingbird).
Given the existing uncertainties in speciﬁc hydrologic ﬂow paths and the recharge estimation,
the degree of hydraulic connection between the basin-ﬁll aquifer and these perennial springs, and the
expectation of a hotter and dryer climate in this region for the foreseeable future, water resource
management would need to use recharge estimates in the basin within the 4000 to 12,000 AFY range
(consistent with the range of U.S. Geological Survey [9] estimates and the lower-end of estimates by
LLNL [10], but lower than the estimates by GSS [8], CH2M Hill [11], and JWI [12]) in order to protect
the water resources in the region, until more reﬁned recharge estimates can be determined using the
detailed and site-speciﬁc modeling approaches described above.
While there are springs observed in this region that are seasonal and that appear to source from
local precipitation-driven recharge, the perennial ﬂow and older radiocarbon characteristics of Bonanza
Spring, Hummingbird Spring, Burnt Spring, Vernandyles Spring, and Theresa Springs indicate that
they are not exclusively sourced from local recharge. Thus, these spring ﬂows, and the ecological
community that depends on such ﬂows, are inseparably connected to the regional groundwater and
any groundwater management decisions that can impact on this resource.
Supplementary Materials: The following are available online at http://www.mdpi.com/2306-5338/5/3/51/s1,
Precipitation data used to construct Figure 5. Love and Zdon-2018 Hydrology-Precip records Mojave.xlsx.
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tĞď͗ǁǁǁ͘ĂƋƵŝůŽŐŝĐ͘ĐŽŵ




&ĞďƌƵĂƌǇϱ͕ϮϬϭϵ





DĂƚƚŚĞǁ,͘>ŝƚĐŚĨŝĞůĚ͕W͘͘
ƐƐŝƐƚĂŶƚ'ĞŶĞƌĂůDĂŶĂŐĞƌ
dŚƌĞĞsĂůůĞǇƐDƵŶŝĐŝƉĂůtĂƚĞƌŝƐƚƌŝĐƚ
ϭϬϮϭ͘DŝƌĂŵĂƌǀĞŶƵĞ



ƐĞŶƚǀŝĂĞŵĂŝůƚŽ͗
ůĂƌĞŵŽŶƚ͕ϵϭϳϭϭͲϮϬϱϮ



ŵůŝƚĐŚĨŝĞůĚΛƚǀŵǁĚ͘ĐŽŵ


ZĞ͗͘ ZĞƉŽƌƚŽĨƚŚĞ/ŶĚĞƉĞŶĚĞŶƚWĞĞƌZĞǀŝĞǁWĂŶĞůĨŽƌƚŚĞ'ƌŽƵŶĚǁĂƚĞƌDŽŶŝƚŽƌŝŶŐ͕
DĂŶĂŐĞŵĞŶƚ͕ĂŶĚDŝƚŝŐĂƚŝŽŶWůĂŶ;'DDDWͿĨŽƌƚŚĞĂĚŝǌWƌŽũĞĐƚ

ĞĂƌDƌ͘>ŝƚĐŚĨŝĞůĚ͗

dŚĞƌĞƉŽƌƚŽĨƚŚĞ/ŶĚĞƉĞŶĚĞŶƚWĞĞƌZĞǀŝĞǁWĂŶĞů;͞ƚŚĞWĂŶĞů͟ͿĨŽƌƚŚĞ'ƌŽƵŶĚǁĂƚĞƌ
DŽŶŝƚŽƌŝŶŐ͕DĂŶĂŐĞŵĞŶƚ͕ĂŶĚDŝƚŝŐĂƚŝŽŶWůĂŶ;'DDDWͿĨŽƌƚŚĞĂĚŝǌWƌŽũĞĐƚĂĐĐŽŵƉĂŶŝĞƐƚŚŝƐ
ůĞƚƚĞƌ͘

dŚĞWĂŶĞůĂƉƉƌĞĐŝĂƚĞƐƚŚĞŽƉƉŽƌƚƵŶŝƚǇƚŽƐƵďŵŝƚƚŚŝƐƌĞƉŽƌƚƚŽdŚƌĞĞsĂůůĞǇƐDƵŶŝĐŝƉĂůtĂƚĞƌ
ŝƐƚƌŝĐƚ;dsDtͿĂŶĚ:ƵƌƵƉĂŽŵŵƵŶŝƚǇ^ĞƌǀŝĐĞƐŝƐƚƌŝĐƚ;:^Ϳ͘^ŚŽƵůĚǇŽƵŚĂǀĞĂŶǇ
ƋƵĞƐƚŝŽŶƐ͕ƉůĞĂƐĞĚŽŶŽƚŚĞƐŝƚĂƚĞƚŽĐŽŶƚĂĐƚŵĞĂƚ;ϵϰϵͿϵϯϵͲϳϭϲϬ͘

^ŝŶĐĞƌĞůǇ͕





ĂƋƵŝůŽŐŝĐ͕/ŶĐ͘ 


tŝůĚĞƌŵƵƚŚŶǀŝƌŽŶŵĞŶƚĂů͕/ŶĐ͘






ŶƚŚŽŶǇƌŽǁŶ







DĂƌŬtŝůĚĞƌŵƵƚŚ͕W͘͘

KĂŶĚWƌŝŶĐŝƉĂů,ǇĚƌŽůŽŐŝƐƚ



WƌĞƐŝĚĞŶƚ


ĂůůĞĂƵ'ƌŽƵŶĚǁĂƚĞƌ͕/ŶĐ͘



WĂƌŬĞƌ'ƌŽƵŶĚǁĂƚĞƌ









ĂǀĞZŽŵĞƌŽ 







dŝŵWĂƌŬĞƌ͕W'͕,Ő

WƌĞƐŝĚĞŶƚ






WƌĞƐŝĚĞŶƚĂŶĚWƌŝŶĐŝƉĂů,ǇĚƌŽŐĞŽůŽŐŝƐƚ

ĐĐ͘



ůĚŽŶ,ŽƌƐƚ͕:^







ϭ











Ϯϰϱ&ŝƐĐŚĞƌǀĞŶƵĞ͕^ƵŝƚĞͲϮ
ŽƐƚĂDĞƐĂ͕ϵϮϲϮϲ
dĞů͘нϭ͘ϳϭϰ͘ϳϳϬ͘ϴϬϰϬ
tĞď͗ǁǁǁ͘ĂƋƵŝůŽŐŝĐ͘ĐŽŵ



ZWKZdK&d,/EWEEdWZZs/tWE>
&KZd,'ZKhEtdZDE'DEd͕
DKE/dKZ/E'͕ED/d/'d/KEW>E;'DDDWͿ
&KZd,/s>>z'ZKhEtdZ
KE^Zsd/KE͕ZKsZzE^dKZ'WZK:d
^ĂŶĞƌŶĂƌĚŝŶŽŽƵŶƚǇ͕ĂůŝĨŽƌŶŝĂ

WƌĞƉĂƌĞĚĨŽƌ͗
dŚƌĞĞsĂůůĞǇƐDƵŶŝĐŝƉĂůtĂƚĞƌŝƐƚƌŝĐƚ;dsDtͿ
ϭϬϮϭ͘DŝƌĂŵĂƌǀĞŶƵĞ
ůĂƌĞŵŽŶƚ͕ϵϭϳϭϭͲϮϬϱϮ

WƌĞƉĂƌĞĚďǇ͗
WĂŶĞů͗
ŶƚŚŽŶǇƌŽǁŶ͕ĂƋƵŝůŽŐŝĐ
DĂƌŬtŝůĚĞƌŵƵƚŚ͕tŝůĚĞƌŵƵƚŚŶǀŝƌŽŶŵĞŶƚĂů
ĂǀĞZŽŵĞƌŽ͕ĂůůĞĂƵ'ƌŽƵŶĚǁĂƚĞƌ
dŝŵWĂƌŬĞƌ͕WĂƌŬĞƌ'ƌŽƵŶĚǁĂƚĞƌ
&ĞďƌƵĂƌǇϱ͕ϮϬϭϵ




ZĞƉŽƌƚŽĨƚŚĞ/ŶĚĞƉĞŶĚĞŶƚWĞĞƌZĞǀŝĞǁWĂŶĞůĨŽƌ
ƚŚĞ'ƌŽƵŶĚǁĂƚĞƌDĂŶĂŐĞŵĞŶƚ͕DŽŶŝƚŽƌŝŶŐ͕ĂŶĚDŝƚŝŐĂƚŝŽŶWůĂŶĨŽƌ
ƚŚĞĂĚŝǌsĂůůĞǇ'ƌŽƵŶĚǁĂƚĞƌŽŶƐĞƌǀĂƚŝŽŶ͕ZĞĐŽǀĞƌǇ͕ĂŶĚ^ƚŽƌĂŐĞWƌŽũĞĐƚ


d>K&KEdEd^
ϭ͘Ϭ

yhd/s^hDDZz͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϭ

ϭ͘ϭ

/ŶƚƌŽĚƵĐƚŝŽŶ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϭ 
ϭ͘ϭ͘ϭ
ϭ͘ϭ͘Ϯ

ϭ͘Ϯ

ĂĚŝǌWƌŽũĞĐƚ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϭ 
WĂŶĞůKďũĞĐƚŝǀĞƐ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϭ 

'ƌŽƵŶĚǁĂƚĞƌDĂŶĂŐĞŵĞŶƚ͕DŽŶŝƚŽƌŝŶŐ͕ĂŶĚDŝƚŝŐĂƚŝŽŶWůĂŶ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘Ϯ
ϭ͘Ϯ͘ϭ
ϭ͘Ϯ͘Ϯ
ϭ͘Ϯ͘ϯ
ϭ͘Ϯ͘ϰ
ϭ͘Ϯ͘ϱ
ϭ͘Ϯ͘ϲ

ϭ͘ϯ

WŽƚĞŶƚŝĂů/ŵƉĂĐƚƐƚŽƋƵŝĨĞƌƐ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϯ 
WŽƚĞŶƚŝĂů/ŵƉĂĐƚƐƚŽ^ƉƌŝŶŐƐǁŝƚŚŝŶƚŚĞ&ĞŶŶĞƌtĂƚĞƌƐŚĞĚ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϰ
WŽƚĞŶƚŝĂů/ŵƉĂĐƚƐƚŽƌŝŶĞZĞƐŽƵƌĐĞƐĂƚƌŝƐƚŽůĂŶĚĂĚŝǌƌǇ>ĂŬĞƐ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϰ
WŽƚĞŶƚŝĂů/ŵƉĂĐƚƐƚŽƚŚĞ^ĂůŝŶĞͲ&ƌĞƐŚtĂƚĞƌ/ŶƚĞƌĨĂĐĞ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϱ
WŽƚĞŶƚŝĂů/ŵƉĂĐƚƐƚŽ'ƌŽƵŶĚ^ƵƌĨĂĐĞ>ĞǀĞůƐŝŶƚŚĞtĂƚĞƌƐŚĞĚ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϱ
KƚŚĞƌWŽƚĞŶƚŝĂů/ŵƉĂĐƚƐ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϲ 

ZĞĐŽŵŵĞŶĚĂƚŝŽŶƐ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϲ 
ϭ͘ϯ͘ϭ
ϭ͘ϯ͘Ϯ
ϭ͘ϯ͘ϯ
ϭ͘ϯ͘ϰ
ϭ͘ϯ͘ϱ
ϭ͘ϯ͘ϲ
ϭ͘ϯ͘ϳ
ϭ͘ϯ͘ϴ
ϭ͘ϯ͘ϵ
ϭ͘ϯ͘ϭϬ
ϭ͘ϯ͘ϭϭ
ϭ͘ϯ͘ϭϮ

ĞƚĂŝůĞĚWůĂŶƐ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϳ 
'ĞŽůŽŐŝĐĂůhŶĚĞƌƐƚĂŶĚŝŶŐ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϳ 
,ǇĚƌŽŐĞŽůŽŐŝĐhŶĚĞƌƐƚĂŶĚŝŶŐ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϳ 
tĞĂƚŚĞƌŽŶĚŝƚŝŽŶƐ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϳ 
^ƉƌŝŶŐDŽŶŝƚŽƌŝŶŐ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϴ 
sĞŐĞƚĂƚŝŽŶDŽŶŝƚŽƌŝŶŐ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϴ 
'ƌŽƵŶĚǁĂƚĞƌDŽŶŝƚŽƌŝŶŐ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϴ 
dŚŝƌĚͲWĂƌƚǇtĞůůƐŝŶ&ĞŶŶĞƌsĂůůĞǇ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϴ 
^ĂůŝŶĞDŝŐƌĂƚŝŽŶ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϴ 
^ƵďƐŝĚĞŶĐĞ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϵ 
'ƌŽƵŶĚǁĂƚĞƌDŽĚĞůŝŶŐ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϵ 
DŝƚŝŐĂƚŝŽŶĐƚŝŽŶƐ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϭϬ

ϭ͘ϰ

ŽŶĐůƵƐŝŽŶƐ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϭϭ 

Ϯ͘Ϭ

/EdZKhd/KE͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϭϮ

Ϯ͘ϭ

WƌŽũĞĐƚhŶĚĞƌƐƚĂŶĚŝŶŐ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϭϯ 
Ϯ͘ϭ͘ϭ
Ϯ͘ϭ͘Ϯ
Ϯ͘ϭ͘ϯ

Ϯ͘Ϯ
Ϯ͘ϯ
Ϯ͘ϰ

ĂĐŬŐƌŽƵŶĚ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϭϯ
WƌŽũĞĐƚWƵƌƉŽƐĞ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϭϰ
WƌŽũĞĐƚŽŵƉŽŶĞŶƚƐ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϭϱ

KďũĞĐƚŝǀĞƐ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϭϴ 
WƌŝŽƌZĞǀŝĞǁƐ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϭϴ 
ŽĐƵŵĞŶƚZĞǀŝĞǁ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϭϵ 

ϯ͘Ϭ
'ZKhEtdZDE'DEd͕DKE/dKZ/E'͕E
D/d/'d/KEW>E͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϮϮ


ŝ

ZĞƉŽƌƚŽĨƚŚĞ/ŶĚĞƉĞŶĚĞŶƚWĞĞƌZĞǀŝĞǁWĂŶĞůĨŽƌ
ƚŚĞ'ƌŽƵŶĚǁĂƚĞƌDĂŶĂŐĞŵĞŶƚ͕DŽŶŝƚŽƌŝŶŐ͕ĂŶĚDŝƚŝŐĂƚŝŽŶWůĂŶĨŽƌ
ƚŚĞĂĚŝǌsĂůůĞǇ'ƌŽƵŶĚǁĂƚĞƌŽŶƐĞƌǀĂƚŝŽŶ͕ZĞĐŽǀĞƌǇ͕ĂŶĚ^ƚŽƌĂŐĞWƌŽũĞĐƚ


ϯ͘ϭ
ϯ͘Ϯ
ϯ͘ϯ
ϯ͘ϰ
ϯ͘ϱ
ϯ͘ϲ

WŽƚĞŶƚŝĂů/ŵƉĂĐƚƐƚŽƋƵŝĨĞƌƐ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘Ϯϯ 
WŽƚĞŶƚŝĂů/ŵƉĂĐƚƐƚŽ^ƉƌŝŶŐƐtŝƚŚŝŶƚŚĞ&ĞŶŶĞƌtĂƚĞƌƐŚĞĚ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘Ϯϰ
WŽƚĞŶƚŝĂů/ŵƉĂĐƚƐƚŽƌŝŶĞZĞƐŽƵƌĐĞƐĂƚƌŝƐƚŽůĂŶĚĂĚŝǌƌǇ>ĂŬĞƐ͘͘͘͘͘͘͘͘͘͘͘͘ϯϮ
WŽƚĞŶƚŝĂů/ŵƉĂĐƚƐƚŽƚŚĞ^ĂůŝŶĞͲ&ƌĞƐŚtĂƚĞƌ/ŶƚĞƌĨĂĐĞ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϯϯ
WŽƚĞŶƚŝĂů/ŵƉĂĐƚƐƚŽ'ƌŽƵŶĚ^ƵƌĨĂĐĞ>ĞǀĞůƐŝŶƚŚĞtĂƚĞƌƐŚĞĚ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϯϰ
KƚŚĞƌWŽƚĞŶƚŝĂů/ŵƉĂĐƚƐ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϯϱ 

ϰ͘Ϭ

'EZ>^^^^DEdK&d,'DDDW͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϯϳ

ϱ͘Ϭ

E>z^/^K&DKE/dKZ/E'ED/d/'d/KE͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϰϲ

ϱ͘ϭ
ϱ͘Ϯ

ƋƵŝĨĞƌZĞƐƉŽŶƐĞƚŽWƵŵƉŝŶŐĂƚƚŚĞĂĚŝǌWƌŽũĞĐƚ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϰϲ
^ƉƌŝŶŐƐǁŝƚŚŝŶ&ĞŶŶĞƌtĂƚĞƌƐŚĞĚ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϰϵ 
ϱ͘Ϯ͘ϭ
ϱ͘Ϯ͘Ϯ
ϱ͘Ϯ͘ϯ

'ĞŽƉŚǇƐŝĐĂůDĂƉƉŝŶŐ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϱϬ
^ƉƌŝŶŐ&ůŽǁDŽŶŝƚŽƌŝŶŐ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϱϬ
^ƉƌŝŶŐ&ůŽǁDŝƚŝŐĂƚŝŽŶ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϱϯ

ϱ͘ϯ
ϱ͘ϰ
ϱ͘ϱ
ϱ͘ϲ

'ƌŽƵŶĚǁĂƚĞƌDŽŶŝƚŽƌŝŶŐ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϱϰ 
ƌŝŶĞZĞƐŽƵƌĐĞƐhŶĚĞƌůǇŝŶŐƌŝƐƚŽůĂŶĚĂĚŝǌƌǇ>ĂŬĞƐ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϱϵ
^ĂůŝŶĞʹ&ƌĞƐŚtĂƚĞƌ/ŶƚĞƌĨĂĐĞDŝŐƌĂƚŝŽŶ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϲϮ 
WŽƚĞŶƚŝĂů^ƵďƐŝĚĞŶĐĞ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϲϰ 

ϲ͘Ϭ

'DDDW>Z/&/d/KEZYh^d^͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϲϲ

ϲ͘ϭ
ϲ͘Ϯ
ϲ͘ϯ
ϲ͘ϰ
ϲ͘ϱ
ϲ͘ϲ

ŚĂƉƚĞƌϭ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϲϲ 
ŚĂƉƚĞƌϯ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϲϳ 
ŚĂƉƚĞƌϰ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϲϳ 
ŚĂƉƚĞƌϱ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϲϴ 
ŚĂƉƚĞƌϲ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϲϴ 
ŚĂƉƚĞƌϳ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϳϮ 

ϳ͘Ϭ

ZKDDEd/KE^͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϳϯ

ϳ͘ϭ
ϳ͘Ϯ
ϳ͘ϯ
ϳ͘ϰ
ϳ͘ϱ
ϳ͘ϲ
ϳ͘ϳ
ϳ͘ϴ
ϳ͘ϵ
ϳ͘ϭϬ

ĞƚĂŝůĞĚDŽŶŝƚŽƌŝŶŐWůĂŶ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϳϯ 
YƵĂůŝƚǇƐƐƵƌĂŶĐĞ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϳϰ 
ĂƚĂDĂŶĂŐĞŵĞŶƚ^ǇƐƚĞŵ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϳϰ 
ŽĐƵŵĞŶƚZĞƉŽƐŝƚŽƌǇ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϳϰ 
'ĞŽůŽŐŝĐĂůhŶĚĞƌƐƚĂŶĚŝŶŐ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϳϰ 
,ǇĚƌŽŐĞŽůŽŐŝĐhŶĚĞƌƐƚĂŶĚŝŶŐ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϳϲ 
tĞĂƚŚĞƌŽŶĚŝƚŝŽŶƐ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϳϲ 
^ƉƌŝŶŐDŽŶŝƚŽƌŝŶŐ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϳϲ 
sĞŐĞƚĂƚŝŽŶDŽŶŝƚŽƌŝŶŐ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϳϵ 
'ƌŽƵŶĚǁĂƚĞƌDŽŶŝƚŽƌŝŶŐ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϳϵ 
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ϳ͘ϭϭ
ϳ͘ϭϮ
ϳ͘ϭϯ
ϳ͘ϭϰ
ϳ͘ϭϱ

dŚŝƌĚͲWĂƌƚǇtĞůůƐŝŶ&ĞŶŶĞƌsĂůůĞǇ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϴϭ 
^ĂůŝŶĞDŝŐƌĂƚŝŽŶ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϴϭ 
^ƵďƐŝĚĞŶĐĞ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϴϮ 
'ƌŽƵŶĚǁĂƚĞƌDŽĚĞůŝŶŐ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϴϯ 
DŝƚŝŐĂƚŝŽŶĐƚŝŽŶƐ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϴϱ 

ϴ͘Ϭ

KE>h^/KE^͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϴϳ

ϴ͘ϭ
ϴ͘Ϯ
ϴ͘ϯ
ϴ͘ϰ
ϴ͘ϱ
ϴ͘ϲ
ϴ͘ϳ

'ĞŶĞƌĂů͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϴϳ 
ƋƵŝĨĞƌDĂŶĂŐĞŵĞŶƚ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϴϳ 
^ƉƌŝŶŐƐ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϴϴ 
ƌŝŶĞZĞƐŽƵƌĐĞƐ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϴϵ 
^ĂůŝŶĞDŝŐƌĂƚŝŽŶ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϵϬ 
>ĂŶĚ^ƵďƐŝĚĞŶĐĞ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϵϬ 
dŚĞ'DDDWŽĐƵŵĞŶƚ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϵϬ 

ϵ͘Ϭ

Z&ZE^͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϵϭ
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>/^dK&d>^

ϭ ^ƉƌŝŶŐůĞǀĂƚŝŽŶƐhŶĚĞƌtŽƌƐƚĂƐĞZĞĐŚĂƌŐĞ^ĐĞŶĂƌŝŽ
Ϯ DŽŶŝƚŽƌŝŶŐĂŶĚdƌŝŐŐĞƌdŚƌĞƐŚŽůĚ^ƵŵŵĂƌǇǁŝƚŚWĂŶĞůŽŵŵĞŶƚƐ
ϯ DŝƚŝŐĂƚŝŽŶ^ƵŵŵĂƌǇǁŝƚŚWĂŶĞůŽŵŵĞŶƚƐ


>/^dK&&/'hZ^
ϭ >ŽĐĂƚŝŽŶŽĨƚŚĞĂĚŝǌWƌŽũĞĐƚ
Ϯ ĂĚŝǌWƌŽũĞĐƚƌĞĂ
ϯ ^ƉƌŝŶŐƐǁŝƚŚŝŶƚŚĞWƌŽũĞĐƚƌĞĂ
ϰ 'ĞŽůŽŐŝĐDĂƉĂŶĚƌŽƐƐ^ĞĐƚŝŽŶͲ͛>ŽĐĂƚŝŽŶ^ŽƵƚŚǁĞƐƚĞƌŶůŝƉƉĞƌDŽƵŶƚĂŝŶƐĂŶĚ&ĞŶŶĞƌ
sĂůůĞǇ
ϱ 'ĞŽůŽŐŝĐƌŽƐƐ^ĞĐƚŝŽŶͲ͛^ŽƵƚŚǁĞƐƚĞƌŶůŝƉƉĞƌDŽƵŶƚĂŝŶƐĂŶĚ&ĞŶŶĞƌsĂůůĞǇ
ϲ ^ĐĞŶĂƌŝŽϮʹ&ĂƵůƚĐƚƐĂƐĂWĂƌƚŝĂů'ƌŽƵŶĚǁĂƚĞƌ&ůŽǁĂƌƌŝĞƌ
ϳ ^ĐĞŶĂƌŝŽϯʹ^ƚƌĂƚŝŐƌĂƉŚŝĐhŶŝƚ;ŝ͘Ğ͘ƋƵŝƚĂƌĚͿĐƚƐĂƐĂWĂƌƚŝĂů'ƌŽƵŶĚǁĂƚĞƌ&ůŽǁĂƌƌŝĞƌ
ϴ ^ĐĞŶĂƌŝŽϭʹ'ƌŽƵŶĚǁĂƚĞƌŝŶůůƵǀŝƵŵŝŶŝƌĞĐƚ,ǇĚƌĂƵůŝĐŽŵŵƵŶŝĐĂƚŝŽŶǁŝƚŚ;ĂŶĚ
^ƵƐƚĂŝŶŝŶŐͿ^ƉƌŝŶŐ
ϵ >ĂŐŝŶĚƌĂǁĚŽǁŶƌĞƐƉŽŶƐĞƌĞůĂƚĞĚƚŽƚŚĞĐĞƐƐĂƚŝŽŶŽĨƉƵŵƉŝŶŐĂƚƚŚĞĂĚŝǌWƌŽũĞĐƚ
ϭϬ ǆĐĞƌƉƚŽĨDŽŶŝƚŽƌŝŶŐ&ĞĂƚƵƌĞƐĨƌŽŵ&ŝŐƵƌĞϱͲϭŽĨƚŚĞ'DDDW;ϮϬϭϮͿ
ϭϭ ƌĂǁĚŽǁŶĞŶĞĂƚŚƌŝƐƚŽů>ĂŬĞhŶĚĞƌdŚƌĞĞZĞĐŚĂƌŐĞ^ĐĞŶĂƌŝŽƐ
ϭϮ ^ŝŵƵůĂƚĞĚƚĨŽƌdŚƌĞĞZĞĐŚĂƌŐĞ^ĐĞŶĂƌŝŽƐ
ϭϯ WŽƚĞŶƚŝĂů'ĞŽƉŚǇƐŝĐĂů^ƵƌǀĞǇƌĞĂƐ


>/^dK&WWE/^
 ŝŽŐƌĂƉŚŝĐĂů^ŬĞƚĐŚĞƐŽĨWĂŶĞůDĞŵďĞƌƐ
 ĂĚŝǌWƌŽũĞĐƚKǀĞƌǀŝĞǁ
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ZKEzD^EZs/d/KE^
EŽƚĞ͗
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ĂĚŝǌWƌŽũĞĐƚ
Y 
Ě
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ƚ

Σ&

&/Z 
Ĩƚ

ŐƉŵ 
'DDDW
WĂŶĞů 
<

<ŵ

ŝ

>

ŵ
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ŶĞ
WƉƚ

Wŝϭ

WŝϮ
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Y

^

^Dt 
^Ƶ
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ĂĐƌŽŶǇŵƐĂŶĚĂďďƌĞǀŝĂƚŝŽŶƐĂƌĞƐƉĞůůĞĚŽƵƚŝŶďŽƚŚƚŚĞǆĞĐƵƚŝǀĞ^ƵŵŵĂƌǇ͕
ǁŚŝĐŚŵĂǇďĞƌĞĂĚŝŶĚĞƉĞŶĚĞŶƚůǇ͕ĂŶĚƚŚĞďŽĚǇŽĨƚŚĞƌĞƉŽƌƚƐƚĂƌƚŝŶŐĂƚ^ĞĐƚŝŽŶ
Ϯ͘Ϭ͗/ŶƚƌŽĚƵĐƚŝŽŶ
ĐƌŽƐƐͲƐĞĐƚŝŽŶĂůĂƌĞĂ
ƌŝǌŽŶĂĂŶĚĂůŝĨŽƌŶŝĂZĂŝůƌŽĂĚ
ĂĐƌĞͲĨĞĞƚ
ĂĐƌĞͲĨĞĞƚƉĞƌǇĞĂƌ
ĂƋƵŝĨĞƌƚŚŝĐŬŶĞƐƐ
ďĞůŽǁŐƌŽƵŶĚƐƵƌĨĂĐĞ
ĐĞŶƚŝŵĞƚĞƌƐ
ĂĚŝǌ͕/ŶĐ͘
ĂĚŝǌsĂůůĞǇtĂƚĞƌŽŶƐĞƌǀĂƚŝŽŶ͕ZĞĐŽǀĞƌǇ͕ĂŶĚ^ƚŽƌĂŐĞWƌŽũĞĐƚ
ĂůŝĨŽƌŶŝĂŶǀŝƌŽŶŵĞŶƚĂůYƵĂůŝƚǇĐƚ
ĚĂǇ
ĞƐĞƌƚZĞƐĞĂƌĐŚ/ŶƐƚŝƚƵƚĞ
ŵŽĚƵůĞƐŽĨĞůĂƐƚŝĐŝƚǇ
ĞǀĂƉŽƚƌĂŶƐƉŝƌĂƚŝŽŶ
ĚĞŐƌĞĞƐ&ĂŚƌĞŶŚĞŝƚ
&ŝŶĂůŶǀŝƌŽŶŵĞŶƚĂů/ŵƉĂĐƚZĞƉŽƌƚ
ĨĞĞƚ
ŐĂůůŽŶƐƉĞƌŵŝŶƵƚĞ
'ƌŽƵŶĚǁĂƚĞƌDĂŶĂŐĞŵĞŶƚ͕DŽŶŝƚŽƌŝŶŐ͕ĂŶĚDŝƚŝŐĂƚŝŽŶWůĂŶ
WĂŶĞů
ŚǇĚƌĂƵůŝĐĐŽŶĚƵĐƚŝǀŝƚǇ
ŬŝůŽŵĞƚĞƌ
ŚǇĚƌĂƵůŝĐŐƌĂĚŝĞŶƚ
ůŝƚĞƌ
ŵĞƚĞƌ
ŵŝůůŝŽŶĂĐƌĞͲĨĞĞƚ
ŵŝůůŝŐƌĂŵƐƉĞƌůŝƚĞƌ
ŵŝůĞ
ŵĞĂŶƐĞĂůĞǀĞů
ƉŽƌŽƐŝƚǇ
ĞĨĨĞĐƚŝǀĞƉŽƌŽƐŝƚǇ
ƉƌĞĐŝƉŝƚĂƚŝŽŶ
ŝŶƚĞƌŐƌĂŶƵůĂƌƐŽŝůƉƌĞƐƐƵƌĞƉƌŝŽƌƚŽƉƵŵƉŝŶŐ
ŝŶƚĞƌŐƌĂŶƵůĂƌƐŽŝůƉƌĞƐƐƵƌĞĂƚŵĂǆŝŵƵŵĚƌĂǁĚŽǁŶ
ƉĂƌƚƐƉĞƌďŝůůŝŽŶ
ĨůŽǁƌĂƚĞ;ƋƵĂŶƚŝƚǇŽĨǁĂƚĞƌƉĞƌƚŝŵĞͿ
ƐƚŽƌĂƚŝǀŝƚǇ
^ĂŶƚĂDĂƌŐĂƌŝƚĂtĂƚĞƌŝƐƚƌŝĐƚ
ĐŽŵƉƌĞƐƐŝŽŶŽĨĂƋƵŝĨĞƌ
^ƚĂƚĞtĂƚĞƌWƌŽũĞĐƚ
ƚƌĂŶƐŵŝƐƐŝǀŝƚǇ
ǀ

ZĞƉŽƌƚŽĨƚŚĞ/ŶĚĞƉĞŶĚĞŶƚWĞĞƌZĞǀŝĞǁWĂŶĞůĨŽƌ
ƚŚĞ'ƌŽƵŶĚǁĂƚĞƌDĂŶĂŐĞŵĞŶƚ͕DŽŶŝƚŽƌŝŶŐ͕ĂŶĚDŝƚŝŐĂƚŝŽŶWůĂŶĨŽƌ
ƚŚĞĂĚŝǌsĂůůĞǇ'ƌŽƵŶĚǁĂƚĞƌŽŶƐĞƌǀĂƚŝŽŶ͕ZĞĐŽǀĞƌǇ͕ĂŶĚ^ƚŽƌĂŐĞWƌŽũĞĐƚ


d^
h^
h^'^
s
t
Ǉƌ













ƚŽƚĂůĚŝƐƐŽůǀĞĚƐŽůŝĚƐ
hŶŝƚĞĚ^ƚĂƚĞƐŽĨŵĞƌŝĐĂ
hŶŝƚĞĚ^ƚĂƚĞƐ'ĞŽůŽŐŝĐĂů^ƵƌǀĞǇ
ǀĞůŽĐŝƚǇ;ĚŝƐƚĂŶĐĞƉĞƌƚŝŵĞͿ
ĂƋƵŝĨĞƌƵŶŝƚǁŝĚƚŚ
ǇĞĂƌ
ƚŚŝĐŬŶĞƐƐŽĨĂƋƵŝĨĞƌůĂǇĞƌ

ǀŝ

ZĞƉŽƌƚŽĨƚŚĞ/ŶĚĞƉĞŶĚĞŶƚWĞĞƌZĞǀŝĞǁWĂŶĞůĨŽƌ
ƚŚĞ'ƌŽƵŶĚǁĂƚĞƌDĂŶĂŐĞŵĞŶƚ͕DŽŶŝƚŽƌŝŶŐ͕ĂŶĚDŝƚŝŐĂƚŝŽŶWůĂŶĨŽƌ
ƚŚĞĂĚŝǌsĂůůĞǇ'ƌŽƵŶĚǁĂƚĞƌŽŶƐĞƌǀĂƚŝŽŶ͕ZĞĐŽǀĞƌǇ͕ĂŶĚ^ƚŽƌĂŐĞWƌŽũĞĐƚ



ϭ͘Ϭ yhd/s^hDDZz
ϭ͘ϭ

/ŶƚƌŽĚƵĐƚŝŽŶ

Ŷ/ŶĚĞƉĞŶĚĞŶƚWĞĞƌZĞǀŝĞǁWĂŶĞů;͞WĂŶĞů͟ͿǁĂƐƌĞƚĂŝŶĞĚďǇdŚƌĞĞsĂůůĞǇƐDƵŶŝĐŝƉĂůtĂƚĞƌ
ŝƐƚƌŝĐƚ;dsDtͿĂŶĚ:ƵƌƵƉĂŽŵŵƵŶŝƚǇ^ĞƌǀŝĐĞƐŝƐƚƌŝĐƚ;:^ͿƚŽĐŽŶĚƵĐƚĂŶŝŵƉĂƌƚŝĂů͕
ŽďũĞĐƚŝǀĞ͕ƚŚŝƌĚͲƉĂƌƚǇƌĞǀŝĞǁ;͞ZĞǀŝĞǁ͟ͿŽĨƚŚĞ'ƌŽƵŶĚǁĂƚĞƌDĂŶĂŐĞŵĞŶƚ͕DŽŶŝƚŽƌŝŶŐ͕ĂŶĚ
DŝƚŝŐĂƚŝŽŶWůĂŶ;'DDDWͿĨŽƌƚŚĞĂĚŝǌsĂůůĞǇtĂƚĞƌŽŶƐĞƌǀĂƚŝŽŶ͕ZĞĐŽǀĞƌǇ͕ĂŶĚ^ƚŽƌĂŐĞ
WƌŽũĞĐƚ;ƚŚĞĂĚŝǌWƌŽũĞĐƚͿĂŶĚĂƐƐŽĐŝĂƚĞĚĚŽĐƵŵĞŶƚĂƚŝŽŶ͘dŚĞZĞǀŝĞǁǁĂƐĐŽŶĚƵĐƚĞĚŝŶůŝŐŚƚŽĨ
ĐŽŶƚŝŶƵŝŶŐƐƚƵĚǇĂŶĚƌĞƉŽƌƚƐƚŚĂƚŚĂǀĞďĞĞŶŐĞŶĞƌĂƚĞĚĨŽƌ͕ŽƌƉĞƌƚŝŶĞŶƚƚŽ͕ƚŚĞĂĚŝǌWƌŽũĞĐƚ
ĂĨƚĞƌƚŚĞĐĞƌƚŝĨŝĐĂƚŝŽŶŽĨƚŚĞ&ŝŶĂů/ŵƉĂĐƚZĞƉŽƌƚ;͞&/Z͟ͿĨŽƌƚŚĞĂĚŝǌWƌŽũĞĐƚ;^͕ϮϬϭϮĂͿĂŶĚ
ƚŚĞĂĚŽƉƚŝŽŶŽĨƚŚĞ'DDDWďǇƚŚĞŽƵŶƚǇŽĨ^ĂŶĞƌŶĂƌĚŝŶŽ;^͕ϮϬϭϮďͿ͘
dŚĞWĂŶĞůĐŽŶƐŝƐƚĞĚŽĨƚŚĞĨŽůůŽǁŝŶŐŐƌŽƵŶĚǁĂƚĞƌƉƌŽĨĞƐƐŝŽŶĂůƐŶŽƚƉƌĞǀŝŽƵƐůǇĞŵƉůŽǇĞĚďǇ
ĂĚŝǌ͗ŶƚŚŽŶǇƌŽǁŶŽĨƋƵŝůŽŐŝĐ͕/ŶĐ͘;ĂƋƵŝůŽŐŝĐͿ͕dŝŵWĂƌŬĞƌŽĨWĂƌŬĞƌ'ƌŽƵŶĚǁĂƚĞƌͲ
dĞĐŚŶŽůŽŐǇ͕/ŶŶŽǀĂƚŝŽŶ͕DĂŶĂŐĞŵĞŶƚ͕/ŶĐ͘;WĂƌŬĞƌ'ƌŽƵŶĚǁĂƚĞƌͿ͕DĂƌŬtŝůĚĞƌŵƵƚŚŽĨ
tŝůĚĞƌŵƵƚŚŶǀŝƌŽŶŵĞŶƚĂů͕/ŶĐ͘;t/Ϳ͕ĂŶĚĂǀĞZŽŵĞƌŽŽĨĂůůĞĂƵ'ƌŽƵŶĚǁĂƚĞƌ/ŶĐ͘;'tͿ
;ƐĞĞƉƉĞŶĚŝǆͿ͘

ϭ͘ϭ͘ϭ

ĂĚŝǌWƌŽũĞĐƚ

dŚĞĂĚŝǌWƌŽũĞĐƚŝƐůŽĐĂƚĞĚĂƚƚŚĞĐŽŶĨůƵĞŶĐĞŽĨƚŚĞ&ĞŶŶĞƌ͕KƌĂŶŐĞůŽƐƐŽŵtĂƐŚ͕ƌŝƐƚŽůĂŶĚ
ĂĚŝǌǁĂƚĞƌƐŚĞĚƐŝŶĞĂƐƚĞƌŶ^ĂŶĞƌŶĂƌĚŝŶŽŽƵŶƚǇ;ƐĞĞ&ŝŐƵƌĞϭĂŶĚƉƉĞŶĚŝǆͿ͘tŝƚŚŝŶƚŚŝƐ
ĐůŽƐĞĚďĂƐŝŶƐǇƐƚĞŵ͕ŐƌŽƵŶĚǁĂƚĞƌƉĞƌĐŽůĂƚĞƐĂŶĚŵŝŐƌĂƚĞƐĚŽǁŶǁĂƌĚĨƌŽŵƚŚĞŚŝŐŚĞƌ
ĞůĞǀĂƚŝŽŶƐĂŶĚĞǀĞŶƚƵĂůůǇĨůŽǁƐƚŽƌŝƐƚŽůĂŶĚĂĚŝǌĚƌǇůĂŬĞƐǁŚĞƌĞŝƚĞǀĂƉŽƌĂƚĞƐĂĨƚĞƌŵŝǆŝŶŐ
ǁŝƚŚƚŚĞŚŝŐŚůǇƐĂůŝŶĞŐƌŽƵŶĚǁĂƚĞƌǌŽŶĞƵŶĚĞƌƚŚĞĚƌǇůĂŬĞƐ͘dŚĞƉŽƌƚŝŽŶƚŚĂƚĞǀĂƉŽƌĂƚĞƐŝƐůŽƐƚ
ĨƌŽŵƚŚĞŐƌŽƵŶĚǁĂƚĞƌďĂƐŝŶĂŶĚŝƐƵŶĂďůĞƚŽƐƵƉƉŽƌƚďĞŶĞĨŝĐŝĂůƵƐĞƐ͘dŚĞĨƵŶĚĂŵĞŶƚĂůƉƵƌƉŽƐĞ
ŽĨƚŚĞĂĚŝǌWƌŽũĞĐƚŝƐƚŽĐŽŶƐĞƌǀĞƚŚĞƐƵďƐƚĂŶƚŝĂůƋƵĂŶƚŝƚŝĞƐŽĨŐƌŽƵŶĚǁĂƚĞƌƚŚĂƚĂƌĞƉƌĞƐĞŶƚůǇ
ǁĂƐƚĞĚĂŶĚůŽƐƚƚŽĞǀĂƉŽƌĂƚŝŽŶƚŽĐƌĞĂƚĞĂůŽĐĂůǁĂƚĞƌƐƵƉƉůǇĂůƚĞƌŶĂƚŝǀĞĨŽƌ^ŽƵƚŚĞƌŶĂůŝĨŽƌŶŝĂ͘
hŶĚĞƌƚŚĞĐŽŶƐĞƌǀĂƚŝŽŶĂŶĚƌĞĐŽǀĞƌǇĐŽŵƉŽŶĞŶƚŽĨƚŚĞĂĚŝǌWƌŽũĞĐƚ͕ĂŶĂǀĞƌĂŐĞŽĨϱϬ͕ϬϬϬ
ĂĐƌĞͲĨĞĞƚƉĞƌǇĞĂƌ;&zͿŽĨŐƌŽƵŶĚǁĂƚĞƌǁŽƵůĚďĞƉƵŵƉĞĚĨƌŽŵƚŚĞďĂƐŝŶŽǀĞƌĂϱϬͲǇĞĂƌƉĞƌŝŽĚ͘

ϭ͘ϭ͘Ϯ

WĂŶĞůKďũĞĐƚŝǀĞƐ

dŚĞĨŽĐƵƐŽĨƚŚĞZĞǀŝĞǁǁĂƐƚŽĞǀĂůƵĂƚĞǁŚĞƚŚĞƌƚŚĞ'DDDWǁĂƐƐƵĨĨŝĐŝĞŶƚƚŽĞŶƐƵƌĞƚŚĂƚƚŚĞ
ƉƌŽƉŽƐĞĚƉƵŵƉŝŶŐĂƚƚŚĞĂĚŝǌWƌŽũĞĐƚǁŽƵůĚŶŽƚƌĞƐƵůƚŝŶWŽƚĞŶƚŝĂů^ŝŐŶŝĨŝĐĂŶƚĚǀĞƌƐĞ/ŵƉĂĐƚƐ
ƚŽƌŝƚŝĐĂůZĞƐŽƵƌĐĞƐ;͞hŶĚĞƐŝƌĂďůĞZĞƐƵůƚƐ͟ͿƚŚĂƚĐŽƵůĚŶŽƚďĞĞĨĨĞĐƚŝǀĞůǇŵŝƚŝŐĂƚĞĚ͘dŚĞ
ŽďũĞĐƚŝǀĞƐŽĨƚŚĞWĂŶĞůǁĞƌĞƚŽĂƐƐĞƐƐǁŚĞƚŚĞƌƚŚĞ'DDDW;^͕ϮϬϭϮďͿ͗
x WƌŽǀŝĚĞĚƐƵĨĨŝĐŝĞŶƚŵĂŶĂŐĞŵĞŶƚĂŶĚŵŽŶŝƚŽƌŝŶŐƚŽŝĚĞŶƚŝĨǇĂŶǇhŶĚĞƐŝƌĂďůĞZĞƐƵůƚƐƚŚĂƚ
ĐŽƵůĚŽĐĐƵƌŝŶƌĞƐƉŽŶƐĞƚŽƉƌŽƉŽƐĞĚŐƌŽƵŶĚǁĂƚĞƌƉƵŵƉŝŶŐĂƐƉĂƌƚŽĨƚŚĞĂĚŝǌWƌŽũĞĐƚ



ϭ

ZĞƉŽƌƚŽĨƚŚĞ/ŶĚĞƉĞŶĚĞŶƚWĞĞƌZĞǀŝĞǁWĂŶĞůĨŽƌ
ƚŚĞ'ƌŽƵŶĚǁĂƚĞƌDĂŶĂŐĞŵĞŶƚ͕DŽŶŝƚŽƌŝŶŐ͕ĂŶĚDŝƚŝŐĂƚŝŽŶWůĂŶĨŽƌ
ƚŚĞĂĚŝǌsĂůůĞǇ'ƌŽƵŶĚǁĂƚĞƌŽŶƐĞƌǀĂƚŝŽŶ͕ZĞĐŽǀĞƌǇ͕ĂŶĚ^ƚŽƌĂŐĞWƌŽũĞĐƚ



x WƌŽǀŝĚĞĚĞĨĨĞĐƚŝǀĞŽƌƌĞĐƚŝǀĞDĞĂƐƵƌĞƐ;ŝ͘Ğ͕͘ŵŝƚŝŐĂƚŝŽŶͿƚŽĂĚĚƌĞƐƐĂŶǇhŶĚĞƐŝƌĂďůĞZĞƐƵůƚƐ
ƚŚĂƚĚŽŽĐĐƵƌ
/ŶĂĚĚŝƚŝŽŶ͕ǁŚĞƌĞĚĞĞŵĞĚŶĞĐĞƐƐĂƌǇ͕ƚŚĞWĂŶĞůŚĂƐƉƌŽǀŝĚĞĚƌĞĐŽŵŵĞŶĚĂƚŝŽŶƐĨŽƌ
ŵĂŶĂŐĞŵĞŶƚ͕ŵŽŶŝƚŽƌŝŶŐ͕ĂŶĚŵŝƚŝŐĂƚŝŽŶƉƌŽĐĞĚƵƌĞƐ͕ĂŶĚƌĞĐŽŵŵĞŶĚĂĚĚŝƚŝŽŶĂůǁŽƌŬƚŽ
ŝŵƉƌŽǀĞƚŚĞƵŶĚĞƌƐƚĂŶĚŝŶŐŽĨƚŚĞŚǇĚƌŽůŽŐǇŽĨƚŚĞĂĚŝǌWƌŽũĞĐƚĂƌĞĂ͘/ƚƐŚŽƵůĚďĞŶŽƚĞĚƚŚĂƚ
ŶŽŶĞŽĨƚŚĞƐĞƌĞĐŽŵŵĞŶĚĂƚŝŽŶƐĂƌĞĂƐƐŽĐŝĂƚĞĚǁŝƚŚĂĨĂŝůƵƌĞŽĨƚŚĞ'DDDWƚŽƉƌŽǀŝĚĞ
ƐƵĨĨŝĐŝĞŶƚŵĂŶĂŐĞŵĞŶƚ͕ŵŽŶŝƚŽƌŝŶŐ͕ĂŶĚŵŝƚŝŐĂƚŝŽŶŽĨhŶĚĞƐŝƌĂďůĞZĞƐƵůƚƐ͘

ϭ͘Ϯ

'ƌŽƵŶĚǁĂƚĞƌDĂŶĂŐĞŵĞŶƚ͕DŽŶŝƚŽƌŝŶŐ͕ĂŶĚDŝƚŝŐĂƚŝŽŶWůĂŶ

dŚĞ'DDDW;^͕ϮϬϭϮďͿǁĂƐĚĞǀĞůŽƉĞĚƚŽŐƵŝĚĞƚŚĞůŽŶŐͲƚĞƌŵŐƌŽƵŶĚǁĂƚĞƌŵĂŶĂŐĞŵĞŶƚŽĨ
ƚŚĞŐƌŽƵŶĚǁĂƚĞƌďĂƐŝŶƐƚƌŝďƵƚĂƌǇƚŽƚŚĞĂĚŝǌWƌŽũĞĐƚ͘dŚĞ'DDDWǁĂƐĂĐŽŵƉŽŶĞŶƚŽĨƚŚĞ
&/ZĨŽƌƚŚĞĂĚŝǌWƌŽũĞĐƚ;^͕ϮϬϭϮĂͿ͕ĐŽŵƉůĞƚĞĚŝŶĂĐĐŽƌĚĂŶĐĞǁŝƚŚƚŚĞĂůŝĨŽƌŶŝĂ
ŶǀŝƌŽŶŵĞŶƚĂůYƵĂůŝƚǇĐƚ;YͿ'ƵŝĚĞůŝŶĞƐ^ĞĐƚŝŽŶƐϭϱϭϲϭĂŶĚϭϱϯϳϴ;ĂͿ͘
dŚĞƐƵĐĐĞƐƐŽƌĨĂŝůƵƌĞŽĨƚŚĞ'DDDWƚŽŵĂŶĂŐĞĂŶĚŵŝƚŝŐĂƚĞƉŽƚĞŶƚŝĂůŚĂƌŵƚŽƌŝƚŝĐĂů
ZĞƐŽƵƌĐĞƐǁŝůůĚĞƚĞƌŵŝŶĞǁŚĞƚŚĞƌhŶĚĞƐŝƌĂďůĞZĞƐƵůƚƐĂĐƚƵĂůůǇŽĐĐƵƌ͘/ƚƐŚŽƵůĚďĞŶŽƚĞĚƚŚĂƚ
ŶŽƚĂůůŝŵƉĂĐƚƐĨƌŽŵƚŚĞƉƌŽƉŽƐĞĚƉƵŵƉŝŶŐĂƚƚŚĞĂĚŝǌWƌŽũĞĐƚĂƌĞĚĞĞŵĞĚ͞ƐŝŐŶŝĨŝĐĂŶƚĂŶĚ
ƵŶƌĞĂƐŽŶĂďůĞ͖͟ƚŚĂƚŝƐ͕ŶŽƚĂůůŝŵƉĂĐƚƐĂƌĞĂŶhŶĚĞƐŝƌĂďůĞZĞƐƵůƚ͘ĞƌƚĂŝŶŝŵƉĂĐƚƐŵĂǇďĞůĞƐƐ
ƚŚĂŶƐŝŐŶŝĨŝĐĂŶƚďƵƚǁŽƵůĚƐƚŝůůďĞŵŽŶŝƚŽƌĞĚĂŶĚŵĂŶĂŐĞĚŝŶĂĐĐŽƌĚĂŶĐĞǁŝƚŚƚŚĞ'DDDW
;^͕ϮϬϭϮďͿ͘KƚŚĞƌŝŵƉĂĐƚƐŵĂǇďĞĚĞĞŵĞĚƐŝŐŶŝĨŝĐĂŶƚďƵƚƚŚĞ'DDDWƉƌŽǀŝĚĞƐŽƌƌĞĐƚŝǀĞ
DĞĂƐƵƌĞƐƚŽƌĞĚƵĐĞƚŚĞŝŵƉĂĐƚƐƐŽƚŚĞǇĂƌĞŶŽůŽŶŐĞƌƐŝŐŶŝĨŝĐĂŶƚ͘dŚĞĂĚĂƉƚŝǀĞŵĂŶĂŐĞŵĞŶƚ
ĂƉƉƌŽĂĐŚǁŝƚŚŝŶƚŚĞ'DDDWĂůůŽǁƐƚŚĞƉůĂŶƚŽĂĚĂƉƚƚŽŶĞǁĚĂƚĂ͕ŶĞǁĐŽŶĐĞƌŶƐ͕ŶĞǁ
ƚĞĐŚŶŽůŽŐŝĞƐ͕ĞƚĐ͘ƚŽĞŶƐƵƌĞƚŚĂƚĞŝƚŚĞƌŶŽhŶĚĞƐŝƌĂďůĞZĞƐƵůƚƐŽĐĐƵƌŽƌ͕ŝĨƚŚĞǇŽĐĐƵƌ͕ƚŚĞǇĐĂŶ
ďĞĞĨĨĞĐƚŝǀĞůǇŵŝƚŝŐĂƚĞĚ͘dŚĞĨŽůůŽǁŝŶŐƐŝǆƌŝƚŝĐĂůZĞƐŽƵƌĐĞƐǁĞƌĞŝĚĞŶƚŝĨŝĞĚŝŶƚŚĞ'DDDW
;^͕ϮϬϭϮďͿ͗
ϭ͘
Ϯ͘
ϯ͘
ϰ͘
ϱ͘
ϲ͘

ĂƐŝŶƋƵŝĨĞƌƐ
^ƉƌŝŶŐƐǁŝƚŚŝŶƚŚĞ&ĞŶŶĞƌtĂƚĞƌƐŚĞĚ
ƌŝŶĞZĞƐŽƵƌĐĞƐĂƚƌŝƐƚŽůĂŶĚĂĚŝǌĚƌǇůĂŬĞƐ
ŝƌYƵĂůŝƚǇ
WƌŽũĞĐƚƌĞĂsĞŐĞƚĂƚŝŽŶ
ŽůŽƌĂĚŽZŝǀĞƌĂŶĚŝƚƐdƌŝďƵƚĂƌǇ^ŽƵƌĐĞƐŽĨtĂƚĞƌ

dŚĞ'DDDWŝŶĐůƵĚĞƐŵŽŶŝƚŽƌŝŶŐŽĨƐƉƌŝŶŐĨůŽǁƐ͕ƐƉƌŝŶŐĨůŽǁƋƵĂůŝƚǇ͕ǀĞŐĞƚĂƚŝŽŶ͕ŐƌŽƵŶĚǁĂƚĞƌ
ůĞǀĞůƐ͕ŐƌŽƵŶĚǁĂƚĞƌƋƵĂůŝƚǇ͕ŐƌŽƵŶĚƐƵƌĨĂĐĞƐƵďƐŝĚĞŶĐĞ͕ŵŝŐƌĂƚŝŽŶŽĨƚŚĞƐĂůŝŶĞͲĨƌĞƐŚǁĂƚĞƌ
ŝŶƚĞƌĨĂĐĞ͕ďƌŝŶĞƌĞƐŽƵƌĐĞƐ͕ĂŝƌƋƵĂůŝƚǇ͕ĂŶĚƐŽŝůĐŽŶĚŝƚŝŽŶƐ͘/ŶŐĞŶĞƌĂů͕ƚŚĞŵŽŶŝƚŽƌŝŶŐŝŶƚŚĞ
'DDDWŝƐĂƉƉƌŽƉƌŝĂƚĞƚŽŝĚĞŶƚŝĨǇƉŽƚĞŶƚŝĂůhŶĚĞƐŝƌĂďůĞZĞƐƵůƚƐ͘/ŶĂĚĚŝƚŝŽŶ͕ƚŚĞŵŽŶŝƚŽƌŝŶŐ
ƚŚƌĞƐŚŽůĚƐƚŚĂƚƚƌŝŐŐĞƌŵŝƚŝŐĂƚŝŽŶĂƌĞĂƉƉƌŽƉƌŝĂƚĞ͘dŽŐĞƚŚĞƌ͕ƚŚĞŵŽŶŝƚŽƌŝŶŐĂŶĚƚƌŝŐŐĞƌ
ƚŚƌĞƐŚŽůĚƐĂƌĞƉƌŽƚĞĐƚŝǀĞŽĨƌŝƚŝĐĂůZĞƐŽƵƌĐĞƐ͘



Ϯ



ZĞƉŽƌƚŽĨƚŚĞ/ŶĚĞƉĞŶĚĞŶƚWĞĞƌZĞǀŝĞǁWĂŶĞůĨŽƌ
ƚŚĞ'ƌŽƵŶĚǁĂƚĞƌDĂŶĂŐĞŵĞŶƚ͕DŽŶŝƚŽƌŝŶŐ͕ĂŶĚDŝƚŝŐĂƚŝŽŶWůĂŶĨŽƌ
ƚŚĞĂĚŝǌsĂůůĞǇ'ƌŽƵŶĚǁĂƚĞƌŽŶƐĞƌǀĂƚŝŽŶ͕ZĞĐŽǀĞƌǇ͕ĂŶĚ^ƚŽƌĂŐĞWƌŽũĞĐƚ

dŚĞ'DDDW;^͕ϮϬϭϮďͿĂůƐŽƉƌŽƉŽƐĞƐŽƌƌĞĐƚŝǀĞDĞĂƐƵƌĞƐƚŚĂƚŚĂǀĞĂŶĞĨĨĞĐƚƚŚƌŽƵŐŚŽƵƚ
ƚŚĞǁĂƚĞƌƐŚĞĚƐ;Ğ͘Ő͕͘ŵŽĚŝĨŝĐĂƚŝŽŶŽƌĐĞƐƐĂƚŝŽŶŽĨƉƵŵƉŝŶŐĂƚƚŚĞĂĚŝǌWƌŽũĞĐƚǁĞůůͲĨŝĞůĚͿ͘
tŚĞƌĞƐƵĐŚŽƌƌĞĐƚŝǀĞDĞĂƐƵƌĞƐǁŝůůŶŽƚƉƌĞǀĞŶƚĂŶŽŶŐŽŝŶŐŝŵƉĂĐƚ͕ŽƌǁŝůůŶŽƚĂůůĞǀŝĂƚĞĂŶ
ŝŵƉĂĐƚŝŶĂƌĞĂƐŽŶĂďůĞƉĞƌŝŽĚŽĨƚŝŵĞ͕ƚŚĞ'DDDWƉƌŽƉŽƐĞƐƌĞƐŽƵƌĐĞͲƐƉĞĐŝĨŝĐŵĞĂƐƵƌĞƐƚŽ
ĂĚĚƌĞƐƐĂŶhŶĚĞƐŝƌĂďůĞZĞƐƵůƚĂƚĂƌŝƚŝĐĂůZĞƐŽƵƌĐĞ͘/ŶŐĞŶĞƌĂů͕ƚŚĞŵŝƚŝŐĂƚŝŽŶŝŶƚŚĞ'DDDW
ŝƐƉƌĂĐƚŝĐĂůĂŶĚĂƉƉƌŽƉƌŝĂƚĞ͘
tŚŝůĞƚŚĞŵŽŶŝƚŽƌŝŶŐ͕ŵĂŶĂŐĞŵĞŶƚ͕ĂŶĚŵŝƚŝŐĂƚŝŽŶŝŶƚŚĞ'DDDWŝƐĂƉƉƌŽƉƌŝĂƚĞ͕ƚŚĞWĂŶĞů
ŚĂƐƉƌŽǀŝĚĞĚƌĞĐŽŵŵĞŶĚĂƚŝŽŶƐƚŽƐƵƉƉůĞŵĞŶƚƚŚĞ'DDDW;ƐĞĞ^ĞĐƚŝŽŶƐϭ͘ϯĂŶĚϳͿ͘

ϭ͘Ϯ͘ϭ

WŽƚĞŶƚŝĂů/ŵƉĂĐƚƐƚŽƋƵŝĨĞƌƐ

dŚĞƌĞƐƉŽŶƐĞŽĨƚŚĞĂƋƵŝĨĞƌƐǇƐƚĞŵƚŽƚŚĞƉƌŽƉŽƐĞĚƉƵŵƉŝŶŐĂƚƚŚĞĂĚŝǌWƌŽũĞĐƚǁĂƐĞǀĂůƵĂƚĞĚ
ƵƐŝŶŐŶƵŵĞƌŝĐĂůŐƌŽƵŶĚǁĂƚĞƌŵŽĚĞůŝŶŐ;'^^/͕ϮϬϭϭͿ͘/ŶƌĞƐƉŽŶƐĞƚŽƚŚĞĐĞƐƐĂƚŝŽŶŽĨƉƵŵƉŝŶŐ͕
ĂŶŝŵŵĞĚŝĂƚĞĂƋƵŝĨĞƌǁĂƚĞƌͲůĞǀĞůƌĞĐŽǀĞƌǇŝƐŽďƐĞƌǀĞĚƉƌŽǆŝŵĂƚĞƚŽƚŚĞĂĚŝǌWƌŽũĞĐƚǁĞůůͲĨŝĞůĚ͘
,ŽǁĞǀĞƌ͕ĂƚƐŽŵĞĚŝƐƚĂŶĐĞĨƌŽŵƚŚĞǁĞůůͲĨŝĞůĚ͕ŐƌŽƵŶĚǁĂƚĞƌůĞǀĞůƐĐŽŶƚŝŶƵĞĚƚŽĚĞĐůŝŶĞ͘hŶĚĞƌ
ƐƵĐŚĐŝƌĐƵŵƐƚĂŶĐĞƐ͕ĂŶhŶĚĞƐŝƌĂďůĞZĞƐƵůƚŵĂǇŽĐĐƵƌŵĂŶǇǇĞĂƌƐĂĨƚĞƌƚŚĞŝŵƉůĞŵĞŶƚĂƚŝŽŶŽĨĂ
ŵŝƚŝŐĂƚŝŽŶĂĐƚŝŽŶ;Ğ͘Ő͕͘ƚŚĞĐĞƐƐĂƚŝŽŶŽĨƉƵŵƉŝŶŐͿ͘'ŝǀĞŶƚŚĞƉƌŽƉĂŐĂƚŝŽŶŽĨƚŚĞĐŽŶĞŽĨ
ĚĞƉƌĞƐƐŝŽŶĂĨƚĞƌƉƵŵƉŝŶŐƐƚŽƉƐ͕ĐŽŶƚŝŶƵĞĚŵŽŶŝƚŽƌŝŶŐŽĨŐƌŽƵŶĚǁĂƚĞƌĐŽŶĚŝƚŝŽŶƐƉƌŽǆŝŵĂƚĞƚŽ
ƌŝƚŝĐĂůZĞƐŽƵƌĐĞƐǁŝůůĐŽŶƚŝŶƵĞĂĨƚĞƌŵŝƚŝŐĂƚŝŽŶŝƐŝŵƉůĞŵĞŶƚĞĚ͕ĂƐƉƌŽƉŽƐĞĚŝŶƚŚĞ'DDDW
;^͕ϮϬϭϮď͕^ĞĐƚŝŽŶϲ͘ϰ͘ϯͿ͘
/ƚŝƐŶŽƚĞĚƚŚĂƚƚŚĞ'DDDW;^͕ϮϬϭϮďͿĂŶĚ&/Z;^͕ϮϬϭϮĂͿĐŽŶƐŝĚĞƌĞĚƚŚĞĚĞůĂǇŝŶƚŚĞ
ƉƌŽƉĂŐĂƚŝŽŶŽĨƚŚĞĐŽŶĞŽĨĚĞƉƌĞƐƐŝŽŶďǇĞǀĂůƵĂƚŝŶŐƉŽƚĞŶƚŝĂůhŶĚĞƐŝƌĂďůĞZĞƐƵůƚƐŽǀĞƌĂϭϬϬͲ
ǇĞĂƌƉĞƌŝŽĚ͘EŽhŶĚĞƐŝƌĂďůĞZĞƐƵůƚƐǁĞƌĞŝĚĞŶƚŝĨŝĞĚŝŶƚŚĞ&/ZƚŚĂƚĐŽƵůĚŶŽƚďĞŵŝƚŝŐĂƚĞĚ͕
ĐŽŶƐŝĚĞƌŝŶŐƚŚĞĚƌĂǁĚŽǁŶƚŚĂƚǁŽƵůĚƌĞƐƵůƚŽǀĞƌϭϬϬǇĞĂƌƐƵƐŝŶŐǀĂƌŝŽƵƐƌĞĐŚĂƌŐĞƌĂƚĞƐĂƐůŽǁ
ĂƐϱ͕ϬϬϬ&z͘
ĞƐƉŝƚĞƚŚĞĨĂĐƚƚŚĂƚŶŽƵŶͲŵŝƚŝŐĂƚĂďůĞhŶĚĞƐŝƌĂďůĞZĞƐƵůƚƐǁĞƌĞŝĚĞŶƚŝĨŝĞĚŝŶƚŚĞ&/Z;^͕
ϮϬϭϮĂͿ͕ŵŽŶŝƚŽƌŝŶŐŽĨŽǀĞƌĂůůŐƌŽƵŶĚǁĂƚĞƌĐŽŶĚŝƚŝŽŶƐŝŶƚŚĞǁĂƚĞƌƐŚĞĚƐƚƌŝďƵƚĂƌǇƚŽƚŚĞĂĚŝǌ
ƉƌŽũĞĐƚǁĂƐƉƌŽƉŽƐĞĚŝŶƚŚĞ'DDDW;^͕ϮϬϭϮďͿ͘dŚŝƐŵŽŶŝƚŽƌŝŶŐŝƐĂƉƉƌŽƉƌŝĂƚĞĂŶĚ
ƉƌŽƚĞĐƚŝǀĞŽĨŽǀĞƌĂůůĂƋƵŝĨĞƌĐŽŶĚŝƚŝŽŶƐ͘
ŐƌŽƵŶĚǁĂƚĞƌůĞǀĞůĚƌĂǁĚŽǁŶƚŚƌĞƐŚŽůĚ;ϴϬĨĞĞƚͿŝƐƉƌŽƉŽƐĞĚŝŶƚŚĞ'DDDW;^͕ϮϬϭϮďͿĨŽƌ
ĂĚŝƐƚĂŶĐĞŽĨƚǁŽŵŝůĞƐĨƌŽŵƚŚĞĐĞŶƚĞƌŽĨƚŚĞĂĚŝǌWƌŽũĞĐƚǁĞůůͲĨŝĞůĚ͘dŚŝƐƚŚƌĞƐŚŽůĚŝƐ
ŝŶƚĞŶĚĞĚƚŽƉƌŽǀŝĚĞĂŵĂŶĂŐĞŵĞŶƚ͞ĨůŽŽƌ͟ďĞůŽǁǁŚŝĐŚŵŝƚŝŐĂƚŝŽŶĂĐƚŝŽŶƐǁŽƵůĚďĞƚƌŝŐŐĞƌĞĚ͘
^ƵĐŚĂĨůŽŽƌǁĂƐƐĞůĞĐƚĞĚĂƐŝƚůĞƐƐĞŶƐƚŚĞŶĞĞĚĨŽƌƌĞƐŽƵƌĐĞͲƐƉĞĐŝĨŝĐŵŝƚŝŐĂƚŝŽŶĂĐƚŝŽŶƐĂƚ
ŝŶĚŝǀŝĚƵĂůƌŝƚŝĐĂůZĞƐŽƵƌĐĞƐ͕ĂŶĚŝƚƉƌŽǀŝĚĞƐĂƉƌŽĂĐƚŝǀĞŽƌƌĞĐƚŝǀĞDĞĂƐƵƌĞƚŚĂƚǁŽƵůĚƉƌĞǀĞŶƚ
ƐŝŐŶŝĨŝĐĂŶƚŝŵƉĂĐƚ͘



ϯ


ϭ͘Ϯ͘Ϯ

ZĞƉŽƌƚŽĨƚŚĞ/ŶĚĞƉĞŶĚĞŶƚWĞĞƌZĞǀŝĞǁWĂŶĞůĨŽƌ
ƚŚĞ'ƌŽƵŶĚǁĂƚĞƌDĂŶĂŐĞŵĞŶƚ͕DŽŶŝƚŽƌŝŶŐ͕ĂŶĚDŝƚŝŐĂƚŝŽŶWůĂŶĨŽƌ
ƚŚĞĂĚŝǌsĂůůĞǇ'ƌŽƵŶĚǁĂƚĞƌŽŶƐĞƌǀĂƚŝŽŶ͕ZĞĐŽǀĞƌǇ͕ĂŶĚ^ƚŽƌĂŐĞWƌŽũĞĐƚ

WŽƚĞŶƚŝĂů/ŵƉĂĐƚƐƚŽ^ƉƌŝŶŐƐǁŝƚŚŝŶƚŚĞ&ĞŶŶĞƌtĂƚĞƌƐŚĞĚ

KƉƉŽŶĞŶƚƐƚŽƚŚĞĂĚŝǌWƌŽũĞĐƚŚĂǀĞĞǆƉƌĞƐƐĞĚĐŽŶĐĞƌŶƐƚŚĂƚƚŚĞƉƌŽƉŽƐĞĚƉƵŵƉŝŶŐĂƚƚŚĞ
ĂĚŝǌWƌŽũĞĐƚŵŝŐŚƚůŽǁĞƌŐƌŽƵŶĚǁĂƚĞƌĞůĞǀĂƚŝŽŶƐŝŶƚŚĞĨƌĂĐƚƵƌĞĚďĞĚƌŽĐŬǁĂƚĞƌƐŚĞĚƚŚĂƚ
ƐƵƉƉŽƌƚƐĨůŽǁĂƚŽŶĂŶǌĂ^ƉƌŝŶŐ͘ƐƚŚĞ&/ZĨŽƵŶĚ;^͕ϮϬϭϮĂͿ͕ĂŶĚƐƚƵĚŝĞƐƐƵďƐĞƋƵĞŶƚƚŽƚŚĞ
ĂƉƉƌŽǀĂůŽĨƚŚĞ'DDDW;^͕ϮϬϭϮďͿĐŽŶĐůƵĚĞ;<ĞŶŶĞǇĂŶĚd>&͕ϮϬϭϴͿ͕ƚŚĞǁĞŝŐŚƚŽĨĐƌĞĚŝďůĞ
ĚĂƚĂŽďƚĂŝŶĞĚƚŽĚĂƚĞĚĞŵŽŶƐƚƌĂƚĞƐƚŚĞƌĞŝƐŶŽĚŝƌĞĐƚŚǇĚƌĂƵůŝĐĐŽŶŶĞĐƚŝŽŶďĞƚǁĞĞŶƚŚĞƐƉƌŝŶŐƐ
ĂŶĚĂƌĞŐŝŽŶĂůŐƌŽƵŶĚǁĂƚĞƌƚĂďůĞŝŶƚŚĞĂůůƵǀŝĂůĂƋƵŝĨĞƌ͘,ŽǁĞǀĞƌ͕ƚŚĞŝŵƉĂĐƚĂŶĂůǇƐŝƐŝŶƚŚĞ
&/Z;ϮϬϭϮĂͿ͕ŝŶĂŶĂďƵŶĚĂŶĐĞŽĨĐĂƵƚŝŽŶ͕ĂƐƐƵŵĞĚƚŚĞƌĞǁĂƐĂĚŝƌĞĐƚŚǇĚƌĂƵůŝĐĐŽŶŶĞĐƚŝŽŶ͘
ƐƐƵŵŝŶŐƚŚĂƚĂĚŝƌĞĐƚŚǇĚƌĂƵůŝĐĐŽŶŶĞĐƚŝŽŶďĞƚǁĞĞŶŽŶĂŶǌĂ^ƉƌŝŶŐĂŶĚƚŚĞĂůůƵǀŝĂůĂƋƵŝĨĞƌ
ĞǆŝƐƚƐ͕ƚŚĞƌĞƐƵůƚƐŽĨŶƵŵĞƌŝĐĂůŐƌŽƵŶĚǁĂƚĞƌŵŽĚĞůŝŶŐ;'^^/͕ϮϬϭϭ͖,ϮD͘,ŝůů͕ϮϬϭϮͿƐƵŐŐĞƐƚĞĚ
ƚŚĂƚĂƚĞŶͲĨŽŽƚĚĞĐůŝŶĞŝŶŐƌŽƵŶĚǁĂƚĞƌůĞǀĞůƐŝŶƚŚĞĂůůƵǀŝĂůĂƋƵŝĨĞƌŝŶƚŚĞ&ĞŶŶĞƌsĂůůĞǇďĞůŽǁ
ŽŶĂŶǌĂ^ƉƌŝŶŐĐŽƵůĚƌĞƐƵůƚŝŶĂŵĂǆŝŵƵŵĚƌĂǁĚŽǁŶĂƚŽŶĂŶǌĂ^ƉƌŝŶŐŽĨĂďŽƵƚƐŝǆƚŽƐĞǀĞŶ
ĨĞĞƚĂĨƚĞƌŚƵŶĚƌĞĚƐŽĨǇĞĂƌƐ͘dŚĞƐĞĚƌĂǁĚŽǁŶƐŝŶŐƌŽƵŶĚǁĂƚĞƌĞůĞǀĂƚŝŽŶǁĞƌĞĚĞĞŵĞĚƚŽďĞ
ǁŝƚŚŝŶƚŚĞƌĂŶŐĞŽĨƚŚĞŚŝƐƚŽƌŝĐŐƌŽƵŶĚǁĂƚĞƌůĞǀĞůĨůƵĐƚƵĂƚŝŽŶƐƌĞƐƵůƚŝŶŐĨƌŽŵŶĂƚƵƌĂůĐůŝŵĂƚŝĐ
ĐŽŶĚŝƚŝŽŶƐ;^͕ϮϬϭϮĂͿ͘dŚĞƌĞĨŽƌĞ͕ƚŚĞŝŵƉĂĐƚƐǁĞƌĞĐŽŶƐŝĚĞƌĞĚƚŽďĞ͕ŶŽƚŽŶůǇƌĞŵŽƚĞĂŶĚ
ƵŶůŝŬĞůǇ͕ďƵƚĂůƐŽŝŶƐŝŐŶŝĨŝĐĂŶƚ;^͕ϮϬϭϮĂͿ͘
/ŶƉĞƌĨŽƌŵŝŶŐŽƵƌZĞǀŝĞǁ͕ƚŚĞWĂŶĞůŚĂƐĐŽŶƐŝĚĞƌĞĚƚŚĞƉŽƚĞŶƚŝĂůĨŽƌĂŶhŶĚĞƐŝƌĂďůĞZĞƐƵůƚ
ĂƐƐƵŵŝŶŐƚŚĂƚĂĚŝƌĞĐƚŚǇĚƌĂƵůŝĐĐŽŶŶĞĐƚŝŽŶĞǆŝƐƚƐ͕ĂŶĚƚŚĞƉŽƐƐŝďůĞŶĞĞĚĨŽƌŵŝƚŝŐĂƚŝŽŶ͘tŝƚŚ
ƌĞƐƉĞĐƚƚŽƉŽƚĞŶƚŝĂůŝŵƉĂĐƚƐƚŽƐƉƌŝŶŐƐ͕ƚŚĞ'DDDWƉƌŽƉŽƐĞƐƐƉƌŝŶŐĨůŽǁĂŶĚƐƉƌŝŶŐǁĂƚĞƌ
ƋƵĂůŝƚǇŵŽŶŝƚŽƌŝŶŐ͕ĂůŽŶŐǁŝƚŚǀĞŐĞƚĂƚŝŽŶŵŽŶŝƚŽƌŝŶŐ͘dŚŝƐŵŽŶŝƚŽƌŝŶŐŝƐĂƉƉƌŽƉƌŝĂƚĞĂŶĚ
ƉƌŽƚĞĐƚŝǀĞŽĨƚŚŝƐƌŝƚŝĐĂůZĞƐŽƵƌĐĞ͘
ƐŝĚĞĨƌŽŵƚŚĞŵĂŶĂŐĞŵĞŶƚĨůŽŽƌĂŶĚŵŽĚŝĨŝĐĂƚŝŽŶƐƚŽƉƵŵƉŝŶŐĂƚƚŚĞĂĚŝǌWƌŽũĞĐƚǁĞůůͲĨŝĞůĚ͕
ƌĞƐŽƵƌĐĞͲƐƉĞĐŝĨŝĐŵĞĂƐƵƌĞƐǁĞƌĞĐŽŶƐŝĚĞƌĞĚĨŽƌƉŽƚĞŶƚŝĂůhŶĚĞƐŝƌĂďůĞZĞƐƵůƚƐĂƚŽŶĂŶǌĂ
^ƉƌŝŶŐ͘dŚĞƐĞŝŶĐůƵĚĞĚƚŚĞƉŽƐƐŝďůĞĐŽŶƐƚƌƵĐƚŝŽŶŽĨĂŚŽƌŝǌŽŶƚĂůǁĞůůƚŽŵĂŝŶƚĂŝŶƐƉƌŝŶŐĨůŽǁƐ͘
dŚĞƉƌŽƉŽƐĞĚƐƉƌŝŶŐĨůŽǁŽƌƌĞĐƚŝǀĞDĞĂƐƵƌĞƐŝŶƚŚĞ'DDDWĂƌĞƉƌĂĐƚŝĐĂůĂŶĚĂƉƉƌŽƉƌŝĂƚĞ͘

ϭ͘Ϯ͘ϯ

WŽƚĞŶƚŝĂů/ŵƉĂĐƚƐƚŽƌŝŶĞZĞƐŽƵƌĐĞƐĂƚƌŝƐƚŽůĂŶĚĂĚŝǌƌǇ>ĂŬĞƐ

dŚĞŚǇƉĞƌͲƐĂůŝŶĞŐƌŽƵŶĚǁĂƚĞƌďĞŶĞĂƚŚƚŚĞƌŝƐƚŽůĂŶĚĂĚŝǌĚƌǇůĂŬĞƐƐƵƉƉŽƌƚƐƚǁŽĞǆŝƐƚŝŶŐ
ŵŝŶĞƌĂůƐƚƌŝƉͲŵŝŶŝŶŐŽƉĞƌĂƚŝŽŶƐ͘EƵŵĞƌŝĐĂůŐƌŽƵŶĚǁĂƚĞƌŵŽĚĞůŝŶŐ;'^^/͕ϮϬϭϭͿƐŚŽǁƐƚŚĂƚ
ďĞƚǁĞĞŶϯϬĂŶĚϲϱĨĞĞƚŽĨĚƌĂǁĚŽǁŶǁŝůůŽĐĐƵƌďĞŶĞĂƚŚƌŝƐƚŽůƌǇ>ĂŬĞ͘KŶĐĞŐƌŽƵŶĚǁĂƚĞƌ
ůĞǀĞůƐďĞŶĞĂƚŚƌŝƐƚŽůƌǇ>ĂŬĞĚĞĐůŝŶĞďĞůŽǁϭϮĨĞĞƚďĞůŽǁŐƌŽƵŶĚƐƵƌĨĂĐĞ;ďŐƐͿ͕ƚŚĞƚƌĞŶĐŚĞƐ
ƵƐĞĚƚŽĞǀĂƉŽƌĂƚĞŐƌŽƵŶĚǁĂƚĞƌĂŶĚƌĞĐŽǀĞƌƉƌĞĐŝƉŝƚĂƚĞĚƐĂůƚƐǁŝůůďĞĚƌǇ͕ĐƵƌƚĂŝůŝŶŐƐŽŵĞ
ŵŝŶĞƌĂůƐƚƌŝƉͲŵŝŶŝŶŐŽƉĞƌĂƚŝŽŶƐ͘
tŝƚŚƌĞƐƉĞĐƚƚŽƉŽƚĞŶƚŝĂůŝŵƉĂĐƚƐƚŽƌŝŶĞZĞƐŽƵƌĐĞƐ͕ƚŚĞ'DDDWƉƌŽƉŽƐĞƐŐƌŽƵŶĚǁĂƚĞƌůĞǀĞů
ĂŶĚŐƌŽƵŶĚǁĂƚĞƌƋƵĂůŝƚǇŵŽŶŝƚŽƌŝŶŐĂƚĐůƵƐƚĞƌǁĞůůƐĂƚƚŚĞĚƌǇůĂŬĞƐ͘dŚŝƐŵŽŶŝƚŽƌŝŶŐŝƐ
ĂƉƉƌŽƉƌŝĂƚĞ͕ĂůƚŚŽƵŐŚŐƌŽƵŶĚǁĂƚĞƌůĞǀĞůĚĞĐůŝŶĞƐďĞŶĞĂƚŚƚŚĞĚƌǇůĂŬĞƐĂƌĞĂŶƚŝĐŝƉĂƚĞĚ͘


ϰ



ZĞƉŽƌƚŽĨƚŚĞ/ŶĚĞƉĞŶĚĞŶƚWĞĞƌZĞǀŝĞǁWĂŶĞůĨŽƌ
ƚŚĞ'ƌŽƵŶĚǁĂƚĞƌDĂŶĂŐĞŵĞŶƚ͕DŽŶŝƚŽƌŝŶŐ͕ĂŶĚDŝƚŝŐĂƚŝŽŶWůĂŶĨŽƌ
ƚŚĞĂĚŝǌsĂůůĞǇ'ƌŽƵŶĚǁĂƚĞƌŽŶƐĞƌǀĂƚŝŽŶ͕ZĞĐŽǀĞƌǇ͕ĂŶĚ^ƚŽƌĂŐĞWƌŽũĞĐƚ

/ĨŶƵŵĞƌŝĐĂůŐƌŽƵŶĚǁĂƚĞƌŵŽĚĞůŝŶŐƉƌĞĚŝĐƚŝŽŶƐŽĨŐƌŽƵŶĚǁĂƚĞƌůĞǀĞůƐďĞŶĞĂƚŚƚŚĞĚƌǇůĂŬĞƐ
ĐŽŵĞƚŽƉĂƐƐ͕ŝƚŝƐůŝŬĞůǇƚŚĂƚŽƌƌĞĐƚŝǀĞDĞĂƐƵƌĞƐǁŝůůŶĞĞĚƚŽďĞŝŵƉůĞŵĞŶƚĞĚ͕ĂƐŽƵƚůŝŶĞĚŝŶ
ƚŚĞ'DDDW;^ĞĐƚŝŽŶϲ͘Ϯ͘ϯ͕^͕ϮϬϭϮďͿ͘dŚĞƐĞŽƌƌĞĐƚŝǀĞDĞĂƐƵƌĞƐŝŶĐůƵĚĞƉŽƐƐŝďůĞ
ŝŶƐƚĂůůĂƚŝŽŶŽĨŝŶũĞĐƚŝŽŶĂŶĚͬŽƌĞǆƚƌĂĐƚŝŽŶǁĞůů;ƐͿ͕ĂŵŝƚŝŐĂƚŝŽŶĂŐƌĞĞŵĞŶƚ͕ĂŶĚͬŽƌŵŽĚŝĨŝĐĂƚŝŽŶ
ŽĨĂĚŝǌWƌŽũĞĐƚŽƉĞƌĂƚŝŽŶƐƚŽĂůůŽǁƚŚĞƐƚƌŝƉͲŵŝŶŝŶŐŽƉĞƌĂƚŝŽŶƐƚŽĐŽŶƚŝŶƵĞ͘dŚĞƐĞŽƌƌĞĐƚŝǀĞ
DĞĂƐƵƌĞƐƉůĂĐĞƚŚĞĞŶƚŝƌĞďƵƌĚĞŶŽĨƚŚĞŵŝƚŝŐĂƚŝŽŶŽŶƚŚĞĂĚŝǌWƌŽũĞĐƚĂŶĚǁŝůůŶŽƚƌĞƐƵůƚŝŶĂ
ĚŝƐƌƵƉƚŝŽŶŽĨƚŚĞĞǆŝƐƚŝŶŐƐƚƌŝƉͲŵŝŶŝŶŐŽƉĞƌĂƚŝŽŶƐ͘dŚƵƐ͕ƚŚĞŵŝƚŝŐĂƚŝŽŶĂĐƚŝŽŶƐƉƌŽƉŽƐĞĚŝŶƚŚĞ
'DDDWĂƌĞƉƌĂĐƚŝĐĂůĂŶĚĂƉƉƌŽƉƌŝĂƚĞ͘

ϭ͘Ϯ͘ϰ

WŽƚĞŶƚŝĂů/ŵƉĂĐƚƐƚŽƚŚĞ^ĂůŝŶĞͲ&ƌĞƐŚtĂƚĞƌ/ŶƚĞƌĨĂĐĞ

dŚĞƌĞŝƐĐƵƌƌĞŶƚůǇĂŶĞƐƚĂďůŝƐŚĞĚƚƌĂŶƐŝƚŝŽŶĂůŝŶƚĞƌĨĂĐĞďĞƚǁĞĞŶƐĂůŝŶĞŐƌŽƵŶĚǁĂƚĞƌŝŶƚŚĞ
ǀŝĐŝŶŝƚǇŽĨƌŝƐƚŽůĂŶĚĂĚŝǌĚƌǇůĂŬĞƐĂŶĚĨƌĞƐŚǁĂƚĞƌŵŽǀŝŶŐƚŽǁĂƌĚƐƚŚĞĚƌǇůĂŬĞƐĨƌŽŵƚŚĞ
&ĞŶŶĞƌsĂůůĞǇĂŶĚŽƚŚĞƌƵƉͲƐƚƌĞĂŵǁĂƚĞƌƐŚĞĚƐ͘dŚĞƉƌŽƉŽƐĞĚƉƵŵƉŝŶŐĂƚƚŚĞĂĚŝǌWƌŽũĞĐƚǁŝůů
ƌĞǀĞƌƐĞŐƌŽƵŶĚǁĂƚĞƌĨůŽǁďĞƚǁĞĞŶƚŚĞĂĚŝǌWƌŽũĞĐƚǁĞůůͲĨŝĞůĚĂŶĚƚŚĞĚƌǇůĂŬĞƐ͕ĐĂƵƐŝŶŐƚŚĞ
ƐĂůŝŶĞͲĨƌĞƐŚǁĂƚĞƌŝŶƚĞƌĨĂĐĞƚŽŵŝŐƌĂƚĞƚŽǁĂƌĚƐƚŚĞĂĚŝǌWƌŽũĞĐƚǁĞůůͲĨŝĞůĚ͘,ŽǁĞǀĞƌ͕ƐŽŵĞ
ŵŽǀĞŵĞŶƚŽĨƚŚĞŝŶƚĞƌĨĂĐĞŝƐĂŶĞŶǀŝƌŽŶŵĞŶƚĂůůǇŝŶƐŝŐŶŝĨŝĐĂŶƚĂŶĚƌĞĂƐŽŶĂďůĞĐŽŶƐĞƋƵĞŶĐĞŽĨ
ƚŚĞĂĚŝǌWƌŽũĞĐƚ͛ƐĂďŝůŝƚǇƚŽĐŽŶƐĞƌǀĞŵŝůůŝŽŶƐŽĨŐĂůůŽŶƐŽĨĨƌĞƐŚǁĂƚĞƌ;^͕ϮϬϭϮĂͿ͘
tŝƚŚƌĞƐƉĞĐƚƚŽƉŽƚĞŶƚŝĂůŝŵƉĂĐƚƐƚŽƚŚĞƐĂůŝŶĞͲĨƌĞƐŚǁĂƚĞƌŝŶƚĞƌĨĂĐĞ͕ƚŚĞ'DDDWƉƌŽƉŽƐĞƐ
ŐƌŽƵŶĚǁĂƚĞƌůĞǀĞůĂŶĚŐƌŽƵŶĚǁĂƚĞƌƋƵĂůŝƚǇŵŽŶŝƚŽƌŝŶŐĂƚĐůƵƐƚĞƌǁĞůůƐ͘dŚŝƐŵŽŶŝƚŽƌŝŶŐŝƐ
ĂƉƉƌŽƉƌŝĂƚĞ͕ĂůƚŚŽƵŐŚƐŽŵĞŵŝŐƌĂƚŝŽŶŽĨƚŚĞŝŶƚĞƌĨĂĐĞŝƐĂŶƚŝĐŝƉĂƚĞĚ͘
ƚŚƌĞƐŚŽůĚƉĞƌŝŵĞƚĞƌĚŝƐƚĂŶĐĞŽĨϲ͕ϬϬϬĨĞĞƚĨŽƌƚŚĞƉŽƚĞŶƚŝĂůŵŽǀĞŵĞŶƚŽĨƚŚĞƐĂůŝŶĞͲĨƌĞƐŚ
ǁĂƚĞƌŝŶƚĞƌĨĂĐĞǁĂƐƐƉĞĐŝĨŝĞĚďǇƚŚĞŽƵŶƚǇŝŶƚŚĞ'DDDW;^͕ϮϬϭϮďͿĂŶĚĚĞĞŵĞĚ
ŝŶƐŝŐŶŝĨŝĐĂŶƚŝŶƚŚĞ&/Z;^͕ϮϬϭϮĂͿ͘/ĨƚŚĞŝŶƚĞƌĨĂĐĞŵŝŐƌĂƚĞƐƚŽƚŚĞƉĞƌŝŵĞƚĞƌĚŝƐƚĂŶĐĞ͕
ŽƌƌĞĐƚŝǀĞDĞĂƐƵƌĞƐŵĂǇďĞƌĞƋƵŝƌĞĚƚŽƉƌĞǀĞŶƚĨƵƌƚŚĞƌŵŝŐƌĂƚŝŽŶ͘dŚĞƐĞŽƌƌĞĐƚŝǀĞDĞĂƐƵƌĞƐ
ŝŶĐůƵĚĞŝŶƐƚĂůůŝŶŐďƌĂĐŬŝƐŚǁĂƚĞƌĞǆƚƌĂĐƚŝŽŶŽƌĨƌĞƐŚǁĂƚĞƌŝŶũĞĐƚŝŽŶǁĞůůƐĂƚƚŚĞƐĂůŝŶĞͲĨƌĞƐŚ
ǁĂƚĞƌŝŶƚĞƌĨĂĐĞ͘^ƵĐŚŽƌƌĞĐƚŝǀĞDĞĂƐƵƌĞƐĂƌĞƉƌĂĐƚŝĐĂůĂŶĚĂƉƉƌŽƉƌŝĂƚĞ͘

ϭ͘Ϯ͘ϱ

WŽƚĞŶƚŝĂů/ŵƉĂĐƚƐƚŽ'ƌŽƵŶĚ^ƵƌĨĂĐĞ>ĞǀĞůƐŝŶƚŚĞtĂƚĞƌƐŚĞĚ

dŚĞ&/Z;^͕ϮϬϭϮĂͿŝĚĞŶƚŝĨŝĞĚƚŚĂƚĂƋƵŝĨĞƌĂŶĚĂƋƵŝƚĂƌĚĐŽŵƉĂĐƚŝŽŶĐŽƵůĚĐĂƵƐĞƚĞŵƉŽƌĂƌǇ
ĂŶĚƉĞƌŵĂŶĞŶƚƐƵďƐŝĚĞŶĐĞĂƚůŽĐĂƚŝŽŶƐƉƌŽǆŝŵĂƚĞƚŽƚŚĞĂĚŝǌWƌŽũĞĐƚ͘,ŽǁĞǀĞƌ͕ƐŝŐŶŝĨŝĐĂŶƚ
ƐƵďƐŝĚĞŶĐĞĂĐƌŽƐƐĂǁŝĚĞĂƌĞĂƌĞƐƵůƚŝŶŐĨƌŽŵƚŚĞƉƌŽƉŽƐĞĚƉƵŵƉŝŶŐĂƚƚŚĞĂĚŝǌWƌŽũĞĐƚŝƐŶŽƚ
ĂŶƚŝĐŝƉĂƚĞĚ͘
dŚĞ'DDDW;^͕ϮϬϭϮď͖^ĞĐƚŝŽŶϲ͘ϯͿƉƌŽƉŽƐĞƐĂŵŽŶŝƚŽƌŝŶŐƉƌŽŐƌĂŵƚŚĂƚŝŶĐůƵĚĞƐůĂŶĚ
ƐƵƌǀĞǇƐ͕/Ŷ^ZƐĂƚĞůůŝƚĞĚĂƚĂ͕ĂŶĚĞǆƚĞŶƐŽŵĞƚĞƌƐ͘dŚŝƐŵŽŶŝƚŽƌŝŶŐŝƐĂƉƉƌŽƉƌŝĂƚĞ͘
/ŶƚŚĞĞǀĞŶƚƚŚĂƚƐŝŐŶŝĨŝĐĂŶƚƐƵďƐŝĚĞŶĐĞŝƐŽďƐĞƌǀĞĚ͕ƚŚĞ'DDDW;^͕ϮϬϭϮď͖^ĞĐƚŝŽŶϲ͘ϯ͘ϰͿ
ƉƌŽƉŽƐĞĚŽƌƌĞĐƚŝǀĞDĞĂƐƵƌĞƐƚŚĂƚŝŶĐůƵĚĞƌĞƉĂŝƌƐƚŽĚĂŵĂŐĞĚƐƚƌƵĐƚƵƌĞƐ͕ĂƉŽƚĞŶƚŝĂů



ϱ



ZĞƉŽƌƚŽĨƚŚĞ/ŶĚĞƉĞŶĚĞŶƚWĞĞƌZĞǀŝĞǁWĂŶĞůĨŽƌ
ƚŚĞ'ƌŽƵŶĚǁĂƚĞƌDĂŶĂŐĞŵĞŶƚ͕DŽŶŝƚŽƌŝŶŐ͕ĂŶĚDŝƚŝŐĂƚŝŽŶWůĂŶĨŽƌ
ƚŚĞĂĚŝǌsĂůůĞǇ'ƌŽƵŶĚǁĂƚĞƌŽŶƐĞƌǀĂƚŝŽŶ͕ZĞĐŽǀĞƌǇ͕ĂŶĚ^ƚŽƌĂŐĞWƌŽũĞĐƚ

ŵŝƚŝŐĂƚŝŽŶĂŐƌĞĞŵĞŶƚ͕ĂŶĚƉŽƐƐŝďůĞŵŽĚŝĨŝĐĂƚŝŽŶŽĨĂĚŝǌWƌŽũĞĐƚǁĞůůͲĨŝĞůĚŽƉĞƌĂƚŝŽŶƐƚŽĂƌƌĞƐƚ
ƐƵďƐŝĚĞŶĐĞ͘^ƵĐŚŵŝƚŝŐĂƚŝŽŶĂĐƚŝŽŶƐĂƌĞƉƌĂĐƚŝĐĂůĂŶĚĂƉƉƌŽƉƌŝĂƚĞ͘

ϭ͘Ϯ͘ϲ

KƚŚĞƌWŽƚĞŶƚŝĂů/ŵƉĂĐƚƐ

dŚĞƌĞĂƌĞƚŚƌĞĞŽƚŚĞƌƌŝƚŝĐĂůZĞƐŽƵƌĐĞƐŝĚĞŶƚŝĨŝĞĚŝŶƚŚĞ'DDDW͗ŝƌYƵĂůŝƚǇ͕WƌŽũĞĐƚƌĞĂ
sĞŐĞƚĂƚŝŽŶ͕ĂŶĚƚŚĞŽůŽƌĂĚŽZŝǀĞƌĂŶĚŝƚƐdƌŝďƵƚĂƌǇ^ŽƵƌĐĞƐŽĨtĂƚĞƌ͘/ŶŐĞŶĞƌĂů͕ƚŚĞWĂŶĞů
ĐŽŶĐƵƌƐǁŝƚŚƚŚĞ'DDDWƉƌŽƉŽƐĞĚŵŽŶŝƚŽƌŝŶŐƚŽĞǀĂůƵĂƚĞǁŚĞƚŚĞƌĂŶǇŽĨƚŚĞƐĞƉŽƚĞŶƚŝĂů
hŶĚĞƐŝƌĂďůĞZĞƐƵůƚƐŽĐĐƵƌ͘dŚĞWĂŶĞůĂůƐŽĐŽŶĐƵƌƐǁŝƚŚƚŚĞŽƌƌĞĐƚŝǀĞDĞĂƐƵƌĞƐ͕ŝĨƌĞƋƵŝƌĞĚ͕
ƉƌŽƉŽƐĞĚŝŶƚŚĞ'DDDW;^͕ϮϬϭϮďͿĂŶĚĂŐƌĞĞƐƚŚĂƚƚŚĞǇĂƌĞƌĞĂƐŽŶĂďůǇƐƵĨĨŝĐŝĞŶƚƚŽĂǀŽŝĚ
ĂŶǇhŶĚĞƐŝƌĂďůĞZĞƐƵůƚƐ͘

ϭ͘ϯ

ZĞĐŽŵŵĞŶĚĂƚŝŽŶƐ

ƐŶŽƚĞĚ͕ƚŚĞŵŽŶŝƚŽƌŝŶŐ͕ŵĂŶĂŐĞŵĞŶƚ͕ĂŶĚŵŝƚŝŐĂƚŝŽŶĂƉƉƌŽĂĐŚƉƌŽƉŽƐĞĚŝŶƚŚĞ'DDDW
;^͕ϮϬϭϮďͿŝƐĂƉƉƌŽƉƌŝĂƚĞ͕ĂƐǁĂƐƉƌĞǀŝŽƵƐůǇĚĞƚĞƌŵŝŶĞĚďǇƚŚĞ'ƌŽƵŶĚǁĂƚĞƌ^ƚĞǁĂƌĚƐŚŝƉ
ŽŵŵŝƚƚĞĞ;ϮϬϭϭͿ͘ĨƚĞƌĐĂƌĞĨƵůƌĞǀŝĞǁĂŶĚĐŽŶƐŝĚĞƌĂƚŝŽŶŽĨƚŚĞ&/Z͕'DDDW͕ĂŶĚŵŽƌĞ
ƌĞĐĞŶƚƚĞĐŚŶŝĐĂůƌĞƉŽƌƚƐ͕ƚŚŝƐWĂŶĞůŚĂƐƌĞĐŽŵŵĞŶĚĞĚĂŶƵŵďĞƌŽĨĐŽŵƉůĞŵĞŶƚĂƌǇĂĚĚŝƚŝŽŶƐ
ƚŚĂƚĐŽƵůĚďĞŵĂĚĞƚŽƚŚĞ'DDDW͕ŝĨĨĞĂƐŝďůĞ͘ŽůůĞĐƚŝǀĞůǇƚŚĞƐĞƌĞĐŽŵŵĞŶĚĂƚŝŽŶƐĂƌĞ
ŝŶƚĞŶĚĞĚƚŽĂůůĂǇĂŶǇĐŽŶĐĞƌŶƐƚŚĂƚŽƉƉŽŶĞŶƚƐƚŽƚŚĞĂĚŝǌWƌŽũĞĐƚŵĂǇƐƚŝůůŚĂǀĞ͕ŝŵƉƌŽǀĞ
ƉƵďůŝĐĐŽŶĨŝĚĞŶĐĞŝŶƚŚĞĂĚŝǌWƌŽũĞĐƚ͕ĂŶĚĂƌĞƉƌŽǀŝĚĞĚŝŶĂŶĂďƵŶĚĂŶĐĞŽĨĐĂƵƚŝŽŶ͘dŚĞ
ƌĞĐŽŵŵĞŶĚĂƚŝŽŶƐĂƌĞŶŽƚŝŶƚĞŶĚĞĚƚŽĂůƚĞƌƚŚĞĂŶĂůǇƐĞƐŽƌĨŝŶĚŝŶŐƐƌĞŐĂƌĚŝŶŐƚŚĞ
ĞŶǀŝƌŽŶŵĞŶƚĂůŝŵƉĂĐƚƐŽĨƚŚĞĂĚŝǌWƌŽũĞĐƚĚĞƐĐƌŝďĞĚŝŶƚŚĞ&/Z;^͕ϮϬϭϮĂͿ͕ŽƌĐŽŶƚĂŝŶĂŶǇ
ƐŝŐŶŝĨŝĐĂŶƚŶĞǁŝŶĨŽƌŵĂƚŝŽŶ͘/ŶĂĚĚŝƚŝŽŶ͕ŶŽŶĞŽĨƚŚĞƌĞĐŽŵŵĞŶĚĂƚŝŽŶƐĂƌĞĂƐƐŽĐŝĂƚĞĚǁŝƚŚĂ
ĨĂŝůƵƌĞŽĨƚŚĞ'DDDWƚŽƉƌŽǀŝĚĞƐƵĨĨŝĐŝĞŶƚŵĂŶĂŐĞŵĞŶƚ͕ŵŽŶŝƚŽƌŝŶŐ͕ĂŶĚŵŝƚŝŐĂƚŝŽŶŽĨ
hŶĚĞƐŝƌĂďůĞZĞƐƵůƚƐ͘,ŽǁĞǀĞƌ͕ƚŚĞWĂŶĞůƐƚƌŽŶŐůǇďĞůŝĞǀĞƐƚŚĂƚƚŚĞƌĞĐŽŵŵĞŶĚĂƚŝŽŶƐƉƌŽǀŝĚĞ
ŚĞůƉĨƵůĚŝƌĞĐƚŝŽŶŝŶƚŚĞŽŶŐŽŝŶŐŵŽŶŝƚŽƌŝŶŐ͕ŵŝƚŝŐĂƚŝŽŶĂŶĚŵĂŶĂŐĞŵĞŶƚŽĨƚŚĞĂĚŝǌWƌŽũĞĐƚ͘
dŚĞƌĞĐŽŵŵĞŶĚĞĚƐƵƉƉůĞŵĞŶƚĂůŵŽŶŝƚŽƌŝŶŐǁŝůůƉƌŽĚƵĐĞĂĚĚŝƚŝŽŶĂůŝŶĨŽƌŵĂƚŝŽŶƚŽĂƐƐŝƐƚǁŝƚŚ
ƚŚĞĨŽůůŽǁŝŶŐ͗
x /ĚĞŶƚŝĨǇŝŶŐĂŶĚƋƵĂŶƚŝĨǇŝŶŐĂŶǇhŶĚĞƐŝƌĂďůĞZĞƐƵůƚƐ
x &ƵƌƚŚĞƌĂƐƐĞƐƐŝŶŐƚŚĞĚĞŐƌĞĞŽĨŚǇĚƌĂƵůŝĐĐŽŶŶĞĐƚŝŽŶ͕ŝĨĂŶǇ͕ďĞƚǁĞĞŶŽŶĂŶǌĂ^ƉƌŝŶŐĂŶĚ
ƚŚĞĂůůƵǀŝĂůĂƋƵŝĨĞƌŝŶ&ĞŶŶĞƌsĂůůĞǇďĞůŽǁ
x DŽŶŝƚŽƌŝŶŐďƌŝŶĞǁĂƚĞƌĐŽŶĚŝƚŝŽŶƐďĞŶĞĂƚŚƌŝƐƚŽůĂŶĚĂĚŝǌĚƌǇůĂŬĞƐ
x DĂƉƉŝŶŐƚŚĞŵŝŐƌĂƚŝŽŶŽĨƚŚĞƐĂůŝŶĞͲĨƌĞƐŚǁĂƚĞƌŝŶƚĞƌĨĂĐĞŽǀĞƌƚŝŵĞ
x /ĚĞŶƚŝĨǇŝŶŐĐŚĂŶŐĞƐŝŶǀĞŐĞƚĂƚŝŽŶŝŶƌŝƉĂƌŝĂŶŚĂďŝƚĂƚƐďĞůŽǁƐƉƌŝŶŐƐ
x ǀĂůƵĂƚŝŶŐƚŚĞĐĂƵƐĞŽĨĂŶǇŝŵƉĂĐƚƐ;Ğ͘Ő͕͘ƚŚĞƉƌŽƉŽƐĞĚƉƵŵƉŝŶŐĂƚƚŚĞĂĚŝǌWƌŽũĞĐƚ͕
ĐůŝŵĂƚŝĐĐŽŶĚŝƚŝŽŶƐ͕ŽƚŚĞƌĨĂĐƚŽƌƐͿ
x ĞƚĞƌŵŝŶŝŶŐƚŚĞƚǇƉĞ͕ŶĂƚƵƌĞ͕ŵĂŐŶŝƚƵĚĞ͕ĂŶĚĚƵƌĂƚŝŽŶŽĨŽƌƌĞĐƚŝǀĞDĞĂƐƵƌĞƐƚŚĂƚĐŽƵůĚ
ďĞŝŵƉůĞŵĞŶƚĞĚ
x ƐƐĞƐƐŝŶŐƚŚĞĞĨĨĞĐƚƐŽĨĂŶǇŝŵƉůĞŵĞŶƚĞĚŵŝƚŝŐĂƚŝŽŶ


ϲ

ZĞƉŽƌƚŽĨƚŚĞ/ŶĚĞƉĞŶĚĞŶƚWĞĞƌZĞǀŝĞǁWĂŶĞůĨŽƌ
ƚŚĞ'ƌŽƵŶĚǁĂƚĞƌDĂŶĂŐĞŵĞŶƚ͕DŽŶŝƚŽƌŝŶŐ͕ĂŶĚDŝƚŝŐĂƚŝŽŶWůĂŶĨŽƌ
ƚŚĞĂĚŝǌsĂůůĞǇ'ƌŽƵŶĚǁĂƚĞƌŽŶƐĞƌǀĂƚŝŽŶ͕ZĞĐŽǀĞƌǇ͕ĂŶĚ^ƚŽƌĂŐĞWƌŽũĞĐƚ


ϭ͘ϯ͘ϭ

ĞƚĂŝůĞĚWůĂŶƐ

/ƚŝƐƌĞĐŽŵŵĞŶĚĞĚƚŚĂƚ͕ĂƚůĞĂƐƚŽŶĞǇĞĂƌƉƌŝŽƌƚŽƚŚĞĐŽŵŵĞŶĐĞŵĞŶƚŽĨƚŚĞƉƌŽƉŽƐĞĚƉƵŵƉŝŶŐ
ĂƚƚŚĞĂĚŝǌWƌŽũĞĐƚ͕ĂŵŽƌĞĚĞƚĂŝůŵŽŶŝƚŽƌŝŶŐƉůĂŶďĞƉƌĞƉĂƌĞĚƚŽĚŽĐƵŵĞŶƚĂůůĂƐƉĞĐƚƐŽĨĚĂƚĂ
ĐŽůůĞĐƚŝŽŶƌĞůĂƚĞĚƚŽƚŚĞĂĚŝǌWƌŽũĞĐƚ͘ĚĞƚĂŝůĞĚYƵĂůŝƚǇƐƐƵƌĂŶĐĞWƌŽũĞĐƚWůĂŶ;YWWͿƐŚŽƵůĚ
ĂůƐŽďĞƉƌĞƉĂƌĞĚ͘/ŶĂĚĚŝƚŝŽŶ͕ĂĨŽƌŵĂůĚĂƚĂŵĂŶĂŐĞŵĞŶƚƐǇƐƚĞŵ;D^ͿƐŚŽƵůĚďĞĚĞǀĞůŽƉĞĚĨŽƌ
ƚŚĞĂĚŝǌWƌŽũĞĐƚ͘&ŝŶĂůůǇ͕ĂŶŽŶůŝŶĞƌĞƉŽƐŝƚŽƌǇƐŚŽƵůĚďĞĚĞǀĞůŽƉĞĚƚŽŚŽƐƚĂůůƚĞĐŚŶŝĐĂůƌĞƉŽƌƚƐ
ĂƐƚŚĞǇĂƌĞĨŝŶĂůŝǌĞĚĂŶĚĚĞůŝǀĞƌĞĚƚŽƚŚĞŽƵŶƚǇĂƐƌĞƋƵŝƌĞĚďǇƚŚĞ'DDDW͘

ϭ͘ϯ͘Ϯ

'ĞŽůŽŐŝĐĂůhŶĚĞƌƐƚĂŶĚŝŶŐ

dŽƉƌŽǀŝĚĞĂĚĚŝƚŝŽŶĂůŝŶĨŽƌŵĂƚŝŽŶŽŶƚŚĞŐĞŽůŽŐŝĐƐƚƌƵĐƚƵƌĞĂŶĚŚǇĚƌŽŐĞŽůŽŐǇŝŶƚŚĞǀŝĐŝŶŝƚǇŽĨ
ŽŶĂŶǌĂ^ƉƌŝŶŐ͕ŝƚŝƐƌĞĐŽŵŵĞŶĚĞĚƚŚĂƚŐĞŽƉŚǇƐŝĐĂůŵĂƉƉŝŶŐďĞĐŽŶĚƵĐƚĞĚŝŶƚŚĞĂƌĞĂ
ŝŵŵĞĚŝĂƚĞůǇĂďŽǀĞĂŶĚĨŽƌƐŽŵĞĚŝƐƚĂŶĐĞďĞůŽǁƚŚĞƐƉƌŝŶŐ͘dŚĞŽďũĞĐƚŝǀĞƐŽĨƚŚĞŐĞŽƉŚǇƐŝĐĂů
ƐƵƌǀĞǇƐǁŽƵůĚďĞƚŽĚĞůŝŶĞĂƚĞƐƚƌƵĐƚƵƌĂůĨĞĂƚƵƌĞƐ;ŝ͘Ğ͕͘ĨĂƵůƚƐͿĂŶĚŽƚŚĞƌƐƚƌƵĐƚƵƌĂůĚĞĨŽƌŵĂƚŝŽŶ͕
ŝĚĞŶƚŝĨǇƉŽƚĞŶƚŝĂůĨƌĂĐƚƵƌĞůŝŶĞĂŵĞŶƚƐǁŝƚŚŝŶĐƌĞĂƐĞĚĨĂĐƚƵƌĞĂƉĞƌƚƵƌĞĂŶĚĚĞŶƐŝƚǇ;ŝ͘Ğ͕͘
ŐƌŽƵŶĚǁĂƚĞƌďĞĂƌŝŶŐƉŽƚĞŶƚŝĂůͿ͕ŵĂƉƚŚĞďĞĚƌŽĐŬƐƵƌĨĂĐĞďĞůŽǁƚŚĞƵŶĐŽŶƐŽůŝĚĂƚĞĚĚĞƉŽƐŝƚƐ
ƐŽƵƚŚŽĨƚŚĞƐƉƌŝŶŐ͕ĂŶĚŵĂƉƚŚĞŐƌŽƵŶĚǁĂƚĞƌƐƵƌĨĂĐĞĂďŽǀĞĂŶĚďĞůŽǁƚŚĞƐƉƌŝŶŐ͘
dŽƉƌŽǀŝĚĞĂĚĚŝƚŝŽŶĂůŝŶĨŽƌŵĂƚŝŽŶŽŶƚŚĞŐĞŽůŽŐŝĐƐƚƌƵĐƚƵƌĞĂŶĚŚǇĚƌŽŐĞŽůŽŐǇŝŶƚŚĞ&ĞŶŶĞƌ
'ĂƉ͕ŝƚŝƐƌĞĐŽŵŵĞŶĚĞĚƚŚĂƚŐĞŽƉŚǇƐŝĐĂůŵĂƉƉŝŶŐďĞĐŽŶĚƵĐƚĞĚŝŶƚŚŝƐĂƌĞĂ͘dŚĞŽďũĞĐƚŝǀĞƐŽĨ
ƚŚĞŐĞŽƉŚǇƐŝĐĂůƐƵƌǀĞǇƐǁŽƵůĚďĞƚŽĚĞůŝŶĞĂƚĞƐƚƌƵĐƚƵƌĂůĨĞĂƚƵƌĞƐ;ŝ͘Ğ͕͘ĨĂƵůƚƐͿĂŶĚŽƚŚĞƌ
ƐƚƌƵĐƚƵƌĂůĚĞĨŽƌŵĂƚŝŽŶ͕ŝĚĞŶƚŝĨǇƚŚĞůŽĐĂƚŝŽŶĂŶĚƚŚŝĐŬŶĞƐƐŽĨĐĂƌďŽŶĂƚĞĨŽƌŵĂƚŝŽŶƐ͕ŝĚĞŶƚŝĨǇ
ƉŽƚĞŶƚŝĂůŬĂƌƐƚŝĐĨĞĂƚƵƌĞƐ;Ğ͘Ő͕͘ĐĂǀĞƐͿĂŶĚĨƌĂĐƚƵƌĞůŝŶĞĂŵĞŶƚƐǁŝƚŚŝŶĐƌĞĂƐĞĚĨĂĐƚƵƌĞĂƉĞƌƚƵƌĞ
ĂŶĚĚĞŶƐŝƚǇ;ŝ͘Ğ͕͘ŐƌŽƵŶĚǁĂƚĞƌďĞĂƌŝŶŐƉŽƚĞŶƚŝĂůͿ͕ĂŶĚŵĂƉƚŚĞŐƌŽƵŶĚǁĂƚĞƌƐƵƌĨĂĐĞ͘

ϭ͘ϯ͘ϯ

,ǇĚƌŽŐĞŽůŽŐŝĐhŶĚĞƌƐƚĂŶĚŝŶŐ

dŽƉƌŽǀŝĚĞĂĚĚŝƚŝŽŶĂůŝŶĨŽƌŵĂƚŝŽŶŽŶŚǇĚƌŽŐĞŽůŽŐŝĐĐŽŶĚŝƚŝŽŶƐďĞƚǁĞĞŶŽŶĂŶǌĂ^ƉƌŝŶŐĂŶĚƚŚĞ
ĂůůƵǀŝĂůĂƋƵŝĨĞƌŝŶƚŚĞ&ĞŶŶĞƌsĂůůĞǇďĞůŽǁ͕ŝƚŝƐƌĞĐŽŵŵĞŶĚĞĚƚŚĂƚĂĚĚŝƚŝŽŶĂůŵŽŶŝƚŽƌŝŶŐǁĞůůƐ
ďĞŝŶƐƚĂůůĞĚ͗;ϭͿŝŵŵĞĚŝĂƚĞůǇďĞůŽǁƚŚĞƐƉƌŝŶŐ;ŝ͘Ğ͕͘ǁŝƚŚŝŶϭϬϬǇĂƌĚƐͿǁŝƚŚĐĂƐŝŶŐƐĚŝƐĐƌĞƚĞůǇ
ƐĐƌĞĞŶĞĚŝŶƵŶĐŽŶƐŽůŝĚĂƚĞĚĚĞƉŽƐŝƚƐďĞŶĞĂƚŚĂŶĚĂĚũĂĐĞŶƚƚŽƚŚĞƐƚƌĞĂŵĨĞĚďǇƚŚĞƐƉƌŝŶŐ͕ŝĨ
ƚŚĞǇĐŽŶƚĂŝŶŐƌŽƵŶĚǁĂƚĞƌ͕ĂŶĚŝŶƚŚĞĨƌĂĐƚƵƌĞĚďĞĚƌŽĐŬďĞŶĞĂƚŚƚŚĞƐĞĚĞƉŽƐŝƚƐ͖ĂŶĚ;ϮͿĂƚƚŚĞ
ůŝŵŝƚƐŽĨƚŚĞĂůůƵǀŝĂůĂƋƵŝĨĞƌ;Ğ͘Ő͕͘ŽŶĞŵŝůĞƐŽƵƚŚĞĂƐƚŽĨŽŶĂŶǌĂ^ƉƌŝŶŐͿ͘

ϭ͘ϯ͘ϰ

tĞĂƚŚĞƌŽŶĚŝƚŝŽŶƐ

/ƚŝƐƌĞĐŽŵŵĞŶĚĞĚƚŚĂƚĂǁĞĂƚŚĞƌƐƚĂƚŝŽŶ͕ŽƌĂƚůĞĂƐƚĂƌĂŝŶŐĂƵŐĞ͕ďĞŝŶƐƚĂůůĞĚŝŶƚŚĞďĞĚƌŽĐŬ
ǁĂƚĞƌƐŚĞĚƚŚĂƚƐƵƉƉŽƌƚƐĨůŽǁĂƚŽŶĂŶǌĂ^ƉƌŝŶŐ͘dŚŝƐǁŝůůĂƐƐŝƐƚŝŶĞǀĂůƵĂƚŝŶŐƚŚĞƌĞůĂƚŝŽŶƐŚŝƉ
ďĞƚǁĞĞŶƉƌĞĐŝƉŝƚĂƚŝŽŶ͕ƌĞĐŚĂƌŐĞ͕ĂŶĚƐƉƌŝŶŐĨůŽǁ͘



ϳ

ZĞƉŽƌƚŽĨƚŚĞ/ŶĚĞƉĞŶĚĞŶƚWĞĞƌZĞǀŝĞǁWĂŶĞůĨŽƌ
ƚŚĞ'ƌŽƵŶĚǁĂƚĞƌDĂŶĂŐĞŵĞŶƚ͕DŽŶŝƚŽƌŝŶŐ͕ĂŶĚDŝƚŝŐĂƚŝŽŶWůĂŶĨŽƌ
ƚŚĞĂĚŝǌsĂůůĞǇ'ƌŽƵŶĚǁĂƚĞƌŽŶƐĞƌǀĂƚŝŽŶ͕ZĞĐŽǀĞƌǇ͕ĂŶĚ^ƚŽƌĂŐĞWƌŽũĞĐƚ


ϭ͘ϯ͘ϱ

^ƉƌŝŶŐDŽŶŝƚŽƌŝŶŐ

dŚĞƉŽƚĞŶƚŝĂůĨŽƌhŶĚĞƐŝƌĂďůĞZĞƐƵůƚƐƚŽƐƉƌŝŶŐƐ͕ŶŽƚĂďůǇŽŶĂŶǌĂ^ƉƌŝŶŐ͕ĂƉƉĞĂƌƐƚŽďĞƚŚĞŵŽƐƚ
ĐŽŶƚĞŶƚŝŽƵƐŝƐƐƵĞƌĞůĂƚĞĚƚŽƚŚĞĂĚŝǌWƌŽũĞĐƚ͘/ƚŝƐƌĞĐŽŵŵĞŶĚĞĚƚŚĂƚŵŽƌĞĨƌĞƋƵĞŶƚ
ŵŽŶŝƚŽƌŝŶŐďĞĐŽŶĚƵĐƚĞĚĂƚƚŚĞŽŶĂŶǌĂ͕tŚŝƐŬĞǇ͕ĂŶĚsŽŶƚƌŝŐŐĞƌƐƉƌŝŶŐƐƵƐŝŶŐƚƌĂŶƐĚƵĐĞƌƐ
ĂŶĚĚĂƚĂůŽŐŐĞƌƐ͘/ŶĂĚĚŝƚŝŽŶ͕ŝƚŝƐƌĞĐŽŵŵĞŶĚĞĚƚŚĂƚƚŚĞĞǆĂĐƚŐĞŽŐƌĂƉŚŝĐůŽĐĂƚŝŽŶĂŶĚ
ĞůĞǀĂƚŝŽŶŽĨƚŚĞƐƉƌŝŶŐĞŵĞƌŐĞŶĐĞďĞŵĂƉƉĞĚƵƐŝŶŐĂŐůŽďĂůƉŽƐŝƚŝŽŶŝŶŐƐǇƐƚĞŵ;'W^ͿĂŶŶƵĂůůǇ
ŽƌĂĨƚĞƌĂĐŚĂŶŐĞŝŶůŽĐĂƚŝŽŶŝƐŽďƐĞƌǀĞĚĚƵƌŝŶŐŽƚŚĞƌŵŽŶŝƚŽƌŝŶŐĂĐƚŝǀŝƚŝĞƐ͘

ϭ͘ϯ͘ϲ

sĞŐĞƚĂƚŝŽŶDŽŶŝƚŽƌŝŶŐ

/ƚŝƐƌĞĐŽŵŵĞŶĚĞĚƚŚĂƚĂƚĞƌƌĞƐƚƌŝĂůĞĐŽůŽŐŝƐƚďĞƌĞƚĂŝŶĞĚƚŽĚĞǀĞůŽƉĂƐĐŝĞŶƚŝĨŝĐĂůůǇĂƉƉƌŽƉƌŝĂƚĞ͕
ƐƚĂŶĚĂƌĚŝǌĞĚŵĞƚŚŽĚŽůŽŐǇƚŽŵŽŶŝƚŽƌǀĞŐĞƚĂƚŝŽŶďĞůŽǁƚŚĞƐƉƌŝŶŐƐ͘^ƵĐŚĂƐƚĂŶĚĂƌĚŝǌĞĚ
ŵĞƚŚŽĚŽůŽŐǇǁŝůůĂůůŽǁĐŚĂŶŐĞƐŝŶǀĞŐĞƚĂƚŝŽŶƚŽďĞƚƌĂĐŬĞĚŽǀĞƌƚŝŵĞ͘

ϭ͘ϯ͘ϳ

'ƌŽƵŶĚǁĂƚĞƌDŽŶŝƚŽƌŝŶŐ

/ŶŐĞŶĞƌĂů͕ƚŚĞŶƵŵďĞƌĂŶĚůŽĐĂƚŝŽŶŽĨǁĞůůƐƵƐĞĚƚŽŵŽŶŝƚŽƌƌĞŐŝŽŶĂůŐƌŽƵŶĚǁĂƚĞƌĐŽŶĚŝƚŝŽŶƐ
ĂƉƉĞĂƌĂĚĞƋƵĂƚĞ͘,ŽǁĞǀĞƌ͕ƚŚĞWĂŶĞůƌĞĐŽŵŵĞŶĚƐƚŚĂƚ͕ŝŶƐŽŵĞĐĂƐĞƐ͕ƚŚĞĨƌĞƋƵĞŶĐǇŽĨ
ŐƌŽƵŶĚǁĂƚĞƌŵŽŶŝƚŽƌŝŶŐďĞŵŽĚŝĨŝĞĚƐůŝŐŚƚůǇ;ƐĞĞ^ĞĐƚŝŽŶϳ͘ϭϬͿ͘DŽŶŝƚŽƌŝŶŐŐƌŽƵŶĚǁĂƚĞƌůĞǀĞůƐ
ĂƚĂŚŝŐŚĞƌĨƌĞƋƵĞŶĐǇǁŝůůďĞƚƚĞƌĞƐƚĂďůŝƐŚďĂƐĞůŝŶĞĐŽŶĚŝƚŝŽŶƐ͘/ƚǁŝůůĂůƐŽĂůůŽǁƚŚĞƌĞƐƉŽŶƐĞŽĨ
ƚŚĞŚǇĚƌŽůŽŐŝĐƐǇƐƚĞŵƚŽŝŶĐƌĞĂƐĞĚƉƵŵƉŝŶŐƚŽďĞĞǀĂůƵĂƚĞĚ͕ŝŶĐůƵĚŝŶŐŝŶĨŽƌŵĂƚŝŽŶŽŶ
ŚǇĚƌŽŐĞŽůŽŐŝĐƐƚƌƵĐƚƵƌĞǁŝƚŚŝŶƚŚĞǁĂƚĞƌƐŚĞĚƐ͕ĂŶŝŵƉƌŽǀĞĚƵŶĚĞƌƐƚĂŶĚŝŶŐŽĨŚǇĚƌĂƵůŝĐ
ƉĂƌĂŵĞƚĞƌƐ;Ğ͘Ő͕͘ŚǇĚƌĂƵůŝĐĐŽŶĚƵĐƚŝǀŝƚǇĂŶĚƐƚŽƌĂƚŝǀŝƚǇͿ͕ĂŶĚŝĚĞŶƚŝĨŝĐĂƚŝŽŶŽĨƉŽƐƐŝďůĞĚĂƚĂŐĂƉƐ
ƚŚĂƚŵĂǇŶĞĞĚƚŽďĞĨŝůůĞĚ͘/ŶĂĚĚŝƚŝŽŶ͕ƚŚĞŝŶĐƌĞĂƐĞĚŵŽŶŝƚŽƌŝŶŐĨƌĞƋƵĞŶĐǇǁŝůůĂƐƐŝƐƚŝŶƚŚĞ
ĂƐƐĞƐƐŵĞŶƚŽĨƉŽƚĞŶƚŝĂůhŶĚĞƐŝƌĂďůĞZĞƐƵůƚƐĨƌŽŵƚŚĞƉƌŽƉŽƐĞĚƉƵŵƉŝŶŐĂƚƚŚĞĂĚŝǌWƌŽũĞĐƚ͘/Ŷ
ĚŽŝŶŐƐŽ͕ŝƚǁŝůůĂůƐŽĂůůŽǁƉƵŵƉŝŶŐŽƉĞƌĂƚŝŽŶƐƚŽďĞŽƉƚŝŵŝǌĞĚ;Ğ͘Ő͕͘ǁĞůůĐǇĐůŝŶŐ͕ƉƵŵƉŝŶŐƌĂƚĞƐͿ
ƚŽŵĂŝŶƚĂŝŶƉƌŽĚƵĐƚŝŽŶǁŚŝůĞƉƌĞǀĞŶƚŝŶŐhŶĚĞƐŝƌĂďůĞZĞƐƵůƚƐ͘

ϭ͘ϯ͘ϴ

dŚŝƌĚͲWĂƌƚǇtĞůůƐŝŶ&ĞŶŶĞƌsĂůůĞǇ

dŚĞƌĞĂƌĞŶŽƉŽƚĂďůĞƚŚŝƌĚƉĂƌƚǇǁĞůůƐŝŶƚŚĞĂĚŝǌWƌŽũĞĐƚĂƌĞĂ͘,ŽǁĞǀĞƌ͕ŝƚŝƐƌĞĐŽŵŵĞŶĚĞĚ
ƚŚĂƚƚƌĂŶƐĚƵĐĞƌƐďĞŝŶƐƚĂůůĞĚĚƵƌŝŶŐƚŚĞƉƌĞͲŽƉĞƌĂƚŝŽŶĂůƉĞƌŝŽĚŝŶĂŶǇƚŚŝƌĚͲƉĂƌƚǇǁĞůůƚŚĂƚĐŽƵůĚ
ďĞŵĂƚĞƌŝĂůůǇŝŵƉĂĐƚĞĚďǇƚŚĞƉƌŽƉŽƐĞĚƉƵŵƉŝŶŐĂƚƚŚĞĂĚŝǌWƌŽũĞĐƚ͘dŚŝƐĚĂƚĂǁŝůůĞƐƚĂďůŝƐŚ
ďĂƐĞůŝŶĞŐƌŽƵŶĚǁĂƚĞƌĐŽŶĚŝƚŝŽŶƐĂƚƚŚĞƚŚŝƌĚͲƉĂƌƚǇǁĞůůƐ͕ĂŶĚĂůůŽǁĨŽƌŐƌŽƵŶĚǁĂƚĞƌůĞǀĞůĂŶĚ
ƋƵĂůŝƚǇĐŚĂŶŐĞƐƚŽďĞŵŽŶŝƚŽƌĞĚĚƵƌŝŶŐƚŚĞƉƌŽƉŽƐĞĚƉƵŵƉŝŶŐĂƚƚŚĞĂĚŝǌWƌŽũĞĐƚ͘,ŝŐŚĞƌ
ĨƌĞƋƵĞŶĐǇĚĂƚĂǁŝůůĂƐƐŝƐƚŝŶĚĞƚĞƌŵŝŶŝŶŐǁŚĞƚŚĞƌĂŶǇŽďƐĞƌǀĞĚŝŵƉĂĐƚƌĞƐƵůƚƐĨƌŽŵƚŚĞ
ƉƌŽƉŽƐĞĚƉƵŵƉŝŶŐĂƚƚŚĞĂĚŝǌWƌŽũĞĐƚŽƌŽƚŚĞƌĨĂĐƚŽƌƐ͕ƐƵĐŚĂƐĐůŝŵĂƚŝĐǀĂƌŝĂďŝůŝƚǇ͘

ϭ͘ϯ͘ϵ

^ĂůŝŶĞDŝŐƌĂƚŝŽŶ

dŚĞƌĞŝƐĐƵƌƌĞŶƚůǇĂŶĞƐƚĂďůŝƐŚĞĚƚƌĂŶƐŝƚŝŽŶĂůŝŶƚĞƌĨĂĐĞďĞƚǁĞĞŶƐĂůŝŶĞŐƌŽƵŶĚǁĂƚĞƌŝŶƚŚĞ
ǀŝĐŝŶŝƚǇŽĨƌŝƐƚŽůĂŶĚĂĚŝǌĚƌǇůĂŬĞƐĂŶĚĨƌĞƐŚǁĂƚĞƌŵŽǀŝŶŐƚŽǁĂƌĚƐƚŚĞĚƌǇůĂŬĞƐĨƌŽŵƚŚĞ



ϴ



ZĞƉŽƌƚŽĨƚŚĞ/ŶĚĞƉĞŶĚĞŶƚWĞĞƌZĞǀŝĞǁWĂŶĞůĨŽƌ
ƚŚĞ'ƌŽƵŶĚǁĂƚĞƌDĂŶĂŐĞŵĞŶƚ͕DŽŶŝƚŽƌŝŶŐ͕ĂŶĚDŝƚŝŐĂƚŝŽŶWůĂŶĨŽƌ
ƚŚĞĂĚŝǌsĂůůĞǇ'ƌŽƵŶĚǁĂƚĞƌŽŶƐĞƌǀĂƚŝŽŶ͕ZĞĐŽǀĞƌǇ͕ĂŶĚ^ƚŽƌĂŐĞWƌŽũĞĐƚ

&ĞŶŶĞƌsĂůůĞǇĂŶĚŽƚŚĞƌƵƉͲƐƚƌĞĂŵǁĂƚĞƌƐŚĞĚƐ͘dŚĞƐĂůŝŶĞʹĨƌĞƐŚǁĂƚĞƌŝŶƚĞƌĨĂĐĞǁŝůůŵŝŐƌĂƚĞ
ĂůŽŶŐĂƌĞĂƐŽĨƉƌĞĨĞƌĞŶƚŝĂůůǇŚŝŐŚĞƌŚǇĚƌĂƵůŝĐĐŽŶĚƵĐƚŝǀŝƚǇ͘^ƵĐŚŝƌƌĞŐƵůĂƌŵŝŐƌĂƚŝŽŶŵĂǇŶŽƚďĞ
ĚĞƚĞĐƚĞĚďǇũƵƐƚĨŽƵƌǁĞůůĐůƵƐƚĞƌƐ;ƚŚƌĞĞĂƚƌŝƐƚŽůƌǇ>ĂŬĞĂŶĚŽŶĞĂƚĂĚŝǌƌǇ>ĂŬĞͿ͘
dŚĞƌĞĨŽƌĞ͕ŝƚŝƐƌĞĐŽŵŵĞŶĚĞĚƚŚĂƚƚŚĞůŽĐĂƚŝŽŶŽĨƚŚĞŝŶƚĞƌĨĂĐĞďĞŵĂƉƉĞĚƐƉĂƚŝĂůůǇĂŶĚĂƚ
ĚĞƉƚŚƵƐŝŶŐŐĞŽƉŚǇƐŝĐĂůƚĞĐŚŶŝƋƵĞƐƉƌŝŽƌƚŽƚŚĞĐŽŵŵĞŶĐĞŵĞŶƚŽĨƉƵŵƉŝŶŐĂƚƚŚĞĂĚŝǌ
WƌŽũĞĐƚ͘dŚĞƌĞƐƵůƚƐŽĨƚŚŝƐŐĞŽƉŚǇƐŝĐĂůŵĂƉƉŝŶŐĐĂŶďĞƵƐĞĚƚŽůŽĐĂƚĞƚŚĞƉƌŽƉŽƐĞĚĐůƵƐƚĞƌ
ǁĞůůƐ͕ĂŶĚƐĞůĞĐƚƚŚĞƐĐƌĞĞŶĞĚĚĞƉƚŚƐĂƚĞĂĐŚĐůƵƐƚĞƌ͘/ƚŝƐĨƵƌƚŚĞƌƌĞĐŽŵŵĞŶĚĞĚƚŚĂƚƚŚĞ
ŐĞŽƉŚǇƐŝĐĂůŵĂƉƉŝŶŐďĞƌĞƉĞĂƚĞĚĞǀĞƌǇĨŝǀĞǇĞĂƌƐĂĨƚĞƌƚŚĞƉƌŽƉŽƐĞĚƉƵŵƉŝŶŐĂƚƚŚĞĂĚŝǌ
WƌŽũĞĐƚŝƐŝŶŝƚŝĂƚĞĚ͘dŚŝƐǁŝůůĂůůŽǁƚŚĞŵŝŐƌĂƚŝŽŶŽĨƚŚĞƐĂůŝŶĞͲĨƌĞƐŚǁĂƚĞƌŝŶƚĞƌĨĂĐĞƚŽďĞ
ŵĂƉƉĞĚŝŶƚŚƌĞĞͲĚŝŵĞŶƐŝŽŶƐŽǀĞƌƚŝŵĞ͘

ϭ͘ϯ͘ϭϬ ^ƵďƐŝĚĞŶĐĞ
/ŶƚŚĞĐƵƌƌĞŶƚ'DDDW͕ƚŚĞƉƌŽƉŽƐĞĚůĂŶĚƐƵƌĨĂĐĞŵŽŶŝƚŽƌŝŶŐĐŽŶƐŝƐƚƐŽĨĐŽŶĚƵĐƚŝŶŐŐƌŽƵŶĚͲ
ůĞǀĞůƐƵƌǀĞǇƐ͕ĂĐƋƵŝƌŝŶŐ/Ŷ^ZŝŵĂŐĞƌǇ͕ŝŶƐƚĂůůŝŶŐĞǆƚĞŶƐŽŵĞƚĞƌƐ͕ĂŶĚƌĞǀŝĞǁŝŶŐƚŚŝƐŝŶĨŽƌŵĂƚŝŽŶ
ĂƚǀĂƌŝŽƵƐĨƌĞƋƵĞŶĐŝĞƐĚƵƌŝŶŐƉƌĞͲŽƉĞƌĂƚŝŽŶĂů͕ŽƉĞƌĂƚŝŽŶĂů͕ĂŶĚƉŽƐƚͲŽƉĞƌĂƚŝŽŶĂůƉĞƌŝŽĚƐ͘dŚĞ
WĂŶĞůƌĞĐŽŵŵĞŶĚƐƚŚĂƚƚŚĞ/Ŷ^ZĚĂƚĂĂŶĂůǇƐŝƐďĞŝŶĐƌĞĂƐĞĚ;ƐĞĞ^ĞĐƚŝŽŶϳ͘ϭϯͿ͘
/ŶƚŚĞ'DDDW;^͕ϮϬϭϮďͿ͕ŝƚŝƐƉƌŽƉŽƐĞĚƚŚĂƚƚŚƌĞĞĞǆƚĞŶƐŽŵĞƚĞƌƐďĞƉůĂĐĞĚŝŶƐƚƌĂƚĞŐŝĐ
ůŽĐĂƚŝŽŶƐǁŝƚŚƚŚĞŚŝŐŚĞƐƚƉƌŽďĂďŝůŝƚǇŽĨůĂŶĚƐƵďƐŝĚĞŶĐĞƉƌŽǆŝŵĂƚĞƚŽƚŚĞĂĚŝǌWƌŽũĞĐƚǁĞůůͲ
ĨŝĞůĚ;^͕ϮϬϭϮďͿ͘/ƚŝƐƌĞĐŽŵŵĞŶĚĞĚƚŚĂƚŽŶůǇŽŶĞĞǆƚĞŶƐŽŵĞƚĞƌďĞŝŶƐƚĂůůĞĚĚƵƌŝŶŐƚŚĞƉƌĞͲ
ŽƉĞƌĂƚŝŽŶĂůƉĞƌŝŽĚ͘dŚĞŝŶƐƚĂůůĂƚŝŽŶŽĨƚŚĞƚǁŽĂĚĚŝƚŝŽŶĂůĞǆƚĞŶƐŽŵĞƚĞƌƐĐŽƵůĚďĞĚĞĨĞƌƌĞĚƵŶƚŝů
ĂƚĞŵƉŽƌĂůĂŶĚŵŽƌĞƐƉĂƚŝĂůůǇĞǆƚĞŶƐŝǀĞĚĂƚĂƐĞƚŽŶůĂŶĚƐƵďƐŝĚĞŶĐĞŝƐĂǀĂŝůĂďůĞ;ŝ͘Ğ͕͘/Ŷ^ZĚĂƚĂ
ĂŶĚůŝƚŚŽůŽŐǇĚĂƚĂŽďƚĂŝŶĞĚĨƌŽŵŶĞǁƉƌŽĚƵĐƚŝŽŶĂŶĚŵŽŶŝƚŽƌǁĞůůƐͿ͘

ϭ͘ϯ͘ϭϭ 'ƌŽƵŶĚǁĂƚĞƌDŽĚĞůŝŶŐ
EƵŵĞƌŝĐĂůŐƌŽƵŶĚǁĂƚĞƌĨůŽǁŵŽĚĞůƐŚĂǀĞĂůƌĞĂĚǇďĞĞŶĚĞǀĞůŽƉĞĚĨŽƌƚŚĞĂĚŝǌWƌŽũĞĐƚ;'^^/͕
ϮϬϭϭ͖,ϮD͘,ŝůů͕ϮϬϭϭͿ͘dŚĞƐĞŶƵŵĞƌŝĐĂůŵŽĚĞůƐƉƌĞƐĞŶƚĂƌĞĂƐŽŶĂďůĞƌĞƉƌĞƐĞŶƚĂƚŝŽŶŽĨ
ŐƌŽƵŶĚǁĂƚĞƌĐŽŶĚŝƚŝŽŶƐĨŽƌŵŽƐƚĂƌĞĂƐŽĨƚŚĞǁĂƚĞƌƐŚĞĚƐƚƌŝďƵƚĂƌǇƚŽƚŚĞĂĚŝǌƉƌŽũĞĐƚ͖
ŚŽǁĞǀĞƌ͕ƚŚĞǇǁĞƌĞďĂƐĞĚŽŶĂůŝŵŝƚĞĚĚĂƚĂͲƐĞƚĂŶĚŝŶĐůƵĚĞƐŝŐŶŝĨŝĐĂŶƚĂƐƐƵŵƉƚŝŽŶƐĂŶĚ
ŚǇĚƌŽŐĞŽůŽŐŝĐũƵĚŐĞŵĞŶƚ͘dŚĞWĂŶĞůƌĞĐŽŵŵĞŶĚƐƚŚĂƚŶƵŵĞƌŝĐĂůŐƌŽƵŶĚǁĂƚĞƌŵŽĚĞůŝŶŐďĞ
ƵƉĚĂƚĞĚŽŶĂƉĞƌŝŽĚŝĐďĂƐŝƐ;ƐĞĞ^ĞĐƚŝŽŶϳ͘ϭϰͿĂŶĚ͕ĂƐƉĂƌƚŽĨĚĞĨŝŶĞĚƵƉĚĂƚĞƐ͕ƚŚĞŵŽĚĞůƐŚŽƵůĚ
ĂůƐŽďĞƌĞĐĂůŝďƌĂƚĞĚ͘
ĨƚĞƌƚŚĞƵƉĚĂƚĞƐĂŶĚƌĞĐĂůŝďƌĂƚŝŽŶ͕ƚŚĞŶƵŵĞƌŝĐĂůŐƌŽƵŶĚǁĂƚĞƌŵŽĚĞůŝŶŐĐĂŶƚŚĞŶďĞƵƐĞĚƚŽ
ĨƵƌƚŚĞƌĞǀĂůƵĂƚĞƉŽƚĞŶƚŝĂůhŶĚĞƐŝƌĂďůĞZĞƐƵůƚƐƚŚĂƚŵĂǇďĞĐĂƵƐĞĚďǇƚŚĞƉƌŽƉŽƐĞĚƉƵŵƉŝŶŐĂƚ
ƚŚĞĂĚŝǌWƌŽũĞĐƚ͘dŚĞŵŽĚĞůŝŶŐƐŚŽƵůĚĂůƐŽďĞƵƐĞĚƚŽĂƐƐĞƐƐƚŚĞĞĨĨĞĐƚŝǀĞŶĞƐƐŽĨƚŚĞ
ŵŝƚŝŐĂƚŝŽŶĂĐƚŝŽŶƐƉƌŽƉŽƐĞĚŝŶƚŚĞ'DDDW;^͕ϮϬϭϮďͿ͘
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ZĞƉŽƌƚŽĨƚŚĞ/ŶĚĞƉĞŶĚĞŶƚWĞĞƌZĞǀŝĞǁWĂŶĞůĨŽƌ
ƚŚĞ'ƌŽƵŶĚǁĂƚĞƌDĂŶĂŐĞŵĞŶƚ͕DŽŶŝƚŽƌŝŶŐ͕ĂŶĚDŝƚŝŐĂƚŝŽŶWůĂŶĨŽƌ
ƚŚĞĂĚŝǌsĂůůĞǇ'ƌŽƵŶĚǁĂƚĞƌŽŶƐĞƌǀĂƚŝŽŶ͕ZĞĐŽǀĞƌǇ͕ĂŶĚ^ƚŽƌĂŐĞWƌŽũĞĐƚ

ϭ͘ϯ͘ϭϮ DŝƚŝŐĂƚŝŽŶĐƚŝŽŶƐ
dŚĞŽƵŶƚǇŽĨ^ĂŶĞƌŶĂƌĚŝŶŽŝŵƉŽƐĞĚĂƌĞƋƵŝƌĞŵĞŶƚƵŶĚĞƌƚŚĞ'DDDWƚŚĂƚůŝŵŝƚĞĚƚŚĞ
ĂƋƵŝĨĞƌĚƌĂǁĚŽǁŶƚŽϴϬĨĞĞƚǁŝƚŚŝŶƚǁŽŵŝůĞƐŽĨƚŚĞĐĞŶƚĞƌŽĨƚŚĞĂĚŝǌWƌŽũĞĐƚǁĞůůͲĨŝĞůĚŝŶƚŚĞ
ĨŝƌƐƚϭϱǇĞĂƌƐŽĨŽƉĞƌĂƚŝŽŶĂŶĚϭϬϬĨĞĞƚŽǀĞƌƚŚĞůŝĨĞŽĨƚŚĞĂĚŝǌWƌŽũĞĐƚ͘dŚĞŵŽƐƚĐŽŵŵŽŶ
ŽƌƌĞĐƚŝǀĞDĞĂƐƵƌĞŝŶƚŚĞ'DDDW;^͕ϮϬϭϮďͿƚŽƉƌĞǀĞŶƚŽƌĂůůĞǀŝĂƚĞhŶĚĞƐŝƌĂďůĞZĞƐƵůƚƐŝƐ
ƚŽƌĞĚƵĐĞŽƌŵŽĚŝĨǇƉƵŵƉŝŶŐĂƚƚŚĞĂĚŝǌWƌŽũĞĐƚǁĞůůͲĨŝĞůĚ;Ğ͘Ő͕͘ǁĞůůĐǇĐůŝŶŐ͕ŝŶĚŝǀŝĚƵĂůƉƵŵƉ
ƌĂƚĞĂĚũƵƐƚŵĞŶƚƐͿ͘^ƵĐŚĂŶĂĐƚŝŽŶ͕ĂƐĂƐƚĂŶĚͲĂůŽŶĞŽƌƌĞĐƚŝǀĞDĞĂƐƵƌĞ͕ǁŝůůůŝŬĞůǇďĞĞĨĨĞĐƚŝǀĞ
ŝŶƚŚĞůŽŶŐͲƚĞƌŵ͖ŚŽǁĞǀĞƌ͕ŝƚŵĂǇŶŽƚĂůůĞǀŝĂƚĞĐĞƌƚĂŝŶŝŵƉĂĐƚƐŝŶĂƌĞĂƐŽŶĂďůĞƚŝŵĞĨƌĂŵĞĚƵĞƚŽ
ƚŚĞƌĞƐƉŽŶƐĞůĂŐŝŶƚŚĞŚǇĚƌŽůŽŐŝĐƐǇƐƚĞŵ;Ğ͘Ő͕͘ŐƌŽƵŶĚǁĂƚĞƌůĞǀĞůƐǁŽƵůĚĐŽŶƚŝŶƵĞƚŽĚĞĐůŝŶĞĂƚ
ůŽĐĂƚŝŽŶƐĚŝƐƚĂŶƚĨƌŽŵƚŚĞǁĞůůͲĨŝĞůĚĨŽƌĚĞĐĂĚĞƐĂĨƚĞƌƉƵŵƉŝŶŐĐĞĂƐĞĚͿ͘dŚĞƌĞĨŽƌĞ͕ƚŚĞ
'DDDWŝŶĐůƵĚĞĚƚŚĞĨŽůůŽǁŝŶŐƌĞƐŽƵƌĐĞͲƐƉĞĐŝĨŝĐŵĞĂƐƵƌĞƐƚŚĂƚǁŽƵůĚĞŝƚŚĞƌƉƌĞǀĞŶƚŽŶŐŽŝŶŐ
ŝŵƉĂĐƚŽƌĂůůĞǀŝĂƚĞŝŵƉĂĐƚŝŶĂƌĞĂƐŽŶĂďůĞƚŝŵĞĨƌĂŵĞ͗
x ŽŶĂŶǌĂ^ƉƌŝŶŐʹƚŚĞŝŶƐƚĂůůĂƚŝŽŶŽĨĂƉŽƐƐŝďůĞŚŽƌŝǌŽŶƚĂůǁĞůůŝŵŵĞĚŝĂƚĞůǇĂďŽǀĞŽŶĂŶǌĂ
^ƉƌŝŶŐ͕ĂƐƉƌŽǀŝĚĞĚŝŶƚŚĞ&/Z;^͕ϮϬϭϮĂͿ
x ƌŝŶĞZĞƐŽƵƌĐĞƐʹƚŚĞŝŶƐƚĂůůĂƚŝŽŶŽĨŽŶĞŽƌŵŽƌĞďƌŝŶĞĞǆƚƌĂĐƚŝŽŶǁĞůůƐĂƚƚŚĞĚƌǇůĂŬĞƐƚŽ
ŵĂŝŶƚĂŝŶŵŝŶĞƌĂůƐƚƌŝƉͲŵŝŶŝŶŐŽƉĞƌĂƚŝŽŶƐ͕ĂƐƉƌŽƉŽƐĞĚŝŶƚŚĞ'DDDW;^͕ϮϬϭϮďͿ
x ^ĂůŝŶĞ/ŶƚƌƵƐŝŽŶʹƚŚĞĞǆƚƌĂĐƚŝŽŶŽĨďƌĂĐŬŝƐŚŐƌŽƵŶĚǁĂƚĞƌŽƌŝŶũĞĐƚŝŽŶŽĨĨƌĞƐŚǁĂƚĞƌĂůŽŶŐ
ƚŚĞƐĂůŝŶĞͲĨƌĞƐŚǁĂƚĞƌŝŶƚĞƌĨĂĐĞ͕ĂƐƉƌŽƉŽƐĞĚŝŶƚŚĞ'DDDW;^͕ϮϬϭϮďͿ
DŽƌĞĚĞƚĂŝůƐƌĞŐĂƌĚŝŶŐƚŚĞƐĞƌĞƐŽƵƌĐĞͲƐƉĞĐŝĨŝĐŵĞĂƐƵƌĞƐŶĞĞĚƐƚŽďĞĚĞǀĞůŽƉĞĚ͘/ŶĂĚĚŝƚŝŽŶ͕
ĂĚĚŝƚŝŽŶĂůĞǀĂůƵĂƚŝŽŶŽĨƚŚĞƐĞƉŽƚĞŶƚŝĂůƌĞƐŽƵƌĐĞͲƐƉĞĐŝĨŝĐŵĞĂƐƵƌĞƐŝƐƌĞĐŽŵŵĞŶĚĞĚ͕ŝŶĐůƵĚŝŶŐ
ĂŶĂůǇƐŝƐƵƐŝŶŐĂŶƵƉĚĂƚĞĚŶƵŵĞƌŝĐĂůŐƌŽƵŶĚǁĂƚĞƌĨůŽǁŵŽĚĞů͘
/ŶĂĚĚŝƚŝŽŶƚŽƚŚĞƐĞƌĞƐŽƵƌĐĞͲƐƉĞĐŝĨŝĐŵĞĂƐƵƌĞƐ͕ŝƚŝƐƌĞĐŽŵŵĞŶĚĞĚƚŚĂƚƚŚĞĨŽůůŽǁŝŶŐĂĚĚŝƚŝŽŶĂů
ŽƌƌĞĐƚŝǀĞDĞĂƐƵƌĞƐďĞĞǀĂůƵĂƚĞĚ͗
x ŽŶĂŶǌĂ^ƉƌŝŶŐʹdŚĞŝŶũĞĐƚŝŽŶŽĨǁĂƚĞƌĂƚƚŚĞĞĚŐĞŽĨƚŚĞĂůůƵǀŝĂůĂƋƵŝĨĞƌŝŶ&ĞŶŶĞƌsĂůůĞǇ
ďĞůŽǁŽŶĂŶǌĂ^ƉƌŝŶŐƚŽ͞ĐƵƚͲŽĨĨ͟ƚŚĞƉƌŽƉĂŐĂƚŝŽŶŽĨƚŚĞĐŽŶĞŽĨĚĞƉƌĞƐƐŝŽŶĂƚƚŚĞĞĚŐĞŽĨ
ƚŚĞĂůůƵǀŝĂůĂƋƵŝĨĞƌŝŶ&ĞŶŶĞƌsĂůůĞǇďĞůŽǁŽŶĂŶǌĂ^ƉƌŝŶŐ
x ŽŶĂŶǌĂ^ƉƌŝŶŐʹdŚĞŝŶũĞĐƚŝŽŶŽĨǁĂƚĞƌŝŶƚŽǁĂƚĞƌͲďĞĂƌŝŶŐĨƌĂĐƚƵƌĞƐŝŵŵĞĚŝĂƚĞůǇĂďŽǀĞ
ŽŶĂŶǌĂ^ƉƌŝŶŐƚŽŵĂŝŶƚĂŝŶŐƌŽƵŶĚǁĂƚĞƌůĞǀĞůƐŝŶƚŚĞǁĂƚĞƌƐŚĞĚƚŚĂƚƐƵƉƉŽƌƚƐƉƌŝŶŐĨůŽǁ
x ŽŶĂŶǌĂ^ƉƌŝŶŐʹƚŚĞƚĞŵƉŽƌĂƌǇƉƌŽǀŝƐŝŽŶŽĨǁĂƚĞƌĨŽƌĨůŽǁĂŶĚŚĂďŝƚĂƚŵĂŝŶƚĞŶĂŶĐĞ;Ğ͘Ő͕͘Ă
ǁĂƚĞƌƚĂŶŬĂŶĚƉŝƉĞƚŽƚŚĞƐƉƌŝŶŐŚĞĂĚͿ
x ƌŝŶĞZĞƐŽƵƌĐĞƐʹƚŚĞŝŶũĞĐƚŝŽŶŽĨǁĂƚĞƌĂƚƚŚĞƐĂůŝŶĞͲĨƌĞƐŚǁĂƚĞƌŝŶƚĞƌĨĂĐĞƚŽ͞ĐƵƚͲŽĨĨ͟ƚŚĞ
ƉƌŽƉĂŐĂƚŝŽŶŽĨƚŚĞĐŽŶĞŽĨĚĞƉƌĞƐƐŝŽŶďĞǇŽŶĚƚŚĞŝŶũĞĐƚŝŽŶĂƌĞĂ;ƚŚŝƐŝŶũĞĐƚŝŽŶĐŽƵůĚĂůƐŽ
ŚĂůƚƚŚĞŵŝŐƌĂƚŝŽŶŽĨƚŚĞƐĂůŝŶĞͲĨƌĞƐŚǁĂƚĞƌŝŶƚĞƌĨĂĐĞͿ
x ŝƌƋƵĂůŝƚǇʹƚŚĞƐƉƌĂǇŝŶŐŽĨǁĂƚĞƌŽŶĂƌĞĂƐƉƌŽŶĞƚŽĚƵƐƚŐĞŶĞƌĂƚŝŽŶ



ϭϬ

ZĞƉŽƌƚŽĨƚŚĞ/ŶĚĞƉĞŶĚĞŶƚWĞĞƌZĞǀŝĞǁWĂŶĞůĨŽƌ
ƚŚĞ'ƌŽƵŶĚǁĂƚĞƌDĂŶĂŐĞŵĞŶƚ͕DŽŶŝƚŽƌŝŶŐ͕ĂŶĚDŝƚŝŐĂƚŝŽŶWůĂŶĨŽƌ
ƚŚĞĂĚŝǌsĂůůĞǇ'ƌŽƵŶĚǁĂƚĞƌŽŶƐĞƌǀĂƚŝŽŶ͕ZĞĐŽǀĞƌǇ͕ĂŶĚ^ƚŽƌĂŐĞWƌŽũĞĐƚ



DŽƌĞĚĞƚĂŝůƐƌĞŐĂƌĚŝŶŐƚŚĞƐĞƉŽƚĞŶƚŝĂůĂůƚĞƌŶĂƚŝǀĞŵŝƚŝŐĂƚŝŽŶŵĞĂƐƵƌĞƐŶĞĞĚƚŽďĞĚĞǀĞůŽƉĞĚ͘
dŚĞŝƌĨĞĂƐŝďŝůŝƚǇ;ĞĨĨĞĐƚŝǀĞŶĞƐƐ͕ŝŵƉůĞŵĞŶƚĂďŝůŝƚǇ͕ĂŶĚĐŽƐƚͿƐŚŽƵůĚďĞĞǀĂůƵĂƚĞĚ͕ŝŶĐůƵĚŝŶŐ
ĂŶĂůǇƐŝƐƵƐŝŶŐŶƵŵĞƌŝĐĂůŐƌŽƵŶĚǁĂƚĞƌŵŽĚĞůŝŶŐ͘dŚĞŝƌĞĨĨĞĐƚŝǀĞŶĞƐƐƐŚŽƵůĚĞǆĂŵŝŶĞďŽƚŚƐŚŽƌƚͲ
ƚĞƌŵĞĨĨĞĐƚŝǀĞŶĞƐƐŝŶƉƌĞǀĞŶƚŝŶŐĐŽŶƚŝŶƵĞĚĂĚǀĞƌƐĞŝŵƉĂĐƚƐ͕ĂŶĚƚŚĞŝƌůŽŶŐͲƚĞƌŵĞĨĨĞĐƚŝǀĞŶĞƐƐ
ĂƚĂůůĞǀŝĂƚŝŶŐŝŵƉĂĐƚƐŝŶĂƌĞĂƐŽŶĂďůĞƉĞƌŝŽĚŽĨƚŝŵĞ͘

ϭ͘ϰ

ŽŶĐůƵƐŝŽŶƐ

dŚĞ'DDDWƉƌŽǀŝĚĞƐĂƉƉƌŽƉƌŝĂƚĞĂŶĚƐƵĨĨŝĐŝĞŶƚŵĂŶĂŐĞŵĞŶƚĂŶĚŵŽŶŝƚŽƌŝŶŐƚŽŝĚĞŶƚŝĨǇ
hŶĚĞƐŝƌĂďůĞZĞƐƵůƚƐƚŚĂƚĐŽƵůĚŽĐĐƵƌŝŶƌĞƐƉŽŶƐĞƚŽƉƌŽƉŽƐĞĚƉƵŵƉŝŶŐĂƐƉĂƌƚŽĨƚŚĞĂĚŝǌ
WƌŽũĞĐƚ͘dŚĞWĂŶĞůŚĂƐƌĞĐŽŵŵĞŶĚĞĚĂŶƵŵďĞƌŽĨĐŽŵƉůĞŵĞŶƚĂƌǇĂĚĚŝƚŝŽŶƐƚŚĂƚĐŽƵůĚďĞ
ŵĂĚĞƚŽƚŚĞ'DDDW͕ǁŚĞƌĞƐƵĐŚĂĚĚŝƚŝŽŶƐĂƌĞĨĞĂƐŝďůĞ͘
dŚĞ'DDDWƉƌŽǀŝĚĞƐĞĨĨĞĐƚŝǀĞŽƌƌĞĐƚŝǀĞDĞĂƐƵƌĞƐƚŽĂĚĚƌĞƐƐĂŶǇhŶĚĞƐŝƌĂďůĞZĞƐƵůƚƐŝŶƚŚĞ
ůŽŶŐͲƚĞƌŵ͘ƵĞƚŽƚŚĞƌĞƐƉŽŶƐĞůĂŐƚŝŵĞŝŶƚŚĞŚǇĚƌŽůŽŐŝĐƐǇƐƚĞŵ͕ƚŚĞŵŽĚŝĨŝĐĂƚŝŽŶŽƌĐĞƐƐĂƚŝŽŶ
ŽĨƉƵŵƉŝŶŐĂƚƚŚĞĂĚŝǌWƌŽũĞĐƚŵĂǇŶŽƚƉƌĞǀĞŶƚŽŶŐŽŝŶŐŝŵƉĂĐƚƐƚŽĐĞƌƚĂŝŶƌŝƚŝĐĂůZĞƐŽƵƌĐĞƐ͘
/ŶĂĚĚŝƚŝŽŶ͕ĨŽƌƚŚĞƐĂŵĞƌĞĂƐŽŶ͕ŝŶƐŽŵĞŝŶƐƚĂŶĐĞƐ͕ƚŚĞŵŝƚŝŐĂƚŝŽŶŵĂǇŶŽƚĂůůĞǀŝĂƚĞĐĞƌƚĂŝŶ
ŝŵƉĂĐƚƐŝŶĂƌĞĂƐŽŶĂďůĞƉĞƌŝŽĚŽĨƚŝŵĞ͘tŚĞƌĞƚŚĞĐĞƐƐĂƚŝŽŶŽƌƌĞĚƵĐƚŝŽŶŽĨƉƵŵƉŝŶŐĂƚƚŚĞ
ĂĚŝǌWƌŽũĞĐƚǁŝůůŶŽƚƉƌĞǀĞŶƚŽƌĂůůĞǀŝĂƚĞŝŵƉĂĐƚƐ͕ĂůƚĞƌŶĂƚĞƌĞƐŽƵƌĐĞͲƐƉĞĐŝĨŝĐŵĞĂƐƵƌĞƐŚĂǀĞ
ďĞĞŶƉƌŽƉŽƐĞĚŝŶƚŚĞ'DDDWĂŶĚͬŽƌ&/ZƚŽŵŝƚŝŐĂƚĞŝŵƉĂĐƚƐ͘dŚĞWĂŶĞůŚĂƐĂůƐŽŝĚĞŶƚŝĨŝĞĚ
ƐŽŵĞĂĚĚŝƚŝŽŶĂůŵĞĂƐƵƌĞƐƚŚĂƚƐŚŽƵůĚďĞĐŽŶƐŝĚĞƌĞĚ͘




ϭϭ



ZĞƉŽƌƚŽĨƚŚĞ/ŶĚĞƉĞŶĚĞŶƚWĞĞƌZĞǀŝĞǁWĂŶĞůĨŽƌ
ƚŚĞ'ƌŽƵŶĚǁĂƚĞƌDĂŶĂŐĞŵĞŶƚ͕DŽŶŝƚŽƌŝŶŐ͕ĂŶĚDŝƚŝŐĂƚŝŽŶWůĂŶĨŽƌ
ƚŚĞĂĚŝǌsĂůůĞǇ'ƌŽƵŶĚǁĂƚĞƌŽŶƐĞƌǀĂƚŝŽŶ͕ZĞĐŽǀĞƌǇ͕ĂŶĚ^ƚŽƌĂŐĞWƌŽũĞĐƚ

Ϯ͘Ϭ /EdZKhd/KE
Ŷ/ŶĚĞƉĞŶĚĞŶƚWĞĞƌZĞǀŝĞǁWĂŶĞů;͞WĂŶĞů͟ͿǁĂƐƌĞƚĂŝŶĞĚďǇdŚƌĞĞsĂůůĞǇƐDƵŶŝĐŝƉĂůtĂƚĞƌ
ŝƐƚƌŝĐƚ;dsDtͿĂŶĚ:ƵƌƵƉĂŽŵŵƵŶŝƚǇ^ĞƌǀŝĐĞƐŝƐƚƌŝĐƚ;:^ͿƚŽĐŽŶĚƵĐƚĂŶŝŵƉĂƌƚŝĂů͕
ŽďũĞĐƚŝǀĞ͕ƚŚŝƌĚͲƉĂƌƚǇƌĞǀŝĞǁ;͞ZĞǀŝĞǁ͟ͿŽĨƚŚĞ'ƌŽƵŶĚǁĂƚĞƌDĂŶĂŐĞŵĞŶƚ͕DŽŶŝƚŽƌŝŶŐ͕ĂŶĚ
DŝƚŝŐĂƚŝŽŶWůĂŶ;'DDDWͿĨŽƌƚŚĞĂĚŝǌsĂůůĞǇtĂƚĞƌŽŶƐĞƌǀĂƚŝŽŶ͕ZĞĐŽǀĞƌǇ͕ĂŶĚ^ƚŽƌĂŐĞ
WƌŽũĞĐƚ;ƚŚĞĂĚŝǌWƌŽũĞĐƚͿĂŶĚĂƐƐŽĐŝĂƚĞĚĚŽĐƵŵĞŶƚĂƚŝŽŶ͘dŚĞZĞǀŝĞǁǁĂƐĐŽŶĚƵĐƚĞĚŝŶůŝŐŚƚŽĨ
ĐŽŶƚŝŶƵŝŶŐƐƚƵĚǇĂŶĚƌĞƉŽƌƚƐƚŚĂƚŚĂǀĞďĞĞŶŐĞŶĞƌĂƚĞĚĨŽƌ͕ŽƌƉĞƌƚŝŶĞŶƚƚŽ͕ƚŚĞĂĚŝǌWƌŽũĞĐƚ
ĂĨƚĞƌƚŚĞĐĞƌƚŝĨŝĐĂƚŝŽŶŽĨƚŚĞ&ŝŶĂů/ŵƉĂĐƚZĞƉŽƌƚ;͞&/Z͟ͿĨŽƌƚŚĞĂĚŝǌWƌŽũĞĐƚ;^͕ϮϬϭϮĂͿĂŶĚ
ƚŚĞĂĚŽƉƚŝŽŶŽĨƚŚĞ'DDDWďǇƚŚĞŽƵŶƚǇŽĨ^ĂŶĞƌŶĂƌĚŝŶŽ;^͕ϮϬϭϮďͿ͘dsDtĂŶĚ:^
ŚŽůĚŽƉƚŝŽŶƐƚŽĂĐƋƵŝƌĞǁĂƚĞƌĨƌŽŵƚŚĞĂĚŝǌWƌŽũĞĐƚĂŶĚƌĞƋƵĞƐƚĞĚƚŚŝƐZĞǀŝĞǁŽĨƚŚĞ'DDDW͘
dŚĞĨŽĐƵƐŽĨƚŚĞZĞǀŝĞǁǁĂƐƚŽĞǀĂůƵĂƚĞǁŚĞƚŚĞƌƚŚĞ'DDDWǁĂƐƐƵĨĨŝĐŝĞŶƚƚŽĞŶƐƵƌĞƚŚĂƚƚŚĞ
ƉƌŽƉŽƐĞĚƉƵŵƉŝŶŐĂƚƚŚĞĂĚŝǌWƌŽũĞĐƚǁŽƵůĚŶŽƚƌĞƐƵůƚŝŶWŽƚĞŶƚŝĂů^ŝŐŶŝĨŝĐĂŶƚĚǀĞƌƐĞ/ŵƉĂĐƚƐ
ƚŽƌŝƚŝĐĂůZĞƐŽƵƌĐĞƐ;͞hŶĚĞƐŝƌĂďůĞZĞƐƵůƚƐ͟ͿƚŚĂƚĐŽƵůĚŶŽƚďĞĞĨĨĞĐƚŝǀĞůǇŵŝƚŝŐĂƚĞĚ;ƐĞĞ^ĞĐƚŝŽŶ
Ϯ͘ϭͿ͘
dŚĞWĂŶĞůĐŽŶƐŝƐƚĞĚŽĨƚŚĞĨŽůůŽǁŝŶŐŐƌŽƵŶĚǁĂƚĞƌƉƌŽĨĞƐƐŝŽŶĂůƐŶŽƚƉƌĞǀŝŽƵƐůǇĞŵƉůŽǇĞĚďǇ
ĂĚŝǌ͗
y ŶƚŚŽŶǇƌŽǁŶŽĨƋƵŝůŽŐŝĐ͕/ŶĐ͘;ĂƋƵŝůŽŐŝĐͿ
y dŝŵWĂƌŬĞƌŽĨWĂƌŬĞƌ'ƌŽƵŶĚǁĂƚĞƌͲdĞĐŚŶŽůŽŐǇ͕/ŶŶŽǀĂƚŝŽŶ͕DĂŶĂŐĞŵĞŶƚ͕/ŶĐ͘;WĂƌŬĞƌ
'ƌŽƵŶĚǁĂƚĞƌͿ
y DĂƌŬtŝůĚĞƌŵƵƚŚŽĨtŝůĚĞƌŵƵƚŚŶǀŝƌŽŶŵĞŶƚĂů͕/ŶĐ͘;t/Ϳ
y ĂǀĞZŽŵĞƌŽŽĨĂůůĞĂƵ'ƌŽƵŶĚǁĂƚĞƌ/ŶĐ͘;'tͿ
ŝŽŐƌĂƉŚŝĐĂůƐŬĞƚĐŚĞƐĨŽƌĞĂĐŚŵĞŵďĞƌŽĨƚŚĞ/ŶĚĞƉĞŶĚĞŶƚZĞǀŝĞǁWĂŶĞůĂƌĞƉƌŽǀŝĚĞĚŝŶ
ƉƉĞŶĚŝǆ͘
ĂĐŚŽĨƚŚĞĂďŽǀĞƉĂƌƚŝĞƐ͕ĞǆĐĞƉƚĂƋƵŝůŽŐŝĐ͕ƉƌĞƉĂƌĞĚĂŶŝŶĚĞƉĞŶĚĞŶƚƚĞĐŚŶŝĐĂůŵĞŵŽƌĂŶĚƵŵ
ĚŽĐƵŵĞŶƚŝŶŐƚŚĞŝƌŽǁŶƌĞǀŝĞǁ͘ƵƌŝŶŐƚŚĞZĞǀŝĞǁƉƌŽĐĞƐƐ͕ƚŚĞWĂŶĞůŵĞƚŽŶĨŝǀĞŽĐĐĂƐŝŽŶƐǀŝĂ
ƚĞůĞͲĐŽŶĨĞƌĞŶĐĞƚŽĚŝƐĐƵƐƐĂƐƉĞĐƚƐŽĨƚŚĞZĞǀŝĞǁ͘/ŶĂĚĚŝƚŝŽŶ͕ƚŚĞWĂŶĞůŚĂĚŽŶĞůĞŶŐƚŚǇƚĞůĞͲ
ĐŽŶĨĞƌĞŶĐĞŵĞĞƚŝŶŐǁŝƚŚ'ĞŽƐĐŝĞŶĐĞ^ƵƉƉŽƌƚ^ĞƌǀŝĐĞƐ͕/ŶĐ͘;'^^/ͿƚŽĚŝƐĐƵƐƐƚŚĞŶƵŵĞƌŝĐĂů
ŐƌŽƵŶĚǁĂƚĞƌĨůŽǁŵŽĚĞůĚĞǀĞůŽƉĞĚĨŽƌƚŚĞĂĚŝǌWƌŽũĞĐƚ;'^^/͕ϮϬϭϭͿ͘
ƋƵŝůŽŐŝĐǁĂƐƚĂƐŬĞĚǁŝƚŚŝŶĐŽƌƉŽƌĂƚŝŶŐŬĞǇĞůĞŵĞŶƚƐŽĨƚŚĞŵĞŵŽƌĂŶĚĂƉƌĞƉĂƌĞĚďǇŝŶĚŝǀŝĚƵĂů
ŵĞŵďĞƌƐŽĨƚŚĞWĂŶĞů͕ƚŚĞĚŝƐĐƵƐƐŝŽŶƐĚƵƌŝŶŐƚĞůĞͲĐŽŶĨĞƌĞŶĐĞƐ͕ĂŶĚƚŚĞŝƌŽǁŶƌĞǀŝĞǁŝŶƚŚŝƐ
͞ŽŶƐĞŶƐƵƐZĞƉŽƌƚ͘͟dŚĞŽŶƐĞŶƐƵƐZĞƉŽƌƚŚĂƐďĞĞŶƌĞǀŝĞǁĞĚďǇĂůůŵĞŵďĞƌƐŽĨƚŚĞWĂŶĞů͕
ĂŶĚĂůůĂŐƌĞĞǁŝƚŚƚŚĞĐŽŶƚĞŶƚŚĞƌĞŝŶ͘
ƐƉĂƌƚŽĨƚŚŝƐǁŽƌŬ͕ƚŚĞWĂŶĞůǁĂƐŐŝǀĞŶƵŶƌĞƐƚƌŝĐƚĞĚĂĐĐĞƐƐƚŽƚŚĞĂĚŝǌWƌŽũĞĐƚĂƌĞĂ͕ĞǆŝƐƚŝŶŐ
ŚǇĚƌŽŐĞŽůŽŐŝĐĂŶĚĞŶŐŝŶĞĞƌŝŶŐĐŽŶƐƵůƚĂŶƚƐǁŽƌŬŝŶŐŽŶƚŚĞĂĚŝǌWƌŽũĞĐƚ͕ĂŶĚĂŶǇ


ϭϮ

ZĞƉŽƌƚŽĨƚŚĞ/ŶĚĞƉĞŶĚĞŶƚWĞĞƌZĞǀŝĞǁWĂŶĞůĨŽƌ
ƚŚĞ'ƌŽƵŶĚǁĂƚĞƌDĂŶĂŐĞŵĞŶƚ͕DŽŶŝƚŽƌŝŶŐ͕ĂŶĚDŝƚŝŐĂƚŝŽŶWůĂŶĨŽƌ
ƚŚĞĂĚŝǌsĂůůĞǇ'ƌŽƵŶĚǁĂƚĞƌŽŶƐĞƌǀĂƚŝŽŶ͕ZĞĐŽǀĞƌǇ͕ĂŶĚ^ƚŽƌĂŐĞWƌŽũĞĐƚ



ĚŽĐƵŵĞŶƚĂƚŝŽŶŐĞŶĞƌĂƚĞĚĂƐƉĂƌƚŽĨ͕ŽƌƉĞƌƚŝŶĞŶƚƚŽ͕ƚŚĞĂĚŝǌWƌŽũĞĐƚ͘ůůŵĞŵďĞƌƐŽĨƚŚĞ
WĂŶĞůŚĂǀĞǀŝƐŝƚĞĚƚŚĞĂĚŝǌWƌŽũĞĐƚůŽĐĂƚŝŽŶ͕ŝŶĐůƵĚŝŶŐŽŶĂŶǌĂ^ƉƌŝŶŐ͕ǁŚŝĐŚŚĂƐďĞĞŶƚŚĞ
ƐƵďũĞĐƚŽĨƌĞĐĞŶƚƐƚƵĚŝĞƐ͘

Ϯ͘ϭ

WƌŽũĞĐƚhŶĚĞƌƐƚĂŶĚŝŶŐ

&ŽƌƌĞĂĚĞƌƐƵŶĨĂŵŝůŝĂƌǁŝƚŚƚŚĞĂĚŝǌWƌŽũĞĐƚ͕ĂƉƌŽũĞĐƚŽǀĞƌǀŝĞǁŝƐƉƌŽǀŝĚĞĚŝŶƉƉĞŶĚŝǆ͘
/ŶĨŽƌŵĂƚŝŽŶŝŶƚŚĞŽǀĞƌǀŝĞǁĂŶĚƚŚŝƐƐƵďͲƐĞĐƚŝŽŶŝƐƚĂŬĞŶĚŝƌĞĐƚůǇĨƌŽŵĂƋƵŝůŽŐŝĐ;ϮϬϭϯͿĂŶĚƚŚĞ
&/Z;^͕ϮϬϭϮĂͿĨŽƌƚŚĞĂĚŝǌWƌŽũĞĐƚ͘DŽƌĞĚĞƚĂŝůĞĚŝŶĨŽƌŵĂƚŝŽŶĂďŽƵƚƚŚĞƉƌŽũĞĐƚĐĂŶďĞ
ĨŽƵŶĚǁŝƚŚŝŶƚŚĞ&/Z͘dŚĞĨŽůůŽǁŝŶŐƐĞĐƚŝŽŶƐŽĨƚŚĞ&/ZĂƌĞƉĂƌƚŝĐƵůĂƌůǇƉĞƌƚŝŶĞŶƚƚŽƚŚĞ
ŐƌŽƵŶĚǁĂƚĞƌŚǇĚƌŽůŽŐǇ͗
y
y
y
y
y
y
y

^ĞĐƚŝŽŶϮ͗WƌŽũĞĐƚĂĐŬŐƌŽƵŶĚ
^ĞĐƚŝŽŶϯ͗WƌŽũĞĐƚĞƐĐƌŝƉƚŝŽŶ
^ĞĐƚŝŽŶϰ͘ϲ͗'ĞŽůŽŐǇĂŶĚ^ŽŝůƐ
^ĞĐƚŝŽŶϰ͘ϵ͗,ǇĚƌŽůŽŐǇĂŶĚtĂƚĞƌYƵĂůŝƚǇ
^ĞĐƚŝŽŶϱ͘ϯ͘ϲ͗'ĞŽůŽŐǇĂŶĚ^ŽŝůƐ;ƵŶĚĞƌƵŵƵůĂƚŝǀĞ/ŵƉĂĐƚƐͿ
^ĞĐƚŝŽŶϱ͘ϯ͘ϵ͗,ǇĚƌŽůŽŐǇĂŶĚtĂƚĞƌYƵĂůŝƚǇ
ƉƉĞŶĚŝǆ͗'DDDW;^͕ϮϬϭϮďͿ͕ĂƐĨƵƌƚŚĞƌŵŽĚŝĨŝĞĚĂŶĚĂĚŽƉƚĞĚďǇƚŚĞŽƵŶƚǇŽĨ^ĂŶ
ĞƌŶĂƌĚŝŶŽŽŶKĐƚŽďĞƌϭ͕ϮϬϭϮ͘
y ƉƉĞŶĚŝǆ,͗,ǇĚƌŽůŽŐǇZĞƉŽƌƚƐ

Ϯ͘ϭ͘ϭ ĂĐŬŐƌŽƵŶĚ
ĂĚŝǌ/ŶĐ͘;ĂĚŝǌͿŝƐĂƉƌŝǀĂƚĞĐŽƌƉŽƌĂƚŝŽŶƚŚĂƚŽǁŶƐĂƉƉƌŽǆŝŵĂƚĞůǇϯϰ͕ϬϬϬŵŽƐƚůǇĐŽŶƚŝŐƵŽƵƐ
ĂĐƌĞƐŝŶƚŚĞĂĚŝǌĂŶĚ&ĞŶŶĞƌsĂůůĞǇƐ;ĂĚŝǌWƌŽƉĞƌƚǇͿ͕ǁŚŝĐŚĂƌĞůŽĐĂƚĞĚŝŶƚŚĞDŽũĂǀĞĞƐĞƌƚ
ƉŽƌƚŝŽŶŽĨĞĂƐƚĞƌŶ^ĂŶĞƌŶĂƌĚŝŶŽŽƵŶƚǇ͕ĂůŝĨŽƌŶŝĂ;ƐĞĞ&ŝŐƵƌĞϭͿ͘
ĂĚŝǌ͕ŝŶĐŽůůĂďŽƌĂƚŝŽŶǁŝƚŚ^ĂŶƚĂDĂƌŐĂƌŝƚĂtĂƚĞƌŝƐƚƌŝĐƚ;^DtͿĂŶĚŽƚŚĞƌǁĂƚĞƌƉƌŽǀŝĚĞƌƐ
ƉĂƌƚŝĐŝƉĂƚŝŶŐŝŶƚŚĞĂĚŝǌWƌŽũĞĐƚ;WƌŽũĞĐƚWĂƌƚŝĐŝƉĂŶƚƐͿ͕ĚĞǀĞůŽƉĞĚƚŚĞĂĚŝǌWƌŽũĞĐƚƚŽ
ŝŵƉůĞŵĞŶƚĂĐŽŵƉƌĞŚĞŶƐŝǀĞ͕ůŽŶŐͲƚĞƌŵŐƌŽƵŶĚǁĂƚĞƌŵĂŶĂŐĞŵĞŶƚƉƌŽŐƌĂŵĨŽƌƚŚĞĐůŽƐĞĚ
ŐƌŽƵŶĚǁĂƚĞƌďĂƐŝŶƵŶĚĞƌůǇŝŶŐŝƚƐƉƌŽƉĞƌƚǇ͘dŚĞƉƌŽŐƌĂŵǁŽƵůĚĂůůŽǁĨŽƌďŽƚŚƚŚĞďĞŶĞĨŝĐŝĂůƵƐĞ
ŽĨƐŽŵĞŽĨƚŚĞŐƌŽƵŶĚǁĂƚĞƌ͕ĂŶĚĨƵƚƵƌĞƐƚŽƌĂŐĞŽĨŝŵƉŽƌƚĞĚƐƵƌĨĂĐĞǁĂƚĞƌŝŶƚŚĞŐƌŽƵŶĚǁĂƚĞƌ
ďĂƐŝŶ;&ŝŐƵƌĞϮͿ͘
hŶĚĞƌůǇŝŶŐƚŚĞĂĚŝǌ͕&ĞŶŶĞƌ͕ĂŶĚƌŝƐƚŽůsĂůůĞǇƐŝƐĂǀĂƐƚŐƌŽƵŶĚǁĂƚĞƌďĂƐŝŶƚŚĂƚŚŽůĚƐĂŶ
ĞƐƚŝŵĂƚĞĚϭϳƚŽϯϰŵŝůůŝŽŶĂĐƌĞͲĨĞĞƚ;D&ͿŽĨĨƌĞƐŚŐƌŽƵŶĚǁĂƚĞƌ͘dŚĞĂĚŝǌWƌŽũĞĐƚ͕ǁŚŝĐŚ
ǁŽƵůĚďĞƐŝƚĞĚŽŶĂĚŝǌWƌŽƉĞƌƚǇ͕ŝƐůŽĐĂƚĞĚĂƚƚŚĞĐŽŶĨůƵĞŶĐĞŽĨƚŚĞ&ĞŶŶĞƌ͕KƌĂŶŐĞůŽƐƐŽŵ
tĂƐŚ͕ƌŝƐƚŽůĂŶĚĂĚŝǌtĂƚĞƌƐŚĞĚƐ;ǁĂƚĞƌƐŚĞĚƐͿ͕ǁŚŝĐŚƐƉĂŶŽǀĞƌϮ͕ϳϬϬƐƋƵĂƌĞŵŝůĞƐ͘
tŝƚŚŝŶƚŚŝƐĐůŽƐĞĚďĂƐŝŶƐǇƐƚĞŵ͕ŐƌŽƵŶĚǁĂƚĞƌƉĞƌĐŽůĂƚĞƐĂŶĚŵŝŐƌĂƚĞƐĚŽǁŶǁĂƌĚĨƌŽŵƚŚĞ
ŚŝŐŚĞƌĞůĞǀĂƚŝŽŶƐŝŶƚŚĞǁĂƚĞƌƐŚĞĚƐĂŶĚĞǀĞŶƚƵĂůůǇĨůŽǁƐƚŽƌŝƐƚŽůĂŶĚĂĚŝǌĚƌǇůĂŬĞƐ͘dŚĞĚƌǇ



ϭϯ



ZĞƉŽƌƚŽĨƚŚĞ/ŶĚĞƉĞŶĚĞŶƚWĞĞƌZĞǀŝĞǁWĂŶĞůĨŽƌ
ƚŚĞ'ƌŽƵŶĚǁĂƚĞƌDĂŶĂŐĞŵĞŶƚ͕DŽŶŝƚŽƌŝŶŐ͕ĂŶĚDŝƚŝŐĂƚŝŽŶWůĂŶĨŽƌ
ƚŚĞĂĚŝǌsĂůůĞǇ'ƌŽƵŶĚǁĂƚĞƌŽŶƐĞƌǀĂƚŝŽŶ͕ZĞĐŽǀĞƌǇ͕ĂŶĚ^ƚŽƌĂŐĞWƌŽũĞĐƚ

ůĂŬĞƐƌĞƉƌĞƐĞŶƚƚŚĞůŽǁƉŽŝŶƚŝŶƚŚŝƐĐůŽƐĞĚŚǇĚƌŽůŽŐŝĐƐǇƐƚĞŵ͕ŵĞĂŶŝŶŐƚŚĂƚĂůůƐƵƌĨĂĐĞĂŶĚ
ŐƌŽƵŶĚǁĂƚĞƌǁŝƚŚŝŶƚŚĞƐƵƌƌŽƵŶĚŝŶŐǁĂƚĞƌƐŚĞĚƐĞǀĞŶƚƵĂůůǇĨůŽǁƐĚŽǁŶͲŐƌĂĚŝĞŶƚƚŽƚŚĞƐĞĚƌǇ
ůĂŬĞƐĂŶĚŶŽƚďĞǇŽŶĚ͘KŶĐĞƚŚĞĨƌĞƐŚŐƌŽƵŶĚǁĂƚĞƌƌĞĂĐŚĞƐƚŚĞĚƌǇůĂŬĞƐ͕ŝƚĞǀĂƉŽƌĂƚĞƐ͕ĨŝƌƐƚ
ŵŝǆŝŶŐǁŝƚŚƚŚĞŚŝŐŚůǇƐĂůŝŶĞŐƌŽƵŶĚǁĂƚĞƌǌŽŶĞƵŶĚĞƌƚŚĞĚƌǇůĂŬĞƐĂŶĚŐĞƚƚŝŶŐƚƌĂƉƉĞĚŝŶƚŚĞ
ƐĂůƚƐŝŶŬ͕ŶŽůŽŶŐĞƌĨƌĞƐŚ͕ƐƵŝƚĂďůĞ͕ŽƌĂǀĂŝůĂďůĞƚŽƐƵƉƉŽƌƚĨƌĞƐŚǁĂƚĞƌďĞŶĞĨŝĐŝĂůƵƐĞƐ͘dŚĞ
ƉŽƌƚŝŽŶƚŚĂƚĞǀĂƉŽƌĂƚĞƐŝƐůŽƐƚĨƌŽŵƚŚĞŐƌŽƵŶĚǁĂƚĞƌďĂƐŝŶĂŶĚŝƐŶŽƚĂǀĂŝůĂďůĞĨŽƌďĞŶĞĨŝĐŝĂů
ƵƐĞƐ͘

Ϯ͘ϭ͘Ϯ WƌŽũĞĐƚWƵƌƉŽƐĞ
hŶĚĞƌƌƚŝĐůĞy͕^ĞĐƚŝŽŶϮŽĨƚŚĞĂůŝĨŽƌŶŝĂŽŶƐƚŝƚƵƚŝŽŶ͕ǁĂƚĞƌƐŽĨƚŚĞ^ƚĂƚĞŵƵƐƚďĞƉƵƚƚŽ
ŵĂǆŝŵƵŵƌĞĂƐŽŶĂďůĞĂŶĚďĞŶĞĨŝĐŝĂůƵƐĞĂŶĚƐŚŽƵůĚŶŽƚďĞǁĂƐƚĞĚ͘dŚĞĨƵŶĚĂŵĞŶƚĂůƉƵƌƉŽƐĞ
ŽĨƚŚĞĂĚŝǌWƌŽũĞĐƚŝƐƚŽƐĂǀĞƐƵďƐƚĂŶƚŝĂůƋƵĂŶƚŝƚŝĞƐŽĨŐƌŽƵŶĚǁĂƚĞƌƚŚĂƚĂƌĞƉƌĞƐĞŶƚůǇǁĂƐƚĞĚ
ĂŶĚůŽƐƚƚŽĞǀĂƉŽƌĂƚŝŽŶďǇŶĂƚƵƌĂůƉƌŽĐĞƐƐĞƐ͘/ŶƚŚĞĂďƐĞŶĐĞŽĨƚŚĞĂĚŝǌWƌŽũĞĐƚ͕ĂƉƉƌŽǆŝŵĂƚĞůǇ
ƚŚƌĞĞŵŝůůŝŽŶĂĐƌĞͲĨĞĞƚ;D&ͿŽĨŐƌŽƵŶĚǁĂƚĞƌƉƌĞƐĞŶƚůǇŚĞůĚŝŶƐƚŽƌĂŐĞďĞƚǁĞĞŶƚŚĞƉƌŽƉŽƐĞĚ
ǁĞůůĨŝĞůĚĂŶĚƚŚĞĚƌǇůĂŬĞƐǁŽƵůĚďĞĐŽŵĞƐĂůŝŶĞĂŶĚĞǀĂƉŽƌĂƚĞŽǀĞƌƚŚĞŶĞǆƚϭϬϬǇĞĂƌƐ͘Ǉ
ƐƚƌĂƚĞŐŝĐĂůůǇŵĂŶĂŐŝŶŐŐƌŽƵŶĚǁĂƚĞƌůĞǀĞůƐ͕ƚŚĞĂĚŝǌWƌŽũĞĐƚǁŽƵůĚĐŽŶƐĞƌǀĞƵƉƚŽϮD&ŽĨƚŚŝƐ
ǁĂƚĞƌ͕ƌĞƚƌŝĞǀŝŶŐŝƚĨƌŽŵƐƚŽƌĂŐĞďĞĨŽƌĞŝƚŝƐůŽƐƚƚŽĞǀĂƉŽƌĂƚŝŽŶ͘dŚĞĐŽŶƐĞƌǀĂƚŝŽŶŽƉƉŽƌƚƵŶŝƚǇŝƐ
ƵŶŝƋƵĞĂŶĚŐĂƌŶĞƌƐƐƉĞĐŝĂůĞŵƉŚĂƐŝƐ͘dŚĞƉƌŽƉŽƐĞĚĐŽŶƐĞƌǀĂƚŝŽŶŝƐŶŽƚĚĞƉĞŶĚĞŶƚƵƉŽŶĨƵƚƵƌĞ
ƌĂŝŶĨĂůů͕ƐŶŽǁƉĂĐŬŽƌƚŚĞŶĞĞĚƐĂŶĚĚĞŵĂŶĚƐŽĨŽƚŚĞƌƐ͗ƚŚĞŐƌŽƵŶĚǁĂƚĞƌŝƐĂůƌĞĂĚǇŝŶƐƚŽƌĂŐĞ͘
DŽƌĞŽǀĞƌ͕ƚŚĞĐŽŶƐĞƌǀĂƚŝŽŶĂŶĚƌĞƐƵůƚŝŶŐǁĂƚĞƌƐƵƉƉůǇĂƵŐŵĞŶƚĂƚŝŽŶĐĂŶďĞĂĐŚŝĞǀĞĚ
ŝŶĚĞƉĞŶĚĞŶƚůǇĨƌŽŵƚŚĞĞŶǀŝƌŽŶŵĞŶƚĂůĂŶĚƌĞŐƵůĂƚŽƌǇĐŽŶĚŝƚŝŽŶƐƚŚĂƚŐĞŶĞƌĂůůǇĐŽŶƐƚƌĂŝŶƚŚĞ
ŝŵƉŽƌƚĂƚŝŽŶŽĨǁĂƚĞƌƚŽ^ŽƵƚŚĞƌŶĂůŝĨŽƌŶŝĂ͘dŚĞŐĞŽŐƌĂƉŚŝĐŝƐŽůĂƚŝŽŶŽĨƚŚĞŐƌŽƵŶĚǁĂƚĞƌ
ŵĂŬĞƐŝƚŶŽŶͲƚƌŝďƵƚĂƌǇƚŽƚŚĞŽůŽƌĂĚŽZŝǀĞƌƐǇƐƚĞŵ͕ĂŶĚƚŚĞƌĞĨŽƌĞĞůŝŐŝďůĞĨŽƌĚŝƐƚŝŶĐƚŝǀĞ
ƚƌĞĂƚŵĞŶƚƵŶĚĞƌĨĞĚĞƌĂůƌĞŐƵůĂƚŝŽŶƐƚŚĂƚŵĂǇƵŶůŽĐŬĂĚĚŝƚŝŽŶĂůĐŽŵƉůĞŵĞŶƚĂƌǇƐƚŽƌĂŐĞ
ŽƉƉŽƌƚƵŶŝƚŝĞƐ͕ďŽƚŚǁŝƚŚŝŶƚŚĞĂƐŝŶĂŶĚŝŶ>ĂŬĞDĞĂĚ͘
dŚĞĂĚŝǌWƌŽũĞĐƚŵĂŬĞƐĂǀĂŝůĂďůĞĂƌĞůŝĂďůĞǁĂƚĞƌƐƵƉƉůǇĨŽƌWƌŽũĞĐƚWĂƌƚŝĐŝƉĂŶƚƐ͕ƚŽƐƵƉƉůĞŵĞŶƚ
ŽƌƌĞƉůĂĐĞĞǆŝƐƚŝŶŐƐƵƉƉůŝĞƐĂŶĚĞŶŚĂŶĐĞĚƌǇͲǇĞĂƌƐƵƉƉůǇƌĞůŝĂďŝůŝƚǇ͘ŽƚŚƚŚĞ^ƚĂƚĞtĂƚĞƌ
WƌŽũĞĐƚ;^tWͿĂŶĚŽůŽƌĂĚŽZŝǀĞƌǁĂƚĞƌƐƵƉƉůŝĞƐĂƌĞĞǆƉĞƌŝĞŶĐŝŶŐƌĞĚƵĐƚŝŽŶƐĨƌŽŵŚŝƐƚŽƌŝĐ
ĚĞůŝǀĞƌŝĞƐ͘ƐĂƌĞƐƵůƚ͕^ŽƵƚŚĞƌŶĂůŝĨŽƌŶŝĂǁĂƚĞƌƉƌŽǀŝĚĞƌƐĂƌĞůŽŽŬŝŶŐĨŽƌŶĞǁƐƵƉƉůŝĞƐƚŽ
ƌĞƉůĂĐĞŽƌĂƵŐŵĞŶƚĐƵƌƌĞŶƚƐƵƉƉůŝĞƐĂŶĚĞŶŚĂŶĐĞĚƌǇͲǇĞĂƌƐƵƉƉůǇƌĞůŝĂďŝůŝƚǇ͘dŚĞĂĚŝǌWƌŽũĞĐƚ
ǁŽƵůĚŽƉƚŝŵŝǌĞƚŚĞƌĞĂƐŽŶĂďůĞĂŶĚďĞŶĞĨŝĐŝĂůƵƐĞŽĨǁĂƚĞƌǁŝƚŚŝŶƚŚĞĂƋƵŝĨĞƌƐǇƐƚĞŵŝŶĂ
ƐƵƐƚĂŝŶĂďůĞĨĂƐŚŝŽŶͶĐŽŶƐĞƌǀŝŶŐǁĂƚĞƌƚŚĂƚǁŽƵůĚŽƚŚĞƌǁŝƐĞďĞǁĂƐƚĞĚͶƚŽĐƌĞĂƚĞĂůŽĐĂůǁĂƚĞƌ
ƐƵƉƉůǇĂůƚĞƌŶĂƚŝǀĞĨŽƌ^ŽƵƚŚĞƌŶĂůŝĨŽƌŶŝĂǁĂƚĞƌƉƌŽǀŝĚĞƌƐ͘
dŚĞŽďũĞĐƚŝǀĞƐŽĨƚŚĞĂĚŝǌWƌŽũĞĐƚĂƌĞĂƐĨŽůůŽǁƐ͗
x DĂǆŝŵŝǌĞďĞŶĞĨŝĐŝĂůƵƐĞŽĨŐƌŽƵŶĚǁĂƚĞƌŝŶƚŚĞƌŝƐƚŽů͕ĂĚŝǌ͕ĂŶĚ&ĞŶŶĞƌsĂůůĞǇƐďǇ
ĐŽŶƐĞƌǀŝŶŐĂŶĚƵƐŝŶŐǁĂƚĞƌƚŚĂƚǁŽƵůĚŽƚŚĞƌǁŝƐĞďĞůŽƐƚƚŽďƌŝŶĞĂŶĚĞǀĂƉŽƌĂƚŝŽŶ



ϭϰ



ZĞƉŽƌƚŽĨƚŚĞ/ŶĚĞƉĞŶĚĞŶƚWĞĞƌZĞǀŝĞǁWĂŶĞůĨŽƌ
ƚŚĞ'ƌŽƵŶĚǁĂƚĞƌDĂŶĂŐĞŵĞŶƚ͕DŽŶŝƚŽƌŝŶŐ͕ĂŶĚDŝƚŝŐĂƚŝŽŶWůĂŶĨŽƌ
ƚŚĞĂĚŝǌsĂůůĞǇ'ƌŽƵŶĚǁĂƚĞƌŽŶƐĞƌǀĂƚŝŽŶ͕ZĞĐŽǀĞƌǇ͕ĂŶĚ^ƚŽƌĂŐĞWƌŽũĞĐƚ

x /ŵƉƌŽǀĞǁĂƚĞƌƐƵƉƉůǇƌĞůŝĂďŝůŝƚǇĨŽƌ^ŽƵƚŚĞƌŶĂůŝĨŽƌŶŝĂǁĂƚĞƌƉƌŽǀŝĚĞƌƐďǇĚĞǀĞůŽƉŝŶŐĂ
ůŽŶŐƚĞƌŵƐŽƵƌĐĞŽĨǁĂƚĞƌƚŚĂƚŝƐŶŽƚƐŝŐŶŝĨŝĐĂŶƚůǇĂĨĨĞĐƚĞĚďǇĚƌŽƵŐŚƚ
x ZĞĚƵĐĞĚĞƉĞŶĚĞŶĐĞŽŶŝŵƉŽƌƚĞĚǁĂƚĞƌďǇƵƚŝůŝǌŝŶŐĂƐŽƵƌĐĞŽĨǁĂƚĞƌƚŚĂƚŝƐŶŽƚĚĞƉĞŶĚĞŶƚ
ƵƉŽŶƐƵƌĨĂĐĞǁĂƚĞƌƌĞƐŽƵƌĐĞƐĨƌŽŵƚŚĞŽůŽƌĂĚŽZŝǀĞƌŽƌƚŚĞ^ĂĐƌĂŵĞŶƚŽͲ^ĂŶ:ŽĂƋƵŝŶĞůƚĂ
x ŶŚĂŶĐĞĚƌǇͲǇĞĂƌǁĂƚĞƌƐƵƉƉůǇƌĞůŝĂďŝůŝƚǇǁŝƚŚŝŶƚŚĞƐĞƌǀŝĐĞĂƌĞĂƐŽĨ^DtĂŶĚŽƚŚĞƌ
WƌŽũĞĐƚWĂƌƚŝĐŝƉĂŶƚƐ
x ŶŚĂŶĐĞǁĂƚĞƌƐƵƉƉůǇŽƉƉŽƌƚƵŶŝƚŝĞƐĂŶĚĚĞůŝǀĞƌǇĨůĞǆŝďŝůŝƚǇĨŽƌ^DtĂŶĚŽƚŚĞƌWƌŽũĞĐƚ
WĂƌƚŝĐŝƉĂŶƚƐƚŚƌŽƵŐŚƚŚĞƉƌŽǀŝƐŝŽŶŽĨĐĂƌƌǇͲŽǀĞƌƐƚŽƌĂŐĞĂŶĚ͕ĨŽƌWŚĂƐĞϮ͕ŝŵƉŽƌƚĞĚǁĂƚĞƌ
ƐƚŽƌĂŐĞ
x ^ƵƉƉŽƌƚŽƉĞƌĂƚŝŽŶĂůǁĂƚĞƌŶĞĞĚƐŽĨƚŚĞƌŝǌŽŶĂĂŶĚĂůŝĨŽƌŶŝĂZĂŝůƌŽĂĚ;ZͿŝŶƚŚĞĂĚŝǌ
WƌŽũĞĐƚĂƌĞĂ
x ƌĞĂƚĞĂĚĚŝƚŝŽŶĂůǁĂƚĞƌƐƚŽƌĂŐĞĐĂƉĂĐŝƚǇŝŶ^ŽƵƚŚĞƌŶĂůŝĨŽƌŶŝĂƚŽĞŶŚĂŶĐĞǁĂƚĞƌƐƵƉƉůǇ
ƌĞůŝĂďŝůŝƚǇ
x >ŽĐĂƚĞ͕ĚĞƐŝŐŶ͕ĂŶĚŽƉĞƌĂƚĞƚŚĞĂĚŝǌWƌŽũĞĐƚŝŶĂŵĂŶŶĞƌƚŚĂƚŵŝŶŝŵŝǌĞƐƐŝŐŶŝĨŝĐĂŶƚ
ĞŶǀŝƌŽŶŵĞŶƚĂůĞĨĨĞĐƚƐĂŶĚƉƌŽǀŝĚĞƐĨŽƌůŽŶŐͲƚĞƌŵƐƵƐƚĂŝŶĂďůĞŽƉĞƌĂƚŝŽŶƐ

Ϯ͘ϭ͘ϯ WƌŽũĞĐƚŽŵƉŽŶĞŶƚƐ
dŚĞĂĚŝǌWƌŽũĞĐƚŝŶĐůƵĚĞƐƚŚĞĨŽůůŽǁŝŶŐƚǁŽĚŝƐƚŝŶĐƚďƵƚƌĞůĂƚĞĚĐŽŵƉŽŶĞŶƚƐ͗
x 'ƌŽƵŶĚǁĂƚĞƌŽŶƐĞƌǀĂƚŝŽŶĂŶĚZĞĐŽǀĞƌǇŽŵƉŽŶĞŶƚ
x /ŵƉŽƌƚĞĚtĂƚĞƌ^ƚŽƌĂŐĞŽŵƉŽŶĞŶƚ

hŶĚĞƌƚŚĞ'ƌŽƵŶĚǁĂƚĞƌŽŶƐĞƌǀĂƚŝŽŶĂŶĚZĞĐŽǀĞƌǇŽŵƉŽŶĞŶƚ͕ĂŶĂǀĞƌĂŐĞŽĨϱϬ͕ϬϬϬĂĐƌĞͲĨĞĞƚ
ƉĞƌǇĞĂƌ;&zͿŽĨŐƌŽƵŶĚǁĂƚĞƌǁŽƵůĚďĞƉƵŵƉĞĚĨƌŽŵƚŚĞďĂƐŝŶŽǀĞƌĂϱϬͲǇĞĂƌƉĞƌŝŽĚĨŽƌ
ĚĞůŝǀĞƌǇƚŽWƌŽũĞĐƚWĂƌƚŝĐŝƉĂŶƚƐŝŶĂĐĐŽƌĚĂŶĐĞǁŝƚŚĂŐƌĞĞŵĞŶƚƐǁŝƚŚĂĚŝǌ/ŶĐ͘ĂŶĚƚŚĞ'DDDW͘
dŚĞ'DDDW;^͕ϮϬϭϮďͿŚĂƐďĞĞŶĚĞǀĞůŽƉĞĚƚŽŐƵŝĚĞƚŚĞůŽŶŐͲƚĞƌŵŐƌŽƵŶĚǁĂƚĞƌ
ŵĂŶĂŐĞŵĞŶƚŽĨƚŚĞďĂƐŝŶĨŽƌƚŚĞĂĚŝǌWƌŽũĞĐƚ͘dŚĞůĞǀĞůŽĨŐƌŽƵŶĚǁĂƚĞƌƉƵŵƉŝŶŐƉƌŽƉŽƐĞĚ
ƵŶĚĞƌƚŚĞ'ƌŽƵŶĚǁĂƚĞƌŽŶƐĞƌǀĂƚŝŽŶĂŶĚZĞĐŽǀĞƌǇŽŵƉŽŶĞŶƚŝƐĚĞƐŝŐŶĞĚƐƉĞĐŝĨŝĐĂůůǇƚŽ
ĞǆƚƌĂĐƚĂŶĚĐŽŶƐĞƌǀĞŐƌŽƵŶĚǁĂƚĞƌƚŚĂƚǁŽƵůĚŽƚŚĞƌǁŝƐĞŵŝŐƌĂƚĞƚŽƚŚĞĚƌǇůĂŬĞƐ͕ĞŶƚĞƌƚŚĞ
ďƌŝŶĞǌŽŶĞ͕ĂŶĚĞǀĂƉŽƌĂƚĞ͘dŚĞ'ƌŽƵŶĚǁĂƚĞƌŽŶƐĞƌǀĂƚŝŽŶĂŶĚZĞĐŽǀĞƌǇŽŵƉŽŶĞŶƚǁĂƐ
ĂŶĂůǇǌĞĚĂƚĂƉƌŽũĞĐƚůĞǀĞůŝŶƚŚĞ&/Z;^͕ϮϬϭϮĂͿŝŶĂĐĐŽƌĚĂŶĐĞǁŝƚŚƚŚĞĂůŝĨŽƌŶŝĂ
ŶǀŝƌŽŶŵĞŶƚĂůYƵĂůŝƚǇĐƚ;YͿ'ƵŝĚĞůŝŶĞƐ^ĞĐƚŝŽŶƐϭϱϭϲϭĂŶĚϭϱϯϳϴ;ĂͿ͘




ϭϱ



ZĞƉŽƌƚŽĨƚŚĞ/ŶĚĞƉĞŶĚĞŶƚWĞĞƌZĞǀŝĞǁWĂŶĞůĨŽƌ
ƚŚĞ'ƌŽƵŶĚǁĂƚĞƌDĂŶĂŐĞŵĞŶƚ͕DŽŶŝƚŽƌŝŶŐ͕ĂŶĚDŝƚŝŐĂƚŝŽŶWůĂŶĨŽƌ
ƚŚĞĂĚŝǌsĂůůĞǇ'ƌŽƵŶĚǁĂƚĞƌŽŶƐĞƌǀĂƚŝŽŶ͕ZĞĐŽǀĞƌǇ͕ĂŶĚ^ƚŽƌĂŐĞWƌŽũĞĐƚ


&ŝŐƵƌĞϭ͗>ŽĐĂƚŝŽŶŽĨƚŚĞĂĚŝǌWƌŽũĞĐƚ;ĂƋƵŝůŽŐŝĐ͕ϮϬϭϯͿ



ϭϲ



ZĞƉŽƌƚŽĨƚŚĞ/ŶĚĞƉĞŶĚĞŶƚWĞĞƌZĞǀŝĞǁWĂŶĞůĨŽƌ
ƚŚĞ'ƌŽƵŶĚǁĂƚĞƌDĂŶĂŐĞŵĞŶƚ͕DŽŶŝƚŽƌŝŶŐ͕ĂŶĚDŝƚŝŐĂƚŝŽŶWůĂŶĨŽƌ
ƚŚĞĂĚŝǌsĂůůĞǇ'ƌŽƵŶĚǁĂƚĞƌŽŶƐĞƌǀĂƚŝŽŶ͕ZĞĐŽǀĞƌǇ͕ĂŶĚ^ƚŽƌĂŐĞWƌŽũĞĐƚ


&ŝŐƵƌĞϮ͗ĂĚŝǌWƌŽũĞĐƚƌĞĂWƌŽũĞĐƚ;ĂƋƵŝůŽŐŝĐ͕ϮϬϭϯͿ





ϭϳ

ZĞƉŽƌƚŽĨƚŚĞ/ŶĚĞƉĞŶĚĞŶƚWĞĞƌZĞǀŝĞǁWĂŶĞůĨŽƌ
ƚŚĞ'ƌŽƵŶĚǁĂƚĞƌDĂŶĂŐĞŵĞŶƚ͕DŽŶŝƚŽƌŝŶŐ͕ĂŶĚDŝƚŝŐĂƚŝŽŶWůĂŶĨŽƌ
ƚŚĞĂĚŝǌsĂůůĞǇ'ƌŽƵŶĚǁĂƚĞƌŽŶƐĞƌǀĂƚŝŽŶ͕ZĞĐŽǀĞƌǇ͕ĂŶĚ^ƚŽƌĂŐĞWƌŽũĞĐƚ


Ϯ͘Ϯ

KďũĞĐƚŝǀĞƐ

dŚĞŽďũĞĐƚŝǀĞƐŽĨƚŚĞWĂŶĞůǁĞƌĞƚŽĂƐƐĞƐƐǁŚĞƚŚĞƌƚŚĞ'DDDW;^͕ϮϬϭϮďͿ͗
x WƌŽǀŝĚĞĚƐƵĨĨŝĐŝĞŶƚŵĂŶĂŐĞŵĞŶƚĂŶĚŵŽŶŝƚŽƌŝŶŐƚŽŝĚĞŶƚŝĨǇĂŶǇhŶĚĞƐŝƌĂďůĞZĞƐƵůƚƐƚŚĂƚ
ĐŽƵůĚŽĐĐƵƌŝŶƌĞƐƉŽŶƐĞƚŽƉƌŽƉŽƐĞĚŐƌŽƵŶĚǁĂƚĞƌƉƵŵƉŝŶŐĂƐƉĂƌƚŽĨƚŚĞĂĚŝǌWƌŽũĞĐƚ
x WƌŽǀŝĚĞĚĞĨĨĞĐƚŝǀĞŽƌƌĞĐƚŝǀĞDĞĂƐƵƌĞƐ;ŝ͘Ğ͕͘ŵŝƚŝŐĂƚŝŽŶͿƚŽĂĚĚƌĞƐƐĂŶǇhŶĚĞƐŝƌĂďůĞZĞƐƵůƚƐ
ƚŚĂƚĚŽŽĐĐƵƌ
/ŶĂĚĚŝƚŝŽŶ͕ǁŚĞƌĞĚĞĞŵĞĚŶĞĐĞƐƐĂƌǇ͕ƚŚĞWĂŶĞůŚĂƐƉƌŽǀŝĚĞĚƌĞĐŽŵŵĞŶĚĂƚŝŽŶƐĨŽƌ
ŵĂŶĂŐĞŵĞŶƚ͕ŵŽŶŝƚŽƌŝŶŐ͕ĂŶĚŵŝƚŝŐĂƚŝŽŶƉƌŽĐĞĚƵƌĞƐ͕ĂŶĚƌĞĐŽŵŵĞŶĚĂĚĚŝƚŝŽŶĂůǁŽƌŬƚŽ
ŝŵƉƌŽǀĞƚŚĞƵŶĚĞƌƐƚĂŶĚŝŶŐŽĨƚŚĞŚǇĚƌŽůŽŐǇŽĨƚŚĞĂĚŝǌWƌŽũĞĐƚ͘dŚĞƌĞĐŽŵŵĞŶĚĂƚŝŽŶƐĂƌĞŶŽƚ
ŝŶƚĞŶĚĞĚƚŽĂůƚĞƌƚŚĞĂŶĂůǇƐŝƐŽƌĨŝŶĚŝŶŐƐƌĞŐĂƌĚŝŶŐƚŚĞĞŶǀŝƌŽŶŵĞŶƚĂůŝŵƉĂĐƚƐŽĨƚŚĞĂĚŝǌ
WƌŽũĞĐƚĚĞƐĐƌŝďĞĚŝŶƚŚĞ&/Z;^͕ϮϬϭϮĂͿ͕ŽƌĐŽŶƚĂŝŶĂŶǇƐŝŐŶŝĨŝĐĂŶƚŶĞǁŝŶĨŽƌŵĂƚŝŽŶ͘/Ŷ
ĂĚĚŝƚŝŽŶ͕ŶŽŶĞŽĨƚŚĞƌĞĐŽŵŵĞŶĚĂƚŝŽŶƐĂƌĞĂƐƐŽĐŝĂƚĞĚǁŝƚŚĂĨĂŝůƵƌĞŽĨƚŚĞ'DDDWƚŽƉƌŽǀŝĚĞ
ƐƵĨĨŝĐŝĞŶƚŵĂŶĂŐĞŵĞŶƚ͕ŵŽŶŝƚŽƌŝŶŐ͕ĂŶĚŵŝƚŝŐĂƚŝŽŶŽĨhŶĚĞƐŝƌĂďůĞZĞƐƵůƚƐ͘ZĂƚŚĞƌ͕ƚŚĞ
ƌĞĐŽŵŵĞŶĚĂƚŝŽŶƐ͕ŝĨŝŵƉůĞŵĞŶƚĞĚ͕ǁŽƵůĚƉƌŽǀŝĚĞƚŚĞĨŽůůŽǁŝŶŐ͗
x /ŵƉƌŽǀĞĚŽǀĞƌĂůůŚǇĚƌŽůŽŐŝĐƵŶĚĞƌƐƚĂŶĚŝŶŐŽĨƚŚĞĂĚŝǌWƌŽũĞĐƚĂƌĞĂ
x /ŵƉƌŽǀĞĚŵŽŶŝƚŽƌŝŶŐĚƵƌŝŶŐƚŚĞƉƌĞͲŽƉĞƌĂƚŝŽŶĂů;ŝ͘Ğ͕͘ďĂƐĞůŝŶĞͿ͕ŽƉĞƌĂƚŝŽŶĂů͕ĂŶĚƉŽƐƚͲ
ŽƉĞƌĂƚŝŽŶĂůƉĞƌŝŽĚƐ
x &ƵƌƚŚĞƌĂƐƐƵƌĂŶĐĞƚŚĂƚƚŚĞĂĚŝǌWƌŽũĞĐƚǁŽƵůĚŶŽƚĐĂƵƐĞhŶĚĞƐŝƌĂďůĞZĞƐƵůƚƐ
x 'ƌĞĂƚĞƌĐŽŶĨŝĚĞŶĐĞƚŚĂƚ͕ŝĨĂŶhŶĚĞƐŝƌĂďůĞZĞƐƵůƚĚŝĚŽĐĐƵƌ͕ŝƚĐŽƵůĚďĞŵŝƚŝŐĂƚĞĚĞĨĨĞĐƚŝǀĞůǇ

Ϯ͘ϯ

WƌŝŽƌZĞǀŝĞǁƐ

dŚĞĨŽůůŽǁŝŶŐŝŶĚĞƉĞŶĚĞŶƚƚĞĐŚŶŝĐĂůƉĞĞƌƌĞǀŝĞǁƐǁĞƌĞƉƌĞǀŝŽƵƐůǇĐŽŶĚƵĐƚĞĚĨŽƌƚŚĞĂĚŝǌ
WƌŽũĞĐƚ͗
ϭ͘ 'ƌŽƵŶĚǁĂƚĞƌ^ƚĞǁĂƌĚƐŚŝƉŽŵŵŝƚƚĞĞ͘KĐƚŽďĞƌϮϬϭϭ^ƵŵŵĂƌǇŽĨ&ŝŶĚŝŶŐƐĂŶĚ
ZĞĐŽŵŵĞŶĚĂƚŝŽŶƐ͘ĂĚŝǌ'ƌŽƵŶĚǁĂƚĞƌŽŶƐĞƌǀĂƚŝŽŶ͕ZĞĐŽǀĞƌǇĂŶĚ^ƚŽƌĂŐĞWƌŽũĞĐƚ
;'ƌŽƵŶĚǁĂƚĞƌ^ƚĞǁĂƌĚƐŚŝƉŽŵŵŝƚƚĞĞ͕ϮϬϭϭͿ͘
Ϯ͘ ŽƵŶƚǇŽĨ^ĂŶĞƌŶĂƌĚŝŶŽ͘KĐƚŽďĞƌϮϬϭϮƌĞǀŝĞǁ͕ĞƐƚĂďůŝƐŚŵĞŶƚĂŶĚĂƉƉƌŽǀĂůŽĨƚŚĞ
'DDDW;ŽƵŶƚǇ͕ϮϬϭϮͿ͘
ϯ͘ 'ĞŽůŽŐǇĂŶĚ,ǇĚƌŽůŽŐǇǆƉĞƌƚƐZĞǀŝĞǁͲϮϬϭϴŽŶĂŶǌĂ^ƉƌŝŶŐƐƐĞƐƐŵĞŶƚ͘:ĂŶƵĂƌǇϮϬϭϴ
;'ĞŽůŽŐǇĂŶĚ,ǇĚƌŽůŽŐǇǆƉĞƌƚƐZĞǀŝĞǁ͕ϮϬϭϴͿ͘
/ŶĂĚĚŝƚŝŽŶƚŽƚŚĞƐĞŝŶĚĞƉĞŶĚĞŶƚƚĞĐŚŶŝĐĂůƉĞĞƌƌĞǀŝĞǁƐ͕ƚŚĞ&/Z;^͕ϮϬϭϮĂͿ͕ĂŶĚ'DDDW
;^͕ϮϬϭϮďͿĂƐĂŶĂƉƉĞŶĚŝǆƚŽƚŚĞ&/Z͕ǁĞƌĞĂŐĂŝŶŝŶĚĞƉĞŶĚĞŶƚůǇĞǀĂůƵĂƚĞĚďǇƚŚĞũƵĚŝĐŝĂƌǇĂƐ
ƉĂƌƚŽĨƐŝǆƐĞƉĂƌĂƚĞůĞŐĂůĂĐƚŝŽŶƐďƌŽƵŐŚƚďǇŽƉƉŽŶĞŶƚƐƚŽƚŚĞĂĚŝǌWƌŽũĞĐƚ͘/ŶĂůůƐŝǆĂĐƚŝŽŶƐ͕
ƚŚĞĐŽƵƌƚƐĂĨĨŝƌŵĞĚƚŚĞ&/ZĂŶĚ'DDDW͕ƌĞũĞĐƚŝŶŐƚŚĞƉŽƐŝƚŝŽŶƚĂŬĞŶďǇƉƌŽũĞĐƚŽƉƉŽŶĞŶƚƐ
ƚŚĂƚƚŚĞƐĞƌĞǀŝĞǁƐĂŶĚĂƉƉƌŽǀĂůƐ͕ŝŶĐůƵĚŝŶŐƚŚĞ'DDDWĂŶĚƚŚĞĂůŝĨŽƌŶŝĂŶǀŝƌŽŶŵĞŶƚĂů


ϭϴ



ZĞƉŽƌƚŽĨƚŚĞ/ŶĚĞƉĞŶĚĞŶƚWĞĞƌZĞǀŝĞǁWĂŶĞůĨŽƌ
ƚŚĞ'ƌŽƵŶĚǁĂƚĞƌDĂŶĂŐĞŵĞŶƚ͕DŽŶŝƚŽƌŝŶŐ͕ĂŶĚDŝƚŝŐĂƚŝŽŶWůĂŶĨŽƌ
ƚŚĞĂĚŝǌsĂůůĞǇ'ƌŽƵŶĚǁĂƚĞƌŽŶƐĞƌǀĂƚŝŽŶ͕ZĞĐŽǀĞƌǇ͕ĂŶĚ^ƚŽƌĂŐĞWƌŽũĞĐƚ

YƵĂůŝƚǇĐƚ;YͿDŝƚŝŐĂƚŝŽŶDŽŶŝƚŽƌŝŶŐĂŶĚZĞƉŽƌƚWůĂŶĨŽƌƚŚĞWƌŽũĞĐƚ͕ǁĞƌĞĚĞĨŝĐŝĞŶƚ͘/Ŷ
:ƵŶĞϮϬϭϲ͕ƚŚĞĂůŝĨŽƌŶŝĂƉƉĞĂůƐŽƵƌƚƵƉŚĞůĚƚŚĞƐŝǆƚƌŝĂůĐŽƵƌƚƌƵůŝŶŐƐĂŶĚĐŽŵƉůĞƚĞĚĂĚĞ
ŶŽǀŽ/ZƌĞǀŝĞǁƚŽǀĂůŝĚĂƚĞƚŚĞ&/ZĂŶĚ'DDDW͘
ƋƵŝůŽŐŝĐƉƌĞǀŝŽƵƐůǇĐŽŶĚƵĐƚĞĚĂ͞ZĞǀŝĞǁŽĨdŚĞ'ƌŽƵŶĚǁĂƚĞƌ,ǇĚƌŽůŽŐǇŽĨƚŚĞĂĚŝǌWƌŽũĞĐƚ͕
^ĂŶĞƌŶĂƌĚŝŶŽŽƵŶƚǇ͕ĂůŝĨŽƌŶŝĂ͟;ĂƋƵŝůŽŐŝĐ͕ϮϬϭϯͿ͘dŚŝƐŝŵƉĂƌƚŝĂů͕ŽďũĞĐƚŝǀĞ͕ƚŚŝƌĚͲƉĂƌƚǇ
ƌĞǀŝĞǁǁĂƐƉƌĞƉĂƌĞĚĨŽƌ>ĂďŽƌĞƌƐ/ŶƚĞƌŶĂƚŝŽŶĂůhŶŝŽŶŽĨEŽƌƚŚŵĞƌŝĐĂ;͞>/hE͟ͿƉƵƌƐƵĂŶƚƚŽĂ
ƐĞƚƚůĞŵĞŶƚŽĨůŝƚŝŐĂƚŝŽŶƉĞŶĚŝŶŐŝŶKƌĂŶŐĞŽƵŶƚǇ^ƵƉĞƌŝŽƌŽƵƌƚĞŶƚŝƚůĞĚ͞ZŽĚƌŝŐŽƌŝŽŶĞƐ͕
>ŽŶŶŝĞWĂƐƐŵŽƌĞ͕>ĂďŽƌĞƌƐ͛/ŶƚĞƌŶĂƚŝŽŶĂůhŶŝŽŶŽĨEŽƌƚŚŵĞƌŝĐĂ>ŽĐĂůhŶŝŽŶEŽ͘ϳϴϯǀ͘^ĂŶƚĂ
DĂƌŐĂƌŝƚĂtĂƚĞƌŝƐƚƌŝĐƚĞƚĂů͕͘KƌĂŶŐĞŽƵŶƚǇ^ƵƉĞƌŝŽƌŽƵƌƚĂƐĞEŽ͘ϯϬͲϮϬϭϮͲϬϬϲϮϬϲϯϲͲhͲ
tDͲy;>/hEͿ;ĐƚŝŽŶͿ͕͟ďĞƚǁĞĞŶZĞĂůWĂƌƚŝĞƐͲŝŶͲ/ŶƚĞƌĞƐƚ͕ĂĚŝǌ͕/ŶĐ͕͘ĂŶĚ&ĞŶŶĞƌsĂůůĞǇ
DƵƚƵĂůtĂƚĞƌŽŵƉĂŶǇ;&ĞŶŶĞƌͿ͕;ĐŽůůĞĐƚŝǀĞůǇ͕ĂĚŝǌWĂƌƚŝĞƐͿĂŶĚ͕ZŽĚƌŝŐŽƌŝŽŶĞƐ͕ĂŶ
ŝŶĚŝǀŝĚƵĂů͕>ŽŶŶŝĞWĂƐƐŵŽƌĞ͕ĂŶŝŶĚŝǀŝĚƵĂů͕ĂŶĚ>/hE>ŽĐĂůhŶŝŽŶEŽ͘ϳϴϯ͘ŶƚŚŽŶǇƌŽǁŶĂůƐŽ
ƐĂƚŽŶƚŚĞƌĞǀŝĞǁƉĂŶĞůĨŽƌƚŚĞ'ĞŽůŽŐǇĂŶĚ,ǇĚƌŽůŽŐǇǆƉĞƌƚƐZĞǀŝĞǁ;ϮϬϭϴͿ͘
WĂƌŬĞƌ'ƌŽƵŶĚǁĂƚĞƌ͘dŝŵWĂƌŬĞƌǁĂƐĂŶŝŶƚĞŐƌĂůŵĞŵďĞƌŽĨƚŚĞ'ƌŽƵŶĚǁĂƚĞƌ^ƚĞǁĂƌĚƐŚŝƉ
ŽŵŵŝƚƚĞĞ;ϮϬϭϭͿƌĞǀŝĞǁ͘,ĞĂůƐŽƐĂƚŽŶƚŚĞƌĞǀŝĞǁƉĂŶĞůĨŽƌƚŚĞ'ĞŽůŽŐǇĂŶĚ,ǇĚƌŽůŽŐǇ
ǆƉĞƌƚƐZĞǀŝĞǁ;ϮϬϭϴͿ͘
t/͘DĂƌŬtŝůĚĞƌŵƵƚŚƐĂƚŽŶƚŚĞƌĞǀŝĞǁƉĂŶĞůĨŽƌƚŚĞ'ĞŽůŽŐǇĂŶĚ,ǇĚƌŽůŽŐǇǆƉĞƌƚƐZĞǀŝĞǁ
;ϮϬϭϴͿ͘
ĂůůĞĂƵŚĂƐŶĞǀĞƌƉĂƌƚŝĐŝƉĂƚĞĚŝŶĂŶǇƌĞǀŝĞǁŽĨ͕ŽƌŽƚŚĞƌƚĞĐŚŶŝĐĂůǁŽƌŬĂƐƐŽĐŝĂƚĞĚǁŝƚŚ͕ƚŚĞ
ĂĚŝǌWƌŽũĞĐƚ͘

Ϯ͘ϰ

ŽĐƵŵĞŶƚZĞǀŝĞǁ

ƐŶŽƚĞĚ͕ƚŚĞWĂŶĞůǁĂƐŐŝǀĞŶƵŶƌĞƐƚƌŝĐƚĞĚĂĐĐĞƐƐƚŽƚŚĞĂĚŝǌWƌŽũĞĐƚĂƌĞĂ͕ĞǆŝƐƚŝŶŐĐŽŶƐƵůƚĂŶƚƐ
ǁŽƌŬŝŶŐŽŶƚŚĞĂĚŝǌWƌŽũĞĐƚ͕ĂŶĚĂŶǇĚŽĐƵŵĞŶƚĂƚŝŽŶŐĞŶĞƌĂƚĞĚĂƐƉĂƌƚŽĨ͕ŽƌƉĞƌƚŝŶĞŶƚƚŽ͕ƚŚĞ
ĂĚŝǌWƌŽũĞĐƚ͘dŚĞĂĚŝǌWƌŽũĞĐƚŚĂƐďĞĞŶƚŚĞƐƵďũĞĐƚŽĨĞǆƚĞŶƐŝǀĞƚĞĐŚŶŝĐĂůĞǀĂůƵĂƚŝŽŶĂƐƉĂƌƚŽĨ
ŽǀĞƌĂůůƉƌŽũĞĐƚĚĞǀĞůŽƉŵĞŶƚ͕ƚŚĞƌŝŐŽƌŽƵƐĞŶǀŝƌŽŶŵĞŶƚĂůƌĞǀŝĞǁƉƌŽĐĞƐƐƵŶĚĞƌY͕
ŝŶĚĞƉĞŶĚĞŶƚĂŶĂůǇƐŝƐďǇƚŚĞŽƵŶƚǇŽĨ^ĂŶĞƌŶĂƌĚŝŶŽ͕ŵƵůƚŝƉůĞůĞŐĂůĐŚĂůůĞŶŐĞƐƚŽƚŚĞ&/Z
;^͕ϮϬϭϮĂͿ͕ĂŶĚƚŚĞŽǀĞƌĂůůƉĞƌŵŝƚƚŝŶŐƉƌŽĐĞƐƐĨŽƌƚŚĞƉƌŽũĞĐƚ͘dŚĞĐŽƵƌƚƐŚĂǀĞƵƉŚĞůĚƚŚĞ
&/ZĂŶĚƚŚĞĨŝŶĚŝŶŐƐƚŚĞƌĞŝŶ͕ĂŶĚƚŚĞƌĞĂƉƉĞĂƌƚŽďĞŶŽůĞŐĂůŽƌƚĞĐŚŶŝĐĂůũƵƐƚŝĨŝĐĂƚŝŽŶƚŽ
ƉƌĞǀĞŶƚƚŚĞƉƌŽũĞĐƚĨƌŽŵƉƌŽĐĞĞĚŝŶŐ͘,ŽǁĞǀĞƌ͕ǁĞƵŶĚĞƌƐƚĂŶĚƚŚĂƚƚŚĞƌĞĂƌĞƌĞŐƵůĂƚŽƌǇĂŶĚ
ƉŽůŝƚŝĐĂůŚƵƌĚůĞƐƚŚĂƚŶĞĞĚƚŽďĞŽǀĞƌĐŽŵĞĨŽƌƚŚĞƉƌŽũĞĐƚƚŽƉƌŽĐĞĞĚ͕ĂŶĚƚŚĞƌĞŝƐƐƚŝůů
ŽƉƉŽƐŝƚŝŽŶƚŽƚŚĞƉƌŽũĞĐƚ͘dŚĞŽƉƉŽƐŝƚŝŽŶŝƐƉƌŝŶĐŝƉĂůůǇĨŽĐƵƐĞĚŽŶĐŽŶĐĞƌŶƐƚŚĂƚƚŚĞƉƌŽƉŽƐĞĚ
ƉƵŵƉŝŶŐĂƚƚŚĞĂĚŝǌWƌŽũĞĐƚŵĂǇŝŵƉĂĐƚƐƉƌŝŶŐƐŝŶƚŚĞŵŽƵŶƚĂŝŶƐƐƵƌƌŽƵŶĚŝŶŐĂŶĚĂďŽǀĞƚŚĞ
&ĞŶŶĞƌsĂůůĞǇ͘
'ŝǀĞŶƚŚĞĞǆƚĞŶƐŝǀĞƚĞĐŚŶŝĐĂůĞǀĂůƵĂƚŝŽŶƐĐŽŶĚƵĐƚĞĚĨŽƌƚŚĞĂĚŝǌWƌŽũĞĐƚ͕ƚŚĞƌĞŝƐĂƐŝŐŶŝĨŝĐĂŶƚ
ǀŽůƵŵĞŽĨĚŽĐƵŵĞŶƚĂƚŝŽŶĂƐƐŽĐŝĂƚĞĚǁŝƚŚƚŚĞƉƌŽũĞĐƚ͘dŚĞƌĞĨŽƌĞ͕ƚŚĞWĂŶĞůĨŽĐƵƐĞĚƚŚĞŝƌ


ϭϵ



ZĞƉŽƌƚŽĨƚŚĞ/ŶĚĞƉĞŶĚĞŶƚWĞĞƌZĞǀŝĞǁWĂŶĞůĨŽƌ
ƚŚĞ'ƌŽƵŶĚǁĂƚĞƌDĂŶĂŐĞŵĞŶƚ͕DŽŶŝƚŽƌŝŶŐ͕ĂŶĚDŝƚŝŐĂƚŝŽŶWůĂŶĨŽƌ
ƚŚĞĂĚŝǌsĂůůĞǇ'ƌŽƵŶĚǁĂƚĞƌŽŶƐĞƌǀĂƚŝŽŶ͕ZĞĐŽǀĞƌǇ͕ĂŶĚ^ƚŽƌĂŐĞWƌŽũĞĐƚ

ZĞǀŝĞǁŽŶƚŚĞĨŽůůŽǁŝŶŐĚŽĐƵŵĞŶƚƐĂŶĚŐĂǀĞƐƉĞĐŝĨŝĐĂƚƚĞŶƚŝŽŶƚŽƚŚĞǁŽƌŬŐĞŶĞƌĂƚĞĚĂĨƚĞƌƚŚĞ
ĐĞƌƚŝĨŝĐĂƚŝŽŶŽĨƚŚĞ&/Z;^͕ϮϬϭϮĂͿĂŶĚƚŚĞ'DDDW;^͕ϮϬϭϮďͿ͕ŶŽƚĂďůǇŝƚĞŵƐϳͲϭϲďĞůŽǁ͗
ϭ͘ '^^/͘;ϭϵϵϵͿ͘ĂĚŝǌ'ƌŽƵŶĚǁĂƚĞƌ^ƚŽƌĂŐĞĂŶĚƌǇͲzĞĂƌ^ƵƉƉůǇWƌŽŐƌĂŵ͘ŶǀŝƌŽŶŵĞŶƚĂů
WůĂŶŶŝŶŐdĞĐŚŶŝĐĂůZĞƉŽƌƚ͘'ƌŽƵŶĚǁĂƚĞƌZĞƐŽƵƌĐĞƐ͘sŽůƵŵĞϭĂŶĚsŽůƵŵĞϮ͘ZĞƉŽƌƚϭϭϲϯ͘
EŽǀĞŵďĞƌϭϵϵϵ͘
Ϯ͘ '^^/͘;ϮϬϭϭͿ͘ĂĚŝǌ'ƌŽƵŶĚǁĂƚĞƌDŽĚĞůŝŶŐĂŶĚ/ŵƉĂĐƚŶĂůǇƐŝƐ͕sŽůƵŵĞϭͲZĞƉŽƌƚ͘
^ĞƉƚĞŵďĞƌϭ͕ϮϬϭϭ͘
ϯ͘ ,ϮD͘,ŝůů͘;ϮϬϭϭͿ͘ƐƐĞƐƐŵĞŶƚŽĨĞĨĨĞĐƚƐŽĨƚŚĞĂĚŝǌ'ƌŽƵŶĚǁĂƚĞƌŽŶƐĞƌǀĂƚŝŽŶZĞĐŽǀĞƌǇ
ĂŶĚ^ƚŽƌĂŐĞWƌŽũĞĐƚŽƉĞƌĂƚŝŽŶŽŶƐƉƌŝŶŐƐ͘/ZƉƉĞŶĚŝǆ,ϯ;ƐĞĞŶĞǆƚďƵůůĞƚƉŽŝŶƚͿ͘
ϰ͘ ŶǀŝƌŽŶŵĞŶƚĂů^ĐŝĞŶĐĞƐƐŽĐŝĂƚĞƐ;^Ϳ͘;ϮϬϭϮĂͿ͘&ŝŶĂůŶǀŝƌŽŶŵĞŶƚĂů/ŵƉĂĐƚZĞƉŽƌƚ;&/ZͿ
ĨŽƌƚŚĞĂĚŝǌsĂůůĞǇtĂƚĞƌŽŶƐĞƌǀĂƚŝŽŶ͕ZĞĐŽǀĞƌǇ͕ĂŶĚ^ƚŽƌĂŐĞWƌŽũĞĐƚ͘^,ηϮϬϭϭϬϯϭϬϬϮ͘
:ƵůǇϮϬϭϭ͘
ϱ͘ ^͘;ϮϬϭϮďͿ͘'ƌŽƵŶĚǁĂƚĞƌDĂŶĂŐĞŵĞŶƚ͕DŽŶŝƚŽƌŝŶŐ͕ĂŶĚDŝƚŝŐĂƚŝŽŶWůĂŶ;'DDDWͿĨŽƌ
dŚĞĂĚŝǌsĂůůĞǇ'ƌŽƵŶĚǁĂƚĞƌŽŶƐĞƌǀĂƚŝŽŶ͕ZĞĐŽǀĞƌǇĂŶĚ^ƚŽƌĂŐĞWƌŽũĞĐƚ͘^ĞƉƚĞŵďĞƌ͘
ϲ͘ ƋƵŝůŽŐŝĐ͕/ŶĐ͘;ϮϬϭϯͿ͘ZĞǀŝĞǁŽĨƚŚĞ'ƌŽƵŶĚǁĂƚĞƌ,ǇĚƌŽůŽŐǇŽĨƚŚĞĂĚŝǌWƌŽũĞĐƚ͕^ĂŶ
ĞƌŶĂƌĚŝŶŽŽƵŶƚǇ͕ĂůŝĨŽƌŶŝĂ͘KĐƚŽďĞƌϮϬϭϯ͘
ϳ͘ ĚŽŶ͘;ϮϬϭϲͿ͘DŽũĂǀĞĞƐĞƌƚ^ƉƌŝŶŐƐĂŶĚtĂƚĞƌŚŽůĞƐ͗ZĞƐƵůƚƐŽĨƚŚĞϮϬϭϱʹϭϲDŽũĂǀĞĞƐĞƌƚ
^ƉƌŝŶŐ^ƵƌǀĞǇ͕/ŶǇŽ͕<ĞƌŶ͕^ĂŶĞƌŶĂƌĚŝŶŽĂŶĚ>ŽƐŶŐĞůĞƐŽƵŶƚŝĞƐ͕ĂůŝĨŽƌŶŝĂ͘ŶĚǇĚŽŶ
ĂŶĚƐƐŽĐŝĂƚĞƐ͘
ϴ͘ ZŽƐĞ͘;ϮϬϭϳͿ͘ĂƚĂDĞĂƐƵƌĞĚŽŶtĂƚĞƌŽůůĞĐƚĞĚĨƌŽŵĂƐƚĞƌŶDŽũĂǀĞĞƐĞƌƚ͕ĂůŝĨŽƌŶŝĂ͘
>ĂǁƌĞŶĐĞ>ŝǀĞƌŵŽƌĞEĂƚŝŽŶĂů>ĂďŽƌĂƚŽƌǇ͕>>E>ͲdZͲϳϯϳϭϱϵ͘d͘W͘ZŽƐĞ͘ƵŐƵƐƚϭϴ͕ϮϬϭϳ͘
ϵ͘ <ĞŶŶĞǇĂŶĚd>&͘;ϮϬϭϴͿ͘hƉĚĂƚĞĚƐƐĞƐƐŵĞŶƚŽĨĂĚŝǌtĂƚĞƌWƌŽũĞĐƚ͛ƐWŽƚĞŶƚŝĂů/ŵƉĂĐƚƐƚŽ
ŽŶĂŶǌĂ^ƉƌŝŶŐƐ͘<ĞŶŶĞǇĂŶĚd>&ŽŶƐƵůƚŝŶŐ͕>>͘:ĂŶƵĂƌǇϮϬϭϴ͘
ϭϬ͘>ŽǀĞĂŶĚĚŽŶ͘;ϮϬϭϴͿ͘hƐĞŽĨZĂĚŝŽĐĂƌďŽŶŐĞƐƚŽEĂƌƌŽǁ'ƌŽƵŶĚǁĂƚĞƌZĞĐŚĂƌŐĞ
ƐƚŝŵĂƚĞƐŝŶƚŚĞ^ŽƵƚŚĞĂƐƚĞƌŶDŽũĂǀĞĞƐĞƌƚ͕h^͘͘,͘>ŽǀĞĂŶĚ͘ĚŽŶ͘h^,ǇĚƌŽůŽŐǇͲ
ϬϱͲϬϬϬϱϭ͘
ϭϭ͘ĚŽŶĞƚĂů͘;ϮϬϭϴͿ͘hŶĚĞƌƐƚĂŶĚŝŶŐƚŚĞƐŽƵƌĐĞŽĨǁĂƚĞƌĨŽƌƐĞůĞĐƚĞĚƐƉƌŝŶŐƐǁŝƚŚŝŶDŽũĂǀĞ
dƌĂŝůƐEĂƚŝŽŶĂůDŽŶƵŵĞŶƚ͕ĂůŝĨŽƌŶŝĂ͘͘ĚŽŶ͕D͘>͘ĂǀŝĚƐŽŶ͕ĂŶĚ͘,͘>ŽǀĞ͘sŽů͘ϭϵ͕EŽ͘Ϯ͕
ϵϵʹϭϭϭ͘
ϭϮ͘<ƌĞĂŵĞƌ͘;ϮϬϭϴͿ͘ǀĂůƵĂƚŝŽŶŽĨ͞hŶĚĞƌƐƚĂŶĚŝŶŐƚŚĞƐŽƵƌĐĞŽĨǁĂƚĞƌĨŽƌƐĞůĞĐƚĞĚƐƉƌŝŶŐƐ
ǁŝƚŚŝŶDŽũĂǀĞdƌĂŝůƐEĂƚŝŽŶĂůDŽŶƵŵĞŶƚ͕ĂůŝĨŽƌŶŝĂ͟;ĚŽŶ͕ϮϬϭϴͿ͘WƌŽĨĞƐƐŽƌ͘<ƌĞĂŵĞƌ͘
:ƵŶĞϮϬϭϴ͘
ϭϯ͘^ĐŚƌŽƚŚ͘;ϮϬϭϴͿ͘ŽŵŵĞŶƚƐŽŶ͞hŶĚĞƌƐƚĂŶĚŝŶŐƚŚĞƐŽƵƌĐĞŽĨǁĂƚĞƌĨŽƌƐĞůĞĐƚĞĚƐƉƌŝŶŐƐ
ǁŝƚŚŝŶDŽũĂǀĞdƌĂŝůƐEĂƚŝŽŶĂůDŽŶƵŵĞŶƚ͕ĂůŝĨŽƌŶŝĂ͟;ĚŽŶĞƚĂů͕ϮϬϭϴͿ͘͘^ĐŚƌŽƚŚ͕WŚ͘͘
ϭϰ͘'ĞŽůŽŐǇĂŶĚ,ǇĚƌŽůŽŐǇǆƉĞƌƚƐZĞǀŝĞǁ͘;ϮϬϭϴͿ͘ŽŶĂŶǌĂ^ƉƌŝŶŐƐƐĞƐƐŵĞŶƚ͘:ĂŶƵĂƌǇϮϬϭϴ͘
ϭϱ͘d>&͘;ϮϬϭϴͿ͘dǁĞŶƚŝĞƚŚŶŶƵĂů'ƌŽƵŶĚǁĂƚĞƌDŽŶŝƚŽƌŝŶŐZĞƉŽƌƚ͕:ĂŶƵĂƌǇͲĞĐĞŵďĞƌϮϬϭϳ͘
d>&ŽŶƐƵůƚŝŶŐ>>͘ĞĐĞŵďĞƌϮϬϭϴ͘



ϮϬ



ZĞƉŽƌƚŽĨƚŚĞ/ŶĚĞƉĞŶĚĞŶƚWĞĞƌZĞǀŝĞǁWĂŶĞůĨŽƌ
ƚŚĞ'ƌŽƵŶĚǁĂƚĞƌDĂŶĂŐĞŵĞŶƚ͕DŽŶŝƚŽƌŝŶŐ͕ĂŶĚDŝƚŝŐĂƚŝŽŶWůĂŶĨŽƌ
ƚŚĞĂĚŝǌsĂůůĞǇ'ƌŽƵŶĚǁĂƚĞƌŽŶƐĞƌǀĂƚŝŽŶ͕ZĞĐŽǀĞƌǇ͕ĂŶĚ^ƚŽƌĂŐĞWƌŽũĞĐƚ

ϭϲ͘<ƌĞĂŵĞƌ͘;ϮϬϭϵͿ͘ZĞǀŝĞǁŽĨ͞hƐĞŽĨZĂĚŝŽĐĂƌďŽŶŐĞƐƚŽEĂƌƌŽǁ'ƌŽƵŶĚǁĂƚĞƌZĞĐŚĂƌŐĞ
ƐƚŝŵĂƚĞƐŝŶƚŚĞ^ŽƵƚŚĞĂƐƚĞƌŶDŽũĂǀĞĞƐĞƌƚ͕h^͟;>ŽǀĞĂŶĚĚŽŶ͕ϮϬϭϴͿ͘WƌŽĨĞƐƐŽƌ͘
<ƌĞĂŵĞƌ͘:ĂŶƵĂƌǇϮϬϭϵ͘



Ϯϭ



ZĞƉŽƌƚŽĨƚŚĞ/ŶĚĞƉĞŶĚĞŶƚWĞĞƌZĞǀŝĞǁWĂŶĞůĨŽƌ
ƚŚĞ'ƌŽƵŶĚǁĂƚĞƌDĂŶĂŐĞŵĞŶƚ͕DŽŶŝƚŽƌŝŶŐ͕ĂŶĚDŝƚŝŐĂƚŝŽŶWůĂŶĨŽƌ
ƚŚĞĂĚŝǌsĂůůĞǇ'ƌŽƵŶĚǁĂƚĞƌŽŶƐĞƌǀĂƚŝŽŶ͕ZĞĐŽǀĞƌǇ͕ĂŶĚ^ƚŽƌĂŐĞWƌŽũĞĐƚ

ϯ͘Ϭ 'ZKhEtdZDE'DEd͕DKE/dKZ/E'͕E
D/d/'d/KEW>E
dŚĞ'DDDW;^͕ϮϬϭϮďͿǁĂƐǁƌŝƚƚĞŶƉƵƌƐƵĂŶƚƚŽĂŶĂŐƌĞĞŵĞŶƚďĞƚǁĞĞŶ^Dt͕ĂĚŝǌ͕ĂŶĚ
^ĂŶĞƌŶĂƌĚŝŶŽŽƵŶƚǇ͕ĂŶĚŵĂĚĞƉĂƌƚŽĨƚŚĞ&/Z;^͕ϮϬϭϮĂͿ͘dŚĞ'DDDWǁĂƐƚŚĞŶ
ŝŶĚĞƉĞŶĚĞŶƚůǇĂŵĞŶĚĞĚďǇƚŚĞŐŽǀĞƌŶŵĞŶƚĂŐĞŶĐǇƌĞƐƉŽŶƐŝďůĞĨŽƌŐƌŽƵŶĚǁĂƚĞƌŵĂŶĂŐĞŵĞŶƚ
ŝŶƚŚĞƉƌŽũĞĐƚĂƌĞĂ;ŝ͘Ğ͕͘^ĂŶĞƌŶĂƌĚŝŶŽŽƵŶƚǇͿĂĨƚĞƌƚŚĞĐĞƌƚŝĨŝĐĂƚŝŽŶŽĨƚŚĞ&/Z͘dŚĞ'DDDW
ƉƌŽǀŝĚĞƐƚŚĞĨŽůůŽǁŝŶŐ͗
x ĞƐĐƌŝƉƚŝŽŶŽĨƚŚĞĂĚŝǌWƌŽũĞĐƚůŽĐĂƚŝŽŶĂŶĚŽďũĞĐƚŝǀĞƐ
x ĞƐĐƌŝƉƚŝŽŶŽĨƉŚǇƐŝĐĂůĐŚĂƌĂĐƚĞƌŝƐƚŝĐƐŽĨƚŚĞŐƌŽƵŶĚǁĂƚĞƌďĂƐŝŶ
x /ĚĞŶƚŝĨŝĐĂƚŝŽŶŽĨƚŚĞƌŝƚŝĐĂůZĞƐŽƵƌĐĞƐĂŶĚĂƐƐĞƐƐŵĞŶƚŽĨƉŽƚĞŶƚŝĂůŝŵƉĂĐƚƐŝŶĂŶĚ
ƐƵƌƌŽƵŶĚŝŶŐƚŚĞĂĚŝǌWƌŽũĞĐƚĂƌĞĂĚƵĞƚŽŐƌŽƵŶĚǁĂƚĞƌƉƵŵƉŝŶŐ
x ĞƐĐƌŝƉƚŝŽŶŽĨƚŚĞŵŽĚĞůŝŶŐƚŽŽůƐƚŚĂƚǁŝůůďĞƵƐĞĚƚŽƌĞĨŝŶĞƚŚĞŵŽŶŝƚŽƌŝŶŐŶĞƚǁŽƌŬĂŶĚ
ƚŚĂƚǁŝůůďĞƵƐĞĚŝŶƚŚĞĨƵƚƵƌĞƚŽƌĞĨŝŶĞŝŵƉĂĐƚĂƐƐĞƐƐŵĞŶƚƐĂŶĚĂĐƚŝŽŶĐƌŝƚĞƌŝĂ
x ĞƐĐƌŝƉƚŝŽŶŽĨƚŚĞŵŽŶŝƚŽƌŝŶŐŶĞƚǁŽƌŬĂŶĚŝĚĞŶƚŝĨŝĐĂƚŝŽŶŽĨƚŚĞůŽĐĂƚŝŽŶƐŽĨƚŚĞĨĞĂƚƵƌĞƐŽĨ
ƚŚĞŵŽŶŝƚŽƌŝŶŐŶĞƚǁŽƌŬ
x ĞƐĐƌŝƉƚŝŽŶŽĨƚŚĞŵŽŶŝƚŽƌŝŶŐ͕ƚĞƐƚŝŶŐ͕ĂŶĚƌĞƉŽƌƚŝŶŐƉƌŽĐĞĚƵƌĞƐƚŚĂƚǁŝůůďĞƵƐĞĚƚŽĐŽůůĞĐƚ
ĂŶĚĂŶĂůǇǌĞĚĂƚĂ
x ĞƐĐƌŝƉƚŝŽŶŽĨƚŚĞĂĐƚŝŽŶĐƌŝƚĞƌŝĂĞƐƚĂďůŝƐŚĞĚƚŽĂǀŽŝĚhŶĚĞƐŝƌĂďůĞZĞƐƵůƚƐ
x ĞƐĐƌŝƉƚŝŽŶŽĨƚŚĞĚĞĐŝƐŝŽŶͲŵĂŬŝŶŐƉƌŽĐĞƐƐƚŽďĞƵƐĞĚŽŶĐĞƚŚĞĂĐƚŝŽŶĐƌŝƚĞƌŝĂĂƌĞŵĞƚŽƌ
ǁŚĞŶƚŚĞŽƵŶƚǇĐŽŶƐŝĚĞƌƐƌĞĨŝŶĞŵĞŶƚƐƚŽƚŚĞ'DDDW
x ĞƐĐƌŝƉƚŝŽŶŽĨ͞ŽƌƌĞĐƚŝǀĞDĞĂƐƵƌĞƐ͟ƚŚĂƚŵĂǇďĞŝŵƉůĞŵĞŶƚĞĚƚŽŵŝŶŝŵŝǌĞhŶĚĞƐŝƌĂďůĞ
ZĞƐƵůƚƐ
x ĞƐĐƌŝƉƚŝŽŶŽĨŽďũĞĐƚŝǀĞƐĂŶĚƌĞƋƵŝƌĞŵĞŶƚƐĨŽƌĂůŽƐƵƌĞWůĂŶ
x ĞƐĐƌŝƉƚŝŽŶŽĨƚŚĞdZW;dĞĐŚŶŝĐĂůZĞǀŝĞǁWĂŶĞůͿĂŶĚŝƚƐƌĞƐƉŽŶƐŝďŝůŝƚŝĞƐĂŶĚƉƌŽĐĞĚƵƌĞƐ
dŚĞƐƵĐĐĞƐƐŽƌĨĂŝůƵƌĞŽĨƚŚĞ'DDDWƚŽŵĂŶĂŐĞĂŶĚŵŝƚŝŐĂƚĞƉŽƚĞŶƚŝĂůŚĂƌŵƚŽƌŝƚŝĐĂů
ZĞƐŽƵƌĐĞƐǁŝůůĚĞƚĞƌŵŝŶĞǁŚĞƚŚĞƌhŶĚĞƐŝƌĂďůĞZĞƐƵůƚƐĂĐƚƵĂůůǇŽĐĐƵƌ͘/ƚƐŚŽƵůĚďĞŶŽƚĞĚƚŚĂƚ
ŶŽƚĂůůŝŵƉĂĐƚƐĨƌŽŵƚŚĞƉƌŽƉŽƐĞĚƉƵŵƉŝŶŐĂƚƚŚĞĂĚŝǌWƌŽũĞĐƚĂƌĞĚĞĞŵĞĚ͞ƐŝŐŶŝĨŝĐĂŶƚĂŶĚ
ƵŶƌĞĂƐŽŶĂďůĞ͖͟ƚŚĂƚŝƐ͕ĂŶŝŵƉĂĐƚŵĂǇŶŽƚďĞĂŶhŶĚĞƐŝƌĂďůĞZĞƐƵůƚ͘ĞƌƚĂŝŶŝŵƉĂĐƚƐŵĂǇďĞ
ůĞƐƐƚŚĂŶƐŝŐŶŝĨŝĐĂŶƚďƵƚǁŽƵůĚƐƚŝůůďĞŵŽŶŝƚŽƌĞĚĂŶĚŵĂŶĂŐĞĚŝŶĂĐĐŽƌĚĂŶĐĞǁŝƚŚƚŚĞ'DDDW
;^͕ϮϬϭϮďͿ͘KƚŚĞƌŝŵƉĂĐƚƐŵĂǇďĞĚĞĞŵĞĚƐŝŐŶŝĨŝĐĂŶƚďƵƚƚŚĞ'DDDWƉƌŽǀŝĚĞƐŽƌƌĞĐƚŝǀĞ
DĞĂƐƵƌĞƐ;ŝ͘Ğ͕͘ŵŝƚŝŐĂƚŝŽŶͿƚŽƌĞĚƵĐĞƚŚĞŝŵƉĂĐƚƐƐŽƚŚĞǇĂƌĞŶŽůŽŶŐĞƌƐŝŐŶŝĨŝĐĂŶƚ͘/ƚŝƐ
ƌĞĐŽŐŶŝǌĞĚƚŚĂƚĐĞƌƚĂŝŶŝŵƉĂĐƚƐƚŚĂƚĂƌĞĐŽŶƐŝĚĞƌĞĚŝŶƐŝŐŶŝĨŝĐĂŶƚƵŶĚĞƌYŵĂǇƐƚŝůůĐĂƵƐĞ
ĐŽŶĐĞƌŶĂŵŽŶŐƐŽŵĞĐŽŶƐƚŝƚƵĞŶĐŝĞƐ͘dŚĞĂĚĂƉƚŝǀĞŵĂŶĂŐĞŵĞŶƚĂƉƉƌŽĂĐŚǁŝƚŚŝŶƚŚĞ'DDDW
ĂůůŽǁƐƚŚĞƉůĂŶƚŽĂĚĂƉƚƚŽŶĞǁĚĂƚĂ͕ŶĞǁĐŽŶĐĞƌŶƐ͕ŶĞǁƚĞĐŚŶŽůŽŐŝĞƐ͕ĞƚĐ͘ƚŽĞŶƐƵƌĞƚŚĂƚĞŝƚŚĞƌ
ŶŽhŶĚĞƐŝƌĂďůĞZĞƐƵůƚƐŽĐĐƵƌŽƌ͕ŝĨƚŚĞǇŽĐĐƵƌ͕ƚŚĞǇĐĂŶďĞĞĨĨĞĐƚŝǀĞůǇŵŝƚŝŐĂƚĞĚ͘



ϮϮ



ZĞƉŽƌƚŽĨƚŚĞ/ŶĚĞƉĞŶĚĞŶƚWĞĞƌZĞǀŝĞǁWĂŶĞůĨŽƌ
ƚŚĞ'ƌŽƵŶĚǁĂƚĞƌDĂŶĂŐĞŵĞŶƚ͕DŽŶŝƚŽƌŝŶŐ͕ĂŶĚDŝƚŝŐĂƚŝŽŶWůĂŶĨŽƌ
ƚŚĞĂĚŝǌsĂůůĞǇ'ƌŽƵŶĚǁĂƚĞƌŽŶƐĞƌǀĂƚŝŽŶ͕ZĞĐŽǀĞƌǇ͕ĂŶĚ^ƚŽƌĂŐĞWƌŽũĞĐƚ

dŚĞĨŽůůŽǁŝŶŐƐŝǆƌŝƚŝĐĂůZĞƐŽƵƌĐĞƐǁĞƌĞŝĚĞŶƚŝĨŝĞĚŝŶƚŚĞ'DDDW;^͕ϮϬϭϮďͿ͗
ϭ͘ ĂƐŝŶƋƵŝĨĞƌƐ
Ϯ͘ ^ƉƌŝŶŐƐǁŝƚŚŝŶƚŚĞ&ĞŶŶĞƌtĂƚĞƌƐŚĞĚ
ϯ͘ ƌŝŶĞZĞƐŽƵƌĐĞƐĂƚƌŝƐƚŽůĂŶĚĂĚŝǌĚƌǇůĂŬĞƐ
ϰ͘ ŝƌYƵĂůŝƚǇ
ϱ͘ WƌŽũĞĐƚƌĞĂsĞŐĞƚĂƚŝŽŶ
ϲ͘ ŽůŽƌĂĚŽZŝǀĞƌĂŶĚŝƚƐdƌŝďƵƚĂƌǇ^ŽƵƌĐĞƐŽĨtĂƚĞƌ

dŚĞĨŝƌƐƚŝƚĞŵ͕WŽƚĞŶƚŝĂů^ŝŐŶŝĨŝĐĂŶƚĚǀĞƌƐĞ/ŵƉĂĐƚƚŽĂƐŝŶƋƵŝĨĞƌƐ͕ĚƌŝǀĞƐƚŚĞƌŝƐŬƚŽƚŚĞ
ƌĞŵĂŝŶŝŶŐƉŽƚĞŶƚŝĂůƌĞĐĞƉƚŽƌƐŽĨŚĂƌŵ͘'ŝǀĞŶŽŶŐŽŝŶŐŽƉƉŽƐŝƚŝŽŶƚŽƚŚĞĂĚŝǌWƌŽũĞĐƚĂŶĚ
ĐŽŶĐĞƌŶƐĞǆƉƌĞƐƐĞĚďǇĐĞƌƚĂŝŶĞŶǀŝƌŽŶŵĞŶƚĂůŐƌŽƵƉƐĂŶĚƚŚĞŽŶŐŽŝŶŐďƌŝŶĞƐƚƌŝƉͲŵŝŶŝŶŐ
ŽƉĞƌĂƚŝŽŶƐĂƚƚŚĞĚƌǇůĂŬĞƐ͕ƚŚĞƚǁŽƌĞĐĞƉƚŽƌƐƚŚĂƚŚĂǀĞďĞĞŶĂƐƐŽĐŝĂƚĞĚǁŝƚŚŵŽƐƚĐŽŶƚƌŽǀĞƌƐǇ
ĂƌĞƉŽƚĞŶƚŝĂůhŶĚĞƐŝƌĂďůĞZĞƐƵůƚƐĂƚƚŚĞƐƉƌŝŶŐƐĂŶĚƚŽƌŝŶĞZĞƐŽƵƌĐĞƐ͘dŚĞƐĞ͕ĂŶĚŽƚŚĞƌ
ƉŽƚĞŶƚŝĂůŝŵƉĂĐƚƐ͕ĂƌĞĚŝƐĐƵƐƐĞĚŝŶĨƵƌƚŚĞƌĚĞƚĂŝůďĞůŽǁ͘

ϯ͘ϭ

WŽƚĞŶƚŝĂů/ŵƉĂĐƚƐƚŽƋƵŝĨĞƌƐ


dŚĞƌĞƐƉŽŶƐĞŽĨƚŚĞĂƋƵŝĨĞƌƐǇƐƚĞŵƚŽƚŚĞƉƌŽƉŽƐĞĚƉƵŵƉŝŶŐĂƚƚŚĞĂĚŝǌWƌŽũĞĐƚǁĂƐĞǀĂůƵĂƚĞĚ
ƵƐŝŶŐŶƵŵĞƌŝĐĂůŐƌŽƵŶĚǁĂƚĞƌŵŽĚĞůŝŶŐ;'^^/͕ϮϬϭϭͿ͘/ŶƌĞƐƉŽŶƐĞƚŽƚŚĞĐĞƐƐĂƚŝŽŶŽĨƉƵŵƉŝŶŐ͕
ĂŶŝŵŵĞĚŝĂƚĞĂƋƵŝĨĞƌǁĂƚĞƌͲůĞǀĞůƌĞĐŽǀĞƌǇŝƐŽďƐĞƌǀĞĚƉƌŽǆŝŵĂƚĞƚŽƚŚĞĂĚŝǌWƌŽũĞĐƚǁĞůůͲĨŝĞůĚ͘
,ŽǁĞǀĞƌ͕ĂƚƐŽŵĞĚŝƐƚĂŶĐĞĨƌŽŵƚŚĞǁĞůůͲĨŝĞůĚ͕ŐƌŽƵŶĚǁĂƚĞƌůĞǀĞůƐĐŽŶƚŝŶƵĞĚƚŽĚĞĐůŝŶĞ͘dŚŝƐ
ƌĞƐƵůƚƐĨƌŽŵƚŚĞĐŽŶƚŝŶƵĞĚŵŽǀĞŵĞŶƚŽĨŐƌŽƵŶĚǁĂƚĞƌƚŽǁĂƌĚƚŚĞǁĞůůͲĨŝĞůĚƚŽŝŶĨŝůůƚŚĞĚĞĞƉĞƐƚ
ƉĂƌƚƐŽĨƚŚĞĐŽŶĞŽĨĚĞƉƌĞƐƐŝŽŶĂƌŽƵŶĚƚŚĞǁĞůůͲĨŝĞůĚ͘hŶĚĞƌƐƵĐŚĐŝƌĐƵŵƐƚĂŶĐĞƐ͕ĂŶ
hŶĚĞƐŝƌĂďůĞZĞƐƵůƚŵĂǇŽĐĐƵƌĂƚĂƌŝƚŝĐĂůZĞƐŽƵƌĐĞĞǀĞŶŵĂŶǇǇĞĂƌƐĂĨƚĞƌƚŚĞŝŵƉůĞŵĞŶƚĂƚŝŽŶ
ŽĨĂŵŝƚŝŐĂƚŝŽŶĂĐƚŝŽŶ;Ğ͘Ő͕͘ƚŚĞĐĞƐƐĂƚŝŽŶŽĨƉƵŵƉŝŶŐͿ͘'ŝǀĞŶƚŚĞƉƌŽƉĂŐĂƚŝŽŶŽĨƚŚĞĐŽŶĞŽĨ
ĚĞƉƌĞƐƐŝŽŶĂĨƚĞƌƉƵŵƉŝŶŐƐƚŽƉƐ͕ĐŽŶƚŝŶƵĞĚŵŽŶŝƚŽƌŝŶŐŽĨŐƌŽƵŶĚǁĂƚĞƌĐŽŶĚŝƚŝŽŶƐƉƌŽǆŝŵĂƚĞƚŽ
ƌŝƚŝĐĂůZĞƐŽƵƌĐĞƐǁŝůůĐŽŶƚŝŶƵĞĂĨƚĞƌŵŝƚŝŐĂƚŝŽŶŝƐŝŵƉůĞŵĞŶƚĞĚ͕ĂƐƉƌŽƉŽƐĞĚŝŶƚŚĞ'DDDW
;^͕ϮϬϭϮď͕^ĞĐƚŝŽŶϲ͘ϰ͘ϯͿ͘
/ƚŝƐŶŽƚĞĚƚŚĂƚƚŚĞ'DDDW;^͕ϮϬϭϮďͿĂŶĚ&/Z;^͕ϮϬϭϮĂͿĐŽŶƐŝĚĞƌĞĚƚŚĞĚĞůĂǇŝŶƚŚĞ
ƉƌŽƉĂŐĂƚŝŽŶŽĨƚŚĞĐŽŶĞŽĨĚĞƉƌĞƐƐŝŽŶďǇĞǀĂůƵĂƚŝŶŐƉŽƚĞŶƚŝĂůhŶĚĞƐŝƌĂďůĞZĞƐƵůƚƐŽǀĞƌĂϭϬϬͲ
ǇĞĂƌƉĞƌŝŽĚ͘EŽhŶĚĞƐŝƌĂďůĞZĞƐƵůƚƐǁĞƌĞŝĚĞŶƚŝĨŝĞĚŝŶƚŚĞ&/ZƚŚĂƚĐŽƵůĚŶŽƚďĞŵŝƚŝŐĂƚĞĚ͕
ĐŽŶƐŝĚĞƌŝŶŐƚŚĞĚƌĂǁĚŽǁŶƚŚĂƚǁŽƵůĚƌĞƐƵůƚŽǀĞƌϭϬϬǇĞĂƌƐƵƐŝŶŐǀĂƌŝŽƵƐƌĞĐŚĂƌŐĞƌĂƚĞƐĂƐůŽǁ
ĂƐϱ͕ϬϬϬ&z͘
ĞƐƉŝƚĞƚŚĞĨĂĐƚƚŚĂƚŶŽƵŶͲŵŝƚŝŐĂƚĂďůĞhŶĚĞƐŝƌĂďůĞZĞƐƵůƚƐǁĞƌĞŝĚĞŶƚŝĨŝĞĚŝŶƚŚĞ&/Z;^͕
ϮϬϭϮĂͿ͕ŵŽŶŝƚŽƌŝŶŐŽĨŽǀĞƌĂůůŐƌŽƵŶĚǁĂƚĞƌĐŽŶĚŝƚŝŽŶƐŝŶƚŚĞǁĂƚĞƌƐŚĞĚƐƚƌŝďƵƚĂƌǇƚŽƚŚĞĂĚŝǌ
ƉƌŽũĞĐƚǁĂƐƉƌŽƉŽƐĞĚŝŶƚŚĞ'DDDW;^͕ϮϬϭϮďͿ͘



Ϯϯ



ZĞƉŽƌƚŽĨƚŚĞ/ŶĚĞƉĞŶĚĞŶƚWĞĞƌZĞǀŝĞǁWĂŶĞůĨŽƌ
ƚŚĞ'ƌŽƵŶĚǁĂƚĞƌDĂŶĂŐĞŵĞŶƚ͕DŽŶŝƚŽƌŝŶŐ͕ĂŶĚDŝƚŝŐĂƚŝŽŶWůĂŶĨŽƌ
ƚŚĞĂĚŝǌsĂůůĞǇ'ƌŽƵŶĚǁĂƚĞƌŽŶƐĞƌǀĂƚŝŽŶ͕ZĞĐŽǀĞƌǇ͕ĂŶĚ^ƚŽƌĂŐĞWƌŽũĞĐƚ

ŐƌŽƵŶĚǁĂƚĞƌůĞǀĞůĚƌĂǁĚŽǁŶƚŚƌĞƐŚŽůĚ;ϴϬĨĞĞƚͿŝƐƉƌŽƉŽƐĞĚŝŶƚŚĞ'DDDW;^͕ϮϬϭϮďͿĨŽƌ
ĂĚŝƐƚĂŶĐĞŽĨƚǁŽŵŝůĞƐĨƌŽŵƚŚĞĐĞŶƚĞƌŽĨƚŚĞĂĚŝǌWƌŽũĞĐƚǁĞůůͲĨŝĞůĚ͘dŚŝƐƚŚƌĞƐŚŽůĚŝƐ
ŝŶƚĞŶĚĞĚƚŽƉƌŽǀŝĚĞĂŵĂŶĂŐĞŵĞŶƚ͞ĨůŽŽƌ͟ďĞůŽǁǁŚŝĐŚŵŝƚŝŐĂƚŝŽŶĂĐƚŝŽŶƐǁŽƵůĚďĞƚƌŝŐŐĞƌĞĚ͘
^ƵĐŚĂĨůŽŽƌǁĂƐƐĞůĞĐƚĞĚĂƐŝƚůĞƐƐĞŶƐƚŚĞŶĞĞĚĨŽƌƌĞƐŽƵƌĐĞͲƐƉĞĐŝĨŝĐŵŝƚŝŐĂƚŝŽŶĂĐƚŝŽŶƐĂƚ
ŝŶĚŝǀŝĚƵĂůƌŝƚŝĐĂůZĞƐŽƵƌĐĞƐ͕ĂƐŝƚŝƐďĞůŝĞǀĞĚƚŽƉƌŽǀŝĚĞĂƉƌŽĂĐƚŝǀĞŽƌƌĞĐƚŝǀĞDĞĂƐƵƌĞƚŚĂƚ
ǁŽƵůĚƉƌĞǀĞŶƚƐŝŐŶŝĨŝĐĂŶƚŝŵƉĂĐƚ͘

ϯ͘Ϯ

WŽƚĞŶƚŝĂů/ŵƉĂĐƚƐƚŽ^ƉƌŝŶŐƐtŝƚŚŝŶƚŚĞ&ĞŶŶĞƌtĂƚĞƌƐŚĞĚ

dŚĞƐƉƌŝŶŐĐůŽƐĞƐƚƚŽƚŚĞƉƌŽƉŽƐĞĚĂĚŝǌWƌŽũĞĐƚĞǆƚƌĂĐƚŝŽŶǁĞůůͲĨŝĞůĚŝƐŽŶĂŶǌĂ^ƉƌŝŶŐůŽĐĂƚĞĚ
ŝŶƚŚĞůŝƉƉĞƌDŽƵŶƚĂŝŶƐ;ƐĞĞ&ŝŐƵƌĞϯͿ͘dŚĞŽŶĂŶǌĂ^ƉƌŝŶŐŝƐĂƉƉƌŽǆŝŵĂƚĞůǇϭϭŵŝůĞƐĨƌŽŵƚŚĞ
ĐĞŶƚĞƌŽĨƚŚĞ&ĞŶŶĞƌ'ĂƉ͘ůů&ĞŶŶĞƌtĂƚĞƌƐŚĞĚƐƉƌŝŶŐƐ͕ŝŶĐůƵĚŝŶŐŽŶĂŶǌĂ^ƉƌŝŶŐ͕ĂƌĞůŽĐĂƚĞĚ
ŝŶĐƌǇƐƚĂůůŝŶĞďĞĚƌŽĐŬĨŽƌŵĂƚŝŽŶƐĂŶĚŽƵƚĐƌŽƉĂƚŵƵĐŚŚŝŐŚĞƌĞůĞǀĂƚŝŽŶƐƚŚĂŶŐƌŽƵŶĚǁĂƚĞƌ
ǁŝƚŚŝŶƚŚĞ͞ĂůůƵǀŝĂůĂƋƵŝĨĞƌ͟ŽĨƚŚĞ&ĞŶŶĞƌsĂůůĞǇ͘dĂďůĞϭŝŶĚŝĐĂƚĞƐƚŚĞĚŝĨĨĞƌĞŶĐĞŝŶĞůĞǀĂƚŝŽŶ
ďĞƚǁĞĞŶǀĂƌŝŽƵƐƐƉƌŝŶŐƐĂŶĚƚŚĞĂůůƵǀŝĂůĂƋƵŝĨĞƌ͘ŽŶĂŶǌĂ^ƉƌŝŶŐŝƐůŽĐĂƚĞĚŽǀĞƌϭϬϬϬĨĞĞƚ
ĂďŽǀĞƚŚĞŐƌŽƵŶĚǁĂƚĞƌůĞǀĞůŝŶƚŚĞĂůůƵǀŝĂůĂƋƵŝĨĞƌƵŶĚĞƌ͞ǁŽƌƐƚĐĂƐĞ͟ƌĞĐŚĂƌŐĞĐŽŶĚŝƚŝŽŶƐ͘


dĂďůĞϭ͘^ƉƌŝŶŐůĞǀĂƚŝŽŶƐhŶĚĞƌtŽƌƐƚĂƐĞZĞĐŚĂƌŐĞ^ĐĞŶĂƌŝŽ;ŝ͘Ğ͕͘ϱ͕ϬϬϬ&zͿ;ĂƋƵŝůŽŐŝĐ͕
ϮϬϭϯͿ
KƉƉŽŶĞŶƚƐƚŽƚŚĞĂĚŝǌWƌŽũĞĐƚŚĂǀĞĞǆƉƌĞƐƐĞĚĐŽŶĐĞƌŶƐƚŚĂƚƚŚĞƉƌŽƉŽƐĞĚƉƵŵƉŝŶŐĂƚƚŚĞ
ĂĚŝǌWƌŽũĞĐƚŵŝŐŚƚůŽǁĞƌŐƌŽƵŶĚǁĂƚĞƌĞůĞǀĂƚŝŽŶƐŝŶƚŚĞďĞĚƌŽĐŬĂƋƵŝĨĞƌŝŶƚŚĞǁĂƚĞƌƐŚĞĚƚŚĂƚ
ƐƵƉƉŽƌƚƐĨůŽǁĂƚŽŶĂŶǌĂ^ƉƌŝŶŐ͘dŚĞ'DDDWƉƌĞƐĞŶƚƐƚŚĞƌĞƐƵůƚƐŽĨĂŶĂŶĂůǇƐŝƐďǇ,ϮD͘,ŝůů
;ϮϬϭϭͿǁŚĞƌĞƚǁŽĐŽŶĐĞƉƚƵĂůŵŽĚĞůƐŽĨŽŶĂŶǌĂ^ƉƌŝŶŐǁĞƌĞĚĞǀĞůŽƉĞĚ͘ŽŶĂŶǌĂ^ƉƌŝŶŐǁĂƐ
ĐŚŽƐĞŶĂƐĂŶĂƉƉƌŽƉƌŝĂƚĞŝŶĚŝĐĂƚŽƌƐƉƌŝŶŐĨŽƌĂůůƐƉƌŝŶŐƐŝŶƚŚĞ&ĞŶŶĞƌtĂƚĞƌƐŚĞĚďĞĐĂƵƐĞŝƚŝƐ
ƚŚĞĐůŽƐĞƐƚƐƉƌŝŶŐƚŽƚŚĞƉƌŽƉŽƐĞĚĂĚŝǌWƌŽũĞĐƚǁĞůůͲĨŝĞůĚ͘dŚĞƌĞĨŽƌĞ͕ƚŚŝƐǁŽƵůĚďĞƚŚĞŵŽƐƚ
ůŝŬĞůǇƐƉƌŝŶŐƚŽĞǆƉĞƌŝĞŶĐĞĂŶǇhŶĚĞƐŝƌĂďůĞZĞƐƵůƚƐĨƌŽŵƚŚĞƉƌŽƉŽƐĞĚƉƵŵƉŝŶŐĂƚƚŚĞĂĚŝǌ


Ϯϰ



ZĞƉŽƌƚŽĨƚŚĞ/ŶĚĞƉĞŶĚĞŶƚWĞĞƌZĞǀŝĞǁWĂŶĞůĨŽƌ
ƚŚĞ'ƌŽƵŶĚǁĂƚĞƌDĂŶĂŐĞŵĞŶƚ͕DŽŶŝƚŽƌŝŶŐ͕ĂŶĚDŝƚŝŐĂƚŝŽŶWůĂŶĨŽƌ
ƚŚĞĂĚŝǌsĂůůĞǇ'ƌŽƵŶĚǁĂƚĞƌŽŶƐĞƌǀĂƚŝŽŶ͕ZĞĐŽǀĞƌǇ͕ĂŶĚ^ƚŽƌĂŐĞWƌŽũĞĐƚ

WƌŽũĞĐƚ͘dŚĞWĂŶĞůĂŐƌĞĞƐǁŝƚŚƚŚĞƐĞůĞĐƚŝŽŶŽĨŽŶĂŶǌĂ^ƉƌŝŶŐĂƐĂŶŝŶĚŝĐĂƚŽƌƐƉƌŝŶŐĨŽƌ
ƉŽƚĞŶƚŝĂůhŶĚĞƐŝƌĂďůĞZĞƐƵůƚƐ͘
ƐƚŚĞ&/ZĨŽƵŶĚ;^͕ϮϬϭϮĂͿ͕ĂŶĚƐƚƵĚŝĞƐƐƵďƐĞƋƵĞŶƚƚŽƚŚĞĂƉƉƌŽǀĂůŽĨƚŚĞ'DDDW;^͕
ϮϬϭϮďͿĐŽŶĐůƵĚĞ͕ƚŚĞǁĞŝŐŚƚŽĨĐƌĞĚŝďůĞĞǀŝĚĞŶĐĞŽďƚĂŝŶĞĚƚŽĚĂƚĞĚĞŵŽŶƐƚƌĂƚĞƐƚŚĂƚƚŚĞƌĞŝƐ
ŶŽĚŝƌĞĐƚŚǇĚƌĂƵůŝĐĐŽŶŶĞĐƚŝŽŶďĞƚǁĞĞŶŽŶĂŶǌĂ^ƉƌŝŶŐĂŶĚĂƌĞŐŝŽŶĂůŐƌŽƵŶĚǁĂƚĞƌƚĂďůĞŝŶƚŚĞ
ĂůůƵǀŝĂůĂƋƵŝĨĞƌŝŶ&ĞŶŶĞƌsĂůůĞǇďĞůŽǁ͘/ŶĨĂĐƚ͕ƚŚĞĚĞƚĂŝůĞĚŐĞŽůŽŐŝĐĂůŵĂƉƉŝŶŐĐŽŶĚƵĐƚĞĚĂĨƚĞƌ
ĂƉƉƌŽǀĂůŽĨƚŚĞ&/ZĂŶĚ'DDWďǇ<ĞŶŶĞǇĂŶĚd>&;ϮϬϭϴͿƉƌŽǀŝĚĞƐĨƵƌƚŚĞƌĞǀŝĚĞŶĐĞƚŚĂƚ
ŽŶĂŶǌĂ^ƉƌŝŶŐŝƐŶŽƚŚǇĚƌĂƵůŝĐĂůůǇĐŽŶŶĞĐƚĞĚƚŽƚŚĞĂůůƵǀŝĂůĂƋƵŝĨĞƌŝŶƚŚĞ&ĞŶŶĞƌsĂůůĞǇďĞůŽǁ
;ƐĞĞ&ŝŐƵƌĞƐϰĂŶĚϱͿ͘dŚƵƐ͕ŚǇƉŽƚŚĞƚŝĐĂůĐŽŶĐĞƉƚƵĂůŵŽĚĞůηϭ;͞ŽŶĐĞƉƚͲϭ͟ͿƌĞĂƐŽŶĂďůǇ
ĂƐƐƵŵĞĚƚŚĂƚŶŽŚǇĚƌĂƵůŝĐĐŽŶŶĞĐƚŝŽŶĞǆŝƐƚĞĚďĞƚǁĞĞŶŽŶĂŶǌĂ^ƉƌŝŶŐĂŶĚƚŚĞŐƌŽƵŶĚǁĂƚĞƌ
ĨůŽǁƌĞŐŝŵĞŝŶƚŚĞĂůůƵǀŝĂůĂƋƵŝĨĞƌŝŶ&ĞŶŶĞƌsĂůůĞǇďĞůŽǁ͘/ŶŽŶĐĞƉƚϭ͕ƚŚĞƐƉƌŝŶŐŝƐƐƵƉƉŽƌƚĞĚ
ďǇĂǁĂƚĞƌƐŚĞĚĂŶĚŐƌŽƵŶĚǁĂƚĞƌƐǇƐƚĞŵŝŶĨƌĂĐƚƵƌĞĚďĞĚƌŽĐŬĂďŽǀĞĂŶŽͲĨůŽǁŽƌůŽǁͲĨůŽǁ
ďŽƵŶĚĂƌǇ;Ğ͘Ő͕͘ĨĂƵůƚŽƌƐƚƌĂƚŝŐƌĂƉŚŝĐ͞ƉĞƌĐŚŝŶŐ͟ůĂǇĞƌͿ͕ĂƐĚĞƐĐƌŝďĞĚŝŶ^ĐĞŶĂƌŝŽƐϮĂŶĚϯŝŶ
ĂƋƵŝůŽŐŝĐ;ϮϬϭϯͿ͕^ĞĐƚŝŽŶϲ͘ϭ;ƐĞĞ&ŝŐƵƌĞƐϲĂŶĚϳͿ͘
ZĞĐĞŶƚ'W^ƚƌĂĐŬŝŶŐŽĨŝŐŚŽƌŶ^ŚĞĞƉƌĞƉŽƌƚĞĚůǇƐŚŽǁƐƚŚĂƚƚŚĞǇĨƌĞƋƵĞŶƚŽŶĂŶǌĂ^ƉƌŝŶŐ
;&t͕ϮϬϭϴͿ͘ŶĞĐĚŽƚĂůŝŶĨŽƌŵĂƚŝŽŶƐƵŐŐĞƐƚƐƚŚĂƚŚƵŶƚĞƌƐĂůƐŽƚĂŬĞƚŚĞǀŝĞǁƚŚĂƚŝƚŝƐ
ŝŵƉŽƌƚĂŶƚƚŽŵĂŝŶƚĂŝŶĨůŽǁĂƚŽŶĂŶǌĂ^ƉƌŝŶŐ͘ŽŵŵĞŶƚƐƌĞĐĞŝǀĞĚĚƵƌŝŶŐƚŚĞƉƵďůŝĐƌĞǀŝĞǁ
ƉĞƌŝŽĚĨŽƌƚŚĞ&/ZƐƵŐŐĞƐƚĞĚƚŚĞƉŽƚĞŶƚŝĂůĨŽƌĂĚŝƌĞĐƚŚǇĚƌĂƵůŝĐůŝŶŬďĞƚǁĞĞŶŽŶĂŶǌĂ^ƉƌŝŶŐ
ĂŶĚƚŚĞĂůůƵǀŝĂůĂƋƵŝĨĞƌŝŶ&ĞŶŶĞƌsĂůůĞǇďĞůŽǁ͘dŚĞƌĞĨŽƌĞ͕ŝŶŽƌĚĞƌƚŽĂĚĚƌĞƐƐƚŚĞƉŽƐƐŝďŝůŝƚǇŽĨ
ĂŚǇĚƌĂƵůŝĐĐŽŶŶĞĐƚŝŽŶďĞƚǁĞĞŶŽŶĂŶǌĂ^ƉƌŝŶŐĂŶĚƚŚĞĂůůƵǀŝĂůĂƋƵŝĨĞƌ͕ŚǇƉŽƚŚĞƚŝĐĂů
ĐŽŶĐĞƉƚƵĂůŵŽĚĞůηϮ;͞ŽŶĐĞƉƚͲϮ͟ͿĂƐƐƵŵĞĚƚŚĂƚĂĚŝƌĞĐƚŚǇĚƌĂƵůŝĐĐŽŶŶĞĐƚŝŽŶĞǆŝƐƚĞĚďĞƚǁĞĞŶ
ŽŶĂŶǌĂ^ƉƌŝŶŐĂŶĚƚŚĞŐƌŽƵŶĚǁĂƚĞƌĨůŽǁƌĞŐŝŵĞŝŶƚŚĞĂůůƵǀŝĂůĂƋƵŝĨĞƌŝŶ&ĞŶŶĞƌsĂůůĞǇďĞůŽǁ͘
/ŶŽŶĐĞƉƚϮ͕ƚŚĞƐƉƌŝŶŐŝƐƐƵƉƉŽƌƚĞĚďǇĂǁĂƚĞƌƐŚĞĚĂŶĚŐƌŽƵŶĚǁĂƚĞƌƐǇƐƚĞŵŝŶĨƌĂĐƚƵƌĞĚ
ďĞĚƌŽĐŬǁŝƚŚŶŽŐĞŽůŽŐŝĐďŽƵŶĚĂƌǇƚŽĨůŽǁďĞƚǁĞĞŶƚŚĞĨƌĂĐƚƵƌĞĚƌŽĐŬƐǇƐƚĞŵĂŶĚƚŚĞĂĚũĂĐĞŶƚ
ĂůůƵǀŝĂůĂƋƵŝĨĞƌ͕ĂƐĚĞƐĐƌŝďĞĚŝŶ^ĐĞŶĂƌŝŽϭŝŶĂƋƵŝůŽŐŝĐ;ϮϬϭϯͿ͕^ĞĐƚŝŽŶϲ͘ϭ;ƐĞĞ&ŝŐƵƌĞϴͿ͘
^ŽŵĞƌĞƐĞĂƌĐŚĞƌƐ;ĚŽŶ͕ϮϬϭϲ͖ĚŽŶĞƚĂů͕͘ϮϬϭϴ͖ZŽƐĞ͕ϮϬϭϳͿĐŽŶƚŝŶƵĞƚŽĂƐƐĞƌƚƚŚĞŚǇƉŽƚŚĞƐŝƐ
ŽĨĂĚŝƌĞĐƚŚǇĚƌĂƵůŝĐĐŽŶŶĞĐƚŝŽŶďĞƚǁĞĞŶŽŶĂŶǌĂ^ƉƌŝŶŐĂŶĚƚŚĞĂůůƵǀŝĂůĂƋƵŝĨĞƌ͘dŚĞŝƌ
ĂƐƐĞƌƚŝŽŶƐĂƌĞƉƌŝŶĐŝƉĂůůǇďĂƐĞĚŽŶƚŚĞŝƌĐŽŶĐůƵƐŝŽŶƐƌĞŐĂƌĚŝŶŐŐƌŽƵŶĚǁĂƚĞƌŐĞŽĐŚĞŵŝƐƚƌǇ͘
,ŽǁĞǀĞƌ͕ƚŚĞƐĞĐŽŶĐůƵƐŝŽŶƐĂƌĞĚŝƐƉƵƚĞĚďǇŽƚŚĞƌƌĞƐĞĂƌĐŚĞƌƐ;<ƌĞĂŵĞƌ͕ϮϬϭϴ͖^ĐŚƌŽƚŚ͕ϮϬϭϴ͖
<ƌĞĂŵĞƌ͕ϮϬϭϵͿ͘&ŽƌƚŚĞƉƵƌƉŽƐĞƐŽĨƚŚŝƐZĞǀŝĞǁ͕ǁĞŚĂǀĞŶŽƚĂƚƚĞŵƉƚĞĚƚŽƌĞƐŽůǀĞƚŚĞĚŝƐƉƵƚĞ
ŽǀĞƌŐĞŽĐŚĞŵŝĐĂůŝŶƚĞƌƉƌĞƚĂƚŝŽŶ͘dŚŝƐǁĂƐƵŶŶĞĐĞƐƐĂƌǇĂƐƚŚĞŝŵƉĂĐƚĂŶĂůǇƐŝƐŝŶƚŚĞ&/Z
;ϮϬϭϮĂͿ͕ŝŶĂŶĂďƵŶĚĂŶĐĞŽĨĐĂƵƚŝŽŶ͕ĂƐƐƵŵĞĚƚŚĞƌĞǁĂƐĂĚŝƌĞĐƚŚǇĚƌĂƵůŝĐĐŽŶŶĞĐƚŝŽŶ͘




Ϯϱ



ZĞƉŽƌƚŽĨƚŚĞ/ŶĚĞƉĞŶĚĞŶƚWĞĞƌZĞǀŝĞǁWĂŶĞůĨŽƌ
ƚŚĞ'ƌŽƵŶĚǁĂƚĞƌDĂŶĂŐĞŵĞŶƚ͕DŽŶŝƚŽƌŝŶŐ͕ĂŶĚDŝƚŝŐĂƚŝŽŶWůĂŶĨŽƌ
ƚŚĞĂĚŝǌsĂůůĞǇ'ƌŽƵŶĚǁĂƚĞƌŽŶƐĞƌǀĂƚŝŽŶ͕ZĞĐŽǀĞƌǇ͕ĂŶĚ^ƚŽƌĂŐĞWƌŽũĞĐƚ


&ŝŐƵƌĞϯ͗^ƉƌŝŶŐƐǁŝƚŚŝŶƚŚĞWƌŽũĞĐƚƌĞĂ;ĂƋƵŝůŽŐŝĐ͕ϮϬϭϯͿ



Ϯϲ



ZĞƉŽƌƚŽĨƚŚĞ/ŶĚĞƉĞŶĚĞŶƚWĞĞƌZĞǀŝĞǁWĂŶĞůĨŽƌ
ƚŚĞ'ƌŽƵŶĚǁĂƚĞƌDĂŶĂŐĞŵĞŶƚ͕DŽŶŝƚŽƌŝŶŐ͕ĂŶĚDŝƚŝŐĂƚŝŽŶWůĂŶĨŽƌ
ƚŚĞĂĚŝǌsĂůůĞǇ'ƌŽƵŶĚǁĂƚĞƌŽŶƐĞƌǀĂƚŝŽŶ͕ZĞĐŽǀĞƌǇ͕ĂŶĚ^ƚŽƌĂŐĞWƌŽũĞĐƚ


&ŝŐƵƌĞϰ͗'ĞŽůŽŐŝĐDĂƉĂŶĚƌŽƐƐ^ĞĐƚŝŽŶͲ͛>ŽĐĂƚŝŽŶ^ŽƵƚŚǁĞƐƚĞƌŶůŝƉƉĞƌDŽƵŶƚĂŝŶƐĂŶĚ
&ĞŶŶĞƌsĂůůĞǇ;<ĞŶŶĞǇĂŶĚd>&͕ϮϬϭϴͿ



Ϯϳ



ZĞƉŽƌƚŽĨƚŚĞ/ŶĚĞƉĞŶĚĞŶƚWĞĞƌZĞǀŝĞǁWĂŶĞůĨŽƌ
ƚŚĞ'ƌŽƵŶĚǁĂƚĞƌDĂŶĂŐĞŵĞŶƚ͕DŽŶŝƚŽƌŝŶŐ͕ĂŶĚDŝƚŝŐĂƚŝŽŶWůĂŶĨŽƌ
ƚŚĞĂĚŝǌsĂůůĞǇ'ƌŽƵŶĚǁĂƚĞƌŽŶƐĞƌǀĂƚŝŽŶ͕ZĞĐŽǀĞƌǇ͕ĂŶĚ^ƚŽƌĂŐĞWƌŽũĞĐƚ


&ŝŐƵƌĞϱ͗'ĞŽůŽŐŝĐƌŽƐƐ^ĞĐƚŝŽŶͲ͛^ŽƵƚŚǁĞƐƚĞƌŶůŝƉƉĞƌDŽƵŶƚĂŝŶƐĂŶĚ&ĞŶŶĞƌsĂůůĞǇ
;<ĞŶŶĞǇĂŶĚd>&͕ϮϬϭϴͿ



Ϯϴ



ZĞƉŽƌƚŽĨƚŚĞ/ŶĚĞƉĞŶĚĞŶƚWĞĞƌZĞǀŝĞǁWĂŶĞůĨŽƌ
ƚŚĞ'ƌŽƵŶĚǁĂƚĞƌDĂŶĂŐĞŵĞŶƚ͕DŽŶŝƚŽƌŝŶŐ͕ĂŶĚDŝƚŝŐĂƚŝŽŶWůĂŶĨŽƌ
ƚŚĞĂĚŝǌsĂůůĞǇ'ƌŽƵŶĚǁĂƚĞƌŽŶƐĞƌǀĂƚŝŽŶ͕ZĞĐŽǀĞƌǇ͕ĂŶĚ^ƚŽƌĂŐĞWƌŽũĞĐƚ

'ŝǀĞŶƚŚĞŐĞŽůŽŐŝĐĂůŵĂƉƉŝŶŐŽĨ<ĞŶŶĞǇĂŶĚd>&;ϮϬϭϴͿ͕ƚŚĞŚǇĚƌŽůŽŐŝĐĂƐƐĞƐƐŵĞŶƚŝŶĂƋƵŝůŽŐŝĐ
;ϮϬϭϯͿ͕ĂŶĚĨƵŶĚĂŵĞŶƚĂůŚǇĚƌŽŐĞŽůŽŐŝĐĐŽŶĐĞƉƚƐ͕ƚŚĞWĂŶĞůŚĂƐĐŽŶĐůƵĚĞĚƚŚĂƚƚŚĞǁĞŝŐŚƚŽĨ
ĐƌĞĚŝďůĞĞǀŝĚĞŶĐĞƐƵŐŐĞƐƚƐƚŚĂƚŶŽĚŝƌĞĐƚŚǇĚƌĂƵůŝĐĐŽŶŶĞĐƚŝŽŶĞǆŝƐƚƐďĞƚǁĞĞŶŽŶĂŶǌĂ^ƉƌŝŶŐ
ĂŶĚƚŚĞĂůůƵǀŝĂůĂƋƵŝĨĞƌŝŶ&ĞŶŶĞƌsĂůůĞǇďĞůŽǁ͘dŚĞĞǀŝĚĞŶĐĞŝŶĐůƵĚĞƐ͕ďƵƚŝƐŶŽƚůŝŵŝƚĞĚƚŽ͕ƚŚĞ
ĨŽůůŽǁŝŶŐ͗
x dŚĞϭϭŵŝůĞĚŝƐƚĂŶĐĞďĞƚǁĞĞŶƚŚĞƉƌŽƉŽƐĞĚƉƵŵƉŝŶŐĂƚƚŚĞĂĚŝǌWƌŽũĞĐƚǁĞůůͲĨŝĞůĚĂŶĚ
ŽŶĂŶǌĂ^ƉƌŝŶŐ
x dŚĞŽǀĞƌϭ͕ϬϬϬͲĨŽŽƚĐŚĂŶŐĞŝŶĞůĞǀĂƚŝŽŶďĞƚǁĞĞŶŐƌŽƵŶĚǁĂƚĞƌŝŶ&ĞŶŶĞƌsĂůůĞǇĂŶĚ
ŽŶĂŶǌĂ^ƉƌŝŶŐ
x dŚĞŚǇĚƌŽůŽŐŝĐŶĂƚƵƌĞŽĨƚŚĞĨƌĂĐƚƵƌĞĚďĞĚƌŽĐŬǁĂƚĞƌƐŚĞĚƐƵƉƉŽƌƚŝŶŐŽŶĂŶǌĂ^ƉƌŝŶŐĂŶĚ
ƚŚĞĂůůƵǀŝĂůĚĞƉŽƐŝƚƐŝŶ&ĞŶŶĞƌsĂůůĞǇ
x dŚĞŝĚĞŶƚŝĨŝĐĂƚŝŽŶŽĨĨĂƵůƚƐŝŶƚŚĞǀŝĐŝŶŝƚǇŽĨŽŶĂŶǌĂ^ƉƌŝŶŐƚŚĂƚĐŽŶƚƌŽůƐƉƌŝŶŐůŽĐĂƚŝŽŶďǇ
<ĞŶŶĞƌĂŶĚd>&;ϮϬϭϴͿ
x dŚĞĞǀĂůƵĂƚŝŽŶŽĨŐƌŽƵŶĚǁĂƚĞƌŐĞŽĐŚĞŵŝƐƚƌǇĂƚŽŶĂŶǌĂ^ƉƌŝŶŐďǇ<ƌĞĂŵĞƌ;ϮϬϭϵͿ͕ŶŽƚĂďůǇ
ůŽǁĞƌǁĂƚĞƌƚĞŵƉĞƌĂƚƵƌĞƐĂŶĚƐƉƌŝŶŐĨůŽǁǀĂƌŝĂƚŝŽŶ
x dŚĞŝŶĨŝůƚƌĂƚŝŽŶŽĨƐƚƌĞĂŵĨůŽǁƐƵƉƉŽƌƚĞĚďǇŽŶĂŶǌĂ^ƉƌŝŶŐŝŵŵĞĚŝĂƚĞůǇĚŽǁŶͲƐƚƌĞĂŵŽĨ
ƚŚĞƐƉƌŝŶŐ;ŝ͘Ğ͕͘ƚŚĞƉƌĞƐĞŶĐĞŽĨĂǀĂĚŽƐĞǌŽŶĞĚŽǁŶͲƐƚƌĞĂŵŽĨŽŶĂŶǌĂ^ƉƌŝŶŐͿ
ĞƐƉŝƚĞƚŚĞǁĞŝŐŚƚŽĨĞǀŝĚĞŶĐĞ͕ŝŶƉĞƌĨŽƌŵŝŶŐŽƵƌZĞǀŝĞǁ͕ƚŚĞWĂŶĞůŚĂƐĐŽŶƐŝĚĞƌĞĚƚŚĞ
ƉŽƚĞŶƚŝĂůĨŽƌĂŶhŶĚĞƐŝƌĂďůĞZĞƐƵůƚĂƐƐƵŵŝŶŐƚŚĂƚĂĚŝƌĞĐƚŚǇĚƌĂƵůŝĐĐŽŶŶĞĐƚŝŽŶĞǆŝƐƚƐ͕ĂŶĚƚŚĞ
ƉŽƐƐŝďůĞŶĞĞĚĨŽƌŵŝƚŝŐĂƚŝŽŶ͘


&ŝŐƵƌĞϲ͗^ĐĞŶĂƌŝŽϮʹ&ĂƵůƚĐƚƐĂƐĂWĂƌƚŝĂů'ƌŽƵŶĚǁĂƚĞƌ&ůŽǁĂƌƌŝĞƌ;'ƌŽƵŶĚǁĂƚĞƌŝŶ
ůůƵǀŝƵŵEKdŝŶŝƌĞĐƚ,ǇĚƌĂƵůŝĐŽŵŵƵŶŝĐĂƚŝŽŶǁŝƚŚ^ƉƌŝŶŐͿ;ĂƋƵŝůŽŐŝĐ͕ϮϬϭϯͿ


Ϯϵ



ZĞƉŽƌƚŽĨƚŚĞ/ŶĚĞƉĞŶĚĞŶƚWĞĞƌZĞǀŝĞǁWĂŶĞůĨŽƌ
ƚŚĞ'ƌŽƵŶĚǁĂƚĞƌDĂŶĂŐĞŵĞŶƚ͕DŽŶŝƚŽƌŝŶŐ͕ĂŶĚDŝƚŝŐĂƚŝŽŶWůĂŶĨŽƌ
ƚŚĞĂĚŝǌsĂůůĞǇ'ƌŽƵŶĚǁĂƚĞƌŽŶƐĞƌǀĂƚŝŽŶ͕ZĞĐŽǀĞƌǇ͕ĂŶĚ^ƚŽƌĂŐĞWƌŽũĞĐƚ


&ŝŐƵƌĞϳ͗^ĐĞŶĂƌŝŽϯʹ^ƚƌĂƚŝŐƌĂƉŚŝĐhŶŝƚ;ŝ͘Ğ͘ƋƵŝƚĂƌĚͿĐƚƐĂƐĂWĂƌƚŝĂů'ƌŽƵŶĚǁĂƚĞƌ&ůŽǁ
ĂƌƌŝĞƌ;'ƌŽƵŶĚǁĂƚĞƌŝŶůůƵǀŝƵŵEKdŝŶŝƌĞĐƚ,ǇĚƌĂƵůŝĐŽŵŵƵŶŝĐĂƚŝŽŶǁŝƚŚ^ƉƌŝŶŐͿ
;ĂƋƵŝůŽŐŝĐ͕ϮϬϭϯͿ


&ŝŐƵƌĞϴ͗^ĐĞŶĂƌŝŽϭʹ'ƌŽƵŶĚǁĂƚĞƌŝŶůůƵǀŝƵŵŝŶŝƌĞĐƚ,ǇĚƌĂƵůŝĐŽŵŵƵŶŝĐĂƚŝŽŶǁŝƚŚ;ĂŶĚ
^ƵƐƚĂŝŶŝŶŐͿ^ƉƌŝŶŐ;ĂƋƵŝůŽŐŝĐ͕ϮϬϭϯͿ
/ƚŚĂƐďĞĞŶŶŽƚĞĚŝŶƐƚƵĚŝĞƐĐŽŶĚƵĐƚĞĚĂĨƚĞƌĂƉƉƌŽǀĂůŽĨƚŚĞ&/Z;^͕ϮϬϭϮĂͿĂŶĚ'DDDW
;^͕ϮϬϭϮďͿďǇ<ĞŶŶĞǇĂŶĚd>&;ϮϬϭϴͿƚŚĂƚƐƉƌŝŶŐůĞǀĞůĂŶĚĨůŽǁŚĂƐĨĂůůĞŶŝŶƌĞĐĞŶƚǇĞĂƌƐĂƐĂ
ƌĞƐƵůƚŽĨĐůŝŵĂƚŝĐĐŽŶĚŝƚŝŽŶƐ͕ĂŶĚƚŚŝƐŵĂǇĐŽŶƚŝŶƵĞ͗
͞&ŝĞůĚŵĂƉƉŝŶŐǁŝƚŚŝŶƚŚĞŽŶĂŶǌĂ^ƉƌŝŶŐ͞ǁĂƚĞƌƐŚĞĚ͟ĂƌĞĂŝĚĞŶƚŝĨŝĞĚĂƌĞĂƐŽĨǀĞƌǇ
ƐƚƌŽŶŐƐĞĐŽŶĚĂƌǇŵŝŶĞƌĂůŝǌĂƚŝŽŶĂŶĚǁĞĂƚŚĞƌŝŶŐ͘dŚŝƐǁĂƐŽďƐĞƌǀĞĚĂƐĐŚĞŵŝĐĂů


ϯϬ



ZĞƉŽƌƚŽĨƚŚĞ/ŶĚĞƉĞŶĚĞŶƚWĞĞƌZĞǀŝĞǁWĂŶĞůĨŽƌ
ƚŚĞ'ƌŽƵŶĚǁĂƚĞƌDĂŶĂŐĞŵĞŶƚ͕DŽŶŝƚŽƌŝŶŐ͕ĂŶĚDŝƚŝŐĂƚŝŽŶWůĂŶĨŽƌ
ƚŚĞĂĚŝǌsĂůůĞǇ'ƌŽƵŶĚǁĂƚĞƌŽŶƐĞƌǀĂƚŝŽŶ͕ZĞĐŽǀĞƌǇ͕ĂŶĚ^ƚŽƌĂŐĞWƌŽũĞĐƚ

ǁĞĂƚŚĞƌŝŶŐŽĨƉůĂŐŝŽĐůĂƐĞƉŚĞŶŽĐƌǇƐƚƐŝŶƚŚĞŝŐŶĞŽƵƐƌŽĐŬƐ͕ǀĞŝŶƐŽĨƋƵĂƌƚǌĂŶĚŝƌŽŶ
ŵŝŶĞƌĂůƐ͕ĂďƵŶĚĂŶƚĐŽůŽƌĨƵů;ƌĞĚƐ͕ŽƌĂŶŐĞ͕ƉƵƌƉůĞĐŽůŽƌͿƐĞĐŽŶĚĂƌǇŵŝŶĞƌĂůƐĂůŽŶŐ
ĨƌĂĐƚƵƌĞƐĂŶĚƉĞŶĞƚƌĂƚŝǀĞƚŽƚŚĞƌŽĐŬƐ͕ĂŶĚĂďƵŶĚĂŶƚůŝĞƐĞŐĂŶŐďĂŶĚŝŶŐƌŝŶŐƐ͘,ŽǁĞǀĞƌ͕
ĂůŽŶŐƚŚĞŽƵƚĞƌůŝŵŝƚƐŽĨƚŚĞŽŶĂŶǌĂ^ƉƌŝŶŐ͞ǁĂƚĞƌƐŚĞĚ͟ĂƌĞĂ͕ƚŚĞĚĞŐƌĞĞŽĨƐĞĐŽŶĚĂƌǇ
ĐŚĞŵŝĐĂůǁĞĂƚŚĞƌŝŶŐĂŶĚŵŝŶĞƌĂůŝǌĂƚŝŽŶĚƌĂŵĂƚŝĐĂůůǇĚĞĐƌĞĂƐĞĚ;&ŝŐƵƌĞϮͲϱͿ͘^ƚƌŽŶŐůǇ
ĂůƚĞƌĞĚƌŽĐŬƐŝŶƚŚĞǀŝĐŝŶŝƚǇŽĨƚŚĞŽŶĂŶǌĂ^ƉƌŝŶŐŽĐĐƵƌĨƌŽŵƚŚĞƐƉƌŝŶŐĂƌĞĂƚŽŶĞĂƌůǇ
ƚŚĞƚŽƉŽĨƚŚĞůŽĐĂůƌŝĚŐĞƐƚŽǁĂƌĚƚŚĞŶŽƌƚŚ͕ĂŶĚƐůŝŐŚƚůǇďĞůŽǁƚŚĞŵŽƵŶƚĂŝŶƌŝĚŐĞƐƚŽ
ƚŚĞŶŽƌƚŚĞĂƐƚ͘dŚĞƐĞŽďƐĞƌǀĂƚŝŽŶƐƐƵŐŐĞƐƚƚŚĂƚĨůƵŝĚƐŽŶĐĞĨůŽǁĞĚĂƚŚŝŐŚĞƌĞůĞǀĂƚŝŽŶƐŝŶ
ƚŚĞƉĂƐƚĂŶĚƚŚĂƚƚŚĞĨůƵŝĚƐƉƌĞĨĞƌĞŶƚŝĂůůǇŵĂǇŚĂǀĞƉƌŝŵĂƌŝůǇĨůŽǁĞĚĨƌŽŵƚŚĞŶŽƌƚŚ͘
/ƚŝƐŝŶƚĞƌĞƐƚŝŶŐƚŽƉŽŝŶƚŽƵƚƚŚĂƚƚŚĞdƵŶŶĞůtĞůůǁĂƐůŝŬĞůǇĞǆĐĂǀĂƚĞĚŶŽƚĨŽƌŵŝŶĞƌĂůƐ͕
ďƵƚŝŶƐƚĞĂĚƚŽŽďƚĂŝŶŐƌŽƵŶĚǁĂƚĞƌ͘ŵĞƚĂůƉŝƉĞŝƐŽďƐĞƌǀĞĚƚŽŚĂǀĞďĞĞŶŝŶƐƚĂůůĞĚŝŶƚŽ
ƚŚĞƚƵŶŶĞůǁŚĞƌĞĂŵŽƵŶĚŽĨĞĂƌƚŚĂƚƚŚĞĞŶƚƌĂŶĐĞŽĨƚŚĞƚƵŶŶĞůĂůůŽǁĞĚĨŽƌƉŽŶĚŝŶŐ
ǁĂƚĞƌƚŽŽĐĐƵƌŝŶƐŝĚĞƚŚĞƚƵŶŶĞů͘/ƚĐĂŶďĞŽďƐĞƌǀĞĚƚŽĚĂǇŝŶƚŚĞƚƵŶŶĞůƚŚĂƚƚŚĞĨĂƵůƚ
ǌŽŶĞŝƐĂŐƌŽƵŶĚǁĂƚĞƌďĂƌƌŝĞƌ͕ǁŝƚŚƌŽĐŬƐŶŽƌƚŚĞĂƐƚŽĨƚŚĞĨĂƵůƚǌŽŶĞƚŚĂƚĂƌĞŵŽŝƐƚĂŶĚ
ƌŽĐŬƐǁŝƚŚƚŚĞĨĂƵůƚŐŽƵŐĞǌŽŶĞƚŚĂƚĂƌĞĚƌǇ͘'ƌŽƵŶĚǁĂƚĞƌŵĂǇŚĂǀĞŚŝƐƚŽƌŝĐĂůůǇďĞĞŶ
ŚŝŐŚĞƌŚĞƌĞ;ĂƐƉƌŝŶŐ͍ͿƚŚĂŶŝŶŽƚŚĞƌůŽĐĂƚŝŽŶƐŝŶƚŚĞŽŶĂŶǌĂ^ƉƌŝŶŐĐƵƐƉĂƚĞǀĂůůĞǇĚƵĞ
ƚŽƚŚĞŝŶƚĞƌƐĞĐƚŝŽŶŽĨƚŚĞ^ŽƵƚŚǁĞƐƚĞƌŶŽƵŶĚĂƌǇ&ĂƵůƚŽŶĞĂŶĚĂŶŽƌƚŚĞĂƐƚͲƐŽƵƚŚǁĞƐƚ
ƚƌĞŶĚŝŶŐƐŵĂůůĞƌƐĐĂůĞĨĂƵůƚĞǆƚĞŶĚŝŶŐĂĐƌŽƐƐƚŚĞǀĂůůĞǇƚŽƚŚĞŶŽƌƚŚĞĂƐƚ;&ŝŐƵƌĞϮͲϱͿ͘
dŚĞƐĞĚĂƚĂƐƵŐŐĞƐƚƚŚĂƚƚŚĞdƵŶŶĞůtĞůů͞ƐƉƌŝŶŐ͟ĞǆŚŝďŝƚƐĂƐŵĂůůͲƐĐĂůĞǀĞƌƐŝŽŶŝŶƚĞƌŵƐ
ŽĨĨĂƵůƚƐƚƌƵĐƚƵƌĞĂƐƚŚĂƚƉƌŽƉŽƐĞĚĨŽƌƚŚĞŽŶĂŶǌĂ^ƉƌŝŶŐʹĚƵĞƚŽƚŚĞŝŶƚĞƌƐĞĐƚŝŽŶŽĨ
ƚǁŽĨĂƵůƚǌŽŶĞƐĂƚŚŝŐŚĂŶŐůĞƐƚŽŽŶĞĂŶŽƚŚĞƌ͘
ŶĂŶĐŝĞŶƚĂďĂŶĚŽŶĞĚĐŚĂŶŶĞůŽĨůŝŬĞůǇůĂƚĞWůĞŝƐƚŽĐĞŶĞĂŐĞǁĂƐŝĚĞŶƚŝĨŝĞĚůĞƐƐƚŚĂŶϮϬϬ
ĨĞĞƚǁĞƐƚŽĨƚŚĞŽŶĂŶǌĂ^ƉƌŝŶŐ;&ŝŐƵƌĞϮͲϱͿ͘dŚĞĂďĂŶĚŽŶĞĚĐŚĂŶŶĞůŝƐĂƉƉƌŽǆŝŵĂƚĞůǇ
ϭϬƚŽϭϱĨĞĞƚĂďŽǀĞƚŚĞĐƵƌƌĞŶƚŽŶĂŶǌĂ^ƉƌŝŶŐtĂƐŚĞůĞǀĂƚŝŽŶĂŶĚŽŶĐĞĨůŽǁĞĚ
ĞƐƐĞŶƚŝĂůůǇĚƵĞƐŽƵƚŚ͘dŚĞƐŝŐŶŝĨŝĐĂŶĐĞŽĨƚŚĞĂďĂŶĚŽŶĞĚǁĂƐŚǁŝƚŚƚŚĞŽŶĂŶǌĂ^ƉƌŝŶŐ
ŝƐƚŚĂƚĂďƵŶĚĂŶƚƚƌĂǀĞƌƚŝŶĞĚĞƉŽƐŝƚƐŽĐĐƵƌŝŶƚŚĞƐĞĚŝŵĞŶƚƐĂƚƚŚĞďĂƐĞŽĨƚŚĞǁĂƐŚĂŶĚ
ĂĚũĂĐĞŶƚďĂƌĚĞƉŽƐŝƚƐ͘dŚĞĐĂƌďŽŶĂƚĞƚƌĂǀĞƌƚŝŶĞĚĞƉŽƐŝƚƐĂƌĞŽǀĞƌϴĨĞĞƚƚŚŝĐŬĂŶĚĚƵĞƚŽ
ƚŚĞŝƌĞůĞǀĂƚŝŽŶĂďŽǀĞƚŚĞĐƵƌƌĞŶƚŽŶĂŶǌĂ^ƉƌŝŶŐƐƵŐŐĞƐƚƚŚĂƚĚƵƌŝŶŐƚŚĞWůĞŝƐƚŽĐĞŶĞ͕
ŐƌŽƵŶĚǁĂƚĞƌůĞǀĞůƐŝŶƚŚĞŽŶĂŶǌĂĐƵƐƉĂƚĞǀĂůůĞǇĂƌĞĂǁĞƌĞŚŝŐŚĞƌďǇŽǀĞƌϭϬƚŽϭϱĨĞĞƚ
ŵŝŶŝŵƵŵ͘dŚŝƐŽďƐĞƌǀĂƚŝŽŶŝƐĐŽŶƐŝƐƚĞŶƚǁŝƚŚƚŚĞŽďƐĞƌǀĂƚŝŽŶŽĨƉƌŽŶŽƵŶĐĞĚƐĞĐŽŶĚĂƌǇ
ǁĞĂƚŚĞƌŝŶŐĂŶĚŵŝŶĞƌĂůŝǌĂƚŝŽŶŽĨƌŽĐŬƐĂƚŚŝŐŚĞƌĞůĞǀĂƚŝŽŶƐǁŝƚŚŝŶƚŚĞŽŶĂŶǌĂ^ƉƌŝŶŐ
ĐƵƐƉĂƚĞǀĂůůĞǇ͛͘
&ƵƌƚŚĞƌŵŽƌĞ͕ǀĂƌŝĂƚŝŽŶŝŶĨůŽǁĂƚŽŶĂŶǌĂ^ƉƌŝŶŐŝƐŶŽƚĞĚďǇŽƚŚĞƌƌĞƐĞĂƌĐŚĞƌƐ͕ŝŶĐůƵĚŝŶŐƚŚŽƐĞ
ƚŚĂƚƉŽƐƚƵůĂƚĞĂĚŝƌĞĐƚŚǇĚƌĂƵůŝĐĐŽŶŶĞĐƚŝŽŶďĞƚǁĞĞŶƚŚĞƐƉƌŝŶŐĂŶĚŐƌŽƵŶĚǁĂƚĞƌŝŶƚŚĞĂůůƵǀŝĂů
ĂƋƵŝĨĞƌ;ĚŽŶ͕ϮϬϭϲ͖ĚŽŶĞƚĂů͕ϮϬϭϴ͖ZŽƐĞ͕ϮϬϭϳͿ͘
ŽŶĐĞƉƚϮŝƐĂƐŝŵƉůĞƌĞƉƌĞƐĞŶƚĂƚŝŽŶŽĨĂŐĞŶĞƌŝĐŵŽƵŶƚĂŝŶƐǇƐƚĞŵǁŝƚŚƐŝŵŝůĂƌĐŚĂƌĂĐƚĞƌŝƐƚŝĐƐƚŽ
ƚŚĞůŝƉƉĞƌDŽƵŶƚĂŝŶƐĂŶĚǁĂƐŝŶƚĞŶĚĞĚƚŽĞǀĂůƵĂƚĞƚŚĞŐĞŶĞƌĂůƌĞƐƉŽŶƐĞŽĨĂǁĂƚĞƌƚĂďůĞŝŶ


ϯϭ



ZĞƉŽƌƚŽĨƚŚĞ/ŶĚĞƉĞŶĚĞŶƚWĞĞƌZĞǀŝĞǁWĂŶĞůĨŽƌ
ƚŚĞ'ƌŽƵŶĚǁĂƚĞƌDĂŶĂŐĞŵĞŶƚ͕DŽŶŝƚŽƌŝŶŐ͕ĂŶĚDŝƚŝŐĂƚŝŽŶWůĂŶĨŽƌ
ƚŚĞĂĚŝǌsĂůůĞǇ'ƌŽƵŶĚǁĂƚĞƌŽŶƐĞƌǀĂƚŝŽŶ͕ZĞĐŽǀĞƌǇ͕ĂŶĚ^ƚŽƌĂŐĞWƌŽũĞĐƚ

ĨƌĂĐƚƵƌĞĚďĞĚƌŽĐŬŽĨŵŽƵŶƚĂŝŶƐƵŶĚĞƌǀĂƌŝŽƵƐĂƐƐƵŵƉƚŝŽŶƐƚŚĂƚĂƌĞƐƉĞĐŝĨŝĐƚŽŚǇĚƌŽŐĞŽůŽŐŝĐ
ĐŽŶĚŝƚŝŽŶƐĂƚŽŶĂŶǌĂ^ƉƌŝŶŐ͘dŚĞƌĞƐƵůƚƐŽĨƚŚĞŽŶĐĞƉƚͲϮŵŽĚĞůƐƵŐŐĞƐƚĞĚƚŚĂƚĂƚĞŶͲĨŽŽƚ
ĚĞĐůŝŶĞŝŶŐƌŽƵŶĚǁĂƚĞƌůĞǀĞůƐŝŶƚŚĞĂůůƵǀŝĂůĂƋƵŝĨĞƌŝŶƚŚĞ&ĞŶŶĞƌsĂůůĞǇďĞůŽǁŽŶĂŶǌĂ^ƉƌŝŶŐ
ĐŽƵůĚƌĞƐƵůƚŝŶĂďŽƵƚŽŶĞĨŽŽƚŽĨĚƌĂǁĚŽǁŶĂƚƚŚĞƐƉƌŝŶŐƐĂĨƚĞƌϱϬǇĞĂƌƐŽĨƉƵŵƉŝŶŐĂƚƚŚĞĂĚŝǌ
WƌŽũĞĐƚĂŶĚƐŝǆƚŽƐĞǀĞŶĨĞĞƚŽĨĚƌĂǁĚŽǁŶĂƚŽŶĂŶǌĂ^ƉƌŝŶŐĂĨƚĞƌŚƵŶĚƌĞĚƐŽĨǇĞĂƌƐ͕ĂƐƐƵŵŝŶŐ
ƚŚĂƚƚŚĞĚĞĐůŝŶĞŝŶƚŚĞĂůůƵǀŝĂůĂƋƵŝĨĞƌǁĂƐŵĂŝŶƚĂŝŶĞĚĂƚƚĞŶĨĞĞƚŽĨĚƌĂǁĚŽǁŶŝŶĚĞĨŝŶŝƚĞůǇ͘
dŚĞƐĞĚƌĂǁĚŽǁŶƐŝŶŐƌŽƵŶĚǁĂƚĞƌĞůĞǀĂƚŝŽŶĂƚƚƌŝďƵƚĞĚƚŽƚŚĞƉƌŽƉŽƐĞĚƉƵŵƉŝŶŐĂƚƚŚĞĂĚŝǌ
WƌŽũĞĐƚǁĞƌĞĚĞĞŵĞĚƚŽďĞǁŝƚŚŝŶƚŚĞƌĂŶŐĞŽĨƚŚĞŚŝƐƚŽƌŝĐŐƌŽƵŶĚǁĂƚĞƌůĞǀĞůĨůƵĐƚƵĂƚŝŽŶƐ
ƌĞƐƵůƚŝŶŐĨƌŽŵŶĂƚƵƌĂůĐůŝŵĂƚŝĐĐŽŶĚŝƚŝŽŶƐ;^͕ϮϬϭϮĂͿ͘dŚĞƌĞĨŽƌĞ͕ƚŚĞŝŵƉĂĐƚƐǁĞƌĞĐŽŶƐŝĚĞƌĞĚ
ƚŽďĞ͕ŶŽƚŽŶůǇƌĞŵŽƚĞĂŶĚƵŶůŝŬĞůǇ͕ďƵƚĂůƐŽŝŶƐŝŐŶŝĨŝĐĂŶƚ;^͕ϮϬϭϮĂͿ͘

ϯ͘ϯ

WŽƚĞŶƚŝĂů/ŵƉĂĐƚƐƚŽƌŝŶĞZĞƐŽƵƌĐĞƐĂƚƌŝƐƚŽůĂŶĚĂĚŝǌƌǇ>ĂŬĞƐ

dŚĞŚǇƉĞƌͲƐĂůŝŶĞŐƌŽƵŶĚǁĂƚĞƌďĞŶĞĂƚŚƚŚĞƌŝƐƚŽůĂŶĚĂĚŝǌĚƌǇůĂŬĞƐƐƵƉƉŽƌƚƐƚǁŽĞǆŝƐƚŝŶŐ
ŵŝŶĞƌĂůƐƚƌŝƉͲŵŝŶŝŶŐŽƉĞƌĂƚŝŽŶƐ͘dŚĞƐĞŽƉĞƌĂƚŝŽŶƐĞǀĂƉŽƌĂƚĞƚŚĞŚǇƉĞƌͲƐĂůŝŶĞŐƌŽƵŶĚǁĂƚĞƌ
ĨƌŽŵďĞŶĞĂƚŚƚŚĞĚƌǇůĂŬĞƐƚŽƌĞĐŽǀĞƌƚŚĞƉƌĞĐŝƉŝƚĂƚĞĚƐĂůƚƐ͘dŚĞhŶĚĞƐŝƌĂďůĞZĞƐƵůƚƐƚŽƌŝŶĞ
ZĞƐŽƵƌĐĞƐŽŶƌŝƐƚŽůĂŶĚĂĚŝǌĚƌǇůĂŬĞƐƚŚĂƚĐŽƵůĚƌĞƐƵůƚĨƌŽŵƉƌŽƉŽƐĞĚƉƵŵƉŝŶŐĂƚƚŚĞĂĚŝǌ
WƌŽũĞĐƚŝŶĐůƵĚĞƚŚĞĨŽůůŽǁŝŶŐ͗;ϭͿůŽǁĞƌŝŶŐŽĨŚǇƉĞƌͲƐĂůŝŶĞŐƌŽƵŶĚǁĂƚĞƌůĞǀĞůƐŝŶďƌŝŶĞƌĞĐŽǀĞƌǇ
ǁĞůůƐĂŶĚďƌŝŶĞƐƵƉƉůǇƚƌĞŶĐŚĞƐƵƐĞĚďǇƚŚĞŵŝŶĞƌĂůƐƚƌŝƉͲŵŝŶŝŶŐŽƉĞƌĂƚŝŽŶƐ͖ĂŶĚ;ϮͿŝŵƉĂĐƚƐƚŽ
ƚŚĞŐĞŽĐŚĞŵŝƐƚƌǇŽĨƚŚĞŚǇƉĞƌͲƐĂůŝŶĞŐƌŽƵŶĚǁĂƚĞƌ;Ğ͘Ő͕͘ƌĞĚƵĐĞĚĐĂůĐŝƵŵĐŚůŽƌŝĚĞŽƌƐŽĚŝƵŵ
ĐŚůŽƌŝĚĞǁŝƚŚŝŶƚŚĞďƌŝŶĞͿƚŚĂƚŝŵƉĂĐƚƉƌĞĐŝƉŝƚĂƚĞƌĞĐŽǀĞƌǇ͘
EƵŵĞƌŝĐĂůŐƌŽƵŶĚǁĂƚĞƌŵŽĚĞůŝŶŐƉĞƌĨŽƌŵĞĚďǇ'^^/;ϮϬϭϭͿƐŚŽǁƐƚŚĂƚ͕ĚĞƉĞŶĚŝŶŐŽŶƚŚĞ
ƌĞĐŚĂƌŐĞĂŵŽƵŶƚƵƐĞĚŝŶƚŚĞŵŽĚĞůŝŶŐ͕ďĞƚǁĞĞŶϯϬĂŶĚϲϱĨĞĞƚŽĨĚƌĂǁĚŽǁŶǁŝůůŽĐĐƵƌ
ďĞŶĞĂƚŚƌŝƐƚŽů>ĂŬĞ͘/ŶŐĞŶĞƌĂů͕ƚŚĞƚƌĞŶĐŚĞƐƵƐĞĚƚŽĞǆƉŽƐĞƐĂůŝŶĞŐƌŽƵŶĚǁĂƚĞƌƚŽ
ĞǀĂƉŽƌĂƚŝŽŶĂŶĚƉƌĞĐŝƉŝƚĂƚĞƐĂůƚƐĨŽƌŵŝŶĞƌĂůƐƚƌŝƉͲŵŝŶŝŶŐŽƉĞƌĂƚŝŽŶƐĂƚƌŝƐƚŽůƌǇ>ĂŬĞĂƌĞ
ĂďŽƵƚϭϮĨĞĞƚĚĞĞƉ͘dŚĞƌĞĨŽƌĞ͕ŽŶĐĞŐƌŽƵŶĚǁĂƚĞƌůĞǀĞůƐďĞŶĞĂƚŚƌŝƐƚŽůƌǇ>ĂŬĞĚĞĐůŝŶĞďĞůŽǁ
ϭϮĨĞĞƚďĞůŽǁŐƌŽƵŶĚƐƵƌĨĂĐĞ;ďŐƐͿ͕ƚŚĞƚƌĞŶĐŚĞƐǁŝůůďĞĚƌǇ͕ĐƵƌƚĂŝůŝŶŐĐƵƌƌĞŶƚŵŝŶĞƌĂůƐƚƌŝƉͲ
ŵŝŶŝŶŐŽƉĞƌĂƚŝŽŶƐ͘ƐŶŽƚĞĚŝŶƚŚĞ&/Z;^͕ϮϬϭϮĂͿ͕ƵŶĚĞƌŶĂƚƵƌĂůĐůŝŵĂƚŝĐĐŽŶĚŝƚŝŽŶƐ͕
ŐƌŽƵŶĚǁĂƚĞƌůĞǀĞůƐďĞŶĞĂƚŚƚŚĞĚƌǇůĂŬĞƐŚĂǀĞĚĞĐůŝŶĞĚĂƚƚŝŵĞƐĂŶĚƚŚĞƐĞƚƌĞŶĐŚĞƐǁĞƌĞĚƌǇ͘
/ĨƚŚĞŐƌŽƵŶĚǁĂƚĞƌůĞǀĞůƉƌĞĚŝĐƚŝŽŶƐĨƌŽŵƚŚĞŵŽĚĞůŝŶŐĐŽŵĞƚŽƉĂƐƐ͕ŝƚŝƐůŝŬĞůǇƚŚĂƚŽƌƌĞĐƚŝǀĞ
DĞĂƐƵƌĞƐǁŝůůŶĞĞĚƚŽďĞŝŵƉůĞŵĞŶƚĞĚ͕ĂƐŽƵƚůŝŶĞĚŝŶƚŚĞ'DDDW;^ĞĐƚŝŽŶϲ͘Ϯ͘ϯ͕^͕ϮϬϭϮďͿ͕
ƚŽĂůůŽǁƚŚĞƐƚƌŝƉͲŵŝŶŝŶŐŽƉĞƌĂƚŝŽŶƐƚŽĐŽŶƚŝŶƵĞĚƵƌŝŶŐƚŚĞƉƌŽƉŽƐĞĚƉƵŵƉŝŶŐĂƚƚŚĞĂĚŝǌ
WƌŽũĞĐƚ͘dŚĞƐĞƌĞƐŽƵƌĐĞͲƐƉĞĐŝĨŝĐŵĞĂƐƵƌĞƐŝŶĐůƵĚĞƚŚĞĨŽůůŽǁŝŶŐ͗
x WƌŽǀŝƐŝŽŶŽĨƐƵďƐƚŝƚƵƚĞƐƵƉƉůŝĞƐ͕ĚĞĞƉĞŶŝŶŐŽĨǁĞůůƐ
x ůĞŶĚŝŶŐǁĞůůǁĂƚĞƌǁŝƚŚĂŶŽƚŚĞƌƐŽƵƌĐĞ
x ŽŶƐƚƌƵĐƚŝŶŐƌĞƉůĂĐĞŵĞŶƚǁĞůůƐ
x WĂǇŝŶŐƚŚĞƚŚŝƌĚͲƉĂƌƚǇŽǁŶĞƌĨŽƌĂŶǇŝŶĐƌĞĂƐĞĚƉƵŵƉŝŶŐĐŽƐƚƐ͕ĂŶĚ
x ŶƚĞƌŝŶŐŝŶƚŽĂŵŝƚŝŐĂƚŝŽŶĂŐƌĞĞŵĞŶƚǁŝƚŚƚŚĞŝŵƉĂĐƚĞĚƚŚŝƌĚƉĂƌƚǇǁĞůůŽǁŶĞƌ


ϯϮ



ZĞƉŽƌƚŽĨƚŚĞ/ŶĚĞƉĞŶĚĞŶƚWĞĞƌZĞǀŝĞǁWĂŶĞůĨŽƌ
ƚŚĞ'ƌŽƵŶĚǁĂƚĞƌDĂŶĂŐĞŵĞŶƚ͕DŽŶŝƚŽƌŝŶŐ͕ĂŶĚDŝƚŝŐĂƚŝŽŶWůĂŶĨŽƌ
ƚŚĞĂĚŝǌsĂůůĞǇ'ƌŽƵŶĚǁĂƚĞƌŽŶƐĞƌǀĂƚŝŽŶ͕ZĞĐŽǀĞƌǇ͕ĂŶĚ^ƚŽƌĂŐĞWƌŽũĞĐƚ

dŚĞƐĞŽƌƌĞĐƚŝǀĞDĞĂƐƵƌĞƐƉůĂĐĞƚŚĞĞŶƚŝƌĞďƵƌĚĞŶŽĨƚŚĞŵŝƚŝŐĂƚŝŽŶŽŶƚŚĞĂĚŝǌWƌŽũĞĐƚĂŶĚ
ǁŝůůŶŽƚƌĞƐƵůƚŝŶĂĚŝƐƌƵƉƚŝŽŶŽĨƚŚĞĞǆŝƐƚŝŶŐƐƚƌŝƉͲŵŝŶŝŶŐŽƉĞƌĂƚŝŽŶƐ͘KŶƚŚŝƐďĂƐŝƐ͕ƚŚĞ&/ZĂŶĚ
ƚŚĞ'DDDWĐŽŶĐůƵĚĞĚĂŶǇhŶĚĞƐŝƌĂďůĞZĞƐƵůƚƐǁĞƌĞĂǀŽŝĚĂďůĞ;^͕ϮϬϭϮĂͿ͘dŚĞ
ŵŽĚŝĨŝĐĂƚŝŽŶ͕ƌĞĚƵĐƚŝŽŶ͕ŽƌĐĞƐƐĂƚŝŽŶŽĨƉƵŵƉŝŶŐ͕ŝĨŐƌŽƵŶĚǁĂƚĞƌĚƌĂǁĚŽǁŶƐĞǆĐĞĞĚĞĚƚŚĞϴϬͲ
ĨŽŽƚ͞ĨůŽŽƌ͟ǁŝƚŚŝŶƚǁŽŵŝůĞƐŽĨƚŚĞĐĞŶƚĞƌŽĨƚŚĞĂĚŝǌWƌŽũĞĐƚǁĞůůͲĨŝĞůĚ;ƐĞĞ^ĞĐƚŝŽŶϱ͘ϭͿ͕ǁĞƌĞ
ŶŽƚƚŚĞƉƌŝŵĂƌǇŵŝƚŝŐĂƚŝŽŶŵĞĂƐƵƌĞƐƚŽĂǀŽŝĚhŶĚĞƐŝƌĂďůĞZĞƐƵůƚƐƚŽƌŝŶĞZĞƐŽƵƌĐĞƐ͘

ϯ͘ϰ

WŽƚĞŶƚŝĂů/ŵƉĂĐƚƐƚŽƚŚĞ^ĂůŝŶĞͲ&ƌĞƐŚtĂƚĞƌ/ŶƚĞƌĨĂĐĞ

dŚĞƌĞŝƐĐƵƌƌĞŶƚůǇĂŶĞƐƚĂďůŝƐŚĞĚƚƌĂŶƐŝƚŝŽŶĂůŝŶƚĞƌĨĂĐĞďĞƚǁĞĞŶƐĂůŝŶĞŐƌŽƵŶĚǁĂƚĞƌŝŶƚŚĞ
ǀŝĐŝŶŝƚǇŽĨƌŝƐƚŽůĂŶĚĂĚŝǌĚƌǇůĂŬĞƐĂŶĚĨƌĞƐŚǁĂƚĞƌŵŽǀŝŶŐƚŽǁĂƌĚƐƚŚĞĚƌǇůĂŬĞƐĨƌŽŵƚŚĞ
&ĞŶŶĞƌsĂůůĞǇĂŶĚŽƚŚĞƌƵƉͲƐƚƌĞĂŵǁĂƚĞƌƐŚĞĚƐ͘dŚĞŝŶƚĞƌĨĂĐĞŝƐŵĂŝŶƚĂŝŶĞĚŝŶƉůĂĐĞďǇƚŚĞ
ŵŽǀĞŵĞŶƚŽĨŐƌŽƵŶĚǁĂƚĞƌƚŽƚŚĞĚƌǇůĂŬĞƐĂŶĚƐƵďƐĞƋƵĞŶƚĞǀĂƉŽƌĂƚŝŽŶĂƚƚŚĞĚƌǇůĂŬĞƐ͘dŚĞ
ƉƌŽƉŽƐĞĚƉƵŵƉŝŶŐĂƚƚŚĞĂĚŝǌWƌŽũĞĐƚŝƐŝŶƚĞŶĚĞĚƚŽŵĞĞƚƚŚĞĐŽŶƐĞƌǀĂƚŝŽŶŽďũĞĐƚŝǀĞĂŶĚ
ĐĂƉƚƵƌĞŵŽƐƚŽĨƚŚĞŐƌŽƵŶĚǁĂƚĞƌĨůŽǁŝŶŐƚŽǁĂƌĚƚŚĞĚƌǇůĂŬĞƐƚŚĂƚǁŽƵůĚŽƚŚĞƌǁŝƐĞďĞůŽƐƚƚŽ
ĞǀĂƉŽƌĂƚŝŽŶĂŶĚǁĂƐƚĞĚ͘dŚƵƐ͕ƚŚĞƉƌŽƉŽƐĞĚƉƵŵƉŝŶŐǁŝůůůŝŬĞůǇƌĞǀĞƌƐĞŐƌŽƵŶĚǁĂƚĞƌĨůŽǁ
ďĞƚǁĞĞŶƚŚĞĂĚŝǌWƌŽũĞĐƚǁĞůůͲĨŝĞůĚĂŶĚƚŚĞĚƌǇůĂŬĞƐ͖ƚŚĂƚŝƐ͕ĨůŽǁǁŽƵůĚďĞĨƌŽŵƚŚĞĚƌǇůĂŬĞƐ
ƚŽƚŚĞǁĞůůͲĨŝĞůĚ͘dŚŝƐĐŚĂŶŐĞŝŶŐƌŽƵŶĚǁĂƚĞƌĨůŽǁĚŝƌĞĐƚŝŽŶŝƐĞǆƉĞĐƚĞĚƚŽĐĂƵƐĞƚŚĞƐĂůŝŶĞͲĨƌĞƐŚ
ǁĂƚĞƌŝŶƚĞƌĨĂĐĞƚŽŵŝŐƌĂƚĞĂǁĂǇĨƌŽŵƚŚĞĚƌǇůĂŬĞƐƚŽǁĂƌĚƐƚŚĞĂĚŝǌWƌŽũĞĐƚǁĞůůͲĨŝĞůĚ͘
KŶĐĞƐĂůŝŶĞŐƌŽƵŶĚǁĂƚĞƌŚĂƐŵŝŐƌĂƚĞĚŝŶƚŽǁŚĂƚǁĂƐƚŚĞĨƌĞƐŚǁĂƚĞƌƉĂƌƚŽĨƚŚĞĂƋƵŝĨĞƌŝƚǁŝůů
ďĞĚŝĨĨŝĐƵůƚƚŽƌĞǀĞƌƐĞƚŚĞĞĨĨĞĐƚƐ͘dŚĞƌĞĨŽƌĞ͕ƐŽŵĞŵŽǀĞŵĞŶƚŽĨƚŚĞŝŶƚĞƌĨĂĐĞŚĂƐďĞĞŶ
ĂĐĐĞƉƚĞĚĂƐĂŶĞŶǀŝƌŽŶŵĞŶƚĂůůǇŝŶƐŝŐŶŝĨŝĐĂŶƚĂŶĚƌĞĂƐŽŶĂďůĞĐŽŶƐĞƋƵĞŶĐĞŽĨƚŚĞĂĚŝǌWƌŽũĞĐƚ͛Ɛ
ĂďŝůŝƚǇƚŽĐŽŶƐĞƌǀĞŵŝůůŝŽŶƐŽĨŐĂůůŽŶƐŽĨĨƌĞƐŚǁĂƚĞƌ;^͕ϮϬϭϮĂͿ͘
ƚŚƌĞƐŚŽůĚƉĞƌŝŵĞƚĞƌĚŝƐƚĂŶĐĞŽĨϲ͕ϬϬϬĨĞĞƚĨŽƌƚŚĞƉŽƚĞŶƚŝĂůŵŽǀĞŵĞŶƚŽĨƚŚĞƐĂůŝŶĞͲĨƌĞƐŚ
ǁĂƚĞƌŝŶƚĞƌĨĂĐĞǁĂƐƐƉĞĐŝĨŝĞĚďǇƚŚĞŽƵŶƚǇŝŶƚŚĞ'DDDW;^͕ϮϬϭϮďͿĂŶĚĚĞĞŵĞĚ
ŝŶƐŝŐŶŝĨŝĐĂŶƚŝŶƚŚĞ&/Z;^͕ϮϬϭϮĂͿ͘dŚĞ'DDDWƉƌŽƉŽƐĞƐƚŚĞŝŶƐƚĂůůĂƚŝŽŶŽĨĐůƵƐƚĞƌǁĞůůƐ
ϲ͕ϬϬϬĨĞĞƚĨƌŽŵƚŚĞĐƵƌƌĞŶƚůǇŵĂƉƉĞĚůŽĐĂƚŝŽŶŽĨƚŚĞŝŶƚĞƌĨĂĐĞ͘dŚĞƐĞĐůƵƐƚĞƌǁĞůůƐǁŝůůŵŽŶŝƚŽƌ
ŐƌŽƵŶĚǁĂƚĞƌŐĞŽĐŚĞŵŝĐĂůĐŽŶĚŝƚŝŽŶƐ͕ŶŽƚĂďůǇƚŽƚĂůĚŝƐƐŽůǀĞĚƐŽůŝĚƐ;d^ͿĐŽŶĐĞŶƚƌĂƚŝŽŶƐ͕ƚŽ
ŝĚĞŶƚŝĨǇŝĨƚŚĞŝŶƚĞƌĨĂĐĞŝƐĂƉƉƌŽĂĐŚŝŶŐŽƌŚĂƐƌĞĂĐŚĞĚƚŚĞƚŚƌĞƐŚŽůĚĚŝƐƚĂŶĐĞ͘/ĨƚŚĞŝŶƚĞƌĨĂĐĞ
ƌĞĂĐŚĞƐƚŚĞĐůƵƐƚĞƌǁĞůůƐĂƚƚŚĞƉĞƌŝŵĞƚĞƌĚŝƐƚĂŶĐĞ͕ŽƌƌĞĐƚŝǀĞDĞĂƐƵƌĞƐŵĂǇďĞƌĞƋƵŝƌĞĚƚŽ
ƉƌĞǀĞŶƚĨƵƌƚŚĞƌŵŝŐƌĂƚŝŽŶŽĨƚŚĞƐĂůŝŶĞͲĨƌĞƐŚǁĂƚĞƌŝŶƚĞƌĨĂĐĞ͘dŚĞƐĞƌĞƐŽƵƌĐĞͲƐƉĞĐŝĨŝĐŵĞĂƐƵƌĞƐ
ŝŶĐůƵĚĞŝŶƐƚĂůůŝŶŐďƌĂĐŬŝƐŚǁĂƚĞƌĞǆƚƌĂĐƚŝŽŶŽƌĨƌĞƐŚǁĂƚĞƌŝŶũĞĐƚŝŽŶǁĞůůƐĂƚƚŚĞƐĂůŝŶĞͲĨƌĞƐŚ
ǁĂƚĞƌŝŶƚĞƌĨĂĐĞ͘/ƚƐŚŽƵůĚďĞŶŽƚĞĚƚŚĂƚƚŚĞƌĞĂƌĞŶŽŬŶŽǁŶĞǆŝƐƚŝŶŐǁĞůůƐƵƐĞĚĨŽƌƉŽƚĂďůĞ
ƐƵƉƉůǇǁŝƚŚŝŶƚŚĞϲ͕ϬϬϬͲĨŽŽƚƉĞƌŝŵĞƚĞƌŽĨƚŚĞƐĂůŝŶĞͲĨƌĞƐŚǁĂƚĞƌŝŶƚĞƌĨĂĐĞƚŚĂƚĐŽƵůĚďĞ
ŝŵƉĂĐƚĞĚ͘
ZĞƐƵůƚƐŽĨƚŚĞĂŶĂůǇƐŝƐŽĨƐĂůŝŶĞǁĂƚĞƌŵŽǀĞŵĞŶƚƵƐŝŶŐƚŚĞŶƵŵĞƌŝĐĂůŐƌŽƵŶĚǁĂƚĞƌŵŽĚĞů;'^^/͕
ϮϬϭϭ͖^͕ϮϬϭϮďͿŝŶĚŝĐĂƚĞƚŚĂƚŵŝŐƌĂƚŝŽŶŽĨƚŚĞƐĂůŝŶĞͲĨƌĞƐŚǁĂƚĞƌŝŶƚĞƌĨĂĐĞŝŶĚƵĐĞĚďǇƚŚĞ
ƉƌŽƉŽƐĞĚƉƵŵƉŝŶŐĂƚƚŚĞĂĚŝǌWƌŽũĞĐƚƌĂŶŐĞƐĨƌŽŵϲ͕ϯϬϬƚŽϭϬ͕ϰϬϬĨĞĞƚ͕ĚĞƉĞŶĚŝŶŐŽŶƚŚĞ


ϯϯ



ZĞƉŽƌƚŽĨƚŚĞ/ŶĚĞƉĞŶĚĞŶƚWĞĞƌZĞǀŝĞǁWĂŶĞůĨŽƌ
ƚŚĞ'ƌŽƵŶĚǁĂƚĞƌDĂŶĂŐĞŵĞŶƚ͕DŽŶŝƚŽƌŝŶŐ͕ĂŶĚDŝƚŝŐĂƚŝŽŶWůĂŶĨŽƌ
ƚŚĞĂĚŝǌsĂůůĞǇ'ƌŽƵŶĚǁĂƚĞƌŽŶƐĞƌǀĂƚŝŽŶ͕ZĞĐŽǀĞƌǇ͕ĂŶĚ^ƚŽƌĂŐĞWƌŽũĞĐƚ

ƌĞĐŚĂƌŐĞǀĂůƵĞƵƐĞĚŝŶƚŚĞŶƵŵĞƌŝĐĂůŐƌŽƵŶĚǁĂƚĞƌŵŽĚĞů͘dŚĞƐĞĚŝƐƚĂŶĐĞƐĞǆĐĞĞĚƚŚĞϲ͕ϬϬϬͲ
ĨŽŽƚƉĞƌŝŵĞƚĞƌĚŝƐƚĂŶĐĞƐƉĞĐŝĨŝĞĚŝŶƚŚĞ'DDDW;ƐĞĞĂďŽǀĞͿ͘ŽŶƐĞƋƵĞŶƚůǇ͕ƚŚĞƐĂůŝŶĞͲĨƌĞƐŚ
ǁĂƚĞƌŝŶƚĞƌĨĂĐĞǁŝůůůŝŬĞůǇŶĞĞĚƚŽďĞĂĐƚŝǀĞůǇŵĂŶĂŐĞĚǁŚĞŶƚŚĞĂĚŝǌWƌŽũĞĐƚŝƐŽƉĞƌĂƚŝŶŐ͘dŚŝƐ
ĂĚĂƉƚŝǀĞŵĂŶĂŐĞŵĞŶƚŝŶĐůƵĚĞƐŵŽŶŝƚŽƌŝŶŐĂŶĚŵŝƚŝŐĂƚŝŽŶ;ƐĞĞĂďŽǀĞͿ͘dŚĞ'DDDW;^͕
ϮϬϭϮďͿƉƌŽǀŝĚĞƐƚŚĂƚŵŝŐƌĂƚŝŽŶǁŝůůďĞůŝŵŝƚĞĚƚŽϲ͕ϬϬϬĨĞĞƚŶŽƌƚŚĞĂƐƚŽĨƚŚĞĚƌǇůĂŬĞƐƚŚƌŽƵŐŚ
ƉŚǇƐŝĐĂůŵĞĂƐƵƌĞƐ;Ğ͘Ő͕͘ŝŶũĞĐƚŝŽŶŽƌĞǆƚƌĂĐƚŝŽŶǁĞůůƐͿŽƌƉƵŵƉŝŶŐƌĞƐƚƌŝĐƚŝŽŶƐŝĨƉŚǇƐŝĐĂů
ŵĞĂƐƵƌĞƐƉƌŽǀĞŝŶĞĨĨĞĐƚŝǀĞ͘^ƵĐŚŽƌƌĞĐƚŝǀĞDĞĂƐƵƌĞƐĂƉƉĞĂƌƌĞĂƐŽŶĂďůĞĂŶĚƐŚŽƵůĚďĞ
ĞĨĨĞĐƚŝǀĞ͕ŝĨŝŵƉůĞŵĞŶƚĞĚĂƉƉƌŽƉƌŝĂƚĞůǇ͘dŚĞŵŽŶŝƚŽƌŝŶŐĂŶĚŵŝƚŝŐĂƚŝŽŶƉƌŽƉŽƐĞĚŝŶƚŚĞ
'DDDW;^͕ϮϬϭϮďͿ͕ĐŽŵƉůĞŵĞŶƚĞĚďǇĂĚĚŝƚŝŽŶĂůŵŽŶŝƚŽƌŝŶŐĂŶĚŵŽĚĞůŝŶŐŝŵƉƌŽǀĞŵĞŶƚƐ
ƌĞĐŽŵŵĞŶĚĞĚŚĞƌĞŝŶ͕ǁŝůůĞŶƐƵƌĞƚŚŝƐƉŽƚĞŶƚŝĂůŝŵƉĂĐƚƌĞŵĂŝŶƐŝŶƐŝŐŶŝĨŝĐĂŶƚŽŶĐĞƚŚĞĂĚŝǌ
WƌŽũĞĐƚŝƐŽƉĞƌĂƚŝŽŶĂůĂŶĚƚŚƌŽƵŐŚƚŚĞƉƌŽũĞĐƚ͛ƐůŝĨĞ͘

ϯ͘ϱ

WŽƚĞŶƚŝĂů/ŵƉĂĐƚƐƚŽ'ƌŽƵŶĚ^ƵƌĨĂĐĞ>ĞǀĞůƐŝŶƚŚĞtĂƚĞƌƐŚĞĚ

dŚĞ&/Z;^͕ϮϬϭϮĂͿŝĚĞŶƚŝĨŝĞĚƚŚĂƚĂƋƵŝĨĞƌĂŶĚĂƋƵŝƚĂƌĚĐŽŵƉĂĐƚŝŽŶ;ďŽƚŚĞůĂƐƚŝĐĂŶĚ
ŝŶĞůĂƐƚŝĐͿĐŽƵůĚĐĂƵƐĞƚĞŵƉŽƌĂƌǇĂŶĚƉĞƌŵĂŶĞŶƚƐƵďƐŝĚĞŶĐĞĂƚůŽĐĂƚŝŽŶƐƉƌŽǆŝŵĂƚĞƚŽƚŚĞĂĚŝǌ
WƌŽũĞĐƚʹĂƉŽƚĞŶƚŝĂůhŶĚĞƐŝƌĂďůĞZĞƐƵůƚ͘dŚĞ&ĞŶŶĞƌĂŶĚŽƚŚĞƌǁĂƚĞƌƐŚĞĚƐĨƌŽŵǁŚŝĐŚƚŚĞ
ĂĚŝǌWƌŽũĞĐƚĚƌĂǁƐǁĂƚĞƌŚĂǀĞůĂƌŐĞǀŽůƵŵĞƐŽĨŐƌŽƵŶĚǁĂƚĞƌŝŶƐƚŽƌĂŐĞ;ďĞƚǁĞĞŶϭϳĂŶĚϯϰ
ŵŝůůŝŽŶĂĐƌĞͲĨĞĞƚD&Ϳ;^͕ϮϬϭϮĂͿ͘dŚĞƐĞǀŽůƵŵĞƐŐƌĞĂƚůǇĞǆĐĞĞĚƚŚĞǀŽůƵŵĞƐƚŚĂƚǁŝůůďĞ
ƌĞŵŽǀĞĚďǇƚŚĞƉƌŽƉŽƐĞĚƉƵŵƉŝŶŐĂƚƚŚĞĂĚŝǌWƌŽũĞĐƚĂĨƚĞƌƌĞĐŚĂƌŐĞŚĂƐďĞĞŶĐŽŶƐŝĚĞƌĞĚ͗
ϱϬ͕ϬϬϬ&zƉƵŵƉĞĚĨŽƌϱϬǇĞĂƌƐ;Ϯ͘ϱD&ͿŵŝŶƵƐϱ͕ϬϬϬƚŽϯϮ͕ϬϬϬ&zŽĨƌĞĐŚĂƌŐĞĨŽƌϱϬǇĞĂƌƐ
;Ϭ͘ϮϱƚŽϭ͘ϲD&ͿƌĞƐƵůƚŝŶŐŝŶĂŶĞƚůŽƐƐĨƌŽŵƐƚŽƌĂŐĞŽĨϬ͘ϵƚŽϮ͘ϮϱD&͘dŚĞƌĞĨŽƌĞ͕ƐŝŐŶŝĨŝĐĂŶƚ
ƐƵďƐŝĚĞŶĐĞĂĐƌŽƐƐĂǁŝĚĞĂƌĞĂƌĞƐƵůƚŝŶŐĨƌŽŵƚŚĞƉƌŽƉŽƐĞĚƉƵŵƉŝŶŐĂƚƚŚĞĂĚŝǌWƌŽũĞĐƚŝƐŶŽƚ
ĂŶƚŝĐŝƉĂƚĞĚ͘,ŽǁĞǀĞƌ͕ůŽĐĂůŝǌĞĚƐƵďƐŝĚĞŶĐĞŵĂǇŽĐĐƵƌŝŶĂƌĞĂƐƉƌŽǆŝŵĂƚĞƚŽƚŚĞĂĚŝǌWƌŽũĞĐƚ
ǁĞůůͲĨŝĞůĚǁŝƚŚŐĞŽůŽŐŝĐĐŽŶĚŝƚŝŽŶƐƚŚĂƚĨŽƐƚĞƌƐƵďƐŝĚĞŶĐĞ;Ğ͘Ő͕͘ĂƌĞĂƐƵŶĚĞƌůĂŝŶďǇŝŶĞůĂƐƚŝĐĐůĂǇ
ůĂǇĞƌƐͿ͘
dŚĞĐƵƌƌĞŶƚĂŐƌŝĐƵůƚƵƌĂůƉƵŵƉŝŶŐĐŽŶĚŝƚŝŽŶƐ;ϭ͕ϮϮϯ&zŝŶϮϬϭϳͿĚŽŶŽƚĂƉƉĞĂƌƚŽŝŶĚƵĐĞ
ƐƵďƐŝĚĞŶĐĞĂŶĚĂƌĞŶŽƚƐƵĨĨŝĐŝĞŶƚƚŽĂůůŽǁĨŽƌƚŚĞŝĚĞŶƚŝĨŝĐĂƚŝŽŶŽĨĂƌĞĂƐƉƌŽŶĞƚŽůŽĐĂůŝǌĞĚ
ƐƵďƐŝĚĞŶĐĞ͘^ƵĐŚĂƌĞĂƐǁŝůůŽŶůǇďĞĐŽŵĞĂƉƉĂƌĞŶƚ͕ŝĨƚŚĞǇĞǆŝƐƚ͕ŽŶĐĞƚŚĞƉƌŽƉŽƐĞĚƉƵŵƉŝŶŐĂƚ
ƚŚĞĂĚŝǌWƌŽũĞĐƚŚĂƐďĞĞŶƐƵƐƚĂŝŶĞĚĂƚŚŝŐŚĞƌǀŽůƵŵĞƐĨŽƌĂŶĞǆƚĞŶĚĞĚƉĞƌŝŽĚ͘dŚƵƐ͕
ƐƵďƐŝĚĞŶĐĞǁŝůůŶĞĞĚƚŽďĞŵŽŶŝƚŽƌĞĚĚƵƌŝŶŐƉƌŽũĞĐƚŽƉĞƌĂƚŝŽŶƐ͘
^ĞĐƚŝŽŶϲŽĨĂƋƵŝůŽŐŝĐ;ϮϬϭϯͿƉƌĞǀŝŽƵƐůǇƐƵŵŵĂƌŝǌĞĚƚŚĞƉŽƚĞŶƚŝĂůŝŵƉĂĐƚƐƚŽŐƌŽƵŶĚůĞǀĞůƐ͘
ĞĐĂƵƐĞŶŽĞǆƚĞŶƐŝǀĞďƵŝůĚŝŶŐƐƚƌƵĐƚƵƌĞƐĂƌĞƉƌŽƉŽƐĞĚĂƐƉĂƌƚŽĨƚŚĞĂĚŝǌWƌŽũĞĐƚ͕ƚŚĞƌĞŐŝŽŶŝƐ
ůĂƌŐĞůǇƵŶĚĞǀĞůŽƉĞĚ͕ĂŶĚƚŚĞWƌŽũĞĐƚĂƌĞĂŝƐƵŶĚĞƌůĂŝŶďǇƉƌĞĚŽŵŝŶĂŶƚůǇĐŽĂƌƐĞƌͲŐƌĂŝŶĞĚ
ƐĞĚŝŵĞŶƚƐ;ƐĂŶĚƐĂŶĚŐƌĂǀĞůƐͿ͕ƐŝŵƉůĞůŽĂĚĐŽŵƉĂĐƚŝŽŶƐƵďƐŝĚĞŶĐĞƐŚŽƵůĚŶŽƚŽĐĐƵƌ͘/ƚƐŚŽƵůĚ
ďĞŶŽƚĞĚƚŚĂƚ͕ĚƵƌŝŶŐƚŚĞĐŽŵƉŝůĂƚŝŽŶŽĨĐŽŵŵĞŶƚƐƚŽƚŚĞ&/Z͕ƚŚĞƌĞǁĞƌĞŶŽŽďũĞĐƚŝŽŶƐƚŽƚŚĞ
ĂĚŝǌWƌŽũĞĐƚƌĂŝƐĞĚďǇƚŚĞƚǁŽŶĞĂƌďǇƌĂŝůƌŽĂĚƐŽƌƚŚĞŶĂƚƵƌĂůŐĂƐĐŽŵƉĂŶŝĞƐƚŚĂƚŚĂǀĞ
ƉŝƉĞůŝŶĞƐŝŶƚŚĞĂƌĞĂ͘/ŶĨĂĐƚ͕ƚŚĞƉƌŽũĞĐƚĞĚƐƵďƐŝĚĞŶĐĞŝŵƉĂĐƚƐǁĞƌĞĚĞƚĞƌŵŝŶĞĚƚŽďĞǁŝƚŚŝŶ
ƚŚĞƌĂŶŐĞŽĨƉƵďůŝƐŚĞĚƐƵďƐŝĚĞŶĐĞĐƌŝƚĞƌŝĂ͘


ϯϰ



ZĞƉŽƌƚŽĨƚŚĞ/ŶĚĞƉĞŶĚĞŶƚWĞĞƌZĞǀŝĞǁWĂŶĞůĨŽƌ
ƚŚĞ'ƌŽƵŶĚǁĂƚĞƌDĂŶĂŐĞŵĞŶƚ͕DŽŶŝƚŽƌŝŶŐ͕ĂŶĚDŝƚŝŐĂƚŝŽŶWůĂŶĨŽƌ
ƚŚĞĂĚŝǌsĂůůĞǇ'ƌŽƵŶĚǁĂƚĞƌŽŶƐĞƌǀĂƚŝŽŶ͕ZĞĐŽǀĞƌǇ͕ĂŶĚ^ƚŽƌĂŐĞWƌŽũĞĐƚ

tŝƚŚƌĞƐƉĞĐƚƚŽƉŽƚĞŶƚŝĂůĐĂƌďŽŶĂƚĞĐĂǀĞƌŶĐŽůůĂƉƐĞĂŶĚƚŚĞƌĂŝůƌŽĂĚ͕ƚŚĞŵĂǆŝŵƵŵĂůůŽǁĂďůĞ
ƐƵďƐŝĚĞŶĐĞŝƐϭͲŝŶĐŚƉĞƌϲϮͲĨŽŽƚƐƚƌŝŶŐŽĨƚƌĂĐŬ͘dŚĞĞǆĂŵƉůĞŽŶƉ͘ϱϳĂƋƵŝůŽŐŝĐ;ϮϬϭϯͿǁŽƵůĚ
ƌĞƐƵůƚŝŶϮ͘ϭϮŝŶĐŚĞƐŽĨĚĞĨŽƌŵĂƚŝŽŶŽǀĞƌϱϮϬĨĞĞƚ͕ŽƌЬŝŶĐŚƉĞƌϲϮͲĨŽŽƚƐƚƌŝŶŐ͖ƚŚĂƚŝƐ͕ǁĞůů
ǁŝƚŚŝŶƚŚĞƌĂŝůƌŽĂĚƚŽůĞƌĂŶĐĞƐ͘ƋƵŝůŽŐŝĐĐŽŶĐƵƌƌĞĚǁŝƚŚƚŚĞĞƐƚŝŵĂƚĞƐŽĨŐƌŽƵŶĚǁĂƚĞƌƉƵŵƉŝŶŐ
ƐƵďƐŝĚĞŶĐĞŐĞŶĞƌĂƚĞĚĨƌŽŵƚŚĞ'^^/;ϮϬϭϭͿŵŽĚĞůŝŶŐ͘dŚĂƚŝƐ͕ŵĂǆŝŵƵŵƐƵďƐŝĚĞŶĐĞ;Ϯ͘ϱƚŽϯ͘ϭϯ
ĨĞĞƚͿǁŽƵůĚŽĐĐƵƌďĞŶĞĂƚŚƌŝƐƚŽůƌǇ>ĂŬĞ͕ǁŚĞƌĞĐůĂǇĐŽŶƚĞŶƚŝƐŚŝŐŚĞƐƚ͘dŚĞŶĞǆƚŚŝŐŚĞƐƚĂƌĞĂ
ŽĨƐƵďƐŝĚĞŶĐĞ;Ϯ͘ϬƚŽϮ͘ϱĨĞĞƚͿǁŽƵůĚŽĐĐƵƌŝŶĂŶĂƌĞĂǁŝƚŚŝŶƚŚĞƌŝƐƚŽůtĂƚĞƌƐŚĞĚ͕ǁŚĞƌĞĐůĂǇŝƐ
ƐƚŝůůƉƌĞƐĞŶƚ͕ĐůŽƐĞƚŽƚŚĞƉƌŽƉŽƐĞĚĂĚŝǌƉƌŽũĞĐƚǁĞůůͲĨŝĞůĚ;ǁŚĞƌĞĚƌĂǁĚŽǁŶŝƐŐƌĞĂƚĞƐƚͿ͖ƚŚĂƚŝƐ͕
ŽŶĂĚŝǌŽǁŶĞĚůĂŶĚ͘dŚĞƐĞůĞǀĞůƐŽĨƐƵďƐŝĚĞŶĐĞŽǀĞƌƚŚĞĂƌĞĂƐƉƌĞĚŝĐƚĞĚĂƌĞǁĞůůǁŝƚŚŝŶƚŚĞ
ƌĂŝůƌŽĂĚƚŽůĞƌĂŶĐĞƐ͘
dŚĞ'DDDW;^͕ϮϬϭϮď͖^ĞĐƚŝŽŶϲ͘ϯͿƉƌŽƉŽƐĞƐĂŵŽŶŝƚŽƌŝŶŐƉƌŽŐƌĂŵƚŚĂƚŝŶĐůƵĚĞƐůĂŶĚ
ƐƵƌǀĞǇƐ͕/Ŷ^ZƐĂƚĞůůŝƚĞĚĂƚĂ͕ĂŶĚĞǆƚĞŶƐŽŵĞƚĞƌƐ͘/ŶƚŚĞĞǀĞŶƚƚŚĂƚƐŝŐŶŝĨŝĐĂŶƚƐƵďƐŝĚĞŶĐĞŝƐ
ŽďƐĞƌǀĞĚ͕ƚŚĞ'DDDW;^͕ϮϬϭϮď͖^ĞĐƚŝŽŶϲ͘ϯ͘ϰͿƉƌŽƉŽƐĞĚŽƌƌĞĐƚŝǀĞDĞĂƐƵƌĞƐƚŚĂƚŝŶĐůƵĚĞ
ƌĞƉĂŝƌƐƚŽĚĂŵĂŐĞĚƐƚƌƵĐƚƵƌĞƐ͕ĂƉŽƚĞŶƚŝĂůŵŝƚŝŐĂƚŝŽŶĂŐƌĞĞŵĞŶƚ͕ĂŶĚƉŽƐƐŝďůĞŵŽĚŝĨŝĐĂƚŝŽŶŽĨ
ĂĚŝǌWƌŽũĞĐƚǁĞůůͲĨŝĞůĚŽƉĞƌĂƚŝŽŶƐƚŽĂƌƌĞƐƚƐƵďƐŝĚĞŶĐĞ͘dŚĞ'DDDWƉƌĞƐĞŶƚƐĂƌĞĂƐŽŶĂďůĞ
ĂƉƉƌŽĂĐŚƚŽƚŚĞŵŽŶŝƚŽƌŝŶŐĂŶĚŵŝƚŝŐĂƚŝŽŶŽĨƉŽƚĞŶƚŝĂůƐƵďƐŝĚĞŶĐĞ͘dŚĞŵŽŶŝƚŽƌŝŶŐĂŶĚ
ŵŝƚŝŐĂƚŝŽŶƉƌŽƉŽƐĞĚŝŶƚŚĞ'DDDW;^͕ϮϬϭϮďͿ͕ĐŽŵƉůĞŵĞŶƚĞĚďǇƐŽŵĞƐůŝŐŚƚŵŽĚŝĨŝĐĂƚŝŽŶƐ
ƚŽƚŚĞŵŽŶŝƚŽƌŝŶŐƌĞĐŽŵŵĞŶĚĞĚŚĞƌĞŝŶ͕ƐŚŽƵůĚĞŶƐƵƌĞƚŚŝƐhŶĚĞƐŝƌĂďůĞZĞƐƵůƚĚŽĞƐŶŽƚŽĐĐƵƌ
Žƌ͕ŝĨŝƚĚŽĞƐŽĐĐƵƌ͕ĐĂŶďĞŵŝƚŝŐĂƚĞĚĞĨĨĞĐƚŝǀĞůǇĚƵƌŝŶŐĂŶĚĂĨƚĞƌƚŚĞĂĚŝǌWƌŽũĞĐƚŽƉĞƌĂƚŝŽŶĂů
ƉĞƌŝŽĚ͘

ϯ͘ϲ

KƚŚĞƌWŽƚĞŶƚŝĂů/ŵƉĂĐƚƐ

dŚĞƌĞĂƌĞƚŚƌĞĞŽƚŚĞƌƉŽƚĞŶƚŝĂůƌŝƚŝĐĂůZĞƐŽƵƌĐĞƐŝĚĞŶƚŝĨŝĞĚŝŶƚŚĞ'DDDW͗ŝƌYƵĂůŝƚǇ͕WƌŽũĞĐƚ
ƌĞĂsĞŐĞƚĂƚŝŽŶ͕ĂŶĚƚŚĞŽůŽƌĂĚŽZŝǀĞƌĂŶĚŝƚƐdƌŝďƵƚĂƌǇ^ŽƵƌĐĞƐŽĨtĂƚĞƌ͘dĂďůĞϲͲϭĂŶĚdĂďůĞ
ϱͲϮŽĨƚŚĞ'DDDW;^͕ϮϬϭϮďͿƐƵŵŵĂƌŝǌĞƚŚĞƐĞƉŽƚĞŶƚŝĂůŝŵƉĂĐƚƐĂŶĚƚŚĞŵŽŶŝƚŽƌŝŶŐ
ƉƌŽƉŽƐĞĚƚŽĂƐƐĞƐƐƚŚĞŵ͗
y ŝƌYƵĂůŝƚǇWŽƚĞŶƚŝĂů/ŵƉĂĐƚƐ͗ŚĂŶŐĞƐŝŶĂŝƌƋƵĂůŝƚǇƚŚĂƚĞǆĐĞĞĚďĂƐĞůŝŶĞĐŽŶĚŝƚŝŽŶƐďǇϱ
ƉĞƌĐĞŶƚ;йͿĂŶĚĐŚĂŶŐĞƐŝŶƐŽŝůĐŽŶĚŝƚŝŽŶƐƐŚŽǁŝŶŐĚĞŐƌĂĚĂƚŝŽŶŽĨƐŽŝůƐƚƌƵĐƚƵƌĞ͘ƐƐĞƐƐĞĚ
ƵƐŝŶŐŶĞƉŚĞůŽŵĞƚĞƌƐ͘
y WƌŽũĞĐƚƌĞĂsĞŐĞƚĂƚŝŽŶ͘ZĞĚƵĐƚŝŽŶŝŶƚŚĞĞǆƚĞŶƚŽƌĐŚĂƌĂĐƚĞƌŽĨWƌŽũĞĐƚĂƌĞĂďĂƐĞůŝŶĞ
ǀĞŐĞƚĂƚŝŽŶ͘ƐƐĞƐƐĞĚƵƐŝŶŐǀĞŐĞƚĂƚŝŽŶŵŽŶŝƚŽƌŝŶŐ͘
y ŽůŽƌĂĚŽZŝǀĞƌĂŶĚŝƚƐdƌŝďƵƚĂƌǇ^ŽƵƌĐĞƐŽĨtĂƚĞƌ͘ZĞŵŽǀĂůŽĨǁĂƚĞƌĨƌŽŵƚŚĞŽůŽƌĂĚŽ
ǁĂƚĞƌƐŚĞĚ͘dŚĞĂƐƐƵŵƉƚŝŽŶƚŚĂƚŐƌŽƵŶĚǁĂƚĞƌƉƵŵƉĞĚĂƚƚŚĞĂĚŝǌWƌŽũĞĐƚŝƐŶŽŶͲƚƌŝďƵƚĂƌǇ
ƚŽƚŚĞŽůŽƌĂĚŽZŝǀĞƌŝƐƐƵƉƉŽƌƚĞĚďǇƐƵďƐƚĂŶƚŝĂůƉŚǇƐŝĐĂůĞǀŝĚĞŶĐĞ;Ğ͘Ő͕͘ďĞĚƌŽĐŬĂŶĚ
ŐƌŽƵŶĚǁĂƚĞƌĚŝǀŝĚĞƐͿ͘,ŽǁĞǀĞƌ͕ƚǁŽŵŽŶŝƚŽƌŝŶŐǁĞůůƐ;ŽŶĞĞǆŝƐƚŝŶŐĂŶĚĂŶŽƚŚĞƌƚŽďĞ
ŝŶƐƚĂůůĞĚͿŽŶƉƌŽƉĞƌƚǇŽǁŶĞĚďǇĂĚŝǌǁŝƚŚŝŶƚŚĞĂĚũĂĐĞŶƚWŝƵƚĞtĂƚĞƌƐŚĞĚƚŚĂƚŝƐƚƌŝďƵƚĂƌǇ
ƚŽƚŚĞŽůŽƌĂĚŽZŝǀĞƌǁŝůůďĞŵŽŶŝƚŽƌĞĚƚŽĂƐƐĞƐƐƚŚĞĐƵƌƌĞŶƚŝŶƚĞƌƉƌĞƚĂƚŝŽŶ͘



ϯϱ



ZĞƉŽƌƚŽĨƚŚĞ/ŶĚĞƉĞŶĚĞŶƚWĞĞƌZĞǀŝĞǁWĂŶĞůĨŽƌ
ƚŚĞ'ƌŽƵŶĚǁĂƚĞƌDĂŶĂŐĞŵĞŶƚ͕DŽŶŝƚŽƌŝŶŐ͕ĂŶĚDŝƚŝŐĂƚŝŽŶWůĂŶĨŽƌ
ƚŚĞĂĚŝǌsĂůůĞǇ'ƌŽƵŶĚǁĂƚĞƌŽŶƐĞƌǀĂƚŝŽŶ͕ZĞĐŽǀĞƌǇ͕ĂŶĚ^ƚŽƌĂŐĞWƌŽũĞĐƚ

dŚĞWĂŶĞůŚĂƐŵĂĚĞƐŽŵĞƌĞĐŽŵŵĞŶĚĂƚŝŽŶƐǁŝƚŚƌĞƐƉĞĐƚƚŽƚŚĞsĞŐĞƚĂƚŝŽŶDŽŶŝƚŽƌŝŶŐĂƚƚŚĞ
^ƉƌŝŶŐƐ;ƐĞĞ^ĞĐƚŝŽŶϳ͘ϵͿ͘,ŽǁĞǀĞƌ͕ŝŶŐĞŶĞƌĂů͕ƚŚĞWĂŶĞůĐŽŶĐƵƌƐǁŝƚŚƚŚĞ'DDDWƉƌŽƉŽƐĞĚ
ŵŽŶŝƚŽƌŝŶŐƚŽĞǀĂůƵĂƚĞǁŚĞƚŚĞƌĂŶǇŽĨƚŚĞƐĞƉŽƚĞŶƚŝĂůhŶĚĞƐŝƌĂďůĞZĞƐƵůƚƐŽĐĐƵƌ͕ĂŶĚŝĨƚŚĞǇĂƌĞ
ĐĂƵƐĞĚďǇƚŚĞƉƌŽƉŽƐĞĚƉƵŵƉŝŶŐĂƚƚŚĞĂĚŝǌWƌŽũĞĐƚ͘dŚĞWĂŶĞůĂůƐŽĐŽŶĐƵƌƐǁŝƚŚƚŚĞ
ŽƌƌĞĐƚŝǀĞDĞĂƐƵƌĞƐ͕ŝĨƌĞƋƵŝƌĞĚ͕ƉƌŽƉŽƐĞĚŝŶƚŚĞ'DDDW;^͕ϮϬϭϮďͿĂŶĚĂŐƌĞĞƐƚŚĂƚƚŚĞǇ
ĂƌĞƌĞĂƐŽŶĂďůǇƐƵĨĨŝĐŝĞŶƚƚŽĂǀŽŝĚĂŶǇŽĨƚŚĞƐĞƉŽƚĞŶƚŝĂůhŶĚĞƐŝƌĂďůĞZĞƐƵůƚƐ͘



ϯϲ

ZĞƉŽƌƚŽĨƚŚĞ/ŶĚĞƉĞŶĚĞŶƚWĞĞƌZĞǀŝĞǁWĂŶĞůĨŽƌ
ƚŚĞ'ƌŽƵŶĚǁĂƚĞƌDĂŶĂŐĞŵĞŶƚ͕DŽŶŝƚŽƌŝŶŐ͕ĂŶĚDŝƚŝŐĂƚŝŽŶWůĂŶĨŽƌ
ƚŚĞĂĚŝǌsĂůůĞǇ'ƌŽƵŶĚǁĂƚĞƌŽŶƐĞƌǀĂƚŝŽŶ͕ZĞĐŽǀĞƌǇ͕ĂŶĚ^ƚŽƌĂŐĞWƌŽũĞĐƚ



ϰ͘Ϭ 'EZ>^^^^DEdK&d,'DDDW
dĂďůĞϲͲϭŝŶƚŚĞ'DDDW;^͕ϮϬϭϮďͿƐƵŵŵĂƌŝǌĞƐƚŚĞŵŽŶŝƚŽƌŝŶŐĂŶĚŵŝƚŝŐĂƚŝŽŶƉƌŽŐƌĂŵĨŽƌ
ĞĂĐŚƉŽƚĞŶƚŝĂůhŶĚĞƐŝƌĂďůĞZĞƐƵůƚ͘&ŽƌĞĂĐŚŽĨƚŚĞƌŝƚŝĐĂůZĞƐŽƵƌĐĞĐĂƚĞŐŽƌŝĞƐ͕ĐŽŵŵĞŶƚƐ
ŝĚĞŶƚŝĨŝĞĚďǇƚŚĞWĂŶĞůĂƌĞƉƌŽǀŝĚĞĚŝŶdĂďůĞϮďĞůŽǁ͘dŚĞĐŽŵŵĞŶƚƐĂƌĞďĂƐĞĚŽŶǁŚĞƚŚĞƌƚŚĞ
ŵŽŶŝƚŽƌŝŶŐ͗;ϭͿǁŝůůŝĚĞŶƚŝĨǇĂŶhŶĚĞƐŝƌĂďůĞZĞƐƵůƚ͖;ϮͿŚĂƐĂƉƉƌŽƉƌŝĂƚĞƚƌŝŐŐĞƌƚŚƌĞƐŚŽůĚƐ͖ĂŶĚ;ϯͿ
ǁŝůůďĞƉƌŽƚĞĐƚŝǀĞŽĨƌŝƚŝĐĂůZĞƐŽƵƌĐĞƐ͘dŚĂƚŝƐ͕ĐŽůůĞĐƚŝǀĞůǇ͕ĚŽƚŚĞǇĂǀŽŝĚhŶĚĞƐŝƌĂďůĞZĞƐƵůƚƐ͍
dŚĞWĂŶĞůŚĂƐĐŽŶĐůƵĚĞĚƚŚĂƚ͕ŝŶŐĞŶĞƌĂů͕ƚŚĞŵŽŶŝƚŽƌŝŶŐƉƌŽƉŽƐĞĚŝŶƚŚĞ'DDDW;^͕ϮϬϭϮďͿ
ŝƐƐƵĨĨŝĐŝĞŶƚĨŽƌƚŚŝƐƉƵƌƉŽƐĞ͘
EĞǀĞƌƚŚĞůĞƐƐ͕ƐŽŵĞƉĂƌƚŝĞƐĐŽŶƚŝŶƵĞƚŽĞǆƉƌĞƐƐĐŽŶĐĞƌŶƐĂďŽƵƚƚŚĞĂĚŝǌWƌŽũĞĐƚ͘'ŝǀĞŶƚŚĞƐĞ
ĐŽŶĐĞƌŶƐ͕ĂŶĚƚŚĞŽƉƉŽƌƚƵŶŝƚǇƚŽŝŵƉƌŽǀĞƚŚĞůŽŶŐͲƚĞƌŵĞĨĨŝĐĂĐǇŽĨƚŚĞŵŽŶŝƚŽƌŝŶŐĂŶĚ
ŵŝƚŝŐĂƚŝŽŶ͕ƚŚĞWĂŶĞůŚĂƐƌĞĐŽŵŵĞŶĚĞĚƚŚĞĐŽŶƐŝĚĞƌĂƚŝŽŶĂŶĚŝŶĐůƵƐŝŽŶŽĨĂĚĚŝƚŝŽŶĂů
ŵŽŶŝƚŽƌŝŶŐ͕ŵĂŶĂŐĞŵĞŶƚĂŶĚŵŝƚŝŐĂƚŝŽŶŵĞĂƐƵƌĞƐ͘/ĨĂĚŵŝŶŝƐƚƌĂƚŝǀĞůǇĨĞĂƐŝďůĞ;Ğ͘Ő͕͘ƉĞƌŵŝƚƐ
ĂŶĚĂƉƉƌŽǀĂůƐƚŽĐŽŶĚƵĐƚĐĞƌƚĂŝŶŵŽŶŝƚŽƌŝŶŐĐĂŶďĞŽďƚĂŝŶĞĚͿ͕ƚŚĞƐĞŵĞĂƐƵƌĞƐĐĂŶďĞĂĚĚĞĚƚŽ
ƚŚĞ'DDDW͘dŚĞƐĞĂĚĚŝƚŝŽŶĂůŵĞĂƐƵƌĞƐǁŝůůƉƌŽǀŝĚĞŐƌĞĂƚĞƌĂƐƐƵƌĂŶĐĞƐĂŶĚŐƌĞĂƚĞƌ
ĐŽŶĨŝĚĞŶĐĞƚŚĂƚƚŚĞĂĚŝǌWƌŽũĞĐƚǁŝůůŵĞĞƚŝƚƐǁĂƚĞƌĐŽŶƐĞƌǀĂƚŝŽŶŽďũĞĐƚŝǀĞƐ͕ĐĂŶďĞ
ŝŵƉůĞŵĞŶƚĞĚǁŝƚŚŽƵƚĐĂƵƐŝŶŐhŶĚĞƐŝƌĂďůĞZĞƐƵůƚƐŽƌ͕ŝĨƚŚĞǇŽĐĐƵƌ͕ĂŶǇhŶĚĞƐŝƌĂďůĞZĞƐƵůƚĐĂŶ
ďĞŵŝƚŝŐĂƚĞĚ͘
dŚĞƌĞĐŽŵŵĞŶĚĂƚŝŽŶƐĂƌĞŶŽƚŝŶƚĞŶĚĞĚƚŽĂůƚĞƌƚŚĞĂŶĂůǇƐŝƐŽƌĨŝŶĚŝŶŐƐƌĞŐĂƌĚŝŶŐƚŚĞ
ĞŶǀŝƌŽŶŵĞŶƚĂůŝŵƉĂĐƚƐŽĨƚŚĞĂĚŝǌWƌŽũĞĐƚĚĞƐĐƌŝďĞĚŝŶƚŚĞ&/Z;^͕ϮϬϭϮĂͿ͕ŽƌĐŽŶƚĂŝŶĂŶǇ
ƐŝŐŶŝĨŝĐĂŶƚŶĞǁŝŶĨŽƌŵĂƚŝŽŶ͘ZĂƚŚĞƌ͕ƚŚĞƌĞĐŽŵŵĞŶĚĂƚŝŽŶƐƉƌĞƐĞŶƚĞĚďĞůŽǁĂƌĞĚĞƐŝŐŶĞĚƚŽ͗
x /ŵƉƌŽǀĞƚŚĞƌŽďƵƐƚŶĞƐƐŽĨƚŚĞ'DDDW
x ƌŽĂĚĞŶŚǇĚƌŽŐĞŽůŽŐŝĐŬŶŽǁůĞĚŐĞŽĨƚŚĞĂĚŝǌWƌŽũĞĐƚĂƌĞĂ
x /ŶĐƌĞĂƐĞƉƵďůŝĐĐŽŶĨŝĚĞŶĐĞďǇƉƌŽǀŝĚŝŶŐĂĚĚŝƚŝŽŶĂůŵŽŶŝƚŽƌŝŶŐ͕ŵĂŶĂŐĞŵĞŶƚĂŶĚŵŝƚŝŐĂƚŝŽŶ
ŵĞĂƐƵƌĞƐƚŽĨƵƌƚŚĞƌƌĞĚƵĐĞƚŚĞƵŶůŝŬĞůǇƌŝƐŬŽĨhŶĚĞƐŝƌĂďůĞZĞƐƵůƚƐĂŶĚĂƌĞƉƌĞƐĞŶƚĞĚŝŶĂŶ
ĂďƵŶĚĂŶĐĞŽĨĐĂƵƚŝŽŶ






ϯϳ

ZĞƉŽƌƚŽĨƚŚĞ/ŶĚĞƉĞŶĚĞŶƚWĞĞƌZĞǀŝĞǁWĂŶĞůĨŽƌ
ƚŚĞ'ƌŽƵŶĚǁĂƚĞƌDĂŶĂŐĞŵĞŶƚ͕DŽŶŝƚŽƌŝŶŐ͕ĂŶĚDŝƚŝŐĂƚŝŽŶWůĂŶĨŽƌ
ƚŚĞĂĚŝǌsĂůůĞǇ'ƌŽƵŶĚǁĂƚĞƌŽŶƐĞƌǀĂƚŝŽŶ͕ZĞĐŽǀĞƌǇ͕ĂŶĚ^ƚŽƌĂŐĞWƌŽũĞĐƚ



dĂďůĞϮ͘DŽŶŝƚŽƌŝŶŐĂŶĚdƌŝŐŐĞƌdŚƌĞƐŚŽůĚ^ƵŵŵĂƌǇǁŝƚŚWĂŶĞůŽŵŵĞŶƚƐ
WŽƚĞŶƚŝĂů
/ŵƉĂĐƚ
^ƉƌŝŶŐƐ



DŽŶŝƚŽƌŝŶŐ
^ƵŵŵĂƌǇ
sŝƐƵĂůŽďƐĞƌǀĂƚŝŽŶ
ĂŶĚĨůŽǁ
ŵĞĂƐƵƌĞŵĞŶƚƐĂƚ
ƚŚƌĞĞƐƉƌŝŶŐƐ
;ŽŶĂŶǌĂ͕tŚŝƐŬĞǇ͕
ĂŶĚsŽŶƚƌŝŐŐĞƌͿŝŶ
ĂĐĐŽƌĚĂŶĐĞǁŝƚŚ
ƚŚĞŐƵŝĚĂŶĐĞ
ĚŽĐƵŵĞŶƚ
ƉƌĞƉĂƌĞĚďǇĞƐĞƌƚ
ZĞƐĞĂƌĐŚ/ŶƐƚŝƚƵƚĞ
;Z/Ϳ

dƌŝŐŐĞƌ^ƵŵŵĂƌǇ

ZĞǀŝĞǁWĂŶĞůŽŵŵĞŶƚ

ZĞĚƵĐƚŝŽŶŝŶĂǀĞƌĂŐĞ
ĂŶŶƵĂůŽƌƐĞĂƐŽŶĂůĨůŽǁ
ŽƌĚĞŐƌĂĚĂƚŝŽŶŝŶ
ĐŚĂƌĂĐƚĞƌŝƐƚŝĐƐĂƐ
ĐŽƌƌĞůĂƚĞĚƚŽ
ƉƌĞĐŝƉŝƚĂƚŝŽŶ

ϭ͘dŚĞ'DDDWŵŽŶŝƚŽƌŝŶŐŝƐĂƉƉƌŽƉƌŝĂƚĞƚŽ
ŝĚĞŶƚŝĨǇŝŵƉĂĐƚƐ͘dŚĞƵŶĚĞƌƐƚĂŶĚŝŶŐŽĨƚŚĞ
ůŽĐĂůŝǌĞĚŐƌŽƵŶĚǁĂƚĞƌƐǇƐƚĞŵƉƌŽǆŝŵĂƚĞƚŽ
ŽŶĂŶǌĂ^ƉƌŝŶŐĐŽƵůĚďĞŝŵƉƌŽǀĞĚǁŝƚŚ
ĂĚĚŝƚŝŽŶĂůŵŽŶŝƚŽƌŝŶŐ;ŝ͘Ğ͕͘ĂĚĚŝƚŝŽŶĂůŵŽŶŝƚŽƌŝŶŐ
ǁĞůůƐ͕ŚŝŐŚĞƌĨƌĞƋƵĞŶĐǇŵŽŶŝƚŽƌŝŶŐͿ͘/ŶĂĚĚŝƚŝŽŶ͕
ŵŽƌĞĚĞĨŝŶĞĚǀĞŐĞƚĂƚŝŽŶŵŽŶŝƚŽƌŝŶŐŝƐ
ƌĞĐŽŵŵĞŶĚĞĚ;ƐĞĞďĞůŽǁͿ͘
Ϯ͘dŚĞƉƌŽƉŽƐĞĚƚƌŝŐŐĞƌƚŚƌĞƐŚŽůĚƐĂƌĞ
ĂƉƉƌŽƉƌŝĂƚĞ͘&ŽƌƚŚĞĂǀŽŝĚĂŶĐĞŽĨĚŽƵďƚ͕ƚŚĞ
'DDDWƐŚŽƵůĚĞǀĂůƵĂƚĞƚŚƌĞƐŚŽůĚ
ŐƌŽƵŶĚǁĂƚĞƌůĞǀĞůĚĞĐůŝŶĞƐŝŶŶĞĂƌďǇǁĞůůƐ
;ĞǆŝƐƚŝŶŐĂŶĚƌĞĐŽŵŵĞŶĚĞĚͿƚŚĂƚĐŽƵůĚďĞƵƐĞĚ
ĂƐĂŶĞĂƌůǇͲǁĂƌŶŝŶŐŽĨƉŽƐƐŝďůĞŝŵƉĂĐƚƐƚŽƐƉƌŝŶŐ
ĨůŽǁ͘DŽŶŝƚŽƌŝŶŐŽĨƚŚĞƐĞŐƌŽƵŶĚǁĂƚĞƌůĞǀĞůƐ
ŽŶĐĞƚŚĞWƌŽũĞĐƚŚĂƐĐŽŵŵĞŶĐĞĚǁŽƵůĚďĞ
ŚĞůƉĨƵůĂŶĚĂĚĚƚŽŽǀĞƌĂůůŬŶŽǁůĞĚŐĞŽĨƚŚĞ
ĂƋƵŝĨĞƌƐǇƐƚĞŵ͘
ϯ͘dŚĞ'DDDWŵŽŶŝƚŽƌŝŶŐĂŶĚƚŚƌĞƐŚŽůĚƐĂƌĞ
ƉƌŽƚĞĐƚŝǀĞŽĨƚŚŝƐƌŝƚŝĐĂůZĞƐŽƵƌĐĞ͘,ŽǁĞǀĞƌ͕ĨŽƌ
ƚŚĞĂǀŽŝĚĂŶĐĞŽĨĚŽƵďƚ͕ĂŶĚƚŽĂĚĚƌĞƐƐůŝŶŐĞƌŝŶŐ
ĐŽŶĐĞƌŶƐĂďŽƵƚŝŵƉĂĐƚƐŽŶƚŚĞƐƉƌŝŶŐƐƉŽƐƚͲ&/Z͕
ǁĞƌĞĐŽŵŵĞŶĚƚŚĂƚƚŚĞ'DDDWŝŶĐŽƌƉŽƌĂƚĞ͗
;ĂͿŚŝŐŚĞƌĨƌĞƋƵĞŶĐǇƐƉƌŝŶŐĨůŽǁŵŽŶŝƚŽƌŝŶŐ͖;ďͿ
ĂĚĚŝƚŝŽŶĂůůŽĐĂůŝǌĞĚŐƌŽƵŶĚǁĂƚĞƌŵŽŶŝƚŽƌŝŶŐ͖;ĐͿ
ŵŽƌĞĚĞĨŝŶĞĚǀĞŐĞƚĂƚŝŽŶŵŽŶŝƚŽƌŝŶŐ͖;ĚͿ
ŵŽŶŝƚŽƌŝŶŐĂŶĚŽƚŚĞƌŝŶǀĞƐƚŝŐĂƚŝŽŶƐ;Ğ͘Ő͕͘
ŐĞŽƉŚǇƐŝĐĂůƐƵƌǀĞǇƐͿƚŽĐŽŶĨŝƌŵƚŚĞĐŽŶĐĞƉƚƵĂů
ŵŽĚĞůŽĨƐƉƌŝŶŐĨůŽǁ͖ĂŶĚĞͿĐŽŶƐŝĚĞƌŝŶŐŶĞǁ
ĚĂƚĂĐŽůůĞĐƚĞĚďĞĨŽƌĞĂŶĚĂĨƚĞƌƚŚĞŝŶŝƚŝĂƚŝŽŶŽĨ
ƉƵŵƉŝŶŐĂƚƚŚĞĂĚŝǌWƌŽũĞĐƚ͕ƚŚĞŚǇĚƌŽůŽŐŝĐ
ƐǇƐƚĞŵĂƚŽŶĂŶǌĂ^ƉƌŝŶŐƐŚŽƵůĚďĞĞǀĂůƵĂƚĞĚ
ĨƵƌƚŚĞƌǁŝƚŚŶƵŵĞƌŝĐĂůŐƌŽƵŶĚǁĂƚĞƌŵŽĚĞůŝŶŐ͘
dŚĞ'DDDWĐŽŶƚĞŵƉůĂƚĞƐĂƌĞĂƐƐĞƐƐŵĞŶƚŽĨ
ŵŽŶŝƚŽƌŝŶŐĞǀĞƌǇĨŝǀĞǇĞĂƌƐĂŶĚƚŚŝƐ
ƌĞĐŽŵŵĞŶĚĂƚŝŽŶŝƐŶŽƚŝŶĐŽŶƐŝƐƚĞŶƚǁŝƚŚƚŚĂƚ
ƌĞƋƵŝƌĞŵĞŶƚ͘
EŽƚĞ͗ĂĚŝǌŚĂƐƉƌĞǀŝŽƵƐůǇŝŶŝƚŝĂƚĞĚŵŽŶŝƚŽƌŝŶŐ
ŽĨŽŶĂŶǌĂĂŶĚsŽŶƚƌŝŐŐĞƌ^ƉƌŝŶŐƐ͖ŚŽǁĞǀĞƌ͕ŝƚ
ŚĂƐďĞĞŶĚĞŶŝĞĚĂĐĐĞƐƐƚŽtŚŝƐŬĞǇ^ƉƌŝŶŐ͘


ϯϴ

ZĞƉŽƌƚŽĨƚŚĞ/ŶĚĞƉĞŶĚĞŶƚWĞĞƌZĞǀŝĞǁWĂŶĞůĨŽƌ
ƚŚĞ'ƌŽƵŶĚǁĂƚĞƌDĂŶĂŐĞŵĞŶƚ͕DŽŶŝƚŽƌŝŶŐ͕ĂŶĚDŝƚŝŐĂƚŝŽŶWůĂŶĨŽƌ
ƚŚĞĂĚŝǌsĂůůĞǇ'ƌŽƵŶĚǁĂƚĞƌŽŶƐĞƌǀĂƚŝŽŶ͕ZĞĐŽǀĞƌǇ͕ĂŶĚ^ƚŽƌĂŐĞWƌŽũĞĐƚ





>ĂŶĚ
^ƵďƐŝĚĞŶĐĞ

ĞŶĐŚŵĂƌŬ
ƐƚĂƚŝŽŶƐ͖/Ŷ^Z͖
ĞǆƚĞŶƐŽŵĞƚĞƌƐ

>ĂŶĚƐƵƌĨĂĐĞĚĞĐůŝŶĞŽĨ
хϬ͘ϯĨƚ͘ĚĞĐůŝŶŝŶŐ
ƚƌĞŶĚƚŚĂƚǁŽƵůĚ
ŝŵƉĂĐƚŝŶĨƌĂƐƚƌƵĐƚƵƌĞ

^ĂůŝŶĞ
DŝŐƌĂƚŝŽŶ

ůƵƐƚĞƌǁĞůůƐ
ďĞƚǁĞĞŶƚŚĞĚƌǇ
ůĂŬĞƐĂŶĚĂĚŝǌ
WƌŽũĞĐƚǁĞůůͲĨŝĞůĚ

dŽƚĂůĚŝƐƐŽůǀĞĚƐŽůŝĚƐ
;d^ͿĐŽŶĐĞŶƚƌĂƚŝŽŶƐ
ŝŶĐƌĞĂƐĞхϲϬϬ
ŵŝůůŝŐƌĂŵƐƉĞƌůŝƚĞƌ
;ŵŐͬ>ŽƌƉƉŵͿĂƚ
ĐůƵƐƚĞƌǁĞůůƐΕϲ͕ϬϬϬ
ĨĞĞƚĨƌŽŵƚŚĞĐƵƌƌĞŶƚ
ƐĂůŝŶĞͲĨƌĞƐŚǁĂƚĞƌ
ŝŶƚĞƌĨĂĐĞ͘

ϯϵ

ϭ͘dŚĞ'DDDWŵŽŶŝƚŽƌŝŶŐŝƐĂƉƉƌŽƉƌŝĂƚĞƚŽ
ŝĚĞŶƚŝĨǇŝŵƉĂĐƚƐ͘ůƚŚŽƵŐŚƚŚĞƌĞŚĂǀĞďĞĞŶŶŽ
ŽďũĞĐƚŝŽŶƐƌĂŝƐĞĚƚŽƚŚŝƐŵĞƚŚŽĚŽůŽŐǇ͕ĂĚĚŝƚŝŽŶĂů
ŵŽŶŝƚŽƌŝŶŐŵĂǇďĞŚĞůƉĨƵů͘&ŽƌƚŚĞĂǀŽŝĚĂŶĐĞŽĨ
ĚŽƵďƚ͕ǁĞƌĞĐŽŵŵĞŶĚ͗;ĂͿĂĚĚŝƚŝŽŶĂů/Ŷ^Z
ĂŶĂůǇƐĞƐďĞƉĞƌĨŽƌŵĞĚ͖;ďͿŽŶůǇŽŶĞŝŶŝƚŝĂů
ĞǆƚĞŶƐŽŵĞƚĞƌďĞŝŶƐƚĂůůĞĚ͖ĂŶĚ;ĐͿƚŚĞůŽĐĂƚŝŽŶ
ĂŶĚĚĞƐŝŐŶŽĨƚŚĞĂĚĚŝƚŝŽŶĂůĞǆƚĞŶƐŽŵĞƚĞƌƐďĞ
ďĂƐĞĚŽŶƚŚĞ/Ŷ^ZĚĂƚĂĂŶĂůǇƐĞƐ͘
Ϯ͘dŚĞ'DDDWƚƌŝŐŐĞƌƚŚƌĞƐŚŽůĚƐĂƌĞ
ĂƉƉƌŽƉƌŝĂƚĞ͘
ϯ͘dŚĞ'DDDWŵŽŶŝƚŽƌŝŶŐĂŶĚƚŚƌĞƐŚŽůĚƐĂƌĞ
ƉƌŽƚĞĐƚŝǀĞŽĨƚŚŝƐƌŝƚŝĐĂůZĞƐŽƵƌĐĞ͘&ŽƌƚŚĞ
ĂǀŽŝĚĂŶĐĞŽĨĚŽƵďƚ͕ǁĞƌĞĐŽŵŵĞŶĚ͗;ĂͿŵŽƌĞ
ĨƌĞƋƵĞŶƚ/Ŷ^ZĚĂƚĂĂƌĞĂŶĂůǇǌĞĚ͖ĂŶĚ;ďͿ
ĐŽŶƐŝĚĞƌŝŶŐŶĞǁĚĂƚĂĐŽůůĞĐƚĞĚďĞĨŽƌĞĂŶĚĂĨƚĞƌ
ƚŚĞŝŶŝƚŝĂƚŝŽŶŽĨƉƵŵƉŝŶŐĂƚƚŚĞĂĚŝǌWƌŽũĞĐƚ͕
ƚŚĞƉŽƚĞŶƚŝĂůůĂŶĚƐƵďƐŝĚĞŶĐĞƐŚŽƵůĚďĞ
ĞǀĂůƵĂƚĞĚƵƐŝŶŐŶƵŵĞƌŝĐĂůŐƌŽƵŶĚǁĂƚĞƌ
ŵŽĚĞůŝŶŐ͘
dŚĞ'DDDWĐŽŶƚĞŵƉůĂƚĞƐĂƌĞĂƐƐĞƐƐŵĞŶƚŽĨ
ŵŽŶŝƚŽƌŝŶŐĞǀĞƌǇĨŝǀĞǇĞĂƌƐĂŶĚƚŚŝƐ
ƌĞĐŽŵŵĞŶĚĂƚŝŽŶŝƐŶŽƚŝŶĐŽŶƐŝƐƚĞŶƚǁŝƚŚƚŚĂƚ
ƌĞƋƵŝƌĞŵĞŶƚ͘

ϭ͘dŚĞ'DDDWŵŽŶŝƚŽƌŝŶŐŝƐĂƉƉƌŽƉƌŝĂƚĞƚŽ
ŝĚĞŶƚŝĨǇŝŵƉĂĐƚƐ͘ĚĚŝƚŝŽŶĂůĐŽŵƉůĞŵĞŶƚĂƌǇ
ŵĞĂƐƵƌĞƐĐŽƵůĚďĞĐŽŶƐŝĚĞƌĞĚďǇƚŚĞdĞĐŚŶŝĐĂů
ZĞǀŝĞǁWĂŶĞů͕ŝŶĐůƵĚŝŶŐĐŽŶĚƵĐƚŝŶŐůĞĐƚƌŽͲ
ŵĂŐŶĞƚŝĐ;DͿŵĂƉƉŝŶŐŽĨƚŚĞƐĂůŝŶĞͲĨƌĞƐŚǁĂƚĞƌ
ŝŶƚĞƌĨĂĐĞƉƌŝŽƌƚŽƉƵŵƉŝŶŐĂƚƚŚĞĂĚŝǌWƌŽũĞĐƚ
ĚƵƌŝŶŐƉƌŽũĞĐƚŽƉĞƌĂƚŝŽŶ͕ĂŶĚƉŽƐƚͲŽƉĞƌĂƚŝŽŶ͘
Ϯ͘dŚĞ'DDDWƚƌŝŐŐĞƌƚŚƌĞƐŚŽůĚŝƐĂƉƉƌŽƉƌŝĂƚĞ͘
ϯ͘dŚĞ'DDDWŵŽŶŝƚŽƌŝŶŐĂŶĚƚŚƌĞƐŚŽůĚƐĂƌĞ
ƉƌŽƚĞĐƚŝǀĞŽĨƚŚŝƐƌŝƚŝĐĂůZĞƐŽƵƌĐĞ͘&ŽƌƚŚĞ
ĂǀŽŝĚĂŶĐĞŽĨĚŽƵďƚ͕ǁĞƌĞĐŽŵŵĞŶĚ͗;ĂͿ
ŵŽŶŝƚŽƌŝŶŐďĞƐƵƉƉůĞŵĞŶƚĞĚǁŝƚŚŐĞŽƉŚǇƐŝĐƐ͕
ĂŶĚ;ďͿĐŽŶƐŝĚĞƌŝŶŐŶĞǁĚĂƚĂĐŽůůĞĐƚĞĚďĞĨŽƌĞ
ĂŶĚĂĨƚĞƌƚŚĞŝŶŝƚŝĂƚŝŽŶŽĨƉƵŵƉŝŶŐĂƚƚŚĞĂĚŝǌ
WƌŽũĞĐƚ͕ƚŚĞŵŝŐƌĂƚŝŽŶŽĨƚŚĞŝŶƚĞƌĨĂĐĞƐŚŽƵůĚďĞ
ĞǀĂůƵĂƚĞĚƵƐŝŶŐŶƵŵĞƌŝĐĂůŐƌŽƵŶĚǁĂƚĞƌ
ŵŽĚĞůŝŶŐ͘
dŚĞ'DDDWĐŽŶƚĞŵƉůĂƚĞƐĂƌĞĂƐƐĞƐƐŵĞŶƚŽĨ
ŵŽŶŝƚŽƌŝŶŐĞǀĞƌǇĨŝǀĞǇĞĂƌƐĂŶĚƚŚŝƐ
ƌĞĐŽŵŵĞŶĚĂƚŝŽŶŝƐŶŽƚŝŶĐŽŶƐŝƐƚĞŶƚǁŝƚŚƚŚĂƚ
ƌĞƋƵŝƌĞŵĞŶƚ͘


ZĞƉŽƌƚŽĨƚŚĞ/ŶĚĞƉĞŶĚĞŶƚWĞĞƌZĞǀŝĞǁWĂŶĞůĨŽƌ
ƚŚĞ'ƌŽƵŶĚǁĂƚĞƌDĂŶĂŐĞŵĞŶƚ͕DŽŶŝƚŽƌŝŶŐ͕ĂŶĚDŝƚŝŐĂƚŝŽŶWůĂŶĨŽƌ
ƚŚĞĂĚŝǌsĂůůĞǇ'ƌŽƵŶĚǁĂƚĞƌŽŶƐĞƌǀĂƚŝŽŶ͕ZĞĐŽǀĞƌǇ͕ĂŶĚ^ƚŽƌĂŐĞWƌŽũĞĐƚ





ƌŝŶĞ
ZĞƐŽƵƌĐĞƐĂƚ
ƌŝƐƚŽůĂŶĚ
ĂĚŝǌĚƌǇůĂŬĞƐ

KďƐĞƌǀĂƚŝŽŶĂŶĚ
ĐůƵƐƚĞƌǁĞůůƐĂƚĚƌǇ
ůĂŬĞƐ

DĂŶĂŐĞŵĞŶƚ
ŽĨKǀĞƌĂůů
'ƌŽƵŶĚǁĂƚĞƌ
ƌĂǁĚŽǁŶ

DŽŶŝƚŽƌŝŶŐǁŝƚŚŝŶ
ĂϮͲŵŝůĞƌĂĚŝƵƐŽĨ
ƚŚĞĐĞŶƚĞƌŽĨƚŚĞ
ĂĚŝǌWƌŽũĞĐƚǁĞůůͲ
ĨŝĞůĚ

ŚĂŶŐĞƐŝŶďƌŝŶĞǁĂƚĞƌ
ůĞǀĞůƐŽĨхϱϬйŝŶƚŚĞ
ǁĂƚĞƌĐŽůƵŵŶĂďŽǀĞŽĨ
ƚŚĞŵŝŶĞƌĂůƐƚƌŝƉͲ
ŵŝŶŝŶŐĐŽŵƉĂŶǇ͛Ɛ
ƉƵŵƉŝŶƚĂŬĞ

ϭ͘dŚĞ'DDDWŵŽŶŝƚŽƌŝŶŐŝƐĂƉƉƌŽƉƌŝĂƚĞƚŽ
ŝĚĞŶƚŝĨǇŝŵƉĂĐƚƐ͘
Ϯ͘dŚĞ'DDDWƚƌŝŐŐĞƌƚŚƌĞƐŚŽůĚŝƐĂƉƉƌŽƉƌŝĂƚĞ͘
ϯ͘dŚĞ'DDDWŵŽŶŝƚŽƌŝŶŐĂŶĚƚŚƌĞƐŚŽůĚƐĂƌĞ
ƉƌŽƚĞĐƚŝǀĞŽĨƚŚŝƐƌŝƚŝĐĂůZĞƐŽƵƌĐĞ͘&ŽƌƚŚĞ
ĂǀŽŝĚĂŶĐĞŽĨĚŽƵďƚ͕ĐŽŶƐŝĚĞƌŝŶŐŶĞǁĚĂƚĂ
ĐŽůůĞĐƚĞĚďĞĨŽƌĞĂŶĚĂĨƚĞƌƚŚĞŝŶŝƚŝĂƚŝŽŶŽĨ
ƉƵŵƉŝŶŐĂƚƚŚĞĂĚŝǌWƌŽũĞĐƚ͕ďƌŝŶĞǁĂƚĞƌůĞǀĞůƐ
ďĞŶĞĂƚŚƚŚĞĚƌǇůĂŬĞƐƐŚŽƵůĚďĞĞǀĂůƵĂƚĞĚ
ĨƵƌƚŚĞƌƵƐŝŶŐŶƵŵĞƌŝĐĂůŐƌŽƵŶĚǁĂƚĞƌŵŽĚĞůŝŶŐ͘
dŚĞ'DDDWĐŽŶƚĞŵƉůĂƚĞƐĂƌĞĂƐƐĞƐƐŵĞŶƚŽĨ
ŵŽŶŝƚŽƌŝŶŐĞǀĞƌǇĨŝǀĞǇĞĂƌƐĂŶĚƚŚŝƐ
ƌĞĐŽŵŵĞŶĚĂƚŝŽŶŝƐŶŽƚŝŶĐŽŶƐŝƐƚĞŶƚǁŝƚŚƚŚĂƚ
ƌĞƋƵŝƌĞŵĞŶƚ͘

'ƌŽƵŶĚǁĂƚĞƌĚĞĐůŝŶĞŽĨ ϭ͘dŚĞ'DDDWŵŽŶŝƚŽƌŝŶŐŝƐĂƉƉƌŽƉƌŝĂƚĞƚŽ
хϴϬĨĞĞƚĂƚƚŚŝƐ
ŝĚĞŶƚŝĨǇŝŵƉĂĐƚƐ͘,ŽǁĞǀĞƌ͕ĨŽƌƚŚĞĂǀŽŝĚĂŶĐĞŽĨ
ĚŝƐƚĂŶĐĞ;Ă
ĚŽƵďƚ͕ŝƚŝƐƌĞĐŽŵŵĞŶĚĞĚƚŚĂƚ͗;ĂͿĂĚĚŝƚŝŽŶĂů
ŐƌŽƵŶĚǁĂƚĞƌ
ŵŽŶŝƚŽƌŝŶŐǁĞůůƐďĞŝŶƐƚĂůůĞĚƉƌŽǆŝŵĂƚĞƚŽ
ŵĂŶĂŐĞŵĞŶƚ͞ĨůŽŽƌ͟Ϳ
ŽŶĂŶǌĂ^ƉƌŝŶŐ͖ĂŶĚ;ďͿƚŚĞĨƌĞƋƵĞŶĐǇŽĨ
ŵŽŶŝƚŽƌŝŶŐďĞŝŶĐƌĞĂƐĞĚ͘
Ϯ͘dŚĞƉƌŽƉŽƐĞĚƚƌŝŐŐĞƌƚŚƌĞƐŚŽůĚŝƐĂƉƉƌŽƉƌŝĂƚĞ͘
ϯ͘dŚĞƉƌŽƉŽƐĞĚŵŽŶŝƚŽƌŝŶŐĂŶĚƚŚƌĞƐŚŽůĚƐĂƌĞ
ƉƌŽƚĞĐƚŝǀĞŽĨƚŚŝƐƌŝƚŝĐĂůZĞƐŽƵƌĐĞ͘&ŽƌƚŚĞ
ĂǀŽŝĚĂŶĐĞŽĨĚŽƵďƚ͕ǁĞƌĞĐŽŵŵĞŶĚ͗;ĂͿ
ĂĚĚŝƚŝŽŶĂůŐƌŽƵŶĚǁĂƚĞƌŵŽŶŝƚŽƌŝŶŐďĞ
ĐŽŶĚƵĐƚĞĚ͖ĂŶĚ;ďͿĐŽŶƐŝĚĞƌŝŶŐŶĞǁĚĂƚĂ
ĐŽůůĞĐƚĞĚďĞĨŽƌĞĂŶĚĂĨƚĞƌƚŚĞŝŶŝƚŝĂƚŝŽŶŽĨ
ƉƵŵƉŝŶŐĂƚƚŚĞĂĚŝǌWƌŽũĞĐƚ͕ƚŚĞŽǀĞƌĂůů
ŚǇĚƌŽůŽŐŝĐĐŽŶĚŝƚŝŽŶƐŝŶƚŚĞǁĂƚĞƌƐŚĞĚƐ
ƚƌŝďƵƚĂƌǇƚŽƚŚĞĂĚŝǌWƌŽũĞĐƚƐŚŽƵůĚďĞ
ĞǀĂůƵĂƚĞĚĨƵƌƚŚĞƌǁŝƚŚŶƵŵĞƌŝĐĂůŐƌŽƵŶĚǁĂƚĞƌ
ŵŽĚĞůŝŶŐ͘
dŚĞ'DDDWĐŽŶƚĞŵƉůĂƚĞƐĂƌĞĂƐƐĞƐƐŵĞŶƚŽĨ
ŵŽŶŝƚŽƌŝŶŐĞǀĞƌǇĨŝǀĞǇĞĂƌƐĂŶĚƚŚŝƐ
ƌĞĐŽŵŵĞŶĚĂƚŝŽŶŝƐŶŽƚŝŶĐŽŶƐŝƐƚĞŶƚǁŝƚŚƚŚĂƚ
ƌĞƋƵŝƌĞŵĞŶƚ͘


ϰϬ

ZĞƉŽƌƚŽĨƚŚĞ/ŶĚĞƉĞŶĚĞŶƚWĞĞƌZĞǀŝĞǁWĂŶĞůĨŽƌ
ƚŚĞ'ƌŽƵŶĚǁĂƚĞƌDĂŶĂŐĞŵĞŶƚ͕DŽŶŝƚŽƌŝŶŐ͕ĂŶĚDŝƚŝŐĂƚŝŽŶWůĂŶĨŽƌ
ƚŚĞĂĚŝǌsĂůůĞǇ'ƌŽƵŶĚǁĂƚĞƌŽŶƐĞƌǀĂƚŝŽŶ͕ZĞĐŽǀĞƌǇ͕ĂŶĚ^ƚŽƌĂŐĞWƌŽũĞĐƚ





dŚŝƌĚWĂƌƚǇ
tĞůůƐ

'ƌŽƵŶĚǁĂƚĞƌ
ŽďƐĞƌǀĂƚŝŽŶǁĞůůƐ

DŽƌĞƚŚĂŶƚǁĞŶƚǇ;ϮϬͿ
ĨĞĞƚĚĞĐůŝŶĞŝŶƐƚĂƚŝĐ
ǁĂƚĞƌůĞǀĞůƐ

ĚũĂĐĞŶƚ
'ƌŽƵŶĚǁĂƚĞƌ
ĂƐŝŶƐ

'ƌŽƵŶĚǁĂƚĞƌ
ŽďƐĞƌǀĂƚŝŽŶǁĞůůƐ

EŽĂĐƚŝŽŶĐƌŝƚĞƌŝĂ
ŶĞĐĞƐƐĂƌǇ

ŝƌYƵĂůŝƚǇ

EĞƉŚĞůŽŵĞƚĞƌƐ͕
^ŽŝůƚĞƐƚŝŶŐ

ŚĂŶŐĞƐŝŶĂŝƌƋƵĂůŝƚǇ
ƚŚĂƚĞǆĐĞĞĚďĂƐĞůŝŶĞ
ĐŽŶĚŝƚŝŽŶƐďǇϱйĂŶĚ
ĐŚĂŶŐĞƐŝŶƐŽŝů
ĐŽŶĚŝƚŝŽŶƐƐŚŽǁŝŶŐĂ
ĚĞŐƌĂĚĂƚŝŽŶŽĨƐŽŝů
ƐƚƌƵĐƚƵƌĞ

ϰϭ

ϭ͘dŚĞƉƌŽƉŽƐĞĚŵŽŶŝƚŽƌŝŶŐŝƐĂƉƉƌŽƉƌŝĂƚĞƚŽ
ŝĚĞŶƚŝĨǇŝŵƉĂĐƚƐ͘dŚĞƌĞŝƐŶŽĞǀŝĚĞŶĐĞŽĨǁĞůůƐ
ǁŝƚŚĚƌĂǁŝŶŐƉŽƚĂďůĞǁĂƚĞƌǁŝƚŚŝŶƚŚĞĂĚŝǌ
WƌŽũĞĐƚĂƌĞĂ͘,ŽǁĞǀĞƌ͕ƚŽŝŵƉƌŽǀĞ
ƵŶĚĞƌƐƚĂŶĚŝŶŐŽĨƚŚĞĞǆƚĞŶƚŽĨƉŽƚĞŶƚŝĂů
ĚƌĂǁĚŽǁŶ;ǁŝƚŚƚŚĞĐŽŶƐĞŶƚŽĨƚŚĞŶŽŶͲƉŽƚĂďůĞ
ǁĂƚĞƌƵƐĞƌƐͿ͕ŝƚŝƐƌĞĐŽŵŵĞŶĚĞĚƚŚĂƚ
ƚƌĂŶƐĚƵĐĞƌƐĂŶĚĚĂƚĂͲůŽŐŐĞƌƐďĞŝŶƐƚĂůůĞĚĂƚ
ƚŚŝƌĚͲƉĂƌƚǇǁĞůůƐǁŚĞƌĞƉŽƚĞŶƚŝĂůŝŵƉĂĐƚƐĂƉƉĞĂƌ
ŵŽƐƚůŝŬĞůǇ;ŝ͘Ğ͕͘ƚŚŝƌĚͲƉĂƌƚǇǁĞůůƐĐůŽƐĞƐƚƚŽƚŚĞ
ĂĚŝǌWƌŽũĞĐƚǁĞůůͲĨŝĞůĚͿ͘dŚĞƚƌĂŶƐĚƵĐĞƌƐƐŚŽƵůĚ
ďĞŵĂŝŶƚĂŝŶĞĚŝŶƚŚĞƐĞƚŚŝƌĚͲƉĂƌƚǇǁĞůůƐĨŽƌƚŚĞ
ƉƌĞͲŽƉĞƌĂƚŝŽŶĂůƉĞƌŝŽĚĂŶĚĨŝƌƐƚĨŝǀĞǇĞĂƌƐŽĨ
ŽƉĞƌĂƚŝŽŶƐ͘
Ϯ͘dŚĞƉƌŽƉŽƐĞĚƚƌŝŐŐĞƌƚŚƌĞƐŚŽůĚŝƐĂƉƉƌŽƉƌŝĂƚĞ͘
ϯ͘dŚĞƉƌŽƉŽƐĞĚŵŽŶŝƚŽƌŝŶŐĂŶĚƚƌŝŐŐĞƌ
ƚŚƌĞƐŚŽůĚĂƌĞƉƌŽƚĞĐƚŝǀĞŽĨƚŚŝƐƌŝƚŝĐĂůZĞƐŽƵƌĐĞ͘
&ŽƌƚŚĞĂǀŽŝĚĂŶĐĞŽĨĚŽƵďƚ͕ǁĞƌĞĐŽŵŵĞŶĚ͗;ĂͿ
ŝŶĐƌĞĂƐĞĚĨƌĞƋƵĞŶĐǇŽĨŵŽŶŝƚŽƌŝŶŐĂƚƐĞůĞĐƚ
ƚŚŝƌĚͲƉĂƌƚǇǁĞůůƐ͕ĂŶĚ;ďͿĐŽŶƐŝĚĞƌŝŶŐŶĞǁĚĂƚĂ
ĐŽůůĞĐƚĞĚďĞĨŽƌĞĂŶĚĂĨƚĞƌƚŚĞŝŶŝƚŝĂƚŝŽŶŽĨ
ƉƵŵƉŝŶŐĂƚƚŚĞĂĚŝǌWƌŽũĞĐƚ͕ŐƌŽƵŶĚǁĂƚĞƌ
ůĞǀĞůƐĂƚƚŚŝƌĚͲƉĂƌƚǇǁĞůůƐƐŚŽƵůĚďĞĞǀĂůƵĂƚĞĚ
ĨƵƌƚŚĞƌƵƐŝŶŐŶƵŵĞƌŝĐĂůŐƌŽƵŶĚǁĂƚĞƌŵŽĚĞůŝŶŐ͘
dŚĞ'DDDWĐŽŶƚĞŵƉůĂƚĞƐĂƌĞĂƐƐĞƐƐŵĞŶƚŽĨ
ŵŽŶŝƚŽƌŝŶŐĞǀĞƌǇĨŝǀĞǇĞĂƌƐĂŶĚƚŚŝƐ
ƌĞĐŽŵŵĞŶĚĂƚŝŽŶŝƐŶŽƚŝŶĐŽŶƐŝƐƚĞŶƚǁŝƚŚƚŚĂƚ
ƌĞƋƵŝƌĞŵĞŶƚ͘

ϭ͘dŚĞ'DDDWŝƐĂƉƉƌŽƉƌŝĂƚĞƚŽŝĚĞŶƚŝĨǇ
ŝŵƉĂĐƚƐ͘
Ϯ͘dƌŝŐŐĞƌƚŚƌĞƐŚŽůĚƐŵŝŐŚƚďĞĞƐƚĂďůŝƐŚĞĚŝŶƚŚĞ
ƵŶůŝŬĞůǇĞǀĞŶƚƚŚĂƚĂĚǀĞƌƐĞŝŵƉĂĐƚƐĨƌŽŵ
ƉƌŽƉŽƐĞĚƉƵŵƉŝŶŐĂƚƚŚĞĂĚŝǌWƌŽũĞĐƚĂƌĞ
ŽďƐĞƌǀĞĚ͘
ϯ͘dŚĞ'DDDWŵŽŶŝƚŽƌŝŶŐŝƐƉƌŽƚĞĐƚŝǀĞŽĨƚŚŝƐ
ƌŝƚŝĐĂůZĞƐŽƵƌĐĞ͘

ϭ͘dŚĞ'DDDWŵŽŶŝƚŽƌŝŶŐŝƐĂƉƉƌŽƉƌŝĂƚĞƚŽ
ŝĚĞŶƚŝĨǇŝŵƉĂĐƚƐ͘
Ϯ͘dŚĞ'DDDWƚƌŝŐŐĞƌƚŚƌĞƐŚŽůĚƐĂƌĞ
ĂƉƉƌŽƉƌŝĂƚĞ͘
ϯ͘dŚĞ'DDDWŵŽŶŝƚŽƌŝŶŐĂŶĚƚŚƌĞƐŚŽůĚƐĂƌĞ
ƉƌŽƚĞĐƚŝǀĞŽĨƚŚŝƐƌŝƚŝĐĂůZĞƐŽƵƌĐĞ͘

ZĞƉŽƌƚŽĨƚŚĞ/ŶĚĞƉĞŶĚĞŶƚWĞĞƌZĞǀŝĞǁWĂŶĞůĨŽƌ
ƚŚĞ'ƌŽƵŶĚǁĂƚĞƌDĂŶĂŐĞŵĞŶƚ͕DŽŶŝƚŽƌŝŶŐ͕ĂŶĚDŝƚŝŐĂƚŝŽŶWůĂŶĨŽƌ
ƚŚĞĂĚŝǌsĂůůĞǇ'ƌŽƵŶĚǁĂƚĞƌŽŶƐĞƌǀĂƚŝŽŶ͕ZĞĐŽǀĞƌǇ͕ĂŶĚ^ƚŽƌĂŐĞWƌŽũĞĐƚ


sĞŐĞƚĂƚŝŽŶ

sŝƐƵĂůŽďƐĞƌǀĂƚŝŽŶ
ĂŶĚĐŽƌƌĞůĂƚŝŽŶ
ǁŝƚŚŐƌŽƵŶĚǁĂƚĞƌ
ůĞǀĞůƐ

ZĞĚƵĐƚŝŽŶŝŶƚŚĞĞǆƚĞŶƚ
ŽƌĐŚĂƌĂĐƚĞƌŽĨWƌŽũĞĐƚ
ĂƌĞĂďĂƐĞůŝŶĞ
ǀĞŐĞƚĂƚŝŽŶ

ϭ͘dŚĞ'DDDWŵŽŶŝƚŽƌŝŶŐŝƐĂƉƉƌŽƉƌŝĂƚĞƚŽ
ŝĚĞŶƚŝĨǇŝŵƉĂĐƚƐ͘ƐŝĚĞĨƌŽŵĂƌĞĂƐƉƌŽǆŝŵĂƚĞƚŽ
ƚŚĞƐƉƌŝŶŐƐ͕ŶŽŐƌŽƵŶĚǁĂƚĞƌĚĞƉĞŶĚĞŶƚĨůŽƌĂŽƌ
ĨĂƵŶĂǁĞƌĞŝĚĞŶƚŝĨŝĞĚŝŶƚŚĞ&/Z͘dŚĞǁĞŝŐŚƚŽĨ
ĐƌĞĚŝďůĞĞǀŝĚĞŶĐĞŝŶĚŝĐĂƚĞƐƚŚĞƌĞŝƐŶŽĚŝƌĞĐƚ
ŚǇĚƌĂƵůŝĐĐŽŶŶĞĐƚŝŽŶďĞƚǁĞĞŶŽŶĂŶǌĂ^ƉƌŝŶŐ
ĂŶĚƚŚĞĂůůƵǀŝĂůĂƋƵŝĨĞƌŝŶ&ĞŶŶĞƌsĂůůĞǇďĞůŽǁ͘
EĞǀĞƌƚŚĞůĞƐƐ͕ƚŽĂĚĚƌĞƐƐŽŶŐŽŝŶŐĐŽŶĐĞƌŶ
ƌĞŐĂƌĚŝŶŐƚŚĞŽŶĂŶǌĂ^ƉƌŝŶŐ͕ĂŶĚĨŽƌƚŚĞ
ĂǀŽŝĚĂŶĐĞŽĨĚŽƵďƚ͕ŝƚŝƐƌĞĐŽŵŵĞŶĚĞĚƚŚĂƚ
ĨƵƌƚŚĞƌĚĞƚĂŝůƐĂŶĚĚĞĨŝŶŝƚŝŽŶŽŶǀĞŐĞƚĂƚŝŽŶ
ŵĂƉƉŝŶŐŽĨŽŶĂŶǌĂ͕sŽŶƚƌŝŐŐĞƌ͕ĂŶĚtŚŝƐŬĞǇ
ƐƉƌŝŶŐƐďĞƉƌŽǀŝĚĞĚ͘
Ϯ͘dŚĞ'DDDWƉƌŽƉŽƐĞĚƚƌŝŐŐĞƌƚŚƌĞƐŚŽůĚƐĐĂŶ
ďĞƌĞĨŝŶĞĚŝŶĂŵŽƌĞĚĞƚĂŝůĞĚǀĞŐĞƚĂƚŝŽŶ
ŵŽŶŝƚŽƌŝŶŐƉůĂŶ͘
ϯ͘dŚĞ'DDDWŵŽŶŝƚŽƌŝŶŐĂŶĚƚŚƌĞƐŚŽůĚƐĂƌĞ
ƉƌŽƚĞĐƚŝǀĞŽĨƚŚŝƐƌŝƚŝĐĂůZĞƐŽƵƌĐĞ͘
EĞǀĞƌƚŚĞůĞƐƐ͕ĨŽƌƚŚĞĂǀŽŝĚĂŶĐĞŽĨĚŽƵďƚ͕
ŐƌĞĂƚĞƌĚĞƚĂŝůŽŶƚŚĞǀĞŐĞƚĂƚŝŽŶŵŽŶŝƚŽƌŝŶŐĂƚ
ƐƉƌŝŶŐƐƐŚŽƵůĚďĞƉƌŽǀŝĚĞĚ͕ŝŶĐůƵĚŝŶŐŵŽƌĞ
ĚĞĨŝŶĞĚƚƌŝŐŐĞƌƚŚƌĞƐŚŽůĚƐ͘
dŚĞ'DDDWĐŽŶƚĞŵƉůĂƚĞƐĂƌĞĂƐƐĞƐƐŵĞŶƚŽĨ
ŵŽŶŝƚŽƌŝŶŐĞǀĞƌǇĨŝǀĞǇĞĂƌƐĂŶĚƚŚŝƐ
ƌĞĐŽŵŵĞŶĚĂƚŝŽŶŝƐŶŽƚŝŶĐŽŶƐŝƐƚĞŶƚǁŝƚŚƚŚĂƚ
ƌĞƋƵŝƌĞŵĞŶƚ͘


dŚĞŽƌƌĞĐƚŝǀĞDĞĂƐƵƌĞƐĨŽƌĞĂĐŚhŶĚĞƐŝƌĂďůĞZĞƐƵůƚĂƌĞƉƌĞƐĞŶƚĞĚŝŶdĂďůĞϲͲϭŝŶƚŚĞ'DDDW
;^͕ϮϬϭϮď͕Ɖ͘ϭϮϬͿĂŶĚƐƵŵŵĂƌŝǌĞĚŝŶdĂďůĞϯďĞůŽǁ͕ĂůŽŶŐǁŝƚŚĐŽŵŵĞŶƚƐĨƌŽŵƚŚĞWĂŶĞů͘
dŚĞƐĞĐŽŵŵĞŶƚƐĂƌĞĚŝƐĐƵƐƐĞĚĨƵƌƚŚĞƌŝŶůĂƚĞƌƐĞĐƚŝŽŶƐŽĨƚŚŝƐŽŶƐĞŶƐƵƐZĞƉŽƌƚ͘dŚĞ
ĐŽŵŵĞŶƚƐĂƌĞƉƌŽǀŝĚĞĚŝŶƚŚĞĐŽŶƚĞǆƚŽĨǁŚĞƚŚĞƌƚŚĞŵŝƚŝŐĂƚŝŽŶ͗;ϭͿŝƐƉƌĂĐƚŝĐĂů;ĨĞĂƐŝďůĞĂŶĚ
ŝŵƉůĞŵĞŶƚĂďůĞͿĂŶĚĂƉƉƌŽƉƌŝĂƚĞ͖;ϮͿǁŝůůƉƌĞǀĞŶƚĂŶhŶĚĞƐŝƌĂďůĞZĞƐƵůƚ͖ĂŶĚͬŽƌ;ϯͿǁŝůůĂůůĞǀŝĂƚĞ
ĂŶhŶĚĞƐŝƌĂďůĞZĞƐƵůƚ͕ŝĨŝƚŽĐĐƵƌƐ͕ŝŶĂƌĞĂƐŽŶĂďůĞƉĞƌŝŽĚŽĨƚŝŵĞ͘
dĂďůĞϯ͘DŝƚŝŐĂƚŝŽŶ^ƵŵŵĂƌǇǁŝƚŚWĂŶĞůŽŵŵĞŶƚƐ



WŽƚĞŶƚŝĂů/ŵƉĂĐƚ

ŽƌƌĞĐƚŝǀĞDĞĂƐƵƌĞƐ

ŽŵŵĞŶƚ

^ƉƌŝŶŐƐ

DŽĚŝĨŝĐĂƚŝŽŶŽĨWƌŽũĞĐƚ
ŽƉĞƌĂƚŝŽŶƐƚŽƌĞͲĞƐƚĂďůŝƐŚ
ďĂƐĞůŝŶĞĨůŽǁĂŶĚƐƉƌŝŶŐ
ĐŚĂƌĂĐƚĞƌŝƐƚŝĐƐ͘

ϭ͘dŚĞ'DDDWŵŝƚŝŐĂƚŝŽŶŝƐƉƌĂĐƚŝĐĂůĂŶĚ
ĂƉƉƌŽƉƌŝĂƚĞ͘
Ϯ͘ĂƐĞĚƵƉŽŶĐƵƌƌĞŶƚĞǀŝĚĞŶĐĞĂŶĚĂŶĂůǇƐĞƐ
ƉƌĞƐĞŶƚĞĚŝŶƚŚŝƐƌĞƉŽƌƚ͕ŝƚŝƐƵŶůŝŬĞůǇƚŚĂƚƚŚĞƌĞŝƐĂ
ĚŝƌĞĐƚŚǇĚƌĂƵůŝĐĐŽŶŶĞĐƚŝŽŶďĞƚǁĞĞŶŽŶĂŶǌĂ
^ƉƌŝŶŐĂŶĚƚŚĞĂůůƵǀŝĂůĂƋƵŝĨĞƌ͘dŽƚŚĞĞǆƚĞŶƚƚŚĞƌĞ
ŝƐĂĚŝƌĞĐƚŚǇĚƌĂƵůŝĐĐŽŶŶĞĐƚŝŽŶ͕ƚŚĞ&/Z
ĐŽŶĐůƵĚĞĚƚŚĂƚƚŚĞŝŵƉĂĐƚǁĂƐŶŽƚƐŝŐŶŝĨŝĐĂŶƚĂƐ
ƚŚĞĞǆƉĞĐƚĞĚĐŚĂŶŐĞ͕ĞǀĞŶĂĨƚĞƌϭϬϬǇĞĂƌƐ͕ǁĂƐ
ǁŝƚŚŝŶƚŚĞŶĂƚƵƌĂůŚŝƐƚŽƌŝĐǀĂƌŝĂƚŝŽŶŝŶǁĂƚĞƌůĞǀĞůƐ
ĂƚŽŶĂŶǌĂ^ƉƌŝŶŐ͘,ŽǁĞǀĞƌ͕ŐŝǀĞŶƚŚĞĞůĞǀĂƚĞĚ
ĐŽŶĐĞƌŶƐƚŚĂƚĐŽŶƚŝŶƵĞƚŽƐƵƌƌŽƵŶĚƚŚŝƐƐƉĞĐŝĨŝĐ
ƌĞƐŽƵƌĐĞ͕ĂŶĚĨŽƌƚŚĞĂǀŽŝĚĂŶĐĞŽĨĚŽƵďƚ͕ǁĞ
ƌĞĐŽŵŵĞŶĚƚŚĂƚĂĚĚŝƚŝŽŶĂůŵŝƚŝŐĂƚŝŽŶŵĞĂƐƵƌĞƐ
ďĞĞǀĂůƵĂƚĞĚƚŽƉƌĞǀĞŶƚĂĚǀĞƌƐĞŝŵƉĂĐƚ;Ğ͘Ő͕͘

ϰϮ





ZĞƉŽƌƚŽĨƚŚĞ/ŶĚĞƉĞŶĚĞŶƚWĞĞƌZĞǀŝĞǁWĂŶĞůĨŽƌ
ƚŚĞ'ƌŽƵŶĚǁĂƚĞƌDĂŶĂŐĞŵĞŶƚ͕DŽŶŝƚŽƌŝŶŐ͕ĂŶĚDŝƚŝŐĂƚŝŽŶWůĂŶĨŽƌ
ƚŚĞĂĚŝǌsĂůůĞǇ'ƌŽƵŶĚǁĂƚĞƌŽŶƐĞƌǀĂƚŝŽŶ͕ZĞĐŽǀĞƌǇ͕ĂŶĚ^ƚŽƌĂŐĞWƌŽũĞĐƚ

>ĂŶĚ^ƵďƐŝĚĞŶĐĞ

ZĞƉĂŝƌĚĂŵĂŐĞĚƐƚƌƵĐƚƵƌĞƐ͘ŶƚĞƌ
ŝŶƚŽĂŵŝƚŝŐĂƚŝŽŶĂŐƌĞĞŵĞŶƚ͘
DŽĚŝĨŝĐĂƚŝŽŶŽĨWƌŽũĞĐƚǁĞůůͲĨŝĞůĚ
ŽƉĞƌĂƚŝŽŶƐƚŽĂƌƌĞƐƚƐƵďƐŝĚĞŶĐĞ

^ĂůŝŶĞDŝŐƌĂƚŝŽŶ

ŽŵƉĞŶƐĂƚŝŽŶ͘/ŶƐƚĂůůĂƚŝŽŶŽĨ
ŝŶũĞĐƚŝŽŶĂŶĚͬŽƌĞǆƚƌĂĐƚŝŽŶǁĞůů;ƐͿ
ƚŽŵĂŝŶƚĂŝŶŝŶƚĞƌĨĂĐĞǁŝƚŚŝŶŝƚƐ
ϲ͕ϬϬϬͲĨŽŽƚůŝŵŝƚ͘DŽĚŝĨŝĐĂƚŝŽŶŽĨ
WƌŽũĞĐƚǁĞůůͲĨŝĞůĚŽƉĞƌĂƚŝŽŶƐ

ƌŝŶĞZĞƐŽƵƌĐĞƐĂƚƌŝƐƚŽů
ĂŶĚĂĚŝǌĚƌǇůĂŬĞƐ

ŽŵƉĞŶƐĂƚŝŽŶ͘/ŶƐƚĂůůĂƚŝŽŶŽĨ
ŝŶũĞĐƚŝŽŶĂŶĚͬŽƌĞǆƚƌĂĐƚŝŽŶ
ǁĞůů;ƐͿ͘ŶƚĞƌŝŶƚŽĂŵŝƚŝŐĂƚŝŽŶ
ĂŐƌĞĞŵĞŶƚ͘DŽĚŝĨŝĐĂƚŝŽŶŽĨ
WƌŽũĞĐƚŽƉĞƌĂƚŝŽŶƐƚŽŵĂŝŶƚĂŝŶ
ďĞŶĞĨŝĐŝĂůƵƐĞ

ϰϯ

ĂƋƵŝĨĞƌƌĞĐŚĂƌŐĞ͕ƚĞŵƉŽƌĂƌǇƌĞƉůĂĐĞŵĞŶƚǁĂƚĞƌͿ͘
ĐŽŵŵŝƚŵĞŶƚƚŽƉƌŽǀŝĚĞǁĂƚĞƌĨŽƌĂƋƵŝĨĞƌ
ƌĞĐŚĂƌŐĞŽƌƚĞŵƉŽƌĂƌǇƌĞƉůĂĐĞŵĞŶƚǁĂƚĞƌĂƉƉĞĂƌƐ
ĨĞĂƐŝďůĞĂŶĚƐƵĨĨŝĐŝĞŶƚƚŽŽĨĨƐĞƚĂŶǇŽďƐĞƌǀĞĚ
ŝŵƉĂĐƚĂƚŽŶĂŶǌĂ^ƉƌŝŶŐ͘dŚĞ&/ZĚŝĚƉƌŽƉŽƐĞ
ƚŚĞĐŽŶƐƚƌƵĐƚŝŽŶŽĨĂŚŽƌŝǌŽŶƚĂůǁĞůůƚŽĨƵůĨŝůůƚŚĞ
ƐĂŵĞƉƵƌƉŽƐĞ͘,ŽǁĞǀĞƌ͕ŝŵƉůĞŵĞŶƚŝŶŐƚŚŝƐ
ĂůƚĞƌŶĂƚŝǀĞŵŝƚŝŐĂƚŝŽŶŵĂǇďĞĚŝĨĨŝĐƵůƚĚƵĞƚŽ
ƉĞƌŵŝƚƚŝŶŐŝƐƐƵĞƐ͘
ϯ͘ǀĞŶŝĨĂĚŝƌĞĐƚŚǇĚƌĂƵůŝĐĐŽŶŶĞĐƚŝŽŶŝƐ
ĂƐƐƵŵĞĚ͕ƚŚĞƉƌŽƉŽƐĞĚŵŝƚŝŐĂƚŝŽŶǁŝůůĂůůĞǀŝĂƚĞ
ĂĚǀĞƌƐĞŝŵƉĂĐƚ͘ůƚĞƌŶĂƚŝǀĞŵŝƚŝŐĂƚŝŽŶŵĞĂƐƵƌĞƐ
ŶŽƚĞĚĂďŽǀĞƐŚŽƵůĚďĞĞǀĂůƵĂƚĞĚƚŽĂůůĞǀŝĂƚĞĂŶǇ
ŝŵƉĂĐƚŝŶĂŵŽƌĞĞǆƉĞĚŝƚŝŽƵƐƉĞƌŝŽĚŽĨƚŝŵĞ͘

ϭ͘dŚĞ'DDDWŵŝƚŝŐĂƚŝŽŶŝƐƉƌĂĐƚŝĐĂůĂŶĚ
ĂƉƉƌŽƉƌŝĂƚĞ͘
Ϯ͘dŚĞ'DDDWŵŝƚŝŐĂƚŝŽŶŵĂǇŶŽƚƉƌĞǀĞŶƚ
ŝŵƉĂĐƚ͖ŚŽǁĞǀĞƌ͕ƚŚĞŝŵƉĂĐƚƐŵĂǇŶŽƚďĞ
ƐŝŐŶŝĨŝĐĂŶƚ͕ĂŶĚƚŚĞƉŽƚĞŶƚŝĂůŝŵƉĂĐƚƐĂƌĞŶŽƚ
ĐŽŶƐŝĚĞƌĞĚĂƚŚƌĞĂƚƚŽƌĂŝůƌŽĂĚĂŶĚƉŝƉĞůŝŶĞ
ŝŶĨƌĂƐƚƌƵĐƚƵƌĞ͘&ŽƌƚŚĞĂǀŽŝĚĂŶĐĞŽĨĚŽƵďƚ͕ƚŚĞ
ƉƌŽƉŽƐĞĚŵŽŶŝƚŽƌŝŶŐƉƌŽŐƌĂŵĂŶĚƚŚƌĞƐŚŽůĚƐ;ƐĞĞ
dĂďůĞϮͿƐŚŽƵůĚďĞƐƵĨĨŝĐŝĞŶƚƚŽƚƌŝŐŐĞƌŵŝƚŝŐĂƚŝŽŶ
ďĞĨŽƌĞĂŶhŶĚĞƐŝƌĂďůĞZĞƐƵůƚƐŽĐĐƵƌƐ͘
ϯ͘dŚĞƉƌŽƉŽƐĞĚŵŝƚŝŐĂƚŝŽŶǁŝůůĂůůĞǀŝĂƚĞŝŵƉĂĐƚŝŶ
ĂƌĞĂƐŽŶĂďůĞƉĞƌŝŽĚŽĨƚŝŵĞ͘

ϭ͘dŚĞ'DDDWŵŝƚŝŐĂƚŝŽŶŝƐƉƌĂĐƚŝĐĂůĂŶĚ
ĂƉƉƌŽƉƌŝĂƚĞ͖
Ϯ͘dŚĞ'DDDWŵŝƚŝŐĂƚŝŽŶ͕ŶŽƚĂďůǇ
ŝŶũĞĐƚŝŽŶͬĞǆƚƌĂĐƚŝŽŶǁĞůůƐ͕ƐŚŽƵůĚƉƌĞǀĞŶƚĨƵƌƚŚĞƌ
ŵŝŐƌĂƚŝŽŶŽĨƚŚĞŝŶƚĞƌĨĂĐĞ͘dŚĞƌĞĐŽŵŵĞŶĚĞĚ
ŐĞŽƉŚǇƐŝĐĂůŵĂƉƉŝŶŐ;ƐĞĞdĂďůĞϮͿǁŝůůĂůůŽǁĨŽƌ
ƚŚĞƉƌŽͲĂĐƚŝǀĞĚĞƐŝŐŶĂŶĚŝŶƐƚĂůůĂƚŝŽŶŽĨƐƵĐŚǁĞůůƐ͕
ĂŶĚĞĂƌůŝĞƌĂĚũƵƐƚŵĞŶƚƐƚŽĂĚŝǌWƌŽũĞĐƚǁĞůůͲĨŝĞůĚ
ŽƉĞƌĂƚŝŽŶƐ͘
ϯ͘dŚĞƉƌŽƉŽƐĞĚŵŝƚŝŐĂƚŝŽŶǁŝůůĂůůĞǀŝĂƚĞƚŚĞ
ŵŝŐƌĂƚŝŽŶŝŶĂƌĞĂƐŽŶĂďůĞƉĞƌŝŽĚŽĨƚŝŵĞ͘/ƚŝƐ
ƵŶůŝŬĞůǇƚŚĂƚƚŚĞǇǁŝůůƌĞƐƚŽƌĞŐƌŽƵŶĚǁĂƚĞƌ
ďĞƚǁĞĞŶƚŚĞĐƵƌƌĞŶƚŝŶƚĞƌĨĂĐĞĂŶĚƚŚĞϲ͕ϬϬϬͲĨŽŽƚ
ůŝŵŝƚƚŽŝƚƐƉƌĞͲŝŵƉĂĐƚĐŽŶĚŝƚŝŽŶ͘,ŽǁĞǀĞƌ͕ŶŽ
ƉŽƚĂďůĞǁĂƚĞƌƐƵƉƉůŝĞƐǁŝůůďĞŝŵƉĂĐƚĞĚĂŶĚ
ƌĞƐƚŽƌĂƚŝŽŶŽĨƚŚĞĐƵƌƌĞŶƚŝŶƚĞƌĨĂĐĞĚŽĞƐŶŽƚ
ĂƉƉĞĂƌƚŽŚĂǀĞĂŶǇďĞŶĞĨŝĐŝĂůƉƵƌƉŽƐĞ͘

ϭ͘dŚĞ'DDDWŵŝƚŝŐĂƚŝŽŶŝƐƉƌĂĐƚŝĐĂůĂŶĚ
ĂƉƉƌŽƉƌŝĂƚĞ͘
Ϯ͘dŚĞƉƌŽƉŽƐĞĚŵŝƚŝŐĂƚŝŽŶŵĂǇƉƌĞǀĞŶƚĨƵƌƚŚĞƌ
ŝŵƉĂĐƚƚŽďƌŝŶĞƌĞƐŽƵƌĐĞƐ͘dŚĞĐŽƐƚŽĨŝŶƐƚĂůůŝŶŐ
ĂŶĚŽƉĞƌĂƚŝŶŐĞǆƚƌĂĐƚŝŽŶǁĞůůƐǁŝůůďĞďŽƌŶĞďǇƚŚĞ
ĂĚŝǌWƌŽũĞĐƚ͘tŚŝůĞƚŚĞŝŵƉĂĐƚŵĂǇĐŽŶƚŝŶƵĞ
ĂĨƚĞƌŵŝƚŝŐĂƚŝŽŶĚƵĞƚŽƚŚĞƌĞƐƉŽŶƐĞůĂŐƚŝŵĞŝŶƚŚĞ
ŚǇĚƌŽůŽŐŝĐƐǇƐƚĞŵ͕ƚŚĞŝŶƐƚĂůůĂƚŝŽŶŽĨŝŶũĞĐƚŝŽŶ
ǁĞůůƐŝƐƵŶůŝŬĞůǇƚŽƉƌĞǀĞŶƚĨƵƌƚŚĞƌŝŵƉĂĐƚ͘
ŵŝƚŝŐĂƚŝŽŶĂŐƌĞĞŵĞŶƚƚŚĂƚŝŶĐůƵĚĞƐƚŚĞŝŶƐƚĂůůĂƚŝŽŶ
ŽĨďƌŝŶĞĞǆƚƌĂĐƚŝŽŶǁĞůůƐǁŝůůĂůůŽǁŵŝŶĞƌĂůƐƚƌŝƉͲ
ŵŝŶŝŶŐŽƉĞƌĂƚŝŽŶƐƚŽĐŽŶƚŝŶƵĞ͘

ZĞƉŽƌƚŽĨƚŚĞ/ŶĚĞƉĞŶĚĞŶƚWĞĞƌZĞǀŝĞǁWĂŶĞůĨŽƌ
ƚŚĞ'ƌŽƵŶĚǁĂƚĞƌDĂŶĂŐĞŵĞŶƚ͕DŽŶŝƚŽƌŝŶŐ͕ĂŶĚDŝƚŝŐĂƚŝŽŶWůĂŶĨŽƌ
ƚŚĞĂĚŝǌsĂůůĞǇ'ƌŽƵŶĚǁĂƚĞƌŽŶƐĞƌǀĂƚŝŽŶ͕ZĞĐŽǀĞƌǇ͕ĂŶĚ^ƚŽƌĂŐĞWƌŽũĞĐƚ





DĂŶĂŐĞŵĞŶƚŽĨKǀĞƌĂůů
'ƌŽƵŶĚǁĂƚĞƌƌĂǁĚŽǁŶ

DŽĚŝĨŝĐĂƚŝŽŶŽĨWƌŽũĞĐƚ
ŽƉĞƌĂƚŝŽŶƐƚŽĂǀŽŝĚŝŵƉĂĐƚ

dŚŝƌĚWĂƌƚǇtĞůůƐ

ŽŶƚŝŶƵĞĚƉƌŽǀŝƐŝŽŶŽĨƐƵďƐƚŝƚƵƚĞ
ǁĂƚĞƌƐƵƉƉůŝĞƐ͘ĞĞƉĞŶŽƌ
ŽƚŚĞƌǁŝƐĞŝŵƉƌŽǀĞĞĨĨŝĐŝĞŶĐǇŽĨ
ŝŵƉĂĐƚĞĚǁĞůů;ƐͿ͘ůĞŶĚŝŵƉĂĐƚĞĚ
ǁĞůůǁĂƚĞƌǁŝƚŚĂŶŽƚŚĞƌƐŽƵƌĐĞ͘
ŽŶƐƚƌƵĐƚƌĞƉůĂĐĞŵĞŶƚǁĞůů;ƐͿ͘
ŽŵƉĞŶƐĂƚŝŽŶ͘ŶƚĞƌŝŶƚŽĂ
ŵŝƚŝŐĂƚŝŽŶĂŐƌĞĞŵĞŶƚ͘
DŽĚŝĨŝĐĂƚŝŽŶŽĨWƌŽũĞĐƚǁĞůůͲĨŝĞůĚ
ŽƉĞƌĂƚŝŽŶƐ

ĚũĂĐĞŶƚ'ƌŽƵŶĚǁĂƚĞƌ
ĂƐŝŶƐ

EŽŶĞ

ŝƌYƵĂůŝƚǇ

DŽĚŝĨŝĐĂƚŝŽŶŽĨWƌŽũĞĐƚ
ŽƉĞƌĂƚŝŽŶƐƚŽƌĞͲĞƐƚĂďůŝƐŚ
ďĂƐĞůŝŶĞĂŝƌƋƵĂůŝƚǇůĞǀĞůƐ

ϰϰ

ϯ͘dŚĞ'DDDWŵŝƚŝŐĂƚŝŽŶĐĂŶĂůůĞǀŝĂƚĞƚŚĞŝŵƉĂĐƚ
ƚŽďƌŝŶĞƌĞƐŽƵƌĐĞƐďƵƚŝƚŝƐƵŶůŝŬĞůǇƚŚĂƚďƌŝŶĞ
ƌĞƐŽƵƌĐĞƐǁŝůůďĞƌĞƐƚŽƌĞĚƚŽƚŚĞŝƌĐŽŶĚŝƚŝŽŶƉƌŝŽƌ
ƚŽƉƵŵƉŝŶŐĂƚƚŚĞĂĚŝǌWƌŽũĞĐƚĨŽƌŵĂŶǇĚĞĐĂĚĞƐ͕
ŝƌƌĞƐƉĞĐƚŝǀĞŽĨƚŚĞŵŝƚŝŐĂƚŝŽŶ͘ŽŶƐĞƋƵĞŶƚůǇ͕ƚŚĞ
ŵŝƚŝŐĂƚŝŽŶĂŐƌĞĞŵĞŶƚƉƌŽǀŝĚĞƐĨŽƌƚŚĞŝŶƐƚĂůůĂƚŝŽŶ
ŽĨďƌŝŶĞĞǆƚƌĂĐƚŝŽŶǁĞůůƐƚŽĂůůŽǁŵŝŶĞƌĂůƐƚƌŝƉͲ
ŵŝŶŝŶŐŽƉĞƌĂƚŝŽŶƐƚŽĐŽŶƚŝŶƵĞǁŝƚŚŶŽĂĚĚŝƚŝŽŶĂů
ĞǆƉĞŶƐĞƚŽƚŚĞƐƚƌŝƉͲŵŝŶĞƌƐ͘

ϭ͘dŚĞ'DDDWŵŝƚŝŐĂƚŝŽŶŝƐƉƌĂĐƚŝĐĂůĂŶĚ
ĂƉƉƌŽƉƌŝĂƚĞ͘
Ϯ͘dŚĞ'DDDWŵŝƚŝŐĂƚŝŽŶŵĂǇŶŽƚƉƌĞǀĞŶƚ
ĨƵƌƚŚĞƌŝŵƉĂĐƚĚƵĞƚŽƚŚĞƌĞƐƉŽŶƐĞůĂŐƚŝŵĞŝŶƚŚĞ
ŚǇĚƌŽůŽŐŝĐƐǇƐƚĞŵ͘,ŽǁĞǀĞƌ͕ƚŚĞƉƌŽƉŽƐĞĚ
ŵŽŶŝƚŽƌŝŶŐƉƌŽŐƌĂŵ;ƐĞĞdĂďůĞϮͿĐĂŶďĞƵƐĞĚƚŽ
ƚƌŝŐŐĞƌŵŝƚŝŐĂƚŝŽŶďĞĨŽƌĞhŶĚĞƐŝƌĂďůĞZĞƐƵůƚƐ
ŽĐĐƵƌ͘
ϯ͘dŚĞ'DDDWŵŝƚŝŐĂƚŝŽŶǁŝůůĂůůĞǀŝĂƚĞŝŵƉĂĐƚŝŶ
ƌĞĂƐŽŶĂďůĞƉĞƌŝŽĚŽĨƚŝŵĞƉƌŽǆŝŵĂƚĞƚŽƚŚĞĂĚŝǌ
WƌŽũĞĐƚǁĞůůͲĨŝĞůĚ͘dŚĞƌĞƐƚŽƌĂƚŝŽŶŽĨŐƌŽƵŶĚǁĂƚĞƌ
ĐŽŶĚŝƚŝŽŶƐĨƵƌƚŚĞƌĨƌŽŵƚŚĞǁĞůůͲĨŝĞůĚǁŝůůƚĂŬĞ
ŵĂŶǇĚĞĐĂĚĞƐĚƵĞƚŽƚŚĞƌĞƐƉŽŶƐĞůĂŐƚŝŵĞ͘
,ŽǁĞǀĞƌ͕ƚŚĞůĂŐͲƚŝŵĞƌĞƐƉŽŶƐĞǁĂƐĂŶĂůǇǌĞĚ
ƵŶĚĞƌƚŚĞ&/ZŽǀĞƌĂϱϬͲǇĞĂƌƉŽƐƚͲƉƵŵƉŝŶŐ
ƉĞƌŝŽĚ͕ĂŶĚŽƌƌĞĐƚŝǀĞDĞĂƐƵƌĞƐƌĞĨůĞĐƚƚŚŝƐ
ĂŶĂůǇƐŝƐ͘

ϭ͘dŚĞ'DDDWŵŝƚŝŐĂƚŝŽŶŝƐƉƌĂĐƚŝĐĂůĂŶĚ
ĂƉƉƌŽƉƌŝĂƚĞ͘
Ϯ͘dŚĞƌĞĂƌĞŶŽƚŚŝƌĚͲƉĂƌƚǇƉŽƚĂďůĞǁĞůůƐǁŝƚŚŝŶƚŚĞ
ĂĚŝǌWƌŽũĞĐƚĂƌĞĂ͘dŚĞ'DDDWŵŝƚŝŐĂƚŝŽŶǁŝůů
ŶŽƚƉƌĞǀĞŶƚĨƵƌƚŚĞƌŝŵƉĂĐƚƚŽŐƌŽƵŶĚǁĂƚĞƌůĞǀĞůƐ
ĂƚŶŽŶͲƉŽƚĂďůĞƚŚŝƌĚͲƉĂƌƚǇǁĞůůƐ͘,ŽǁĞǀĞƌ͕ŝƚǁŝůů
ƉƌŽǀŝĚĞĂŶŽŶͲƉŽƚĂďůĞƐƵƉƉůǇŽĨǁĂƚĞƌƚŽŝŵƉĂĐƚĞĚ
ƉĂƌƚŝĞƐ͘
ϯ͘tŚŝůĞƚŚĞƉƌŽƉŽƐĞĚŵŝƚŝŐĂƚŝŽŶǁŝůůŶŽƚĂůůĞǀŝĂƚĞ
ƚŚĞŝŵƉĂĐƚƚŽŐƌŽƵŶĚǁĂƚĞƌůĞǀĞůƐĂƚƚŚŝƌĚƉĂƌƚǇ
ǁĞůůƐŝŶĂƌĞĂƐŽŶĂďůĞƉĞƌŝŽĚŽĨƚŝŵĞ͕ŝƚǁŝůůĂůůĞǀŝĂƚĞ
ƚŚĞŝŵƉĂĐƚƚŽƚŚŽƐĞƚŚŝƌĚͲƉĂƌƚǇǁĞůůƐďǇƉƌŽǀŝĚŝŶŐ
ĂŶĂůƚĞƌŶĂƚĞǁĂƚĞƌƐƵƉƉůǇ͘

dŚĞƌĞĂƌĞŶŽĂŶƚŝĐŝƉĂƚĞĚŝŵƉĂĐƚƐŝŶĂĚũĂĐĞŶƚ
ďĂƐŝŶƐ͘/ĨŝŶĨŽƌŵĂƚŝŽŶŝƐĚĞǀĞůŽƉĞĚƚŽƐƵŐŐĞƐƚ
ƚŚĞƌĞĂƌĞŝŵƉĂĐƚƐ͕ƚŚĞ'DDDWŵŽŶŝƚŽƌŝŶŐ
ƉƌŽŐƌĂŵ;ƐĞĞdĂďůĞϮͿƐŚŽƵůĚŝĚĞŶƚŝĨǇǁŚĞƚŚĞƌ
ŵŝƚŝŐĂƚŝŽŶĂĐƚŝŽŶƐĂƌĞŶĞĞĚĞĚ͘

ϭ͘dŚĞ'DDDWŵŝƚŝŐĂƚŝŽŶŝƐƉƌĂĐƚŝĐĂůĂŶĚ
ĂƉƉƌŽƉƌŝĂƚĞ͘
Ϯ͘dŚĞĂĚŝǌĂŶĚƌŝƐƚŽůĚƌǇͲůĂŬĞƐǁĞƌĞŝĚĞŶƚŝĨŝĞĚ
ĂƐƉŽƚĞŶƚŝĂůƐŽƵƌĐĞƐŽĨĂŝƌͲƋƵĂůŝƚǇŝŵƉĂĐƚƐ͘
,ŽǁĞǀĞƌ͕ĚƵĞƚŽƚŚĞƐŽŝůĐŽŵƉŽƐŝƚŝŽŶ;ŚŝŐŚ
ĐŽŶĐĞŶƚƌĂƚŝŽŶŽĨĂůĐŝƵŵŚůŽƌŝĚĞͿĂƚƚŚĞĚƌǇͲ
ůĂŬĞƐ͕ŝƚŝƐƵŶůŝŬĞůǇƚŚĂƚĂŝƌƋƵĂůŝƚǇŝŵƉĂĐƚƐǁŝůů
ŽĐĐƵƌĂƐĂƌĞƐƵůƚŽĨĂƌĞĚƵĐƚŝŽŶŽĨŵŽŝƐƚƵƌĞ͘/ŶƚŚĞ
ƵŶůŝŬĞůǇĞǀĞŶƚƚŚĂƚƐŝŐŶŝĨŝĐĂŶƚĂŝƌƋƵĂůŝƚǇŝŵƉĂĐƚƐ
ĂƌĞŽďƐĞƌǀĞĚ͕ƚŚĞƉƌŽƉŽƐĞĚŵŝƚŝŐĂƚŝŽŶŵĂǇŶŽƚ



sĞŐĞƚĂƚŝŽŶ

ZĞƉŽƌƚŽĨƚŚĞ/ŶĚĞƉĞŶĚĞŶƚWĞĞƌZĞǀŝĞǁWĂŶĞůĨŽƌ
ƚŚĞ'ƌŽƵŶĚǁĂƚĞƌDĂŶĂŐĞŵĞŶƚ͕DŽŶŝƚŽƌŝŶŐ͕ĂŶĚDŝƚŝŐĂƚŝŽŶWůĂŶĨŽƌ
ƚŚĞĂĚŝǌsĂůůĞǇ'ƌŽƵŶĚǁĂƚĞƌŽŶƐĞƌǀĂƚŝŽŶ͕ZĞĐŽǀĞƌǇ͕ĂŶĚ^ƚŽƌĂŐĞWƌŽũĞĐƚ

DŽĚŝĨŝĐĂƚŝŽŶŽĨWƌŽũĞĐƚ
ŽƉĞƌĂƚŝŽŶƐƚŽƌĞͲĞƐƚĂďůŝƐŚ
ďĂƐĞůŝŶĞǀĞŐĞƚĂƚŝŽŶ





ϰϱ

ƉƌĞǀĞŶƚĨƵƌƚŚĞƌŝŵƉĂĐƚĚƵĞƚŽƚŚĞƌĞƐƉŽŶƐĞƚŝŵĞŝŶ
ƚŚĞŚǇĚƌŽůŽŐŝĐƐǇƐƚĞŵ͘ǀĞŶǁŝƚŚĐŚĂŶŐĞƐŝŶĂĚŝǌ
WƌŽũĞĐƚŽƉĞƌĂƚŝŽŶƐ͕ďƌŝŶĞǁĂƚĞƌůĞǀĞůƐŵĂǇŶŽƚ
ƌĞĐŽǀĞƌĨŽƌŵĂŶǇǇĞĂƌƐ͘dŚĞƌĞĨŽƌĞ͕ŝŶƚŚĞƵŶůŝŬĞůǇ
ĞǀĞŶƚƚŚĂƚƐŝŐŶŝĨŝĐĂŶƚĂŝƌƋƵĂůŝƚǇŝŵƉĂĐƚƐŽĐĐƵƌ͕
ĂůƚĞƌŶĂƚŝǀĞŵŝƚŝŐĂƚŝŽŶŵĞĂƐƵƌĞƐƐŚŽƵůĚďĞ
ĞǀĂůƵĂƚĞĚ;Ğ͘Ő͕͘ƐƵƌĨĂĐĞƐƉƌĂǇŝŶŐŝŶĂƌĞĂƐƉƌŽŶĞƚŽ
ĚƵƐƚŐĞŶĞƌĂƚŝŽŶͿ͘
ϯ͘dŚĞƉƌŽƉŽƐĞĚŵŝƚŝŐĂƚŝŽŶǁŝůůĂůůĞǀŝĂƚĞŝŵƉĂĐƚ͕
ďƵƚŶŽƚŝŶĂƌĞĂƐŽŶĂďůĞƉĞƌŝŽĚŽĨƚŝŵĞĚƵĞƚŽƚŚĞ
ƌĞƐƉŽŶƐĞƚŝŵĞŝŶƚŚĞŚǇĚƌŽůŽŐŝĐƐǇƐƚĞŵ͘dŚĞƌĞĨŽƌĞ͕
ŝŶƚŚĞƵŶůŝŬĞůǇĞǀĞŶƚƚŚĂƚƐŝŐŶŝĨŝĐĂŶƚĂŝƌƋƵĂůŝƚǇ
ŝŵƉĂĐƚƐŽĐĐƵƌ͕ĂůƚĞƌŶĂƚŝǀĞŵŝƚŝŐĂƚŝŽŶŵĞĂƐƵƌĞƐ
ƐŚŽƵůĚďĞĞǀĂůƵĂƚĞĚ͘

ϭ͘dŚĞ'DDDWŵŝƚŝŐĂƚŝŽŶŝƐƉƌĂĐƚŝĐĂůĂŶĚ
ĂƉƉƌŽƉƌŝĂƚĞ͘
Ϯ͘ƐŝĚĞĨƌŽŵĂƌĞĂƐƉƌŽǆŝŵĂƚĞƚŽƚŚĞƐƉƌŝŶŐƐ͕ŶŽ
ŐƌŽƵŶĚǁĂƚĞƌĚĞƉĞŶĚĞŶƚĨůŽƌĂŽƌĨĂƵŶĂǁĞƌĞ
ŝĚĞŶƚŝĨŝĞĚŝŶƚŚĞ&/Z͘,ŽǁĞǀĞƌ͕ƚŚĞƌĞŝƐŶŽ
ĐƌĞĚŝďůĞĞǀŝĚĞŶĐĞŽĨĂĚŝƌĞĐƚŚǇĚƌĂƵůŝĐĐŽŶŶĞĐƚŝŽŶ
ďĞƚǁĞĞŶŽŶĂŶǌĂ^ƉƌŝŶŐĂŶĚƚŚĞĂůůƵǀŝĂůĂƋƵŝĨĞƌŝŶ
&ĞŶŶĞƌsĂůůĞǇďĞůŽǁ͘EĞǀĞƌƚŚĞůĞƐƐ͕ĨŽƌƚŚĞ
ĂǀŽŝĚĂŶĐĞŽĨĚŽƵďƚ͕ŝĨŝƚŝƐĂƐƐƵŵĞĚƚŚĂƚĂĚŝƌĞĐƚ
ŚǇĚƌĂƵůŝĐĐŽŶŶĞĐƚŝŽŶĞǆŝƐƚƐĂŶĚĂƐŝŐŶŝĨŝĐĂŶƚ
ŝŵƉĂĐƚŝƐŽďƐĞƌǀĞĚ͕ƚŚĞƉƌŽƉŽƐĞĚŵŝƚŝŐĂƚŝŽŶŵĂǇ
ŶŽƚƉƌĞǀĞŶƚĨƵƌƚŚĞƌŝŵƉĂĐƚĚƵĞƚŽƚŚĞƌĞƐƉŽŶƐĞůĂŐ
ƚŝŵĞŝŶƚŚĞŚǇĚƌŽůŽŐŝĐƐǇƐƚĞŵ͘dŚĞƌĞĨŽƌĞ͕ŝŶƚŚĞ
ƵŶůŝŬĞůǇĞǀĞŶƚƚŚĂƚĂƐŝŐŶŝĨŝĐĂŶƚŝŵƉĂĐƚƚŽ
ǀĞŐĞƚĂƚŝŽŶĂƚƐƉƌŝŶŐƐĂƐƐŽĐŝĂƚĞĚǁŝƚŚĂĚŝǌWƌŽũĞĐƚ
ŽƉĞƌĂƚŝŽŶƐŽĐĐƵƌƐ͕ĂůƚĞƌŶĂƚŝǀĞŵŝƚŝŐĂƚŝŽŶŵĞĂƐƵƌĞƐ
ƐŚŽƵůĚďĞĞǀĂůƵĂƚĞĚ;Ğ͘Ő͕͘ƚĞŵƉŽƌĂƌǇǁĂƚĞƌŝŶŐŽĨ
ǀĞŐĞƚĂƚŝŽŶͿ͘dŚĞ&/ZĚŝĚƉƌŽƉŽƐĞƚŚĞĐŽŶƐƚƌƵĐƚŝŽŶ
ŽĨĂŚŽƌŝǌŽŶƚĂůǁĞůůƚŽĨƵůĨŝůůƚŚĞƐĂŵĞƉƵƌƉŽƐĞ͖
ŚŽǁĞǀĞƌ͕ƚƌƵĐŬŝŶŐǁĂƚĞƌŵĂǇďĞĞĂƐŝĞƌ͕ŵŽƌĞ
ƉƌĂĐƚŝĐĂů͕ĂŶĚŵŽƌĞĞǆƉĞĚŝƚŝŽƵƐƚŽŝŵƉůĞŵĞŶƚ͘
ϯ͘dŚĞƉƌŽƉŽƐĞĚŵŝƚŝŐĂƚŝŽŶǁŝůůĂůůĞǀŝĂƚĞŝŵƉĂĐƚ͕
ďƵƚŶŽƚŝŶĂƌĞĂƐŽŶĂďůĞƉĞƌŝŽĚŽĨƚŝŵĞ;ƐĞĞ
ĐŽŵŵĞŶƚĂďŽǀĞͿ͘dŚĞƌĞĨŽƌĞ͕ŝŶƚŚĞƵŶůŝŬĞůǇĞǀĞŶƚ
ƚŚĂƚĂƐŝŐŶŝĨŝĐĂŶƚŝŵƉĂĐƚƚŽǀĞŐĞƚĂƚŝŽŶĂƚƐƉƌŝŶŐƐ
ĂƐƐŽĐŝĂƚĞĚǁŝƚŚĂĚŝǌWƌŽũĞĐƚŽƉĞƌĂƚŝŽŶƐŽĐĐƵƌƐ͕
ĂůƚĞƌŶĂƚŝǀĞŵŝƚŝŐĂƚŝŽŶŵĞĂƐƵƌĞƐƐŚŽƵůĚďĞ
ĞǀĂůƵĂƚĞĚ͘


ZĞƉŽƌƚŽĨƚŚĞ/ŶĚĞƉĞŶĚĞŶƚWĞĞƌZĞǀŝĞǁWĂŶĞůĨŽƌ
ƚŚĞ'ƌŽƵŶĚǁĂƚĞƌDĂŶĂŐĞŵĞŶƚ͕DŽŶŝƚŽƌŝŶŐ͕ĂŶĚDŝƚŝŐĂƚŝŽŶWůĂŶĨŽƌ
ƚŚĞĂĚŝǌsĂůůĞǇ'ƌŽƵŶĚǁĂƚĞƌŽŶƐĞƌǀĂƚŝŽŶ͕ZĞĐŽǀĞƌǇ͕ĂŶĚ^ƚŽƌĂŐĞWƌŽũĞĐƚ



ϱ͘Ϭ E>z^/^K&DKE/dKZ/E'ED/d/'d/KE
dŚĞ'DDDW;^͕ϮϬϭϮďͿŝŶĐůƵĚĞƐĂŶĂƐƐĞƐƐŵĞŶƚŽĨhŶĚĞƐŝƌĂďůĞZĞƐƵůƚƐƵƐŝŶŐŶƵŵĞƌŝĐĂů
ŐƌŽƵŶĚǁĂƚĞƌŵŽĚĞůŝŶŐƚŽƵŶĚĞƌƐƚĂŶĚƚŚĞƉŽƚĞŶƚŝĂůŚǇĚƌŽůŽŐŝĐĞĨĨĞĐƚƐŽĨƚŚĞƉƌŽƉŽƐĞĚƉƵŵƉŝŶŐ
ĂƚƚŚĞĂĚŝǌWƌŽũĞĐƚ͘dŚĞWĂŶĞůǁĂƐƉƌŽǀŝĚĞĚĂĐĐĞƐƐƚŽƚŚĞŶƵŵĞƌŝĐĂůŵŽĚĞů;'^^/͕ϮϬϭϭͿĂŶĚ
ƌĞǀŝĞǁĞĚǀĂƌŝŽƵƐŵŽĚĞůƐŝŵƵůĂƚŝŽŶƐƚŽŐĂŝŶƉĞƌƐƉĞĐƚŝǀĞƐŽŶƚŚĞƉŽƚĞŶƚŝĂůŚǇĚƌŽůŽŐŝĐĞĨĨĞĐƚƐŽĨ
ƚŚĞĂĚŝǌWƌŽũĞĐƚ͘
dŚĞĂĚŝǌWƌŽũĞĐƚǁŝůůĐŽŶƐĞƌǀĞǁĂƚĞƌďǇĐĂƉƚƵƌŝŶŐŐƌŽƵŶĚǁĂƚĞƌƚŚĂƚǁŽƵůĚŽƚŚĞƌǁŝƐĞďĞ
ǁĂƐƚĞĚƚŚƌŽƵŐŚĞǀĂƉŽƌĂƚŝŽŶĨƌŽŵƌŝƐƚŽůĂŶĚĂĚŝǌĚƌǇůĂŬĞƐ͘dŽĂĐŚŝĞǀĞƚŚŝƐ͕ŐƌŽƵŶĚǁĂƚĞƌ
ƉƵŵƉŝŶŐǁŝůůůŽǁĞƌŐƌŽƵŶĚǁĂƚĞƌůĞǀĞůƐǁŝƚŚŝŶƚŚĞ&ĞŶŶĞƌ͕ƌŝƐƚŽůƌǇͲ>ĂŬĞ͕ĂĚŝǌƌǇͲůĂŬĞ͕ĂŶĚ
KƌĂŶŐĞůŽƐƐŽŵtĂƐŚǁĂƚĞƌƐŚĞĚƐ͘&ŽƌĂƉƌŽũĞĐƚƚŚĂƚŝŶǀŽůǀĞƐƚŚĞĚƌĂǁĚŽǁŶŽĨĂƋƵŝĨĞƌǁĂƚĞƌ
ůĞǀĞůƐĂĐƌŽƐƐĂǁŝĚĞŐĞŽŐƌĂƉŚŝĐĂƌĞĂ͕ƚŚĞĚǇŶĂŵŝĐƐŽĨŐƌŽƵŶĚǁĂƚĞƌƐƚŽƌĂŐĞĐŚĂŶŐĞƐƌĞůĂƚĞĚƚŽ
ƚŚĞƉƌŽƉĂŐĂƚŝŽŶŽĨƚŚĞĐŽŶĞŽĨĚĞƉƌĞƐƐŝŽŶŵĂǇďĞĂŶŝŵƉŽƌƚĂŶƚŵĂŶĂŐĞŵĞŶƚĨĂĐƚŽƌ͘/Ŷ
ƉĂƌƚŝĐƵůĂƌ͕ƚŚĞůĂŐƚŝŵĞďĞƚǁĞĞŶŐƌŽƵŶĚǁĂƚĞƌůĞǀĞůƌĞƐƉŽŶƐĞĚŝƐƚĂŶƚĨƌŽŵƚŚĞƉƵŵƉŝŶŐĂŶĚƚŚĞ
ĂĐƚƵĂůƉƵŵƉŝŶŐĂĐƚŝǀŝƚŝĞƐ;ŝ͘Ğ͕͘ƐƚĂƌƚŝŶŐ͕ĐŽŶƚŝŶƵĞĚƉƵŵƉŝŶŐ͕ŵŽĚŝĨŝĞĚƉƵŵƉŝŶŐ͕ĂŶĚĐĞƐƐĂƚŝŽŶͿ
ƐŚŽƵůĚďĞƵŶĚĞƌƐƚŽŽĚĂŶĚĐŽŶƐŝĚĞƌĞĚͿ͘
&ŽƌĞǆĂŵƉůĞ͕ŝĨĂŶhŶĚĞƐŝƌĂďůĞZĞƐƵůƚŝƐŽďƐĞƌǀĞĚ;Ğ͘Ő͕͘ƌĞĚƵĐĞĚƐƉƌŝŶŐĨůŽǁƐƌĞůĂƚĞĚƚŽƚŚĞ
ƉƌŽƉŽƐĞĚƉƵŵƉŝŶŐĂƚƚŚĞĂĚŝǌWƌŽũĞĐƚͿ͕ƚŚĞŶŵŝƚŝŐĂƚŝŽŶŵĂǇŝŶĐůƵĚĞƌĞĚƵĐƚŝŽŶŽƌĐĞƐƐĂƚŝŽŶŽĨ
ƉƵŵƉŝŶŐĂƚƚŚĞĂĚŝǌWƌŽũĞĐƚ͘,ŽǁĞǀĞƌ͕ĞǀĞŶĂĨƚĞƌƚŚĞĐĞƐƐĂƚŝŽŶŽĨƉƵŵƉŝŶŐ͕ŐƌŽƵŶĚǁĂƚĞƌ
ůĞǀĞůƐĚŝƐƚĂŶƚĨƌŽŵƚŚĞƉƵŵƉŝŶŐŵĂǇĐŽŶƚŝŶƵĞƚŽĚĞĐůŝŶĞĨŽƌƐŽŵĞƉĞƌŝŽĚŽĨƚŝŵĞŝŶƌĞƐƉŽŶƐĞƚŽ
ƉƌŝŽƌƉƵŵƉŝŶŐĂƐĂƌĞƐƵůƚŽĨƚŚĞƌĞƐƉŽŶƐĞůĂŐƚŝŵĞ͘dŽƉƌŽǀŝĚĞĐŽŶƚĞǆƚ͕ĂƉƌĞůŝŵŝŶĂƌǇĂŶĂůǇƐŝƐ
ƵƐŝŶŐƚŚĞŶƵŵĞƌŝĐĂůŐƌŽƵŶĚǁĂƚĞƌŵŽĚĞůĨŽƌƚŚŝƐĞǆĂŵƉůĞ;ŝ͘Ğ͕͘ƉŽƚĞŶƚŝĂůŚǇĚƌŽůŽŐŝĐĞĨĨĞĐƚƐ
ĂƐƐŽĐŝĂƚĞĚǁŝƚŚƚŚĞĐĞƐƐĂƚŝŽŶŽĨƉƵŵƉŝŶŐĂƚƚŚĞĂĚŝǌWƌŽũĞĐƚͿŝƐƉƌĞƐĞŶƚĞĚďĞůŽǁ

ϱ͘ϭ

ƋƵŝĨĞƌZĞƐƉŽŶƐĞƚŽWƵŵƉŝŶŐĂƚƚŚĞĂĚŝǌWƌŽũĞĐƚ

ƐĂŶĞǆĂŵƉůĞϭ͕ĂƐĐĞŶĂƌŝŽŽĨƉƵŵƉŝŶŐĂƚƚŚĞĂĚŝǌWƌŽũĞĐƚƵƐŝŶŐƚŚĞ'^^/;ϮϬϭϭͿŵŽĚĞůǁĂƐƌƵŶ
ĨŽƌϮϱǇĞĂƌƐ͘/ƚǁĂƐĂƐƐƵŵĞĚƚŚĂƚ͕ŝŶǇĞĂƌϮϱ͕ĂƚŚƌĞƐŚŽůĚĨŽƌĂŶhŶĚĞƐŝƌĂďůĞZĞƐƵůƚǁĂƐ
͞ƚƌŝŐŐĞƌĞĚ͟ĂƚĂŵŽŶŝƚŽƌŝŶŐƉŽŝŶƚ͘dŚŝƐŝŶĚŝĐĂƚĞƐƚŚĂƚĂŶŝŵƉĂĐƚŵĂǇŽĐĐƵƌ;Ğ͘Ő͕͘ƌĞĚƵĐĞĚƐƉƌŝŶŐ
ĨůŽǁƌĞůĂƚĞĚƚŽƉƵŵƉŝŶŐĂƚƚŚĞĂĚŝǌWƌŽũĞĐƚͿ͘/ƚǁĂƐƚŚĞŶĂƐƐƵŵĞĚƚŚĂƚ͕ĂƐŵŝƚŝŐĂƚŝŽŶĨŽƌƚŚŝƐ
ƉŽƚĞŶƚŝĂůŝŵƉĂĐƚ͕ƉƵŵƉŝŶŐǁĂƐƚĞƌŵŝŶĂƚĞĚĂƚƚŚĞďĞŐŝŶŶŝŶŐŽĨǇĞĂƌϮϲ͘dŚĞĐŽŶƚŝŶƵĞĚĂƋƵŝĨĞƌ
ƌĞƐƉŽŶƐĞĨŽƌƐĞǀĞƌĂůǇĞĂƌƐĂĨƚĞƌƚŚĞĐĞƐƐĂƚŝŽŶŽĨƉƵŵƉŝŶŐǁĂƐĂŶĂůǇǌĞĚƵƐŝŶŐŶƵŵĞƌŝĐĂů
ŐƌŽƵŶĚǁĂƚĞƌŵŽĚĞůƐŝŵƵůĂƚŝŽŶƐǁŝƚŚĂƌĞĐŚĂƌŐĞƌĂƚĞŽĨϭϲ͕ϬϬϬ&z͘


ϭ



'^^/ƌĂŶƚŚƌĞĞŵŽĚĞůǀĞƌƐŝŽŶƐǁŝƚŚĚŝĨĨĞƌĞŶƚŶĂƚƵƌĂůƌĞĐŚĂƌŐĞƌĂƚĞƐƚŽĐŚĂƌĂĐƚĞƌŝǌĞĂƌĂŶŐĞŽĨƉŽƐƐŝďůĞ
ďĂƐŝŶŶĂƚƵƌĂůƌĞĐŚĂƌŐĞ;WƌŽũĞĐƚ^ĐĞŶĂƌŝŽ͗ϯϮ͕ϬϬϬ&ͬz͕^ĞŶƐŝƚŝǀŝƚǇϭ͗ϭϲ͕ϬϬϬ&ͬzĂŶĚ^ĞŶƐŝƚŝǀŝƚǇϮ͗
ϱ͕ϬϬϬ&ͬzͿ͘dŚĞĞǆĂŵƉůĞĚĞƐĐƌŝďĞĚŚĞƌĞŝŶŝƐǁŝƚŚƚŚĞŵŝĚͲƌĂŶŐĞϭϲ͕ϬϬϬ&ͬzŶĂƚƵƌĂůƌĞĐŚĂƌŐĞ
ǀĞƌƐŝŽŶ͘

ϰϲ



ZĞƉŽƌƚŽĨƚŚĞ/ŶĚĞƉĞŶĚĞŶƚWĞĞƌZĞǀŝĞǁWĂŶĞůĨŽƌ
ƚŚĞ'ƌŽƵŶĚǁĂƚĞƌDĂŶĂŐĞŵĞŶƚ͕DŽŶŝƚŽƌŝŶŐ͕ĂŶĚDŝƚŝŐĂƚŝŽŶWůĂŶĨŽƌ
ƚŚĞĂĚŝǌsĂůůĞǇ'ƌŽƵŶĚǁĂƚĞƌŽŶƐĞƌǀĂƚŝŽŶ͕ZĞĐŽǀĞƌǇ͕ĂŶĚ^ƚŽƌĂŐĞWƌŽũĞĐƚ

&ŽƌƚŚŝƐŵŽĚĞůƐŝŵƵůĂƚŝŽŶ͕ŝŶƌĞƐƉŽŶƐĞƚŽƚŚĞĐĞƐƐĂƚŝŽŶŽĨƉƵŵƉŝŶŐ͕ĂŶŝŵŵĞĚŝĂƚĞĂƋƵŝĨĞƌǁĂƚĞƌͲ
ůĞǀĞůƌĞĐŽǀĞƌǇŝƐŽďƐĞƌǀĞĚƉƌŽǆŝŵĂƚĞƚŽƚŚĞĂĚŝǌWƌŽũĞĐƚǁĞůůͲĨŝĞůĚ;ŝ͘Ğ͕͘ŐƌŽƵŶĚǁĂƚĞƌůĞǀĞůƐƌŝƐĞ
ĂƐŐƌŽƵŶĚǁĂƚĞƌŝŶĨŝůůƐƚŚĞĐŽŶĞŽĨĚĞƉƌĞƐƐŝŽŶĂƌŽƵŶĚƚŚĞǁĞůůͲĨŝĞůĚͿ͘,ŽǁĞǀĞƌ͕ĂƚƐŽŵĞĚŝƐƚĂŶĐĞ
ĨƌŽŵƚŚĞǁĞůůͲĨŝĞůĚ͕ŐƌŽƵŶĚǁĂƚĞƌůĞǀĞůƐĐŽŶƚŝŶƵĞĚƚŽĚĞĐůŝŶĞ͘dŚŝƐƌĞƐƵůƚƐĨƌŽŵƚŚĞĐŽŶƚŝŶƵĞĚ
ŵŽǀĞŵĞŶƚŽĨŐƌŽƵŶĚǁĂƚĞƌƚŽǁĂƌĚƚŚĞǁĞůůͲĨŝĞůĚƚŽŝŶĨŝůůƚŚĞĚĞĞƉĞƐƚƉĂƌƚƐŽĨƚŚĞĐŽŶĞŽĨ
ĚĞƉƌĞƐƐŝŽŶĂƌŽƵŶĚƚŚĞǁĞůůͲĨŝĞůĚ͘dŚĞƐĞĚŝƐƚĂŶƚůŽĐĂƚŝŽŶƐĐŽƵůĚďĞĐŽŝŶĐŝĚĞŶƚǁŝƚŚĂŵŽŶŝƚŽƌŝŶŐ
ƉŽŝŶƚďĞŝŶŐƵƐĞĚƚŽĂƐƐĞƐƐƚŚĞĞĨĨĞĐƚŽĨƚŚĞƉƌŽƉŽƐĞĚƉƵŵƉŝŶŐĂƚƚŚĞĂĚŝǌWƌŽũĞĐƚŽŶĂƌŝƚŝĐĂů
ZĞƐŽƵƌĐĞ͘
ŶŝůůƵƐƚƌĂƚŝŽŶŽĨƚŚĞĚƌĂǁĚŽǁŶƌĞƐƉŽŶƐĞŝŶƚŚŝƐŵŽĚĞůƐŝŵƵůĂƚŝŽŶŝƐƐŚŽǁŶŽŶ&ŝŐƵƌĞϵ͘dŚĞƌĞĚ
ĚĂƐŚĞĚůŝŶĞ;ĐŽŶƚŽƵƌͿŝŶĚŝĐĂƚĞƐƚŚĞůŽĐĂƚŝŽŶŽĨϭϬĨĞĞƚŽĨĚƌĂǁĚŽǁŶĂĨƚĞƌϮϱǇĞĂƌƐŽĨƉƵŵƉŝŶŐĂƚ
ƚŚĞĂĚŝǌWƌŽũĞĐƚ͘ƚƚŚĞďĞŐŝŶŶŝŶŐŽĨƚŚĞϮϲƚŚǇĞĂƌǁŚĞŶƉƵŵƉŝŶŐƐƚŽƉƐ͕ƚŚĞďůƵĞůŝŶĞƐŝůůƵƐƚƌĂƚĞ
ƚŚĞĞǆƉĂŶƐŝŽŶŽĨƚŚĞϭϬͲĨŽŽƚĚƌĂǁĚŽǁŶĐŽŶƚŽƵƌŽƵƚǁĂƌĚĨŽƌƚŚĞŶĞǆƚϭϬ͕ϮϬĂŶĚϯϬǇĞĂƌƐĂĨƚĞƌ
ƉƵŵƉŝŶŐƐƚŽƉƐ͘dŚĂƚŝƐ͕ĚƌĂǁĚŽǁŶĞǆĐĞĞĚƐϭϬĨĞĞƚĨŽƌŵĂŶǇǇĞĂƌƐĂĨƚĞƌƚŚĂƚŵŝƚŝŐĂƚŝŽŶŚĂƐ
ďĞĞŶŝŵƉůĞŵĞŶƚĞĚʹƚŚĞĐĞƐƐĂƚŝŽŶŽĨƉƵŵƉŝŶŐ͘hŶĚĞƌƐƵĐŚĐŝƌĐƵŵƐƚĂŶĐĞƐ͕ĂŶhŶĚĞƐŝƌĂďůĞ
ZĞƐƵůƚŵĂǇŽĐĐƵƌĂƚĂƌŝƚŝĐĂůZĞƐŽƵƌĐĞĞǀĞŶŵĂŶǇǇĞĂƌƐĂĨƚĞƌƚŚĞŝŵƉůĞŵĞŶƚĂƚŝŽŶŽĨƚŚĞ
ŵŝƚŝŐĂƚŝŽŶĂĐƚŝŽŶ;ŝ͘Ğ͕͘ƚŚĞĐĞƐƐĂƚŝŽŶŽĨƉƵŵƉŝŶŐͿ͘
'ŝǀĞŶƚŚĞƉƌŽƉĂŐĂƚŝŽŶŽĨƚŚĞĐŽŶĞŽĨĚĞƉƌĞƐƐŝŽŶĂĨƚĞƌƉƵŵƉŝŶŐƐƚŽƉƐ͕ĐŽŶƚŝŶƵĞĚŵŽŶŝƚŽƌŝŶŐŽĨ
ŐƌŽƵŶĚǁĂƚĞƌĐŽŶĚŝƚŝŽŶƐƉƌŽǆŝŵĂƚĞƚŽƌŝƚŝĐĂůZĞƐŽƵƌĐĞƐƐŚŽƵůĚĐŽŶƚŝŶƵĞĂĨƚĞƌŵŝƚŝŐĂƚŝŽŶŝƐ
ŝŵƉůĞŵĞŶƚĞĚ͕ĂƐƉƌŽƉŽƐĞĚŝŶƚŚĞ'DDDW;^͕ϮϬϭϮď͕^ĞĐƚŝŽŶϲ͘ϰ͘ϯͿ͘
/ƚŝƐŶŽƚĞĚƚŚĂƚƚŚĞ&/Z;^͕ϮϬϭϮĂͿĐŽŶƐŝĚĞƌĞĚƚŚĞĚĞůĂǇŝŶƚŚĞƉƌŽƉĂŐĂƚŝŽŶŽĨƚŚĞĐŽŶĞŽĨ
ĚĞƉƌĞƐƐŝŽŶďǇĞǀĂůƵĂƚŝŶŐƉŽƚĞŶƚŝĂůhŶĚĞƐŝƌĂďůĞZĞƐƵůƚƐŽǀĞƌĂϭϬϬͲǇĞĂƌƉĞƌŝŽĚͲϱϬǇĞĂƌƐŽĨ
ƉƵŵƉŝŶŐϱϬ͕ϬϬϬ&zĂŶĚϱϬǇĞĂƌƐĂĨƚĞƌƉƵŵƉŝŶŐ͘EŽhŶĚĞƐŝƌĂďůĞZĞƐƵůƚƐǁĞƌĞŝĚĞŶƚŝĨŝĞĚŝŶƚŚĞ
&/ZƚŚĂƚĐŽƵůĚŶŽƚďĞŵŝƚŝŐĂƚĞĚ͕ĐŽŶƐŝĚĞƌŝŶŐƚŚĞĚƌĂǁĚŽǁŶƚŚĂƚǁŽƵůĚƌĞƐƵůƚŽǀĞƌϭϬϬǇĞĂƌƐ
ƵƐŝŶŐǀĂƌŝŽƵƐƌĞĐŚĂƌŐĞƌĂƚĞƐĂƐůŽǁĂƐϱ͕ϬϬϬ&z͘
dŚŝƐŵŽĚĞůƐŝŵƵůĂƚŝŽŶŝƐƉƌĞƐĞŶƚĞĚĨŽƌŝůůƵƐƚƌĂƚŝǀĞƉƵƌƉŽƐĞƐĂŶĚĨƵƌƚŚĞƌŵŽĚĞůƐŝŵƵůĂƚŝŽŶƐĐŽƵůĚ
ďĞƌƵŶƚŽĂƐƐĞƐƐŐƌŽƵŶĚǁĂƚĞƌůĞǀĞůƌĞƐƉŽŶƐĞƐƚŽƚŚĞŵŝƚŝŐĂƚŝŽŶĂĐƚŝŽŶƐƉƌŽƉŽƐĞĚŝŶƚŚĞ
'DDDWŽŶĐĞƚŚĞĂĚŝǌWƌŽũĞĐƚďĞĐŽŵĞƐŽƉĞƌĂƚŝŽŶĂů͕ŶĞǁĚĂƚĂĂƌĞĐŽůůĞĐƚĞĚ͕ĂŶĚƚŚĞ
ŐƌŽƵŶĚǁĂƚĞƌŵŽĚĞůŝƐƵƉĚĂƚĞĚ͘/ŶƉĂƌƚŝĐƵůĂƌ͕ƐŝŵƵůĂƚŝŽŶƐƐŚŽƵůĚĞǆĂŵŝŶĞǁŚĞƚŚĞƌĂƚƌŝŐŐĞƌ
ƚŚƌĞƐŚŽůĚƐŚŽƵůĚďĞĂĚũƵƐƚĞĚƚŽĂĐĐŽƵŶƚĨŽƌƚŚĞƚŝŵĞůĂŐďĞƚǁĞĞŶĂŶĂĐƚŝŽŶĂŶĚƚŚĞƌĞƐƉŽŶƐĞĂƚ
ĂŵŽŶŝƚŽƌŝŶŐƉŽŝŶƚďĞŝŶŐƵƐĞĚƚŽĂƐƐĞƐƐhŶĚĞƐŝƌĂďůĞZĞƐƵůƚƐ͘dƌŝŐŐĞƌƚŚƌĞƐŚŽůĚƐĨŽƌĚƌĂǁĚŽǁŶ
ƚŝĞĚƚŽƐĞǀĞƌĂůĚĞĨŝŶĞĚƉĞƌŝŽĚƐŽĨƚŝŵĞĨŽƌĂƉĂƌƚŝĐƵůĂƌƌŝƚŝĐĂůZĞƐŽƵƌĐĞƐŚŽƵůĚĂůƐŽďĞ
ĞǀĂůƵĂƚĞĚ͘/ŶĂĚĚŝƚŝŽŶ͕ĂůƚĞƌŶĂƚŝǀĞŵŝƚŝŐĂƚŝŽŶĂĐƚŝŽŶƐƚŚĂƚĚŽŶŽƚŚĂǀĞƚŝŵĞůĂŐƌĞƐƉŽŶƐĞŝƐƐƵĞƐ
;Ğ͘Ő͕͘ƌĞĐŚĂƌŐŝŶŐƚŚĞĂƋƵŝĨĞƌƉƌŽǆŝŵĂƚĞƚŽƚŚĞƌŝƚŝĐĂůZĞƐŽƵƌĐĞͿƐŚŽƵůĚďĞĞǀĂůƵĂƚĞĚ͘




ϰϳ



ZĞƉŽƌƚŽĨƚŚĞ/ŶĚĞƉĞŶĚĞŶƚWĞĞƌZĞǀŝĞǁWĂŶĞůĨŽƌ
ƚŚĞ'ƌŽƵŶĚǁĂƚĞƌDĂŶĂŐĞŵĞŶƚ͕DŽŶŝƚŽƌŝŶŐ͕ĂŶĚDŝƚŝŐĂƚŝŽŶWůĂŶĨŽƌ
ƚŚĞĂĚŝǌsĂůůĞǇ'ƌŽƵŶĚǁĂƚĞƌŽŶƐĞƌǀĂƚŝŽŶ͕ZĞĐŽǀĞƌǇ͕ĂŶĚ^ƚŽƌĂŐĞWƌŽũĞĐƚ

ŐƌŽƵŶĚǁĂƚĞƌůĞǀĞůĚƌĂǁĚŽǁŶƚŚƌĞƐŚŽůĚ;ϴϬĨĞĞƚͿŝƐƉƌŽƉŽƐĞĚŝŶƚŚĞ'DDDWĨŽƌĂĚŝƐƚĂŶĐĞŽĨ
ƚǁŽŵŝůĞƐĨƌŽŵƚŚĞĐĞŶƚĞƌŽĨƚŚĞĂĚŝǌWƌŽũĞĐƚǁĞůůͲĨŝĞůĚ͘dŚŝƐƚŚƌĞƐŚŽůĚŝƐŝŶƚĞŶĚĞĚƚŽƉƌŽǀŝĚĞĂ
ŵĂŶĂŐĞŵĞŶƚ͞ĨůŽŽƌ͟ďĞůŽǁǁŚŝĐŚŵŝƚŝŐĂƚŝŽŶĂĐƚŝŽŶƐǁŽƵůĚďĞƚƌŝŐŐĞƌĞĚ͘^ƵĐŚĂĨůŽŽƌǁĂƐ
ƐĞůĞĐƚĞĚĂƐŝƚůĞƐƐĞŶƐƚŚĞŶĞĞĚĨŽƌƌĞƐŽƵƌĐĞͲƐƉĞĐŝĨŝĐŵŝƚŝŐĂƚŝŽŶĂĐƚŝŽŶƐĂƚŝŶĚŝǀŝĚƵĂůƌŝƚŝĐĂů
ZĞƐŽƵƌĐĞƐ͕ĂƐŝƚŝƐďĞůŝĞǀĞĚƚŽƉƌŽǀŝĚĞĂƉƌŽĂĐƚŝǀĞŽƌƌĞĐƚŝǀĞDĞĂƐƵƌĞƚŚĂƚǁŽƵůĚƉƌĞǀĞŶƚ
ƐŝŐŶŝĨŝĐĂŶƚŝŵƉĂĐƚ͘


&ŝŐƵƌĞϵ͗>ĂŐŝŶĚƌĂǁĚŽǁŶƌĞƐƉŽŶƐĞƌĞůĂƚĞĚƚŽƚŚĞĐĞƐƐĂƚŝŽŶŽĨƉƵŵƉŝŶŐĂƚƚŚĞĂĚŝǌWƌŽũĞĐƚ
/ƚƐŚŽƵůĚďĞŶŽƚĞĚƚŚĂƚƚŚĞĚƌĂǁĚŽǁŶƚŚƌĞƐŚŽůĚƚǁŽŵŝůĞƐĨƌŽŵƚŚĞĐĞŶƚĞƌŽĨƚŚĞĂĚŝǌWƌŽũĞĐƚ
ǁĞůůͲĨŝĞůĚŵĂǇƚƌŝŐŐĞƌŵŝƚŝŐĂƚŝŽŶǁŚĞŶŶŽŶĞŝƐĂĐƚƵĂůůǇƌĞƋƵŝƌĞĚ͘&ŽƌĞǆĂŵƉůĞ͕ŝĨƚŚĞϴϬͲĨŽŽƚ
ƚŚƌĞƐŚŽůĚŝƐƚƌŝŐŐĞƌĞĚ͕ďƵƚƵŶĂĐĐĞƉƚĂďůĞŐƌŽƵŶĚǁĂƚĞƌůĞǀĞůĚĞĐůŝŶĞƐĂƌĞŶŽƚŽďƐĞƌǀĞĚĐůŽƐĞƌƚŽ
ƚŚĞƐƉƌŝŶŐƐ;Ğ͘Ő͕͘ĂƚŵŽŶŝƚŽƌŝŶŐǁĞůůϲEϭϱϭͿŽƌďƌŝŶĞƌĞƐŽƵƌĐĞƐ͕ŶŽŵŝƚŝŐĂƚŝŽŶƐŚŽƵůĚďĞ
ƌĞƋƵŝƌĞĚ͘ŽŶǀĞƌƐĞůǇ͕ŝĨƚŚĞϴϬͲĨŽŽƚĚƌĂǁĚŽǁŶƚŚƌĞƐŚŽůĚŝƐŶŽƚƚƌŝŐŐĞƌĞĚ͕ďƵƚŐƌŽƵŶĚǁĂƚĞƌůĞǀĞů
ĚĞĐůŝŶĞƐŽďƐĞƌǀĞĚĐůŽƐĞƌƚŽƌŝƚŝĐĂůZĞƐŽƵƌĐĞƐƐƵŐŐĞƐƚĂŶhŶĚĞƐŝƌĂďůĞZĞƐƵůƚĐŽƵůĚŽĐĐƵƌ͕ƚŚĞŶ
ŵŝƚŝŐĂƚŝŽŶŵĂǇďĞƌĞƋƵŝƌĞĚ͘&ŽƌƚŚĞƐĞƌĞĂƐŽŶƐ͕ĂĚĞƋƵĂƚĞŵŽŶŝƚŽƌŝŶŐŝƐŶĞĞĚĞĚĂƐĐůŽƐĞĂƐ
ƌĞĂƐŽŶĂďůǇƉŽƐƐŝďůĞƚŽƚŚĞƌŝƚŝĐĂůZĞƐŽƵƌĐĞƐ͘/ĨŵŽŶŝƚŽƌŝŶŐĐůŽƐĞƌƚŽƚŚĞƌŝƚŝĐĂůZĞƐŽƵƌĐĞƐ
ŝŶĚŝĐĂƚĞƐƚŚĂƚĂŶhŶĚĞƐŝƌĂďůĞZĞƐƵůƚĐŽƵůĚŽĐĐƵƌ͕ƚŚĞŶŵŝƚŝŐĂƚŝŽŶĐĂŶďĞŝŵƉůĞŵĞŶƚĞĚ͘



ϰϴ



ZĞƉŽƌƚŽĨƚŚĞ/ŶĚĞƉĞŶĚĞŶƚWĞĞƌZĞǀŝĞǁWĂŶĞůĨŽƌ
ƚŚĞ'ƌŽƵŶĚǁĂƚĞƌDĂŶĂŐĞŵĞŶƚ͕DŽŶŝƚŽƌŝŶŐ͕ĂŶĚDŝƚŝŐĂƚŝŽŶWůĂŶĨŽƌ
ƚŚĞĂĚŝǌsĂůůĞǇ'ƌŽƵŶĚǁĂƚĞƌŽŶƐĞƌǀĂƚŝŽŶ͕ZĞĐŽǀĞƌǇ͕ĂŶĚ^ƚŽƌĂŐĞWƌŽũĞĐƚ

dŚĞ'DDDW;^͕ϮϬϭϮďͿĚŝƐĐƵƐƐĞƐƵƉĚĂƚŝŶŐƚŚĞŶƵŵĞƌŝĐĂůŐƌŽƵŶĚǁĂƚĞƌŵŽĚĞů;ƐͿĂƐ
ŝŶĨŽƌŵĂƚŝŽŶŝƐĐŽůůĞĐƚĞĚĚƵƌŝŶŐƉƌŽũĞĐƚŽƉĞƌĂƚŝŽŶƐ͘/ƚŝƐĂŶƚŝĐŝƉĂƚĞĚƚŚĂƚƐƵďƐĞƋƵĞŶƚŵŽĚĞůŝŶŐ
ĂŶĂůǇƐŝƐǁŝůůƉƌŽǀŝĚĞŝŶĨŽƌŵĂƚŝŽŶƚŚĂƚŐƵŝĚĞƐƚŚĞ͞ĞĐŝƐŝŽŶͲDĂŬŝŶŐWƌŽĐĞƐƐ͟;^͕ϮϬϭϮďͿ
ĂƐƐŽĐŝĂƚĞĚǁŝƚŚƉŽƚĞŶƚŝĂůŽƌƌĞĐƚŝǀĞDĞĂƐƵƌĞƐĨŽƌĞĂĐŚŝĚĞŶƚŝĨŝĞĚƌŝƚŝĐĂůZĞƐŽƵƌĐĞ͘/ƚŝƐ
ƌĞĐŽŵŵĞŶĚĞĚƚŚĂƚƚŚĞŶƵŵĞƌŝĐĂůŐƌŽƵŶĚǁĂƚĞƌŵŽĚĞůďĞƌĞĐĂůŝďƌĂƚĞĚĂĨƚĞƌƚŚĞŝŶƐƚĂůůĂƚŝŽŶĂŶĚ
ƚĞƐƚŝŶŐŽĨŶĞǁƉƵŵƉŝŶŐǁĞůůƐĂƚƚŚĞĂĚŝǌWƌŽũĞĐƚǁĞůůͲĨŝĞůĚ͕ĂŶĚƚŚŝƐƌĞĐĂůŝďƌĂƚŝŽŶĐŽŵƉůĞƚĞĚ
ǁŝƚŚŝŶĂǇĞĂƌ͘dŚĞŵŽĚĞůƐŚŽƵůĚƚŚĞŶďĞƌĞĐĂůŝďƌĂƚĞĚĂŐĂŝŶĂĨƚĞƌŽŶĞǇĞĂƌŽĨƉƵŵƉŝŶŐĂƚŚŝŐŚĞƌ
ĨůŽǁƌĂƚĞƐ;ŝ͘Ğ͕͘ƵƉƚŽϱϬ͕ϬϬϬ&zͿ͕ĂŶĚƚŚŝƐƌĞĐĂůŝďƌĂƚŝŽŶĐŽŵƉůĞƚĞĚǁŝƚŚŝŶƚŚĞƐĞĐŽŶĚǇĞĂƌŽĨ
ƉƵŵƉŝŶŐ͘dŚĞƌĞĐĂůŝďƌĂƚĞĚŶƵŵĞƌŝĐĂůŐƌŽƵŶĚǁĂƚĞƌŵŽĚĞůǁŽƵůĚƚŚĞŶďĞƵƐĞĚĨŽƌƚŚĞĂĚĚŝƚŝŽŶĂů
ĂŶĂůǇƐĞƐƌĞĐŽŵŵĞŶĚĞĚŝŶƚŚŝƐŽŶƐĞŶƐƵƐZĞƉŽƌƚ͘dŚĞŵŽĚĞůƐŚŽƵůĚƚŚĞŶďĞƌĞĐĂůŝďƌĂƚĞĚĂŐĂŝŶ
ĂĨƚĞƌĨŝǀĞǇĞĂƌƐŽĨƉƵŵƉŝŶŐĂŶĚƚŚĞĐŽůůĞĐƚŝŽŶŽĨĂĚĚŝƚŝŽŶĂůŵŽŶŝƚŽƌŝŶŐĚĂƚĂĨŽƌŐƌŽƵŶĚǁĂƚĞƌ
ůĞǀĞůƐ͕ŐƌŽƵŶĚǁĂƚĞƌŐĞŽĐŚĞŵŝƐƚƌǇ͕ƐƉƌŝŶŐĨůŽǁƐ͕ĂŶĚůĂŶĚƐƵďƐŝĚĞŶĐĞ͕ĞƚĐ͘ŐĂŝŶ͕ƚŚŝƐ
ƌĞĐĂůŝďƌĂƚŝŽŶƐŚŽƵůĚďĞĐŽŵƉůĞƚĞĚǁŝƚŚŝŶĂǇĞĂƌ͘

ϱ͘Ϯ

^ƉƌŝŶŐƐǁŝƚŚŝŶ&ĞŶŶĞƌtĂƚĞƌƐŚĞĚ

dŚĞ&/Z;^͕ϮϬϭϮĂͿĂŶĚ'DDDW;^͕ϮϬϭϮďͿĐŽŶĐůƵĚĞĚƚŚĂƚŝƚǁĂƐǀĞƌǇƵŶůŝŬĞůǇƚŚĂƚĂ
ĚŝƌĞĐƚŚǇĚƌĂƵůŝĐĐŽŶŶĞĐƚŝŽŶĞǆŝƐƚĞĚďĞƚǁĞĞŶŽŶĂŶǌĂ^ƉƌŝŶŐƐĂŶĚƚŚĞĂůůƵǀŝĂůĂƋƵŝĨĞƌŝŶ&ĞŶŶĞƌ
sĂůůĞǇďĞůŽǁ͘/ƚĨƵƌƚŚĞƌĐŽŶĐůƵĚĞĚƚŚĂƚ͕ĞǀĞŶŝĨƚŚĞƌĞǁĂƐĂĚŝƌĞĐƚŚǇĚƌĂƵůŝĐĐŽŶŶĞĐƚŝŽŶ͕ĂŶǇ
ŝŵƉĂĐƚǁŽƵůĚďĞǁŝƚŚŝŶƚŚĞŶĂƚƵƌĂůŚŝƐƚŽƌŝĐĂůǀĂƌŝĂƚŝŽŶƐŝŶƐƉƌŝŶŐĨůŽǁ͘EĞǀĞƌƚŚĞůĞƐƐ͕ĐĞƌƚĂŝŶ
ŽƉƉŽŶĞŶƚƐƚŽƚŚĞĂĚŝǌWƌŽũĞĐƚĐŽŶƚŝŶƵĞƚŽĞǆƉƌĞƐƐĐŽŶĐĞƌŶƐĂďŽƵƚƉŽƐƐŝďůĞŝŵƉĂĐƚƚŽƚŚĞ
ƐƉƌŝŶŐƐ͘
^ƵďƐĞƋƵĞŶƚƚŽƚŚĞĨŝŶĂůŝǌĂƚŝŽŶŽĨƚŚĞ&/Z͕ĚĞƚĂŝůĞĚŐĞŽůŽŐŝĐŵĂƉƉŝŶŐĂŶĚŚǇĚƌŽŐĞŽůŽŐŝĐ
ĂŶĂůǇƐĞƐĐŽŶĚƵĐƚĞĚĂƚŽŶĂŶǌĂ^ƉƌŝŶŐ;<ĞŶŶĞǇĂŶĚd>&͕ϮϬϭϴͿĐŽŶĐůƵĚĞƚŚĂƚƚŚĞƌĞŝƐŶŽĚŝƌĞĐƚ
ŚǇĚƌĂƵůŝĐĐŽŶŶĞĐƚŝŽŶďĞƚǁĞĞŶŽŶĂŶǌĂ^ƉƌŝŶŐĂŶĚƚŚĞĂůůƵǀŝĂůĂƋƵŝĨĞƌ͘,ŽǁĞǀĞƌ͕ƐŽŵĞ
ƌĞƐĞĂƌĐŚĞƌƐ;ĚŽŶ͕ϮϬϭϲ͖ĚŽŶĞƚĂů͕͘ϮϬϭϴ͖ZŽƐĞ͕ϮϬϭϳͿĂƐƐĞƌƚƚŚĞŚǇƉŽƚŚĞƐŝƐŽĨĂĚŝƌĞĐƚ
ŚǇĚƌĂƵůŝĐĐŽŶŶĞĐƚŝŽŶďĞƚǁĞĞŶŽŶĂŶǌĂ^ƉƌŝŶŐĂŶĚƚŚĞĂůůƵǀŝĂůĂƋƵŝĨĞƌ͘dŚĞŝƌĂƐƐĞƌƚŝŽŶƐĂƌĞ
ƉƌŝŶĐŝƉĂůůǇďĂƐĞĚŽŶƚŚĞŝƌĨŝŶĚŝŶŐƐƌĞŐĂƌĚŝŶŐŐƌŽƵŶĚǁĂƚĞƌŐĞŽĐŚĞŵŝƐƚƌǇ͘dŚĞƐĞĨŝŶĚŝŶŐƐĂƌĞ
ĚŝƐƉƵƚĞĚďǇŽƚŚĞƌƌĞƐĞĂƌĐŚĞƌƐ;<ƌĞĂŵĞƌ͕ϮϬϭϴ͖^ĐŚƌŽƚŚ͕ϮϬϭϴ͖<ƌĞĂŵĞƌ͕ϮϬϭϵͿ͘
/ƌƌĞƐƉĞĐƚŝǀĞŽĨƚŚĞĚŝƐƉƵƚĞŽǀĞƌŐƌŽƵŶĚǁĂƚĞƌŐĞŽĐŚĞŵŝƐƚƌǇ͕ŐŝǀĞŶƚŚĞŐĞŽůŽŐŝĐĂůŵĂƉƉŝŶŐŽĨ
<ĞŶŶĞǇĂŶĚd>&;ϮϬϭϴͿ͕ƚŚĞŚǇĚƌŽůŽŐŝĐĂƐƐĞƐƐŵĞŶƚŝŶĂƋƵŝůŽŐŝĐ;ϮϬϭϯͿ͕ĂŶĚĨƵŶĚĂŵĞŶƚĂů
ŚǇĚƌŽŐĞŽůŽŐŝĐĐŽŶĐĞƉƚƐ͕ƚŚĞWĂŶĞůŚĂƐĐŽŶĐůƵĚĞĚƚŚĂƚƚŚĞǁĞŝŐŚƚŽĨĐƌĞĚŝďůĞĞǀŝĚĞŶĐĞƐƵŐŐĞƐƚƐ
ƚŚĂƚƚŚĞƌĞŝƐŶŽĚŝƌĞĐƚŚǇĚƌĂƵůŝĐĐŽŶŶĞĐƚŝŽŶďĞƚǁĞĞŶŽŶĂŶǌĂ^ƉƌŝŶŐĂŶĚƚŚĞĂůůƵǀŝĂůĂƋƵŝĨĞƌŝŶ
&ĞŶŶĞƌsĂůůĞǇďĞůŽǁ͘dŚĞĞǀŝĚĞŶĐĞŝŶĐůƵĚĞƐ͕ďƵƚŝƐŶŽƚůŝŵŝƚĞĚƚŽ͕ƚŚĞĨŽůůŽǁŝŶŐ͗
x dŚĞϭϭŵŝůĞĚŝƐƚĂŶĐĞďĞƚǁĞĞŶƚŚĞƉƌŽƉŽƐĞĚƉƵŵƉŝŶŐĂƚƚŚĞĂĚŝǌWƌŽũĞĐƚǁĞůůͲĨŝĞůĚĂŶĚ
ŽŶĂŶǌĂ^ƉƌŝŶŐ
x dŚĞŽǀĞƌϭ͕ϬϬϬͲĨŽŽƚĐŚĂŶŐĞŝŶĞůĞǀĂƚŝŽŶďĞƚǁĞĞŶŐƌŽƵŶĚǁĂƚĞƌŝŶ&ĞŶŶĞƌsĂůůĞǇĂŶĚ
ŽŶĂŶǌĂ^ƉƌŝŶŐ


ϰϵ



ZĞƉŽƌƚŽĨƚŚĞ/ŶĚĞƉĞŶĚĞŶƚWĞĞƌZĞǀŝĞǁWĂŶĞůĨŽƌ
ƚŚĞ'ƌŽƵŶĚǁĂƚĞƌDĂŶĂŐĞŵĞŶƚ͕DŽŶŝƚŽƌŝŶŐ͕ĂŶĚDŝƚŝŐĂƚŝŽŶWůĂŶĨŽƌ
ƚŚĞĂĚŝǌsĂůůĞǇ'ƌŽƵŶĚǁĂƚĞƌŽŶƐĞƌǀĂƚŝŽŶ͕ZĞĐŽǀĞƌǇ͕ĂŶĚ^ƚŽƌĂŐĞWƌŽũĞĐƚ

x dŚĞŚǇĚƌŽůŽŐŝĐŶĂƚƵƌĞŽĨƚŚĞĨƌĂĐƚƵƌĞĚďĞĚƌŽĐŬǁĂƚĞƌƐŚĞĚƐƵƉƉŽƌƚŝŶŐŽŶĂŶǌĂ^ƉƌŝŶŐĂŶĚ
ƚŚĞĂůůƵǀŝĂůĚĞƉŽƐŝƚƐŝŶ&ĞŶŶĞƌsĂůůĞǇ
x dŚĞŝĚĞŶƚŝĨŝĐĂƚŝŽŶŽĨĨĂƵůƚƐŝŶƚŚĞǀŝĐŝŶŝƚǇŽĨŽŶĂŶǌĂ^ƉƌŝŶŐƚŚĂƚĐŽŶƚƌŽůƐƉƌŝŶŐůŽĐĂƚŝŽŶďǇ
<ĞŶŶĞƌĂŶĚd>&;ϮϬϭϴͿ
x dŚĞĞǀĂůƵĂƚŝŽŶŽĨŐƌŽƵŶĚǁĂƚĞƌŐĞŽĐŚĞŵŝƐƚƌǇĂƚŽŶĂŶǌĂ^ƉƌŝŶŐďǇ<ƌĞĂŵĞƌ;ϮϬϭϵͿ͕ŶŽƚĂďůǇ
ůŽǁĞƌǁĂƚĞƌƚĞŵƉĞƌĂƚƵƌĞƐĂŶĚƐƉƌŝŶŐĨůŽǁǀĂƌŝĂƚŝŽŶ
x dŚĞŝŶĨŝůƚƌĂƚŝŽŶŽĨƐƚƌĞĂŵĨůŽǁƐƵƉƉŽƌƚĞĚďǇŽŶĂŶǌĂ^ƉƌŝŶŐŝŵŵĞĚŝĂƚĞůǇĚŽǁŶͲƐƚƌĞĂŵŽĨ
ƚŚĞƐƉƌŝŶŐ;ŝ͘Ğ͕͘ƚŚĞƉƌĞƐĞŶĐĞŽĨĂǀĂĚŽƐĞǌŽŶĞĚŽǁŶͲƐƚƌĞĂŵŽĨŽŶĂŶǌĂ^ƉƌŝŶŐͿ
ĞƐƉŝƚĞƚŚĞǁĞŝŐŚƚŽĨĞǀŝĚĞŶĐĞ͕ĨŽƌƚŚĞƉƵƌƉŽƐĞƐŽĨƚŚŝƐZĞǀŝĞǁ͕ǁĞŚĂǀĞŶŽƚĂƚƚĞŵƉƚĞĚƚŽ
ƌĞƐŽůǀĞƚŚĞĚŝƐƉƵƚĞŽǀĞƌŐĞŽĐŚĞŵŝĐĂůŝŶƚĞƌƉƌĞƚĂƚŝŽŶ͘dŚĞŝŵƉĂĐƚĂŶĂůǇƐŝƐŝŶƚŚĞ&/Z;ϮϬϭϮĂͿ͕ŝŶ
ĂŶĂďƵŶĚĂŶĐĞŽĨĐĂƵƚŝŽŶ͕ĂƐƐƵŵĞĚƚŚĞƌĞǁĂƐĂĚŝƌĞĐƚŚǇĚƌĂƵůŝĐĐŽŶŶĞĐƚŝŽŶ͘&ƵƌƚŚĞƌ͕ŝŶ
ƉĞƌĨŽƌŵŝŶŐŽƵƌZĞǀŝĞǁ͕ƚŚĞWĂŶĞůŚĂƐĐŽŶƐŝĚĞƌĞĚƚŚĞƉŽƚĞŶƚŝĂůĨŽƌĂŶhŶĚĞƐŝƌĂďůĞZĞƐƵůƚ
ĂƐƐƵŵŝŶŐ͕ŝŶĂŶĂďƵŶĚĂŶĐĞŽĨĐĂƵƚŝŽŶ͕ƚŚĂƚĂĚŝƌĞĐƚŚǇĚƌĂƵůŝĐĐŽŶŶĞĐƚŝŽŶĞǆŝƐƚƐ͘

ϱ͘Ϯ͘ϭ

'ĞŽƉŚǇƐŝĐĂůDĂƉƉŝŶŐ

ƐŶŽƚĞĚ͕ƚŚĞWĂŶĞůŚĂƐĐŽŶĐůƵĚĞĚƚŚĂƚƚŚĞǁĞŝŐŚƚŽĨĐƌĞĚŝďůĞĞǀŝĚĞŶĐĞƐƵŐŐĞƐƚƐƚŚĂƚƚŚĞƌĞŝƐŶŽ
ĚŝƌĞĐƚŚǇĚƌĂƵůŝĐĐŽŶŶĞĐƚŝŽŶďĞƚǁĞĞŶŽŶĂŶǌĂ^ƉƌŝŶŐĂŶĚƚŚĞĂůůƵǀŝĂůĂƋƵŝĨĞƌŝŶ&ĞŶŶĞƌsĂůůĞǇ
ďĞůŽǁ͘,ŽǁĞǀĞƌ͕ŝŶŽƌĚĞƌƚŽƉƌŽǀŝĚĞĂĚĚŝƚŝŽŶĂůŝŶĨŽƌŵĂƚŝŽŶŽŶƚŚĞŐĞŽůŽŐŝĐƐƚƌƵĐƚƵƌĞĂŶĚ
ŚǇĚƌŽŐĞŽůŽŐǇŝŶƚŚĞǀŝĐŝŶŝƚǇŽĨŽŶĂŶǌĂ^ƉƌŝŶŐ͕ŝƚŝƐƌĞĐŽŵŵĞŶĚĞĚƚŚĂƚŐĞŽƉŚǇƐŝĐĂůŵĂƉƉŝŶŐďĞ
ĐŽŶĚƵĐƚĞĚŝŶƚŚĞĂƌĞĂŝŵŵĞĚŝĂƚĞůǇĂďŽǀĞ͕ĂŶĚĨŽƌƐŽŵĞĚŝƐƚĂŶĐĞďĞůŽǁ͕ƚŚĞƐƉƌŝŶŐ͘dŚĞ
ŽďũĞĐƚŝǀĞƐŽĨƚŚĞŐĞŽƉŚǇƐŝĐĂůƐƵƌǀĞǇƐǁŽƵůĚďĞƚŽĚĞůŝŶĞĂƚĞƐƚƌƵĐƚƵƌĂůĨĞĂƚƵƌĞƐ;ŝ͘Ğ͕͘ĨĂƵůƚƐͿĂŶĚ
ŽƚŚĞƌƐƚƌƵĐƚƵƌĂůĚĞĨŽƌŵĂƚŝŽŶ͕ŝĚĞŶƚŝĨǇƉŽƚĞŶƚŝĂůĨƌĂĐƚƵƌĞůŝŶĞĂŵĞŶƚƐǁŝƚŚŝŶĐƌĞĂƐĞĚĨĂĐƚƵƌĞ
ĂƉĞƌƚƵƌĞĂŶĚĚĞŶƐŝƚǇ;ŝ͘Ğ͕͘ŐƌŽƵŶĚǁĂƚĞƌďĞĂƌŝŶŐƉŽƚĞŶƚŝĂůͿ͕ŵĂƉƚŚĞďĞĚƌŽĐŬƐƵƌĨĂĐĞďĞůŽǁƚŚĞ
ƵŶĐŽŶƐŽůŝĚĂƚĞĚĚĞƉŽƐŝƚƐƐŽƵƚŚŽĨƚŚĞƐƉƌŝŶŐ͕ĂŶĚŵĂƉƚŚĞŐƌŽƵŶĚǁĂƚĞƌƐƵƌĨĂĐĞĂďŽǀĞĂŶĚ
ďĞůŽǁƚŚĞƐƉƌŝŶŐ͘ŐĞŽƉŚǇƐŝĐĂůĐŽŶƚƌĂĐƚŽƌƐŚŽƵůĚďĞƌĞƚĂŝŶĞĚƚŽƉůĂŶĂŶĚŝŵƉůĞŵĞŶƚƚŚĞ
ŐĞŽƉŚǇƐŝĐĂůŵĂƉƉŝŶŐ͘/ĨĨĞĂƐŝďůĞ͕ƚŚĞŵĂƉƉŝŶŐŵĂǇŝŶĐůƵĚĞƐŚĂůůŽǁƐĞŝƐŵŝĐƐƵƌǀĞǇƐ͕ƐƵƌĨĂĐĞ
ĞůĞĐƚƌŽͲŵĂŐŶĞƚŝĐƐ;DͿ͕ƚŝŵĞͲĚŽŵĂŝŶD;dDͿ͕ĂŶĚĞůĞĐƚƌŝĐĂůƌĞƐŝƐƚĂŶĐĞƚŽŵŽŐƌĂƉŚǇ;ZdͿ͘

ϱ͘Ϯ͘Ϯ

^ƉƌŝŶŐ&ůŽǁDŽŶŝƚŽƌŝŶŐ

dŚĞ'DDDWƉƌŽǀŝĚĞƐĨŽƌƋƵĂƌƚĞƌůǇŵŽŶŝƚŽƌŝŶŐŽĨĨůŽǁĂƚƚŚĞŽŶĂŶǌĂ^ƉƌŝŶŐ͘dŚĞtŚŝƐŬĞǇĂŶĚ
sŽŶƚƌŝŐŐĞƌƐƉƌŝŶŐƐǁŝůůĂůƐŽďĞŵŽŶŝƚŽƌĞĚƋƵĂƌƚĞƌůǇ͕ĞǀĞŶƚŚŽƵŐŚƚŚĞƐĞƐƉƌŝŶŐƐĂƌĞůŽĐĂƚĞĚ
ďĞǇŽŶĚƚŚĞƉƌŽũĞĐƚĞĚĚƌĂǁĚŽǁŶŝŶŐƌŽƵŶĚǁĂƚĞƌůĞǀĞůƐŝŶƚŚĞĂůůƵǀŝĂůĂƋƵŝĨĞƌƐƚŚĂƚƌĞƐƵůƚƐĨƌŽŵ
ƚŚĞƉƌŽƉŽƐĞĚƉƵŵƉŝŶŐĂƚƚŚĞĂĚŝǌWƌŽũĞĐƚ͘ƐƐƵĐŚ͕ƚŚĞŵŽŶŝƚŽƌŝŶŐĂƚtŚŝƐŬĞǇĂŶĚsŽŶƚƌŝŐŐĞƌ
ƐƉƌŝŶŐƐǁŝůůƐĞƌǀĞĂƐďĂĐŬŐƌŽƵŶĚŵŽŶŝƚŽƌŝŶŐ͘dŚŝƐǁŝůůĂůůŽǁĂŶǇƐŝŐŶŝĨŝĐĂŶƚǀĂƌŝĂƚŝŽŶƐŝŶĨůŽǁĂƚ
ŽŶĂŶǌĂ^ƉƌŝŶŐƚŚĂƚƌĞƐƵůƚĨƌŽŵƉƵŵƉŝŶŐĂƚƚŚĞĂĚŝǌWƌŽũĞĐƚƚŽďĞŝƐŽůĂƚĞĚĨƌŽŵǀĂƌŝĂƚŝŽŶƐƚŚĂƚ
ƌĞƐƵůƚĨƌŽŵŽƚŚĞƌĨĂĐƚŽƌƐ;Ğ͘Ő͕͘ĚƌŽƵŐŚƚͿƚŚĂƚĂƌĞŽďƐĞƌǀĞĚĂƚtŚŝƐŬĞǇĂŶĚsŽŶƚƌŝŐŐĞƌƐƉƌŝŶŐƐ͘
'ŝǀĞŶƚŚĞƐŵĂůůĞƌƐĐĂůĞŽĨƚŚĞďĞĚƌŽĐŬǁĂƚĞƌƐŚĞĚƚŚĂƚƐƵƉƉŽƌƚƐŽŶĂŶǌĂ^ƉƌŝŶŐ;<ĞŶŶĞǇĂŶĚ
d>&͕ϮϬϭϴͿ͕ĂĐŚĂŶŐĞŝŶƌĞĐŚĂƌŐĞƐŚŽƵůĚŚĂǀĞĂƌĂƉŝĚĞĨĨĞĐƚŽŶŚǇĚƌĂƵůŝĐŚĞĂĚǁŝƚŚŝŶƚŚĞ


ϱϬ



ZĞƉŽƌƚŽĨƚŚĞ/ŶĚĞƉĞŶĚĞŶƚWĞĞƌZĞǀŝĞǁWĂŶĞůĨŽƌ
ƚŚĞ'ƌŽƵŶĚǁĂƚĞƌDĂŶĂŐĞŵĞŶƚ͕DŽŶŝƚŽƌŝŶŐ͕ĂŶĚDŝƚŝŐĂƚŝŽŶWůĂŶĨŽƌ
ƚŚĞĂĚŝǌsĂůůĞǇ'ƌŽƵŶĚǁĂƚĞƌŽŶƐĞƌǀĂƚŝŽŶ͕ZĞĐŽǀĞƌǇ͕ĂŶĚ^ƚŽƌĂŐĞWƌŽũĞĐƚ

ŐƌŽƵŶĚǁĂƚĞƌŝŶƚŚĞďĞĚƌŽĐŬǁĂƚĞƌƐŚĞĚ͘ŽŶĂŶǌĂ^ƉƌŝŶŐǁŽƵůĚƌĞƐƉŽŶĚŵƵĐŚŵŽƌĞƌĂƉŝĚůǇƚŽ
ƚŚŝƐĐŚĂŶŐĞŝŶŚǇĚƌĂƵůŝĐŚĞĂĚ͘dŚĂƚŝƐ͕ĨŽƌĞǆĂŵƉůĞ͕ǁŝƚŚĚĞĐůŝŶŝŶŐƌĞĐŚĂƌŐĞ͕ŚǇĚƌĂƵůŝĐŚĞĂĚƐ
ǁŝƚŚŝŶƚŚĞǁĂƚĞƌƐŚĞĚƚŚĂƚƐƵƉƉŽƌƚƐŽŶĂŶǌĂ^ƉƌŝŶŐǁŝůůĚĞĐůŝŶĞĂŶĚĨůŽǁƐĂƚŽŶĂŶǌĂ^ƉƌŝŶŐ
;ĂŶĚƉŽƐƐŝďůǇŝƚƐĞůĞǀĂƚŝŽŶͿŵĂǇĂůƐŽĚĞĐůŝŶĞ͘ƐŶŽƚĞĚ͕ŝŶƚŚĞƉĂƐƚŝƚĂƉƉĞĂƌƐƚŚĂƚŽŶĂŶǌĂ
^ƉƌŝŶŐŝƚƐĞůĨŚĂƐŵŽǀĞĚĚŽǁŶƐůŽƉĞŝŶƌĞƐƉŽŶƐĞƚŽƚŚĞŚŝƐƚŽƌŝĐůŽǁĞƌŝŶŐŽĨƚŚĞŐƌŽƵŶĚǁĂƚĞƌ
ĞůĞǀĂƚŝŽŶƐŝŶƚŚĞǁĂƚĞƌƐŚĞĚƚŚĂƚƐƵƉƉŽƌƚƐƚŚĞƐƉƌŝŶŐ;<ĞŶŶĞǇ͕ϮϬϭϴ͖ĚŽŶĞƚĂů͕͘ϮϬϭϴͿ͘dŚŝƐ
ůŽǁĞƌŝŶŐŵĂǇŽĐĐƵƌŝŶƚŚĞĨƵƚƵƌĞƐŚŽƵůĚĐƵƌƌĞŶƚĚƌŽƵŐŚƚĐŽŶĚŝƚŝŽŶƐƉĞƌƐŝƐƚŽƌƌĞŽĐĐƵƌ͘
/ĨŝƚŝƐĂƐƐƵŵĞĚƚŚĂƚƚŚĞƌĞŝƐĂŚǇĚƌĂƵůŝĐĐŽŶŶĞĐƚŝŽŶďĞƚǁĞĞŶŽŶĂŶǌĂ^ƉƌŝŶŐĂŶĚƚŚĞ
ŐƌŽƵŶĚǁĂƚĞƌŝŶƚŚĞĂůůƵǀŝĂůĂƋƵŝĨĞƌ͕ƚŚĞƚĞŵƉŽƌĂůƌĞƐƉŽŶƐĞĂƚŽŶĂŶǌĂ^ƉƌŝŶŐƚŽƚŚĞƉƌŽƉŽƐĞĚ
ƉƵŵƉŝŶŐĂƚƚŚĞĂĚŝǌWƌŽũĞĐƚŵƵƐƚďĞĐŽŶƐŝĚĞƌĞĚ͘dŚĞƉƌŽƉŽƐĞĚƉƵŵƉŝŶŐǁŝůůŽĐĐƵƌϭϭŵŝůĞƐ
ĂǁĂǇĨƌŽŵŽŶĂŶǌĂ^ƉƌŝŶŐĂŶĚĂƚĂŶĞůĞǀĂƚŝŽŶŵŽƌĞƚŚĂŶϭϬϬϬĨĞĞƚůŽǁĞƌ͘dŚĞƌĞĨŽƌĞ͕ŝƚǁŝůů
ƚĂŬĞŵĂŶǇǇĞĂƌƐĨŽƌƚŚĞĐŽŶĞŽĨĚĞƉƌĞƐƐŝŽŶĐĂƵƐĞĚďǇƚŚĞƉƌŽƉŽƐĞĚƉƵŵƉŝŶŐƚŽƉƌŽƉĂŐĂƚĞŽƵƚ
ƚŽƚŚĞĞĚŐĞŽĨƚŚĞĂůůƵǀŝƵŵǁŝƚŚŝŶƚŚĞ&ĞŶŶĞƌsĂůůĞǇďĞůŽǁŽŶĂŶǌĂ^ƉƌŝŶŐ;'^^/͕ϮϬϭϭ͖
,ϮD͘,ŝůů͕ϮϬϭϭͿ͘dŚƵƐ͕ĂŶǇhŶĚĞƐŝƌĂďůĞZĞƐƵůƚƐĨƌŽŵƚŚĞƉƌŽƉŽƐĞĚƉƵŵƉŝŶŐĂƚƚŚĞĂĚŝǌ
WƌŽũĞĐƚŵĂǇƚĂŬĞŵĂŶǇǇĞĂƌƐƚŽĂƉƉĞĂƌĂƚŽŶĂŶǌĂ^ƉƌŝŶŐ͕ŝŶƚŚĞƵŶůŝŬĞůǇĞǀĞŶƚƚŚĞǇĚŽĞǀĞƌ
ŽĐĐƵƌ͘/ŶĂĚĚŝƚŝŽŶ͕ŝĨƚŚĞƉƌŽƉŽƐĞĚƉƵŵƉŝŶŐǁĞƌĞƚŽďĞůŽǁĞƌĞĚŽƌƐƚŽƉƉĞĚ;Ğ͘Ő͕͘ĂƐĂŵŝƚŝŐĂƚŝŽŶ
ŵĞĂƐƵƌĞͿ͕ŐƌŽƵŶĚǁĂƚĞƌůĞǀĞůƐƉƌŽǆŝŵĂƚĞƚŽƚŚĞƉƵŵƉŝŶŐǁŽƵůĚƌĞďŽƵŶĚ͘'ŝǀĞŶƚŚŝƐ͕ƐŚŽƵůĚ
ƉƵŵƉŝŶŐďĞƌĞĚƵĐĞĚŽƌĐĞĂƐĞĚ͕ŵŽŶŝƚŽƌŝŶŐŽĨƚŚĞƐƉƌŝŶŐƐĂŶĚŐƌŽƵŶĚǁĂƚĞƌůĞǀĞůƐǁŽƵůĚŶĞĞĚƚŽ
ĐŽŶƚŝŶƵĞĨŽƌƐŽŵĞƉĞƌŝŽĚƵŶƚŝůƐƚĂďůĞŽƌƌĞĐŽǀĞƌŝŶŐŚǇĚƌŽůŽŐŝĐĐŽŶĚŝƚŝŽŶƐǁĞƌĞŽďƐĞƌǀĞĚ͘
/ŶƚŚĞĐƵƌƌĞŶƚ'DDDW;^͕ϮϬϭϮďͿŶŽŶĞǁŵŽŶŝƚŽƌŝŶŐĨĂĐŝůŝƚŝĞƐǁŝůůďĞĐŽŶƐƚƌƵĐƚĞĚ͘/ŶͲƐŝƚƵ
ŵĞĂƐƵƌĞŵĞŶƚƐǁŝůůďĞŵĂĚĞĂƚƚŚĞŽŶĂŶǌĂ͕tŚŝƐŬĞǇĂŶĚsŽŶƚƌŝŐŐĞƌƐƉƌŝŶŐƐ͘dŚĞŐĞŶĞƌĂů
ĂƐƐƵŵƉƚŝŽŶŵĂĚĞŝŶƚŚĞ'DDDWŝƐƚŚĂƚƚŚĞŶĞĂƌĞƐƚƐƉƌŝŶŐ͕ŽŶĂŶǌĂ^ƉƌŝŶŐ͕ǁŽƵůĚďĞŝŵƉĂĐƚĞĚ
ďǇƚŚĞƉƌŽƉŽƐĞĚƉƵŵƉŝŶŐĂƚƚŚĞĂĚŝǌWƌŽũĞĐƚďĞĨŽƌĞĂŶǇŵŽƌĞĚŝƐƚĂŶƚƐƉƌŝŶŐ͕ŝĨƐƵĐŚŝŵƉĂĐƚ
ǁĞƌĞƚŽŽĐĐƵƌ͘dŚĂƚŝƐ͕ŽŶĂŶǌĂ^ƉƌŝŶŐƐŚŽƵůĚďĞŵŽŶŝƚŽƌĞĚĂŶĚ͕ŝĨŶŽĂĚǀĞƌƐĞŝŵƉĂĐƚŝƐ
ŽďƐĞƌǀĞĚ͕ƚŚĞŽƚŚĞƌƐƉƌŝŶŐƐƐŚŽƵůĚŶŽƚďĞŝŵƉĂĐƚĞĚ͘ƐŶŽƚĞĚ͕ďĂĐŬŐƌŽƵŶĚŵŽŶŝƚŽƌŝŶŐǁŽƵůĚ
ďĞĐŽŶĚƵĐƚĞĚĂƚtŚŝƐŬĞǇĂŶĚsŽŶƚƌŝŐŐĞƌƐƉƌŝŶŐƐ͘dŚĞĨŽůůŽǁŝŶŐŵĞĂƐƵƌĞŵĞŶƚƐǁŝůůďĞŵĂĚĞĂƚ
ŽŶĂŶǌĂ͕tŚŝƐŬĞǇ͕ĂŶĚsŽŶƚƌŝŐŐĞƌƐƉƌŝŶŐƐ͗ĚĞƉƚŚŽĨƉŽŶĚĞĚǁĂƚĞƌ͕ĨůŽǁƌĂƚĞƐ͕ĞůĞĐƚƌŝĐĂů
ĐŽŶĚƵĐƚŝǀŝƚǇ;Ϳ͕Ɖ,͕ƚĞŵƉĞƌĂƚƵƌĞ͕ĂŶǇĐŽůŽƌĂƚŝŽŶƐŽĨǁĂƚĞƌ͕ĂŶĚŐĞŶĞƌĂůƚǇƉĞĂŶĚĞǆƚĞŶƚŽĨ
ĂĚũĂĐĞŶƚǀĞŐĞƚĂƚŝŽŶ͘dŚĞƐĞŵĞĂƐƵƌĞŵĞŶƚƐǁŝůůďĞŵĂĚĞƋƵĂƌƚĞƌůǇƉƌŝŽƌƚŽƚŚĞƉƌŽƉŽƐĞĚ
ƉƵŵƉŝŶŐĂƚƚŚĞĂĚŝǌWƌŽũĞĐƚĂŶĚĚƵƌŝŶŐƉƌŽũĞĐƚŽƉĞƌĂƚŝŽŶƐ͕ĂŶĚĂŶŶƵĂůůǇŝŶƚŚĞƉŽƐƚͲ
ŽƉĞƌĂƚŝŽŶĂůƉĞƌŝŽĚ͘dŚĞ'DDDW;^͕ϮϬϭϮďͿƉƌŽƉŽƐĞƐƋƵĂƌƚĞƌůǇŵŽŶŝƚŽƌŝŶŐŽĨƚŚƌĞĞƐƉƌŝŶŐƐ͘
,ŽǁĞǀĞƌ͕ƚŚĞƌĞƐƉŽŶƐĞƐĂƚƚŚĞƐĞƐƉƌŝŶŐƐƚŽŝŶĚŝǀŝĚƵĂůŚǇĚƌŽůŽŐŝĐĞǀĞŶƚƐ;Ğ͘Ő͕͘ƉƌĞĐŝƉŝƚĂƚŝŽŶͿĂƌĞ
ŐĞŶĞƌĂůůǇŽďƐĞƌǀĞĚŽǀĞƌƚŝŵĞĨƌĂŵĞƐŵƵĐŚƐŚŽƌƚĞƌƚŚĂŶƚŚƌĞĞŵŽŶƚŚƐ͘&ŽƌĞǆĂŵƉůĞ͕ŽŶĞůĂƌŐĞ
ƐƚŽƌŵŝŶƐƵĐŚĂŶĂƌŝĚƐĞƚƚŝŶŐŵĂǇŽŶůǇĞůŝĐŝƚĂƌĞƐƉŽŶƐĞĂƚƚŚĞƐƉƌŝŶŐƐƚŚĂƚůĂƐƚƐĂĨĞǁĚĂǇƐŽƌ
ǁĞĞŬƐ͕ĂŶĚƚŚĞŶĂƚƵƌĞŽĨƚŚĞƌĞƐƉŽŶƐĞ;Ğ͘Ő͕͘ŝŶĐƌĞĂƐĞĂŶĚƐƵďƐĞƋƵĞŶƚĚĞĐůŝŶĞƐŝŶĨůŽǁƐŽǀĞƌ
ƚŝŵĞͿŵĂǇŽŶůǇďĞĞǀŝĚĞŶƚǁŝƚŚŚŝŐŚͲĨƌĞƋƵĞŶĐǇĚĂƚĂ͘dŚĞƐĞƐŚŽƌƚͲƚĞƌŵƌĞƐƉŽŶƐĞƐĂƌĞĂůƐŽ
ǀĂůƵĂďůĞŝŶĂƐƐĞƐƐŝŶŐƌĞƐƉŽŶƐĞƐƚŽůŽŶŐĞƌͲƚĞƌŵŚǇĚƌŽůŽŐŝĐĞǀĞŶƚƐ;Ğ͘Ő͕͘ƐĞĂƐŽŶĂůƉƌĞĐŝƉŝƚĂƚŝŽŶ͕
ĐůŝŵĂƚŝĐĐŚĂŶŐĞƐ͕ƐƵƐƚĂŝŶĞĚƉƵŵƉŝŶŐͿ͕ĂŶĚƚŚĞŝŵƉĂĐƚƚŚĞƐĞĐĂŶŚĂǀĞŽŶĨƵƚƵƌĞƐƉƌŝŶŐĨůŽǁƐ͘


ϱϭ



ZĞƉŽƌƚŽĨƚŚĞ/ŶĚĞƉĞŶĚĞŶƚWĞĞƌZĞǀŝĞǁWĂŶĞůĨŽƌ
ƚŚĞ'ƌŽƵŶĚǁĂƚĞƌDĂŶĂŐĞŵĞŶƚ͕DŽŶŝƚŽƌŝŶŐ͕ĂŶĚDŝƚŝŐĂƚŝŽŶWůĂŶĨŽƌ
ƚŚĞĂĚŝǌsĂůůĞǇ'ƌŽƵŶĚǁĂƚĞƌŽŶƐĞƌǀĂƚŝŽŶ͕ZĞĐŽǀĞƌǇ͕ĂŶĚ^ƚŽƌĂŐĞWƌŽũĞĐƚ

dŚĞƌĞĨŽƌĞ͕ŝƚŝƐƌĞĐŽŵŵĞŶĚĞĚƚŚĂƚŵŽƌĞĨƌĞƋƵĞŶƚŵŽŶŝƚŽƌŝŶŐďĞĐŽŶĚƵĐƚĞĚĂƚƚŚĞŽŶĂŶǌĂ͕
tŚŝƐŬĞǇ͕ĂŶĚsŽŶƚƌŝŐŐĞƌƐƉƌŝŶŐƐ͘/ĚĞĂůůǇ͕ƚŚŝƐƐŚŽƵůĚŝŶĐůƵĚĞƚƌĂŶƐĚƵĐĞƌƐĂŶĚĂĚĂƚĂͲůŽŐŐĞƌƚŽ
ŵŽŶŝƚŽƌƉŽŶĚĞĚǁĂƚĞƌĚĞƉƚŚĂƚƌĞĂƐŽŶĂďůĞ͕ŚŝŐŚĞƌͲĨƌĞƋƵĞŶĐǇŝŶƚĞƌǀĂůƐ͘ŵƵůƚŝͲƉĂƌĂŵĞƚĞƌ
ƉƌŽďĞĐŽƵůĚďĞƵƐĞĚƚŽŵŽŶŝƚŽƌĚĞƉƚŚͬĨůŽǁ͕͕ĂŶĚƚĞŵƉĞƌĂƚƵƌĞĂƚƚŚĞƐĂŵĞĨƌĞƋƵĞŶĐǇ͘
ůƚĞƌŶĂƚŝǀĞůǇ͕ĂŶĚƚĞŵƉĞƌĂƚƵƌĞĐŽƵůĚďĞŵĂŶƵĂůůǇŵŽŶŝƚŽƌĞĚŽŶĂŵŽŶƚŚůǇďĂƐŝƐĨŽƌĂƚůĞĂƐƚ
ŽŶĞǇĞĂƌƉƌŝŽƌƚŽƚŚĞƉƌŽƉŽƐĞĚƉƵŵƉŝŶŐĂƚƚŚĞĂĚŝǌWƌŽũĞĐƚ͕ĂŶĚĚƵƌŝŶŐƚŚĞĨŝƌƐƚǇĞĂƌŽĨƉƌŽũĞĐƚ
ŽƉĞƌĂƚŝŽŶƐ͘ĨƚĞƌƚŚĂƚ͕ŵĂŶƵĂůŵŽŶŝƚŽƌŝŶŐĐŽƵůĚďĞĐŽŶĚƵĐƚĞĚƋƵĂƌƚĞƌůǇ͘ĂƚĂͲůŽŐŐĞƌƐǁŽƵůĚ
ďĞĚŽǁŶůŽĂĚĞĚĚƵƌŝŶŐŵĂŶƵĂůŵŽŶŝƚŽƌŝŶŐĞǀĞŶƚƐ͘KƚŚĞƌƉĂƌĂŵĞƚĞƌƐ͕ƐƵĐŚĂƐƉ,͕ǁĂƚĞƌ
ĐŽůŽƌĂƚŝŽŶ͕ĂŶĚŽďƐĞƌǀĂƚŝŽŶƐŽĨƌŝƉĂƌŝĂŶǀĞŐĞƚĂƚŝŽŶ͕ĐŽƵůĚďĞĐŽŶĚƵĐƚĞĚƋƵĂƌƚĞƌůǇ͘/ŶĂĚĚŝƚŝŽŶ͕ŝƚ
ŝƐƌĞĐŽŵŵĞŶĚĞĚƚŚĂƚƚŚĞĞǆĂĐƚŐĞŽŐƌĂƉŚŝĐůŽĐĂƚŝŽŶĂŶĚĞůĞǀĂƚŝŽŶŽĨƚŚĞƐƉƌŝŶŐĞŵĞƌŐĞŶĐĞďĞ
ŵĂƉƉĞĚƵƐŝŶŐĂŐůŽďĂůƉŽƐŝƚŝŽŶŝŶŐƐǇƐƚĞŵ;'W^ͿĂŶŶƵĂůůǇŽƌĂĨƚĞƌĂĐŚĂŶŐĞŝŶůŽĐĂƚŝŽŶŝƐ
ŽďƐĞƌǀĞĚĚƵƌŝŶŐŽƚŚĞƌŵŽŶŝƚŽƌŝŶŐĂĐƚŝǀŝƚŝĞƐ͘
/ƚƐŚŽƵůĚďĞŶŽƚĞĚƚŚĂƚĂĚĚŝƚŝŽŶĂůŵŽŶŝƚŽƌŝŶŐƌĞĐŽŵŵĞŶĚĞĚŝŶƚŚŝƐŽŶƐĞŶƐƵƐZĞƉŽƌƚ;Ğ͘Ő͕͘
ƐƉƌŝŶŐĨůŽǁŵŽŶŝƚŽƌŝŶŐ͕ŵŽŶŝƚŽƌŝŶŐǁĞůůƐďĞůŽǁŽŶĂŶǌĂ^ƉƌŝŶŐͿǁŝůůƌĞƋƵŝƌĞĂƉƉƌŽǀĂůƐĨƌŽŵ
ŐŽǀĞƌŶŵĞŶƚĂŐĞŶĐŝĞƐ͘dŚĞŵŽŶŝƚŽƌŝŶŐƉƌŽƉŽƐĞĚŝŶƚŚĞ'DDDW;^͕ϮϬϭϮďͿŝƐƐƵĨĨŝĐŝĞŶƚƚŽ
ĞŶƐƵƌĞƚŚĂƚŶŽhŶĚĞƐŝƌĂďůĞZĞƐƵůƚƐǁŝůůŽĐĐƵƌ͕ŽƌĐĂŶďĞŵŝƚŝŐĂƚĞĚ͘,ŽǁĞǀĞƌ͕ƚŚĞĂĚĚŝƚŝŽŶĂů
ŵŽŶŝƚŽƌŝŶŐƌĞĐŽŵŵĞŶĚĞĚŚĞƌĞŝŶǁŝůůĂƐƐŝƐƚŝŶƚŚĞŽǀĞƌĂůůƵŶĚĞƌƐƚĂŶĚŝŶŐŽĨƚŚĞŚǇĚƌŽůŽŐǇŽĨƚŚĞ
ĂĚŝǌWƌŽũĞĐƚĂƌĞĂ͕ŶŽƚĂďůǇĂƚŽŶĂŶǌĂ^ƉƌŝŶŐ͕ĂŶĚŝŵƉƌŽǀĞĚŵŽŶŝƚŽƌŝŶŐŽĨƉŽƐƐŝďůĞhŶĚĞƐŝƌĂďůĞ
ZĞƐƵůƚƐĂƚƌŝƚŝĐĂůZĞƐŽƵƌĐĞƐ͘dŚĞƌĞĨŽƌĞ͕ŐŝǀĞŶƚŚĞǀĂůƵĞŽĨƐƵĐŚŵŽŶŝƚŽƌŝŶŐ͕ŝƚŝƐŚŽƉĞĚƚŚĂƚ
ƐƵĐŚĂƉƉƌŽǀĂůƐǁŝůůďĞĨŽƌƚŚĐŽŵŝŶŐ͘/ĨƉĞƌŵŝƐƐŝŽŶƚŽŝŶƐƚĂůůƚŚĞƚƌĂŶƐĚƵĐĞƌƐĂŶĚĚĂƚĂͲůŽŐŐĞƌƐŝƐ
ŶŽƚŐŝǀĞŶ͕ƚŚĞŶƉŽŶĚĞĚǁĂƚĞƌĚĞƉƚŚĂŶĚƐƉƌŝŶŐĨůŽǁƐŚŽƵůĚďĞŵŽŶŝƚŽƌĞĚŽŶƚŚĞƐĂŵĞ
ĨƌĞƋƵĞŶĐǇĂƐŵĂŶƵĂůŵŽŶŝƚŽƌŝŶŐŽĨĂŶĚƚĞŵƉĞƌĂƚƵƌĞ͘
WƌŝŽƌƚŽĂŶǇŵŽŶŝƚŽƌŝŶŐŽĨƐƉƌŝŶŐĨůŽǁƐ͕ŝŶĐůƵĚŝŶŐŵĂŶƵĂůŵŽŶŝƚŽƌŝŶŐ͕ĂĐŽƌƌĞůĂƚŝŽŶďĞƚǁĞĞŶ
ƉŽŶĚĞĚǁĂƚĞƌĚĞƉƚŚĂŶĚĨůŽǁǁŝůůŶĞĞĚƚŽďĞĚĞǀĞůŽƉĞĚ͘dŚŝƐŝƐŶŽƌŵĂůůǇĚŽŶĞĨŽƌĂůŽĐĂƚŝŽŶ
ŝŵŵĞĚŝĂƚĞůǇĚŽǁŶƐƚƌĞĂŵŽĨƚŚĞƐƉƌŝŶŐǁŚĞƌĞƚŚĞƐƚƌĞĂŵƉƌŽĨŝůĞŝƐĚĞĨŝŶĞĚĂŶĚĐŽŶƐƚƌĂŝŶĞĚ
;Ğ͘Ő͕͘ǁŚĞƌĞŝƚĐƌŽƐƐĞƐďĞĚƌŽĐŬͿŽƌǁŚĞƌĞƚŚĞƉƌŽĨŝůĞĐĂŶďĞĂƌƚŝĨŝĐŝĂůůǇĐŽŶƐƚƌĂŝŶĞĚ;Ğ͘Ő͕͘
ĐŽŶƐƚƌƵĐƚŝŽŶŽĨĂǀͲŶŽƚĐŚǁĞŝƌͿ͘ůŽĐĂƚŝŽŶǁŝƚŚĂŶĂƚƵƌĂůůǇĐŽŶĨŝŶĞĚƉƌŽĨŝůĞƐŚŽƵůĚďĞ
ŝĚĞŶƚŝĨŝĞĚ͘WŽŶĚĞĚǁĂƚĞƌĚĞƉƚŚĂŶĚĨůŽǁŵĞĂƐƵƌĞŵĞŶƚƐƐŚŽƵůĚďĞƚĂŬĞŶĂƚƚŚĂƚůŽĐĂƚŝŽŶŽŶ
ƐĞǀĞƌĂůŽĐĐĂƐŝŽŶƐĚƵƌŝŶŐĚŝĨĨĞƌĞŶƚĨůŽǁĐŽŶĚŝƚŝŽŶƐ;Ğ͘Ő͕͘ůŽǁͲĨůŽǁ͕ƌĞŐƵůĂƌĨůŽǁ͕ƐƚŽƌŵͲĨůŽǁͿƚŽ
ĚĞǀĞůŽƉƚŚĞĐŽƌƌĞůĂƚŝŽŶ͘dŚĞƚƌĂŶƐĚƵĐĞƌŽƌŵƵůƚŝͲƉƌŽďĞǁŽƵůĚƚŚĞŶďĞŝŶƐƚĂůůĞĚĂƚƚŚĂƚůŽĐĂƚŝŽŶ͘
dŚĞĞǆĂĐƚƐĐŝĞŶƚŝĨŝĐŵĞƚŚŽĚĂƐƚŽŚŽǁƚŚĞ͞ŐĞŶĞƌĂůƚǇƉĞĂŶĚĞǆƚĞŶƚŽĨĂĚũĂĐĞŶƚǀĞŐĞƚĂƚŝŽŶ͟ǁŝůů
ďĞŵŽŶŝƚŽƌĞĚǁĂƐŶŽƚƐƉĞĐŝĨŝĐĂůůǇĚĞƐĐƌŝďĞĚŝŶƚŚĞ'DDDW͘/ƚŝƐƌĞĐŽŵŵĞŶĚĞĚƚŚĂƚĂ
ƚĞƌƌĞƐƚƌŝĂůĞĐŽůŽŐŝƐƚďĞƌĞƚĂŝŶĞĚƚŽĚĞǀĞůŽƉĂƐĐŝĞŶƚŝĨŝĐĂůůǇĂƉƉƌŽƉƌŝĂƚĞŵĞƚŚŽĚŽůŽŐǇƚŽŵŽŶŝƚŽƌ
ǀĞŐĞƚĂƚŝŽŶĂƚƚŚĞƚŚƌĞĞƐƉƌŝŶŐƐĂƚůĞĂƐƚŽŶĞǇĞĂƌƉƌŝŽƌƚŽƚŚĞĐŽŵŵĞŶĐĞŵĞŶƚŽĨƚŚĞƉƌŽƉŽƐĞĚ
ƉƵŵƉŝŶŐĂƚƚŚĞĂĚŝǌWƌŽũĞĐƚ͕ĚƵƌŝŶŐƚŚĞŽƉĞƌĂƚŝŽŶĂůƉĞƌŝŽĚ͕ĂŶĚĨŽƌƐŽŵĞƉĞƌŝŽĚĂĨƚĞƌƉƵŵƉŝŶŐ
ŚĂƐĐĞĂƐĞĚ͘dŚŝƐŵŝŐŚƚŝŶĐůƵĚĞĚĞĨŝŶĞĚƚƌĂŶƐĞĐƚƐĂĐƌŽƐƐƚŚĞƐƚƌĞĂŵďĞůŽǁƚŚĞƐƉƌŝŶŐƐ͕ĂŶĚ
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ZĞƉŽƌƚŽĨƚŚĞ/ŶĚĞƉĞŶĚĞŶƚWĞĞƌZĞǀŝĞǁWĂŶĞůĨŽƌ
ƚŚĞ'ƌŽƵŶĚǁĂƚĞƌDĂŶĂŐĞŵĞŶƚ͕DŽŶŝƚŽƌŝŶŐ͕ĂŶĚDŝƚŝŐĂƚŝŽŶWůĂŶĨŽƌ
ƚŚĞĂĚŝǌsĂůůĞǇ'ƌŽƵŶĚǁĂƚĞƌŽŶƐĞƌǀĂƚŝŽŶ͕ZĞĐŽǀĞƌǇ͕ĂŶĚ^ƚŽƌĂŐĞWƌŽũĞĐƚ

ŝĚĞŶƚŝĨŝĐĂƚŝŽŶĂŶĚƋƵĂŶƚŝĨŝĐĂƚŝŽŶŽĨƐƉĞĐŝĞƐĂƚƉŽŝŶƚƐĂůŽŶŐƚŚĞƚƌĂŶƐĞĐƚƐŽǀĞƌƚŝŵĞ͘^ƵĐŚĂ
ƐƚĂŶĚĂƌĚŝǌĞĚŵĞƚŚŽĚŽůŽŐǇǁŝůůĂůůŽǁĐŚĂŶŐĞƐŝŶǀĞŐĞƚĂƚŝŽŶƚŽďĞƚƌĂĐŬĞĚŽǀĞƌƚŝŵĞ͘
/ƚŝƐŝŵƉŽƌƚĂŶƚƚŚĂƚĂƚůĞĂƐƚŽŶĞǇĞĂƌŽĨŚŝŐŚĞƌͲĨƌĞƋƵĞŶĐǇĚĂƚĂŽŶƐƉƌŝŶŐĐŽŶĚŝƚŝŽŶƐďĞŽďƚĂŝŶĞĚ
ƉƌŝŽƌƚŽƚŚĞƉƌŽƉŽƐĞĚƉƵŵƉŝŶŐĂƚƚŚĞĂĚŝǌWƌŽũĞĐƚ͘/ŶƉĂƌƚŝĐƵůĂƌ͕ƚŚŝƐŵŽŶŝƚŽƌŝŶŐǁŝůůƉƌŽǀŝĚĞĂ
ďĂƐĞůŝŶĞĨŽƌŽŶĂŶǌĂ^ƉƌŝŶŐƚŚĂƚĐĂŶĐŽŵƉĂƌĞĚƚŽĚĂƚĂĐŽůůĞĐƚĞĚĂĨƚĞƌƚŚĞƉƵŵƉŝŶŐĂƚƚŚĞĂĚŝǌ
WƌŽũĞĐƚŝƐŝŶŝƚŝĂƚĞĚ͘dŚŝƐďĂƐĞůŝŶĞĐŽŵƉĂƌŝƐŽŶǁŝůůƐƵƉƉůĞŵĞŶƚĂŶĚͬŽƌĐŽŵƉůĞŵĞŶƚƚŚĞ
ĐŽŵƉĂƌŝƐŽŶŽĨĚĂƚĂĨŽƌŽŶĂŶǌĂ^ƉƌŝŶŐƚŽƚŚĞƚŝŵĞͲĐŽŶƚĞŵƉŽƌĂŶĞŽƵƐĚĂƚĂĐŽůůĞĐƚĞĚĂƚƚŚĞ
tŚŝƐŬĞǇĂŶĚsŽŶƚƌŝŐŐĞƌƐƉƌŝŶŐƐ͘dŚĂƚŝƐ͕ŚŽǁĚŽĞƐĂŶǇĐŚĂŶŐĞŝŶĐŽŶĚŝƚŝŽŶƐĂƚŽŶĂŶǌĂ^ŽƌŝŶŐ
ĐŽŵƉĂƌĞƚŽŽƚŚĞƌƐƉƌŝŶŐƐ͕ďĂƐĞĚŽŶƚŝŵĞͲĐŽŶƚĞŵƉŽƌĂŶĞŽƵƐĚĂƚĂ͕ĂŶĚŚŽǁĚŽĞƐŝƚĐŽŵƉĂƌĞƚŽ
ĐŽŶĚŝƚŝŽŶƐĂƚŽŶĂŶǌĂ^ƉƌŝŶŐƉƌŝŽƌƚŽƚŚĞƉƌŽƉŽƐĞĚƉƵŵƉŝŶŐĂƚƚŚĞĂĚŝǌWƌŽũĞĐƚ͘^ƵĐŚ
ĐŽŵƉĂƌŝƐŽŶƐǁŝůůĂƐƐŝƐƚŝŶĞǀĂůƵĂƚŝŶŐǁŚĞƚŚĞƌĂŶǇĐŚĂŶŐĞĂƚŽŶĂŶǌĂ^ƉƌŝŶŐŝƐƚŚĞƌĞƐƵůƚŽĨƚŚĞ
ƉƌŽƉŽƐĞĚƉƵŵƉŝŶŐĂƚƚŚĞĂĚŝǌWƌŽũĞĐƚ͕ĐůŝŵĂƚŝĐǀĂƌŝĂďŝůŝƚǇ͕ĂŶĚͬŽƌŽƚŚĞƌĨĂĐƚŽƌƐ͘
&ŝŶĂůůǇ͕ǁĞƌĞĐŽŵŵĞŶĚƚŚĂƚŵŽƌĞĚĞƚĂŝůĞĚƋƵĂůŝƚǇĂƐƐƵƌĂŶĐĞĂŶĚƋƵĂůŝƚǇĐŽŶƚƌŽů;YͬYͿ
ƉƌŽĐĞĚƵƌĞƐďĞĚĞǀĞůŽƉĞĚ͕ĚĞƐĐƌŝďĞĚ͕ŝŵƉůĞŵĞŶƚĞĚ͕ĂŶĚĚŽĐƵŵĞŶƚĞĚĨŽƌƚŚĞĐŽůůĞĐƚŝŽŶĂŶĚ
ĂŶĂůǇƐŝƐŽĨĂůůĚĂƚĂƉĞƌƚŝŶĞŶƚƚŽƚŚĞƐƉƌŝŶŐƐ͘ĚĞƚĂŝůĞĚƋƵĂůŝƚǇĂƐƐƵƌĂŶĐĞƉƌŽũĞĐƚƉůĂŶ;YWWͿ
ƐŚŽƵůĚďĞƉƌĞƉĂƌĞĚƚŽĚĞƐĐƌŝďĞƚŚĞYͬYƉƌŽĐĞĚƵƌĞƐ͘/ŶĨĂĐƚ͕ƚŚĞYWWƐŚŽƵůĚĚĞƐĐƌŝďĞ
YͬYƉƌŽĐĞĚƵƌĞƐĨŽƌƚŚĞĐŽůůĞĐƚŝŽŶĂŶĚĂŶĂůǇƐŝƐŽĨĂůůĚĂƚĂƉĞƌƚŝŶĞŶƚƚŽƚŚĞĂĚŝǌWƌŽũĞĐƚ͘
ůƚŚŽƵŐŚŝƚĂƉƉĞĂƌƐƵŶůŝŬĞůǇƚŚĂƚĂĚŝƌĞĐƚŚǇĚƌĂƵůŝĐĐŽŶŶĞĐƚŝŽŶĞǆŝƐƚƐďĞƚǁĞĞŶŽŶĂŶǌĂ^ƉƌŝŶŐ
ĂŶĚƚŚĞĂůůƵǀŝĂůĂƋƵŝĨĞƌŝŶ&ĞŶŶĞƌsĂůůĞǇďĞůŽǁ͕ƚŚĞĂĚĚŝƚŝŽŶĂůŵŽŶŝƚŽƌŝŶŐƌĞĐŽŵŵĞŶĚĞĚŚĞƌĞŝŶ
ǁŝůůƉƌŽĚƵĐĞƐĐŝĞŶƚŝĨŝĐĂůůǇĚĞĨĞŶƐŝďůĞŝŶĨŽƌŵĂƚŝŽŶƚŽĂƐƐŝƐƚǁŝƚŚƚŚĞĨŽůůŽǁŝŶŐ͗
y ŚĂƌĂĐƚĞƌŝǌŝŶŐƚŚĞĚĞŐƌĞĞ͕ŝĨĂŶǇ͕ŽĨŚǇĚƌĂƵůŝĐĐŽŵŵƵŶŝĐĂƚŝŽŶďĞƚǁĞĞŶŽŶĂŶǌĂ^ƉƌŝŶŐĂŶĚ
ƚŚĞĂůůƵǀŝĂůĂƋƵŝĨĞƌŝŶƚŚĞ&ĞŶŶĞƌsĂůůĞǇ
y /ĚĞŶƚŝĨǇŝŶŐĂŶĚƋƵĂŶƚŝĨǇŝŶŐĂŶǇhŶĚĞƐŝƌĂďůĞZĞƐƵůƚƐĂƚŽŶĂŶǌĂ^ƉƌŝŶŐ
y ǀĂůƵĂƚŝŶŐƚŚĞĐĂƵƐĞŽĨĂŶǇƐƵĐŚŝŵƉĂĐƚƐ;Ğ͘Ő͕͘ƚŚĞƉƌŽƉŽƐĞĚƉƵŵƉŝŶŐĂƚƚŚĞĂĚŝǌWƌŽũĞĐƚ͕
ĐůŝŵĂƚŝĐĐŽŶĚŝƚŝŽŶƐ͕ŽƚŚĞƌĨĂĐƚŽƌƐͿ
y ĞƚĞƌŵŝŶŝŶŐƚŚĞƚǇƉĞ͕ŶĂƚƵƌĞ͕ŵĂŐŶŝƚƵĚĞ͕ĂŶĚĚƵƌĂƚŝŽŶŽĨŵŝƚŝŐĂƚŝŽŶĂĐƚŝŽŶƐƚŚĂƚĐŽƵůĚďĞ
ŝŵƉůĞŵĞŶƚĞĚ

ϱ͘Ϯ͘ϯ ^ƉƌŝŶŐ&ůŽǁDŝƚŝŐĂƚŝŽŶ
ƐŶŽƚĞĚ͕ƚŚĞĂŶĂůǇƐĞƐƉƌĞƐĞŶƚĞĚŝŶƚŚĞ&/Z;^͕ϮϬϭϮĂͿ͕ĂƋƵŝůŽŐŝĐ;ϮϬϭϯͿ͕ĂŶĚ<ĞŶŶĞǇĂŶĚd>&
;ϮϬϭϴͿ͕ŝŶĚŝĐĂƚĞƐƚŚĂƚƚŚĞƌĞŝƐůŝŬĞůǇŶŽĚŝƌĞĐƚŚǇĚƌĂƵůŝĐĐŽŶŶĞĐƚŝŽŶďĞƚǁĞĞŶŽŶĂŶǌĂ^ƉƌŝŶŐĂŶĚ
ƚŚĞĂůůƵǀŝĂůĂƋƵŝĨĞƌŝŶ&ĞŶŶĞƌsĂůůĞǇďĞůŽǁ͘dŚĞƌĞĨŽƌĞ͕ǁŝƚŚŽƵƚƐƵĐŚĂĐŽŶŶĞĐƚŝŽŶ͕ƚŚĞƉƌŽƉŽƐĞĚ
ƉƵŵƉŝŶŐĂƚƚŚĞĂĚŝǌWƌŽũĞĐƚǁŝůůŚĂǀĞŶŽŝŵƉĂĐƚŽŶŽŶĂŶǌĂ^ƉƌŝŶŐ;ŽƌŽƚŚĞƌƐƉƌŝŶŐƐĨŽƌƚŚĂƚ
ŵĂƚƚĞƌͿ͕ĂŶĚƚŚĞƌĞǁŽƵůĚďĞŶŽŶĞĞĚĨŽƌŽƌƌĞĐƚŝǀĞDĞĂƐƵƌĞƐ͘ǀĞŶŝĨƚŚĞƌĞŝƐĂĚŝƌĞĐƚŚǇĚƌĂƵůŝĐ
ĐŽŶŶĞĐƚŝŽŶ͕ƚŚĞ&/ZĐŽŶĐůƵĚĞĚƚŚĂƚƚŚĞƉƌŽƉŽƐĞĚƉƵŵƉŝŶŐĂƚƚŚĞĂĚŝǌWƌŽũĞĐƚǁŽƵůĚŚĂǀĞŶŽ
ƐŝŐŶŝĨŝĐĂŶƚŝŵƉĂĐƚŽŶŽŶĂŶǌĂ^ƉƌŝŶŐ͕ĂƐĂŶǇŝŵƉĂĐƚǁŽƵůĚďĞǁŝƚŚŝŶŚŝƐƚŽƌŝĐĂůǀĂƌŝĂƚŝŽŶƐ



ϱϯ



ZĞƉŽƌƚŽĨƚŚĞ/ŶĚĞƉĞŶĚĞŶƚWĞĞƌZĞǀŝĞǁWĂŶĞůĨŽƌ
ƚŚĞ'ƌŽƵŶĚǁĂƚĞƌDĂŶĂŐĞŵĞŶƚ͕DŽŶŝƚŽƌŝŶŐ͕ĂŶĚDŝƚŝŐĂƚŝŽŶWůĂŶĨŽƌ
ƚŚĞĂĚŝǌsĂůůĞǇ'ƌŽƵŶĚǁĂƚĞƌŽŶƐĞƌǀĂƚŝŽŶ͕ZĞĐŽǀĞƌǇ͕ĂŶĚ^ƚŽƌĂŐĞWƌŽũĞĐƚ

ŽďƐĞƌǀĞĚĂƚƚŚĞƐƉƌŝŶŐ͘dŚĞƌĞĨŽƌĞ͕ŐŝǀĞŶƚŚĞůĂĐŬŽĨĂŶhŶĚĞƐŝƌĂďůĞZĞƐƵůƚ͕ƚŚĞƌĞǁŽƵůĚďĞŶŽ
ŶĞĞĚĨŽƌŵŝƚŝŐĂƚŝŽŶ͘

dŚĞ'DDDWƐƚŝůůƉƌŽƉŽƐĞƐƉŽƚĞŶƚŝĂůŽƌƌĞĐƚŝǀĞDĞĂƐƵƌĞƐŝŶƚŚĞƵŶůŝŬĞůǇĞǀĞŶƚƚŚĂƚĂŶ
hŶĚĞƐŝƌĂďůĞZĞƐƵůƚŽĐĐƵƌƐĂƚƚŚĞƐƉƌŝŶŐƐ;^͕ϮϬϭϮĂ͕^ĞĐƚŝŽŶϲ͘ϰ͘ϯͿ͘dŚĞƐĞŵĞĂƐƵƌĞƐŝŶĐůƵĚĞ
ŵŽĚŝĨŝĐĂƚŝŽŶŽƌĐĞƐƐĂƚŝŽŶŽĨƉƵŵƉŝŶŐĂƚƚŚĞĂĚŝǌWƌŽũĞĐƚǁĞůůͲĨŝĞůĚ͘,ŽǁĞǀĞƌ͕ĂƐŶŽƚĞĚ;^ĞĞ
^ĞĐƚŝŽŶϱ͘ϭͿ͕ĚƵĞƚŽƚŚĞƌĞƐƉŽŶƐĞůĂŐƚŝŵĞŝŶƚŚĞŚǇĚƌŽůŽŐŝĐƐǇƐƚĞŵ͕ƐƵĐŚŵĞĂƐƵƌĞƐĂƌĞƌĞĂĐƚŝǀĞ
ĂŶĚǁŽƵůĚŶŽƚƉƌĞǀĞŶƚŝŵƉĂĐƚŽƌĂůůĞǀŝĂƚĞŝŵƉĂĐƚŝŶĂƌĞĂƐŽŶĂďůĞƉĞƌŝŽĚŽĨƚŝŵĞ͘dŚĞ&/ZĚŝĚ
ĂƐƐĞƐƐƚŚĞĐŽŶƐƚƌƵĐƚŝŽŶŽĨĂŚŽƌŝǌŽŶƚĂůǁĞůůũƵƐƚĂďŽǀĞŽŶĂŶǌĂ^ƉƌŝŶŐƚŽŵĂŝŶƚĂŝŶƐƉƌŝŶŐĨůŽǁ
;^͕ϮϬϭϮĂ͕^ĞĐƚŝŽŶϲ͘ϰ͘ϯͿ͘^ƵĐŚĂŽƌƌĞĐƚŝǀĞDĞĂƐƵƌĞǁŽƵůĚƉƌĞǀĞŶƚĨƵƌƚŚĞƌŝŵƉĂĐƚĂŶĚ
ĂůůĞǀŝĂƚĞŝŵƉĂĐƚŝŶĂƌĞĂƐŽŶĂďůĞƉĞƌŝŽĚŽĨƚŝŵĞ͘,ŽǁĞǀĞƌ͕ŝŵƉůĞŵĞŶƚŝŶŐƐƵĐŚŵŝƚŝŐĂƚŝŽŶǁŽƵůĚ
ƌĞƋƵŝƌĞĂƉƉƌŽǀĂůƐĨƌŽŵŐŽǀĞƌŶŵĞŶƚĂŐĞŶĐŝĞƐ͘ůƚĞƌŶĂƚŝǀĞůǇ͕ĂŶŝŶũĞĐƚŝŽŶǁĞůůĐŽƵůĚďĞŝŶƐƚĂůůĞĚ
ĞŝƚŚĞƌĂƚƚŚĞĞĚŐĞŽĨƚŚĞĂůůƵǀŝĂůĂƋƵŝĨĞƌŝŶ&ĞŶŶĞƌsĂůůĞǇŽƌĂďŽǀĞŽŶĂŶǌĂ^ƉƌŝŶŐ͘

/ŶũĞĐƚŝŽŶŽĨǁĂƚĞƌĂƚƚŚĞĞĚŐĞŽĨƚŚĞĂůůƵǀŝĂůĂƋƵŝĨĞƌǁŽƵůĚ͞ĐƵƚͲŽĨĨ͟ƚŚĞƉƌŽƉĂŐĂƚŝŽŶŽĨƚŚĞĐŽŶĞ
ŽĨĚĞƉƌĞƐƐŝŽŶĐĂƵƐĞĚďǇƚŚĞƉƌŽƉŽƐĞĚƉƵŵƉŝŶŐĂƚƚŚĞĂĚŝǌWƌŽũĞĐƚ͘/ŶũĞĐƚŝŽŶŽĨǁĂƚĞƌĂďŽǀĞ
ŽŶĂŶǌĂ^ƉƌŝŶŐǁŽƵůĚŵĂŝŶƚĂŝŶŐƌŽƵŶĚǁĂƚĞƌůĞǀĞůƐŝŶƚŚĞĨƌĂĐƚƵƌĞĚďĞĚƌŽĐŬǁĂƚĞƌƐŚĞĚƚŚĂƚ
ƐƵƉƉŽƌƚƐƐƉƌŝŶŐĨůŽǁ͘'ŝǀĞŶƚŚĞǀĞƌǇůŽǁĞĨĨĞĐƚŝǀĞĨƌĂĐƚƵƌĞƉŽƌŽƐŝƚǇ͕ŽŶůǇƐŵĂůůǀŽůƵŵĞƐŽĨ
ǁĂƚĞƌĂƌĞĂŶƚŝĐŝƉĂƚĞĚƚŽďĞŶĞĞĚĞĚĨŽƌŝŶũĞĐƚŝŽŶŝŶƚŽǁĂƚĞƌͲďĞĂƌŝŶŐĨƌĂĐƚƵƌĞƐ͘^ƵĐŚŝŶũĞĐƚŝŽŶ
ƉƌŽŐƌĂŵƐ͕ŝĨŝŵƉůĞŵĞŶƚĞĚƉƌŽĂĐƚŝǀĞůǇ͕ĐŽƵůĚĂĐƚƵĂůůǇƉƌĞǀĞŶƚŝŵƉĂĐƚƚŽŽŶĂŶǌĂ^ƉƌŝŶŐĂŶĚ͕
ĞǀĞŶŝĨŝŵƉůĞŵĞŶƚĞĚƌĞĂĐƚŝǀĞůǇ͕ǁŽƵůĚƉƌĞǀĞŶƚĨƵƌƚŚĞƌŝŵƉĂĐƚĂŶĚĂůůĞǀŝĂƚĞƚŚĞŝŵƉĂĐƚŝŶĂ
ƌĞĂƐŽŶĂďůĞƉĞƌŝŽĚŽĨƚŝŵĞ͘>ŝŬĞƚŚĞŚŽƌŝǌŽŶƚĂůǁĞůůƉƌŽƉŽƐĞĚŝŶƚŚĞ&/Z;^͕ϮϬϭϮĂͿ͕
ŝŵƉůĞŵĞŶƚŝŶŐƐƵĐŚŝŶũĞĐƚŝŽŶǁŽƵůĚƌĞƋƵŝƌĞĂƉƉƌŽǀĂůƐĨƌŽŵŐŽǀĞƌŶŵĞŶƚĂŐĞŶĐŝĞƐ͘

&ŝŶĂůůǇ͕ĨůŽǁĂƚŽŶĂŶǌĂ^ƉƌŝŶŐŚĂƐďĞĞŶĞƐƚŝŵĂƚĞĚƚŽďĞĂďŽƵƚϭϬŐĂůůŽŶƐƉĞƌŵŝŶƵƚĞ;ŐƉŵͿ
;dŚŽŵƉƐŽŶ͕ϭϵϮϵͿ͘ǀĞŶŝŶƚŚĞƵŶůŝŬĞůǇĞǀĞŶƚƚŚĂƚƚŚĞƉƌŽƉŽƐĞĚƉƵŵƉŝŶŐĂƚƚŚĞĂĚŝǌWƌŽũĞĐƚ
ƌĞĚƵĐĞĚĨůŽǁƐĂƚŽŶĂŶǌĂ^ƉƌŝŶŐ͕ǁĂƚĞƌĐŽƵůĚďĞĚĞůŝǀĞƌĞĚƚŽĂƚĞŵƉŽƌĂƌǇƐƚŽƌĂŐĞƚĂŶŬĂďŽǀĞ
ƚŚĞƐƉƌŝŶŐ͘tĂƚĞƌĨƌŽŵƚŚŝƐƚĂŶŬĐŽƵůĚƚŚĞŶďĞĚŝƐĐŚĂƌŐĞĚƚŽŽŶĂŶǌĂ^ƉƌŝŶŐƚŽŵĂŝŶƚĂŝŶƐƉƌŝŶŐ
ĨůŽǁƐ͘dŚĞƉƌŽǀŝƐŝŽŶŽĨƐƵƉƉůĞŵĞŶƚĂůǁĂƚĞƌ͕ŝĨŝŵƉůĞŵĞŶƚĞĚƌĞĂĐƚŝǀĞůǇ͕ǁŽƵůĚƉƌĞǀĞŶƚĨƵƌƚŚĞƌ
ŝŵƉĂĐƚĂŶĚĂůůĞǀŝĂƚĞƚŚĞŝŵƉĂĐƚŝŶĂƌĞĂƐŽŶĂďůĞƉĞƌŝŽĚŽĨƚŝŵĞ͘>ŝŬĞƚŚĞŚŽƌŝǌŽŶƚĂůǁĞůů
ƉƌŽƉŽƐĞĚŝŶƚŚĞ&/Z;^͕ϮϬϭϮĂͿ͕ŝŵƉůĞŵĞŶƚŝŶŐƐƵĐŚĂŵŝƚŝŐĂƚŝŽŶĂĐƚŝŽŶǁŽƵůĚƌĞƋƵŝƌĞ
ĂƉƉƌŽǀĂůƐĨƌŽŵŐŽǀĞƌŶŵĞŶƚĂŐĞŶĐŝĞƐ͘

ϱ͘ϯ

'ƌŽƵŶĚǁĂƚĞƌDŽŶŝƚŽƌŝŶŐ

dŚĞ'DDDW;^͕ϮϬϭϮďͿŝŶĐůƵĚĞƐŐƌŽƵŶĚǁĂƚĞƌŵŽŶŝƚŽƌŝŶŐƌĞƋƵŝƌĞŵĞŶƚƐ͕ƐƵĐŚĂƐŵŽŶŝƚŽƌŝŶŐ
ůŽĐĂƚŝŽŶƐ͕ŵŽŶŝƚŽƌŝŶŐƚǇƉĞ͕ŵŽŶŝƚŽƌŝŶŐĨƌĞƋƵĞŶĐǇ͕ŵŽŶŝƚŽƌŝŶŐƉĂƌĂŵĞƚĞƌƐ͘dŚĞůŽĐĂƚŝŽŶƐŽĨ
ŵŽŶŝƚŽƌŝŶŐƉŽŝŶƚƐƉĞƌƚŝŶĞŶƚƚŽŽŶĂŶǌĂ^ƉƌŝŶŐĂŶĚƚŚĞƌŝŶĞZĞƐŽƵƌĐĞƐĂƌĞƉƌĞƐĞŶƚĞĚŝŶ&ŝŐƵƌĞ
ϭϬ;ĂŶĞǆĐĞƌƉƚĨƌŽŵ&ŝŐƵƌĞϱͲϭ͗DŽŶŝƚŽƌŝŶŐ&ĞĂƚƵƌĞƐŽĨƚŚĞ'DDDW^͕ϮϬϭϮďͿ͘



ϱϰ



ZĞƉŽƌƚŽĨƚŚĞ/ŶĚĞƉĞŶĚĞŶƚWĞĞƌZĞǀŝĞǁWĂŶĞůĨŽƌ
ƚŚĞ'ƌŽƵŶĚǁĂƚĞƌDĂŶĂŐĞŵĞŶƚ͕DŽŶŝƚŽƌŝŶŐ͕ĂŶĚDŝƚŝŐĂƚŝŽŶWůĂŶĨŽƌ
ƚŚĞĂĚŝǌsĂůůĞǇ'ƌŽƵŶĚǁĂƚĞƌŽŶƐĞƌǀĂƚŝŽŶ͕ZĞĐŽǀĞƌǇ͕ĂŶĚ^ƚŽƌĂŐĞWƌŽũĞĐƚ

dŚĞƉĞƌŝŵĞƚĞƌŽĨƚŚĞŐƌĞĞŶĂƌĞĂŽŶ&ŝŐƵƌĞϭϬŝŶĚŝĐĂƚĞƐƚŚĞŵĂǆŝŵƵŵĞǆƚĞŶƚŽĨϮϬĨĞĞƚŽĨ
ĚƌĂǁĚŽǁŶŝŶƚŚĞĂůůƵǀŝĂůĂƋƵŝĨĞƌƌĞƐƵůƚŝŶŐĨƌŽŵƚŚĞƉƌŽƉŽƐĞĚƉƵŵƉŝŶŐĂƚƚŚĞĂĚŝǌWƌŽũĞĐƚ͕ǁŝƚŚ
ƚŚĞŶƵŵĞƌŝĐĂůŐƌŽƵŶĚǁĂƚĞƌŵŽĚĞůĐĂůŝďƌĂƚĞĚƚŽƌĞĐŚĂƌŐĞŽĨϯϮ͕ϬϬϬ&z͘dŚĞŵĂǆŝŵƵŵĞǆƚĞŶƚ
ŽĨϮϬĨĞĞƚŽĨĚƌĂǁĚŽǁŶĞǆƚĞŶĚƐƚŽƚŚĞĐŽŶƚĂĐƚďĞƚǁĞĞŶƚŚĞĂůůƵǀŝƵŵĂŶĚƚŚĞďĞĚƌŽĐŬŽĨƚŚĞ
ůŝƉƉĞƌDŽƵŶƚĂŝŶƐƐŽƵƚŚŽĨŽŶĂŶǌĂ^ƉƌŝŶŐ͘/ƚĂůƐŽĞǆƚĞŶĚƐďĞǇŽŶĚƚŚĞŵŝŶĞƌĂůƐƚƌŝƉͲŵŝŶŝŶŐ
ŽƉĞƌĂƚŝŽŶƐĂƚƌŝƐƚŽůƌǇ>ĂŬĞ͘
/ŶƚŚĞ'DDDW;^͕ϮϬϭϮďͿ͕ŝƚŝƐƉƌŽƉŽƐĞĚƚŚĂƚŐƌŽƵŶĚǁĂƚĞƌĐŽŶĚŝƚŝŽŶƐďĞŵŽŶŝƚŽƌĞĚĂƚǁĞůůƐ
ϲEϭϱϭĂŶĚϲEϭϱϮϵ;ƐĞĞ&ŝŐƵƌĞϭϬͿƚŽŽďƐĞƌǀĞƚŚĞƉƌŽƉĂŐĂƚŝŽŶŽĨƚŚĞĐŽŶĞŽĨĚĞƉƌĞƐƐŝŽŶ
ŽƵƚǁĂƌĚĨƌŽŵƚŚĞƉƌŽƉŽƐĞĚƉƵŵƉŝŶŐĂƚƚŚĞĂĚŝǌWƌŽũĞĐƚƚŽǁĂƌĚŽŶĂŶǌĂ^ƉƌŝŶŐ͘dŚĞƐĞǁĞůůƐ
ǁŽƵůĚƐĞƌǀĞĂƐƐĞŶƚƌǇǁĞůůƐʹƉƌŽǀŝĚŝŶŐĂŶĞĂƌůǇŝŶĚŝĐĂƚŝŽŶŽĨƉŽƚĞŶƚŝĂůhŶĚĞƐŝƌĂďůĞZĞƐƵůƚƐĂƚ
ŽŶĂŶǌĂ^ƉƌŝŶŐ͕ĂƐƐƵŵŝŶŐƚŚĞƌĞŝƐĂĚŝƌĞĐƚŚǇĚƌĂƵůŝĐĐŽŶŶĞĐƚŝŽŶďĞƚǁĞĞŶƚŚĞƐƉƌŝŶŐĂŶĚƚŚĞ
ĂůůƵǀŝĂůĂƋƵŝĨĞƌ͘
/ŶƚŚĞ'DDDW͕ƚŚĞƌĞŝƐŶŽƚŚƌĞƐŚŽůĚŐƌŽƵŶĚǁĂƚĞƌůĞǀĞůĚĞĐůŝŶĞĂƚŵŽŶŝƚŽƌŝŶŐǁĞůůϲEϭϱϭƚŚĂƚ
ǁŽƵůĚƚƌŝŐŐĞƌŵŝƚŝŐĂƚŝŽŶ͘dŚŝƐŝƐďĞĐĂƵƐĞŶŽĂĐƚƵĂůůŝŶŬ͕ĂƐŽƉƉŽƐĞĚƚŽĂŚǇƉŽƚŚĞƚŝĐĂůůŝŶŬ͕
ďĞƚǁĞĞŶƚŚĞĂůůƵǀŝĂůĂƋƵŝĨĞƌĂŶĚŽŶĂŶǌĂ^ƉƌŝŶŐŚĂƐďĞĞŶĞƐƚĂďůŝƐŚĞĚ͘dŚĞĐƌĞĚŝďůĞĞǀŝĚĞŶĐĞ
;<ĞŶŶĞǇĂŶĚd>&͕ϮϬϭϴͿŝŶĚŝĐĂƚĞƐƚŚĂƚƚŚĞƌĞŝƐŶŽŚǇĚƌĂƵůŝĐĐŽŶŶĞĐƚŝŽŶ͕ĂŶĚƚŚĞĂŶĂůǇƐĞƐ
ƉƌĞƐĞŶƚĞĚŝŶƚŚĞ&/Z;^͕ϮϬϭϮĂͿŝŶĚŝĐĂƚĞƐƚŚĂƚ͕ĞǀĞŶǁŝƚŚĂŶĂƐƐƵŵĞĚŚǇĚƌĂƵůŝĐĐŽŶŶĞĐƚŝŽŶ͕
ƚŚĞƉƌŽƉŽƐĞĚƉƵŵƉŝŶŐĂƚƚŚĞĂĚŝǌWƌŽũĞĐƚǁŽƵůĚŚĂǀĞĂŶĞŐůŝŐŝďůĞŝŵƉĂĐƚŽŶƐƉƌŝŶŐĨůŽǁƐ͘
dŚĞƌĞĨŽƌĞ͕ŶŽƐƵĐŚƚŚƌĞƐŚŽůĚĂƚŵŽŶŝƚŽƌŝŶŐǁĞůůϲEϭϱϭŝƐǁĂƌƌĂŶƚĞĚ͘
ĞƐƉŝƚĞƚŚĞĐƌĞĚŝďůĞĞǀŝĚĞŶĐĞ͕ƚŽĂƐƐƵĂŐĞĐŽŶĐĞƌŶƐĂŶĚŝŵƉƌŽǀĞƉƵďůŝĐĐŽŶĨŝĚĞŶĐĞƚŚĂƚƚŚĞ
ĂĚŝǌWƌŽũĞĐƚĐĂŶďĞŽƉĞƌĂƚĞĚǁŝƚŚŽƵƚĐĂƵƐŝŶŐhŶĚĞƐŝƌĂďůĞZĞƐƵůƚƐ͕ƚŚĞWĂŶĞůƌĞĐŽŵŵĞŶĚƐƚŚĂƚ
ĂĚĚŝƚŝŽŶĂůŐƌŽƵŶĚǁĂƚĞƌŵŽŶŝƚŽƌŝŶŐďĞĐŽŶĚƵĐƚĞĚƉƌŽǆŝŵĂƚĞƚŽŽŶĂŶǌĂ^ƉƌŝŶŐ͘
DŽŶŝƚŽƌŝŶŐǁĞůůϲEϭϱϭŝƐƐĐƌĞĞŶĞĚǁŝƚŚŝŶƚŚĞĂůůƵǀŝĂůƐĞĚŝŵĞŶƚƐŽĨƚŚĞ&ĞŶŶĞƌsĂůůĞǇ;<ĞŶŶĞǇ͕
ϮϬϭϴ͕&ŝŐƵƌĞϭϳĂŶĚ&ŝŐƵƌĞϮͲϳďͿ͘dŚĞǁĞůůŝƐůŽĐĂƚĞĚĂƉƉƌŽǆŝŵĂƚĞůǇϭ͘ϱŵŝůĞƐƐŽƵƚŚĞĂƐƚŽĨƚŚĞ
ĐŽŶƚĂĐƚďĞƚǁĞĞŶĂůůƵǀŝĂůĚĞƉŽƐŝƚƐ;YŽĂĨͿĂŶĚƚŚĞůŝƉƉĞƌDŽƵŶƚĂŝŶƐ͘dŚŝƐǁĞůůǁŝůůďĞƵƐĞĨƵůŝŶ
ŝĚĞŶƚŝĨǇŝŶŐƚŚĞƉƌŽƉĂŐĂƚŝŽŶŽĨƉŽƚĞŶƚŝĂůĚƌĂǁĚŽǁŶŝŶƚŚĞĂůůƵǀŝĂůĂƋƵŝĨĞƌŽĨƚŚĞ&ĞŶŶĞƌsĂůůĞǇ
ƌĞƐƵůƚŝŶŐĨƌŽŵƚŚĞƉƌŽƉŽƐĞĚƉƵŵƉŝŶŐĂƚƚŚĞĂĚŝǌWƌŽũĞĐƚ͘
DŽŶŝƚŽƌŝŶŐǁĞůůϲEϭϱϭŝƐůŽĐĂƚĞĚĂƉƉƌŽǆŝŵĂƚĞůǇϯ͘ϱŵŝůĞƐƐŽƵƚŚĞĂƐƚŽĨŽŶĂŶǌĂ^ƉƌŝŶŐ͘
/ĚĞĂůůǇ͕ĂŵŽŶŝƚŽƌŝŶŐǁĞůůƐŚŽƵůĚďĞƉůĂĐĞĚĐůŽƐĞƌƚŽŽŶĂŶǌĂ^ƉƌŝŶŐƚŽŵŽŶŝƚŽƌŐƌŽƵŶĚǁĂƚĞƌ
ůĞǀĞůĐŽŶĚŝƚŝŽŶƐĂƚƚŚĞĐŽŶƚĂĐƚďĞƚǁĞĞŶƚŚĞĂůůƵǀŝĂůĚĞƉŽƐŝƚƐĂŶĚƚŚĞůŝƉƉĞƌDŽƵŶƚĂŝŶƐ;Ğ͘Ő͕͘
ŽŶĞŵŝůĞƐŽƵƚŚĞĂƐƚŽĨŽŶĂŶǌĂ^ƉƌŝŶŐͿ͘/ŶĂĚĚŝƚŝŽŶ͕ƚŚĞǁĞůůǁŝůůŶŽƚƉƌŽǀŝĚĞĚĂƚĂŽŶ
ŐƌŽƵŶĚǁĂƚĞƌĐŽŶĚŝƚŝŽŶƐǁŝƚŚŝŶƚŚĞĨĂŶŐůŽŵĞƌĂƚĞƐĂŶĚŽƚŚĞƌƵŶĐŽŶƐŽůŝĚĂƚĞĚĚĞƉŽƐŝƚƐŽŶƚŚĞ
ƐŝĚĞƐůŽƉĞƐŽĨƚŚĞůŝƉƉĞƌDŽƵŶƚĂŝŶƐ;ŝĨƚŚĞǇĐŽŶƚĂŝŶŐƌŽƵŶĚǁĂƚĞƌͿ͘/ƚǁŝůůĂůƐŽŶŽƚƉƌŽǀŝĚĞĚĂƚĂ
ŽŶŐƌŽƵŶĚǁĂƚĞƌĐŽŶĚŝƚŝŽŶƐŝŶƚŚĞĨƌĂĐƚƵƌĞĚďĞĚƌŽĐŬĞŝƚŚĞƌďĞůŽǁŽŶĂŶǌĂ^ƉƌŝŶŐŽƌŝŶƚŚĞ
ǁĂƚĞƌƐŚĞĚĂďŽǀĞŽŶĂŶǌĂ^ƉƌŝŶŐƚŚĂƚƐƵƉƉŽƌƚƐƐƉƌŝŶŐĨůŽǁ͘/ĚĞĂůůǇ͕ƚŽŵŽƌĞĞĨĨĞĐƚŝǀĞůǇŵŽŶŝƚŽƌ



ϱϱ



ZĞƉŽƌƚŽĨƚŚĞ/ŶĚĞƉĞŶĚĞŶƚWĞĞƌZĞǀŝĞǁWĂŶĞůĨŽƌ
ƚŚĞ'ƌŽƵŶĚǁĂƚĞƌDĂŶĂŐĞŵĞŶƚ͕DŽŶŝƚŽƌŝŶŐ͕ĂŶĚDŝƚŝŐĂƚŝŽŶWůĂŶĨŽƌ
ƚŚĞĂĚŝǌsĂůůĞǇ'ƌŽƵŶĚǁĂƚĞƌŽŶƐĞƌǀĂƚŝŽŶ͕ZĞĐŽǀĞƌǇ͕ĂŶĚ^ƚŽƌĂŐĞWƌŽũĞĐƚ

ƉŽƚĞŶƚŝĂůhŶĚĞƐŝƌĂďůĞZĞƐƵůƚƐĂƚŽŶĂŶǌĂ^ƉƌŝŶŐĂŶĚĞǀĂůƵĂƚĞƚŚĞƉŽƐƐŝďůĞĐĂƵƐĞŽĨƚŚĞŝŵƉĂĐƚ͕
ŵŽŶŝƚŽƌŝŶŐǁĞůůƐĐŽƵůĚďĞƉůĂĐĞĚŝŶƚŚĞĨŽůůŽǁŝŶŐůŽĐĂƚŝŽŶƐ͗
y /ŵŵĞĚŝĂƚĞůǇďĞůŽǁƚŚĞƐƉƌŝŶŐ;ŝ͘Ğ͕͘ǁŝƚŚŝŶϭϬϬǇĂƌĚƐͿǁŝƚŚƐĞƉĂƌĂƚĞĐĂƐŝŶŐƐĚŝƐĐƌĞƚĞůǇ
ƐĐƌĞĞŶĞĚŝŶƵŶĐŽŶƐŽůŝĚĂƚĞĚĚĞƉŽƐŝƚƐďĞŶĞĂƚŚĂŶĚĂĚũĂĐĞŶƚƚŽƚŚĞƐƚƌĞĂŵĨĞĚďǇƚŚĞƐƉƌŝŶŐ͕
ŝĨƚŚĞǇĐŽŶƚĂŝŶŐƌŽƵŶĚǁĂƚĞƌ͕ĂŶĚŝŶƚŚĞĨƌĂĐƚƵƌĞĚďĞĚƌŽĐŬďĞŶĞĂƚŚƚŚĞƐĞĚĞƉŽƐŝƚƐ
y ĞůŽǁŽŶĂŶǌĂ^ƉƌŝŶŐĂƚƚŚĞůŝŵŝƚƐŽĨƚŚĞĂůůƵǀŝĂůĂƋƵŝĨĞƌ;Ğ͘Ő͕͘ŽŶĞŵŝůĞƐŽƵƚŚĞĂƐƚͿ
y /ŵŵĞĚŝĂƚĞůǇĂďŽǀĞƚŚĞƐƉƌŝŶŐ;ŝ͘Ğ͕͘ǁŝƚŚŝŶϱϬǇĂƌĚƐͿŝŶƚŚĞĨƌĂĐƚƵƌĞĚďĞĚƌŽĐŬǁĂƚĞƌƐŚĞĚƚŚĂƚ
ƐƵƉƉŽƌƚƐƐƉƌŝŶŐĨůŽǁ
dŚĞŵŽŶŝƚŽƌŝŶŐŽĨƐƉƌŝŶŐĨůŽǁŝƚƐĞůĨ;ƐĞĞ^ĞĐƚŝŽŶϱ͘Ϯ͘ϮͿŶĞŐĂƚĞƐƚŚĞŶĞĞĚĨŽƌƚŚĞůĂƚƚĞƌ
ŵŽŶŝƚŽƌŝŶŐǁĞůů͘dŚĂƚŝƐ͕ƚŚĞƐƉƌŝŶŐŝƚƐĞůĨƐĞƌǀĞƐĂƐĂŐƌŽƵŶĚǁĂƚĞƌŵŽŶŝƚŽƌŝŶŐƉŽŝŶƚĨŽƌƚŚĞ
ďĞĚƌŽĐŬǁĂƚĞƌƐŚĞĚƚŚĂƚƐƵƉƉŽƌƚƐƐƉƌŝŶŐĨůŽǁ͘dŚĞƐĞĐŽŶĚŵŽŶŝƚŽƌŝŶŐǁĞůůǁŽƵůĚƉƌŽǀŝĚĞĂ
ƐĞĐŽŶĚ͕ďƵƚŶŽƚĚƵƉůŝĐĂƚŝǀĞ͕ŐƌŽƵŶĚǁĂƚĞƌĚĂƚĂƉŽŝŶƚǁŝƚŚŝŶƚŚĞĂůůƵǀŝĂůĂƋƵŝĨĞƌŝŶ&ĞŶŶĞƌsĂůůĞǇ͘
dŚĞĨŝƌƐƚƐĞƚŽĨŵŽŶŝƚŽƌŝŶŐǁĞůůƐŝŶƚŚĞƵŶĐŽŶƐŽůŝĚĂƚĞĚĚĞƉŽƐŝƚƐĂŶĚĨƌĂĐƚƵƌĞĚďĞĚƌŽĐŬďĞůŽǁ
ŽŶĂŶǌĂ^ƉƌŝŶŐǁŽƵůĚƉƌŽǀŝĚĞĚĂƚĂƚŚĂƚĐŽƵůĚŶŽƚďĞŽďƚĂŝŶĞĚĨƌŽŵĂŶǇĐƵƌƌĞŶƚůǇĞǆŝƐƚŝŶŐ
ŵŽŶŝƚŽƌŝŶŐǁĞůůƐ͘dŚĞƌĞĨŽƌĞ͕ƚŚŝƐƐĞƚŽĨǁĞůůƐŝƐƚŚĞŵŽƐƚŝŵƉŽƌƚĂŶƚĂĚĚŝƚŝŽŶĂůŵŽŶŝƚŽƌŝŶŐǁĞůůƐ
ŶĞĞĚĞĚƚŽĞǀĂůƵĂƚĞŐƌŽƵŶĚǁĂƚĞƌĐŽŶĚŝƚŝŽŶƐŝŶƌĞůĂƚŝŽŶƚŽƉŽƚĞŶƚŝĂůhŶĚĞƐŝƌĂďůĞZĞƐƵůƚƐĂƚ
ŽŶĂŶǌĂ^ƉƌŝŶŐ͘dŚĞƐĞŵŽŶŝƚŽƌŝŶŐǁĞůůƐ;ŽƵƚůŝŶĞĚŝŶZĞĐŽŵŵĞŶĚĂƚŝŽŶƐ͕^ĞĐƚŝŽŶϳͿǁŽƵůĚ
ƉƌŽǀŝĚĞĂŵŽƌĞĚĞĨŝŶŝƚŝǀĞĚĂƚĂƐĞƚƚŽŵŽŶŝƚŽƌĂŶĚĞǀĂůƵĂƚĞƉŽƚĞŶƚŝĂůhŶĚĞƐŝƌĂďůĞZĞƐƵůƚƐĂƚ
ŽŶĂŶǌĂ^ƉƌŝŶŐ͘&ŽƌĞǆĂŵƉůĞ͕ŝĨŐƌŽƵŶĚǁĂƚĞƌůĞǀĞůƐĚĞĐůŝŶĞŝŶϲEϭϱϭ͕ďƵƚŶŽƚŝŶƚŚĞĂĚĚŝƚŝŽŶĂů
ŵŽŶŝƚŽƌŝŶŐǁĞůůƐŝŶƐƚĂůůĞĚďĞƚǁĞĞŶŽŶĂŶǌĂ^ƉƌŝŶŐĂŶĚǁĞůůϲEϭϱϭ͕ƚŚĞŶŝƚŝƐƵŶůŝŬĞůǇƚŚĂƚĂŶ
hŶĚĞƐŝƌĂďůĞZĞƐƵůƚǁŝůůŽĐĐƵƌĂƚŽŶĂŶǌĂ^ƉƌŝŶŐ͘ƐĂŶŽƚŚĞƌĞǆĂŵƉůĞ͕ŝĨŐƌŽƵŶĚǁĂƚĞƌůĞǀĞůƐĂƌĞ
ƐƚĂďůĞĂƚĂŶĞǁŵŽŶŝƚŽƌŝŶŐǁĞůůŽŶĞŵŝůĞƐŽƵƚŚĞĂƐƚŽĨŽŶĂŶǌĂ^ƉƌŝŶŐďƵƚĚĞĐůŝŶŝŶŐŝŶĂ
ŵŽŶŝƚŽƌŝŶŐǁĞůůǁŝƚŚŝŶƚŚĞĨƌĂĐƚƵƌĞĚďĞĚƌŽĐŬ͕ĂŶĚĨůŽǁƐĂƚŽŶĂŶǌĂ^ƉƌŝŶŐĂƌĞŝŵƉĂĐƚĞĚ͕ƚŚĞ
ŝŵƉĂĐƚĐĂŶŶŽƚďĞĨƌŽŵƚŚĞƉƌŽƉŽƐĞĚƉƵŵƉŝŶŐĂƚƚŚĞĂĚŝǌWƌŽũĞĐƚ͕ďƵƚƌĂƚŚĞƌĂĐůŝŵĂƚŝĐŽƌŽƚŚĞƌ
ĞĨĨĞĐƚǁŝƚŚŝŶƚŚĞǁĂƚĞƌƐŚĞĚĂďŽǀĞƚŚĞƐƉƌŝŶŐ͘ƐĂƚŚŝƌĚĞǆĂŵƉůĞ͕ŝĨŐƌŽƵŶĚǁĂƚĞƌůĞǀĞůƐĂƌĞ
ĚĞĐůŝŶŝŶŐŝŶĂůůŵŽŶŝƚŽƌŝŶŐǁĞůůƐ͕ĂŶĚĨůŽǁƐĂƚŽŶĂŶǌĂ^ƉƌŝŶŐĂƌĞŝŵƉĂĐƚĞĚ͕ƚŚĞŶƚŚĞŝŵƉĂĐƚ
ĐŽƵůĚďĞĨƌŽŵƚŚĞƉƌŽƉŽƐĞĚƉƵŵƉŝŶŐĂƚƚŚĞĂĚŝǌWƌŽũĞĐƚ͕ĂŶĚŽƌƌĞĐƚŝǀĞDĞĂƐƵƌĞƐǁŽƵůĚŶĞĞĚ
ƚŽďĞƚĂŬĞŶ͘



ϱϲ



ZĞƉŽƌƚŽĨƚŚĞ/ŶĚĞƉĞŶĚĞŶƚWĞĞƌZĞǀŝĞǁWĂŶĞůĨŽƌ
ƚŚĞ'ƌŽƵŶĚǁĂƚĞƌDĂŶĂŐĞŵĞŶƚ͕DŽŶŝƚŽƌŝŶŐ͕ĂŶĚDŝƚŝŐĂƚŝŽŶWůĂŶĨŽƌ
ƚŚĞĂĚŝǌsĂůůĞǇ'ƌŽƵŶĚǁĂƚĞƌŽŶƐĞƌǀĂƚŝŽŶ͕ZĞĐŽǀĞƌǇ͕ĂŶĚ^ƚŽƌĂŐĞWƌŽũĞĐƚ


&ŝŐƵƌĞϭϬ͗ǆĐĞƌƉƚŽĨDŽŶŝƚŽƌŝŶŐ&ĞĂƚƵƌĞƐĨƌŽŵ&ŝŐƵƌĞϱͲϭŽĨƚŚĞ'DDDW;^͕ϮϬϭϮďͿ
/ŶƚŚĞĐƵƌƌĞŶƚ'DDDW;^͕ϮϬϭϮď͕ƐĞĞ&ŝŐƵƌĞϱͲϭ͕Ɖ͘ϲϰͿ͕ŐƌŽƵŶĚǁĂƚĞƌůĞǀĞůƐĂŶĚǁĂƚĞƌƋƵĂůŝƚǇ
ǁŝůůďĞŵŽŶŝƚŽƌĞĚŝŶƚŚĞ&ĞŶŶĞƌsĂůůĞǇĂƚϭϰĞǆŝƐƚŝŶŐŵŽŶŝƚŽƌŝŶŐǁĞůůƐƉůƵƐƚǁŽƉƌŽƉŽƐĞĚ
ŵŽŶŝƚŽƌŝŶŐǁĞůůƐ;ĂŶďǇͲϭůŽĐĂƚĞĚďĞƚǁĞĞŶŚƵďďƵĐŬĂŶĚZŝĐĞ͖ĂŶĚWŝƵƚĞͲϭůŽĐĂƚĞĚĞĂƐƚŽĨ
'ŽĨĨƐͿ͘/ƚŝƐƉƌŽƉŽƐĞĚŝŶƉƉĞŶĚŝǆŽĨƚŚĞ'DDDW;^͕ϮϬϭϮď͕Ɖ͘ϭϮϮͿƚŚĂƚŐƌŽƵŶĚǁĂƚĞƌůĞǀĞů
ŵĞĂƐƵƌĞŵĞŶƚƐďĞƚĂŬĞŶĂƚǀĂƌŝŽƵƐĨƌĞƋƵĞŶĐŝĞƐĚĞƉĞŶĚŝŶŐŽŶǁĞůůĂŶĚŽƉĞƌĂƚŝŶŐƉĞƌŝŽĚ͘/ŶƚŚĞ


ϱϳ



ZĞƉŽƌƚŽĨƚŚĞ/ŶĚĞƉĞŶĚĞŶƚWĞĞƌZĞǀŝĞǁWĂŶĞůĨŽƌ
ƚŚĞ'ƌŽƵŶĚǁĂƚĞƌDĂŶĂŐĞŵĞŶƚ͕DŽŶŝƚŽƌŝŶŐ͕ĂŶĚDŝƚŝŐĂƚŝŽŶWůĂŶĨŽƌ
ƚŚĞĂĚŝǌsĂůůĞǇ'ƌŽƵŶĚǁĂƚĞƌŽŶƐĞƌǀĂƚŝŽŶ͕ZĞĐŽǀĞƌǇ͕ĂŶĚ^ƚŽƌĂŐĞWƌŽũĞĐƚ

ƉƌĞͲŽƉĞƌĂƚŝŽŶĂůƉĞƌŝŽĚ͕ƚƌĂŶƐĚƵĐĞƌƐǁŝůůďĞƵƐĞĚƚŽĐŽůůĞĐƚŚŝŐŚĨƌĞƋƵĞŶĐǇŐƌŽƵŶĚǁĂƚĞƌůĞǀĞů
ŵĞĂƐƵƌĞŵĞŶƚƐĂƚƐŝǆĞǆŝƐƚŝŶŐŵŽŶŝƚŽƌŝŶŐǁĞůůƐ;ϱEϭϰϱ&ϭ͕ϲEϭϱϬϭ,͕ϲEϭϱϮϵWϭ͕ϰEϭϰϭϯ:ϭ͕
ϱEϭϰϮϰϮ͕ϱEϭϰϭϲ,ϭͿ͖ǁŚĞƌĞĂƐ͕ŐƌŽƵŶĚǁĂƚĞƌůĞǀĞůƐĂƚƚŚĞŽƚŚĞƌƚĞŶǁĞůůƐǁŝůůďĞŵĞĂƐƵƌĞĚ
ŵĂŶƵĂůůǇŽŶĂŵŽŶƚŚůǇďĂƐŝƐ͘/ŶƚŚĞ'DDDW͕ŝƚŝƐƉƌŽƉŽƐĞĚƚŚĂƚŐƌŽƵŶĚǁĂƚĞƌůĞǀĞů
ŵĞĂƐƵƌĞŵĞŶƚƐďĞƚĂŬĞŶƐĞŵŝͲĂŶŶƵĂůůǇĚƵƌŝŶŐƚŚĞŽƉĞƌĂƚŝŽŶƉĞƌŝŽĚĂŶĚĂŶŶƵĂůůǇĚƵƌŝŶŐƚŚĞ
ƉŽƐƚͲŽƉĞƌĂƚŝŽŶĂůƉĞƌŝŽĚ͘ƵƌŝŶŐƚŚĞƉƌĞͲŽƉĞƌĂƚŝŽŶĂůƉĞƌŝŽĚ͕ŐƌŽƵŶĚǁĂƚĞƌƋƵĂůŝƚǇƐĂŵƉůĞƐǁŝůů
ďĞĐŽůůĞĐƚĞĚƋƵĂƌƚĞƌůǇĂƚĨŝǀĞŵŽŶŝƚŽƌŝŶŐǁĞůůƐĂŶĚĂŶŶƵĂůůǇĂƚŶŝŶĞǁĞůůƐ͘ƵƌŝŶŐƚŚĞ
ŽƉĞƌĂƚŝŽŶĂůĂŶĚƉŽƐƚͲŽƉĞƌĂƚŝŽŶĂůƉĞƌŝŽĚƐ͕ŐƌŽƵŶĚǁĂƚĞƌǁŝůůďĞƐĂŵƉůĞĚĂŶŶƵĂůůǇĂƚƚŚĞĨŝǀĞ
ǁĞůůƐƉƌĞǀŝŽƵƐůǇƐĂŵƉůĞĚƋƵĂƌƚĞƌůǇ͘
/ŶŐĞŶĞƌĂů͕ƚŚĞŶƵŵďĞƌĂŶĚůŽĐĂƚŝŽŶŽĨǁĞůůƐƵƐĞĚƚŽŵŽŶŝƚŽƌƌĞŐŝŽŶĂůŐƌŽƵŶĚǁĂƚĞƌĐŽŶĚŝƚŝŽŶƐ
ĂƉƉĞĂƌĂƉƉƌŽƉƌŝĂƚĞ͘ĂĚŝǌŚĂƐƉƌĞƉĂƌĞĚŶŶƵĂůŐƌŝĐƵůƚƵƌĂůDŽŶŝƚŽƌŝŶŐZĞƉŽƌƚƐ;,ϮD͘,ŝůů͕
ϮϬϭϴͿĨŽƌƚǁŽĚĞĐĂĚĞƐ͕ĂƐƌĞƋƵŝƌĞĚƵŶĚĞƌŝƚƐƉĞƌŵŝƚƚĞĚĂŐƌŝĐƵůƚƵƌĂůƵƐĞ͘dŚĞĚĂƚĂŝŶƚŚĞƐĞ
ƌĞƉŽƌƚƐŝŶĚŝĐĂƚĞƐƚŚĂƚŐƌŽƵŶĚǁĂƚĞƌůĞǀĞůƐŚĂǀĞŶŽƚŵĂƚĞƌŝĂůůǇĐŚĂŶŐĞĚŽǀĞƌƚŚĞůĂƐƚƚǁĞŶƚǇǇĞĂƌ
ƉĞƌŝŽĚ͘,ŽǁĞǀĞƌ͕ǁŚĞŶƚŚĞĂĚŝǌWƌŽũĞĐƚďĞŐŝŶƐŽƉĞƌĂƚŝŽŶ͕ƚŚĞŚǇĚƌŽůŽŐŝĐƐǇƐƚĞŵǁŝůůďĞƐƵďũĞĐƚ
ƚŽĂŶŶƵĂůƉƵŵƉŝŶŐŵƵĐŚŚŝŐŚĞƌƚŚĂŶƉƌĞǀŝŽƵƐůǇƐĞĞŶ͘dŚŝƐƉƵŵƉŝŶŐǁŝůůďĞŵĂŝŶƚĂŝŶĞĚĨŽƌƵƉ
ƚŽϱϬǇĞĂƌƐ͘'ŝǀĞŶƚŚĞŝŶĐƌĞĂƐĞĚƉƵŵƉŝŶŐĂŶĚĐŽŶĐĞƌŶƐĞǆƉƌĞƐƐĞĚďǇƐŽŵĞƉƌŽũĞĐƚŽƉƉŽŶĞŶƚƐ͕
ƚŚĞWĂŶĞůƌĞĐŽŵŵĞŶĚƐƚŚĂƚƚŚĞĨƌĞƋƵĞŶĐǇŽĨŐƌŽƵŶĚǁĂƚĞƌŵŽŶŝƚŽƌŝŶŐďĞŵŽĚŝĨŝĞĚƐůŝŐŚƚůǇ͘
dŚĞŐƌŽƵŶĚǁĂƚĞƌŵŽŶŝƚŽƌŝŶŐƉƌŽŐƌĂŵƉƌŽƉŽƐĞĚŝŶƚŚĞ'DDDW;^͕ϮϬϭϮďͿŵĂǇŶŽƚƉƌŽǀŝĚĞ
ƚŚĞƚĞŵƉŽƌĂůƌĞƐŽůƵƚŝŽŶŶĞĞĚĞĚƚŽĞƐƚĂďůŝƐŚďĂƐĞůŝŶĞĐŽŶĚŝƚŝŽŶƐŝŵŵĞĚŝĂƚĞůǇƉƌŝŽƌƚŽƚŚĞ
ƉƌŽƉŽƐĞĚƉƵŵƉŝŶŐĂƚƚŚĞĂĚŝǌWƌŽũĞĐƚŽƌƚŽĞǀĂůƵĂƚĞƚŚĞŚǇĚƌŽůŽŐŝĐƌĞƐƉŽŶƐĞƚŽƚŚĞƉƵŵƉŝŶŐ
ŽĨϱϬ͕ϬϬϬ&zĚƵƌŝŶŐƚŚĞĨŝƌƐƚĨĞǁǇĞĂƌƐŽĨŽƉĞƌĂƚŝŽŶ͘DŽŶŝƚŽƌŝŶŐŐƌŽƵŶĚǁĂƚĞƌůĞǀĞůƐĂƚĂŚŝŐŚĞƌ
ĨƌĞƋƵĞŶĐǇǁŝůůďĞƚƚĞƌĞƐƚĂďůŝƐŚďĂƐĞůŝŶĞĐŽŶĚŝƚŝŽŶƐ͘/ƚǁŝůůĂůƐŽĂůůŽǁƚŚĞƌĞƐƉŽŶƐĞŽĨƚŚĞ
ŚǇĚƌŽůŽŐŝĐƐǇƐƚĞŵƚŽŝŶĐƌĞĂƐĞĚƉƵŵƉŝŶŐƚŽďĞĞǀĂůƵĂƚĞĚ͕ŝŶĐůƵĚŝŶŐŝŶĨŽƌŵĂƚŝŽŶŽŶ
ŚǇĚƌŽŐĞŽůŽŐŝĐƐƚƌƵĐƚƵƌĞǁŝƚŚŝŶƚŚĞǁĂƚĞƌƐŚĞĚƐ͕ĂŶŝŵƉƌŽǀĞĚƵŶĚĞƌƐƚĂŶĚŝŶŐŽĨŚǇĚƌĂƵůŝĐ
ƉĂƌĂŵĞƚĞƌƐ;Ğ͘Ő͕͘ŚǇĚƌĂƵůŝĐĐŽŶĚƵĐƚŝǀŝƚǇĂŶĚƐƚŽƌĂƚŝǀŝƚǇͿ͕ĂŶĚŝĚĞŶƚŝĨŝĐĂƚŝŽŶŽĨƉŽƐƐŝďůĞĚĂƚĂŐĂƉƐ
ƚŚĂƚŵĂǇŶĞĞĚƚŽďĞĨŝůůĞĚ͘/ŶĂĚĚŝƚŝŽŶ͕ƚŚĞŝŶĐƌĞĂƐĞĚŵŽŶŝƚŽƌŝŶŐĨƌĞƋƵĞŶĐǇǁŝůůĂƐƐŝƐƚŝŶƚŚĞ
ĂƐƐĞƐƐŵĞŶƚŽĨhŶĚĞƐŝƌĂďůĞZĞƐƵůƚƐ;Ğ͘Ő͕͘ŽŶĂŶǌĂ^ƉƌŝŶŐ͕ƌŝŶĞZĞƐŽƵƌĐĞƐͿĨƌŽŵƚŚĞƉƌŽƉŽƐĞĚ
ƉƵŵƉŝŶŐĂƚƚŚĞĂĚŝǌWƌŽũĞĐƚ͘/ŶĚŽŝŶŐƐŽ͕ŝƚǁŝůůĂůƐŽĂůůŽǁƉƵŵƉŝŶŐŽƉĞƌĂƚŝŽŶƐƚŽďĞŽƉƚŝŵŝǌĞĚ
;Ğ͘Ő͕͘ǁĞůůĐǇĐůŝŶŐ͕ƉƵŵƉŝŶŐƌĂƚĞƐͿƚŽŵĂŝŶƚĂŝŶƉƌŽĚƵĐƚŝŽŶǁŚŝůĞƉƌĞǀĞŶƚŝŶŐhŶĚĞƐŝƌĂďůĞZĞƐƵůƚƐ͘
dŚĞƌĞĨŽƌĞ͕ŝƚŝƐƌĞĐŽŵŵĞŶĚĞĚƚŚĂƚƚŚĞĨŽůůŽǁŝŶŐŵŽĚŝĨŝĞĚŐƌŽƵŶĚǁĂƚĞƌŵŽŶŝƚŽƌŝŶŐĂŶĚ
ƐĂŵƉůŝŶŐƉƌŽŐƌĂŵďĞŝŵƉůĞŵĞŶƚĞĚĐŽŶĐƵƌƌĞŶƚǁŝƚŚĐŽŵŵĞŶĐĞŵĞŶƚŽĨƚŚĞĂĚŝǌWƌŽũĞĐƚ͗
x WƌĞͲŽƉĞƌĂƚŝŽŶĂů;ĨŽƌĂƚůĞĂƐƚŽŶĞǇĞĂƌͿʹƚƌĂŶƐĚƵĐĞƌƐďĞƉůĂĐĞĚŝŶĂůůϭϲŵŽŶŝƚŽƌŝŶŐǁĞůůƐ͕
ƉůƵƐƚŚĞƉƌŽƉŽƐĞĚŵŽŶŝƚŽƌŝŶŐǁĞůůƐĂĚũĂĐĞŶƚƚŽŽŶĂŶǌĂ^ƉƌŝŶŐĂŶĚďƌŝŶĞŵŝŐƌĂƚŝŽŶĐůƵƐƚĞƌ
ǁĞůůƐ͕ƚŽĐŽůůĞĐƚŐƌŽƵŶĚǁĂƚĞƌůĞǀĞůƌĞĂĚŝŶŐƐ;ƉĞƌŚĂƉƐŚŽƵƌůǇďĂƐŝƐͿ͕ĂŶĚƚŚĞĚĂƚĂͲůŽŐŐĞƌƐ
ĚŽǁŶůŽĂĚĞĚƋƵĂƌƚĞƌůǇ͘



ϱϴ



ZĞƉŽƌƚŽĨƚŚĞ/ŶĚĞƉĞŶĚĞŶƚWĞĞƌZĞǀŝĞǁWĂŶĞůĨŽƌ
ƚŚĞ'ƌŽƵŶĚǁĂƚĞƌDĂŶĂŐĞŵĞŶƚ͕DŽŶŝƚŽƌŝŶŐ͕ĂŶĚDŝƚŝŐĂƚŝŽŶWůĂŶĨŽƌ
ƚŚĞĂĚŝǌsĂůůĞǇ'ƌŽƵŶĚǁĂƚĞƌŽŶƐĞƌǀĂƚŝŽŶ͕ZĞĐŽǀĞƌǇ͕ĂŶĚ^ƚŽƌĂŐĞWƌŽũĞĐƚ

x dŚĞŐƌŽƵŶĚǁĂƚĞƌƋƵĂůŝƚǇƐĂŵƉůŝŶŐƉƌŽŐƌĂŵƉƌŽƉŽƐĞĚŝŶƚŚĞ'DDDW;^͕ϮϬϭϮďͿŝƐ
ĂĐĐĞƉƚĂďůĞ͘dŚĞŶĞǁŵŽŶŝƚŽƌŝŶŐǁĞůůƐƉƌŽǆŝŵĂƚĞƚŽŽŶĂŶǌĂ^ƉƌŝŶŐƉƌŽƉŽƐĞĚŚĞƌĞŝŶĂŶĚ
ĂŶǇŶĞǁďƌŝŶĞŵŝŐƌĂƚŝŽŶĐůƵƐƚĞƌǁĞůůƐƐŚŽƵůĚďĞƐĂŵƉůĞĚƋƵĂƌƚĞƌůǇ͘
x &ŝƌƐƚǇĞĂƌŽĨŽƉĞƌĂƚŝŽŶʹƚŚĞƉƌĞͲŽƉĞƌĂƚŝŽŶĂůŵŽŶŝƚŽƌŝŶŐĂŶĚƐĂŵƉůŝŶŐƉƌŽŐƌĂŵ
ƌĞĐŽŵŵĞŶĚĞĚĂďŽǀĞƐŚŽƵůĚďĞŵĂŝŶƚĂŝŶĞĚ͘
x zĞĂƌƐϮͲϱŽĨŽƉĞƌĂƚŝŽŶʹƚƌĂŶƐĚƵĐĞƌƐƐŚŽƵůĚďĞŵĂŝŶƚĂŝŶĞĚŝŶƚŚĞŵŽŶŝƚŽƌŝŶŐǁĞůůƐ͕ĂŶĚƚŚĞ
ĚĂƚĂͲůŽŐŐĞƌƐĚŽǁŶůŽĂĚĞĚĂŶŶƵĂůůǇ͘'ƌŽƵŶĚǁĂƚĞƌƋƵĂůŝƚǇƐĂŵƉůĞƐƐŚŽƵůĚďĞĐŽůůĞĐƚĞĚĂƚĂůů
ŵŽŶŝƚŽƌŝŶŐǁĞůůƐ͕ŝŶĐůƵĚŝŶŐĂŶǇŶĞǁůǇŝŶƐƚĂůůĞĚŵŽŶŝƚŽƌŝŶŐǁĞůůƐ͕ĂŶŶƵĂůůǇ͘
x zĞĂƌƐϲͲϱϬŽĨŽƉĞƌĂƚŝŽŶʹƚŚĞŐƌŽƵŶĚǁĂƚĞƌŵŽŶŝƚŽƌŝŶŐĂŶĚƐĂŵƉůŝŶŐƉƌŽŐƌĂŵƉƌŽƉŽƐĞĚŝŶ
ƚŚĞ'DDDW;^͕ϮϬϭϮďͿŝƐĂĐĐĞƉƚĂďůĞ͘&ŽƌĂŶǇŶĞǁůǇŝŶƐƚĂůůĞĚŵŽŶŝƚŽƌŝŶŐǁĞůůƐ͕
ŐƌŽƵŶĚǁĂƚĞƌůĞǀĞůƐƐŚŽƵůĚďĞŵŽŶŝƚŽƌĞĚƐĞŵŝͲĂŶŶƵĂůůǇĂŶĚƐĂŵƉůĞĚĂŶŶƵĂůůǇĨŽƌ
ŐƌŽƵŶĚǁĂƚĞƌƋƵĂůŝƚǇĂŶĂůǇƐĞƐ͘/ƚƐŚŽƵůĚďĞŶŽƚĞĚƚŚĂƚ͕ƵŶĚĞƌƚŚĞĂĚĂƉƚŝǀĞŵĂŶĂŐĞŵĞŶƚ
ĂƉƉƌŽĂĐŚŝŶƚŚĞ'DDDW͕ĂŶĂůǇƐŝƐŽĨƚŚĞĚĂƚĂĐŽůůĞĐƚĞĚŵĂǇƌĞƋƵŝƌĞƚŚĂƚƚŚĞƉƌŽƉŽƐĞĚ
ŵŽŶŝƚŽƌŝŶŐƉƌŽŐƌĂŵďĞŵŽĚŝĨŝĞĚĨŽƌƚŚĞƐĞůĂƚĞƌǇĞĂƌŽĨŽƉĞƌĂƚŝŽŶĂŶĚƚŚĞƉŽƐƚͲŽƉĞƌĂƚŝŽŶĂů
ƉĞƌŝŽĚ͘
x &ŝƌƐƚƉŽƐƚͲŽƉĞƌĂƚŝŽŶƐǇĞĂƌʹƚŚĞƉƌĞͲŽƉĞƌĂƚŝŽŶĂůŵŽŶŝƚŽƌŝŶŐĂŶĚƐĂŵƉůŝŶŐƉƌŽŐƌĂŵ
ƌĞĐŽŵŵĞŶĚĞĚĂďŽǀĞƐŚŽƵůĚďĞŝŵƉůĞŵĞŶƚĞĚĚƵƌŝŶŐƚŚŝƐƉĞƌŝŽĚŽĨƌĂƉŝĚŐƌŽƵŶĚǁĂƚĞƌ
ƌĞĐŽǀĞƌǇ͘
x zĞĂƌƐϮͲϱƉŽƐƚͲŽƉĞƌĂƚŝŽŶƐʹƚŚĞŵŽŶŝƚŽƌŝŶŐĂŶĚƐĂŵƉůŝŶŐƉƌŽŐƌĂŵŝŵƉůĞŵĞŶƚĞĚŝŶǇĞĂƌƐϮͲϱ
ŽĨŽƉĞƌĂƚŝŽŶƐƐŚŽƵůĚďĞŝŵƉůĞŵĞŶƚĞĚĚƵƌŝŶŐƚŚŝƐƉĞƌŝŽĚŽĨƌĂƉŝĚŐƌŽƵŶĚǁĂƚĞƌƌĞĐŽǀĞƌǇ͘
x ^ƵďƐĞƋƵĞŶƚƉŽƐƚͲŽƉĞƌĂƚŝŽŶƐǇĞĂƌƐͲƚŚĞŐƌŽƵŶĚǁĂƚĞƌŵŽŶŝƚŽƌŝŶŐĂŶĚƐĂŵƉůŝŶŐƉƌŽŐƌĂŵ
ƉƌŽƉŽƐĞĚŝŶƚŚĞ'DDDW;^͕ϮϬϭϮďͿŝƐĂĐĐĞƉƚĂďůĞ͘

ϱ͘ϰ

ƌŝŶĞZĞƐŽƵƌĐĞƐhŶĚĞƌůǇŝŶŐƌŝƐƚŽůĂŶĚĂĚŝǌƌǇ>ĂŬĞƐ

dŚĞŚǇĚƌŽŐƌĂƉŚďĞůŽǁŝŶ&ŝŐƵƌĞϭϭ;'^^/͕ϮϬϭϭͿƐŚŽǁƐƚŚĞƉƌŽũĞĐƚĞĚĚƌĂǁĚŽǁŶŽĨŐƌŽƵŶĚǁĂƚĞƌ
ůĞǀĞůƐďĞŶĞĂƚŚƚŚĞƌŝƐƚŽůƌǇ>ĂŬĞĚƵƌŝŶŐƚŚĞƉƌŽƉŽƐĞĚƉƵŵƉŝŶŐĂƚƚŚĞĂĚŝǌWƌŽũĞĐƚ͘dŚĞ
ŚǇĚƌŽŐƌĂƉŚǁĂƐƉƌŽĚƵĐĞĚĨƌŽŵŶƵŵĞƌŝĐĂůŐƌŽƵŶĚǁĂƚĞƌŵŽĚĞůŝŶŐƉĞƌĨŽƌŵĞĚďǇ'^^/;ϮϬϭϭͿ͘/ƚ
ƐŚŽǁƐƚŚĂƚ͕ĚĞƉĞŶĚŝŶŐŽŶƚŚĞƌĞĐŚĂƌŐĞĂŵŽƵŶƚƵƐĞĚŝŶƚŚĞŵŽĚĞůŝŶŐ͕ďĞƚǁĞĞŶϯϬĂŶĚϲϱĨĞĞƚ
ŽĨĚƌĂǁĚŽǁŶǁŝůůŽĐĐƵƌďĞŶĞĂƚŚƌŝƐƚŽůƌǇ>ĂŬĞ͘/ŶŐĞŶĞƌĂů͕ƚŚĞƚƌĞŶĐŚĞƐƵƐĞĚƚŽĞǆƉŽƐĞƐĂůŝŶĞ
ŐƌŽƵŶĚǁĂƚĞƌƚŽĞǀĂƉŽƌĂƚŝŽŶĂŶĚƉƌĞĐŝƉŝƚĂƚĞƐĂůƚƐĨŽƌŵŝŶĞƌĂůƐƚƌŝƉͲŵŝŶŝŶŐŽƉĞƌĂƚŝŽŶƐĂƚƌŝƐƚŽů
ƌǇ>ĂŬĞĂƌĞĂďŽƵƚϭϮĨĞĞƚĚĞĞƉ͕ĂŶĚƚŚĞƚǁŽĞǆŝƐƚŝŶŐƐƚƌŝƉͲŵŝŶŝŶŐŽƉĞƌĂƚŽƌƐƵƚŝůŝǌĞ
ĂƉƉƌŽǆŝŵĂƚĞůǇϳϱϬ&zŽĨďƌŝŶĞǁĂƚĞƌ͘dŚĞƌĞĨŽƌĞ͕ŽŶĐĞŐƌŽƵŶĚǁĂƚĞƌůĞǀĞůƐďĞŶĞĂƚŚƌŝƐƚŽůƌǇ
>ĂŬĞĚĞĐůŝŶĞďĞůŽǁϭϮĨĞĞƚďŐƐ͕ƚŚĞƚƌĞŶĐŚĞƐǁŝůůďĞĚƌǇ͕ĐƵƌƚĂŝůŝŶŐƐŽŵĞƐƚƌŝƉͲŵŝŶŝŶŐŽƉĞƌĂƚŝŽŶƐ
ĂŶĚƉƌŽĐĞƐƐĞƐ͘,ŽǁĞǀĞƌ͕ŝƚŝƐƵŶĚĞƌƐƚŽŽĚƚŚĂƚƚŚĞƐƚƌŝƉͲŵŝŶŝŶŐŽƉĞƌĂƚŝŽŶƐĂůƌĞĂĚǇƉƵŵƉ
ŐƌŽƵŶĚǁĂƚĞƌĨƌŽŵĞǆŝƐƚŝŶŐǁĞůůƐŝŶƚŽƚŚĞƚƌĞŶĐŚĞƐ͘/ŶĂĚĚŝƚŝŽŶ͕ƵŶĚĞƌŶĂƚƵƌĂůĐůŝŵĂƚŝĐ
ĐŽŶĚŝƚŝŽŶƐ͕ŐƌŽƵŶĚǁĂƚĞƌůĞǀĞůƐďĞŶĞĂƚŚƚŚĞĚƌǇůĂŬĞƐĚĞĐůŝŶĞĂƚƚŝŵĞƐ͕ĂŶĚƚŚĞƚƌĞŶĐŚĞƐĂƌĞƚŚĞŶ
ĚƌǇ͘



ϱϵ



ZĞƉŽƌƚŽĨƚŚĞ/ŶĚĞƉĞŶĚĞŶƚWĞĞƌZĞǀŝĞǁWĂŶĞůĨŽƌ
ƚŚĞ'ƌŽƵŶĚǁĂƚĞƌDĂŶĂŐĞŵĞŶƚ͕DŽŶŝƚŽƌŝŶŐ͕ĂŶĚDŝƚŝŐĂƚŝŽŶWůĂŶĨŽƌ
ƚŚĞĂĚŝǌsĂůůĞǇ'ƌŽƵŶĚǁĂƚĞƌŽŶƐĞƌǀĂƚŝŽŶ͕ZĞĐŽǀĞƌǇ͕ĂŶĚ^ƚŽƌĂŐĞWƌŽũĞĐƚ

sŝĞǁĞĚƐƚƌŝĐƚůǇĨƌŽŵƚŚĞƐƚĂŶĚƉŽŝŶƚŽĨǁŚĞƚŚĞƌƚŚĞƉƌŽũĞĐƚŝƐĐĂƵƐŝŶŐĂƉŚǇƐŝĐĂůĐŚĂŶŐĞŝŶƚŚĞ
ĞŶǀŝƌŽŶŵĞŶƚ͕ĂŶĚŝĨƚŚĞƌĞǁĞƌĞĂŶĞĞĚĨŽƌĂ͞ƉŚǇƐŝĐĂůƐŽůƵƚŝŽŶ͟ŝĨƚŚĞŐƌŽƵŶĚǁĂƚĞƌůĞǀĞů
ƉƌĞĚŝĐƚŝŽŶƐĨƌŽŵƚŚĞŵŽĚĞůŝŶŐĐŽŵĞƚŽƉĂƐƐ͕ŝƚŝƐůŝŬĞůǇƚŚĂƚŽƌƌĞĐƚŝǀĞDĞĂƐƵƌĞƐǁŝůůŶĞĞĚƚŽďĞ
ŝŵƉůĞŵĞŶƚĞĚĂƐŽƵƚůŝŶĞĚŝŶƚŚĞ'DDDW;^͕ϮϬϭϮďͿƚŽŵŝƚŝŐĂƚĞŝŵƉĂĐƚƐŽŶƚŚĞƐƚƌŝƉͲŵŝŶŝŶŐ
ďƵƐŝŶĞƐƐĞƐ͘dŚĞƐĞŽƌƌĞĐƚŝǀĞDĞĂƐƵƌĞƐŝŶĐůƵĚĞŽƉĞƌĂƚŝŽŶĂůŵŽĚŝĨŝĐĂƚŝŽŶƐĂŶĚͬŽƌŶĞŐŽƚŝĂƚŝŽŶŽĨ
ĂĐŽŵƉĞŶƐĂƚŝŽŶŽƌŵŝƚŝŐĂƚŝŽŶĂŐƌĞĞŵĞŶƚǁŝƚŚŵŝŶĞƌĂůƐƚƌŝƉͲŵŝŶŝŶŐŽƉĞƌĂƚŽƌ;ƐͿ͘^ƵĐŚĂŶ
ĂŐƌĞĞŵĞŶƚǁŽƵůĚƌĞƋƵŝƌĞƚŚĂƚĂĚŝǌďĞĂƌĂůůŽĨƚŚĞĐŽƐƚƐŽĨĚƌŝůůŝŶŐǁĞůůƐƚŽƉƵŵƉƚŚĞďƌŝŶĞ͕ĂƐ
ƚŚĞƐƚƌŝƉͲŵŝŶŝŶŐŽƉĞƌĂƚŽƌƐĚŽƉƌĞƐĞŶƚůǇŝŶƐŽŵĞůŽĐĂƚŝŽŶƐ͕ƌĂƚŚĞƌƚŚĂŶƌĞůǇŽŶƚŚĞŚŝŐŚ
ŐƌŽƵŶĚǁĂƚĞƌƚĂďůĞƚŽĨŝůůĞǀĂƉŽƌĂƚŝŽŶͬƉƌĞĐŝƉŝƚĂƚŝŽŶƚƌĞŶĐŚĞƐ͘&ŽƌĞǆĂŵƉůĞ͕ďƌŝŶĞĞǆƚƌĂĐƚŝŽŶ
ǁĞůůƐĚĞĞƉĞƌƚŚĂŶϳϬĨĞĞƚďŐƐĐŽƵůĚďĞŝŶƐƚĂůůĞĚƚŽŵĂŝŶƚĂŝŶŵŝŶĞƌĂůƐƚƌŝƉͲŵŝŶŝŶŐĂƚƌŝƐƚŽůƌǇ
>ĂŬĞ͘


&ŝŐƵƌĞϭϭ͗ƌĂǁĚŽǁŶĞŶĞĂƚŚƌŝƐƚŽů>ĂŬĞhŶĚĞƌdŚƌĞĞZĞĐŚĂƌŐĞ^ĐĞŶĂƌŝŽƐ;'^^/͕ϮϬϭϭͿ
/Ŷ^ĞĐƚŝŽŶϱ͘ϴ;Ɖ͘ϲϯͿŽĨƚŚĞ'DDDW;^͕ϮϬϭϮďͿŝƚƐƚĂƚĞƐƚŚĂƚ͞ŶĂĚĚŝƚŝŽŶĂůǁĞůůĐůƵƐƚĞƌǁŝůů
ďĞŝŶƐƚĂůůĞĚŽŶƚŚĞƌŝƐƚŽůƌǇ>ĂŬĞƉůĂǇĂƚŽŵŽŶŝƚŽƌďƌŝŶĞůĞǀĞůƐĂŶĚĐŚĞŵŝƐƚƌǇĂƚĚŝĨĨĞƌĞŶƚ
ĚĞƉƚŚƐďĞŶĞĂƚŚƚŚĞƌǇ>ĂŬĞƐƵƌĨĂĐĞ͘dŚŝƐǁĞůůĐůƵƐƚĞƌǁŝůůďĞƉŽƐŝƚŝŽŶĞĚŝŶƌĞůĂƚŝŽŶƚŽƚŚĞǁĞůů
ĐůƵƐƚĞƌƐĂƚƚŚĞŵĂƌŐŝŶŽĨƚŚĞƌǇ>ĂŬĞƐŽĂƐƚŽƉƌŽǀŝĚĞŽƉƚŝŵƵŵĚĂƚĂĨŽƌƚŚĞǀĂƌŝĂďůĞĚĞŶƐŝƚǇ
ƚƌĂŶƐƉŽƌƚŵŽĚĞů͟;^͕ϮϬϭϮďͿ͘dŚĞǁĞůůĐůƵƐƚĞƌƐŽŶ&ŝŐƵƌĞϱͲϭ;Ɖ͘ϲϰͿŽĨƚŚĞ'DDDWĂƌĞŶŽƚ
ůĂďĞůĞĚ͘,ŽǁĞǀĞƌ͕ƚŚĞƌĞĂƉƉĞĂƌƐƚŽďĞŽŶůǇŽŶĞĐůƵƐƚĞƌŝŶƚŚĞŵŝĚĚůĞŽĨƚŚĞƌŝƐƚŽůƌǇ>ĂŬĞ;ƐĞĞ
&ŝŐƵƌĞϭϬͿ͘/ƚŝƐĂůƐŽƉƌŽƉŽƐĞĚŝŶƚŚĞ'DDDWƚŚĂƚĂǁĞůůĐůƵƐƚĞƌďĞŝŶƐƚĂůůĞĚĂƚƚŚĞŵŝĚĚůĞŽĨ
ĂĚŝǌƌǇ>ĂŬĞ;ƐĞĞ&ŝŐƵƌĞϭϬͿ͘/ƚŝƐƌĞĐŽŵŵĞŶĚĞĚƚŚĂƚƚŚĞƐĞǁĞůůĐůƵƐƚĞƌƐďĞĂĚĚĞĚƚŽƚŚĞ
ŐƌŽƵŶĚǁĂƚĞƌŵŽŶŝƚŽƌŝŶŐĂŶĚƐĂŵƉůŝŶŐƉƌŽŐƌĂŵĂĨƚĞƌŝŶƐƚĂůůĂƚŝŽŶ;ƐĞĞ^ĞĐƚŝŽŶϱ͘ϯͿ͘/ŶĂĚĚŝƚŝŽŶ͕



ϲϬ

ZĞƉŽƌƚŽĨƚŚĞ/ŶĚĞƉĞŶĚĞŶƚWĞĞƌZĞǀŝĞǁWĂŶĞůĨŽƌ
ƚŚĞ'ƌŽƵŶĚǁĂƚĞƌDĂŶĂŐĞŵĞŶƚ͕DŽŶŝƚŽƌŝŶŐ͕ĂŶĚDŝƚŝŐĂƚŝŽŶWůĂŶĨŽƌ
ƚŚĞĂĚŝǌsĂůůĞǇ'ƌŽƵŶĚǁĂƚĞƌŽŶƐĞƌǀĂƚŝŽŶ͕ZĞĐŽǀĞƌǇ͕ĂŶĚ^ƚŽƌĂŐĞWƌŽũĞĐƚ



ŝƚŝƐƌĞĐŽŵŵĞŶĚĞĚƚŚĂƚŐƌŽƵŶĚǁĂƚĞƌƐĂŵƉůĞƐĐŽůůĞĐƚĞĚĂƚƚŚĞǁĞůůĐůƵƐƚĞƌƐďĞĂŶĂůǇǌĞĚĨŽƌ
ůŝƚŚŝƵŵĐŽŶĐĞŶƚƌĂƚŝŽŶƐ͘dŚŝƐĚĂƚĂŵĂǇĂƐƐŝƐƚŝŶƚŚĞĚĞƐŝŐŶĂŶĚĐŽŶƐƚƌƵĐƚŝŽŶŽĨĂŶǇďƌŝŶĞ
ĞǆƚƌĂĐƚŝŽŶǁĞůůƐƚŚĂƚŚĂǀĞƚŽďĞŝŶƐƚĂůůĞĚƚŽŵĂŝŶƚĂŝŶŵŝŶĞƌĂůƐƚƌŝƉͲŵŝŶŝŶŐŽƉĞƌĂƚŝŽŶƐ͘
'^^/;ϮϬϭϭͿĂŶĂůǇǌĞĚŚǇĚƌŽůŽŐŝĐĞĨĨĞĐƚƐĂƚƚŚĞĚƌǇůĂŬĞƐƵƐŝŶŐĂŶƵŵĞƌŝĐĂůŐƌŽƵŶĚǁĂƚĞƌĨůŽǁĂŶĚ
ƚƌĂŶƐƉŽƌƚŵŽĚĞů͘dŚĞŶƵŵĞƌŝĐĂůŵŽĚĞůƌĞƉƌĞƐĞŶƚƐĞǀĂƉŽƚƌĂŶƐƉŝƌĂƚŝŽŶ;ƚͿĨƌŽŵƚŚĞĚƌǇůĂŬĞƐ
ƵƐŝŶŐĂƚĞĐŚŶŝƋƵĞƚŚĂƚŝŶǀŽůǀĞƐƐƉĞĐŝĨŝĐĂƚŝŽŶŽĨƐƵƌĨŝĐŝĂůĞůĞǀĂƚŝŽŶƐďĂƐĞĚŽŶh^'^ϭϱͲŵŝŶƵƚĞ
ƚŽƉŽŐƌĂƉŚŝĐƋƵĂĚƌĂŶŐůĞƐ;ĂĚŝǌ͕ĂŶďǇ͕ƌŝƐƚŽů>ĂŬĞĂŶĚĂĚŝǌ>ĂŬĞͿĂŶĚĂŶƚĞǆƚŝŶĐƚŝŽŶĚĞƉƚŚ
ďĞůŽǁƚŚĂƚƐƵƌĨĂĐĞƌĞĂƐŽŶĂďůǇĂƐƐƵŵĞĚƚŽďĞϭϱĨĞĞƚďŐƐ;'^^/͕ϮϬϭϭ͕Ɖ͘ϯϲͲϯϳͿ͘dŚĞŶƵŵĞƌŝĐĂů
ŵŽĚĞůƐŝŵƵůĂƚĞƐĚŝƌĞĐƚƚĨƌŽŵƚŚĞƐĂƚƵƌĂƚĞĚŐƌŽƵŶĚǁĂƚĞƌƌĞŐŝŵĞ;ǁĂƚĞƌƚĂďůĞͿďĞŶĞĂƚŚƚŚĞ
ƌŝƐƚŽůĂŶĚĂĚŝǌĚƌǇůĂŬĞƐ͘ƐƚŚĞŐƌŽƵŶĚǁĂƚĞƌůĞǀĞůƐĚĞĐůŝŶĞďĞůŽǁƚŚĞĚƌǇůĂŬĞƐŝŶƌĞƐƉŽŶƐĞƚŽ
ƉƵŵƉŝŶŐĂƚƚŚĞĂĚŝǌWƌŽũĞĐƚ͕ƚŚĞƚƌĂƚĞĚĞĐƌĞĂƐĞƐ͘ǀĞŶƚƵĂůůǇ͕ǁŚĞŶŐƌŽƵŶĚǁĂƚĞƌůĞǀĞůƐ
ĚĞĐůŝŶĞďĞůŽǁƚŚĞĞǆƚŝŶĐƚŝŽŶĚĞƉƚŚ͕ƐŝŵƵůĂƚĞĚƚƐƚŽƉƐ͘
Ϯϱ͕ϬϬϬ

ϮϬ͕ϬϬϬ

ϭϱ͕ϬϬϬ

d;&ͬǇͿ

ϭϬ͕ϬϬϬ

WƵŵƉŝŶŐƐƚŽƉƐĂƚǇĞĂƌϱϬ

EĂƚƵƌĂů
ZĞĐŚĂƌŐĞ
ϯϮ͕ϬϬϬ &ͬǇ

EĂƚƵƌĂů
ZĞĐŚĂƌŐĞ
ϭϲ͕ϬϬϬ &ͬǇ

ϱ͕ϬϬϬ

EĂƚƵƌĂů
ZĞĐŚĂƌŐĞ
ϱϬϬϬ &ͬǇ

Ϭ



ϭ͕ϱϬϬ

ϭϬǇƌƐ

ϭ͕ϬϬϬ

ϭϯǇƌƐ

d ĚĞĐƌĞĂƐĞ
ďĞůŽǁϭϬϬϬ &ͬǇ

d ĚĞĐƌĞĂƐĞƐĨŽƌĨŝǀĞǇĞĂƌƐ
ĂĨƚĞƌƉƵŵƉŝŶŐƐƚŽƉƐ

ϯϴǇƌƐ

d ĚĞĐƌĞĂƐĞƐŝŶĚĞĨŝŶŝƚĞůǇ
ϱϬϬ

Ϭ
Ϭ

ϭϬ

ϮϬ

ϯϬ

ϰϬ

ϱϬ
zĞĂƌƐ

ϲϬ

ϳϬ

ϴϬ

ϵϬ

ϭϬϬ



&ŝŐƵƌĞϭϮ͗^ŝŵƵůĂƚĞĚƚĨŽƌdŚƌĞĞZĞĐŚĂƌŐĞ^ĐĞŶĂƌŝŽƐ;ůŽǁĞƌĐŚĂƌƚŝƐĂŶĞǆƉĂŶƐŝŽŶŽĨƚŚĞ
ďŽƚƚŽŵϭ͕ϱϬϬ&zŽĨƚŚĞƵƉƉĞƌĐŚĂƌƚͿ͘
'^^/;ϮϬϭϭ͕dĂďůĞƐϮ͕ϯĂŶĚϰͿƌĂŶƚŚƌĞĞŵŽĚĞůƐŝŵƵůĂƚŝŽŶƐƚŽƉƌŽǀŝĚĞǁĂƚĞƌďƵĚŐĞƚƚĂďůĞƐƚŚĂƚ
ŝŶĐůƵĚĞƚŽƚĂůƚĨŽƌƚŚƌĞĞƉƌŽũĞĐƚƐĐĞŶĂƌŝŽƐǁŝƚŚĚŝĨĨĞƌĞŶƚƌĞĐŚĂƌŐĞƌĂƚĞƐ;WƌŽũĞĐƚƐĐĞŶĂƌŝŽ͗
ϯϮ͕ϬϬϬ&z͕^ĞŶƐŝƚŝǀŝƚǇϭ͗ϭϲ͕ϬϬϬ&zĂŶĚ^ĞŶƐŝƚŝǀŝƚǇϮ͗ϱ͕ϬϬϬ&zͲ'DDDW͕Ɖ͘ϰϭͲϰϮͿ͘&ŝŐƵƌĞ


ϲϭ



ZĞƉŽƌƚŽĨƚŚĞ/ŶĚĞƉĞŶĚĞŶƚWĞĞƌZĞǀŝĞǁWĂŶĞůĨŽƌ
ƚŚĞ'ƌŽƵŶĚǁĂƚĞƌDĂŶĂŐĞŵĞŶƚ͕DŽŶŝƚŽƌŝŶŐ͕ĂŶĚDŝƚŝŐĂƚŝŽŶWůĂŶĨŽƌ
ƚŚĞĂĚŝǌsĂůůĞǇ'ƌŽƵŶĚǁĂƚĞƌŽŶƐĞƌǀĂƚŝŽŶ͕ZĞĐŽǀĞƌǇ͕ĂŶĚ^ƚŽƌĂŐĞWƌŽũĞĐƚ

ϭϮďĞůŽǁƐŚŽǁƐƚŚĞƚƋƵĂŶƚŝƚŝĞƐƌĞƉŽƌƚĞĚĨƌŽŵƚŚĞ'^^/;ϮϬϭϭͿǁĂƚĞƌďƵĚŐĞƚƚĂďůĞƐŝŶĚŝĐĂƚŝŶŐ
ƚŚĞĐŚĂŶŐĞŝŶƚŽǀĞƌƚŝŵĞĨŽƌĞĂĐŚƐŝŵƵůĂƚŝŽŶ͘

dǁŽŝŵƉŽƌƚĂŶƚŽďƐĞƌǀĂƚŝŽŶƐĂƌĞĂƉƉĂƌĞŶƚŝŶ&ŝŐƵƌĞϭϮ͗
x &ŝƌƐƚ͕ǁŝƚŚƚŚĞƉƌŽƉŽƐĞĚƉƵŵƉŝŶŐĂƚƚŚĞĂĚŝǌWƌŽũĞĐƚ͕ƚůŽǁĞƌƐƚŽƐŵĂůůƋƵĂŶƚŝƚŝĞƐ;фϭ͕ϬϬϬ
&zͿŝŶĞĂĐŚƐĐĞŶĂƌŝŽ;ϯϴǇĞĂƌƐŝŶƚŚĞWƌŽũĞĐƚ^ĐĞŶĂƌŝŽ͕ϭϯǇĞĂƌƐŝŶ^ĞŶƐŝƚŝǀŝƚǇϭ͕ĂŶĚϭϬǇĞĂƌƐ
ŝŶ^ĞŶƐŝƚŝǀŝƚǇϮͿ͘dŚŝƐƐŵĂůůǀŽůƵŵĞŽĨƚŝŶĚŝĐĂƚĞƐƚŚĂƚƐŚĂůůŽǁŐƌŽƵŶĚǁĂƚĞƌůĞǀĞůƐďĞůŽǁ
ŵŽƐƚŽĨƚŚĞĚƌǇůĂŬĞƐŚĂǀĞďĞĞŶůŽǁĞƌĞĚďĞůŽǁϭϱĨĞĞƚďŐƐ͘tŝƚŚƐƵĐŚŐƌŽƵŶĚǁĂƚĞƌůĞǀĞů
ĚĞĐůŝŶĞƐ͕ƚŚĞďƌŝŶĞƐƵƉƉůǇƚƌĞŶĐŚĞƐǁŽƵůĚůŝŬĞůǇďĞĚƌǇĂŶĚƐŚĂůůŽǁďƌŝŶĞƌĞĐŽǀĞƌǇǁĞůůƐŵĂǇ
ŚĂǀĞƌĞĚƵĐĞĚǇŝĞůĚƐ͘
x ^ĞĐŽŶĚ͕ƚĐŽŶƚŝŶƵĞƐƚŽĚĞĐƌĞĂƐĞĂĨƚĞƌƉƵŵƉŝŶŐĂƚƚŚĞĂĚŝǌWƌŽũĞĐƚĐĞĂƐĞƐŝŶǇĞĂƌϱϬ͘dŚĞ
ĐŽŶƚŝŶƵĞĚĚĞĐůŝŶĞŝŶƚ;ĂŶĚĂƐƐŽĐŝĂƚĞĚĚĞĐůŝŶĞŝŶŐƌŽƵŶĚǁĂƚĞƌůĞǀĞůƐͿƌĞƐƵůƚƐĨƌŽŵƚŚĞƚŝŵĞ
ůĂŐĚŝƐĐƵƐƐĞĚƉƌĞǀŝŽƵƐůǇŝŶƚŚŝƐŽŶƐĞŶƐƵƐZĞƉŽƌƚ;ƐĞĞ^ĞĐƚŝŽŶϱ͘ϭͿ͘/ŶƚŚĞWƌŽũĞĐƚ^ĐĞŶĂƌŝŽ
;ϯϮ͕ϬϬϬ&zƌĞĐŚĂƌŐĞͿ͕ƚĚĞĐƌĞĂƐĞƐĨŽƌĂŶŽƚŚĞƌĨŝǀĞǇĞĂƌƐĂĨƚĞƌƉƵŵƉŝŶŐĂƚƚŚĞĂĚŝǌ
WƌŽũĞĐƚƐƚŽƉƐ͘/ŶƚŚĞWƌŽũĞĐƚ^ĐĞŶĂƌŝŽ͕ƚƚŚĞŶƌĞĐŽǀĞƌƐĂŶĚĞǆĐĞĞĚƐϭ͕ϬϬϬ&zƐĞǀĞŶǇĞĂƌƐ
ĂĨƚĞƌƉƵŵƉŝŶŐĐĞĂƐĞƐ͘,ŽǁĞǀĞƌ͕ŝŶ^ĞŶƐŝƚŝǀŝƚǇ^ĐĞŶĂƌŝŽƐϭĂŶĚϮ;ϭϲ͕ϬϬϬĂŶĚϱ͕ϬϬϬ&z͕
ƌĞƐƉĞĐƚŝǀĞůǇͿ͕ƚĚĞĐƌĞĂƐĞƐŝŶĚĞĨŝŶŝƚĞůǇĂŶĚƐŚŽǁƐŶŽƌĞĐŽǀĞƌǇĨŽƌƚŚĞϱϬͲǇĞĂƌƉĞƌŝŽĚĂĨƚĞƌ
ƉƵŵƉŝŶŐĐĞĂƐĞƐ͘dŚŝƐŝŶĚŝĐĂƚĞƐƚŚĂƚƐŚĂůůŽǁ;ŚŝŐŚƐĂůƚͿŐƌŽƵŶĚǁĂƚĞƌůĞǀĞůƐĂƚƚŚĞĚƌǇůĂŬĞƐ
ŵĂǇŶŽƚƌĞĐŽǀĞƌƚŽǁŝƚŚŝŶϭϱĨĞĞƚŽĨƚŚĞůĂŶĚƐƵƌĨĂĐĞǁŝƚŚŝŶƚŚĞĚƵƌĂƚŝŽŶŽĨƚŚŝƐŵŽĚĞů
ƐŝŵƵůĂƚŝŽŶ;ŝ͘Ğ͕͘ϱϬǇĞĂƌƐĂĨƚĞƌƉƵŵƉŝŶŐĐĞĂƐĞƐͿ͘
>ŽǁĞƌŝŶŐƚŚĞŐƌŽƵŶĚǁĂƚĞƌƚĂďůĞďĞŶĞĂƚŚĂĚŝǌĂŶĚƌŝƐƚŽůĚƌǇůĂŬĞƐŝƐĂƉŚǇƐŝĐĂůĐŚĂŶŐĞ
ŶĞĐĞƐƐĂƌǇƚŽĂĐŚŝĞǀĞƚŚĞĐŽŶƐĞƌǀĂƚŝŽŶŽďũĞĐƚŝǀĞƐŽĨƚŚĞĂĚŝǌWƌŽũĞĐƚ͘^ƵĐŚĂĐŚĂŶŐĞŝƐ
ĂƉƉƌŽǀĞĚĂƐƉĂƌƚŽĨƚŚĞĂƉƉƌŽĂĐŚƚŽŽƉƚŝŵĂůůǇŵĂŶĂŐĞƚŚĞďĂƐŝŶƵŶĚĞƌƚŚĞ'DDDW;^͕
ϮϬϭϮďͿ͘dŚĞĂďŽǀĞƌĞƐƵůƚƐŝŶĚŝĐĂƚĞƚŚĂƚƐŝŵƉůǇƐƚŽƉƉŝŶŐƉƵŵƉŝŶŐĂƚƚŚĞĂĚŝǌWƌŽũĞĐƚŵĂǇŶŽƚ
ŵŝƚŝŐĂƚĞhŶĚĞƐŝƌĂďůĞZĞƐƵůƚƐƚŽƌŝŶĞZĞƐŽƵƌĐĞƐ͘,ŽǁĞǀĞƌ͕ƐƵĐŚĂĐĞƐƐĂƚŝŽŶŽƌŵŽĚŝĨŝĐĂƚŝŽŶŽĨ
ƉƵŵƉŝŶŐǁĂƐŶĞǀĞƌŝŶƚĞŶĚĞĚƚŽďĞƚŚĞƐŽůĞŽƌƌĞĐƚŝǀĞDĞĂƐƵƌĞĨŽƌŝŵƉĂĐƚƐƚŽƌŝŶĞZĞƐŽƵƌĐĞƐ͘
ƐƐĞƚĨŽƌƚŚŝŶƚŚĞ'DDDW;^͕ϮϬϭϮď͕^ĞĐƚŝŽŶϲ͘Ϯ͘ϯͿ͕ĂůƚĞƌŶĂƚŝǀĞŵŝƚŝŐĂƚŝŽŶĨŽƌůŽƐƐŽĨ
ƉƌŽĚƵĐƚŝŽŶĂƚƚŚĞŵŝŶĞƌĂůƐƚƌŝƉͲŵŝŶŝŶŐŽƉĞƌĂƚŝŽŶƐǁŝůůďĞŶĞĞĚĞĚ;Ğ͘Ő͕͘ĚƌŝůůŝŶŐŶĞǁ͕ĚĞĞƉĞƌ
ďƌŝŶĞƌĞĐŽǀĞƌǇǁĞůůƐͿ͘ĂƌĞĨƵůůŽŐŐŝŶŐĂŶĚĚĞƉƚŚĚŝƐĐƌĞĞƚƐĂŵƉůŝŶŐŽĨĂŶǇŶĞǁďƌŝŶĞƌĞĐŽǀĞƌǇ
ǁĞůůƐŵĂǇĂůůŽǁƚŚĞǁĞůůƐƚŽďĞĐŽŶƐƚƌƵĐƚĞĚƚŽŽƉƚŝŵŝǌĞƌĞĐŽǀĞƌǇŽĨƐĞůĞĐƚŵŝŶĞƌĂůƐ;Ğ͘Ő͕͘
ůŝƚŚŝƵŵͿ͘

ϱ͘ϱ

^ĂůŝŶĞʹ&ƌĞƐŚtĂƚĞƌ/ŶƚĞƌĨĂĐĞDŝŐƌĂƚŝŽŶ

ƐŶŽƚĞĚŝŶ^ĞĐƚŝŽŶϯ͘ϰŝŶƚŚŝƐŽŶƐĞŶƐƵƐZĞƉŽƌƚ͕ƚŚĞƌĞŝƐĐƵƌƌĞŶƚůǇĂŶĞƐƚĂďůŝƐŚĞĚƚƌĂŶƐŝƚŝŽŶĂů
ŝŶƚĞƌĨĂĐĞďĞƚǁĞĞŶƐĂůŝŶĞŐƌŽƵŶĚǁĂƚĞƌŝŶƚŚĞǀŝĐŝŶŝƚǇŽĨƌŝƐƚŽůĂŶĚĂĚŝǌĚƌǇůĂŬĞƐĂŶĚ
ĨƌĞƐŚǁĂƚĞƌŵŽǀŝŶŐƚŽǁĂƌĚƐƚŚĞĚƌǇůĂŬĞƐĨƌŽŵƚŚĞ&ĞŶŶĞƌsĂůůĞǇĂŶĚŽƚŚĞƌƵƉͲƐƚƌĞĂŵ
ǁĂƚĞƌƐŚĞĚƐ͘dŚĞƉƌŽƉŽƐĞĚƉƵŵƉŝŶŐǁŝůůůŝŬĞůǇƌĞǀĞƌƐĞŐƌŽƵŶĚǁĂƚĞƌĨůŽǁďĞƚǁĞĞŶƚŚĞĂĚŝǌ
WƌŽũĞĐƚǁĞůůͲĨŝĞůĚĂŶĚƚŚĞĚƌǇůĂŬĞƐ͖ƚŚĂƚŝƐ͕ĨůŽǁǁŽƵůĚďĞĨƌŽŵƚŚĞĚƌǇůĂŬĞƐƚŽƚŚĞǁĞůůͲĨŝĞůĚ͘


ϲϮ



ZĞƉŽƌƚŽĨƚŚĞ/ŶĚĞƉĞŶĚĞŶƚWĞĞƌZĞǀŝĞǁWĂŶĞůĨŽƌ
ƚŚĞ'ƌŽƵŶĚǁĂƚĞƌDĂŶĂŐĞŵĞŶƚ͕DŽŶŝƚŽƌŝŶŐ͕ĂŶĚDŝƚŝŐĂƚŝŽŶWůĂŶĨŽƌ
ƚŚĞĂĚŝǌsĂůůĞǇ'ƌŽƵŶĚǁĂƚĞƌŽŶƐĞƌǀĂƚŝŽŶ͕ZĞĐŽǀĞƌǇ͕ĂŶĚ^ƚŽƌĂŐĞWƌŽũĞĐƚ

dŚŝƐĐŚĂŶŐĞŝŶŐƌŽƵŶĚǁĂƚĞƌĨůŽǁĚŝƌĞĐƚŝŽŶǁŝůůĐĂƵƐĞƚŚĞƐĂůŝŶĞͲĨƌĞƐŚǁĂƚĞƌŝŶƚĞƌĨĂĐĞƚŽŵŝŐƌĂƚĞ
ĂǁĂǇĨƌŽŵƚŚĞĚƌǇůĂŬĞƐƚŽǁĂƌĚƐƚŚĞĂĚŝǌWƌŽũĞĐƚǁĞůůͲĨŝĞůĚ͘ZĞƐƵůƚƐŽĨƚŚĞĂŶĂůǇƐŝƐŽĨƐĂůŝŶĞ
ǁĂƚĞƌŵŽǀĞŵĞŶƚƵƐŝŶŐƚŚĞŶƵŵĞƌŝĐĂůŐƌŽƵŶĚǁĂƚĞƌŵŽĚĞů;'^^/͕ϮϬϭϭ͖^͕ϮϬϭϮď͕Ɖ͘ϱϮͿ
ŝŶĚŝĐĂƚĞƚŚĂƚŵŝŐƌĂƚŝŽŶŽĨƚŚĞƐĂůŝŶĞͲĨƌĞƐŚǁĂƚĞƌŝŶƚĞƌĨĂĐĞŝŶĚƵĐĞĚďǇƚŚĞƉƌŽƉŽƐĞĚƉƵŵƉŝŶŐĂƚ
ƚŚĞĂĚŝǌWƌŽũĞĐƚƌĂŶŐĞƐĨƌŽŵϲ͕ϯϬϬƚŽϭϬ͕ϰϬϬĨĞĞƚ͕ĚĞƉĞŶĚŝŶŐŽŶƚŚĞƌĞĐŚĂƌŐĞǀĂůƵĞƵƐĞĚŝŶƚŚĞ
ŶƵŵĞƌŝĐĂůŐƌŽƵŶĚǁĂƚĞƌŵŽĚĞů͘
dŚĞ'DDDW;^͕ϮϬϭϮďͿƉƌŽƉŽƐĞƐƚŚĞŝŶƐƚĂůůĂƚŝŽŶŽĨŶŝŶĞĐůƵƐƚĞƌǁĞůůƐƚŽŵŽŶŝƚŽƌƐĂůŝŶĞ
ŐƌŽƵŶĚǁĂƚĞƌĐŽŶĚŝƚŝŽŶƐĂŶĚͬŽƌƚŚĞƉŽƚĞŶƚŝĂůŵŝŐƌĂƚŝŽŶŽĨƚŚĞƐĂůŝŶĞʹĨƌĞƐŚǁĂƚĞƌŝŶƚĞƌĨĂĐĞ;ƐĞĞ
&ŝŐƵƌĞϭϬͿ;^͕ϮϬϭϮďͿ͘ƐŶŽƚĞĚĂďŽǀĞ;^ĞĐƚŝŽŶϱ͘ϰͿ͕ĐůƵƐƚĞƌǁĞůůƐǁŝůůďĞŝŶƐƚĂůůĞĚŝŶƚŚĞ
ŵŝĚĚůĞŽĨƌŝƐƚŽůĂŶĚĂĚŝǌĚƌǇůĂŬĞƐ͘dǁŽĐůƵƐƚĞƌǁĞůůƐǁŝůůďĞŝŶƐƚĂůůĞĚďĞƚǁĞĞŶƌŝƐƚŽůƌǇ
>ĂŬĞĂŶĚƚŚĞĐƵƌƌĞŶƚůŽĐĂƚŝŽŶŽĨƚŚĞƐĂůŝŶĞĨƌĞƐŚǁĂƚĞƌŝŶƚĞƌĨĂĐĞ͘dŚƌĞĞĐůƵƐƚĞƌǁĞůůƐǁŝůůďĞ
ŝŶƐƚĂůůĞĚďĞƚǁĞĞŶƚŚĞĐƵƌƌĞŶƚůŽĐĂƚŝŽŶŽĨƚŚĞŝŶƚĞƌĨĂĐĞĂŶĚƚŚĞĂĚŝǌWƌŽũĞĐƚǁĞůůͲĨŝĞůĚ͘KŶĞǁĞůů
ǁŝůůďĞŝŶƐƚĂůůĞĚĂƚƚŚĞŝŶƚĞƌĨĂĐĞƚŽƚŚĞŶŽƌƚŚŽĨĂĚŝǌƌǇ>ĂŬĞ͕ĂŶĚƚŚĞĨŝŶĂůĐůƵƐƚĞƌǁŝůůďĞ
ŝŶƐƚĂůůĞĚďĞƚǁĞĞŶĂĚŝǌƌǇ>ĂŬĞĂŶĚƚŚĞĂĚŝǌWƌŽũĞĐƚǁĞůůͲĨŝĞůĚ͕ũƵƐƚŶŽƌƚŚŽĨƚŚĞŝŶƚĞƌĨĂĐĞ͘
ƐƉĞƌWĂŐĞϲϴŽĨƚŚĞ'DDDW;^͕ϮϬϭϮďͿ͕͞dŚĞƐĞŶĞǁǁĞůůĐůƵƐƚĞƌƐĂƌĞƐĞƚĨŽƌƚŚŝŶ&ĞĂƚƵƌĞƐϯ͕
ϴĂŶĚϵĂŶĚĂƌĞĚĞƉŝĐƚĞĚŝŶ&ŝŐƵƌĞƐϱͲϭĂŶĚϱͲϮĂƐWƌŽƉŽƐĞĚ/ŶĚƵĐĞĚ&ůŽǁĂŶĚƌŝŶĞDŝŐƌĂƚŝŽŶ
ůƵƐƚĞƌtĞůůƐ͘͟hŶĨŽƌƚƵŶĂƚĞůǇ͕ƚŚĞ͞ĨĞĂƚƵƌĞƐ͟ĂƌĞŶŽƚŶƵŵďĞƌĞĚŽŶ&ŝŐƵƌĞƐϱͲϭŽƌϱͲϮ͘
dŚĞŝŶƐƚĂůůĂƚŝŽŶŽĨĐůƵƐƚĞƌǁĞůůƐƉƌŽƉŽƐĞĚŝŶƚŚĞ'DDDWŝƐĂŶĂƉƉƌŽƉƌŝĂƚĞĂƉƉƌŽĂĐŚƚŽ
ŵŽŶŝƚŽƌŝŶŐĂƐĂůŝŶĞʹĨƌĞƐŚǁĂƚĞƌŝŶƚĞƌĨĂĐĞ͘^ƵĐŚǁĞůůƐŚĂǀĞďĞĞŶƵƐĞĚŝŶŽƚŚĞƌĂƌĞĂƐ
ĞǆƉĞƌŝĞŶĐŝŶŐƐĂůŝŶĞŝŶƚƌƵƐŝŽŶ;Ğ͘Ő͕͘tĞƐƚĂƐŝŶŽĨ>ŽƐŶŐĞůĞƐŽƵŶƚǇ͕KƌĂŶŐĞŽƵŶƚǇ
'ƌŽƵŶĚǁĂƚĞƌĂƐŝŶ͕^ĞĂƐŝĚĞĂƐŝŶͿ͘,ŽǁĞǀĞƌ͕ƚŚĞƐĂůŝŶĞʹĨƌĞƐŚǁĂƚĞƌŝŶƚĞƌĨĂĐĞǁŝůůŶŽƚŵŝŐƌĂƚĞ
ŝŶĂƵŶŝĨŽƌŵƌĞŐƵůĂƌĨĂƐŚŝŽŶ͕ĞŝƚŚĞƌƐƉĂƚŝĂůůǇŽƌĂƚĚĞƉƚŚ͘dŚĞŵŝŐƌĂƚŝŽŶǁŝůůŽĐĐƵƌĂůŽŶŐĂƌĞĂƐŽĨ
ƉƌĞĨĞƌĞŶƚŝĂůůǇŚŝŐŚĞƌŚǇĚƌĂƵůŝĐĐŽŶĚƵĐƚŝǀŝƚǇ͕ĞŝƚŚĞƌƐƉĂƚŝĂůůǇŽƌǀĞƌƚŝĐĂůůǇ͘dŚĂƚŝƐ͕ŽŶĐĞƚŚĞ
ŝŶƚĞƌĨĂĐĞďĞŐŝŶƐƚŽŵŝŐƌĂƚĞ͕ŝƚŵĂǇĚŽƐŽŝŶĂŶŝƌƌĞŐƵůĂƌƉĂƚƚĞƌŶŽĨ͞ƐĂůŝŶĞĨŝŶŐĞƌƐ͟ĂƐŽƉƉŽƐĞĚƚŽ
ĂƵŶŝĨŽƌŵ͞ƐĂůŝŶĞĨƌŽŶƚ͘͟dŚĞƐĞĨŝŶŐĞƌƐǁŝůůĂůƐŽǀĂƌǇǁŝƚŚĚĞƉƚŚ͘^ƵĐŚŝƌƌĞŐƵůĂƌŵŝŐƌĂƚŝŽŶŵĂǇ
ŶŽƚďĞĚĞƚĞĐƚĞĚďǇũƵƐƚĨŽƵƌǁĞůůĐůƵƐƚĞƌƐ;ƚŚƌĞĞĂƚƌŝƐƚŽůƌǇ>ĂŬĞĂŶĚŽŶĞĂƚĂĚŝǌƌǇ>ĂŬĞͿ͘
'ŝǀĞŶƚŚĞĂďŽǀĞ͕ŝƚŝƐƌĞĐŽŵŵĞŶĚĞĚƚŚĂƚƚŚĞůŽĐĂƚŝŽŶŽĨƚŚĞƐĂůŝŶĞͲĨƌĞƐŚǁĂƚĞƌŝŶƚĞƌĨĂĐĞďĞ
ŵĂƉƉĞĚƐƉĂƚŝĂůůǇĂŶĚĂƚĚĞƉƚŚƵƐŝŶŐŐĞŽƉŚǇƐŝĐĂůƚĞĐŚŶŝƋƵĞƐƉƌŝŽƌƚŽƚŚĞƉƌŽƉŽƐĞĚƉƵŵƉŝŶŐĂƚ
ƚŚĞĂĚŝǌWƌŽũĞĐƚ͘'ŝǀĞŶƚŚĞƌĞůĂƚŝǀĞŚŽŵŽŐĞŶĞŝƚǇŽĨƚŚĞĂůůƵǀŝĂůĚĞƉŽƐŝƚƐĂŶĚŬŶŽǁŶ
ŐƌŽƵŶĚǁĂƚĞƌĚĞƉƚŚ͕DƚĞĐŚŶŝƋƵĞƐǁŝůůďĞĞĨĨĞĐƚŝǀĞĂƚŵĂƉƉŝŶŐƚŚĞŵŝŶĞƌĂůŝǌĂƚŝŽŶŽĨ
ŐƌŽƵŶĚǁĂƚĞƌ;ŝ͘Ğ͕͘d^ĐŽŶƚĞŶƚͿ͘ŝĨĨĞƌĞŶƚDƚŽŽůƐĐĂŶďĞƵƐĞĚƚŽƐƉĂƚŝĂůůǇŵĂƉŐƌŽƵŶĚǁĂƚĞƌ
ŵŝŶĞƌĂůŝǌĂƚŝŽŶĂƚǀĂƌŝŽƵƐĚĞƉƚŚƐ͘ZdĐĂŶĂůƐŽďĞƵƐĞĚƚŽŵĂƉǀĞƌƚŝĐĂůƉƌŽĨŝůĞƐŽĨŐƌŽƵŶĚǁĂƚĞƌ
ŵŝŶĞƌĂůŝǌĂƚŝŽŶĂůŽŶŐĐƌŽƐƐͲƐĞĐƚŝŽŶůŝŶĞƐ͘dŚĞŽƵƚƉƵƚƐĨƌŽŵƚŚĞƐƉĂƚŝĂůDŵĂƉƉŝŶŐĂŶĚZdĐĂŶ
ďĞĐŽŵďŝŶĞĚƚŽĐƌĞĂƚĞĂƚŚƌĞĞͲĚŝŵĞŶƐŝŽŶĂůǀŝƐƵĂůŝǌĂƚŝŽŶŽĨƚŚĞƐĂůŝŶĞͲĨƌĞƐŚǁĂƚĞƌŝŶƚĞƌĨĂĐĞ͘dŚĞ
ƌĞƐƵůƚƐŽĨƚŚŝƐŐĞŽƉŚǇƐŝĐĂůŵĂƉƉŝŶŐĐĂŶďĞƵƐĞĚƚŽůŽĐĂƚĞƚŚĞƉƌŽƉŽƐĞĚĐůƵƐƚĞƌǁĞůůƐ͕ĂŶĚƐĞůĞĐƚ
ƚŚĞƐĐƌĞĞŶĞĚĚĞƉƚŚƐĂƚĞĂĐŚĐůƵƐƚĞƌ͘/ƚŝƐĨƵƌƚŚĞƌƌĞĐŽŵŵĞŶĚĞĚƚŚĂƚƚŚĞŐĞŽƉŚǇƐŝĐĂůŵĂƉƉŝŶŐ
ďĞƌĞƉĞĂƚĞĚĞǀĞƌǇĨŝǀĞǇĞĂƌƐĂĨƚĞƌƚŚĞƉƌŽƉŽƐĞĚƉƵŵƉŝŶŐĂƚƚŚĞĂĚŝǌWƌŽũĞĐƚŝƐŝŶŝƚŝĂƚĞĚ͘dŚŝƐ


ϲϯ



ZĞƉŽƌƚŽĨƚŚĞ/ŶĚĞƉĞŶĚĞŶƚWĞĞƌZĞǀŝĞǁWĂŶĞůĨŽƌ
ƚŚĞ'ƌŽƵŶĚǁĂƚĞƌDĂŶĂŐĞŵĞŶƚ͕DŽŶŝƚŽƌŝŶŐ͕ĂŶĚDŝƚŝŐĂƚŝŽŶWůĂŶĨŽƌ
ƚŚĞĂĚŝǌsĂůůĞǇ'ƌŽƵŶĚǁĂƚĞƌŽŶƐĞƌǀĂƚŝŽŶ͕ZĞĐŽǀĞƌǇ͕ĂŶĚ^ƚŽƌĂŐĞWƌŽũĞĐƚ

ǁŝůůĂůůŽǁƚŚĞŵŝŐƌĂƚŝŽŶŽĨƚŚĞƐĂůŝŶĞͲĨƌĞƐŚǁĂƚĞƌŝŶƚĞƌĨĂĐĞƚŽďĞŵĂƉƉĞĚŝŶƚŚƌĞĞͲĚŝŵĞŶƐŝŽŶƐ
ŽǀĞƌƚŝŵĞ͘ŶƵŶĚĞƌƐƚĂŶĚŝŶŐŽĨƚŚĞŵŝŐƌĂƚŝŽŶŽĨƚŚĞƐĂůŝŶĞͲĨƌĞƐŚǁĂƚĞƌŝŶƚĞƌĨĂĐĞǁŝůůĂůůŽǁĂŶǇ
ƉŽƚĞŶƚŝĂůŵŝƚŝŐĂƚŝŽŶĂĐƚŝŽŶƐƚŽďĞŽƉƚŝŵŝǌĞĚ;Ğ͘Ő͕͘ƌĞĐŚĂƌŐĞŽĨĨƌĞƐŚǁĂƚĞƌŝŶĂƌĞĂƐĂŶĚĚĞƉƚŚƐŽĨ
ƉƌĞĨĞƌĞŶƚŝĂůŵŝŐƌĂƚŝŽŶͿ͘

ϱ͘ϲ

WŽƚĞŶƚŝĂů^ƵďƐŝĚĞŶĐĞ

/ŶƚŚĞĐƵƌƌĞŶƚ'DDDW;^͕ϮϬϭϮď͖^ĞĐƚŝŽŶϲ͘ϯ͕ĂŶĚdĂďůĞϲͲϭͿ͕ƚŚĞƉƌŽƉŽƐĞĚůĂŶĚƐƵƌĨĂĐĞ
ŵŽŶŝƚŽƌŝŶŐĐŽŶƐŝƐƚƐŽĨŐƌŽƵŶĚͲůĞǀĞůƐƵƌǀĞǇƐ͕/Ŷ^ZŝŵĂŐĞƌǇ͕ĞǆƚĞŶƐŽŵĞƚĞƌƐ͕ĂŶĚƌĞǀŝĞǁŝŶŐƚŚŝƐ
ŝŶĨŽƌŵĂƚŝŽŶĂƚǀĂƌŝŽƵƐĨƌĞƋƵĞŶĐŝĞƐĚƵƌŝŶŐƉƌĞͲŽƉĞƌĂƚŝŽŶĂů͕ŽƉĞƌĂƚŝŽŶĂů͕ĂŶĚƉŽƐƚͲŽƉĞƌĂƚŝŽŶĂů
ƉĞƌŝŽĚƐ͘/ŶƚŚĞ'DDDW͕ŝƚŝƐƉƌŽƉŽƐĞĚƚŚĂƚŐƌŽƵŶĚͲůĞǀĞůƐƵƌǀĞǇƐďĞĐŽŶĚƵĐƚĞĚŽŶĂŶĂŶŶƵĂů
ďĂƐŝƐĨŽƌƚŚĞƉƌĞͲŽƉĞƌĂƚŝŽŶĂů͕ŽƉĞƌĂƚŝŽŶĂůĂŶĚƉŽƐƚŽƉĞƌĂƚŝŽŶĂůƉĞƌŝŽĚƐ͘dŚŝƐŵĞƚŚŽĚŽůŽŐǇĂŶĚ
ĨƌĞƋƵĞŶĐǇƉƌŽƉŽƐĞĚŝŶƚŚĞ'DDDW;^͕ϮϬϭϮďͿĂƌĞĂƉƉƌŽƉƌŝĂƚĞ͘
dŚĞĐƵƌƌĞŶƚ'DDDWƉƌŽƉŽƐĞƐƚŽĂĐƋƵŝƌĞ/Ŷ^ZŝŵĂŐĞƌǇŽŶĐĞĚƵƌŝŶŐƚŚĞƉƌĞͲŽƉĞƌĂƚŝŽŶĂů
ƉĞƌŝŽĚ͕ŽŶĐĞĞǀĞƌǇĨŝǀĞǇĞĂƌƐĚƵƌŝŶŐƚŚĞŽƉĞƌĂƚŝŽŶĂůƉĞƌŝŽĚ͕ĂŶĚƚǁŝĐĞĂƚĨŝǀĞͲǇĞĂƌŝŶƚĞƌǀĂůƐ
ĚƵƌŝŶŐƚŚĞƉŽƐƚŽƉĞƌĂƚŝŽŶĂůƉĞƌŝŽĚ͘/Ŷ^ZŝƐĂƉŽǁĞƌĨƵůƚŽŽůƚŚĂƚĐŽƐƚͲĞĨĨŝĐŝĞŶƚůǇŵĞĂƐƵƌĞƐ
ŐƌŽƵŶĚƐƵƌĨĂĐĞĚĞĨŽƌŵĂƚŝŽŶƚŚƌŽƵŐŚŽƵƚĂŶĂƌĞĂŽĨŝŶƚĞƌĞƐƚ͘dŚƵƐ͕ƚŚĞWĂŶĞůĂŐƌĞĞƐǁŝƚŚƚŚĞ
ƐĞůĞĐƚŝŽŶŽĨƚŚŝƐƚĞĐŚŶŽůŽŐǇŝŶƚŚĞ'DDDWĂŶĚƌĞĐŽŵŵĞŶĚƐƚŚĞĨŽůůŽǁŝŶŐ͗
x dŚĞĂǀĂŝůĂďŝůŝƚǇŽĨŚŝƐƚŽƌŝĐĂů/Ŷ^ZŝŵĂŐĞƌǇŝŶƚŚĞWƌŽũĞĐƚĂƌĞĂƐŚŽƵůĚďĞŝŶǀĞƐƚŝŐĂƚĞĚĂŶĚ͕ŝĨ
ĂǀĂŝůĂďůĞ͕ĂĐƋƵŝƌĞĚĂŶĚƉƌŽĐĞƐƐĞĚƚŽŽďƚĂŝŶĂƉƌĞͲŽƉĞƌĂƚŝŽŶĂůĂƐƐĞƐƐŵĞŶƚƐŽĨůĂŶĚ
ƐƵďƐŝĚĞŶĐĞ
x /Ŷ^ZŝŵĂŐĞƌǇƐŚŽƵůĚďĞĂĐƋƵŝƌĞĚĂŶĚƉƌŽĐĞƐƐĞĚĞǀĞƌǇǇĞĂƌĚƵƌŝŶŐƚŚĞĨŝƌƐƚƚĞŶǇĞĂƌƐŽĨƚŚĞ
ŽƉĞƌĂƚŝŽŶĂůƉĞƌŝŽĚ
x /Ŷ^ZŝŵĂŐĞƌǇƐŚŽƵůĚďĞĂĐƋƵŝƌĞĚĂŶĚƉƌŽĐĞƐƐĞĚĞǀĞƌǇĨŝǀĞǇĞĂƌƐĨŽƌǇĞĂƌƐϭϭƚŚƌŽƵŐŚϱϬŽĨ
ƚŚĞŽƉĞƌĂƚŝŽŶĂůƉĞƌŝŽĚ
x /Ŷ^ZŝŵĂŐĞƌǇƐŚŽƵůĚďĞĂĐƋƵŝƌĞĚĂŶĚƉƌŽĐĞƐƐĞĚĞǀĞƌǇǇĞĂƌĨŽƌǇĞĂƌƐϭƚŚƌŽƵŐŚϱŽĨƚŚĞ
ƉŽƐƚͲŽƉĞƌĂƚŝŽŶĂůƉĞƌŝŽĚ
x /Ŷ^ZŝŵĂŐĞƌǇƐŚŽƵůĚďĞĂĐƋƵŝƌĞĚĂŶĚƉƌŽĐĞƐƐĞĚĞǀĞƌǇĨŝǀĞǇĞĂƌƐƚŚĞƌĞĂĨƚĞƌĚƵƌŝŶŐƚŚĞ
ƉŽƐƚͲŽƉĞƌĂƚŝŽŶĂůƉĞƌŝŽĚ
/ŶĐŽŶũƵŶĐƚŝŽŶǁŝƚŚŐƌŽƵŶĚǁĂƚĞƌŵŽŶŝƚŽƌŝŶŐĚĂƚĂ͕/Ŷ^ZĂŶĂůǇƐŝƐŚĂƐƚŚĞƉŽƚĞŶƚŝĂůƚŽŝŶĚŝĐĂƚĞ
ƚŚĞƉƌĞƐĞŶĐĞĂŶĚůŽĐĂƚŝŽŶŽĨŐƌŽƵŶĚǁĂƚĞƌďĂƌƌŝĞƌƐ͘/ŶĂĚĚŝƚŝŽŶ͕/Ŷ^ZĚĂƚĂŝŶƚŚĞĞĂƌůǇǇĞĂƌƐŽĨ
ƚŚĞƉƌŽƉŽƐĞĚƉƵŵƉŝŶŐĂƚƚŚĞĂĚŝǌWƌŽũĞĐƚŝƐĞƐƉĞĐŝĂůůǇŝŵƉŽƌƚĂŶƚďĞĐĂƵƐĞŵŽƐƚŽĨƚŚĞ
ĚƌĂǁĚŽǁŶƉƌŽǆŝŵĂƚĞƚŽƚŚĞĂĚŝǌWƌŽũĞĐƚǁĞůůͲĨŝĞůĚ;ŝ͘Ğ͕͘ĂƌĞĂƐƉƌŽŶĞƚŽůĂŶĚƐƵďƐŝĚĞŶĐĞͿǁŝůů
ŽĐĐƵƌŝŶƚŚĞƐĞĞĂƌůǇǇĞĂƌƐ͘
/ŶƚŚĞ'DDDW;^͕ϮϬϭϮď͖&ŝŐƵƌĞϱͲϮͿ͕ŝƚŝƐƉƌŽƉŽƐĞĚƚŚĂƚƚŚƌĞĞďŽƌĞŚŽůĞĞǆƚĞŶƐŽŵĞƚĞƌƐďĞ
ƉůĂĐĞĚŝŶƐƚƌĂƚĞŐŝĐůŽĐĂƚŝŽŶƐǁŝƚŚƚŚĞŚŝŐŚĞƐƚƉƌŽďĂďŝůŝƚǇŽĨůĂŶĚƐƵďƐŝĚĞŶĐĞƉƌŽǆŝŵĂƚĞƚŽƚŚĞ
ĂĚŝǌWƌŽũĞĐƚǁĞůůͲĨŝĞůĚ͘ŽƌĞŚŽůĞĞǆƚĞŶƐŽŵĞƚĞƌƐŵĞĂƐƵƌĞƚŚĞĐŽŶƚŝŶƵŽƵƐĐŚĂŶŐĞŝŶǀĞƌƚŝĐĂů


ϲϰ



ZĞƉŽƌƚŽĨƚŚĞ/ŶĚĞƉĞŶĚĞŶƚWĞĞƌZĞǀŝĞǁWĂŶĞůĨŽƌ
ƚŚĞ'ƌŽƵŶĚǁĂƚĞƌDĂŶĂŐĞŵĞŶƚ͕DŽŶŝƚŽƌŝŶŐ͕ĂŶĚDŝƚŝŐĂƚŝŽŶWůĂŶĨŽƌ
ƚŚĞĂĚŝǌsĂůůĞǇ'ƌŽƵŶĚǁĂƚĞƌŽŶƐĞƌǀĂƚŝŽŶ͕ZĞĐŽǀĞƌǇ͕ĂŶĚ^ƚŽƌĂŐĞWƌŽũĞĐƚ

ĚŝƐƚĂŶĐĞďĞƚǁĞĞŶƚŚĞůĂŶĚƐƵƌĨĂĐĞĂŶĚĂƐƵďƐƵƌĨĂĐĞƌĞĨĞƌĞŶĐĞƉŽŝŶƚŝŶĂďŽƌĞŚŽůĞ͕ǁŚĞƌĞĂŶ
ĂŶĐŚŽƌŝƐƉůĂĐĞĚ͘EŽŝŶĨŽƌŵĂƚŝŽŶŝƐƉƌŽǀŝĚĞĚŽŶŚŽǁƚŚĞĞǆƚĞŶƐŽŵĞƚĞƌƐǁŝůůďĞĐŽŶƐƚƌƵĐƚĞĚ
;Ğ͘Ő͕͘ǁŚĞƚŚĞƌƉŝƉĞ͕ĐĂďůĞ͕ƌŽĚƐ͕ŽƌŚŽǁŵĂŶǇĂŶĐŚŽƌƉŽŝŶƚƐǁŝůůďĞĐŽŶƐƚƌƵĐƚĞĚĂƚĞĂĐŚ
ĞǆƚĞŶƐŽŵĞƚĞƌƐŝƚĞͿ͘/ƚŝƐĂƐƐƵŵĞĚƚŚĂƚĞǆƚĞŶƐŽŵĞƚĞƌƐǁŽƵůĚďĞĐŽŶƐƚƌƵĐƚĞĚĚƵƌŝŶŐƚŚĞƉƌĞͲ
ŽƉĞƌĂƚŝŽŶĂůƉĞƌŝŽĚ͘ĞĨŽƌŵĂƚŝŽŶŽďƐĞƌǀĂƚŝŽŶƐǁŝůůďĞƌĞĐŽƌĚĞĚĚĂŝůǇĚƵƌŝŶŐƚŚĞŽƉĞƌĂƚŝŽŶĂů
ƉĞƌŝŽĚ͘dŚĞŽďƐĞƌǀĂƚŝŽŶĂůĨƌĞƋƵĞŶĐǇŝƐŶŽƚƐƚĂƚĞĚĨŽƌƚŚĞƉŽƐƚͲŽƉĞƌĂƚŝŽŶĂůƉĞƌŝŽĚ͘
/ƚŝƐƌĞĐŽŵŵĞŶĚĞĚƚŚĂƚƚŚĞĞǆƉĞĐƚĞĚŶƵŵďĞƌŽĨĂŶĐŚŽƌƉŽŝŶƚƐĂƚĞĂĐŚĞǆƚĞŶƐŽŵĞƚĞƌƐŝƚĞďĞ
ĚĞĨŝŶĞĚ͘ŐĞŶĞƌĂůĚĞƐĐƌŝƉƚŝŽŶŽĨĞǆƚĞŶƐŽŵĞƚĞƌĐŽŶƐƚƌƵĐƚŝŽŶĂŶĚŝŶƐƚƌƵŵĞŶƚĂƚŝŽŶ͕ĂŶĚĂ
ƌĞĐŽŵŵĞŶĚĞĚƉŽƐƚͲŽƉĞƌĂƚŝŽŶĂůƉĞƌŝŽĚŵĞĂƐƵƌĞŵĞŶƚƌĂƚĞƐŚŽƵůĚĂůƐŽďĞƐƉĞĐŝĨŝĞĚ͘ĂƚĂ
ƐƚŽƌĂŐĞ͕YͬYƉƌŽĐĞĚƵƌĞƐ͕ĂŶĚƚŚĞŵĞƚŚŽĚƐƵƐĞĚƚŽĂŶĂůǇǌĞĚĂƚĂƐŚŽƵůĚďĞĚĞǀĞůŽƉĞĚĂŶĚ
ĚŽĐƵŵĞŶƚĞĚƉƌŝŽƌƚŽĞǆƚĞŶƐŽŵĞƚĞƌŝŶƐƚĂůůĂƚŝŽŶ͘ǆƚĞŶƐŽŵĞƚĞƌĚĂƚĂĐĂŶďĞĐŽŵƉĂƌĞĚƚŽŝŶƚĞƌͲ
ĨĞƌŽŐƌĂŵƐŽĨƚǁŽƚĞŵƉŽƌĂůůǇͲĂĚũĂĐĞŶƚ/Ŷ^ZŝŵĂŐĞƐƚŽƉƌŽǀŝĚĞŐƌĞĂƚĞƌĐŽŶĨŝĚĞŶĐĞŝŶƚŚĞ
ƌĞŐŝŽŶĂůĞƐƚŝŵĂƚĞƐŽĨŐƌŽƵŶĚůĞǀĞůĚŝƐƉůĂĐĞŵĞŶƚƐĨƌŽŵ/Ŷ^Z͘
/ƚŝƐĞǆƚƌĞŵĞůǇĐŽƐƚůǇƚŽŝŶƐƚĂůůĞǆƚĞŶƐŽŵĞƚĞƌƐĂŶĚƚŚĞǇŽŶůǇƉƌŽǀŝĚĞƉŽŝŶƚƐŽƵƌĐĞĚĂƚĂ͘dŚĂƚŝƐ͕
ŽŶůǇƚŚƌĞĞŵĞĂƐƵƌĞŵĞŶƚƐŽĨůĂŶĚƐƵďƐŝĚĞŶĐĞǁŽƵůĚďĞƉƌŽǀŝĚĞĚĨŽƌƚŚĞĞŶƚŝƌĞƉƌŽũĞĐƚĂƌĞĂ͘
dŚĞƌĞĨŽƌĞ͕ŝƚŝƐƌĞĐŽŵŵĞŶĚĞĚƚŚĂƚŽŶůǇŽŶĞĞǆƚĞŶƐŽŵĞƚĞƌďĞŝŶƐƚĂůůĞĚĚƵƌŝŶŐƚŚĞƉƌĞͲ
ŽƉĞƌĂƚŝŽŶĂůƉĞƌŝŽĚ͘dŚĞŝŶƐƚĂůůĂƚŝŽŶŽĨƚŚĞƚǁŽĂĚĚŝƚŝŽŶĂůĞǆƚĞŶƐŽŵĞƚĞƌƐĐŽƵůĚďĞĚĞĨĞƌƌĞĚƵŶƚŝů
ĂƚĞŵƉŽƌĂůĂŶĚŵŽƌĞƐƉĂƚŝĂůůǇĞǆƚĞŶƐŝǀĞĚĂƚĂƐĞƚŽŶůĂŶĚƐƵďƐŝĚĞŶĐĞŝƐĂǀĂŝůĂďůĞ;ŝ͘Ğ͕͘/Ŷ^Z
ĚĂƚĂͿ͘/ĨƚŚĞ/Ŷ^ZĚĂƚĂŝŶĚŝĐĂƚĞƐƚŚĂƚůĂŶĚƐƵďƐŝĚĞŶĐĞŝƐĂŶhŶĚĞƐŝƌĂďůĞZĞƐƵůƚ͕ƚŚĞŶƚŚĞ
ĂĚĚŝƚŝŽŶĂůĞǆƚĞŶƐŽŵĞƚĞƌƐǁŽƵůĚďĞŝŶƐƚĂůůĞĚ͘dŚĞ/Ŷ^ZĚĂƚĂĐŽƵƉůĞĚǁŝƚŚƚŚĞůŝƚŚŽůŽŐŝĐ
ŝŶĨŽƌŵĂƚŝŽŶĨƌŽŵŶĞǁƉƌŽĚƵĐƚŝŽŶĂŶĚŵŽŶŝƚŽƌŝŶŐǁĞůůƐǁŽƵůĚďĞƵƐĞĚƚŽŚĞůƉůŽĐĂƚĞƚŚĞƐĞ
ĞǆƚĞŶƐŽŵĞƚĞƌƐ͘



ϲϱ

ZĞƉŽƌƚŽĨƚŚĞ/ŶĚĞƉĞŶĚĞŶƚWĞĞƌZĞǀŝĞǁWĂŶĞůĨŽƌ
ƚŚĞ'ƌŽƵŶĚǁĂƚĞƌDĂŶĂŐĞŵĞŶƚ͕DŽŶŝƚŽƌŝŶŐ͕ĂŶĚDŝƚŝŐĂƚŝŽŶWůĂŶĨŽƌ
ƚŚĞĂĚŝǌsĂůůĞǇ'ƌŽƵŶĚǁĂƚĞƌŽŶƐĞƌǀĂƚŝŽŶ͕ZĞĐŽǀĞƌǇ͕ĂŶĚ^ƚŽƌĂŐĞWƌŽũĞĐƚ



ϲ͘Ϭ 'DDDW>Z/&/d/KEZYh^d^
dŚĞ'DDDW;^͕ϮϬϭϮďͿǁĂƐĚĞǀĞůŽƉĞĚƚŽĚĞƐĐƌŝďĞŚŽǁƚŚĞĂĚŝǌWƌŽũĞĐƚĐŽƵůĚďĞŽƉĞƌĂƚĞĚ
ƚŽĂǀŽŝĚhŶĚĞƐŝƌĂďůĞZĞƐƵůƚƐƚŚƌŽƵŐŚŵŽŶŝƚŽƌŝŶŐĂŶĚĂĚĂƉƚŝǀĞŵĂŶĂŐĞŵĞŶƚ͘ĂƐĞĚŽŶĐƵƌƌĞŶƚ
ŬŶŽǁůĞĚŐĞ͕ŝŶŐĞŶĞƌĂů͕ƚŚĞĐƵƌƌĞŶƚ'DDDWƉƌĞƐĞŶƚƐƚŚĞĨŽůůŽǁŝŶŐ͗
x ƚŚŽƌŽƵŐŚĚĞƐĐƌŝƉƚŝŽŶŽĨƚŚĞhŶĚĞƐŝƌĂďůĞZĞƐƵůƚƐ
x ƌŝŐŽƌŽƵƐĂŶĚĂƉƉƌŽƉƌŝĂƚĞŵŽŶŝƚŽƌŝŶŐƉƌŽŐƌĂŵ;ƚŚĂƚĐĂŶďĞƐƵƉƉůĞŵĞŶƚĞĚďǇ
ƌĞĐŽŵŵĞŶĚĂƚŝŽŶƐƉƌĞƐĞŶƚĞĚŚĞƌĞŝŶͿ
x WƌĂĐƚŝĐĂů͕ĞĨĨĞĐƚŝǀĞ͕ĂŶĚĂƉƉƌŽƉƌŝĂƚĞŵĂŶĂŐĞŵĞŶƚĂŶĚŵŝƚŝŐĂƚŝŽŶĂĐƚŝŽŶƐ;ǁŚŝĐŚ͕ĐĂŶďĞ
ƐƵƉƉůĞŵĞŶƚĞĚ͕ŝĨĨĞĂƐŝďůĞ͕ďǇƌĞĐŽŵŵĞŶĚĂƚŝŽŶƐƉƌĞƐĞŶƚĞĚŚĞƌĞŝŶͿ
dŚĞŵŽŶŝƚŽƌŝŶŐƉƌŽŐƌĂŵŝŶƚŚĞ'DDDWǁŝůůŐĞŶĞƌĂƚĞŶĞǁŝŶĨŽƌŵĂƚŝŽŶƚŚĂƚ͕ŽǀĞƌƚŝŵĞ͕ǁŝůů
ŝŵƉƌŽǀĞƚŚĞƵŶĚĞƌƐƚĂŶĚŝŶŐŽĨƚŚĞŚǇĚƌŽůŽŐŝĐƐǇƐƚĞŵƚƌŝďƵƚĂƌǇƚŽƚŚĞĂĚŝǌWƌŽũĞĐƚ͘dŚŝƐŶĞǁ
ĚĂƚĂƐŚŽƵůĚďĞĐŽŶƐŝĚĞƌĞĚŝŶƚŚĞĚĞǀĞůŽƉŵĞŶƚŽĨƵƉĚĂƚĞĚ͕ĐĂůŝďƌĂƚĞĚ͕ŶƵŵĞƌŝĐĂůŐƌŽƵŶĚǁĂƚĞƌ
ŵŽĚĞůŝŶŐĞĨĨŽƌƚƐ͘dŚĞ'DDDWǁŝůůŶĞĞĚƚŽďĞƵƉĚĂƚĞĚƉĞƌŝŽĚŝĐĂůůǇŝŶůŝŐŚƚŽĨŶĞǁĚĂƚĂ͕
ŵŽĚĞůŝŶŐ͕ĂŶĚŽǀĞƌĂůůŝŵƉƌŽǀĞĚƵŶĚĞƌƐƚĂŶĚŝŶŐ͘dŚŝƐŵĂǇƌĞƐƵůƚŝŶƌĞĨŝŶĞŵĞŶƚƐƚŽƚŚĞ
ŵŽŶŝƚŽƌŝŶŐ͕ŵĂŶĂŐĞŵĞŶƚĂŶĚŵŝƚŝŐĂƚŝŽŶĂĐƚŝŽŶƐŽǀĞƌƚŝŵĞ͘
ĨƚĞƌƌĞǀŝĞǁŝŶŐƚŚĞ'DDDW͕ƚŚĞWĂŶĞůŚĂƐƉƌĞƐĞŶƚĞĚĐĞƌƚĂŝŶƌĞĐŽŵŵĞŶĚĂƚŝŽŶƐ;ƐĞĞ^ĞĐƚŝŽŶƐϰ
ĂŶĚϳͿ͘/ŶĂĚĚŝƚŝŽŶ͕ƚŚĞWĂŶĞůŚĂƐƐƉĞĐŝĨŝĐĐůĂƌŝĨŝĐĂƚŝŽŶƌĞƋƵĞƐƚƐǁŝƚŚƌĞƐƉĞĐƚƚŽĐĞƌƚĂŝŶ
ƐƚĂƚĞŵĞŶƚƐŽƌƐĞĐƚŝŽŶƐŝŶƚŚĞ'DDDW͘

ϲ͘ϭ

ŚĂƉƚĞƌϭ

ŽŵŵĞŶƚϭ͘^ĞĐƚŝŽŶϭ͘ϭ͕WĂŐĞϴ͘͞ƐƉƌĞĂĚŝŶŐďĂƐŝŶƐ͘͟ŽŵŵĞŶƚ͗^ƉƌĞĂĚŝŶŐďĂƐŝŶƐŵĂǇŝŶĐƵƌ
ĞǀĂƉŽƌĂƚŝǀĞůŽƐƐĞƐ͘/ƚƐŚŽƵůĚďĞŶŽƚĞĚŝĨŝŶũĞĐƚŝŽŶǁĞůůƐŚĂǀĞďĞĞŶĐŽŶƐŝĚĞƌĞĚ͘
ŽŵŵĞŶƚϮ͘^ĞĐƚŝŽŶϭ͘ϰ͘ϭ͕WĂŐĞϭϰ͘͞^DtǁŝůůďĞƚŚĞƉƵďůŝĐĂŐĞŶĐǇĐĂƌƌǇŝŶŐŽƵƚƚŚĞWƌŽũĞĐƚ
ĂŶĚǁŝůůĂůƐŽďĞƚŚĞƉƵďůŝĐĂŐĞŶĐǇǁŝƚŚƚŚĞŐƌĞĂƚĞƐƚƌĞƐƉŽŶƐŝďŝůŝƚǇĨŽƌƐƵƉĞƌǀŝƐŝŶŐƚŚĞWƌŽũĞĐƚ͘͟
ŽŵŵĞŶƚ͗ŶŽƌŐĂŶŝǌĂƚŝŽŶĂůĨůŽǁĐŚĂƌƚǁŽƵůĚŚĞůƉƚŚĞƌĞĂĚĞƌƚŽƵŶĚĞƌƐƚĂŶĚǁŚŽŝƐƌĞƐƉŽŶƐŝďůĞ
ĨŽƌŽƉĞƌĂƚŝŽŶĂůĚĞĐŝƐŝŽŶƐ͕ŵŝƚŝŐĂƚŝŽŶĚĞĐŝƐŝŽŶƐ͕ŽƉĞƌĂƚŝŽŶĂůŽǀĞƌƐŝŐŚƚ͕ĂŶĚŽǀĞƌĂůůĐŽŶƚƌŽůŽĨƚŚĞ
ĂĚŝǌWƌŽũĞĐƚ͘
ŽŵŵĞŶƚϯ͘^ĞĐƚŝŽŶϭ͘ϰ͘ϰ͕WĂŐĞϭϲ͘͞&sDtǁŝůůůĞĂƐĞĂůůWƌŽũĞĐƚĨĂĐŝůŝƚŝĞƐĂŶĚĐŽŶƚƌŽůĂŶĚ
ŽƉĞƌĂƚĞƚŚĞWƌŽũĞĐƚĚƵƌŝŶŐŝƚƐĞŶƚŝƌĞĚƵƌĂƚŝŽŶ͘͟ŽŵŵĞŶƚ͗^ĞĐƚŝŽŶϭ͘ϰ͘ϭƐĂǇƐ^DtǁŝůůĨƵůĨŝůů
ƚŚŝƐƌŽůĞ͘
ŽŵŵĞŶƚϰ͘^ĞĐƚŝŽŶϭ͘ϱ͘ϭ͕WĂŐĞϭϴ͘͞ǆƚƌĂĐƚŝŽŶŝŶĂŶǇŐŝǀĞŶǇĞĂƌŵĂǇƌĂŶŐĞĨƌŽŵϮϱ͕ϬϬϬƚŽ
ϳϱ͕ϬϬϬĂĨǇƚŽĂĐĐŽŵŵŽĚĂƚĞĐĂƌƌǇŽǀĞƌ͕ďƵƚƐŚĂůůŶŽƚĞǆĐĞĞĚŵŽƌĞƚŚĂŶĂŶĂǀĞƌĂŐĞŽĨϱϬ͕ϬϬϬĂĨǇ
ŵĞĂƐƵƌĞĚŽǀĞƌĂϭϬͲǇĞĂƌƉĞƌŝŽĚ͕ŝŶĐůƵƐŝǀĞŽĨĂŐƌŝĐƵůƚƵƌĂůƉƌŽĚƵĐƚŝŽŶďǇĂĚŝǌ͘WƌŽũĞĐƚ
ƉĂƌƚŝĐŝƉĂŶƚƐĐĂŶĐĂƌƌǇŽǀĞƌƚŚĞŝƌĂŶŶƵĂůĂůůŽĐĂƚŝŽŶƐďǇƐƚŽƌŝŶŐƚŚĞŝƌǁĂƚĞƌŝŶƚŚĞďĂƐŝŶĨŽƌůĂƚĞƌ


ϲϲ

ZĞƉŽƌƚŽĨƚŚĞ/ŶĚĞƉĞŶĚĞŶƚWĞĞƌZĞǀŝĞǁWĂŶĞůĨŽƌ
ƚŚĞ'ƌŽƵŶĚǁĂƚĞƌDĂŶĂŐĞŵĞŶƚ͕DŽŶŝƚŽƌŝŶŐ͕ĂŶĚDŝƚŝŐĂƚŝŽŶWůĂŶĨŽƌ
ƚŚĞĂĚŝǌsĂůůĞǇ'ƌŽƵŶĚǁĂƚĞƌŽŶƐĞƌǀĂƚŝŽŶ͕ZĞĐŽǀĞƌǇ͕ĂŶĚ^ƚŽƌĂŐĞWƌŽũĞĐƚ



ĞǆƚƌĂĐƚŝŽŶĂŶĚĚĞůŝǀĞƌǇĚƵƌŝŶŐĚƌŽƵŐŚƚŽƌĞŵĞƌŐĞŶĐǇĐŽŶĚŝƚŝŽŶƐǁŝƚŚŝŶƚŚĞϱϬͲǇĞĂƌŽƉĞƌĂƚŝŽŶ
ƉĞƌŝŽĚ͛͘ŽŵŵĞŶƚ͗tŚĞƚŚĞƌƚŚĞƐĞĐŽŶĚƐĞŶƚĞŶĐĞĐĂƌƌŝĞƐƉƌĞĐĞĚĞŶĐĞŽǀĞƌƚŚĞĨŝƌƐƚƌĞƋƵŝƌĞƐ
ĐůĂƌŝĨŝĐĂƚŝŽŶ;Ğ͘Ő͕͘ŝĨŝŶƚŚĞĨŝƌƐƚƚĞŶǇĞĂƌƐĂƉĂƌƚŝĐŝƉĂŶƚďƵŝůĚƐƵƉƐŽŵĞĐĂƌƌǇŽǀĞƌ͕ĐĂŶƚŚĞǇĐĂƵƐĞ
ƚŚĞϱϬ͕ϬϬϬ&zϭϬǇĞĂƌƌŽůůŝŶŐĂǀĞƌĂŐĞƚŽďĞĞǆĐĞĞĚĞĚŝŶĂŶǇŽĨƚŚĞƐƵďƐĞƋƵĞŶƚϭϬǇĞĂƌƐ͍Ϳ͘dŚŝƐ
ƌĞƋƵŝƌĞƐĐůĂƌŝĨŝĐĂƚŝŽŶ͘
ŽŵŵĞŶƚϱ͘^ĞĐƚŝŽŶϭ͘ϲ͕WĂŐĞϭϵ͘͞Z͘͟ŽŵŵĞŶƚ͗dŚŝƐĂĐƌŽŶǇŵƐŚŽƵůĚďĞƐƉĞůůĞĚŽƵƚĂƐ
ĨŽůůŽǁƐ͕ƌŝǌŽŶĂĂŶĚĂůŝĨŽƌŶŝĂZĂŝůƌŽĂĚ͘
ŽŵŵĞŶƚϲ͘^ĞĐƚŝŽŶϭ͘ϳ͕WĂŐĞϮϬ͘͞ZĞŐĂƌĚůĞƐƐŽĨĂŶǇƉŚĂƐŝŶŐ͕ƚŚĞĂǀĞƌĂŐĞĂŶŶƵĂůĞǆƚƌĂĐƚŝŽŶ
ŽǀĞƌƚŚĞϱϬǇĞĂƌƐŽĨWƌŽũĞĐƚŽƉĞƌĂƚŝŽŶƐǁŝůůŶŽƚĞǆĐĞĞĚϱϬ͕ϬϬϬĂĨǇĨƌŽŵĂůůĐŽŵďŝŶĞĚĂĚŝǌ
ŐƌŝĐƵůƚƵƌĂůWƌŽŐƌĂŵĂŶĚWƌŽũĞĐƚƉƵŵƉŝŶŐ͘͟ŽŵŵĞŶƚ͗dŚĞƉŚƌĂƐĞ͞ŵĞĂƐƵƌĞĚŽǀĞƌĂϭϬǇĞĂƌ
ĂǀĞƌĂŐŝŶŐƉĞƌŝŽĚ͟ƐŚŽƵůĚďĞĂĚĚĞĚ͘

ϲ͘Ϯ

ŚĂƉƚĞƌϯ

ŽŵŵĞŶƚϳ͘&ŽŽƚŶŽƚĞϴWĂŐĞ͕ϯϰ͘͞dŚĞϭϬϬͲǇĞĂƌƚŝŵĞĨƌĂŵĞĂƐƐƵŵĞƐŶŽWƌŽũĞĐƚƉƵŵƉŝŶŐĚƵƌŝŶŐ
ǇĞĂƌƐϱϭƚŚƌŽƵŐŚϭϬ͘͟ŽŵŵĞŶƚ͗dŚŝƐĞǆƉůĂŶĂƚŝŽŶƐŚŽƵůĚďĞƉůĂĐĞĚďĞĨŽƌĞƚŚĞƚĂďůĞĂƐƚŚŝƐŝƐ
ƚŚĞĨŝƌƐƚƚŝŵĞƚŚŝƐĐŽŶĐĞƉƚŝƐŝŶƚƌŽĚƵĐĞĚ͘
ŽŵŵĞŶƚϴ͘ŚĂƉƚĞƌϯWĂŐĞϯϱ͘͞ĂůůŽǁĨŽƌƚŚĞĐĂƌƌǇŽǀĞƌŽĨŶĂƚŝǀĞǁĂƚĞƌŝŶƐƚŽƌĂŐĞ͘͟
ŽŵŵĞŶƚ͗dŚŝƐĐŽŶĐĞƉƚŶĞĞĚƐƚŽďĞďĞƚƚĞƌĞǆƉůĂŝŶĞĚ͘

ϲ͘ϯ

ŚĂƉƚĞƌϰ

ŽŵŵĞŶƚϵ͘dĂďůĞϰͲϮ͘WĂŐĞϰϮ͘ŽůƵŵŶϯ͕ZŽǁϱŝŶƚŚĞůŽǁĞƐƚƌĞĐŚĂƌŐĞƐĐĞŶĂƌŝŽ͞ϬʹϴϬ
ƌĂǁĚŽǁŶĂƚƌŝƐƚŽůƌǇ>ĂŬĞ;ĨĞĞƚͿ͘͟ŽŵŵĞŶƚ͗dŚĞŶŽƚŝŶŐƚŚĂƚƚŚĞůĞĂƐƚĚƌĂǁĚŽǁŶĂƚƚŚŝƐ
ƌĞĐĞƉƚŽƌŝƐĂƐƐŽĐŝĂƚĞĚǁŝƚŚƚŚĞůŽǁĞƐƚƌĞĐŚĂƌŐĞŝƐĐŽƵŶƚĞƌͲŝŶƚƵŝƚŝǀĞ͘dŚŝƐĐŽƵůĚŽŶůǇďĞĐŽƌƌĞĐƚŝĨ
ƚŚĞƌĞĂĚĞƌƵŶĚĞƌƐƚĂŶĚƐƚŚĂƚ͕ƚŽĐĂůŝďƌĂƚĞƚŚĞŐƌŽƵŶĚǁĂƚĞƌŵŽĚĞůǁŝƚŚƚŚĞůŽǁĞƐƚƌĞĐŚĂƌŐĞ
;^ĐĞŶĂƌŝŽϮͿ͕ƚŚĞŚǇĚƌĂƵůŝĐĐŽŶĚƵĐƚŝǀŝƚŝĞƐƵƐĞĚŝŶƚŚŝƐŵŽĚĞůǁĞƌĞĂůƐŽƚŚĞůŽǁĞƐƚ͘
ŽŵŵĞŶƚϭϬ͘&ŝŐƵƌĞϰͲϳWĂŐĞϰϴ͘dŚĞϬͲĨŽŽƚĐŽŶƚŽƵƌŝŶ>ĂǇĞƌϮŝƐĐůŽƐĞƌƚŽƚŚĞĂĚŝǌWƌŽũĞĐƚ
ǁĞůůͲĨŝĞůĚƵŶĚĞƌůŽǁƌĞĐŚĂƌŐĞĐŽŶĚŝƚŝŽŶƐ͘dŚŝƐŝƐĐŽƵŶƚĞƌͲŝŶƚƵŝƚŝǀĞ͕ƵŶůĞƐƐƚŚĞƌĞĂĚĞƌ
ƵŶĚĞƌƐƚĂŶĚƐƚŚĂƚƚŽĐĂůŝďƌĂƚĞƚŚĞŐƌŽƵŶĚǁĂƚĞƌŵŽĚĞůǁŝƚŚƚŚĞůŽǁĞƐƚƌĞĐŚĂƌŐĞ;^ĐĞŶĂƌŝŽϮͿ͕ƚŚĞ
ŚǇĚƌĂƵůŝĐĐŽŶĚƵĐƚŝǀŝƚŝĞƐƵƐĞĚŝŶƚŚŝƐŵŽĚĞůǁĞƌĞĂůƐŽƚŚĞůŽǁĞƐƚ;^ĂŵĞĂƐĐŽŵŵĞŶƚϵͿ͘
ŽŵŵĞŶƚϭϭ͘^ĞĐƚŝŽŶϰ͘Ϯ͘ϭ͘ϱWĂŐĞϱϮ͘͞ZĞƐƵůƚƐŽĨƚŚĞŵŽĚĞůŝŶŐŝŶĚŝĐĂƚĞƚŚĂƚƚŚĞƐĂůŝŶĞͲ
ĨƌĞƐŚǁĂƚĞƌŝŶƚĞƌĨĂĐĞŝŶƚŚĞƌŝƐƚŽůƌǇ>ĂŬĞĂƌĞĂǁŽƵůĚŵŽǀĞƵƉƚŽϭϬ͕ϰϬϬĨĞĞƚŶŽƌƚŚĞĂƐƚĚƵƌŝŶŐ
zĞĂƌƐϭƚŽϱϬƵŶĚĞƌƚŚĞWƌŽũĞĐƚ^ĐĞŶĂƌŝŽ͕ƵƉƚŽϵ͕ϳϬϬĨĞĞƚƵŶĚĞƌ^ĞŶƐŝƚŝǀŝƚǇ^ĐĞŶĂƌŝŽϭ͕ĂŶĚƵƉƚŽ
ϲ͕ϯϬϬĨĞĞƚƵŶĚĞƌ^ĞŶƐŝƚŝǀŝƚǇ^ĐĞŶĂƌŝŽϮ͘͟dŚĞ'DDDWŶĞĞĚƐƚŽĞǆƉůĂŝŶǁŚǇƚŚĞŝŶƚĞƌĨĂĐĞĚŽĞƐ
ŶŽƚŵŽǀĞĂƐĨĂƌƵŶĚĞƌƌĞĚƵĐĞĚƌĞĐŚĂƌŐĞĐŽŶĚŝƚŝŽŶƐďĞĐĂƵƐĞƚŚŝƐĐŽŶĐĞƉƚŝƐĐŽƵŶƚĞƌͲŝŶƚƵŝƚŝǀĞ͘
dŚĞƌĞĂĚĞƌŶĞĞĚƐƚŽƵŶĚĞƌƐƚĂŶĚƚŚĂƚƚŽĐĂůŝďƌĂƚĞƚŚĞŐƌŽƵŶĚǁĂƚĞƌŵŽĚĞůǁŝƚŚƚŚĞůŽǁĞƐƚ



ϲϳ

ZĞƉŽƌƚŽĨƚŚĞ/ŶĚĞƉĞŶĚĞŶƚWĞĞƌZĞǀŝĞǁWĂŶĞůĨŽƌ
ƚŚĞ'ƌŽƵŶĚǁĂƚĞƌDĂŶĂŐĞŵĞŶƚ͕DŽŶŝƚŽƌŝŶŐ͕ĂŶĚDŝƚŝŐĂƚŝŽŶWůĂŶĨŽƌ
ƚŚĞĂĚŝǌsĂůůĞǇ'ƌŽƵŶĚǁĂƚĞƌŽŶƐĞƌǀĂƚŝŽŶ͕ZĞĐŽǀĞƌǇ͕ĂŶĚ^ƚŽƌĂŐĞWƌŽũĞĐƚ



ƌĞĐŚĂƌŐĞ;^ĐĞŶĂƌŝŽϮͿ͕ƚŚĞŚǇĚƌĂƵůŝĐĐŽŶĚƵĐƚŝǀŝƚŝĞƐƵƐĞĚŝŶƚŚŝƐŵŽĚĞůǁĞƌĞĂůƐŽƚŚĞůŽǁĞƐƚ
;^ĂŵĞĂƐĐŽŵŵĞŶƚϵͿ͘
ŽŵŵĞŶƚϭϮ͘^ĞĐƚŝŽŶϰ͘Ϯ͘ϭ͘ϱWĂŐĞϱϮ͘͞ƐĂƉƌĞĐĂƵƚŝŽŶĂƌǇŵĞĂƐƵƌĞƚŽůŝŵŝƚƚŚĞŵŝŐƌĂƚŝŽŶŽĨ
ŚǇƉĞƌͲƐĂůŝŶĞŐƌŽƵŶĚǁĂƚĞƌĂŶĚƉƌŽƚĞĐƚƚŚĞŚĞĂůƚŚŽĨƚŚĞĂƋƵŝĨĞƌƵŶĚĞƌƚŚĞŽƵŶƚǇKƌĚŝŶĂŶĐĞ͕ƚŚĞ
ƐĂůŝŶĞͲĨƌĞƐŚǁĂƚĞƌďŽƵŶĚĂƌǇƐŚĂůůďĞŵŽŶŝƚŽƌĞĚĂŶĚŝƚƐŵŝŐƌĂƚŝŽŶůŝŵŝƚĞĚƚŽϲ͕ϬϬϬĨƚŶŽƌƚŚĞĂƐƚŽĨ
ƚŚĞĚƌǇůĂŬĞƐƚŚƌŽƵŐŚƉŚǇƐŝĐĂůŵĞĂƐƵƌĞƐ;Ğ͘Ő͕͘ŝŶũĞĐƚŝŽŶŽƌĞǆƚƌĂĐƚŝŽŶǁĞůůƐͿŽƌƉƵŵƉŝŶŐ
ƌĞƐƚƌŝĐƚŝŽŶƐŝĨƉŚǇƐŝĐĂůŵĞĂƐƵƌĞƐƉƌŽǀĞŝŶĞĨĨĞĐƚŝǀĞ͘͟ŽŵŵĞŶƚ͗WƵŵƉŝŶŐƌĞƐƚƌŝĐƚŝŽŶƐŵĂǇďĞĂ
ůĞĂƐƚƉƌĞĨĞƌƌĞĚŵŝƚŝŐĂƚŝŽŶŵĞƚŚŽĚŝŶƚĞƌŵƐŽĨƚŚĞƌĂƉŝĚŝƚǇĂŶĚƚĂƌŐĞƚĞĚŶĂƚƵƌĞŽĨĂƌĞƋƵŝƌĞĚ
ƌĞƐƉŽŶƐĞ;ƐĞĞ^ĞĐƚŝŽŶƐϰĂŶĚϳͿ͘

ϲ͘ϰ

ŚĂƉƚĞƌϱ

ŽŵŵĞŶƚϭϯ͘ŚĂƉƚĞƌϱWĂŐĞϲϯ͘͞ƚŽƚĂůŽĨƚŚŝƌƚĞĞŶĚŝĨĨĞƌĞŶƚƚǇƉĞƐŽĨŵŽŶŝƚŽƌŝŶŐĨĞĂƚƵƌĞƐ
ŚĂǀĞďĞĞŶŝĚĞŶƚŝĨŝĞĚĨŽƌĂƐƐĞƐƐŝŶŐƉŽƚĞŶƚŝĂůŝŵƉĂĐƚƐƚŽĐƌŝƚŝĐĂůƌĞƐŽƵƌĐĞƐĚƵƌŝŶŐƚŚĞƚĞƌŵŽĨƚŚĞ
WƌŽũĞĐƚ͕ĂƐŝĚĞŶƚŝĨŝĞĚŝŶŚĂƉƚĞƌϰ͘ƐƵŵŵĂƌǇŽĨƚŚĞƐĞƚŚŝƌƚĞĞŶƚǇƉĞƐŽĨŵŽŶŝƚŽƌŝŶŐĨĞĂƚƵƌĞƐ͕ĂƐ
ǁĞůůĂƐŵŽŶŝƚŽƌŝŶŐĨƌĞƋƵĞŶĐŝĞƐĂŶĚƉĂƌĂŵĞƚĞƌƐƚŽďĞŵŽŶŝƚŽƌĞĚ͕ŝƐƉƌŽǀŝĚĞĚŝŶdĂďůĞƐϱͲϭĂŶĚϱͲ
Ϯ͘>ŽĐĂƚŝŽŶƐĂƌĞƐŚŽǁŶŝŶ&ŝŐƵƌĞƐϱͲϭĂŶĚϱͲϮ͘͟ŽŵŵĞŶƚ͗dŚĞ͞ĨĞĂƚƵƌĞƐ͟ĂƌĞŶŽƚŝĚĞŶƚŝĨŝĂďůĞ
ŽŶ&ŝŐƵƌĞƐϱͲϭŽƌϱͲϮ͕ĂŶĚĂƌĞŶŽƚůĂďĞůĞĚǁŝƚŚŝĚĞŶƚŝĨŝĞƌƐ͘>ĂƌŐĞƌĐŽƉŝĞƐŽĨ&ŝŐƵƌĞƐϱͲϭĂŶĚϱͲϮ
ƐŚŽƵůĚďĞƉƌŽǀŝĚĞĚ͘
ŽŵŵĞŶƚϭϰ͘^ĞĐƚŝŽŶϱ͘ϴWĂŐĞϳϯ͘͞ƚǇƉŝĐĂůŽďƐĞƌǀĂƚŝŽŶǁĞůůĐůƵƐƚĞƌĐŽŵƉůĞƚŝŽŶŝƐŝůůƵƐƚƌĂƚĞĚ
ŽŶ&ŝŐƵƌĞϱͲϱ͘͟ŽŵŵĞŶƚ͗/ƚǁŽƵůĚďĞƵƐĞĨƵůƚŽŬŶŽǁǁŚŝĐŚ&ŽƌŵĂƚŝŽŶƐǁŝůůďĞƚĂƌŐĞƚĞĚʹ
ŚǇĚƌŽͲƐƚƌĂƚŝŐƌĂƉŚŝĐƵŶŝƚƐ;,^hƐͿŝŶƚŚĞƵƉƉĞƌĂůůƵǀŝĂůĂŶĚͬŽƌĐĂƌďŽŶĂƚĞĨŽƌŵĂƚŝŽŶƐ͘

ϲ͘ϱ

ŚĂƉƚĞƌϲ

ŽŵŵĞŶƚϭϱ͘WĂŐĞϳϳ͘^ĞĐƚŝŽŶϲ͘ZĞǀŝĞǁŽĨDŽŶŝƚŽƌŝŶŐĂŶĚDŝƚŝŐĂƚŝŽŶŽĨ^ŝŐŶŝĨŝĐĂŶƚĚǀĞƌƐĞ
/ŵƉĂĐƚƐƚŽƌŝƚŝĐĂůZĞƐŽƵƌĐĞƐ;ĐƚŝŽŶƌŝƚĞƌŝĂ͕ĞĐŝƐŝŽŶͲDĂŬŝŶŐWƌŽĐĞƐƐĂŶĚŽƌƌĞĐƚŝǀĞ
DĞĂƐƵƌĞƐͿ͘dŚĞĨŝƌƐƚƉĂƌĂŐƌĂƉŚŽĨƚŚŝƐƐĞĐƚŝŽŶŽĨƚŚĞ'DDDWĐŽŶƚĂŝŶƐĂĐŽŶĐŝƐĞĚĞƐĐƌŝƉƚŝŽŶŽĨ
ƚŚĞƉƌŽĐĞƐƐƚŽŝĚĞŶƚŝĨǇƚŚĞŶĞĞĚĨŽƌĐŽƌƌĞĐƚŝǀĞĂĐƚŝŽŶ͘/ƚƐƚĂƚĞƐ͗
͞dŚŝƐDĂŶĂŐĞŵĞŶƚWůĂŶŝĚĞŶƚŝĨŝĞƐƐƉĞĐŝĨŝĐƋƵĂŶƚŝƚĂƚŝǀĞĐƌŝƚĞƌŝĂŽƌƚƌĞŶĚƐ;ĂĐƚŝŽŶĐƌŝƚĞƌŝĂͿ
ƚŚĂƚǁŝůů͞ƚƌŝŐŐĞƌ͟ƌĞǀŝĞǁĂŶĚĐŽƌƌĞĐƚŝǀĞĂĐƚŝŽŶƐǁŚĞƌĞŶĞĐĞƐƐĂƌǇƚŽƉƌŽƚĞĐƚĐƌŝƚŝĐĂů
ƌĞƐŽƵƌĐĞƐŽƌŽƚŚĞƌǁŝƐĞĂǀŽŝĚhŶĚĞƐŝƌĂďůĞZĞƐƵůƚƐ͘tŚĞŶĂĐƚŝŽŶĐƌŝƚĞƌŝŽŶĂƌĞƚƌŝŐŐĞƌĞĚ͕Ă
ƌĞǀŝĞǁŽĨƚŚĞƚƌŝŐŐĞƌŝŶŐĞǀĞŶƚǁŝůůďĞĐŽŶĚƵĐƚĞĚƚŽĚĞƚĞƌŵŝŶĞǁŚĞƚŚĞƌƚŚĞĞǀĞŶƚŝƐ
ĂƚƚƌŝďƵƚĂďůĞƚŽŽƌĞǆĂĐĞƌďĂƚĞĚďǇWƌŽũĞĐƚŽƉĞƌĂƚŝŽŶƐ͕ĂŶĚŝĨƐŽ͕ǁŚŝĐŚƐƉĞĐŝĨŝĐĐŽƌƌĞĐƚŝǀĞ
ŵĞĂƐƵƌĞƐƐŚŽƵůĚďĞŝŵƉůĞŵĞŶƚĞĚƚŽĂǀŽŝĚĂĚǀĞƌƐĞŝŵƉĂĐƚƐƚŽĐƌŝƚŝĐĂůƌĞƐŽƵƌĐĞƐŽƌ
hŶĚĞƐŝƌĂďůĞZĞƐƵůƚƐ͘/ƚŝƐƚŚĞŝŶƚĞŶƚŽĨƚŚŝƐDĂŶĂŐĞŵĞŶƚWůĂŶƚŽŝĚĞŶƚŝĨǇĚĞǀŝĂƚŝŽŶƐĨƌŽŵ
ďĂƐĞůŝŶĞĐŽŶĚŝƚŝŽŶƐ͕ĂůŽŶŐǁŝƚŚĚĞǀŝĂƚŝŽŶƐĨƌŽŵŐƌŽƵŶĚǁĂƚĞƌŵŽĚĞůWƌŽũĞĐƚŝŽŶƐ͕Ăƚ
ŵŽŶŝƚŽƌŝŶŐĨĞĂƚƵƌĞƐĂƐĞĂƌůǇĂƐƉŽƐƐŝďůĞŝŶŽƌĚĞƌƚŽŝĚĞŶƚŝĨǇĂŶĚƉƌĞǀĞŶƚƚŚĞŽĐĐƵƌƌĞŶĐĞ
ŽĨĂĚǀĞƌƐĞŝŵƉĂĐƚƐƚŽĐƌŝƚŝĐĂůƌĞƐŽƵƌĐĞƐŽƌhŶĚĞƐŝƌĂďůĞZĞƐƵůƚƐĂƐĂƌĞƐƵůƚŽĨWƌŽũĞĐƚ


ϲϴ



ZĞƉŽƌƚŽĨƚŚĞ/ŶĚĞƉĞŶĚĞŶƚWĞĞƌZĞǀŝĞǁWĂŶĞůĨŽƌ
ƚŚĞ'ƌŽƵŶĚǁĂƚĞƌDĂŶĂŐĞŵĞŶƚ͕DŽŶŝƚŽƌŝŶŐ͕ĂŶĚDŝƚŝŐĂƚŝŽŶWůĂŶĨŽƌ
ƚŚĞĂĚŝǌsĂůůĞǇ'ƌŽƵŶĚǁĂƚĞƌŽŶƐĞƌǀĂƚŝŽŶ͕ZĞĐŽǀĞƌǇ͕ĂŶĚ^ƚŽƌĂŐĞWƌŽũĞĐƚ

ŽƉĞƌĂƚŝŽŶƐ͘dƌŝŐŐĞƌŝŶŐĞǀĞŶƚƐŵĂǇ͕ŝŶƐŽŵĞĐŝƌĐƵŵƐƚĂŶĐĞƐ͕ŶĞĐĞƐƐŝƚĂƚĞŝŵŵĞĚŝĂƚĞ
ĐŽƌƌĞĐƚŝǀĞĂĐƚŝŽŶƐĂŶĚƐƵďƐĞƋƵĞŶƚƌĞǀŝĞǁƚŽĞŶƐƵƌĞƚŚĂƚƚŚĞƚƌŝŐŐĞƌŝŶŐĞǀĞŶƚƌĞƐƵůƚĞĚ
ĨƌŽŵWƌŽũĞĐƚŽƉĞƌĂƚŝŽŶƐ͘͟
dŚĞĚĞĐŝƐŝŽŶͲŵĂŬŝŶŐƉƌŽĐĞƐƐĐŽŶƚĂŝŶĞĚŝŶƚŚĞ'DDDWĚĞƐĐƌŝďĞƐƚŚĞƉƌŽĐĞƐƐƚŽďĞĨŽůůŽǁĞĚŝŶ
ƚŚĞĞǀĞŶƚĂŶĂĐƚŝŽŶĐƌŝƚĞƌŝŽŶŝƐƚƌŝŐŐĞƌĞĚ͕ĂƐǁĞůůĂƐĐŚĂŶŐĞƐƚŽƚŚĞ'DDDW͘dŚĞƐĞĐŽŶĚ
ƐĞŶƚĞŶĐĞŝŶƚŚĞĨŝƌƐƚĨƵůůƉĂƌĂŐƌĂƉŚŝƐƉƌĞƐƵŵƉƚŝǀĞĂŶĚƐƚĂƚĞƐ͗
͞&sDtŵĂǇƉƌŽƉŽƐĞƌĞĨŝŶĞŵĞŶƚƐƚŽƚŚĞĂĐƚŝŽŶĐƌŝƚĞƌŝĂĂŶĚŵŽŶŝƚŽƌŝŶŐŶĞƚǁŽƌŬĂĨƚĞƌ
ĂĚĚŝƚŝŽŶĂůĚĂƚĂŚĂƐďĞĞŶĂĐĐƵŵƵůĂƚĞĚǁŚŝĐŚŝŶĚŝĐĂƚĞƐƚŚĂƚƚŚĞŵŽŶŝƚŽƌŝŶŐŝƐ
ƵŶŶĞĐĞƐƐĂƌǇ͘͟
tĞƌĞĐŽŵŵĞŶĚƚŚĂƚƚŚĞƚĞǆƚďĞƌĞǁƌŝƚƚĞŶƚŽƐƚĂƚĞ͗
͞&sDtŵĂǇƉƌŽƉŽƐĞƌĞĨŝŶĞŵĞŶƚƐƚŽƚŚĞĂĐƚŝŽŶĐƌŝƚĞƌŝĂĂŶĚŵŽŶŝƚŽƌŝŶŐŶĞƚǁŽƌŬĂĨƚĞƌ
ĂĚĚŝƚŝŽŶĂůĚĂƚĂŚĂƐďĞĞŶĂĐĐƵŵƵůĂƚĞĚĂŶĚƚŚŽƌŽƵŐŚůǇƌĞǀŝĞǁĞĚ͘͟
dŚĞĚĞĐŝƐŝŽŶƉƌŽĐĞƐƐŝƐĚĞƐĐƌŝďĞĚĂƐĨŽůůŽǁƐ͗
x /ŶŝƚŝĂůŶŽƚŝĨŝĐĂƚŝŽŶʹ&sDtǁŝůůƉƌŽǀŝĚĞǁƌŝƚƚĞŶŶŽƚŝĐĞŽĨĂƚƌŝŐŐĞƌŝŶŐĞǀĞŶƚǁŝƚŚϭϬĚĂǇƐŽĨ
ŝƚƐŽĐĐƵƌƌĞŶĐĞ͘dŽĂĐĐŽŵƉůŝƐŚƚŚŝƐǁŝƚŚŝŶƚĞŶĚĂǇƐĂƐƐƵŵĞƐƚŚĂƚƚŚĞ&sDtĐĂŶƉƌŽŵƉƚůǇ
ƌĞǀŝĞǁĂŶĚĂƐƐĞƐƐƚŚĞŵŽŶŝƚŽƌŝŶŐĚĂƚĂ͕ŵĂŬĞƚĞĐŚŶŝĐĂůĨŝŶĚŝŶŐƐ͕ĂŶĚŝƐƐƵĞŶŽƚŝĐĞƐ͘tĞ
ƌĞĐŽŵŵĞŶĚƚŚĂƚƚŚĞ&sDtƌĞĨŝŶĞƚŚŝƐƉĂƌƚŽĨƚŚĞƉƌŽĐĞƐƐĚĞƐĐƌŝƉƚŝŽŶƚŽĚĞƐĐƌŝďĞŝƚƐ
ŝŶƚĞƌŶĂůƌĞǀŝĞǁƉƌĂĐƚŝĐĞƐƚŚĂƚǁŝůůĞŶĂďůĞŝƚƚŽŵĞĞƚƚŚĞƚĞŶͲĚĂǇŶŽƚŝĐĞƌĞƋƵŝƌĞŵĞŶƚ͘
x /ŶŝƚŝĂůĂƐƐĞƐƐŵĞŶƚĂŶĚŶŽƚŝĨŝĐĂƚŝŽŶʹtŝƚŚŝŶϲϬĐĂůĞŶĚĂƌĚĂǇƐŽĨŝƐƐƵŝŶŐŶŽƚŝĐĞƚŚĂƚĂŶĂĐƚŝŽŶ
ĐƌŝƚĞƌŝŽŶŝƐƚƌŝŐŐĞƌĞĚ͘dŚĞ'DDDWƐƚĂƚĞƐ͗
͞&sDtǁŝůůƵŶĚĞƌƚĂŬĞĂƚŚƌĞĞͲƐƚĞƉĂƐƐĞƐƐŵĞŶƚƉƌŽĐĞƐƐ͘&ŝƌƐƚ͕&sDtǁŝůůĂƐƐĞƐƐǁŚĞƚŚĞƌ
ƚŚĞƚƌŝŐŐĞƌŝŶŐŽĨĂŶǇĂĐƚŝŽŶĐƌŝƚĞƌŝŽŶŝƐĂƚƚƌŝďƵƚĂďůĞƚŽWƌŽũĞĐƚŽƉĞƌĂƚŝŽŶƐ͘^ĞĐŽŶĚ͕ĨŽƌĂŶǇ
ƚƌŝŐŐĞƌŝŶŐŽĨĂŶĂĐƚŝŽŶĐƌŝƚĞƌŝŽŶĂƚƚƌŝďƵƚĂďůĞƚŽWƌŽũĞĐƚŽƉĞƌĂƚŝŽŶƐ͕&sDtǁŝůůĂƐƐĞƐƐ
ǁŚĞƚŚĞƌƚŚĞƚƌŝŐŐĞƌŝŶŐŽĨƚŚĞĂĐƚŝŽŶĐƌŝƚĞƌŝŽŶĐŽŶƐƚŝƚƵƚĞƐĂƉŽƚĞŶƚŝĂůĂĚǀĞƌƐĞŝŵƉĂĐƚ͘dŚŝƌĚ͕
ĨŽƌĂŶǇƚƌŝŐŐĞƌŝŶŐŽĨĂŶĂĐƚŝŽŶĐƌŝƚĞƌŝŽŶƚŚĂƚŝƐĂƚƚƌŝďƵƚĂďůĞƚŽƚŚĞWƌŽũĞĐƚĂŶĚĐŽŶƐƚŝƚƵƚĞƐĂ
ƉŽƚĞŶƚŝĂůĂĚǀĞƌƐĞŝŵƉĂĐƚ͕&sDtǁŝůůĂƐƐĞƐƐ͕ƌĞĐŽŵŵĞŶĚ͕ĂŶĚŝŵƉůĞŵĞŶƚĐŽƌƌĞĐƚŝǀĞ
ŵĞĂƐƵƌĞ;ƐͿ;ŝŶĐůƵĚŝŶŐƌĞĨŝŶĞŵĞŶƚƐŝŶŵŽŶŝƚŽƌŝŶŐŽƌƚŽƚŚŝƐDĂŶĂŐĞŵĞŶƚWůĂŶͿŶĞĐĞƐƐĂƌǇƚŽ
ĂǀŽŝĚŽƌŵŝƚŝŐĂƚĞƚŚĞƉŽƚĞŶƚŝĂůĂĚǀĞƌƐĞŝŵƉĂĐƚŽƌhŶĚĞƐŝƌĂďůĞZĞƐƵůƚ͘
&sDtƐŚĂůůƉƌŽǀŝĚĞŝƚƐǁƌŝƚƚĞŶĂƐƐĞƐƐŵĞŶƚĂŶĚƌĞĐŽŵŵĞŶĚĂƚŝŽŶ͕ĂůŽŶŐǁŝƚŚƐƵƉƉŽƌƚŝŶŐ
ĚĂƚĂ͕ƚŽ^Dt͕ƚŚĞŽƵŶƚǇZĞƉƌĞƐĞŶƚĂƚŝǀĞ͕ĂŶĚƚŚĞŵĞŵďĞƌƐŽĨdZWǁŝƚŚŝŶƚŚĞƐŝǆƚǇ;ϲϬͿ
ĚĂǇĂƐƐĞƐƐŵĞŶƚƉĞƌŝŽĚ͘͟
dŚĞϲϬͲĚĂǇƉĞƌŝŽĚŵĂǇŶŽƚďĞůŽŶŐĞŶŽƵŐŚƚŽĚĞƚĞƌŵŝŶĞĂƚƚƌŝďƵƚŝŽŶ͕ƚŚĞŵĂƚĞƌŝĂůƐŝŐŶŝĨŝĐĂŶĐĞŽĨ
ƚŚĞƚƌŝŐŐĞƌŝŶŐƌĞƐƉŽŶƐĞ͕ĂŶĚƚŽƐƵďƐĞƋƵĞŶƚůǇĂŶĚƚŚŽƵŐŚƚĨƵůůǇ͞ĂƐƐĞƐƐ͕ƌĞĐŽŵŵĞŶĚ͕ĂŶĚ
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ZĞƉŽƌƚŽĨƚŚĞ/ŶĚĞƉĞŶĚĞŶƚWĞĞƌZĞǀŝĞǁWĂŶĞůĨŽƌ
ƚŚĞ'ƌŽƵŶĚǁĂƚĞƌDĂŶĂŐĞŵĞŶƚ͕DŽŶŝƚŽƌŝŶŐ͕ĂŶĚDŝƚŝŐĂƚŝŽŶWůĂŶĨŽƌ
ƚŚĞĂĚŝǌsĂůůĞǇ'ƌŽƵŶĚǁĂƚĞƌŽŶƐĞƌǀĂƚŝŽŶ͕ZĞĐŽǀĞƌǇ͕ĂŶĚ^ƚŽƌĂŐĞWƌŽũĞĐƚ

ŝŵƉůĞŵĞŶƚĐŽƌƌĞĐƚŝǀĞŵĞĂƐƵƌĞ;ƐͿ;ŝŶĐůƵĚŝŶŐƌĞĨŝŶĞŵĞŶƚƐŝŶŵŽŶŝƚŽƌŝŶŐŽƌƚŽƚŚŝƐDĂŶĂŐĞŵĞŶƚ
WůĂŶͿŶĞĐĞƐƐĂƌǇƚŽĂǀŽŝĚŽƌŵŝƚŝŐĂƚĞƚŚĞƉŽƚĞŶƚŝĂůĂĚǀĞƌƐĞŝŵƉĂĐƚŽƌhŶĚĞƐŝƌĂďůĞZĞƐƵůƚ͘͟
ŽŵŵĞŶƚ͗tĞƌĞĐŽŵŵĞŶĚƚŚĂƚƚŚĞ&sDtƌĞĨŝŶĞƚŚŝƐƉĂƌƚŽĨƚŚĞƉƌŽĐĞƐƐĚĞƐĐƌŝƉƚŝŽŶƚŽ
ĚĞƐĐƌŝďĞŝƚƐŝŶƚĞƌŶĂůƌĞǀŝĞǁƉƌĂĐƚŝĐĞƐƚŚĂƚǁŝůůĞŶĂďůĞŝƚƚŽŵĞĞƚƚŚĞϲϬͲĚĂǇƌĞƉŽƌƚŝŶŐ
ƌĞƋƵŝƌĞŵĞŶƚ͕ŽƌĞǆƚĞŶĚƚŚĞƌĞƉŽƌƚŝŶŐƌĞƋƵŝƌĞŵĞŶƚƚŝŵĞĨƌĂŵĞ͘
ŽŵŵĞŶƚϭϲ͘dĞĐŚŶŝĐĂůZĞǀŝĞǁWĂŶĞů;dZWͿZĞǀŝĞǁĂŶĚZĞĐŽŵŵĞŶĚĂƚŝŽŶʹtŝƚŚŝŶϵϬĚĂǇƐŽĨ
ƌĞĐĞŝǀŝŶŐ&sDtǁƌŝƚƚĞŶĂƐƐĞƐƐŵĞŶƚ͘dŚĞ'DDDWƐƚĂƚĞƐ͗
͞hƉŽŶƌĞĐĞŝǀŝŶŐ&sDt͛ƐǁƌŝƚƚĞŶĂƐƐĞƐƐŵĞŶƚĂŶĚƌĞĐŽŵŵĞŶĚĂƚŝŽŶ͕ƚŚĞdZWǁŝůůŚĂǀĞ
ŶŝŶĞƚǇ;ϵϬͿĐĂůĞŶĚĂƌĚĂǇƐƚŽĚĞƚĞƌŵŝŶĞǁŚĞƚŚĞƌŝƚĐŽŶĐƵƌƐǁŝƚŚƚŚĞĂƐƐĞƐƐŵĞŶƚĂŶĚ
ƌĞĐŽŵŵĞŶĚĂƚŝŽŶ;ŝŶĐůƵĚŝŶŐďƵƚŶŽƚůŝŵŝƚĞĚƚŽŵŽĚŝĨŝĐĂƚŝŽŶƐƚŽƚŚĞŵŽŶŝƚŽƌŝŶŐŶĞƚǁŽƌŬ͕
ĐŽƌƌĞĐƚŝǀĞĂĐƚŝŽŶƐ͕ĞƚĐ͘Ϳ͘ƵƌŝŶŐƚŚĞdZWƌĞǀŝĞǁƉĞƌŝŽĚ͕ƚŚĞdZWŵĂǇƌĞƋƵĞƐƚĂĚĚŝƚŝŽŶĂůĚĂƚĂ
ĂŶĚĂŶĂůǇƐŝƐĨƌŽŵ&sDtĂŶĚǁŝůůŚĂǀĞĂĐĐĞƐƐƚŽĂůůŵŽŶŝƚŽƌŝŶŐĚĂƚĂ͘tŝƚŚŝŶƚŚĞŶŝŶĞƚǇ
;ϵϬͿͲĚĂǇdZWƌĞǀŝĞǁƉĞƌŝŽĚ͕ƚŚĞdZWǁŝůůŝƐƐƵĞĂǁƌŝƚƚĞŶƌĞƉŽƌƚŽĨŝƚƐƌĞǀŝĞǁŽĨ&sDt͛Ɛ
ĂƐƐĞƐƐŵĞŶƚĂŶĚƌĞĐŽŵŵĞŶĚĂƚŝŽŶ͕ŝŶĐůƵĚŝŶŐǁŚĞƚŚĞƌŝƚĐŽŶĐƵƌƐǁŝƚŚƚŚĞĂƐƐĞƐƐŵĞŶƚĂŶĚ
ƌĞĐŽŵŵĞŶĚĂƚŝŽŶ͕ƚŽƚŚĞŽƵŶƚǇZĞƉƌĞƐĞŶƚĂƚŝǀĞ͕&sDt͕ĂŶĚ^Dt͕ĂŶĚŝĨŝƚĚŽĞƐŶŽƚ
ĐŽŶĐƵƌ͕ƚŚĞďĂƐŝƐŽĨŝƚƐĚŝƐĂŐƌĞĞŵĞŶƚĂŶĚĂŶǇĂůƚĞƌŶĂƚŝǀĞƌĞĐŽŵŵĞŶĚĞĚĂĐƚŝŽŶƐ͘dŚĞdZW͛Ɛ
ǁƌŝƚƚĞŶƌĞƉŽƌƚƐŚĂůůƐƚĂƚĞǁŚĞƚŚĞƌŽƌŶŽƚƚŚĞƌĞƉŽƌƚƌĞĨůĞĐƚƐĂĐŽŶƐĞŶƐƵƐŽĨƚŚĞdZWŵĞŵďĞƌƐ͘
/ĨƚŚĞdZWŵĞŵďĞƌƐĐĂŶŶŽƚƌĞĂĐŚĂĐŽŶƐĞŶƐƵƐ͕ƚŚĞŵĞŵďĞƌƐ͛ĚŝĨĨĞƌŝŶŐŽƉŝŶŝŽŶƐĂŶĚ
ƌĞĐŽŵŵĞŶĚĂƚŝŽŶƐƐŚĂůůďĞƐĞƚĨŽƌƚŚŝŶƚŚĞǁƌŝƚƚĞŶƌĞƉŽƌƚ͛͘
dŚĞƉƌŽƉŽƐĞĚƐĐŽƉĞĂŶĚƐĐŚĞĚƵůĞŽĨƚŚĞdZWĞĨĨŽƌƚŝƐĐŽŶĚŝƚŝŽŶĞĚŽŶƚŚĞƚŚŽƌŽƵŐŚŶĞƐƐĂŶĚ
ƚĞĐŚŶŝĐĂůďĂĐŬƵƉŽĨƚŚĞ&sDtĂƐƐĞƐƐŵĞŶƚƌĞƉŽƌƚ͘dŚĞĐƵŵƵůĂƚŝǀĞƌĞǀŝĞǁƚŝŵĞ͕ĂƐƐƵŵŝŶŐƚŚĞ
&sDtĂŶĚdZWƐƚĂǇǁŝƚŚŝŶƚŚĞƚŝŵĞĨƌĂŵĞƐĂůůŽĐĂƚĞĚŝŶƚŚĞ'DDDW͕ĐŽƵůĚƌƵŶƵƉƚŽϭϱϬĚĂǇƐ
ŽƌĨŝǀĞŵŽŶƚŚƐ͘dŚŝƐŵĂǇďĞƚŽŽůŽŶŐƚŽĚĞƚĞƌŵŝŶĞĂƌĞƐƉŽŶƐĞƚŽĂŶhŶĚĞƐŝƌĂďůĞZĞƐƵůƚ͘
x ŽƵŶƚǇĂŶĚ^DtZĞǀŝĞǁĂŶĚŽĐƵŵĞŶƚĂƚŝŽŶʹŶŽƚŝŵĞƐĐŚĞĚƵůĞƚŽĐŽŵƉůĞƚĞ͘ŽŵŵĞŶƚ͗
dŚĞĚĞĐŝƐŝŽŶͲŵĂŬŝŶŐƉƌŽĐĞƐƐŝƐĂĚĞƋƵĂƚĞĂůƚŚŽƵŐŚƚŚĞƚŝŵĞĨƌĂŵĞŝƐŝŶĚĞĨŝŶŝƚĞ͘
ŽŵŵĞŶƚϭϳ͘WĂŐĞϴϲ͘dŚĞƌĞŝƐĂŶĂƉƉĂƌĞŶƚŝŶĐŽŶƐŝƐƚĞŶĐǇĂŵŽŶŐƚŚĞƚĞǆƚŽŶƉĂŐĞϴϲĂŶĚ
dĂďůĞϱͲϭ͗ƚŚĞƚĞǆƚƐƚĂƚĞƐƚŚĂƚƚŚĞŐƌŽƵŶĚǁĂƚĞƌůĞǀĞůƐ͞ǁŝůůďĞŵŽŶŝƚŽƌĞĚŽŶĂĐŽŶƚŝŶƵŽƵƐďĂƐŝƐ
ƚŚƌŽƵŐŚŽƵƚƚŚĞŽƉĞƌĂƚŝŽŶĂůĂŶĚƉŽƐƚͲŽƉĞƌĂƚŝŽŶĂůƚĞƌŵƐŽĨƚŚĞWƌŽũĞĐƚ͘͟dĂďůĞϱͲϭƐƚĂƚĞƐƚŚĂƚ
ŐƌŽƵŶĚǁĂƚĞƌůĞǀĞůƐǁŝůůďĞŵŽŶŝƚŽƌĞĚĐŽŶƚŝŶƵŽƵƐůǇĚƵƌŝŶŐƚŚĞƉƌĞͲŽƉĞƌĂƚŝŽŶĂůĂŶĚŽƉĞƌĂƚŝŽŶĂů
ƉĞƌŝŽĚƐ͕ĂŶĚƉĞƌŚĂƉƐĐŽŶƚŝŶƵŽƵƐůǇĚƵƌŝŶŐƚŚĞƉŽƐƚͲŽƉĞƌĂƚŝŽŶĂůƉĞƌŝŽĚ͘ŽŵŵĞŶƚ͗dŚŝƐ
ĂƉƉĂƌĞŶƚŝŶĐŽŶƐŝƐƚĞŶĐǇƐŚŽƵůĚďĞĐůĞĂƌĞĚƵƉ͘dŚĞWĂŶĞůƌĞĐŽŵŵĞŶĚƐƚŚĂƚƚŚĞŽďƐĞƌǀĂƚŝŽŶǁĞůů
ĐůƵƐƚĞƌƐďĞĐŽŶƐƚƌƵĐƚĞĚ͕ĂŶĚŵŽŶŝƚŽƌŝŶŐŝŶŝƚŝĂƚĞĚ͕ŝŶĂĚǀĂŶĐĞŽĨƚŚĞƉƌŽƉŽƐĞĚƉƵŵƉŝŶŐĂƚƚŚĞ
ĂĚŝǌWƌŽũĞĐƚ͘dŚĞƌĞůĂƚŝŽŶƐŚŝƉďĞƚǁĞĞŶŐƌŽƵŶĚǁĂƚĞƌůĞǀĞůƐĂƚƚŚĞŽďƐĞƌǀĂƚŝŽŶǁĞůůĐůƵƐƚĞƌƐ
ĂŶĚƚŚĞŵŝŶĞƌĂůƐƚƌŝƉͲŵŝŶŝŶŐŽƉĞƌĂƚŽƌǁĞůůƐĂŶĚďƌŝŶĞƐƵƉƉůǇƚƌĞŶĐŚĞƐƐŚŽƵůĚďĞĚĞƚĞƌŵŝŶĞĚ
ƉƌŝŽƌƚŽĂĚŝǌWƌŽũĞĐƚƐƚĂƌƚƵƉ͘
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ZĞƉŽƌƚŽĨƚŚĞ/ŶĚĞƉĞŶĚĞŶƚWĞĞƌZĞǀŝĞǁWĂŶĞůĨŽƌ
ƚŚĞ'ƌŽƵŶĚǁĂƚĞƌDĂŶĂŐĞŵĞŶƚ͕DŽŶŝƚŽƌŝŶŐ͕ĂŶĚDŝƚŝŐĂƚŝŽŶWůĂŶĨŽƌ
ƚŚĞĂĚŝǌsĂůůĞǇ'ƌŽƵŶĚǁĂƚĞƌŽŶƐĞƌǀĂƚŝŽŶ͕ZĞĐŽǀĞƌǇ͕ĂŶĚ^ƚŽƌĂŐĞWƌŽũĞĐƚ

ŽŵŵĞŶƚϭϴ͘^ĞĐƚŝŽŶϲ͘ϰ͘ϭWĂŐĞϴϳ͘͞KĨƚŚĞŵŽŶŝƚŽƌŝŶŐǁĞůůŶĞƚǁŽƌŬ͕^tĞůůŶŽ͘ϱĂŶĚ^
tĞůůŶŽ͘ϭϭ͕ĂůŽŶŐǁŝƚŚŽƚŚĞƌŶĞǁůǇŝŶƐƚĂůůĞĚǁĞůůĐůƵƐƚĞƌƐůŽĐĂƚĞĚďĞƚǁĞĞŶƚŚĞŝŶƚĞƌĨĂĐĞĂŶĚƚŚĞ
WƌŽũĞĐƚǁĞůůͲĨŝĞůĚǁŝůůďĞůŽĐĂƚĞĚƐƵĐŚƚŚĂƚƚŚĂƚƚŚĞǇĂƌĞĂƉƉƌŽƉƌŝĂƚĞƚŽƐĞƌǀĞĂƐ͞ƐĞŶƚŝŶĞů͟ǁĞůůƐ
ƚŽĚĞƚĞƌŵŝŶĞǁŚĞƚŚĞƌƚŚĞƌĞŝƐĂƉƌŽŐƌĞƐƐŝǀĞŵŝŐƌĂƚŝŽŶŽĨƚŚĞƐĂůŝŶĞͲĨƌĞƐŚǁĂƚĞƌŝŶƚĞƌĨĂĐĞ͘͟
ŽŵŵĞŶƚ͗/ƚǁŽƵůĚďĞƵƐĞĨƵůƚŽŬŶŽǁƚŚĞǁĞůůĐůƵƐƚĞƌůŽĐĂƚŝŽŶƐďĞĨŽƌĞŚĂŶĚĂŶĚǁŚĞƚŚĞƌ
ŐƌŽƵŶĚǁĂƚĞƌůĞǀĞůĚƌĂǁĚŽǁŶŝƐĞǆƉĞĐƚĞĚĂƚƚŚĞƐĞůŽĐĂƚŝŽŶƐ͘dŚŝƐƐŚŽƵůĚĞŶƐƵƌĞƚŚĂƚƚŚĞƌĞŝƐ
ƐƵĨĨŝĐŝĞŶƚƚŝŵĞĨŽƌŵŝƚŝŐĂƚŝŽŶƚŽďĞŝŶƉůĂĐĞďĞĨŽƌĞĂŶǇĂĚǀĞƌƐĞŝŵƉĂĐƚŽĐĐƵƌƐƐŚŽƵůĚĚƌĂǁĚŽǁŶ
ďĞŐƌĞĂƚĞƌƚŚĂŶĞǆƉĞĐƚĞĚ͘
ŽŵŵĞŶƚϭϵ͘^ĞĐƚŝŽŶϲ͘ϰ͘ϯWĂŐĞϴϳ͘͞/ĨƚŚĞĂĐƚŝŽŶĐƌŝƚĞƌŝŽŶŝƐƚƌŝŐŐĞƌĞĚ͕ƚŚĞĚĞĐŝƐŝŽŶͲŵĂŬŝŶŐ
ƉƌŽĐĞƐƐǁŝůůŝŶĐůƵĚĞ͗ ƐƐĞƐƐŵĞŶƚŽĨǁŚĞƚŚĞƌƚŚĞŝŶĐƌĞĂƐĞĚd^ĐŽŶĐĞŶƚƌĂƚŝŽŶŽƌŵŝŐƌĂƚŝŽŶŽĨ
ƚŚĞƐĂůŝŶĞͲĨƌĞƐŚǁĂƚĞƌŝŶƚĞƌĨĂĐĞŝƐĂƚƚƌŝďƵƚĂďůĞƚŽWƌŽũĞĐƚŽƉĞƌĂƚŝŽŶƐ͖͘͟ŽŵŵĞŶƚ͘ŶĂĚĚŝƚŝŽŶĂů͕
ĨŝƌƐƚďƵůůĞƚŵŝŐŚƚďĞƚŽŝŶĐƌĞĂƐĞŵŽŶŝƚŽƌŝŶŐĨƌĞƋƵĞŶĐǇƚŽĚĞƚĞƌŵŝŶĞĂŶǇƌĂƚĞŽĨĐŚĂŶŐĞ͘
ŽŵŵĞŶƚϮϬ͘^ĞĐƚŝŽŶϲ͘ϰ͘ϰWĂŐĞϴϴ͘͞/ŶƐƚĂůůŝŶŐŽŶĞŽƌŵŽƌĞĞǆƚƌĂĐƚŝŽŶǁĞůů;ƐͿŽƌŝŶũĞĐƚŝŽŶ
ǁĞůů;ƐͿĂƚƚŚĞŶŽƌƚŚĞĂƐƚĞƌŶĞĚŐĞŽĨƌŝƐƚŽůWůĂǇĂĂŶĚͬŽƌŶŽƌƚŚŽĨĂĚŝǌWůĂǇĂǁŚĞƌĞƚŚĞƐĂůƚ
ŵŝŶŝŶŐƐŽƵƌĐĞǁĞůůƐĂƌĞůŽĐĂƚĞĚƚŽŵĂŝŶƚĂŝŶƚŚĞƐĂůŝŶĞĨƌĞƐŚǁĂƚĞƌŝŶƚĞƌĨĂĐĞǁŝƚŚŝŶŝƚƐϲ͕ϬϬϬͲĨŽŽƚ
ůŝŵŝƚƐƵďũĞĐƚƚŽƚŚĞƐĂŵĞŵŝƚŝŐĂƚŝŽŶŵĞĂƐƵƌĞƐŝŵƉŽƐĞĚŽŶƚŚĞWƌŽũĞĐƚǁĞůůͲĨŝĞůĚĂƐƐĞƚĨŽƌƚŚŝŶ
ƚŚĞ^DtDŝƚŝŐĂƚŝŽŶDŽŶŝƚŽƌŝŶŐĂŶĚZĞƉŽƌƚŝŶŐWƌŽŐƌĂŵ;ƐĞĞ&ŝŐƵƌĞƐϱͲϭĂŶĚϱͲϮͿ͛͟ŽŵŵĞŶƚ͗
ůĂƌŝĨŝĐĂƚŝŽŶŝƐƌĞƋƵŝƌĞĚĂƐƚŽǁŚǇĐĞƌƚĂŝŶƚĞǆƚǁĂƐƵŶĚĞƌůŝŶĞĚĂŶĚǁŚĂƚƚŚĞƵŶĚĞƌůŝŶĞĚƚĞǆƚ
ŵĞĂŶƐ͘
ŽŵŵĞŶƚϮϭ͘DĂŶĂŐĞŵĞŶƚŽĨƚŚĞŐƌŽƵŶĚǁĂƚĞƌĨůŽŽƌ͘dŚŝƐĨĞĂƚƵƌĞŽĨƚŚĞ'DDDWŝƐĚĞƐĐƌŝďĞĚ
ĂƐĨŽůůŽǁƐ͗
͞dŚĞWƌŽũĞĐƚŵĂǇĚƌĂǁĚŽǁŶƚŚĞĂƋƵŝĨĞƌŝŶƚŚĞĐĞŶƚĞƌŽĨƚŚĞWƌŽũĞĐƚǁĞůůͲĨŝĞůĚĂƌĞĂƚŽĂ
ŵĂǆŝŵƵŵĚƌĂǁĚŽǁŶůĞǀĞů;ƚŚĞ͞ĨůŽŽƌ͟ͿŽĨĞůĞǀĂƚŝŽŶϱϯϬĨĞĞƚ;ϴϬĨĞĞƚďĞůŽǁďĂƐĞůŝŶĞ
ĞůĞǀĂƚŝŽŶƐͿ͘dŚĞĨůŽŽƌǁŝůůďĞĐĂůĐƵůĂƚĞĚĂƐĂŶĂǀĞƌĂŐĞŐƌŽƵŶĚǁĂƚĞƌĞůĞǀĂƚŝŽŶŽǀĞƌĂϮͲ
ŵŝůĞƌĂĚŝƵƐĨƌŽŵƚŚĞĐĞŶƚĞƌŽĨƚŚĞWƌŽũĞĐƚǁĞůůͲĨŝĞůĚĂƌĞĂ͘KŶĐĞƚŚĞĨůŽŽƌŝƐƌĞĂĐŚĞĚ͕ĂŶĚ
ĂďƐĞŶƚĂƉƉƌŽǀĂůŽĨĂŶĞǁĨůŽŽƌďǇƚŚĞŽƵŶƚǇ͕ƉƵŵƉŝŶŐŵƵƐƚďĞƌĞĚƵĐĞĚƚŽĂƋƵĂŶƚŝƚǇĂƚ
ŽƌďĞůŽǁƚŚĞĂŵŽƵŶƚƚŚĂƚǁŝůůŵĂŝŶƚĂŝŶǁĂƚĞƌůĞǀĞůƐĂƚŽƌĂďŽǀĞƚŚĞϴϬͲĨŽŽƚĨůŽŽƌ͘͟
dŚŝƐŐƌŽƵŶĚǁĂƚĞƌĨůŽŽƌŵĂŶĂŐĞŵĞŶƚƐĐŚĞŵĞŝŶĐůƵĚĞƐĂŶĂĚĂƉƚŝǀĞŵĂŶĂŐĞŵĞŶƚĐŽŵƉŽŶĞŶƚƚŽ
ĚƌŽƉƚŚĞĨůŽŽƌĨƌŽŵϴϬƚŽϭϬϬĨĞĞƚƉƌŽǀŝĚĞĚƚŚĂƚƚŚĞĐŚĂŶŐĞŝƐƐƵƉƉŽƌƚĞĚďǇƐƵĨĨŝĐŝĞŶƚ
ŽƉĞƌĂƚŝŽŶĂůĚĂƚĂ͕ƚŚĞĐŚĂŶŐĞǁŝůůŝŶĐƌĞĂƐĞĐŽŶƐĞƌǀĂƚŝŽŶ͕ĂŶĚƚŚĞĐŚĂŶŐĞǁŝůůŶŽƚĐĂƵƐĞ
ƵŶĚĞƐŝƌĂďůĞƌĞƐƵůƚƐ͘dŚĞĂĐƚŝŽŶĐƌŝƚĞƌŝŽŶƉƌŽƉŽƐĞĚĨŽƌƚŚĞŵĂŶĂŐĞŵĞŶƚŽĨƚŚĞŐƌŽƵŶĚǁĂƚĞƌ
ĨůŽŽƌŝƐƐƚĂƚĞĚŝŶƚŚĞ'DDDWĂƐĨŽůůŽǁƐ͘
͞dŚĞĚĞĐŝƐŝŽŶͲŵĂŬŝŶŐƉƌŽĐĞƐƐǁŝůůďĞŝŶŝƚŝĂƚĞĚŝĨƚŚĞĂĐƚŝŽŶĐƌŝƚĞƌŝĂĂƌĞƚƌŝŐŐĞƌĞĚ͘
dŚĞĂĐƚŝŽŶĐƌŝƚĞƌŝĂĂƌĞƚƌĞŶĚƐŝŶŐƌŽƵŶĚǁĂƚĞƌůĞǀĞůƐƚŚĂƚĚĞŵŽŶƐƚƌĂƚĞƚŚĂƚƚŚĞ



ϳϭ

ZĞƉŽƌƚŽĨƚŚĞ/ŶĚĞƉĞŶĚĞŶƚWĞĞƌZĞǀŝĞǁWĂŶĞůĨŽƌ
ƚŚĞ'ƌŽƵŶĚǁĂƚĞƌDĂŶĂŐĞŵĞŶƚ͕DŽŶŝƚŽƌŝŶŐ͕ĂŶĚDŝƚŝŐĂƚŝŽŶWůĂŶĨŽƌ
ƚŚĞĂĚŝǌsĂůůĞǇ'ƌŽƵŶĚǁĂƚĞƌŽŶƐĞƌǀĂƚŝŽŶ͕ZĞĐŽǀĞƌǇ͕ĂŶĚ^ƚŽƌĂŐĞWƌŽũĞĐƚ



ĚĞƐŝŐŶĂƚĞĚĨůŽŽƌĞůĞǀĂƚŝŽŶǁŝůůďĞĞǆĐĞĞĚĞĚǁŝƚŚŝŶϭϬǇĞĂƌƐ͘/ĨƐƵĐŚĐŚĂŶŐĞƐĂƌĞ
ŵĞĂƐƵƌĞĚ͕ƚŚĞĚĞĐŝƐŝŽŶͲŵĂŬŝŶŐƉƌŽĐĞƐƐǁŝůůďĞŝŶŝƚŝĂƚĞĚ͘͟
ŽŵŵĞŶƚ͗dŚĞůĂƐƚƐĞŶƚĞŶĐĞŽĨƚŚĞĂĐƚŝŽŶĐƌŝƚĞƌŝŽŶĐŝƚĞĚĂďŽǀĞƐŚŽƵůĚďĞĐůĂƌŝĨŝĞĚ͘tĞ
ƵŶĚĞƌƐƚĂŶĚŝƚƚŽŵĞĂŶƚŚĂƚŝĨƐƵĐŚƚƌĞŶĚƐŝŶŐƌŽƵŶĚǁĂƚĞƌůĞǀĞůƐŽĐĐƵƌ͕ƚŚĞĚĞĐŝƐŝŽŶͲŵĂŬŝŶŐ
ƉƌŽĐĞƐƐǁŝůůďĞŝŶŝƚŝĂƚĞĚ͘KƵƌŵŽŶŝƚŽƌŝŶŐƌĞĐŽŵŵĞŶĚĂƚŝŽŶƐƐŚŽƵůĚƐĞƌǀĞƚŽĂĚĚƌĞƐƐĂůů
ƌĞŵĂŝŶŝŶŐĚŽƵďƚĂŶĚƚŚĂƚƚŚĞĂĚĂƉƚŝǀĞŵĂŶĂŐĞŵĞŶƚƉůĂŶǁŝůůƌĞƐƵůƚŝŶƌĞĂƐŽŶĂďůĞĚĞĐŝƐŝŽŶͲ
ŵĂŬŝŶŐĂŶĚŵŝƚŝŐĂƚŝŽŶĂƉƉƌŽĂĐŚĞƐ͘
ŽŵŵĞŶƚϮϮ͘^ĞĐƚŝŽŶϲ͘ϱ͘ϯ͕WĂŐĞϵϬ͘͞/ŶƐƚĂůůŝŶŐŽŶĞŽƌŵŽƌĞďƌŝŶĞĞǆƚƌĂĐƚŝŽŶǁĞůů;ƐͿĂŶĚͬŽƌ
ŝŶũĞĐƚŝŽŶǁĞůů;ƐͿǁŚĞƌĞƚŚĞƐĂůƚŵŝŶŝŶŐƐŽƵƌĐĞǁĞůůƐĂƌĞůŽĐĂƚĞĚƐƵďũĞĐƚƚŽƚŚĞƐĂŵĞŵŝƚŝŐĂƚŝŽŶ
ŵĞĂƐƵƌĞƐŝŵƉŽƐĞĚŽŶƚŚĞWƌŽũĞĐƚǁĞůůͲĨŝĞůĚĂƐƐĞƚĨŽƌƚŚŝŶƚŚĞ^DtDŝƚŝŐĂƚŝŽŶDŽŶŝƚŽƌŝŶŐĂŶĚ
ZĞƉŽƌƚŝŶŐWƌŽŐƌĂŵ;ƐĞĞ&ŝŐƵƌĞϱͲϭͿ͛͘͟ŽŵŵĞŶƚ͗ůĂƌŝĨŝĐĂƚŝŽŶŝƐƌĞƋƵŝƌĞĚĂƐƚŽǁŚǇĐĞƌƚĂŝŶƚĞǆƚ
ǁĂƐƵŶĚĞƌůŝŶĞĚĂŶĚǁŚĂƚƚŚĞƵŶĚĞƌůŝŶĞĚƚĞǆƚŵĞĂŶƐ͘

ϲ͘ϲ

ŚĂƉƚĞƌϳ

ŽŵŵĞŶƚϮϯ͘^ĞĐƚŝŽŶϳ͘Ϯ͕WĂŐĞϭϬϬ͘͞dŽĞŶƐƵƌĞƚŚĂƚƚŚĞůŽƐƵƌĞWůĂŶĐĂŶďĞĨƵůůǇŝŵƉůĞŵĞŶƚĞĚ͕
&sDtǁŝůůĞƐƚĂďůŝƐŚĂŶĚŵĂŝŶƚĂŝŶĂŶĞƐĐƌŽǁĂĐĐŽƵŶƚŽƌŽƚŚĞƌĞƋƵŝǀĂůĞŶƚĨŝŶĂŶĐŝĂůĂƐƐƵƌĂŶĐĞƐ
ŵĞĐŚĂŶŝƐŵĨŽƌƉŽƐƚͲĐůŽƐƵƌĞŽƉĞƌĂƚŝŽŶƐ͘͟ŽŵŵĞŶƚ͗tŚĞŶǁŝůůƚŚĞĞƐĐƌŽǁĂĐĐŽƵŶƚďĞƐĞƚƵƉͲ
ďĞĨŽƌĞϱͲϭϱǇĞĂƌƐŽĨŽƉĞƌĂƚŝŽŶ͕ďĞĨŽƌĞŽƉĞƌĂƚŝŽŶ͍ůĂƌŝĨŝĐĂƚŝŽŶŽŶƚŚĞƚŝŵĞĨƌĂŵĞŝƐƌĞƋƵŝƌĞĚ͘
ŽŵŵĞŶƚϮϰ͘dĂďůĞϱͲϭWĂŐĞϭϭϮ͘&ŝŶĂůƌŽǁ͕ϭϬƚŚĐŽůƵŵŶ͞ƌŝƐƚŽůĂŶĚĂĚŝǌĚƌǇůĂŬĞƐ͟͞^ĞŵŝͲ
ĂŶŶƵĂůůǇ͘͟ŽŵŵĞŶƚ͗ĞƉĞŶĚŝŶŐŽŶŚŽǁĨĂƌƐĞŶƚŝŶĞůǁĞůůƐĂƌĞĨƌŽŵϲ͕ϬϬϬͲĨŽŽƚƉĞƌŝŵĞƚĞƌ͕ƚŚŝƐ
ĨƌĞƋƵĞŶĐǇŵĂǇďĞŝŶƐƵĨĨŝĐŝĞŶƚƚŽďĞĂďůĞƚŽƌĞĂĐƚƚŽƌĂƉŝĚĐŚĂŶŐĞƐŝŶĚƌĂǁĚŽǁŶ;ƐĞĞ
ZĞĐŽŵŵĞŶĚĂƚŝŽŶƐŝŶ^ĞĐƚŝŽŶϳͿ͘




ϳϮ



ZĞƉŽƌƚŽĨƚŚĞ/ŶĚĞƉĞŶĚĞŶƚWĞĞƌZĞǀŝĞǁWĂŶĞůĨŽƌ
ƚŚĞ'ƌŽƵŶĚǁĂƚĞƌDĂŶĂŐĞŵĞŶƚ͕DŽŶŝƚŽƌŝŶŐ͕ĂŶĚDŝƚŝŐĂƚŝŽŶWůĂŶĨŽƌ
ƚŚĞĂĚŝǌsĂůůĞǇ'ƌŽƵŶĚǁĂƚĞƌŽŶƐĞƌǀĂƚŝŽŶ͕ZĞĐŽǀĞƌǇ͕ĂŶĚ^ƚŽƌĂŐĞWƌŽũĞĐƚ

ϳ͘Ϭ ZKDDEd/KE^
dŚĞŵŽŶŝƚŽƌŝŶŐ͕ŵĂŶĂŐĞŵĞŶƚ͕ĂŶĚŵŝƚŝŐĂƚŝŽŶĂƉƉƌŽĂĐŚƉƌŽƉŽƐĞĚŝŶƚŚĞ'DDDW;^͕ϮϬϭϮďͿ
ŝƐĂƉƉƌŽƉƌŝĂƚĞ͕ĂƐǁĂƐƉƌĞǀŝŽƵƐůǇĚĞƚĞƌŵŝŶĞĚďǇƚŚĞ'ƌŽƵŶĚǁĂƚĞƌ^ƚĞǁĂƌĚƐŚŝƉŽŵŵŝƚƚĞĞ
;ϮϬϭϭͿ͘^ƵĐŚĂĚĞƚĞƌŵŝŶĂƚŝŽŶǁĂƐŵĂĚĞƉƌŝŽƌƚŽƚŚĞŝŵƉŽƐŝƚŝŽŶŽĨƚŚĞŽƵŶƚǇ͛ƐŽǀĞƌƐŝŐŚƚĂŶĚ
ĂĚĚŝƚŝŽŶĂůĐŽŶĚŝƚŝŽŶƐŝŵƉŽƐĞĚŽŶƚŚĞĂĚŝǌWƌŽũĞĐƚ͘dŚĞƐĞĐŽŶĚŝƚŝŽŶƐ͕ĂŵŽŶŐŽƚŚĞƌƐ͕ŝŶĐůƵĚĞĚ
ƚŚĞϴϬͲĨŽŽƚĨůŽŽƌŽŶŐƌŽƵŶĚǁĂƚĞƌĞůĞǀĂƚŝŽŶƐƚǁŽŵŝůĞƐĨƌŽŵƚŚĞĐĞŶƚĞƌŽĨƚŚĞĂĚŝǌWƌŽũĞĐƚǁĞůůͲ
ĨŝĞůĚ͕ĂŶĚƚŚĞĂďŝůŝƚǇƚŽŵŽĚŝĨǇŽƌĐƵƌƚĂŝůƉƵŵƉŝŶŐŝĨƚŚĞƉƌŽƉŽƐĞĚƉƵŵƉŝŶŐĂƚƚŚĞĂĚŝǌWƌŽũĞĐƚ
ĐĂƵƐĞƐĂŶhŶĚĞƐŝƌĂďůĞZĞƐƵůƚ͘
ĨƚĞƌĐĂƌĞĨƵůƌĞǀŝĞǁĂŶĚĐŽŶƐŝĚĞƌĂƚŝŽŶŽĨƚŚĞ&/Z͕'DDDW͕ĂŶĚŵŽƌĞƌĞĐĞŶƚƚĞĐŚŶŝĐĂůƌĞƉŽƌƚƐ͕
ƚŚŝƐWĂŶĞůŚĂƐƌĞĐŽŵŵĞŶĚĞĚĂŶƵŵďĞƌŽĨĐŽŵƉůĞŵĞŶƚĂƌǇĂĚĚŝƚŝŽŶƐƚŚĂƚĐŽƵůĚďĞŵĂĚĞƚŽƚŚĞ
'DDDW͕ŝĨĨĞĂƐŝďůĞ;^͕ϮϬϭϮďͿ͘ŽůůĞĐƚŝǀĞůǇƚŚĞƐĞƌĞĐŽŵŵĞŶĚĂƚŝŽŶƐĂƌĞŝŶƚĞŶĚĞĚƚŽĂůůĂǇ
ĂŶǇĐŽŶĐĞƌŶƐƚŚĂƚŽƉƉŽŶĞŶƚƐƚŽƚŚĞĂĚŝǌWƌŽũĞĐƚŵĂǇƐƚŝůůŚĂǀĞ͕ŝŵƉƌŽǀĞƉƵďůŝĐĐŽŶĨŝĚĞŶĐĞŝŶ
ƚŚĞĂĚŝǌWƌŽũĞĐƚ͕ĂŶĚĂƌĞƉƌŽǀŝĚĞĚŝŶĂŶĂďƵŶĚĂŶĐĞŽĨĐĂƵƚŝŽŶ͘
dŚĞƌĞĐŽŵŵĞŶĚĂƚŝŽŶƐĂƌĞŶŽƚŝŶƚĞŶĚĞĚƚŽĂůƚĞƌƚŚĞĂŶĂůǇƐŝƐŽƌĨŝŶĚŝŶŐƐƌĞŐĂƌĚŝŶŐƚŚĞ
ĞŶǀŝƌŽŶŵĞŶƚĂůŝŵƉĂĐƚƐŽĨƚŚĞĂĚŝǌWƌŽũĞĐƚĚĞƐĐƌŝďĞĚŝŶƚŚĞ&/Z;^͕ϮϬϭϮĂͿ͕ŽƌĐŽŶƚĂŝŶĂŶǇ
ƐŝŐŶŝĨŝĐĂŶƚŶĞǁŝŶĨŽƌŵĂƚŝŽŶ͘/ŶĂĚĚŝƚŝŽŶ͕ŶŽŶĞŽĨƚŚĞƌĞĐŽŵŵĞŶĚĂƚŝŽŶƐĂƌĞĂƐƐŽĐŝĂƚĞĚǁŝƚŚĂ
ĨĂŝůƵƌĞŽĨƚŚĞ'DDDWƚŽƉƌŽǀŝĚĞƐƵĨĨŝĐŝĞŶƚŵĂŶĂŐĞŵĞŶƚ͕ŵŽŶŝƚŽƌŝŶŐ͕ĂŶĚŵŝƚŝŐĂƚŝŽŶŽĨ
hŶĚĞƐŝƌĂďůĞZĞƐƵůƚƐ͘,ŽǁĞǀĞƌ͕ƚŚĞWĂŶĞůƐƚƌŽŶŐůǇďĞůŝĞǀĞƐƚŚĂƚƚŚĞƌĞĐŽŵŵĞŶĚĂƚŝŽŶƐƉƌŽǀŝĚĞ
ŚĞůƉĨƵůĚŝƌĞĐƚŝŽŶŝŶƚŚĞŽŶŐŽŝŶŐŵŽŶŝƚŽƌŝŶŐ͕ŵŝƚŝŐĂƚŝŽŶĂŶĚŵĂŶĂŐĞŵĞŶƚŽĨƚŚĞĂĚŝǌWƌŽũĞĐƚ͘
dŚĞƌĞĐŽŵŵĞŶĚĞĚƐƵƉƉůĞŵĞŶƚĂůŵŽŶŝƚŽƌŝŶŐǁŝůůƉƌŽĚƵĐĞĂĚĚŝƚŝŽŶĂůŝŶĨŽƌŵĂƚŝŽŶƚŽĂƐƐŝƐƚǁŝƚŚ
ƚŚĞĨŽůůŽǁŝŶŐ͗
x /ĚĞŶƚŝĨǇŝŶŐĂŶĚƋƵĂŶƚŝĨǇŝŶŐĂŶǇhŶĚĞƐŝƌĂďůĞZĞƐƵůƚƐ
x &ƵƌƚŚĞƌĂƐƐĞƐƐŝŶŐƚŚĞĚĞŐƌĞĞŽĨŚǇĚƌĂƵůŝĐĐŽŶŶĞĐƚŝŽŶ͕ŝĨĂŶǇ͕ďĞƚǁĞĞŶŽŶĂŶǌĂ^ƉƌŝŶŐĂŶĚ
ƚŚĞĂůůƵǀŝĂůĂƋƵŝĨĞƌŝŶ&ĞŶŶĞƌsĂůůĞǇďĞůŽǁ
x DŽŶŝƚŽƌŝŶŐďƌŝŶĞǁĂƚĞƌĐŽŶĚŝƚŝŽŶƐďĞŶĞĂƚŚƌŝƐƚŽůĂŶĚĂĚŝǌĚƌǇůĂŬĞƐ
x DĂƉƉŝŶŐƚŚĞŵŝŐƌĂƚŝŽŶŽĨƚŚĞƐĂůŝŶĞͲĨƌĞƐŚǁĂƚĞƌŝŶƚĞƌĨĂĐĞŽǀĞƌƚŝŵĞ
x /ĚĞŶƚŝĨǇŝŶŐĐŚĂŶŐĞƐŝŶǀĞŐĞƚĂƚŝŽŶŝŶƌŝƉĂƌŝĂŶŚĂďŝƚĂƚƐďĞůŽǁƐƉƌŝŶŐƐ
x ǀĂůƵĂƚŝŶŐƚŚĞĐĂƵƐĞŽĨĂŶǇŝŵƉĂĐƚƐ;Ğ͘Ő͕͘ƚŚĞƉƌŽƉŽƐĞĚƉƵŵƉŝŶŐĂƚƚŚĞĂĚŝǌWƌŽũĞĐƚ͕
ĐůŝŵĂƚŝĐĐŽŶĚŝƚŝŽŶƐ͕ŽƚŚĞƌĨĂĐƚŽƌƐͿ
x ĞƚĞƌŵŝŶŝŶŐƚŚĞƚǇƉĞ͕ŶĂƚƵƌĞ͕ŵĂŐŶŝƚƵĚĞ͕ĂŶĚĚƵƌĂƚŝŽŶŽĨŽƌƌĞĐƚŝǀĞDĞĂƐƵƌĞƐƚŚĂƚĐŽƵůĚ
ďĞŝŵƉůĞŵĞŶƚĞĚ
x ƐƐĞƐƐŝŶŐƚŚĞĞĨĨĞĐƚƐŽĨĂŶǇŝŵƉůĞŵĞŶƚĞĚŵŝƚŝŐĂƚŝŽŶ

ϳ͘ϭ

ĞƚĂŝůĞĚDŽŶŝƚŽƌŝŶŐWůĂŶ

/ƚŝƐƌĞĐŽŵŵĞŶĚĞĚƚŚĂƚ͕ĂƚůĞĂƐƚŽŶĞǇĞĂƌƉƌŝŽƌƚŽƚŚĞĐŽŵŵĞŶĐĞŵĞŶƚŽĨƚŚĞƉƌŽƉŽƐĞĚƉƵŵƉŝŶŐ
ĂƚƚŚĞĂĚŝǌWƌŽũĞĐƚ͕ĂŵŽƌĞĚĞƚĂŝůŵŽŶŝƚŽƌŝŶŐƉůĂŶďĞƉƌĞƉĂƌĞĚƚŽĚŽĐƵŵĞŶƚĂůůĂƐƉĞĐƚƐŽĨĚĂƚĂ


ϳϯ



ZĞƉŽƌƚŽĨƚŚĞ/ŶĚĞƉĞŶĚĞŶƚWĞĞƌZĞǀŝĞǁWĂŶĞůĨŽƌ
ƚŚĞ'ƌŽƵŶĚǁĂƚĞƌDĂŶĂŐĞŵĞŶƚ͕DŽŶŝƚŽƌŝŶŐ͕ĂŶĚDŝƚŝŐĂƚŝŽŶWůĂŶĨŽƌ
ƚŚĞĂĚŝǌsĂůůĞǇ'ƌŽƵŶĚǁĂƚĞƌŽŶƐĞƌǀĂƚŝŽŶ͕ZĞĐŽǀĞƌǇ͕ĂŶĚ^ƚŽƌĂŐĞWƌŽũĞĐƚ

ĐŽůůĞĐƚŝŽŶƌĞůĂƚĞĚƚŽƚŚĞĂĚŝǌWƌŽũĞĐƚ͘dŚĞƉůĂŶƐŚŽƵůĚĂůƐŽĂĚĚƌĞƐƐĚĂƚĂŵĂŶĂŐĞŵĞŶƚ͕
ĂŶĂůǇƐĞƐ͕ĂŶĚŝŶƚĞƌƉƌĞƚĂƚŝŽŶ͘/ĨĂĚŝƐƉƵƚĞĂƌŝƐĞƐŽǀĞƌhŶĚĞƐŝƌĂďůĞZĞƐƵůƚƐ͕ŝƚŝƐĐƌŝƚŝĐĂůƚŚĂƚĚĂƚĂ
ĐŽůůĞĐƚŝŽŶ͕ŵĂŶĂŐĞŵĞŶƚ͕ĂŶĂůǇƐĞƐ͕ĂŶĚŝŶƚĞƌƉƌĞƚĂƚŝŽŶŚĂǀĞďĞĞŶĐŽŶĚƵĐƚĞĚŝŶŐĞŶĞƌĂů
ĂĐĐŽƌĚĂŶĐĞǁŝƚŚĂĚĞƚĂŝůĞĚŵŽŶŝƚŽƌŝŶŐƉůĂŶ͘dŚĞƉůĂŶƐŚŽƵůĚĐŽǀĞƌƚŚĞƉƌĞͲŽƉĞƌĂƚŝŽŶĂů͕
ŽƉĞƌĂƚŝŽŶĂů͕ĂŶĚƉŽƐƚͲŽƉĞƌĂƚŝŽŶĂůƉĞƌŝŽĚƐ͘dŚĞƉůĂŶƐŚŽƵůĚďĞĂ͞ůŝǀŝŶŐĚŽĐƵŵĞŶƚ͟ĂŶĚƐŚŽƵůĚ
ďĞƵƉĚĂƚĞĚƉĞƌŝŽĚŝĐĂůůǇ;Ğ͘Ő͕͘ĞǀĞƌǇĨŝǀĞǇĞĂƌƐͿĂƐĚĂƚĂĐŽůůĞĐƚŝŽŶĂŶĚĂŶĂůǇƐŝƐƚĞĐŚŶŝƋƵĞƐ
ŝŵƉƌŽǀĞ͕ĂŶĚĚĂƚĂƌĞƋƵŝƌĞŵĞŶƚƐĨŽƌƚŚĞĂĚŝǌWƌŽũĞĐƚĐŚĂŶŐĞ͘

ϳ͘Ϯ

YƵĂůŝƚǇƐƐƵƌĂŶĐĞ

/ƚŝƐƌĞĐŽŵŵĞŶĚĞĚƚŚĂƚ͕ĂƚůĞĂƐƚŽŶĞǇĞĂƌƉƌŝŽƌƚŽƚŚĞĐŽŵŵĞŶĐĞŵĞŶƚŽĨƚŚĞƉƌŽƉŽƐĞĚƉƵŵƉŝŶŐ
ĂƚƚŚĞĂĚŝǌWƌŽũĞĐƚ͕ŵŽƌĞĚĞƚĂŝůĞĚYͬYƉƌŽĐĞĚƵƌĞƐďĞĚĞǀĞůŽƉĞĚ͕ĚĞƐĐƌŝďĞĚ͕ŝŵƉůĞŵĞŶƚĞĚ͕
ĂŶĚĚŽĐƵŵĞŶƚĞĚĨŽƌƚŚĞĐŽůůĞĐƚŝŽŶĂŶĚĂŶĂůǇƐŝƐŽĨĂůůĚĂƚĂƉĞƌƚŝŶĞŶƚƚŽƚŚĞĂĚŝǌWƌŽũĞĐƚ͘
ĚĞƚĂŝůĞĚYWWƐŚŽƵůĚďĞƉƌĞƉĂƌĞĚƚŽĚĞƐĐƌŝďĞƚŚĞYͬYƉƌŽĐĞĚƵƌĞƐĨŽƌƚŚĞĐŽůůĞĐƚŝŽŶĂŶĚ
ĂŶĂůǇƐŝƐŽĨĂůůĚĂƚĂƉĞƌƚŝŶĞŶƚƚŽƚŚĞĂĚŝǌWƌŽũĞĐƚ͘

ϳ͘ϯ

ĂƚĂDĂŶĂŐĞŵĞŶƚ^ǇƐƚĞŵ

/ƚŝƐƌĞĐŽŵŵĞŶĚĞĚƚŚĂƚ͕ĂƚůĞĂƐƚŽŶĞǇĞĂƌƉƌŝŽƌƚŽƚŚĞĐŽŵŵĞŶĐĞŵĞŶƚŽĨƚŚĞƉƌŽƉŽƐĞĚƉƵŵƉŝŶŐ
ĂƚƚŚĞĂĚŝǌWƌŽũĞĐƚ͕ĂĨŽƌŵĂůĚĂƚĂŵĂŶĂŐĞŵĞŶƚƐǇƐƚĞŵ;D^ͿďĞĚĞǀĞůŽƉĞĚĨŽƌƚŚĞĂĚŝǌ
WƌŽũĞĐƚ͘dŚĞD^ƐŚŽƵůĚĐŽŶƚĂŝŶĂůůĚĂƚĂĐŽůůĞĐƚĞĚĂƐƉĂƌƚŽĨƚŚĞĂĚŝǌWƌŽũĞĐƚ͘dŚĞĚĂƚĂƐŚŽƵůĚ
ďĞĐĂƚĞŐŽƌŝǌĞĚďǇƚǇƉĞ͕ůŽĐĂƚŝŽŶ͕ĂŶĚĚĂƚĞ͕ĂƐǁĞůůĂƐŽƚŚĞƌĚĂƚĂͲƉĞƌƚŝŶĞŶƚĨŝĞůĚƐ͘tŚŝůĞĂ
ƉƌŽũĞĐƚͲƐƉĞĐŝĨŝĐD^ĐĂŶďĞĚĞǀĞůŽƉĞĚ͕ŝƚŝƐƌĞĐŽŵŵĞŶĚĞĚƚŚĂƚŽĨĨͲƚŚĞͲƐĞůĨƐŽĨƚǁĂƌĞďĞƵƐĞĚĂƐ
ƚŚĞƉůĂƚĨŽƌŵĨŽƌƚŚĞD^ĨŽƌƚŚĞĂĚŝǌWƌŽũĞĐƚ͘dŚĞD^ƐŚŽƵůĚŚĂǀĞĂŐƌĂƉŚŝĐĂůƵƐĞƌŝŶƚĞƌĨĂĐĞ
;'h/ͿƚŚĂƚŽƉĞƌĂƚĞƐǁŝƚŚŝŶĂŐĞŽŐƌĂƉŚŝĐŝŶĨŽƌŵĂƚŝŽŶƐǇƐƚĞŵ;'/^ͿƉůĂƚĨŽƌŵ;Ğ͘Ő͕͘ƌĐ'/^Ϳ͘dŚŝƐ
ǁŝůůĨĂĐŝůŝƚĂƚĞĚĂƚĂŝŶƉƵƚ͕ĚĂƚĂŵĂƉƉŝŶŐ͕ĂŶĚĚĂƚĂŝŶƚĞƌƉƌĞƚĂƚŝŽŶ;Ğ͘Ő͕͘ďǇ^ƉĂƚŝĂůŶĂůǇƐƚͿ͘

ϳ͘ϰ

ŽĐƵŵĞŶƚZĞƉŽƐŝƚŽƌǇ

dŚĞĂĚŝǌWƌŽũĞĐƚǁŝůůďĞŝŵƉůĞŵĞŶƚĞĚŝŶĂŶĂƌĞĂǁŝƚŚĂǀĞƌǇůŝŵŝƚĞĚŚƵŵĂŶƉŽƉƵůĂƚŝŽŶ͘
,ŽǁĞǀĞƌ͕ƐŽŵĞŽƉƉŽŶĞŶƚƐƚŽƚŚĞĂĚŝǌWƌŽũĞĐƚĐŽŶƚŝŶƵĞƚŽĚŝƐƚƌƵƐƚƚŚĞĐŽŶĐůƵƐŝŽŶƐƌĞĂĐŚĞĚŝŶ
ƚŚĞ&/Z͕ƚŚĞŽƵŶƚǇ͛ƐĂĚŽƉƚŝŽŶŽĨƚŚĞ'DDDW͕ĂŶĚƚŚĞŽƵƌƚ͛ƐƌĞǀŝĞǁŽĨƚŚĞĂĚŝǌWƌŽũĞĐƚ͘/ƚ
ŝƐŝŵƉŽƌƚĂŶƚƚŚĂƚƐƚĂŬĞŚŽůĚĞƌƐŚĂǀĞĂĐĐĞƐƐƚŽĂůůĚŽĐƵŵĞŶƚƐƉĞƌƚŝŶĞŶƚƚŽƚŚĞĂĚŝǌWƌŽũĞĐƚ͕
ƌĞŐĂƌĚůĞƐƐŽĨǁŚĞƚŚĞƌƚŚĞǇƐƵƉƉŽƌƚŽƌŽƉƉŽƐĞƚŚĞƉƌŽũĞĐƚ͘dŚĞƌĞĨŽƌĞ͕ŝƚŝƐƌĞĐŽŵŵĞŶĚĞĚƚŚĂƚ
ĂŶŽŶůŝŶĞƌĞƉŽƐŝƚŽƌǇďĞĚĞǀĞůŽƉĞĚƚŽŚŽƐƚĂůůƚĞĐŚŶŝĐĂůƌĞƉŽƌƚƐĂƐƚŚĞǇĂƌĞĨŝŶĂůŝǌĞĚĂŶĚ
ĚĞůŝǀĞƌĞĚƚŽƚŚĞŽƵŶƚǇĂƐƌĞƋƵŝƌĞĚďǇƚŚĞ'DDDW͘

ϳ͘ϱ

'ĞŽůŽŐŝĐĂůhŶĚĞƌƐƚĂŶĚŝŶŐ

/ƚŝƐƌĞĐŽŵŵĞŶĚĞĚƚŚĂƚ͕ǁŝƚŚŝŶŽŶĞǇĞĂƌŽĨƚŚĞĐŽŵŵĞŶĐĞŵĞŶƚŽĨƚŚĞƉƌŽƉŽƐĞĚƉƵŵƉŝŶŐĂƚƚŚĞ
ĂĚŝǌWƌŽũĞĐƚ͕ŐĞŽƉŚǇƐŝĐĂůƐƵƌǀĞǇƐďĞĐŽŵƉůĞƚĞĚŝŶƚǁŽĂƌĞĂƐƚŽĂƐƐŝƐƚŝŶĂƐƐĞƐƐŝŶŐŐĞŽůŽŐŝĐ
ĐŽŶĚŝƚŝŽŶƐ;ĂƌĞĂƐϭĂŶĚϮŽŶ&ŝŐƵƌĞϭϯͿ͗


ϳϰ



ZĞƉŽƌƚŽĨƚŚĞ/ŶĚĞƉĞŶĚĞŶƚWĞĞƌZĞǀŝĞǁWĂŶĞůĨŽƌ
ƚŚĞ'ƌŽƵŶĚǁĂƚĞƌDĂŶĂŐĞŵĞŶƚ͕DŽŶŝƚŽƌŝŶŐ͕ĂŶĚDŝƚŝŐĂƚŝŽŶWůĂŶĨŽƌ
ƚŚĞĂĚŝǌsĂůůĞǇ'ƌŽƵŶĚǁĂƚĞƌŽŶƐĞƌǀĂƚŝŽŶ͕ZĞĐŽǀĞƌǇ͕ĂŶĚ^ƚŽƌĂŐĞWƌŽũĞĐƚ

x ƚŽŶĂŶǌĂ^ƉƌŝŶŐ
x /ŶƚŚĞ&ĞŶŶĞƌ'ĂƉ
dŽƉƌŽǀŝĚĞĂĚĚŝƚŝŽŶĂůŝŶĨŽƌŵĂƚŝŽŶŽŶƚŚĞŐĞŽůŽŐŝĐƐƚƌƵĐƚƵƌĞĂŶĚŚǇĚƌŽŐĞŽůŽŐǇŝŶƚŚĞǀŝĐŝŶŝƚǇŽĨ
ŽŶĂŶǌĂ^ƉƌŝŶŐ͕ŝƚŝƐƌĞĐŽŵŵĞŶĚĞĚƚŚĂƚŐĞŽƉŚǇƐŝĐĂůŵĂƉƉŝŶŐďĞĐŽŶĚƵĐƚĞĚŝŶƚŚĞĂƌĞĂ
ŝŵŵĞĚŝĂƚĞůǇĂďŽǀĞ͕ĂŶĚĨŽƌƐŽŵĞĚŝƐƚĂŶĐĞďĞůŽǁ͕ƚŚĞƐƉƌŝŶŐ͘dŚĞŽďũĞĐƚŝǀĞƐŽĨƚŚĞŐĞŽƉŚǇƐŝĐĂů
ƐƵƌǀĞǇƐǁŽƵůĚďĞƚŽĚĞůŝŶĞĂƚĞƐƚƌƵĐƚƵƌĂůĨĞĂƚƵƌĞƐ;ŝ͘Ğ͕͘ĨĂƵůƚƐͿĂŶĚŽƚŚĞƌƐƚƌƵĐƚƵƌĂůĚĞĨŽƌŵĂƚŝŽŶ͕
ŝĚĞŶƚŝĨǇƉŽƚĞŶƚŝĂůĨƌĂĐƚƵƌĞůŝŶĞĂŵĞŶƚƐǁŝƚŚŝŶĐƌĞĂƐĞĚĨĂĐƚƵƌĞĂƉĞƌƚƵƌĞĂŶĚĚĞŶƐŝƚǇ;ŝ͘Ğ͕͘
ŐƌŽƵŶĚǁĂƚĞƌďĞĂƌŝŶŐƉŽƚĞŶƚŝĂůͿ͕ŵĂƉƚŚĞďĞĚƌŽĐŬƐƵƌĨĂĐĞďĞůŽǁƚŚĞƵŶĐŽŶƐŽůŝĚĂƚĞĚĚĞƉŽƐŝƚƐ
ƐŽƵƚŚŽĨƚŚĞƐƉƌŝŶŐ͕ĂŶĚŵĂƉƚŚĞŐƌŽƵŶĚǁĂƚĞƌƐƵƌĨĂĐĞĂďŽǀĞĂŶĚďĞůŽǁƚŚĞƐƉƌŝŶŐ͘
ŐĞŽƉŚǇƐŝĐĂůĐŽŶƚƌĂĐƚŽƌƐŚŽƵůĚďĞƌĞƚĂŝŶĞĚƚŽƉůĂŶĂŶĚŝŵƉůĞŵĞŶƚƚŚĞŐĞŽƉŚǇƐŝĐĂůŵĂƉƉŝŶŐ͘dŚĞ
ŵĂƉƉŝŶŐŵĂǇŝŶĐůƵĚĞƐŚĂůůŽǁƐĞŝƐŵŝĐƐƵƌǀĞǇƐ͕ƐƵƌĨĂĐĞD͕dD͕ĂŶĚZd͘
dŽƉƌŽǀŝĚĞĂĚĚŝƚŝŽŶĂůŝŶĨŽƌŵĂƚŝŽŶŽŶƚŚĞŐĞŽůŽŐŝĐƐƚƌƵĐƚƵƌĞĂŶĚŚǇĚƌŽŐĞŽůŽŐǇŝŶƚŚĞ&ĞŶŶĞƌ
'ĂƉ͕ŝƚŝƐƌĞĐŽŵŵĞŶĚĞĚƚŚĂƚŐĞŽƉŚǇƐŝĐĂůŵĂƉƉŝŶŐďĞĐŽŶĚƵĐƚĞĚŝŶƚŚŝƐĂƌĞĂ͘dŚĞŽďũĞĐƚŝǀĞƐŽĨ
ƚŚĞŐĞŽƉŚǇƐŝĐĂůƐƵƌǀĞǇǁŽƵůĚďĞƚŽĚĞůŝŶĞĂƚĞƐƚƌƵĐƚƵƌĂůĨĞĂƚƵƌĞƐ;ŝ͘Ğ͕͘ĨĂƵůƚƐͿĂŶĚŽƚŚĞƌ
ƐƚƌƵĐƚƵƌĂůĚĞĨŽƌŵĂƚŝŽŶ͕ŝĚĞŶƚŝĨǇƚŚĞůŽĐĂƚŝŽŶĂŶĚƚŚŝĐŬŶĞƐƐŽĨĐĂƌďŽŶĂƚĞĨŽƌŵĂƚŝŽŶƐ͕ŝĚĞŶƚŝĨǇ
ƉŽƚĞŶƚŝĂůŬĂƌƐƚŝĐĨĞĂƚƵƌĞƐ;Ğ͘Ő͕͘ĐĂǀĞƐͿĂŶĚĨƌĂĐƚƵƌĞůŝŶĞĂŵĞŶƚƐǁŝƚŚŝŶĐƌĞĂƐĞĚĨĂĐƚƵƌĞĂƉĞƌƚƵƌĞ
ĂŶĚĚĞŶƐŝƚǇ;ŝ͘Ğ͕͘ŐƌŽƵŶĚǁĂƚĞƌďĞĂƌŝŶŐƉŽƚĞŶƚŝĂůͿŝŶƚŚĞĐĂƌďŽŶĂƚĞƐ͕ĂŶĚŵĂƉƚŚĞŐƌŽƵŶĚǁĂƚĞƌ
ƐƵƌĨĂĐĞ͘ŐĞŽƉŚǇƐŝĐĂůĐŽŶƚƌĂĐƚŽƌƐŚŽƵůĚďĞƌĞƚĂŝŶĞĚƚŽƉůĂŶĂŶĚŝŵƉůĞŵĞŶƚƚŚĞŐĞŽƉŚǇƐŝĐĂů
ŵĂƉƉŝŶŐ͘dŚĞŵĂƉƉŝŶŐŵĂǇŝŶĐůƵĚĞƐŚĂůůŽǁƐĞŝƐŵŝĐƐƵƌǀĞǇƐ͕dD͕ĂŶĚZd͘
tŚĂƚĞǀĞƌŐĞŽƉŚǇƐŝĐĂůƚĞĐŚŶŝƋƵĞƐĂƌĞƌĞĐŽŵŵĞŶĚĞĚďǇƚŚĞĐŽŶƚƌĂĐƚŽƌ͕ŝƚŝƐŝŵƉŽƌƚĂŶƚƚŽŚĂǀĞ
ĐŽŶƚƌŽůƉŽŝŶƚƐƚŽŚĞůƉŝŶƚĞƌƉƌĞƚƚŚĞŐĞŽƉŚǇƐŝĐĂůĚĂƚĂ͘ŽƌĞŚŽůĞůŽŐƐĂŶĚĚŽǁŶͲŚŽůĞŐĞŽƉŚǇƐŝĐĂů
ůŽŐƐ;ŝ͘Ğ͕͘Ğ>ŽŐƐͿĨŽƌĞǆŝƐƚŝŶŐǁĞůůƐǁŝůůƉƌŽǀŝĚĞƚŚŝƐĐŽŶƚƌŽů͘/ĨǁĞůůƐƉƌŽǆŝŵĂƚĞƚŽƚŚĞŐĞŽƉŚǇƐŝĐĂů
ƐƵƌǀĞǇƐĚŽŶŽƚŚĂǀĞŐĞŽƉŚǇƐŝĐĂůůŽŐƐďƵƚŚĂǀĞƉŽůǇͲǀŝŶǇůĐŚůŽƌŝĚĞ;WsͿĐĂƐŝŶŐ͕ƚŚĞŶƚŚĞǇĐĂŶďĞ
ůŽŐŐĞĚƵƐŝŶŐD͕ŶĂƚƵƌĂůŐĂŵŵĂ͕ƚĞŵƉĞƌĂƚƵƌĞ͕ĂŶĚĚŽǁŶͲŚŽůĞƚŽŽůƐ͘/ĨƚŚĞƐĞǁĞůůƐŚĂǀĞ
ƐƚĞĞůĐĂƐŝŶŐ͕ƚŚĞŶĚŽǁŶͲŚŽůĞůŽŐŐŝŶŐǁŝůůďĞůŝŵŝƚĞĚƚŽŐĂŵŵĂ͕ƚĞŵƉĞƌĂƚƵƌĞ͕ĂŶĚ͘dŚĞ
ĞǆŝƐƚŝŶŐŐĞŽůŽŐŝĐĂůŵĂƉƉŝŶŐ;<ĞŶŶĞǇĂŶĚd>&͕ϮϬϭϴͿǁŝůůĂůƐŽƉƌŽǀŝĚĞƐŽŵĞĐŽŶƚƌŽůĨŽƌƚŚĞ
ŐĞŽƉŚǇƐŝĐĂůƐƵƌǀĞǇĂƚŽŶĂŶǌĂ^ƉƌŝŶŐ͘
dŽƉƌŽǀŝĚĞĂĚĚŝƚŝŽŶĂůĚĂƚĂŽŶŚǇĚƌŽŐĞŽůŽŐŝĐĐŽŶĚŝƚŝŽŶƐƉƌŽǆŝŵĂƚĞƚŽŽŶĂŶǌĂ^ƉƌŝŶŐ͕ŝƚŝƐ
ƌĞĐŽŵŵĞŶĚĞĚƚŚĂƚƚŚĞŐĞŽƉŚǇƐŝĐĂůƐƵƌǀĞǇďĞĐŽŶĚƵĐƚĞĚǁŝƚŚŝŶŽŶĞǇĞĂƌŽĨƚŚĞĐŽŵŵĞŶĐĞŵĞŶƚ
ŽĨƉƵŵƉŝŶŐĂƚƚŚĞĂĚŝǌWƌŽũĞĐƚ͘
ƐŶŽƚĞĚ͕ƚŚĞƌĞĐŽŵŵĞŶĚĞĚŐĞŽƉŚǇƐŝĐĂůƐƵƌǀĞǇƐ͕ůŝŬĞŽƚŚĞƌƌĞĐŽŵŵĞŶĚĂƚŝŽŶƐƉƌĞƐĞŶƚĞĚŚĞƌĞŝŶ
;Ğ͘Ő͕͘ƐƉƌŝŶŐĨůŽǁŵŽŶŝƚŽƌŝŶŐ͕ŶĞǁŵŽŶŝƚŽƌŝŶŐǁĞůůƐͿ͕ĂƌĞůŽĐĂƚĞĚŽŶ&ĞĚĞƌĂůůĂŶĚƐ͘dŚƵƐ͕ŝƚŵĂǇ
ďĞĚŝĨĨŝĐƵůƚƚŽŽďƚĂŝŶĂƉƉƌŽǀĂůƐĨƌŽŵŐŽǀĞƌŶŵĞŶƚĂŐĞŶĐŝĞƐƚŽŝŶƐƚĂůůƚŚĞǁĞůůƐ͘'ŝǀĞŶƚŚĞǀĂůƵĞ
ŽĨƐƵĐŚŵŽŶŝƚŽƌŝŶŐ͕ŝƚŝƐŚŽƉĞĚƚŚĂƚƐƵĐŚĂƉƉƌŽǀĂůƐǁŝůůďĞĨŽƌƚŚĐŽŵŝŶŐ͘




ϳϱ

ZĞƉŽƌƚŽĨƚŚĞ/ŶĚĞƉĞŶĚĞŶƚWĞĞƌZĞǀŝĞǁWĂŶĞůĨŽƌ
ƚŚĞ'ƌŽƵŶĚǁĂƚĞƌDĂŶĂŐĞŵĞŶƚ͕DŽŶŝƚŽƌŝŶŐ͕ĂŶĚDŝƚŝŐĂƚŝŽŶWůĂŶĨŽƌ
ƚŚĞĂĚŝǌsĂůůĞǇ'ƌŽƵŶĚǁĂƚĞƌŽŶƐĞƌǀĂƚŝŽŶ͕ZĞĐŽǀĞƌǇ͕ĂŶĚ^ƚŽƌĂŐĞWƌŽũĞĐƚ


ϳ͘ϲ

,ǇĚƌŽŐĞŽůŽŐŝĐhŶĚĞƌƐƚĂŶĚŝŶŐ

dŽƉƌŽǀŝĚĞĂĚĚŝƚŝŽŶĂůŝŶĨŽƌŵĂƚŝŽŶŽŶŚǇĚƌŽŐĞŽůŽŐŝĐĐŽŶĚŝƚŝŽŶƐďĞƚǁĞĞŶŽŶĂŶǌĂ^ƉƌŝŶŐĂŶĚƚŚĞ
ĂůůƵǀŝĂůĂƋƵŝĨĞƌŝŶƚŚĞ&ĞŶŶĞƌsĂůůĞǇďĞůŽǁ͕ŝƚŝƐƌĞĐŽŵŵĞŶĚĞĚƚŚĂƚƚŚĞĨŽůůŽǁŝŶŐĂĚĚŝƚŝŽŶĂů
ŵŽŶŝƚŽƌŝŶŐǁĞůůƐďĞŝŶƐƚĂůůĞĚ;ƐĞĞ&ŝŐƵƌĞϭϯͿ͗
x /ŵŵĞĚŝĂƚĞůǇďĞůŽǁƚŚĞƐƉƌŝŶŐ;ŝ͘Ğ͕͘ǁŝƚŚŝŶϭϬϬǇĂƌĚƐͿǁŝƚŚĐĂƐŝŶŐƐĚŝƐĐƌĞƚĞůǇƐĐƌĞĞŶĞĚŝŶ
ƵŶĐŽŶƐŽůŝĚĂƚĞĚĚĞƉŽƐŝƚƐďĞŶĞĂƚŚĂŶĚĂĚũĂĐĞŶƚƚŽƚŚĞƐƚƌĞĂŵĨĞĚďǇƚŚĞƐƉƌŝŶŐ͕ŝĨƚŚĞǇ
ĐŽŶƚĂŝŶŐƌŽƵŶĚǁĂƚĞƌ͕ĂŶĚŝŶƚŚĞĨƌĂĐƚƵƌĞĚďĞĚƌŽĐŬďĞŶĞĂƚŚƚŚĞƐĞĚĞƉŽƐŝƚƐ
x ƚƚŚĞůŝŵŝƚƐŽĨƚŚĞĂůůƵǀŝĂůĂƋƵŝĨĞƌ;Ğ͘Ő͕͘ŽŶĞŵŝůĞƐŽƵƚŚĞĂƐƚŽĨŽŶĂŶǌĂ^ƉƌŝŶŐͿ
dŚĞĨŝƌƐƚƐĞƚŽĨŵŽŶŝƚŽƌŝŶŐǁĞůůƐŝŶƚŚĞƵŶĐŽŶƐŽůŝĚĂƚĞĚĚĞƉŽƐŝƚƐĂŶĚĨƌĂĐƚƵƌĞĚďĞĚƌŽĐŬďĞůŽǁ
ŽŶĂŶǌĂ^ƉƌŝŶŐǁŽƵůĚƉƌŽǀŝĚĞĚĂƚĂƚŚĂƚĐŽƵůĚŶŽƚďĞŽďƚĂŝŶĞĚĨƌŽŵĂŶǇĐƵƌƌĞŶƚůǇĞǆŝƐƚŝŶŐ
ŵŽŶŝƚŽƌŝŶŐǁĞůůƐ͘dŚĞƌĞĨŽƌĞ͕ƚŚŝƐƐĞƚŽĨǁĞůůƐŝƐƚŚĞŵŽƐƚŝŵƉŽƌƚĂŶƚĂĚĚŝƚŝŽŶĂůŵŽŶŝƚŽƌŝŶŐǁĞůůƐ
ŶĞĞĚĞĚƚŽĞǀĂůƵĂƚĞŐƌŽƵŶĚǁĂƚĞƌĐŽŶĚŝƚŝŽŶƐŝŶƌĞůĂƚŝŽŶƚŽƉŽƚĞŶƚŝĂůhŶĚĞƐŝƌĂďůĞZĞƐƵůƚƐĂƚ
ŽŶĂŶǌĂ^ƉƌŝŶŐ͘/ŶĂĚĚŝƚŝŽŶ͕ŝŶƚŚĞƵŶůŝŬĞůǇĞǀĞŶƚƚŚĂƚĂĚŝƌĞĐƚŚǇĚƌĂƵůŝĐĐŽŶŶĞĐƚŝŽŶďĞƚǁĞĞŶ
ŽŶĂŶǌĂ^ƉƌŝŶŐĂŶĚƚŚĞĂůůƵǀŝĂůĂƋƵŝĨĞƌĞǆŝƐƚƐ͕ŐƌŽƵŶĚǁĂƚĞƌĚĞĐůŝŶĞƐĂƚƚŚĞƐĞŶĞǁǁĞůůƐŵĂǇ
ƉƌŽǀŝĚĞĂŶ͞ĞĂƌůǇǁĂƌŶŝŶŐ͟ŽĨƉŽƚĞŶƚŝĂůhŶĚĞƐŝƌĂďůĞZĞƐƵůƚƐĂƚŽŶĂŶǌĂ^ƉƌŝŶŐ͘
dŽƉƌŽǀŝĚĞďĂƐĞůŝŶĞĚĂƚĂŽŶŐƌŽƵŶĚǁĂƚĞƌĐŽŶĚŝƚŝŽŶƐƉƌŽǆŝŵĂƚĞƚŽŽŶĂŶǌĂ^ƉƌŝŶŐ͕ŝƚŝƐ
ƌĞĐŽŵŵĞŶĚĞĚƚŚĂƚ͕ŝĨĨĞĂƐŝďůĞ͕ƚŚĞŶĞǁŵŽŶŝƚŽƌŝŶŐǁĞůůƐďĞŝŶƐƚĂůůĞĚĂƚůĞĂƐƚŽŶĞǇĞĂƌƉƌŝŽƌƚŽ
ƚŚĞŝŶŝƚŝĂƚŝŽŶŽĨƉƵŵƉŝŶŐĂƚƚŚĞĂĚŝǌWƌŽũĞĐƚ͘

ϳ͘ϳ

tĞĂƚŚĞƌŽŶĚŝƚŝŽŶƐ

/ƚŝƐƌĞĐŽŵŵĞŶĚĞĚƚŚĂƚĂǁĞĂƚŚĞƌƐƚĂƚŝŽŶ͕ŽƌĂƚůĞĂƐƚĂƌĂŝŶŐĂƵŐĞ͕ďĞŝŶƐƚĂůůĞĚŝŶƚŚĞďĞĚƌŽĐŬ
ǁĂƚĞƌƐŚĞĚƚŚĂƚƐƵƉƉŽƌƚƐĨůŽǁĂƚŽŶĂŶǌĂ^ƉƌŝŶŐ͘dŚŝƐǁŝůůĂƐƐŝƐƚŝŶĞǀĂůƵĂƚŝŶŐƚŚĞƌĞůĂƚŝŽŶƐŚŝƉ
ďĞƚǁĞĞŶƉƌĞĐŝƉŝƚĂƚŝŽŶ͕ƌĞĐŚĂƌŐĞ͕ĂŶĚƐƉƌŝŶŐĨůŽǁ͘dŽƉƌŽǀŝĚĞďĂƐĞůŝŶĞĚĂƚĂŽŶƉƌĞĐŝƉŝƚĂƚŝŽŶĂŶĚ
ŝƚƐŝŵƉĂĐƚŽŶĨůŽǁƐĂƚŽŶĂŶǌĂ^ƉƌŝŶŐ͕ŝĨĨĞĂƐŝďůĞ͕ŝƚŝƐƌĞĐŽŵŵĞŶĚĞĚƚŚĂƚƚŚĞǁĞĂƚŚĞƌƐƚĂƚŝŽŶďĞ
ŝŶƐƚĂůůĞĚĂƐƐŽŽŶĂƐƉŽƐƐŝďůĞ͘

ϳ͘ϴ

^ƉƌŝŶŐDŽŶŝƚŽƌŝŶŐ

dŚĞƉŽƚĞŶƚŝĂůĨŽƌhŶĚĞƐŝƌĂďůĞZĞƐƵůƚƐƚŽƐƉƌŝŶŐƐ͕ŶŽƚĂďůǇŽŶĂŶǌĂ^ƉƌŝŶŐ͕ĂƉƉĞĂƌƐƚŽďĞƚŚĞŵŽƐƚ
ĐŽŶƚĞŶƚŝŽƵƐŝƐƐƵĞƌĞůĂƚĞĚƚŽƚŚĞĂĚŝǌWƌŽũĞĐƚ͘dŚĞ'DDDWƉƌŽǀŝĚĞƐĨŽƌƋƵĂƌƚĞƌůǇŵŽŶŝƚŽƌŝŶŐ
ŽĨĨůŽǁĂƚƚŚĞŽŶĂŶǌĂ͕tŚŝƐŬĞǇĂŶĚsŽŶƚƌŝŐŐĞƌƐƉƌŝŶŐƐĚƵƌŝŶŐƚŚĞƉƌĞͲŽƉĞƌĂƚŝŽŶĂůĂŶĚ
ŽƉĞƌĂƚŝŽŶƐƉĞƌŝŽĚƐ͕ĂŶĚĂŶŶƵĂůůǇƉŽƐƚͲŽƉĞƌĂƚŝŽŶƐ͘dŚĞƉƌŽƉŽƐĞĚŵŽŶŝƚŽƌŝŶŐŽĨƚŚĞŽŶĂŶǌĂ
^ƉƌŝŶŐĂŶĚŽƚŚĞƌƐƉƌŝŶŐƐŝƐŝŵƉŽƌƚĂŶƚƚŽĞǀĂůƵĂƚĞƚŚĞĞĨĨĞĐƚŽĨƌĞŐŝŽŶĂůĐůŝŵĂƚŝĐƚƌĞŶĚƐ͘
,ŽǁĞǀĞƌ͕ŐŝǀĞŶƚŚĞƐŵĂůůĞƌƐĐĂůĞŽĨƚŚĞďĞĚƌŽĐŬǁĂƚĞƌƐŚĞĚƚŚĂƚƐƵƉƉŽƌƚƐŽŶĂŶǌĂ^ƉƌŝŶŐ
;<ĞŶŶĞǇĂŶĚd>&͕ϮϬϭϴͿ͕ƚŚĞƌĞƐƉŽŶƐĞƐĂƚƚŚĞƐĞƐƉƌŝŶŐƐƚŽŝŶĚŝǀŝĚƵĂůŚǇĚƌŽůŽŐŝĐĞǀĞŶƚƐ;Ğ͘Ő͕͘
ƉƌĞĐŝƉŝƚĂƚŝŽŶͿĂƌĞŐĞŶĞƌĂůůǇŽďƐĞƌǀĞĚŽǀĞƌƚŝŵĞĨƌĂŵĞƐŵƵĐŚƐŚŽƌƚĞƌƚŚĂŶƚŚƌĞĞŵŽŶƚŚƐ͘dŚĞƐĞ
ƐŚŽƌƚͲƚĞƌŵƌĞƐƉŽŶƐĞƐĂƌĞĂůƐŽǀĂůƵĂďůĞŝŶĂƐƐĞƐƐŝŶŐƌĞƐƉŽŶƐĞƐƚŽůŽŶŐĞƌͲƚĞƌŵŚǇĚƌŽůŽŐŝĐĞǀĞŶƚƐ


ϳϲ



ZĞƉŽƌƚŽĨƚŚĞ/ŶĚĞƉĞŶĚĞŶƚWĞĞƌZĞǀŝĞǁWĂŶĞůĨŽƌ
ƚŚĞ'ƌŽƵŶĚǁĂƚĞƌDĂŶĂŐĞŵĞŶƚ͕DŽŶŝƚŽƌŝŶŐ͕ĂŶĚDŝƚŝŐĂƚŝŽŶWůĂŶĨŽƌ
ƚŚĞĂĚŝǌsĂůůĞǇ'ƌŽƵŶĚǁĂƚĞƌŽŶƐĞƌǀĂƚŝŽŶ͕ZĞĐŽǀĞƌǇ͕ĂŶĚ^ƚŽƌĂŐĞWƌŽũĞĐƚ

;Ğ͘Ő͕͘ƐĞĂƐŽŶĂůƉƌĞĐŝƉŝƚĂƚŝŽŶ͕ĐůŝŵĂƚŝĐĐŚĂŶŐĞƐ͕ƐƵƐƚĂŝŶĞĚƉƵŵƉŝŶŐͿ͕ĂŶĚƚŚĞŝŵƉĂĐƚƚŚĞƐĞĐĂŶ
ŚĂǀĞŽŶĨƵƚƵƌĞƐƉƌŝŶŐĨůŽǁƐ͘


&ŝŐƵƌĞϭϯ͗WŽƚĞŶƚŝĂů'ĞŽƉŚǇƐŝĐĂů^ƵƌǀĞǇƌĞĂƐ




ϳϳ



ZĞƉŽƌƚŽĨƚŚĞ/ŶĚĞƉĞŶĚĞŶƚWĞĞƌZĞǀŝĞǁWĂŶĞůĨŽƌ
ƚŚĞ'ƌŽƵŶĚǁĂƚĞƌDĂŶĂŐĞŵĞŶƚ͕DŽŶŝƚŽƌŝŶŐ͕ĂŶĚDŝƚŝŐĂƚŝŽŶWůĂŶĨŽƌ
ƚŚĞĂĚŝǌsĂůůĞǇ'ƌŽƵŶĚǁĂƚĞƌŽŶƐĞƌǀĂƚŝŽŶ͕ZĞĐŽǀĞƌǇ͕ĂŶĚ^ƚŽƌĂŐĞWƌŽũĞĐƚ

/ƚŝƐƌĞĐŽŵŵĞŶĚĞĚƚŚĂƚŵŽƌĞĨƌĞƋƵĞŶƚŵŽŶŝƚŽƌŝŶŐďĞĐŽŶĚƵĐƚĞĚĂƚƚŚĞŽŶĂŶǌĂ͕tŚŝƐŬĞǇ͕ĂŶĚ
sŽŶƚƌŝŐŐĞƌƐƉƌŝŶŐƐƚŽŽďƚĂŝŶĂďĂƐĞůŝŶĞ͘dŚŝƐƐŚŽƵůĚŝŶĐůƵĚĞƚƌĂŶƐĚƵĐĞƌƐĂŶĚĂĚĂƚĂͲůŽŐŐĞƌƚŽ
ŵŽŶŝƚŽƌƉŽŶĚĞĚǁĂƚĞƌĚĞƉƚŚĂƚĨƌĞƋƵĞŶƚŝŶƚĞƌǀĂůƐ͘ŵƵůƚŝͲƉĂƌĂŵĞƚĞƌƉƌŽďĞĐŽƵůĚďĞƵƐĞĚƚŽ
ŵŽŶŝƚŽƌĚĞƉƚŚͬĨůŽǁ͕͕ĂŶĚƚĞŵƉĞƌĂƚƵƌĞĂƚƚŚĞƐĂŵĞĨƌĞƋƵĞŶĐǇ͘ůƚĞƌŶĂƚŝǀĞůǇ͕ĂŶĚ
ƚĞŵƉĞƌĂƚƵƌĞĐŽƵůĚďĞŵĂŶƵĂůůǇŵŽŶŝƚŽƌĞĚŽŶĂŵŽŶƚŚůǇďĂƐŝƐĨŽƌĂƚůĞĂƐƚŽŶĞǇĞĂƌƉƌŝŽƌƚŽƚŚĞ
ƉƌŽƉŽƐĞĚƉƵŵƉŝŶŐĂƚƚŚĞĂĚŝǌWƌŽũĞĐƚ͕ĂŶĚĚƵƌŝŶŐƚŚĞĨŝƌƐƚǇĞĂƌŽĨƉƌŽũĞĐƚŽƉĞƌĂƚŝŽŶƐ͘ĨƚĞƌ
ƚŚĂƚ͕ŵĂŶƵĂůŵŽŶŝƚŽƌŝŶŐĐŽƵůĚďĞĐŽŶĚƵĐƚĞĚƋƵĂƌƚĞƌůǇ͘ĂƚĂͲůŽŐŐĞƌƐǁŽƵůĚďĞĚŽǁŶůŽĂĚĞĚ
ĚƵƌŝŶŐŵĂŶƵĂůŵŽŶŝƚŽƌŝŶŐĞǀĞŶƚƐ͘KƚŚĞƌƉĂƌĂŵĞƚĞƌƐ͕ƐƵĐŚĂƐƉ,͕ǁĂƚĞƌĐŽůŽƌĂƚŝŽŶ͕ĂŶĚ
ŽďƐĞƌǀĂƚŝŽŶƐŽĨƌŝƉĂƌŝĂŶǀĞŐĞƚĂƚŝŽŶ͕ĐŽƵůĚďĞĐŽŶĚƵĐƚĞĚƋƵĂƌƚĞƌůǇ͘/ŶĂĚĚŝƚŝŽŶ͕ŝƚŝƐ
ƌĞĐŽŵŵĞŶĚĞĚƚŚĂƚƚŚĞĞǆĂĐƚŐĞŽŐƌĂƉŚŝĐůŽĐĂƚŝŽŶĂŶĚĞůĞǀĂƚŝŽŶŽĨƚŚĞƐƉƌŝŶŐĞŵĞƌŐĞŶĐĞďĞ
ŵĂƉƉĞĚƵƐŝŶŐĂ'W^ĂŶŶƵĂůůǇŽƌĂĨƚĞƌĂĐŚĂŶŐĞŝŶůŽĐĂƚŝŽŶŝƐŽďƐĞƌǀĞĚĚƵƌŝŶŐŽƚŚĞƌŵŽŶŝƚŽƌŝŶŐ
ĂĐƚŝǀŝƚŝĞƐ͘
WƌŝŽƌƚŽĂŶǇŵŽŶŝƚŽƌŝŶŐŽĨƐƉƌŝŶŐĨůŽǁƐ͕ŝŶĐůƵĚŝŶŐŵĂŶƵĂůŵŽŶŝƚŽƌŝŶŐ͕ĂĐŽƌƌĞůĂƚŝŽŶďĞƚǁĞĞŶ
ƉŽŶĚĞĚǁĂƚĞƌĚĞƉƚŚĂŶĚĨůŽǁǁŝůůŶĞĞĚƚŽďĞĚĞǀĞůŽƉĞĚ͘dŚŝƐŝƐŶŽƌŵĂůůǇĚŽŶĞĨŽƌĂůŽĐĂƚŝŽŶ
ŝŵŵĞĚŝĂƚĞůǇĚŽǁŶƐƚƌĞĂŵŽĨƚŚĞƐƉƌŝŶŐǁŚĞƌĞƚŚĞƐƚƌĞĂŵƉƌŽĨŝůĞŝƐĚĞĨŝŶĞĚĂŶĚĐŽŶƐƚƌĂŝŶĞĚ
;Ğ͘Ő͕͘ǁŚĞƌĞŝƚĐƌŽƐƐĞƐďĞĚƌŽĐŬͿŽƌǁŚĞƌĞƚŚĞƉƌŽĨŝůĞĐĂŶďĞĂƌƚŝĨŝĐŝĂůůǇĐŽŶƐƚƌĂŝŶĞĚ;Ğ͘Ő͕͘
ĐŽŶƐƚƌƵĐƚŝŽŶŽĨĂǀͲŶŽƚĐŚǁĞŝƌͿ͘ůŽĐĂƚŝŽŶǁŝƚŚĂŶĂƚƵƌĂůůǇĐŽŶĨŝŶĞĚƉƌŽĨŝůĞƐŚŽƵůĚďĞ
ŝĚĞŶƚŝĨŝĞĚ͘WŽŶĚĞĚǁĂƚĞƌĚĞƉƚŚĂŶĚĨůŽǁŵĞĂƐƵƌĞŵĞŶƚƐƐŚŽƵůĚďĞƚĂŬĞŶĂƚƚŚĂƚůŽĐĂƚŝŽŶŽŶ
ƐĞǀĞƌĂůŽĐĐĂƐŝŽŶƐĚƵƌŝŶŐĚŝĨĨĞƌĞŶƚĨůŽǁĐŽŶĚŝƚŝŽŶƐ;Ğ͘Ő͕͘ůŽǁͲĨůŽǁ͕ƌĞŐƵůĂƌĨůŽǁ͕ƐƚŽƌŵͲĨůŽǁͿƚŽ
ĚĞǀĞůŽƉƚŚĞĐŽƌƌĞůĂƚŝŽŶ͘dŚĞƚƌĂŶƐĚƵĐĞƌŽƌŵƵůƚŝͲƉƌŽďĞǁŽƵůĚƚŚĞŶďĞŝŶƐƚĂůůĞĚĂƚƚŚĂƚůŽĐĂƚŝŽŶ͘
dŽƉƌŽǀŝĚĞďĂƐĞůŝŶĞĚĂƚĂŽŶƐƉƌŝŶŐĨůŽǁĐŽŶĚŝƚŝŽŶƐĂƚƐƉƌŝŶŐƐ͕ŝĨĨĞĂƐŝďůĞ͕ŝƚŝƐƌĞĐŽŵŵĞŶĚĞĚƚŚĂƚ
ƚŚĞƚƌĂŶƐĚƵĐĞƌƐďĞŝŶƐƚĂůůĞĚĂƚůĞĂƐƚŽŶĞǇĞĂƌƉƌŝŽƌƚŽƚŚĞŝŶŝƚŝĂƚŝŽŶŽĨƉƵŵƉŝŶŐĂƚƚŚĞĂĚŝǌ
WƌŽũĞĐƚ͘
/ƚŝƐŝŵƉŽƌƚĂŶƚƚŚĂƚ͕ŝĨĐŽŶƐĞŶƚƚŽĐŽŶĚƵĐƚƚŚĞŵŽŶŝƚŽƌŝŶŐĐĂŶďĞƐĞĐƵƌĞĚ͕ĂƚůĞĂƐƚŽŶĞǇĞĂƌŽĨ
ŚŝŐŚͲĨƌĞƋƵĞŶĐǇĚĂƚĂŽŶƐƉƌŝŶŐĐŽŶĚŝƚŝŽŶƐďĞŽďƚĂŝŶĞĚƉƌŝŽƌƚŽƚŚĞƉƌŽƉŽƐĞĚƉƵŵƉŝŶŐĂƚƚŚĞ
ĂĚŝǌWƌŽũĞĐƚ͘/ŶƉĂƌƚŝĐƵůĂƌ͕ƚŚŝƐŵŽŶŝƚŽƌŝŶŐǁŝůůƉƌŽǀŝĚĞĂďĂƐĞůŝŶĞĨŽƌŽŶĂŶǌĂ^ƉƌŝŶŐƚŚĂƚĐĂŶ
ĐŽŵƉĂƌĞĚƚŽĚĂƚĂĐŽůůĞĐƚĞĚĂĨƚĞƌƚŚĞƉƵŵƉŝŶŐĂƚƚŚĞĂĚŝǌWƌŽũĞĐƚŝƐŝŶŝƚŝĂƚĞĚ͘dŚŝƐďĂƐĞůŝŶĞ
ĐŽŵƉĂƌŝƐŽŶǁŝůůƐƵƉƉůĞŵĞŶƚĂŶĚͬŽƌĐŽŵƉůĞŵĞŶƚƚŚĞĐŽŵƉĂƌŝƐŽŶŽĨĚĂƚĂĨŽƌŽŶĂŶǌĂ^ƉƌŝŶŐƚŽ
ƚŚĞƚŝŵĞͲĐŽŶƚĞŵƉŽƌĂŶĞŽƵƐĚĂƚĂĐŽůůĞĐƚĞĚĂƚƚŚĞtŚŝƐŬĞǇĂŶĚsŽŶƚƌŝŐŐĞƌƐƉƌŝŶŐƐ͘dŚĂƚŝƐ͕ŚŽǁ
ĚŽĞƐĂŶǇĐŚĂŶŐĞŝŶĐŽŶĚŝƚŝŽŶƐĂƚŽŶĂŶǌĂ^ƉƌŝŶŐĐŽŵƉĂƌĞƚŽŽƚŚĞƌƐƉƌŝŶŐƐ͕ďĂƐĞĚŽŶƚŝŵĞͲ
ĐŽŶƚĞŵƉŽƌĂŶĞŽƵƐĚĂƚĂ͕ĂŶĚŚŽǁĚŽĞƐŝƚĐŽŵƉĂƌĞƚŽĐŽŶĚŝƚŝŽŶƐĂƚŽŶĂŶǌĂ^ƉƌŝŶŐƉƌŝŽƌƚŽƚŚĞ
ƉƌŽƉŽƐĞĚƉƵŵƉŝŶŐĂƚƚŚĞĂĚŝǌWƌŽũĞĐƚ͘^ƵĐŚĐŽŵƉĂƌŝƐŽŶƐǁŝůůĂƐƐŝƐƚŝŶĞǀĂůƵĂƚŝŶŐǁŚĞƚŚĞƌĂŶǇ
ĐŚĂŶŐĞĂƚŽŶĂŶǌĂ^ƉƌŝŶŐŝƐƚŚĞƌĞƐƵůƚŽĨƚŚĞƉƌŽƉŽƐĞĚƉƵŵƉŝŶŐĂƚƚŚĞĂĚŝǌWƌŽũĞĐƚ͕ĐůŝŵĂƚŝĐ
ǀĂƌŝĂďŝůŝƚǇ͕ĂŶĚͬŽƌŽƚŚĞƌĨĂĐƚŽƌƐ͘



ϳϴ


ϳ͘ϵ

ZĞƉŽƌƚŽĨƚŚĞ/ŶĚĞƉĞŶĚĞŶƚWĞĞƌZĞǀŝĞǁWĂŶĞůĨŽƌ
ƚŚĞ'ƌŽƵŶĚǁĂƚĞƌDĂŶĂŐĞŵĞŶƚ͕DŽŶŝƚŽƌŝŶŐ͕ĂŶĚDŝƚŝŐĂƚŝŽŶWůĂŶĨŽƌ
ƚŚĞĂĚŝǌsĂůůĞǇ'ƌŽƵŶĚǁĂƚĞƌŽŶƐĞƌǀĂƚŝŽŶ͕ZĞĐŽǀĞƌǇ͕ĂŶĚ^ƚŽƌĂŐĞWƌŽũĞĐƚ

sĞŐĞƚĂƚŝŽŶDŽŶŝƚŽƌŝŶŐ

dŚĞĞǆĂĐƚƐĐŝĞŶƚŝĨŝĐŵĞƚŚŽĚĂƐƚŽŚŽǁƚŚĞ͞ŐĞŶĞƌĂůƚǇƉĞĂŶĚĞǆƚĞŶƚŽĨĂĚũĂĐĞŶƚǀĞŐĞƚĂƚŝŽŶ͟ǁŝůů
ďĞŵŽŶŝƚŽƌĞĚĂƚƚŚĞƐƉƌŝŶŐƐĂŶĚĞůƐĞǁŚĞƌĞŝŶƚŚĞǁĂƚĞƌƐŚĞĚƐǁĂƐŶŽƚĚĞƐĐƌŝďĞĚŝŶƚŚĞ
'DDDW͘/ƚŝƐƌĞĐŽŵŵĞŶĚĞĚƚŚĂƚĂƚĞƌƌĞƐƚƌŝĂůĞĐŽůŽŐŝƐƚďĞƌĞƚĂŝŶĞĚƚŽĚĞǀĞůŽƉĂƐĐŝĞŶƚŝĨŝĐĂůůǇ
ĂƉƉƌŽƉƌŝĂƚĞ͕ƐƚĂŶĚĂƌĚŝǌĞĚŵĞƚŚŽĚŽůŽŐǇƚŽŵŽŶŝƚŽƌǀĞŐĞƚĂƚŝŽŶďĞůŽǁƚŚĞƐƉƌŝŶŐƐ͘dŚŝƐŵŝŐŚƚ
ŝŶĐůƵĚĞĚĞĨŝŶĞĚƚƌĂŶƐĞĐƚƐĂĐƌŽƐƐƚŚĞƐƚƌĞĂŵďĞůŽǁƚŚĞƐƉƌŝŶŐƐ͕ĂŶĚŝĚĞŶƚŝĨŝĐĂƚŝŽŶĂŶĚ
ƋƵĂŶƚŝĨŝĐĂƚŝŽŶŽĨƐƉĞĐŝĞƐĂƚƉŽŝŶƚƐĂůŽŶŐƚŚĞƚƌĂŶƐĞĐƚƐŽǀĞƌƚŝŵĞ͘^ƵĐŚĂƐƚĂŶĚĂƌĚŝǌĞĚ
ŵĞƚŚŽĚŽůŽŐǇǁŝůůĂůůŽǁĐŚĂŶŐĞƐŝŶǀĞŐĞƚĂƚŝŽŶƚŽďĞƚƌĂĐŬĞĚŽǀĞƌƚŝŵĞ͘
dŽƉƌŽǀŝĚĞďĂƐĞůŝŶĞĚĂƚĂŽŶǀĞŐĞƚĂƚŝŽŶĐŽŶĚŝƚŝŽŶƐǁŝƚŚŝŶƚŚĞǁĂƚĞƌƐŚĞĚƐƚƌŝďƵƚĂƌǇƚŽƚŚĞĂĚŝǌ
WƌŽũĞĐƚ͕ŝƚŝƐƌĞĐŽŵŵĞŶĚĞĚƚŚĂƚǀĞŐĞƚĂƚŝŽŶŵĂƉƉŝŶŐďĞŝŶŝƚŝĂƚĞĚĂƚůĞĂƐƚŽŶĞǇĞĂƌƉƌŝŽƌƚŽƚŚĞ
ŝŶŝƚŝĂƚŝŽŶŽĨƉƵŵƉŝŶŐĂƚƚŚĞĂĚŝǌWƌŽũĞĐƚ͘

ϳ͘ϭϬ

'ƌŽƵŶĚǁĂƚĞƌDŽŶŝƚŽƌŝŶŐ

dŚĞ'DDDWŝŶĐůƵĚĞƐŐƌŽƵŶĚǁĂƚĞƌŵŽŶŝƚŽƌŝŶŐƌĞƋƵŝƌĞŵĞŶƚƐ͕ƐƵĐŚĂƐŵŽŶŝƚŽƌŝŶŐůŽĐĂƚŝŽŶƐ͕
ŵŽŶŝƚŽƌŝŶŐƚǇƉĞ͕ŵŽŶŝƚŽƌŝŶŐĨƌĞƋƵĞŶĐǇ͕ŵŽŶŝƚŽƌŝŶŐƉĂƌĂŵĞƚĞƌƐ͘dŚĞůŽĐĂƚŝŽŶƐŽĨŵŽŶŝƚŽƌŝŶŐ
ƉŽŝŶƚƐĂƌĞƉƌĞƐĞŶƚĞĚŝŶ&ŝŐƵƌĞϭϬ;ĂŶĞǆĐĞƌƉƚĨƌŽŵ&ŝŐƵƌĞϱͲϭ͗DŽŶŝƚŽƌŝŶŐ&ĞĂƚƵƌĞƐŽĨƚŚĞ
'DDDW^͕ϮϬϭϮďͿ͘/ƚŝƐƉƌŽƉŽƐĞĚŝŶƉƉĞŶĚŝǆŽĨƚŚĞ'DDDW;^͕ϮϬϭϮďͿƚŚĂƚ
ŐƌŽƵŶĚǁĂƚĞƌůĞǀĞůŵĞĂƐƵƌĞŵĞŶƚƐďĞƚĂŬĞŶĂƚǀĂƌŝŽƵƐĨƌĞƋƵĞŶĐŝĞƐĚĞƉĞŶĚŝŶŐŽŶǁĞůůĂŶĚ
ŽƉĞƌĂƚŝŶŐƉĞƌŝŽĚ͘/ŶƚŚĞƉƌĞͲŽƉĞƌĂƚŝŽŶĂůƉĞƌŝŽĚ͕ƚƌĂŶƐĚƵĐĞƌƐǁŝůůďĞƵƐĞĚƚŽĐŽůůĞĐƚŚŝŐŚ
ĨƌĞƋƵĞŶĐǇŐƌŽƵŶĚǁĂƚĞƌůĞǀĞůŵĞĂƐƵƌĞŵĞŶƚƐĂƚƐŝǆĞǆŝƐƚŝŶŐŵŽŶŝƚŽƌŝŶŐǁĞůůƐ;ϱEϭϰϱ&ϭ͕
ϲEϭϱϬϭ,͕ϲEϭϱϮϵWϭ͕ϰEϭϰϭϯ:ϭ͕ϱEϭϰϮϰϮ͕ϱEϭϰϭϲ,ϭͿ͖ǁŚĞƌĞĂƐ͕ŐƌŽƵŶĚǁĂƚĞƌůĞǀĞůƐĂƚ
ƚŚĞŽƚŚĞƌƚĞŶǁĞůůƐǁŝůůďĞŵĞĂƐƵƌĞĚŵĂŶƵĂůůǇŽŶĂŵŽŶƚŚůǇďĂƐŝƐ͘/ŶƚŚĞ'DDDW͕ŝƚŝƐ
ƉƌŽƉŽƐĞĚƚŚĂƚŐƌŽƵŶĚǁĂƚĞƌůĞǀĞůŵĞĂƐƵƌĞŵĞŶƚƐďĞƚĂŬĞŶƐĞŵŝͲĂŶŶƵĂůůǇĚƵƌŝŶŐƚŚĞŽƉĞƌĂƚŝŽŶ
ƉĞƌŝŽĚĂŶĚĂŶŶƵĂůůǇĚƵƌŝŶŐƚŚĞƉŽƐƚͲŽƉĞƌĂƚŝŽŶĂůƉĞƌŝŽĚ͘ƵƌŝŶŐƚŚĞƉƌĞͲŽƉĞƌĂƚŝŽŶĂůƉĞƌŝŽĚ͕
ŐƌŽƵŶĚǁĂƚĞƌƋƵĂůŝƚǇƐĂŵƉůĞƐǁŝůůďĞĐŽůůĞĐƚĞĚƋƵĂƌƚĞƌůǇĂƚĨŝǀĞŵŽŶŝƚŽƌŝŶŐǁĞůůƐĂŶĚĂŶŶƵĂůůǇĂƚ
ŶŝŶĞǁĞůůƐ͘ƵƌŝŶŐƚŚĞŽƉĞƌĂƚŝŽŶĂůĂŶĚƉŽƐƚͲŽƉĞƌĂƚŝŽŶĂůƉĞƌŝŽĚƐ͕ŐƌŽƵŶĚǁĂƚĞƌƐĂŵƉůĞƐǁŝůůďĞ
ƐĂŵƉůĞĚĂŶŶƵĂůůǇĂƚƚŚĞĨŝǀĞǁĞůůƐƉƌĞǀŝŽƵƐůǇƐĂŵƉůĞĚƋƵĂƌƚĞƌůǇ͘
/ŶŐĞŶĞƌĂů͕ƚŚĞŶƵŵďĞƌĂŶĚůŽĐĂƚŝŽŶŽĨǁĞůůƐƵƐĞĚƚŽŵŽŶŝƚŽƌƌĞŐŝŽŶĂůŐƌŽƵŶĚǁĂƚĞƌĐŽŶĚŝƚŝŽŶƐ
ĂƉƉĞĂƌĂĚĞƋƵĂƚĞ͘,ŽǁĞǀĞƌ͕ƚŚĞWĂŶĞůƌĞĐŽŵŵĞŶĚƐƚŚĂƚ͕ŝŶƐŽŵĞĐĂƐĞƐ͕ƚŚĞĨƌĞƋƵĞŶĐǇŽĨ
ŐƌŽƵŶĚǁĂƚĞƌŵŽŶŝƚŽƌŝŶŐďĞŵŽĚŝĨŝĞĚƐůŝŐŚƚůǇ͘tŚĞŶƚŚĞĂĚŝǌWƌŽũĞĐƚďĞŐŝŶƐŽƉĞƌĂƚŝŽŶ͕ƚŚĞ
ŚǇĚƌŽůŽŐŝĐƐǇƐƚĞŵǁŝůůďĞƐƵďũĞĐƚƚŽĂŶŶƵĂůƉƵŵƉŝŶŐŚŝŐŚĞƌƚŚĂŶƉƌĞǀŝŽƵƐůǇƐĞĞŶ͘dŚŝƐƉƵŵƉŝŶŐ
ǁŝůůďĞŵĂŝŶƚĂŝŶĞĚĨŽƌƵƉƚŽϱϬǇĞĂƌƐ͘
dŚĞŐƌŽƵŶĚǁĂƚĞƌŵŽŶŝƚŽƌŝŶŐƉƌŽŐƌĂŵƉƌŽƉŽƐĞĚŝŶƚŚĞ'DDDW;^͕ϮϬϭϮďͿǁŝůůĞƐƚĂďůŝƐŚ
ďĂƐĞůŝŶĞĐŽŶĚŝƚŝŽŶƐŝŵŵĞĚŝĂƚĞůǇƉƌŝŽƌƚŽƚŚĞƉƌŽƉŽƐĞĚƉƵŵƉŝŶŐĂƚƚŚĞĂĚŝǌWƌŽũĞĐƚ͘,ŽǁĞǀĞƌ͕
ƚŽďĞƚƚĞƌĞǀĂůƵĂƚĞƚŚĞŚǇĚƌŽůŽŐŝĐƌĞƐƉŽŶƐĞƚŽƚŚĞƉƵŵƉŝŶŐŽĨϱϬ͕ϬϬϬ&zĚƵƌŝŶŐƚŚĞĨŝƌƐƚĨĞǁ
ǇĞĂƌƐŽĨŽƉĞƌĂƚŝŽŶ͕ŵŽŶŝƚŽƌŝŶŐŐƌŽƵŶĚǁĂƚĞƌůĞǀĞůƐĂƚĂŚŝŐŚĞƌĨƌĞƋƵĞŶĐǇŝƐƌĞĐŽŵŵĞŶĚĞĚƚŽ



ϳϵ



ZĞƉŽƌƚŽĨƚŚĞ/ŶĚĞƉĞŶĚĞŶƚWĞĞƌZĞǀŝĞǁWĂŶĞůĨŽƌ
ƚŚĞ'ƌŽƵŶĚǁĂƚĞƌDĂŶĂŐĞŵĞŶƚ͕DŽŶŝƚŽƌŝŶŐ͕ĂŶĚDŝƚŝŐĂƚŝŽŶWůĂŶĨŽƌ
ƚŚĞĂĚŝǌsĂůůĞǇ'ƌŽƵŶĚǁĂƚĞƌŽŶƐĞƌǀĂƚŝŽŶ͕ZĞĐŽǀĞƌǇ͕ĂŶĚ^ƚŽƌĂŐĞWƌŽũĞĐƚ

ƉƌŽǀŝĚĞĂŶŝŵƉƌŽǀĞĚƵŶĚĞƌƐƚĂŶĚŝŶŐŽĨďĂƐĞůŝŶĞĐŽŶĚŝƚŝŽŶƐ͘,ŝŐŚĞƌĨƌĞƋƵĞŶĐǇŵŽŶŝƚŽƌŝŶŐǁŚĞŶ
ƉƵŵƉŝŶŐŝƐŝŶŝƚŝĂƚĞĚĂƚƚŚĞĂĚŝǌWƌŽũĞĐƚǁŝůůĂůƐŽĂůůŽǁƚŚĞƌĞƐƉŽŶƐĞŽĨƚŚĞŚǇĚƌŽůŽŐŝĐƐǇƐƚĞŵƚŽ
ŝŶĐƌĞĂƐĞĚƉƵŵƉŝŶŐƚŽďĞĞǀĂůƵĂƚĞĚ͕ŝŶĐůƵĚŝŶŐŝŶĨŽƌŵĂƚŝŽŶŽŶŚǇĚƌŽŐĞŽůŽŐŝĐƐƚƌƵĐƚƵƌĞǁŝƚŚŝŶƚŚĞ
ǁĂƚĞƌƐŚĞĚƐ͕ĂŶŝŵƉƌŽǀĞĚƵŶĚĞƌƐƚĂŶĚŝŶŐŽĨŚǇĚƌĂƵůŝĐƉĂƌĂŵĞƚĞƌƐ;Ğ͘Ő͕͘ŚǇĚƌĂƵůŝĐĐŽŶĚƵĐƚŝǀŝƚǇ
ĂŶĚƐƚŽƌĂƚŝǀŝƚǇͿ͕ĂŶĚŝĚĞŶƚŝĨŝĐĂƚŝŽŶŽĨƉŽƐƐŝďůĞĚĂƚĂŐĂƉƐƚŚĂƚŵĂǇŶĞĞĚƚŽďĞĨŝůůĞĚ͘/ŶĂĚĚŝƚŝŽŶ͕
ƚŚĞŝŶĐƌĞĂƐĞĚŵŽŶŝƚŽƌŝŶŐĨƌĞƋƵĞŶĐǇǁŝůůĂƐƐŝƐƚŝŶƚŚĞĂƐƐĞƐƐŵĞŶƚŽĨƉŽƚĞŶƚŝĂůhŶĚĞƐŝƌĂďůĞ
ZĞƐƵůƚƐĨƌŽŵƚŚĞƉƌŽƉŽƐĞĚƉƵŵƉŝŶŐĂƚƚŚĞĂĚŝǌWƌŽũĞĐƚ͘/ŶĚŽŝŶŐƐŽ͕ŝƚǁŝůůĂůƐŽĂůůŽǁƉƵŵƉŝŶŐ
ŽƉĞƌĂƚŝŽŶƐƚŽďĞŽƉƚŝŵŝǌĞĚ;Ğ͘Ő͕͘ǁĞůůĐǇĐůŝŶŐ͕ƉƵŵƉŝŶŐƌĂƚĞƐͿƚŽŵĂŝŶƚĂŝŶƉƌŽĚƵĐƚŝŽŶǁŚŝůĞ
ƉƌĞǀĞŶƚŝŶŐhŶĚĞƐŝƌĂďůĞZĞƐƵůƚƐ͘dŚĞƌĞĨŽƌĞ͕ŝƚŝƐƌĞĐŽŵŵĞŶĚĞĚƚŚĂƚƚŚĞĨŽůůŽǁŝŶŐŐƌŽƵŶĚǁĂƚĞƌ
ŵŽŶŝƚŽƌŝŶŐĂŶĚƐĂŵƉůŝŶŐƉƌŽŐƌĂŵďĞŝŶŝƚŝĂƚĞĚĂƚůĞĂƐƚŽŶĞǇĞĂƌƉƌŝŽƌƚŽƚŚĞĐŽŵŵĞŶĐĞŵĞŶƚŽĨ
ƉƵŵƉŝŶŐĂƚƚŚĞĂĚŝǌWƌŽũĞĐƚ͗
x WƌĞͲŽƉĞƌĂƚŝŽŶĂůʹƚƌĂŶƐĚƵĐĞƌƐďĞƉůĂĐĞĚŝŶĂůůϭϲŵŽŶŝƚŽƌŝŶŐǁĞůůƐ͕ƉůƵƐƚŚĞƉƌŽƉŽƐĞĚ
ŵŽŶŝƚŽƌŝŶŐǁĞůůƐĂĚũĂĐĞŶƚƚŽŽŶĂŶǌĂ^ƉƌŝŶŐĂŶĚďƌŝŶĞŵŝŐƌĂƚŝŽŶĐůƵƐƚĞƌǁĞůůƐ͕ƚŽĐŽůůĞĐƚ
ŐƌŽƵŶĚǁĂƚĞƌůĞǀĞůƌĞĂĚŝŶŐƐŽŶĂŶŚŽƵƌůǇďĂƐŝƐ͕ĂŶĚƚŚĞĚĂƚĂͲůŽŐŐĞƌƐĚŽǁŶůŽĂĚĞĚƋƵĂƌƚĞƌůǇ͘
x dŚĞŐƌŽƵŶĚǁĂƚĞƌƋƵĂůŝƚǇƐĂŵƉůŝŶŐƉƌŽŐƌĂŵƉƌŽƉŽƐĞĚŝŶƚŚĞ'DDDW;^͕ϮϬϭϮďͿŝƐ
ĂĐĐĞƉƚĂďůĞ͘dŚĞŶĞǁŵŽŶŝƚŽƌŝŶŐǁĞůůƐƉƌŽǆŝŵĂƚĞƚŽŽŶĂŶǌĂ^ƉƌŝŶŐƉƌŽƉŽƐĞĚŚĞƌĞŝŶĂŶĚ
ĂŶǇŶĞǁďƌŝŶĞŵŝŐƌĂƚŝŽŶĐůƵƐƚĞƌǁĞůůƐƐŚŽƵůĚďĞƐĂŵƉůĞĚƋƵĂƌƚĞƌůǇ͘
x &ŝƌƐƚǇĞĂƌŽĨŽƉĞƌĂƚŝŽŶʹƚŚĞƉƌĞͲŽƉĞƌĂƚŝŽŶĂůŵŽŶŝƚŽƌŝŶŐĂŶĚƐĂŵƉůŝŶŐƉƌŽŐƌĂŵ
ƌĞĐŽŵŵĞŶĚĞĚĂďŽǀĞƐŚŽƵůĚďĞŵĂŝŶƚĂŝŶĞĚ͘
x zĞĂƌƐϮͲϱŽĨŽƉĞƌĂƚŝŽŶʹƚƌĂŶƐĚƵĐĞƌƐƐŚŽƵůĚďĞŵĂŝŶƚĂŝŶĞĚŝŶƚŚĞŵŽŶŝƚŽƌŝŶŐǁĞůůƐ͕ĂŶĚƚŚĞ
ĚĂƚĂͲůŽŐŐĞƌƐĚŽǁŶůŽĂĚĞĚĂŶŶƵĂůůǇ͘'ƌŽƵŶĚǁĂƚĞƌƋƵĂůŝƚǇƐĂŵƉůĞƐƐŚŽƵůĚďĞĐŽůůĞĐƚĞĚĂƚĂůů
ŵŽŶŝƚŽƌŝŶŐǁĞůůƐ͕ŝŶĐůƵĚŝŶŐĂŶǇŶĞǁůǇŝŶƐƚĂůůĞĚŵŽŶŝƚŽƌŝŶŐǁĞůůƐ͕ĂŶŶƵĂůůǇ͘
x zĞĂƌƐϲͲϱϬŽĨŽƉĞƌĂƚŝŽŶʹƚŚĞŐƌŽƵŶĚǁĂƚĞƌŵŽŶŝƚŽƌŝŶŐĂŶĚƐĂŵƉůŝŶŐƉƌŽŐƌĂŵƉƌŽƉŽƐĞĚŝŶ
ƚŚĞ'DDDW;^͕ϮϬϭϮďͿŝƐĂĐĐĞƉƚĂďůĞ͘&ŽƌĂŶǇŶĞǁůǇŝŶƐƚĂůůĞĚŵŽŶŝƚŽƌŝŶŐǁĞůůƐ͕
ŐƌŽƵŶĚǁĂƚĞƌůĞǀĞůƐƐŚŽƵůĚďĞŵŽŶŝƚŽƌĞĚƐĞŵŝͲĂŶŶƵĂůůǇĂŶĚƐĂŵƉůĞĚĂŶŶƵĂůůǇĨŽƌ
ŐƌŽƵŶĚǁĂƚĞƌƋƵĂůŝƚǇĂŶĂůǇƐĞƐ͘/ƚƐŚŽƵůĚďĞŶŽƚĞĚƚŚĂƚ͕ƵŶĚĞƌƚŚĞĂĚĂƉƚŝǀĞŵĂŶĂŐĞŵĞŶƚ
ĂƉƉƌŽĂĐŚŝŶƚŚĞ'DDDW͕ĂŶĂůǇƐŝƐŽĨƚŚĞĚĂƚĂĐŽůůĞĐƚĞĚŵĂǇƌĞƋƵŝƌĞƚŚĂƚƚŚĞƉƌŽƉŽƐĞĚ
ŵŽŶŝƚŽƌŝŶŐƉƌŽŐƌĂŵďĞŵŽĚŝĨŝĞĚĨŽƌƚŚĞƐĞůĂƚĞƌǇĞĂƌŽĨŽƉĞƌĂƚŝŽŶĂŶĚƚŚĞƉŽƐƚͲŽƉĞƌĂƚŝŽŶĂů
ƉĞƌŝŽĚ͘
x &ŝƌƐƚƉŽƐƚͲŽƉĞƌĂƚŝŽŶƐǇĞĂƌʹƚŚĞƉƌĞͲŽƉĞƌĂƚŝŽŶĂůŵŽŶŝƚŽƌŝŶŐĂŶĚƐĂŵƉůŝŶŐƉƌŽŐƌĂŵ
ƌĞĐŽŵŵĞŶĚĞĚĂďŽǀĞƐŚŽƵůĚďĞŝŵƉůĞŵĞŶƚĞĚĚƵƌŝŶŐƚŚŝƐƉĞƌŝŽĚŽĨƌĂƉŝĚŐƌŽƵŶĚǁĂƚĞƌ
ƌĞĐŽǀĞƌǇ͘
x zĞĂƌƐϮͲϱƉŽƐƚͲŽƉĞƌĂƚŝŽŶƐʹƚŚĞŵŽŶŝƚŽƌŝŶŐĂŶĚƐĂŵƉůŝŶŐƉƌŽŐƌĂŵŝŵƉůĞŵĞŶƚĞĚŝŶǇĞĂƌƐϮͲϱ
ŽĨŽƉĞƌĂƚŝŽŶƐƐŚŽƵůĚďĞŝŵƉůĞŵĞŶƚĞĚĚƵƌŝŶŐƚŚŝƐƉĞƌŝŽĚŽĨƌĂƉŝĚŐƌŽƵŶĚǁĂƚĞƌƌĞĐŽǀĞƌǇ͘
x ^ƵďƐĞƋƵĞŶƚƉŽƐƚͲŽƉĞƌĂƚŝŽŶƐǇĞĂƌƐͲƚŚĞŐƌŽƵŶĚǁĂƚĞƌŵŽŶŝƚŽƌŝŶŐĂŶĚƐĂŵƉůŝŶŐƉƌŽŐƌĂŵ
ƉƌŽƉŽƐĞĚŝŶƚŚĞ'DDDW;^͕ϮϬϭϮďͿŝƐĂĐĐĞƉƚĂďůĞ͘



ϴϬ

ZĞƉŽƌƚŽĨƚŚĞ/ŶĚĞƉĞŶĚĞŶƚWĞĞƌZĞǀŝĞǁWĂŶĞůĨŽƌ
ƚŚĞ'ƌŽƵŶĚǁĂƚĞƌDĂŶĂŐĞŵĞŶƚ͕DŽŶŝƚŽƌŝŶŐ͕ĂŶĚDŝƚŝŐĂƚŝŽŶWůĂŶĨŽƌ
ƚŚĞĂĚŝǌsĂůůĞǇ'ƌŽƵŶĚǁĂƚĞƌŽŶƐĞƌǀĂƚŝŽŶ͕ZĞĐŽǀĞƌǇ͕ĂŶĚ^ƚŽƌĂŐĞWƌŽũĞĐƚ



dŽƉƌŽǀŝĚĞďĂƐĞůŝŶĞĚĂƚĂŽŶŐƌŽƵŶĚǁĂƚĞƌĐŽŶĚŝƚŝŽŶƐƚŚƌŽƵŐŚŽƵƚƚŚĞǁĂƚĞƌƐŚĞĚƐƚƌŝďƵƚĂƌǇƚŽƚŚĞ
ĂĚŝǌWƌŽũĞĐƚ͕ŝƚŝƐƌĞĐŽŵŵĞŶĚĞĚƚŚĂƚƚŚĞƵƉĚĂƚĞĚŵŽŶŝƚŽƌŝŶŐƉƌŽŐƌĂŵďĞŝŶŝƚŝĂƚĞĚĂƚůĞĂƐƚŽŶĞ
ǇĞĂƌƉƌŝŽƌƚŽƚŚĞŝŶŝƚŝĂƚŝŽŶŽĨƉƵŵƉŝŶŐĂƚƚŚĞĂĚŝǌWƌŽũĞĐƚ͘

ϳ͘ϭϭ

dŚŝƌĚͲWĂƌƚǇtĞůůƐŝŶ&ĞŶŶĞƌsĂůůĞǇ

EŽƉŽƚĂďůĞƚŚŝƌĚƉĂƌƚǇǁĞůůƐŚĂǀĞďĞĞŶŝĚĞŶƚŝĨŝĞĚŝŶƚŚĞĂĚŝǌWƌŽũĞĐƚĂƌĞĂ͘,ŽǁĞǀĞƌ͕ŝƚŝƐ
ƌĞĐŽŵŵĞŶĚĞĚƚŚĂƚƚƌĂŶƐĚƵĐĞƌƐďĞŝŶƐƚĂůůĞĚĚƵƌŝŶŐƚŚĞƉƌĞͲŽƉĞƌĂƚŝŽŶĂůƉĞƌŝŽĚŝŶĂŶǇƚŚŝƌĚͲƉĂƌƚǇ
ŶŽŶͲƉŽƚĂďůĞǁĞůůƚŚĂƚĐŽƵůĚďĞŵĂƚĞƌŝĂůůǇŝŵƉĂĐƚĞĚďǇƚŚĞƉƌŽƉŽƐĞĚƉƵŵƉŝŶŐĂƚƚŚĞĂĚŝǌ
WƌŽũĞĐƚ;ŝ͘Ğ͕͘ƚŚŝƌĚͲƉĂƌƚǇǁĞůůƐĐůŽƐĞƐƚƚŽƚŚĞĂĚŝǌƉƌŽũĞĐƚǁĞůůͲĨŝĞůĚͿ͘dŚĞƚƌĂŶƐĚƵĐĞƌƐƐŚŽƵůĚďĞ
ŵĂŝŶƚĂŝŶĞĚŝŶƚŚĞƐĞƚŚŝƌĚͲƉĂƌƚǇǁĞůůƐĚƵƌŝŶŐƚŚĞĨŝƌƐƚĨŝǀĞǇĞĂƌƐŽĨƉƵŵƉŝŶŐĂƚƚŚĞĂĚŝǌWƌŽũĞĐƚ͘
ĨƚĞƌƚŚŝƐŝŶŝƚŝĂůŽƉĞƌĂƚŝŶŐƉĞƌŝŽĚ͕ŐƌŽƵŶĚǁĂƚĞƌůĞǀĞůƐƐŚŽƵůĚďĞŵĞĂƐƵƌĞĚƋƵĂƌƚĞƌůǇĂƚƚŚŝƌĚͲ
ƉĂƌƚǇǁĞůůƐĚƵƌŝŶŐƚŚĞƌĞŵĂŝŶĚĞƌŽĨƚŚĞŽƉĞƌĂƚŝŽŶƐƉĞƌŝŽĚ͕ĂŶĚĂŶŶƵĂůůǇŝŶƚŚĞƉŽƐƚͲŽƉĞƌĂƚŝŽŶĂů
ƉĞƌŝŽĚ͘&ŝĞůĚǁĂƚĞƌƋƵĂůŝƚǇƉĂƌĂŵĞƚĞƌƐƐŚŽƵůĚĂůƐŽďĞŵŽŶŝƚŽƌĞĚĂƚƚŚŝƌĚͲƉĂƌƚǇǁĞůůƐŽŶĂŶ
ĂŶŶƵĂůďĂƐŝƐĚƵƌŝŶŐƚŚĞƉƌĞͲŽƉĞƌĂƚŝŽŶĂůƉĞƌŝŽĚ͕ŽƉĞƌĂƚŝŽŶĂůƉĞƌŝŽĚ͕ĂŶĚĨŽƌĨŝǀĞǇĞĂƌƐĚƵƌŝŶŐƚŚĞ
ƉŽƐƚͲŽƉĞƌĂƚŝŽŶĂůƉĞƌŝŽĚ͘
dŚŝƐĚĂƚĂǁŝůůĞƐƚĂďůŝƐŚďĂƐĞůŝŶĞŐƌŽƵŶĚǁĂƚĞƌĐŽŶĚŝƚŝŽŶƐĂƚƚŚĞƚŚŝƌĚͲƉĂƌƚǇǁĞůůƐ͕ĂŶĚĂůůŽǁĨŽƌ
ŐƌŽƵŶĚǁĂƚĞƌůĞǀĞůĂŶĚƋƵĂůŝƚǇĐŚĂŶŐĞƐƚŽďĞŵŽŶŝƚŽƌĞĚĚƵƌŝŶŐƚŚĞƉƌŽƉŽƐĞĚƉƵŵƉŝŶŐĂƚƚŚĞ
ĂĚŝǌWƌŽũĞĐƚ͘,ŝŐŚĞƌĨƌĞƋƵĞŶĐǇĚĂƚĂǁŝůůĂƐƐŝƐƚŝŶĚĞƚĞƌŵŝŶŝŶŐǁŚĞƚŚĞƌĂŶǇŽďƐĞƌǀĞĚŝŵƉĂĐƚ
ƌĞƐƵůƚƐĨƌŽŵƚŚĞƉƌŽƉŽƐĞĚƉƵŵƉŝŶŐĂƚƚŚĞĂĚŝǌWƌŽũĞĐƚ͕ŽƌŽƚŚĞƌĨĂĐƚŽƌƐƐƵĐŚĂƐĐůŝŵĂƚŝĐ
ǀĂƌŝĂďŝůŝƚǇ͘
dŽƉƌŽǀŝĚĞďĂƐĞůŝŶĞĚĂƚĂŽŶŐƌŽƵŶĚǁĂƚĞƌĐŽŶĚŝƚŝŽŶƐĂƚƚŚŝƌĚͲƉĂƌƚǇǁĞůůƐ͕ŝƚŝƐƌĞĐŽŵŵĞŶĚĞĚƚŚĂƚ
ƚŚĞƚƌĂŶƐĚƵĐĞƌƐďĞŝŶƐƚĂůůĞĚĂƚůĞĂƐƚŽŶĞǇĞĂƌƉƌŝŽƌƚŽƚŚĞŝŶŝƚŝĂƚŝŽŶŽĨƉƵŵƉŝŶŐĂƚƚŚĞĂĚŝǌ
WƌŽũĞĐƚ͘/ƚŝƐƌĞĐŽŐŶŝǌĞĚƚŚĂƚĐŽŶƐĞŶƚŽĨƚŚĞƚŚŝƌĚƉĂƌƚǇŝƐƌĞƋƵŝƌĞĚĂŶĚƚŚŝƐŝƐŝŵƉůŝĐŝƚŝŶƚŚĞ
ƌĞĐŽŵŵĞŶĚĂƚŝŽŶ͘

ϳ͘ϭϮ

^ĂůŝŶĞDŝŐƌĂƚŝŽŶ

dŚĞƌĞŝƐĐƵƌƌĞŶƚůǇĂŶĞƐƚĂďůŝƐŚĞĚƚƌĂŶƐŝƚŝŽŶĂůŝŶƚĞƌĨĂĐĞďĞƚǁĞĞŶƐĂůŝŶĞŐƌŽƵŶĚǁĂƚĞƌŝŶƚŚĞ
ǀŝĐŝŶŝƚǇŽĨƌŝƐƚŽůĂŶĚĂĚŝǌĚƌǇůĂŬĞƐĂŶĚĨƌĞƐŚǁĂƚĞƌŵŽǀŝŶŐƚŽǁĂƌĚƐƚŚĞĚƌǇůĂŬĞƐĨƌŽŵƚŚĞ
&ĞŶŶĞƌsĂůůĞǇĂŶĚŽƚŚĞƌƵƉͲƐƚƌĞĂŵǁĂƚĞƌƐŚĞĚƐ͘dŚĞƉƌŽƉŽƐĞĚƉƵŵƉŝŶŐĂƚƚŚĞĂĚŝǌWƌŽũĞĐƚǁŝůů
ĐĂƵƐĞƚŚĞƐĂůŝŶĞͲĨƌĞƐŚǁĂƚĞƌŝŶƚĞƌĨĂĐĞƚŽŵŝŐƌĂƚĞĂǁĂǇĨƌŽŵƚŚĞĚƌǇůĂŬĞƐƚŽǁĂƌĚƐƚŚĞĂĚŝǌ
WƌŽũĞĐƚǁĞůůͲĨŝĞůĚ͘ZĞƐƵůƚƐŽĨƚŚĞĂŶĂůǇƐŝƐŽĨƐĂůŝŶĞǁĂƚĞƌŵŽǀĞŵĞŶƚƵƐŝŶŐƚŚĞŶƵŵĞƌŝĐĂů
ŐƌŽƵŶĚǁĂƚĞƌŵŽĚĞů;'^^/͕ϮϬϭϭ͖^͕ϮϬϭϮďͿŝŶĚŝĐĂƚĞƚŚĂƚŵŝŐƌĂƚŝŽŶŽĨƚŚĞƐĂůŝŶĞͲĨƌĞƐŚǁĂƚĞƌ
ŝŶƚĞƌĨĂĐĞŝŶĚƵĐĞĚďǇƚŚĞƉƌŽƉŽƐĞĚƉƵŵƉŝŶŐĂƚƚŚĞĂĚŝǌWƌŽũĞĐƚƌĂŶŐĞƐĨƌŽŵϲ͕ϯϬϬƚŽϭϬ͕ϰϬϬ
ĨĞĞƚ͘
dŚĞ'DDDW;^͕ϮϬϭϮďͿƉƌŽƉŽƐĞƐƚŚĞŝŶƐƚĂůůĂƚŝŽŶŽĨŶŝŶĞĐůƵƐƚĞƌǁĞůůƐƚŽŵŽŶŝƚŽƌƐĂůŝŶĞ
ŐƌŽƵŶĚǁĂƚĞƌĐŽŶĚŝƚŝŽŶƐĂŶĚͬŽƌƚŚĞƉŽƚĞŶƚŝĂůŵŝŐƌĂƚŝŽŶŽĨƚŚĞƐĂůŝŶĞʹĨƌĞƐŚǁĂƚĞƌŝŶƚĞƌĨĂĐĞ;ƐĞĞ
&ŝŐƵƌĞϭϬͿ;^͕ϮϬϭϮďͿ͘dŚĞŝŶƐƚĂůůĂƚŝŽŶŽĨĐůƵƐƚĞƌǁĞůůƐƉƌŽƉŽƐĞĚŝŶƚŚĞ'DDDWŝƐĂŶ


ϴϭ

ZĞƉŽƌƚŽĨƚŚĞ/ŶĚĞƉĞŶĚĞŶƚWĞĞƌZĞǀŝĞǁWĂŶĞůĨŽƌ
ƚŚĞ'ƌŽƵŶĚǁĂƚĞƌDĂŶĂŐĞŵĞŶƚ͕DŽŶŝƚŽƌŝŶŐ͕ĂŶĚDŝƚŝŐĂƚŝŽŶWůĂŶĨŽƌ
ƚŚĞĂĚŝǌsĂůůĞǇ'ƌŽƵŶĚǁĂƚĞƌŽŶƐĞƌǀĂƚŝŽŶ͕ZĞĐŽǀĞƌǇ͕ĂŶĚ^ƚŽƌĂŐĞWƌŽũĞĐƚ



ĂƉƉƌŽƉƌŝĂƚĞĂƉƉƌŽĂĐŚƚŽŵŽŶŝƚŽƌŝŶŐĂƐĂůŝŶĞʹĨƌĞƐŚǁĂƚĞƌŝŶƚĞƌĨĂĐĞ͘^ƵĐŚǁĞůůƐŚĂǀĞďĞĞŶƵƐĞĚ
ŝŶŽƚŚĞƌĂƌĞĂƐĞǆƉĞƌŝĞŶĐŝŶŐƐĂůŝŶĞŝŶƚƌƵƐŝŽŶ͘,ŽǁĞǀĞƌ͕ƚŚĞƐĂůŝŶĞʹĨƌĞƐŚǁĂƚĞƌŝŶƚĞƌĨĂĐĞǁŝůůŶŽƚ
ŵŝŐƌĂƚĞŝŶĂƵŶŝĨŽƌŵƌĞŐƵůĂƌĨĂƐŚŝŽŶ͕ĞŝƚŚĞƌƐƉĂƚŝĂůůǇŽƌĂƚĚĞƉƚŚ͘dŚĞŵŝŐƌĂƚŝŽŶǁŝůůŽĐĐƵƌĂůŽŶŐ
ĂƌĞĂƐŽĨƉƌĞĨĞƌĞŶƚŝĂůůǇŚŝŐŚĞƌŚǇĚƌĂƵůŝĐĐŽŶĚƵĐƚŝǀŝƚǇ͕ĞŝƚŚĞƌƐƉĂƚŝĂůůǇŽƌǀĞƌƚŝĐĂůůǇ͘dŚĂƚŝƐ͕ŽŶĐĞ
ƚŚĞŝŶƚĞƌĨĂĐĞďĞŐŝŶƐƚŽŵŝŐƌĂƚĞ͕ŝƚŵĂǇĚŽƐŽŝŶĂŶŝƌƌĞŐƵůĂƌƉĂƚƚĞƌŶŽĨ͞ƐĂůŝŶĞĨŝŶŐĞƌƐ͟ĂƐ
ŽƉƉŽƐĞĚƚŽĂƵŶŝĨŽƌŵ͞ƐĂůŝŶĞĨƌŽŶƚ͘͟dŚĞƐĞĨŝŶŐĞƌƐǁŝůůĂůƐŽǀĂƌǇǁŝƚŚĚĞƉƚŚ͘^ƵĐŚŝƌƌĞŐƵůĂƌ
ŵŝŐƌĂƚŝŽŶŵĂǇŶŽƚďĞĚĞƚĞĐƚĞĚďǇũƵƐƚĨŽƵƌǁĞůůĐůƵƐƚĞƌƐ;ƚŚƌĞĞĂƚƌŝƐƚŽůƌǇ>ĂŬĞĂŶĚŽŶĞĂƚ
ĂĚŝǌƌǇ>ĂŬĞͿ͘
'ŝǀĞŶƚŚĞĂďŽǀĞ͕ŝƚŝƐƌĞĐŽŵŵĞŶĚĞĚƚŚĂƚƚŚĞůŽĐĂƚŝŽŶŽĨƚŚĞŝŶƚĞƌĨĂĐĞďĞŵĂƉƉĞĚƐƉĂƚŝĂůůǇĂŶĚ
ĂƚĚĞƉƚŚƵƐŝŶŐŐĞŽƉŚǇƐŝĐĂůƚĞĐŚŶŝƋƵĞƐ;ĂƌĞĂƐϯĂŶĚϰŽŶ&ŝŐƵƌĞϭϯͿƉƌŝŽƌƚŽƚŚĞĐŽŵŵĞŶĐĞŵĞŶƚ
ŽĨƉƵŵƉŝŶŐĂƚƚŚĞĂĚŝǌWƌŽũĞĐƚ͘'ŝǀĞŶƚŚĞƌĞůĂƚŝǀĞŚŽŵŽŐĞŶĞŝƚǇŽĨƚŚĞĂůůƵǀŝĂůĚĞƉŽƐŝƚƐĂŶĚ
ŬŶŽǁŶŐƌŽƵŶĚǁĂƚĞƌĚĞƉƚŚ͕DƚĞĐŚŶŝƋƵĞƐǁŝůůďĞĞĨĨĞĐƚŝǀĞĂƚŵĂƉƉŝŶŐƚŚĞŵŝŶĞƌĂůŝǌĂƚŝŽŶŽĨ
ŐƌŽƵŶĚǁĂƚĞƌ;ŝ͘Ğ͕͘d^ĐŽŶƚĞŶƚͿ͘ŝĨĨĞƌĞŶƚDƚŽŽůƐĐĂŶďĞƵƐĞĚƚŽƐƉĂƚŝĂůůǇŵĂƉŐƌŽƵŶĚǁĂƚĞƌ
ŵŝŶĞƌĂůŝǌĂƚŝŽŶĂƚǀĂƌŝŽƵƐĚĞƉƚŚƐ͘ZdĐĂŶĂůƐŽďĞƵƐĞĚƚŽŵĂƉǀĞƌƚŝĐĂůƉƌŽĨŝůĞƐŽĨŐƌŽƵŶĚǁĂƚĞƌ
ŵŝŶĞƌĂůŝǌĂƚŝŽŶĂůŽŶŐĐƌŽƐƐͲƐĞĐƚŝŽŶůŝŶĞƐ͘dŚĞŽƵƚƉƵƚƐĨƌŽŵƚŚĞƐƉĂƚŝĂůDŵĂƉƉŝŶŐĂŶĚZdĐĂŶ
ďĞĐŽŵďŝŶĞĚƚŽĐƌĞĂƚĞĂƚŚƌĞĞͲĚŝŵĞŶƐŝŽŶĂůǀŝƐƵĂůŝǌĂƚŝŽŶŽĨƚŚĞƐĂůŝŶĞͲĨƌĞƐŚǁĂƚĞƌŝŶƚĞƌĨĂĐĞ͘dŚĞ
ƌĞƐƵůƚƐŽĨƚŚŝƐŐĞŽƉŚǇƐŝĐĂůŵĂƉƉŝŶŐĐĂŶďĞƵƐĞĚƚŽůŽĐĂƚĞƚŚĞƉƌŽƉŽƐĞĚĐůƵƐƚĞƌǁĞůůƐ͕ĂŶĚƐĞůĞĐƚ
ƚŚĞƐĐƌĞĞŶĞĚĚĞƉƚŚƐĂƚĞĂĐŚĐůƵƐƚĞƌ͘/ƚŝƐĨƵƌƚŚĞƌƌĞĐŽŵŵĞŶĚĞĚƚŚĂƚƚŚĞŐĞŽƉŚǇƐŝĐĂůŵĂƉƉŝŶŐ
ďĞƌĞƉĞĂƚĞĚĞǀĞƌǇĨŝǀĞǇĞĂƌƐĂĨƚĞƌƚŚĞƉƌŽƉŽƐĞĚƉƵŵƉŝŶŐĂƚƚŚĞĂĚŝǌWƌŽũĞĐƚŝƐŝŶŝƚŝĂƚĞĚ͘dŚŝƐ
ǁŝůůĂůůŽǁƚŚĞŵŝŐƌĂƚŝŽŶŽĨƚŚĞƐĂůŝŶĞͲĨƌĞƐŚǁĂƚĞƌŝŶƚĞƌĨĂĐĞƚŽďĞŵĂƉƉĞĚŝŶƚŚƌĞĞͲĚŝŵĞŶƐŝŽŶƐ
ŽǀĞƌƚŝŵĞ͘ŶƵŶĚĞƌƐƚĂŶĚŝŶŐŽĨƚŚĞŵŝŐƌĂƚŝŽŶŽĨƚŚĞƐĂůŝŶĞͲĨƌĞƐŚǁĂƚĞƌŝŶƚĞƌĨĂĐĞǁŝůůĂůůŽǁĂŶǇ
ƉŽƚĞŶƚŝĂůŵŝƚŝŐĂƚŝŽŶĂĐƚŝŽŶƐƚŽďĞŽƉƚŝŵŝǌĞĚ;Ğ͘Ő͕͘ƌĞĐŚĂƌŐĞŽĨĨƌĞƐŚǁĂƚĞƌŝŶĂƌĞĂƐĂŶĚĚĞƉƚŚƐŽĨ
ƉƌĞĨĞƌĞŶƚŝĂůŵŝŐƌĂƚŝŽŶͿ͘

ϳ͘ϭϯ

^ƵďƐŝĚĞŶĐĞ

/ŶƚŚĞĐƵƌƌĞŶƚ'DDDW;^͕ϮϬϭϮď͖^ĞĐƚŝŽŶϲ͘ϯĂŶĚdĂďůĞϲͲϭͿ͕ƚŚĞƉƌŽƉŽƐĞĚůĂŶĚƐƵƌĨĂĐĞ
ŵŽŶŝƚŽƌŝŶŐĐŽŶƐŝƐƚƐŽĨŐƌŽƵŶĚͲůĞǀĞůƐƵƌǀĞǇƐ͕/Ŷ^ZŝŵĂŐĞƌǇ͕ĞǆƚĞŶƐŽŵĞƚĞƌƐ͕ĂŶĚƌĞǀŝĞǁŝŶŐƚŚŝƐ
ŝŶĨŽƌŵĂƚŝŽŶĂƚǀĂƌŝŽƵƐĨƌĞƋƵĞŶĐŝĞƐĚƵƌŝŶŐƉƌĞͲŽƉĞƌĂƚŝŽŶĂů͕ŽƉĞƌĂƚŝŽŶĂů͕ĂŶĚƉŽƐƚͲŽƉĞƌĂƚŝŽŶĂů
ƉĞƌŝŽĚƐ͘
dŚĞĐƵƌƌĞŶƚ'DDDWƉƌŽƉŽƐĞƐƚŽĂĐƋƵŝƌĞ/Ŷ^ZŝŵĂŐĞƌǇŽŶĐĞĚƵƌŝŶŐƚŚĞƉƌĞͲŽƉĞƌĂƚŝŽŶĂů
ƉĞƌŝŽĚ͕ŽŶĐĞĞǀĞƌǇĨŝǀĞǇĞĂƌƐĚƵƌŝŶŐƚŚĞŽƉĞƌĂƚŝŽŶĂůƉĞƌŝŽĚ͕ĂŶĚƚǁŝĐĞĂƚĨŝǀĞͲǇĞĂƌŝŶƚĞƌǀĂůƐ
ĚƵƌŝŶŐƚŚĞƉŽƐƚŽƉĞƌĂƚŝŽŶĂůƉĞƌŝŽĚ͘/Ŷ^ZŝƐĂƉŽǁĞƌĨƵůƚŽŽůƚŚĂƚĐŽƐƚͲĞĨĨŝĐŝĞŶƚůǇŵĞĂƐƵƌĞƐ
ŐƌŽƵŶĚƐƵƌĨĂĐĞĚĞĨŽƌŵĂƚŝŽŶƚŚƌŽƵŐŚŽƵƚĂŶĂƌĞĂŽĨŝŶƚĞƌĞƐƚ͘dŚĞƌĞĨŽƌĞ͕ƚŚĞWĂŶĞůƌĞĐŽŵŵĞŶĚƐ
ƚŚĞĨŽůůŽǁŝŶŐ͗
x dŚĞĂǀĂŝůĂďŝůŝƚǇŽĨŚŝƐƚŽƌŝĐĂů/Ŷ^ZŝŵĂŐĞƌǇŝŶƚŚĞWƌŽũĞĐƚĂƌĞĂƐŚŽƵůĚďĞŝŶǀĞƐƚŝŐĂƚĞĚĂŶĚ͕ŝĨ
ĂǀĂŝůĂďůĞ͕ĂĐƋƵŝƌĞĚĂŶĚƉƌŽĐĞƐƐĞĚƚŽŽďƚĂŝŶĂƉƌĞͲŽƉĞƌĂƚŝŽŶĂůĂƐƐĞƐƐŵĞŶƚƐŽĨůĂŶĚ
ƐƵďƐŝĚĞŶĐĞ


ϴϮ



ZĞƉŽƌƚŽĨƚŚĞ/ŶĚĞƉĞŶĚĞŶƚWĞĞƌZĞǀŝĞǁWĂŶĞůĨŽƌ
ƚŚĞ'ƌŽƵŶĚǁĂƚĞƌDĂŶĂŐĞŵĞŶƚ͕DŽŶŝƚŽƌŝŶŐ͕ĂŶĚDŝƚŝŐĂƚŝŽŶWůĂŶĨŽƌ
ƚŚĞĂĚŝǌsĂůůĞǇ'ƌŽƵŶĚǁĂƚĞƌŽŶƐĞƌǀĂƚŝŽŶ͕ZĞĐŽǀĞƌǇ͕ĂŶĚ^ƚŽƌĂŐĞWƌŽũĞĐƚ

x /Ŷ^ZŝŵĂŐĞƌǇƐŚŽƵůĚďĞĂĐƋƵŝƌĞĚĂŶĚƉƌŽĐĞƐƐĞĚĞǀĞƌǇǇĞĂƌĚƵƌŝŶŐƚŚĞĨŝƌƐƚƚĞŶǇĞĂƌƐŽĨƚŚĞ
ŽƉĞƌĂƚŝŽŶĂůƉĞƌŝŽĚ
x /Ŷ^ZŝŵĂŐĞƌǇƐŚŽƵůĚďĞĂĐƋƵŝƌĞĚĂŶĚƉƌŽĐĞƐƐĞĚĞǀĞƌǇĨŝǀĞǇĞĂƌƐĨŽƌǇĞĂƌƐϭϭƚŚƌŽƵŐŚϱϬŽĨ
ƚŚĞŽƉĞƌĂƚŝŽŶĂůƉĞƌŝŽĚ
x /Ŷ^ZŝŵĂŐĞƌǇƐŚŽƵůĚďĞĂĐƋƵŝƌĞĚĂŶĚƉƌŽĐĞƐƐĞĚĞǀĞƌǇǇĞĂƌĨŽƌǇĞĂƌƐϭƚŚƌŽƵŐŚϱŽĨƚŚĞ
ƉŽƐƚͲŽƉĞƌĂƚŝŽŶĂůƉĞƌŝŽĚ
x /Ŷ^ZŝŵĂŐĞƌǇƐŚŽƵůĚďĞĂĐƋƵŝƌĞĚĂŶĚƉƌŽĐĞƐƐĞĚĞǀĞƌǇĨŝǀĞǇĞĂƌƐƚŚĞƌĞĂĨƚĞƌĚƵƌŝŶŐƚŚĞ
ƉŽƐƚͲŽƉĞƌĂƚŝŽŶĂůƉĞƌŝŽĚ
/ŶƚŚĞ'DDDW;^͕ϮϬϭϮďͿ͕ŝƚŝƐƉƌŽƉŽƐĞĚƚŚĂƚƚŚƌĞĞĞǆƚĞŶƐŽŵĞƚĞƌƐďĞƉůĂĐĞĚŝŶƐƚƌĂƚĞŐŝĐ
ůŽĐĂƚŝŽŶƐǁŝƚŚƚŚĞŚŝŐŚĞƐƚƉƌŽďĂďŝůŝƚǇŽĨůĂŶĚƐƵďƐŝĚĞŶĐĞƉƌŽǆŝŵĂƚĞƚŽƚŚĞĂĚŝǌWƌŽũĞĐƚǁĞůůͲ
ĨŝĞůĚ;^͕ϮϬϭϮďͿ͘EŽŝŶĨŽƌŵĂƚŝŽŶŝƐƉƌŽǀŝĚĞĚŽŶŚŽǁƚŚĞĞǆƚĞŶƐŽŵĞƚĞƌƐǁŝůůďĞĐŽŶƐƚƌƵĐƚĞĚ
;Ğ͘Ő͕͘ǁŚĞƚŚĞƌƉŝƉĞ͕ĐĂďůĞ͕ƌŽĚƐ͕ŽƌŚŽǁŵĂŶǇĂŶĐŚŽƌƉŽŝŶƚƐǁŝůůďĞĐŽŶƐƚƌƵĐƚĞĚĂƚĞĂĐŚ
ĞǆƚĞŶƐŽŵĞƚĞƌƐŝƚĞͿ͘/ƚŝƐƌĞĐŽŵŵĞŶĚĞĚƚŚĂƚƚŚĞĞǆƉĞĐƚĞĚŶƵŵďĞƌŽĨĂŶĐŚŽƌƉŽŝŶƚƐĂƚĞĂĐŚ
ĞǆƚĞŶƐŽŵĞƚĞƌƐŝƚĞďĞĚĞĨŝŶĞĚ͘ŐĞŶĞƌĂůĚĞƐĐƌŝƉƚŝŽŶŽĨĞǆƚĞŶƐŽŵĞƚĞƌĐŽŶƐƚƌƵĐƚŝŽŶĂŶĚ
ŝŶƐƚƌƵŵĞŶƚĂƚŝŽŶ͕ĂŶĚĂƌĞĐŽŵŵĞŶĚĞĚƉŽƐƚͲŽƉĞƌĂƚŝŽŶĂůƉĞƌŝŽĚŵĞĂƐƵƌĞŵĞŶƚƌĂƚĞƐŚŽƵůĚĂůƐŽďĞ
ƐƉĞĐŝĨŝĞĚ͘
/ƚŝƐĞǆƚƌĞŵĞůǇĐŽƐƚůǇƚŽŝŶƐƚĂůůĞǆƚĞŶƐŽŵĞƚĞƌƐĂŶĚƚŚĞǇŽŶůǇƉƌŽǀŝĚĞƉŽŝŶƚƐŽƵƌĐĞĚĂƚĂ͘dŚĂƚŝƐ͕
ŽŶůǇƚŚƌĞĞŵĞĂƐƵƌĞŵĞŶƚƐŽĨůĂŶĚƐƵďƐŝĚĞŶĐĞǁŽƵůĚďĞƉƌŽǀŝĚĞĚĨŽƌƚŚĞĞŶƚŝƌĞƉƌŽũĞĐƚĂƌĞĂ͘
dŚĞƌĞĨŽƌĞ͕ŝƚŝƐƌĞĐŽŵŵĞŶĚĞĚƚŚĂƚŽŶůǇŽŶĞĞǆƚĞŶƐŽŵĞƚĞƌďĞŝŶƐƚĂůůĞĚĚƵƌŝŶŐƚŚĞƉƌĞͲ
ŽƉĞƌĂƚŝŽŶĂůƉĞƌŝŽĚ͘dŚĞŝŶƐƚĂůůĂƚŝŽŶŽĨƚŚĞƚǁŽĂĚĚŝƚŝŽŶĂůĞǆƚĞŶƐŽŵĞƚĞƌƐĐŽƵůĚďĞĚĞĨĞƌƌĞĚƵŶƚŝů
ĂƚĞŵƉŽƌĂůĂŶĚŵŽƌĞƐƉĂƚŝĂůůǇĞǆƚĞŶƐŝǀĞĚĂƚĂƐĞƚŽŶůĂŶĚƐƵďƐŝĚĞŶĐĞŝƐĂǀĂŝůĂďůĞ;ŝ͘Ğ͕͘/Ŷ^Z
ĚĂƚĂͿ͘/ĨƚŚĞ/Ŷ^ZĚĂƚĂŝŶĚŝĐĂƚĞƐƚŚĂƚůĂŶĚƐƵďƐŝĚĞŶĐĞŝƐĂŶhŶĚĞƐŝƌĂďůĞZĞƐƵůƚ͕ƚŚĞŶƚŚĞ
ĂĚĚŝƚŝŽŶĂůĞǆƚĞŶƐŽŵĞƚĞƌƐǁŽƵůĚďĞŝŶƐƚĂůůĞĚ͘dŚĞ/Ŷ^ZĚĂƚĂĂŶĚůŝƚŚŽůŽŐŝĐĚĂƚĂĐŽůůĞĐƚĞĚĂƚ
ŶĞǁƉƌŽĚƵĐƚŝŽŶĂŶĚŵŽŶŝƚŽƌŝŶŐǁĞůůƐǁŽƵůĚďĞƵƐĞĚƚŽŚĞůƉůŽĐĂƚĞƚŚĞƐĞĞǆƚĞŶƐŽŵĞƚĞƌƐ͘

ϳ͘ϭϰ

'ƌŽƵŶĚǁĂƚĞƌDŽĚĞůŝŶŐ

EƵŵĞƌŝĐĂůŐƌŽƵŶĚǁĂƚĞƌĨůŽǁŵŽĚĞůƐŚĂǀĞĂůƌĞĂĚǇďĞĞŶĚĞǀĞůŽƉĞĚĨŽƌƚŚĞĂĚŝǌƉƌŽũĞĐƚ;'^^/͕
ϮϬϭϭ͖,ϮD͘,ŝůů͕ϮϬϭϭͿ͘dŚĞƐĞŶƵŵĞƌŝĐĂůŵŽĚĞůƐƉƌĞƐĞŶƚĂƌĞĂƐŽŶĂďůĞƌĞƉƌĞƐĞŶƚĂƚŝŽŶŽĨ
ŐƌŽƵŶĚǁĂƚĞƌĐŽŶĚŝƚŝŽŶƐĨŽƌŵŽƐƚĂƌĞĂƐŽĨƚŚĞǁĂƚĞƌƐŚĞĚƐƚƌŝďƵƚĂƌǇƚŽƚŚĞĂĚŝǌƉƌŽũĞĐƚ͖
ŚŽǁĞǀĞƌ͕ƚŚĞǇǁĞƌĞďĂƐĞĚŽŶĂůŝŵŝƚĞĚĚĂƚĂͲƐĞƚĂŶĚŝŶĐůƵĚĞƐŝŐŶŝĨŝĐĂŶƚĂƐƐƵŵƉƚŝŽŶƐĂŶĚ
ŚǇĚƌŽŐĞŽůŽŐŝĐũƵĚŐĞŵĞŶƚ͘
/ŶƚŚĞ'DDDW;^͕ϮϬϭϮďͿ͕ŶŶƵĂůDŽŶŝƚŽƌŝŶŐZĞƉŽƌƚƐǁŝůůďĞƉƌĞƉĂƌĞĚĂŶĚƚŚĞƐĞƌĞƉŽƌƚƐǁŝůů
ĐŽŶƚĂŝŶ͞hƉĚĂƚĞĚŐƌŽƵŶĚǁĂƚĞƌĨůŽǁ͕ƚƌĂŶƐƉŽƌƚĂŶĚǀĂƌŝĂďůĞĚĞŶƐŝƚǇŵŽĚĞůƌĞƐƵůƚƐ͘͟,ŽǁĞǀĞƌ͕ŝƚ
ŝƐƵŶĐůĞĂƌǁŚĞŶ͕ŚŽǁŽĨƚĞŶ͕ĂŶĚŚŽǁƚŚĞƐĞƵƉĚĂƚĞƐǁŝůůďĞĂĐĐŽŵƉůŝƐŚĞĚ͘dŚĞĞǆŝƐƚŝŶŐ
ŶƵŵĞƌŝĐĂůŐƌŽƵŶĚǁĂƚĞƌŵŽĚĞůŝŶŐǁĂƐĂŬĞǇƚŽŽůƵƐĞĚƚŽĞǀĂůƵĂƚĞƉŽƚĞŶƚŝĂůhŶĚĞƐŝƌĂďůĞZĞƐƵůƚƐ
ŝŶƚŚĞ'DDDW;^͕ϮϬϭϮďͿ͘/ƚŝƐĂůƐŽĂŶƚŝĐŝƉĂƚĞĚƚŚĂƚƚŚĞĞĐŝƐŝŽŶͲDĂŬŝŶŐWƌŽĐĞƐƐŽƵƚůŝŶĞĚŝŶ
ƚŚĞ'DDDW;^͕ϮϬϭϮďͿǁŝůůƵƐĞĂŶǇƵƉĚĂƚĞĚŶƵŵĞƌŝĐĂůŵŽĚĞůŝŶŐƚŽƉĞƌĨŽƌŵŽŶŐŽŝŶŐ


ϴϯ



ZĞƉŽƌƚŽĨƚŚĞ/ŶĚĞƉĞŶĚĞŶƚWĞĞƌZĞǀŝĞǁWĂŶĞůĨŽƌ
ƚŚĞ'ƌŽƵŶĚǁĂƚĞƌDĂŶĂŐĞŵĞŶƚ͕DŽŶŝƚŽƌŝŶŐ͕ĂŶĚDŝƚŝŐĂƚŝŽŶWůĂŶĨŽƌ
ƚŚĞĂĚŝǌsĂůůĞǇ'ƌŽƵŶĚǁĂƚĞƌŽŶƐĞƌǀĂƚŝŽŶ͕ZĞĐŽǀĞƌǇ͕ĂŶĚ^ƚŽƌĂŐĞWƌŽũĞĐƚ

ĞǀĂůƵĂƚŝŽŶƐŽĨhŶĚĞƐŝƌĂďůĞZĞƐƵůƚƐ͕ĂƐǁĞůůĂƐĚĞƐŝŐŶĂŶĚĂƐƐĞƐƐƚŚĞĞĨĨĞĐƚƐŽĨĂŶǇƉŽƐƐŝďůĞ
ŵŝƚŝŐĂƚŝŽŶĂĐƚŝŽŶƐ͘dŚĞƌĞĨŽƌĞ͕ŝƚǁŽƵůĚďĞƌĞĂƐŽŶĂďůĞƚŽďĞƚƚĞƌĚĞĨŝŶĞƚŚĞƐĐŽƉĞŽĨŵŽĚĞů
ƵƉĚĂƚĞƐ͘
dŚĞWĂŶĞůƌĞĐŽŵŵĞŶĚƐƚŚĂƚŶƵŵĞƌŝĐĂůŐƌŽƵŶĚǁĂƚĞƌŵŽĚĞůŝŶŐďĞƵƉĚĂƚĞĚĂƐĨŽůůŽǁƐ͗
x ƚůĞĂƐƚŽŶĞǇĞĂƌƉƌŝŽƌƚŽƚŚĞĐŽŵŵĞŶĐĞŵĞŶƚŽĨƉƵŵƉŝŶŐĂƚƚŚĞĂĚŝǌWƌŽũĞĐƚ͕ĂŶŝŶŝƚŝĂů
ƵƉĚĂƚĞƚŽŝŶĐŽƌƉŽƌĂƚĞƌĞĐĞŶƚĚĂƚĂĂŶĚŽƚŚĞƌƌĞĐŽŵŵĞŶĚĂƚŝŽŶƐďǇƚŚĞWĂŶĞů
x KŶĐĞŶĞǁǁĂƚĞƌƐƵƉƉůǇǁĞůůƐŚĂǀĞďĞĞŶĚƌŝůůĞĚ͕ŝŶƐƚĂůůĞĚĂŶĚƚĞƐƚĞĚĂƚƚŚĞĂĚŝǌWƌŽũĞĐƚ
ǁĞůůͲĨŝĞůĚ͕ĂŶƵƉĚĂƚĞƚŽŝŶĐŽƌƉŽƌĂƚĞƌĞĐĞŶƚĚĂƚĂ͕ĂŶĚĂƌĞĐĂůŝďƌĂƚŝŽŶŽĨƚŚĞŵŽĚĞů
x ĨƚĞƌŽŶĞǇĞĂƌŽĨƉƵŵƉŝŶŐĂƚƚŚĞĂĚŝǌWƌŽũĞĐƚ͕ĂŶƵƉĚĂƚĞƚŽŝŶĐŽƌƉŽƌĂƚĞƌĞĐĞŶƚĚĂƚĂ͕ĂŶĚĂ
ƌĞĐĂůŝďƌĂƚŝŽŶŽĨƚŚĞŵŽĚĞů
x ŶƵƉĚĂƚĞƚŽŝŶĐŽƌƉŽƌĂƚĞƌĞĐĞŶƚĚĂƚĂ͕ĂŶĚĂƌĞĐĂůŝďƌĂƚŝŽŶŽĨƚŚĞŵŽĚĞů͕ĂĨƚĞƌĨŝǀĞǇĞĂƌƐŽĨ
ƉƵŵƉŝŶŐĂƚƚŚĞĂĚŝǌWƌŽũĞĐƚ;ƚŚŝƐǁŽƵůĚŝŶĐůƵĚĞĚĂƚĂĐŽůůĞĐƚĞĚŽŶŽǀĞƌĂůůŐƌŽƵŶĚǁĂƚĞƌ
ƌĞƐƉŽŶƐĞƚŽƉƵŵƉŝŶŐ͕ŽďƐĞƌǀĂƚŝŽŶƐŽĨƐƉƌŝŶŐĨůŽǁƐ͕ďƌŝŶĞǁĂƚĞƌĐŽŶĚŝƚŝŽŶƐďĞŶĞĂƚŚƚŚĞĚƌǇ
ůĂŬĞƐ͕ƐĂůŝŶĞͲĨƌĞƐŚǁĂƚĞƌŝŶƚĞƌĨĂĐĞŵŝŐƌĂƚŝŽŶ͕ĂŶĚůĂŶĚƐƵďƐŝĚĞŶĐĞͿ
x hƉĚĂƚĞƐƚŽŝŶĐŽƌƉŽƌĂƚĞƌĞĐĞŶƚĚĂƚĂĞǀĞƌǇĨŝǀĞǇĞĂƌƐƚŚĞƌĞĂĨƚĞƌĚƵƌŝŶŐƚŚĞŽƉĞƌĂƚŝŽŶĂůƉĞƌŝŽĚ
/ƚŝƐƌĞĐŽŵŵĞŶĚĞĚƚŚĂƚƚŚĞŝŶŝƚŝĂůƵƉĚĂƚĞŝŶĐůƵĚĞƚŚĞĨŽůůŽǁŝŶŐ͗
x ŶĞǆƉĂŶƐŝŽŶŽĨƚŚĞŵŽĚĞůĚŽŵĂŝŶƚŽŝŶĐůƵĚĞĂůůŽĨĂĚŝǌƌǇ>ĂŬĞͲƚŚŝƐǁŝůůĂůůŽǁŵŽƌĞ
ĚĞƚĂŝůĞĚĂŶĂůǇƐŝƐŽĨƚŚĞƉŽƐƐŝďůĞhŶĚĞƐŝƌĂďůĞZĞƐƵůƚƐĂƚĂĚŝǌƌǇ>ĂŬĞ͕ĂŶĚǁŝůůĞůŝŵŝŶĂƚĞ
ĐŽŶĐĞƌŶƐĂďŽƵƚĚƌĂǁĚŽǁŶŝŶƚĞƌĐĞƉƚŝŶŐĂĐƵƌƌĞŶƚďŽƵŶĚĂƌǇĐŽŶĚŝƚŝŽŶĂƚĂĚŝǌƌǇ>ĂŬĞ
x ŶĞǆƉĂŶƐŝŽŶŽĨƚŚĞŵŽĚĞůĚŽŵĂŝŶƚŽŝŶĐůƵĚĞƚŚĞůŝƉƉĞƌDŽƵŶƚĂŝŶƐĂƐĂĐƚŝǀĞĐĞůůƐͲƚŚŝƐǁŝůů
ĂůůŽǁĨŽƌĨƵƌƚŚĞƌĂŶĂůǇƐŝƐŽĨĨůŽǁƐĂƚŽŶĂŶǌĂ^ƉƌŝŶŐ
x hƉĚĂƚĞƚŚĞǁĂƚĞƌďƵĚŐĞƚŝŶĐŽŶƐŝĚĞƌĂƚŝŽŶŽĨĚĂƚĂĐŽůůĞĐƚĞĚƐŝŶĐĞƚŚĞƉƌŝŽƌƵƉĚĂƚĞ͘
ĨƚĞƌƚŚŝƐŝŶŝƚŝĂůƵƉĚĂƚĞ͕ƚŚĞŶƵŵĞƌŝĐĂůŐƌŽƵŶĚǁĂƚĞƌŵŽĚĞůŝŶŐĐĂŶƚŚĞŶďĞƵƐĞĚƚŽĨƵƌƚŚĞƌ
ĞǀĂůƵĂƚĞƉŽƚĞŶƚŝĂůhŶĚĞƐŝƌĂďůĞZĞƐƵůƚƐƚŚĂƚŵĂǇďĞĐĂƵƐĞĚďǇƚŚĞƉƌŽƉŽƐĞĚƉƵŵƉŝŶŐĂƚƚŚĞ
ĂĚŝǌWƌŽũĞĐƚ͘dŚĞŵŽĚĞůŝŶŐƐŚŽƵůĚĂůƐŽďĞƵƐĞĚƚŽĂƐƐĞƐƐƚŚĞĞĨĨĞĐƚŝǀĞŶĞƐƐŽĨƚŚĞŵŝƚŝŐĂƚŝŽŶ
ĂĐƚŝŽŶƐƉƌŽƉŽƐĞĚŝŶƚŚĞ'DDDW;^͕ϮϬϭϮďͿ͘/ŶƉĂƌƚŝĐƵůĂƌ͕ƐŝŵƵůĂƚŝŽŶƐƐŚŽƵůĚĞǆĂŵŝŶĞ
ǁŚĞƚŚĞƌĂƚƌŝŐŐĞƌƚŚƌĞƐŚŽůĚƐŚŽƵůĚďĞĂĚũƵƐƚĞĚƚŽĂĐĐŽƵŶƚĨŽƌƚŚĞƚŝŵĞůĂŐďĞƚǁĞĞŶĂŶĂĐƚŝŽŶ
ĂŶĚƚŚĞƌĞƐƉŽŶƐĞĂƚĂŵŽŶŝƚŽƌŝŶŐƉŽŝŶƚďĞŝŶŐƵƐĞĚƚŽĂƐƐĞƐƐhŶĚĞƐŝƌĂďůĞZĞƐƵůƚƐ͘/ŶĂĚĚŝƚŝŽŶ͕
ƚŚĞŵŽĚĞůŝŶŐƐŚŽƵůĚďĞƵƐĞĚƚŽĂƐƐĞƐƐĂůƚĞƌŶĂƚŝǀĞŵŝƚŝŐĂƚŝŽŶŵĞĂƐƵƌĞƐƐƵŐŐĞƐƚĞĚŝŶƚŚŝƐƌĞƉŽƌƚ͘
/ƚŝƐƌĞĐŽŵŵĞŶĚĞĚƚŚĂƚƚŚĞĨŝƌƐƚŵŽĚĞůƌĞĐĂůŝďƌĂƚŝŽŶŝŶĐůƵĚĞƚŚĞĨŽůůŽǁŝŶŐ͗
x hƉĚĂƚĞƚŚĞŚǇĚƌĂƵůŝĐƉƌŽƉĞƌƚǇǀĂůƵĞƐ;ŝ͘Ğ͕͘ŚǇĚƌĂƵůŝĐĐŽŶĚƵĐƚŝǀŝƚǇĂŶĚƐƚŽƌĂƚŝǀŝƚǇͿďĂƐĞĚŽŶ
ƚŚĞĂƋƵŝĨĞƌƚĞƐƚƐĂŶĚƐƉĞĐŝĨŝĐĐĂƉĂĐŝƚǇƚĞƐƚƐĐŽŶĚƵĐƚĞĚĂƚƚŚĞŶĞǁǁĂƚĞƌƐƵƉƉůǇǁĞůůƐĂƚƚŚĞ
ĂĚŝǌWƌŽũĞĐƚǁĞůůͲĨŝĞůĚ



ϴϰ



ZĞƉŽƌƚŽĨƚŚĞ/ŶĚĞƉĞŶĚĞŶƚWĞĞƌZĞǀŝĞǁWĂŶĞůĨŽƌ
ƚŚĞ'ƌŽƵŶĚǁĂƚĞƌDĂŶĂŐĞŵĞŶƚ͕DŽŶŝƚŽƌŝŶŐ͕ĂŶĚDŝƚŝŐĂƚŝŽŶWůĂŶĨŽƌ
ƚŚĞĂĚŝǌsĂůůĞǇ'ƌŽƵŶĚǁĂƚĞƌŽŶƐĞƌǀĂƚŝŽŶ͕ZĞĐŽǀĞƌǇ͕ĂŶĚ^ƚŽƌĂŐĞWƌŽũĞĐƚ

x hƉĚĂƚĞƚŚĞĚŝƐĐƌĞƚŝǌĂƚŝŽŶŽĨŚǇĚƌĂƵůŝĐƉƌŽƉĞƌƚŝĞƐďĂƐĞĚŽŶŽƚŚĞƌŶĞǁŚǇĚƌŽŐĞŽůŽŐŝĐ
ŝŶĨŽƌŵĂƚŝŽŶ;Ğ͘Ő͕͘ŶĞǁŵŽŶŝƚŽƌŝŶŐǁĞůůĚĂƚĂ͕ŐĞŽƉŚǇƐŝĐĂůƐƵƌǀĞǇƐ͕ĚŽǁŶͲŚŽůĞŐĞŽƉŚǇƐŝĐĂů
ůŽŐŐŝŶŐ͕ĞƚĐ͘Ϳ
x hƉĚĂƚĞƚŚĞƉƌŽũĞĐƚƌĞĐŚĂƌŐĞĂŶĚĚŝƐĐŚĂƌŐĞƚĞƌŵƐ͕ĂŶĚƵƉĚĂƚĞƚŚĞƌĞĐŚĂƌŐĞƐĞŶƐŝƚŝǀŝƚǇ
ĂŶĂůǇƐŝƐ͕ďĂƐĞĚŽŶĚĂƚĂĐŽůůĞĐƚĞĚƐŝŶĐĞƚŚĞ&/Z;^͕ϮϬϭϮĂͿǁĂƐĐŽŵƉůĞƚĞĚ
x hƐĞůĂŶĚƐƵƌǀĞǇƐ͕ŐĞŽƉŚǇƐŝĐĂůƐƵƌǀĞǇƐ͕ŝŶƚĞƌͲĨĞƌŽŐƌĂŵƐĐƌĞĂƚĞĚĨƌŽŵ/Ŷ^ZŝŵĂŐĞƌǇ͕ĂŶĚ
ǁĂƚĞƌƋƵĂůŝƚǇĚĂƚĂƚŽŝĚĞŶƚŝĨǇŐƌŽƵŶĚǁĂƚĞƌďĂƌƌŝĞƌƐĂŶĚ͕ŝĨƉƌĞƐĞŶƚ͕ŝŶĐŽƌƉŽƌĂƚĞƚŚĞŵŝŶƚŽ
ƚŚĞŵŽĚĞůĚŽŵĂŝŶ͘
x hƐĞƚŚĞŐĞŽƉŚǇƐŝĐĂůƐƵƌǀĞǇƐĂƚƚŚĞƐĂůŝŶĞͲĨƌĞƐŚǁĂƚĞƌŝŶƚĞƌĨĂĐĞƚŽĂĚũƵƐƚƚŚĞd^ďĂƐĞůŝŶĞ
ĐŽŶĚŝƚŝŽŶŝŶƚŚĞŵŽĚĞů
x ĞǀĞůŽƉƚŝŵĞͲƐĞƌŝĞƐŐƌŽƵŶĚǁĂƚĞƌůĞǀĞůŚǇĚƌŽŐƌĂƉŚƐ͕ůĂŶĚƐƵƌĨĂĐĞĚĞĨŽƌŵĂƚŝŽŶŐƌĂƉŚƐ͕ĂŶĚ
ǁĂƚĞƌƋƵĂůŝƚǇĐŚĞŵŽŐƌĂƉŚƐƚŽĨĂĐŝůŝƚĂƚĞƚŚĞĐĂůŝďƌĂƚŝŽŶ
x ZĞĐĂůŝďƌĂƚĞƚŚĞŵŽĚĞůƚŽŵĂƚĐŚƚŚĞƚŝŵĞƐĞƌŝĞƐĚĂƚĂĨŽƌŐƌŽƵŶĚǁĂƚĞƌůĞǀĞůƐ͕ůĂŶĚ
ƐƵďƐŝĚĞŶĐĞ͕ĂŶĚǁĂƚĞƌƋƵĂůŝƚǇ
/ƚŝƐƌĞĐŽŵŵĞŶĚĞĚƚŚĂƚƐƵďƐĞƋƵĞŶƚƵƉĚĂƚĞƐŝŶĐůƵĚĞĚĂƚĂĐŽůůĞĐƚĞĚƐŝŶĐĞƚŚĞƉƌŝŽƌƵƉĚĂƚĞ͕ĂŶĚ
ƐƵďƐĞƋƵĞŶƚƌĞĐĂůŝďƌĂƚŝŽŶĨŽůůŽǁƚŚĞƐƚĞƉƐĂďŽǀĞŝŶĐŽŶƐŝĚĞƌĂƚŝŽŶŽĨŶĞǁĚĂƚĂĐŽůůĞĐƚĞĚƉƌŝŽƌƚŽ
ƚŚĞůĂƐƚĐĂůŝďƌĂƚŝŽŶ͘

ϳ͘ϭϱ

DŝƚŝŐĂƚŝŽŶĐƚŝŽŶƐ

dŚĞŽƵŶƚǇŽĨ^ĂŶĞƌŶĂƌĚŝŶŽŝŵƉŽƐĞĚĂƌĞƋƵŝƌĞŵĞŶƚƵŶĚĞƌƚŚĞ'DDDWƚŚĂƚůŝŵŝƚĞĚƚŚĞ
ĂƋƵŝĨĞƌĚƌĂǁĚŽǁŶƚŽϴϬĨĞĞƚǁŝƚŚŝŶƚǁŽŵŝůĞƐŽĨƚŚĞĐĞŶƚĞƌŽĨƚŚĞĂĚŝǌWƌŽũĞĐƚǁĞůůͲĨŝĞůĚŝŶƚŚĞ
ĨŝƌƐƚϭϱǇĞĂƌƐŽĨŽƉĞƌĂƚŝŽŶĂŶĚϭϬϬĨĞĞƚŽǀĞƌƚŚĞůŝĨĞŽĨƚŚĞWƌŽũĞĐƚ͘dŚĞŵŽƐƚĐŽŵŵŽŶ
ŽƌƌĞĐƚŝǀĞDĞĂƐƵƌĞŝŶƚŚĞ'DDDW;^͕ϮϬϭϮďͿƚŽƉƌĞǀĞŶƚŽƌĂůůĞǀŝĂƚĞhŶĚĞƐŝƌĂďůĞZĞƐƵůƚƐŝƐ
ƚŽƌĞĚƵĐĞŽƌŵŽĚŝĨǇƉƵŵƉŝŶŐĂƚƚŚĞĂĚŝǌWƌŽũĞĐƚǁĞůůͲĨŝĞůĚ;Ğ͘Ő͕͘ǁĞůůĐǇĐůŝŶŐ͕ŝŶĚŝǀŝĚƵĂůƉƵŵƉ
ƌĂƚĞĂĚũƵƐƚŵĞŶƚƐͿ͘^ƵĐŚĂŶĂĐƚŝŽŶ͕ĂƐĂƐƚĂŶĚͲĂůŽŶĞŽƌƌĞĐƚŝǀĞDĞĂƐƵƌĞ͕ǁŝůůůŝŬĞůǇďĞĞĨĨĞĐƚŝǀĞ
ŝŶƚŚĞůŽŶŐͲƚĞƌŵ͖ŚŽǁĞǀĞƌ͕ŝƚŵĂǇŶŽƚĂůůĞǀŝĂƚĞĐĞƌƚĂŝŶŝŵƉĂĐƚƐŝŶĂƌĞĂƐŽŶĂďůĞƚŝŵĞĨƌĂŵĞĚƵĞƚŽ
ƚŚĞƌĞƐƉŽŶƐĞůĂŐŝŶƚŚĞŚǇĚƌŽůŽŐŝĐƐǇƐƚĞŵ;Ğ͘Ő͕͘ŐƌŽƵŶĚǁĂƚĞƌůĞǀĞůƐǁŽƵůĚĐŽŶƚŝŶƵĞƚŽĚĞĐůŝŶĞĂƚ
ůŽĐĂƚŝŽŶƐĚŝƐƚĂŶƚĨƌŽŵƚŚĞǁĞůůͲĨŝĞůĚĨŽƌĚĞĐĂĚĞƐĂĨƚĞƌƉƵŵƉŝŶŐĐĞĂƐĞĚͿ͘dŚĞƌĞĨŽƌĞ͕ƚŚĞ
'DDDWŝŶĐůƵĚĞĚƐŽŵĞŽƌƌĞĐƚŝǀĞDĞĂƐƵƌĞƐĨŽƌƐƉĞĐŝĨŝĐƌŝƚŝĐĂůZĞƐŽƵƌĐĞƐ͘dŚĞĨŽůůŽǁŝŶŐ
ƌĞƐŽƵƌĐĞͲƐƉĞĐŝĨŝĐŵĞĂƐƵƌĞƐǁŽƵůĚĞŝƚŚĞƌƉƌĞǀĞŶƚŽŶŐŽŝŶŐŝŵƉĂĐƚŽƌĂůůĞǀŝĂƚĞŝŵƉĂĐƚŝŶĂ
ƌĞĂƐŽŶĂďůĞƚŝŵĞĨƌĂŵĞ͗
x ŽŶĂŶǌĂ^ƉƌŝŶŐʹƚŚĞŝŶƐƚĂůůĂƚŝŽŶŽĨĂƉŽƐƐŝďůĞŚŽƌŝǌŽŶƚĂůǁĞůůŝŵŵĞĚŝĂƚĞůǇĂďŽǀĞŽŶĂŶǌĂ
^ƉƌŝŶŐ͕ĂƐƉƌŽǀŝĚĞĚŝŶƚŚĞ&/Z;^͕ϮϬϭϮĂͿ
x ƌŝŶĞZĞƐŽƵƌĐĞƐʹƚŚĞŝŶƐƚĂůůĂƚŝŽŶŽĨĚĞĞƉĞƌďƌŝŶĞƌĞĐŽǀĞƌǇǁĞůůƐĂƚƚŚĞĚƌǇůĂŬĞƐƚŽŵĂŝŶƚĂŝŶ
ŵŝŶĞƌĂůƐƚƌŝƉͲŵŝŶŝŶŐŽƉĞƌĂƚŝŽŶƐ͕ĂƐƉƌŽƉŽƐĞĚŝŶƚŚĞ'DDDW;^͕ϮϬϭϮďͿ
x ^ĂůŝŶĞ/ŶƚƌƵƐŝŽŶʹƚŚĞĞǆƚƌĂĐƚŝŽŶŽĨďƌĂĐŬŝƐŚŐƌŽƵŶĚǁĂƚĞƌŽƌŝŶũĞĐƚŝŽŶŽĨĨƌĞƐŚǁĂƚĞƌĂůŽŶŐ
ƚŚĞƐĂůŝŶĞͲĨƌĞƐŚǁĂƚĞƌŝŶƚĞƌĨĂĐĞ͕ĂƐƉƌŽƉŽƐĞĚŝŶƚŚĞ'DDDW;^͕ϮϬϭϮďͿ



ϴϱ



ZĞƉŽƌƚŽĨƚŚĞ/ŶĚĞƉĞŶĚĞŶƚWĞĞƌZĞǀŝĞǁWĂŶĞůĨŽƌ
ƚŚĞ'ƌŽƵŶĚǁĂƚĞƌDĂŶĂŐĞŵĞŶƚ͕DŽŶŝƚŽƌŝŶŐ͕ĂŶĚDŝƚŝŐĂƚŝŽŶWůĂŶĨŽƌ
ƚŚĞĂĚŝǌsĂůůĞǇ'ƌŽƵŶĚǁĂƚĞƌŽŶƐĞƌǀĂƚŝŽŶ͕ZĞĐŽǀĞƌǇ͕ĂŶĚ^ƚŽƌĂŐĞWƌŽũĞĐƚ

DŽƌĞĚĞƚĂŝůƐƌĞŐĂƌĚŝŶŐƚŚĞƐĞƌĞƐŽƵƌĐĞͲƐƉĞĐŝĨŝĐŵĞĂƐƵƌĞƐŶĞĞĚƐƚŽďĞĚĞǀĞůŽƉĞĚ͘/ŶĂĚĚŝƚŝŽŶ͕
ĂĚĚŝƚŝŽŶĂůĞǀĂůƵĂƚŝŽŶŽĨƚŚĞƐĞƉŽƚĞŶƚŝĂůƌĞƐŽƵƌĐĞͲƐƉĞĐŝĨŝĐŵĞĂƐƵƌĞƐŝƐƌĞĐŽŵŵĞŶĚĞĚ͕ŝŶĐůƵĚŝŶŐ
ĂŶĂůǇƐŝƐƵƐŝŶŐĂŶƵƉĚĂƚĞĚŶƵŵĞƌŝĐĂůŐƌŽƵŶĚǁĂƚĞƌĨůŽǁŵŽĚĞů͘
/ŶĂĚĚŝƚŝŽŶƚŽƚŚĞƐĞƌĞƐŽƵƌĐĞͲƐƉĞĐŝĨŝĐŵĞĂƐƵƌĞƐ͕ŝƚŝƐƌĞĐŽŵŵĞŶĚĞĚƚŚĂƚƚŚĞĨŽůůŽǁŝŶŐĂĚĚŝƚŝŽŶĂů
ŽƌƌĞĐƚŝǀĞDĞĂƐƵƌĞƐďĞĞǀĂůƵĂƚĞĚ͗
x ŽŶĂŶǌĂ^ƉƌŝŶŐʹdŚĞŝŶũĞĐƚŝŽŶŽĨǁĂƚĞƌĂƚƚŚĞĞĚŐĞŽĨƚŚĞĂůůƵǀŝĂůĂƋƵŝĨĞƌŝŶ&ĞŶŶĞƌsĂůůĞǇ
ďĞůŽǁŽŶĂŶǌĂ^ƉƌŝŶŐƚŽ͞ĐƵƚͲŽĨĨ͟ƚŚĞƉƌŽƉĂŐĂƚŝŽŶŽĨƚŚĞĐŽŶĞŽĨĚĞƉƌĞƐƐŝŽŶďĞǇŽŶĚƚŚĞ
ŝŶũĞĐƚŝŽŶĂƌĞĂ
x ŽŶĂŶǌĂ^ƉƌŝŶŐʹdŚĞŝŶũĞĐƚŝŽŶŽĨǁĂƚĞƌŝŶƚŽǁĂƚĞƌͲďĞĂƌŝŶŐĨƌĂĐƚƵƌĞƐŝŵŵĞĚŝĂƚĞůǇĂďŽǀĞ
ŽŶĂŶǌĂ^ƉƌŝŶŐƚŽŵĂŝŶƚĂŝŶŐƌŽƵŶĚǁĂƚĞƌůĞǀĞůƐŝŶƚŚĞǁĂƚĞƌƐŚĞĚƚŚĂƚƐƵƉƉŽƌƚƐĨůŽǁĂƚƚŚĞ
ƐƉƌŝŶŐ
x ŽŶĂŶǌĂ^ƉƌŝŶŐʹƚŚĞƚĞŵƉŽƌĂƌǇƉƌŽǀŝƐŝŽŶŽĨǁĂƚĞƌĨŽƌĨůŽǁĂŶĚŚĂďŝƚĂƚŵĂŝŶƚĞŶĂŶĐĞ;Ğ͘Ő͕͘Ă
ǁĂƚĞƌƚĂŶŬĂŶĚƉŝƉĞƚŽƚŚĞƐƉƌŝŶŐŚĞĂĚͿ
x ƌŝŶĞZĞƐŽƵƌĐĞƐʹƚŚĞŝŶũĞĐƚŝŽŶŽĨǁĂƚĞƌĂƚƚŚĞƐĂůŝŶĞͲĨƌĞƐŚǁĂƚĞƌŝŶƚĞƌĨĂĐĞƚŽ͞ĐƵƚͲŽĨĨ͟ƚŚĞ
ƉƌŽƉĂŐĂƚŝŽŶŽĨƚŚĞĐŽŶĞŽĨĚĞƉƌĞƐƐŝŽŶďĞǇŽŶĚƚŚĞŝŶũĞĐƚŝŽŶĂƌĞĂ;ƚŚŝƐĐŽƵůĚďĞĐŽŵďŝŶĞĚ
ǁŝƚŚŝŶũĞĐƚŝŽŶƚŽŚĂůƚƚŚĞŵŝŐƌĂƚŝŽŶŽĨƚŚĞƐĂůŝŶĞͲĨƌĞƐŚǁĂƚĞƌŝŶƚĞƌĨĂĐĞʹƐĞĞĂďŽǀĞͿ
x ŝƌƋƵĂůŝƚǇʹƚŚĞƐƉƌĂǇŝŶŐŽĨǁĂƚĞƌŽŶĂƌĞĂƐƉƌŽŶĞƚŽĚƵƐƚŐĞŶĞƌĂƚŝŽŶ
DŽƌĞĚĞƚĂŝůƐƌĞŐĂƌĚŝŶŐƚŚĞƐĞƉŽƚĞŶƚŝĂůĂůƚĞƌŶĂƚŝǀĞŵŝƚŝŐĂƚŝŽŶŵĞĂƐƵƌĞƐŶĞĞĚƐƚŽďĞĚĞǀĞůŽƉĞĚ͘
dŚĞŝƌĨĞĂƐŝďŝůŝƚǇ;ĞĨĨĞĐƚŝǀĞŶĞƐƐ͕ŝŵƉůĞŵĞŶƚĂďŝůŝƚǇ͕ĂŶĚĐŽƐƚͿƐŚŽƵůĚďĞĞǀĂůƵĂƚĞĚ͕ŝŶĐůƵĚŝŶŐ
ĂŶĂůǇƐŝƐƵƐŝŶŐŶƵŵĞƌŝĐĂůŐƌŽƵŶĚǁĂƚĞƌŵŽĚĞůŝŶŐ͘dŚĞŝƌĞĨĨĞĐƚŝǀĞŶĞƐƐƐŚŽƵůĚĞǆĂŵŝŶĞďŽƚŚƐŚŽƌƚͲ
ƚĞƌŵĞĨĨĞĐƚŝǀĞŶĞƐƐŝŶƉƌĞǀĞŶƚŝŶŐĐŽŶƚŝŶƵĞĚĂĚǀĞƌƐĞŝŵƉĂĐƚ͕ĂŶĚƚŚĞŝƌůŽŶŐͲƚĞƌŵĞĨĨĞĐƚŝǀĞŶĞƐƐĂƚ
ĂůůĞǀŝĂƚŝŶŐŝŵƉĂĐƚƐŝŶĂƌĞĂƐŽŶĂďůĞƉĞƌŝŽĚŽĨƚŝŵĞ͘
/ƚŝƐƵŶĚĞƌƐƚŽŽĚƚŚĂƚƐĂůŝŶĞŝŶƚƌƵƐŝŽŶĂŶĚŵŝƚŝŐĂƚŝŽŶƐĐĞŶĂƌŝŽƐŚĂǀĞďĞĞŶŵŽĚĞůĞĚ;ƚĞůĞͲ
ĐŽŶĨĞƌĞŶĐĞǁŝƚŚ'^^/ŽŶĞĐĞŵďĞƌϭϳ͕ϮϬϭϴͿ͘dŚĞƌĞƐƵůƚƐŽĨƚŚŝƐŵŽĚĞůŝŶŐƐŚŽƵůĚďĞŝŶĐůƵĚĞĚŝŶ
ƚŚĞ'DDDWƚŽƉƌŽǀŝĚĞĐŽŶĨŝĚĞŶĐĞŝŶƚŚĞƉŽƐŝƚŝŽŶŝŶŐŽĨǁĞůůĐůƵƐƚĞƌƐĂŶĚƚŚĞĞĨĨĞĐƚŝǀĞŶĞƐƐŽĨ
ƉŽƚĞŶƚŝĂůƐĂůŝŶĞŝŶƚƌƵƐŝŽŶŵŝƚŝŐĂƚŝŽŶŵĞĂƐƵƌĞƐ͘



ϴϲ

ZĞƉŽƌƚŽĨƚŚĞ/ŶĚĞƉĞŶĚĞŶƚWĞĞƌZĞǀŝĞǁWĂŶĞůĨŽƌ
ƚŚĞ'ƌŽƵŶĚǁĂƚĞƌDĂŶĂŐĞŵĞŶƚ͕DŽŶŝƚŽƌŝŶŐ͕ĂŶĚDŝƚŝŐĂƚŝŽŶWůĂŶĨŽƌ
ƚŚĞĂĚŝǌsĂůůĞǇ'ƌŽƵŶĚǁĂƚĞƌŽŶƐĞƌǀĂƚŝŽŶ͕ZĞĐŽǀĞƌǇ͕ĂŶĚ^ƚŽƌĂŐĞWƌŽũĞĐƚ


ϴ͘Ϭ KE>h^/KE^
ϴ͘ϭ

'ĞŶĞƌĂů

dŚĞ'DDDWƉƌŽǀŝĚĞƐĂƉƉƌŽƉƌŝĂƚĞĂŶĚƐƵĨĨŝĐŝĞŶƚŵĂŶĂŐĞŵĞŶƚĂŶĚŵŽŶŝƚŽƌŝŶŐƚŽŝĚĞŶƚŝĨǇ
hŶĚĞƐŝƌĂďůĞZĞƐƵůƚƐƚŚĂƚĐŽƵůĚŽĐĐƵƌŝŶƌĞƐƉŽŶƐĞƚŽƉƌŽƉŽƐĞĚƉƵŵƉŝŶŐĂƐƉĂƌƚŽĨƚŚĞĂĚŝǌ
WƌŽũĞĐƚ͘ĨƚĞƌĐĂƌĞĨƵůƌĞǀŝĞǁĂŶĚĐŽŶƐŝĚĞƌĂƚŝŽŶŽĨƚŚĞ&/Z͕'DDDW͕ĂŶĚŵŽƌĞƌĞĐĞŶƚƚĞĐŚŶŝĐĂů
ƌĞƉŽƌƚƐ͕ƚŚĞWĂŶĞůŚĂƐƌĞĐŽŵŵĞŶĚĞĚĂŶƵŵďĞƌŽĨĐŽŵƉůĞŵĞŶƚĂƌǇĂĚĚŝƚŝŽŶƐƚŚĂƚĐŽƵůĚďĞŵĂĚĞ
ƚŽƚŚĞ'DDDW͕ǁŚĞƌĞƐƵĐŚĂĚĚŝƚŝŽŶƐĂƌĞĨĞĂƐŝďůĞ;^͕ϮϬϭϮďͿ;ƐĞĞ^ĞĐƚŝŽŶƐϳ͘ϱƚŚƌŽƵŐŚϳ͘ϭϯͿ͘
ŽůůĞĐƚŝǀĞůǇƚŚĞƐĞƌĞĐŽŵŵĞŶĚĂƚŝŽŶƐĂƌĞŝŶƚĞŶĚĞĚƚŽĂůůĂǇĂŶǇĐŽŶĐĞƌŶƐƚŚĂƚŽƉƉŽŶĞŶƚƐƚŽƚŚĞ
ĂĚŝǌWƌŽũĞĐƚŵĂǇƐƚŝůůŚĂǀĞ͕ŝŵƉƌŽǀĞƉƵďůŝĐĐŽŶĨŝĚĞŶĐĞŝŶƚŚĞĂĚŝǌWƌŽũĞĐƚ͕ĂŶĚĂƌĞƉƌŽǀŝĚĞĚŝŶ
ĂŶĂďƵŶĚĂŶĐĞŽĨĐĂƵƚŝŽŶ͘
dŚĞƌĞĐŽŵŵĞŶĚĂƚŝŽŶƐĂƌĞŶŽƚŝŶƚĞŶĚĞĚƚŽĂůƚĞƌƚŚĞĂŶĂůǇƐŝƐŽƌĨŝŶĚŝŶŐƐƌĞŐĂƌĚŝŶŐƚŚĞ
ĞŶǀŝƌŽŶŵĞŶƚĂůŝŵƉĂĐƚƐŽĨƚŚĞĂĚŝǌWƌŽũĞĐƚĚĞƐĐƌŝďĞĚŝŶƚŚĞ&/Z;^͕ϮϬϭϮĂͿ͕ŽƌĐŽŶƚĂŝŶĂŶǇ
ƐŝŐŶŝĨŝĐĂŶƚŶĞǁŝŶĨŽƌŵĂƚŝŽŶ͘/ŶĂĚĚŝƚŝŽŶ͕ŶŽŶĞŽĨƚŚĞƌĞĐŽŵŵĞŶĚĂƚŝŽŶƐĂƌĞĂƐƐŽĐŝĂƚĞĚǁŝƚŚĂ
ĨĂŝůƵƌĞŽĨƚŚĞ'DDDWƚŽƉƌŽǀŝĚĞƐƵĨĨŝĐŝĞŶƚŵĂŶĂŐĞŵĞŶƚ͕ŵŽŶŝƚŽƌŝŶŐ͕ĂŶĚŵŝƚŝŐĂƚŝŽŶŽĨ
hŶĚĞƐŝƌĂďůĞZĞƐƵůƚƐ͖ƚŚĂƚŝƐ͕ƚŚĞWĂŶĞůĨŝŶĚƐƚŚĞ'DDDWĂĚĞƋƵĂƚĞ͘,ŽǁĞǀĞƌ͕ƚŚĞWĂŶĞů
ƐƚƌŽŶŐůǇďĞůŝĞǀĞƐƚŚĂƚƚŚĞƌĞĐŽŵŵĞŶĚĂƚŝŽŶƐƉƌŽǀŝĚĞŚĞůƉĨƵůĚŝƌĞĐƚŝŽŶŝŶƚŚĞŽŶŐŽŝŶŐ
ŵŽŶŝƚŽƌŝŶŐ͕ŵŝƚŝŐĂƚŝŽŶĂŶĚŵĂŶĂŐĞŵĞŶƚŽĨƚŚĞĂĚŝǌWƌŽũĞĐƚ͘
dŚĞ'DDDWƉƌŽǀŝĚĞƐĞĨĨĞĐƚŝǀĞŽƌƌĞĐƚŝǀĞDĞĂƐƵƌĞƐƚŽĂĚĚƌĞƐƐĂŶǇhŶĚĞƐŝƌĂďůĞZĞƐƵůƚƐŝŶƚŚĞ
ůŽŶŐͲƚĞƌŵ͕ĂůƚŚŽƵŐŚŶŽƵŶͲŵŝƚŝŐĂƚĂďůĞhŶĚĞƐŝƌĂďůĞZĞƐƵůƚƐǁĞƌĞŝĚĞŶƚŝĨŝĞĚŝŶƚŚĞ&/ZŽǀĞƌĂ
ϭϬϬͲǇĞĂƌƉĞƌŝŽĚ;^͕ϮϬϭϮĂͿ͘&ŽƌƚŚĞĂǀŽŝĚĂŶĐĞŽĨĚŽƵďƚ͕ǁŚĞƌĞƚŚĞĐĞƐƐĂƚŝŽŶŽƌƌĞĚƵĐƚŝŽŶŽĨ
ƉƵŵƉŝŶŐĂƚƚŚĞĂĚŝǌWƌŽũĞĐƚǁŝůůŶŽƚƉƌĞǀĞŶƚŽƌĂůůĞǀŝĂƚĞŝŵƉĂĐƚƐŝŶĂƌĞĂƐŽŶĂďůĞƉĞƌŝŽĚŽĨƚŝŵĞ͕
ĂůƚĞƌŶĂƚĞƌĞƐŽƵƌĐĞͲƐƉĞĐŝĨŝĐŵĞĂƐƵƌĞƐŚĂǀĞďĞĞŶƉƌŽƉŽƐĞĚŝŶƚŚĞ'DDDWĂŶĚͬŽƌ&/ZƚŽ
ŵŝƚŝŐĂƚĞŝŵƉĂĐƚ;ƐĞĞ^ĞĐƚŝŽŶϳ͘ϭϱͿ͘dŚĞWĂŶĞůŚĂƐĂůƐŽŝĚĞŶƚŝĨŝĞĚƐŽŵĞĂĚĚŝƚŝŽŶĂůŵĞĂƐƵƌĞƐƚŚĂƚ
ƐŚŽƵůĚďĞĐŽŶƐŝĚĞƌĞĚ;ƐĞĞ^ĞĐƚŝŽŶϳ͘ϭϱͿ͘
dŽƉƌŽǀŝĚĞŐƌĞĂƚĞƌĐŽŶĨŝĚĞŶĐĞŝŶƚŚĞĚĂƚĂĐŽůůĞĐƚĞĚĂƐƉĂƌƚŽĨƚŚĞĂĚŝǌWƌŽũĞĐƚ͕ĂŶĚƉƌŽǀŝĚĞ
ŐƌĞĂƚĞƌƚƌĂŶƐƉĂƌĞŶĐǇƚŽƉƌŽũĞĐƚƐƚĂŬĞŚŽůĚĞƌƐʹŝŶĐůƵĚŝŶŐƉƌŽũĞĐƚŽƉƉŽŶĞŶƚƐ͕ƚŚĞWĂŶĞůŚĂƐ
ƌĞĐŽŵŵĞŶĚĞĚƚŚĞĚĞǀĞůŽƉŵĞŶƚĂŶĚͬŽƌŝŵƉůĞŵĞŶƚĂƚŝŽŶŽĨĐĞƌƚĂŝŶƉůĂŶƐĂŶĚĂĐƚŝŽŶƐ;ƐĞĞ
^ĞĐƚŝŽŶƐϳ͘ϭƚŚƌŽƵŐŚϳ͘ϰͿ͘

ϴ͘Ϯ

ƋƵŝĨĞƌDĂŶĂŐĞŵĞŶƚ

dŚĞŶƵŵĞƌŝĐĂůŐƌŽƵŶĚǁĂƚĞƌŵŽĚĞůŝŶŐƉĞƌĨŽƌŵĞĚƚŽĚĂƚĞ;'^^/͕ϮϬϭϭͿ͕ĐŽŶƐŝĚĞƌŝŶŐƚŚƌĞĞ
ĚŝĨĨĞƌĞŶƚƌĞĐŚĂƌŐĞƐĐĞŶĂƌŝŽƐ͕ŝƐĂƵƐĞĨƵůƚŽŽůƚŽĞǀĂůƵĂƚĞŚǇĚƌŽůŽŐŝĐĐŽŶĚŝƚŝŽŶƐŝŶƚŚĞĂĚŝǌ
WƌŽũĞĐƚĂƌĞĂ͘dŚĞŶƵŵĞƌŝĐĂůŐƌŽƵŶĚǁĂƚĞƌŵŽĚĞůŝŶŐŝƐĂůƐŽĂǀĂůƵĂďůĞƚŽŽůĨŽƌƚŚĞĂŶĂůǇƐŝƐŽĨ
ƉŽƚĞŶƚŝĂůhŶĚĞƐŝƌĂďůĞZĞƐƵůƚƐĂŶĚƚŚĞĞǀĂůƵĂƚŝŽŶŽĨƉŽƚĞŶƚŝĂůŽƌƌĞĐƚŝǀĞDĞĂƐƵƌĞƐ͘dŚĞ



ϴϳ

ZĞƉŽƌƚŽĨƚŚĞ/ŶĚĞƉĞŶĚĞŶƚWĞĞƌZĞǀŝĞǁWĂŶĞůĨŽƌ
ƚŚĞ'ƌŽƵŶĚǁĂƚĞƌDĂŶĂŐĞŵĞŶƚ͕DŽŶŝƚŽƌŝŶŐ͕ĂŶĚDŝƚŝŐĂƚŝŽŶWůĂŶĨŽƌ
ƚŚĞĂĚŝǌsĂůůĞǇ'ƌŽƵŶĚǁĂƚĞƌŽŶƐĞƌǀĂƚŝŽŶ͕ZĞĐŽǀĞƌǇ͕ĂŶĚ^ƚŽƌĂŐĞWƌŽũĞĐƚ



ŶƵŵĞƌŝĐĂůŐƌŽƵŶĚǁĂƚĞƌŵŽĚĞůŝŶŐƉĞƌĨŽƌŵĞĚƚŽĚĂƚĞǁĂƐĂƉƉƌŽƉƌŝĂƚĞƚŽƐƵƉƉŽƌƚƚŚĞ
ĚĞǀĞůŽƉŵĞŶƚŽĨƚŚĞ&/Z;^͕ϮϬϭϮĂͿĂŶĚ'DDDW;^͕ϮϬϭϮďͿ͘
dŚĞ&/Z;^͕ϮϬϭϮĂͿĐŽŶĐůƵĚĞĚƚŚĂƚƚŚĞƌĞǁĞƌĞŶŽhŶĚĞƐŝƌĂďůĞZĞƐƵůƚƐ͕ŽƌhŶĚĞƐŝƌĂďůĞZĞƐƵůƚƐ
ƚŚĂƚĐŽƵůĚŶŽƚďĞŵŝƚŝŐĂƚĞĚ͕ĐĂƵƐĞĚďǇƚŚĞƉƌŽƉŽƐĞĚƉƵŵƉŝŶŐĂƚƚŚĞĂĚŝǌWƌŽũĞĐƚ͕ƌĞŐĂƌĚůĞƐƐŽĨ
ƚŚĞƌĞĐŚĂƌŐĞƐĐĞŶĂƌŝŽ͘,ŽǁĞǀĞƌ͕ƚŚĞ'DDDW;^͕ϮϬϭϮďͿƉƌŽƉŽƐĞĚŵŽŶŝƚŽƌŝŶŐ͕ŵĂŶĂŐĞŵĞŶƚ
ĂĐƚŝŽŶƐ͕ĂŶĚŽƌƌĞĐƚŝǀĞDĞĂƐƵƌĞƐƚŽŝĚĞŶƚŝĨǇ͕ĞǀĂůƵĂƚĞ͕ĂŶĚŵŝƚŝŐĂƚĞĂŶǇhŶĚĞƐŝƌĂďůĞZĞƐƵůƚƐ͕
ĂŶĚĂĚĚŝƚŝŽŶĂůĐŽŶĚŝƚŝŽŶƐǁĞƌĞŝŵƉŽƐĞĚďǇƚŚĞŽƵŶƚǇŽĨ^ĂŶĞƌŶĂƌĚŝŶŽ͘
'ŝǀĞŶƚŚĞƌĞůŝĂŶĐĞŽŶŶƵŵĞƌŝĐĂůŐƌŽƵŶĚǁĂƚĞƌŵŽĚĞůŝŶŐƚŽƐƵƉƉŽƌƚƚŚĞ&/ZĂŶĚ'DDDW͕ƚŚĞ
ŵŽĚĞůƐŚŽƵůĚďĞƵƉĚĂƚĞĚĂŶĚƌĞĐĂůŝďƌĂƚĞĚŝŶĂĐĐŽƌĚĂŶĐĞǁŝƚŚƚŚĞƌĞĐŽŵŵĞŶĚĂƚŝŽŶƐƉƌĞƐĞŶƚĞĚ
ŝŶ^ĞĐƚŝŽŶϳ͘ϭϰ͘

ϴ͘ϯ

^ƉƌŝŶŐƐ

dŚĞ&/ZĐŽŶĐůƵĚĞĚ;^͕ϮϬϭϮĂͿ͕ĂŶĚƐƵďƐĞƋƵĞŶƚĂŶĂůǇƐĞƐĐŽŶĐůƵĚĞĚ;<ĞŶŶĞǇĂŶĚd>&͕ϮϬϭϴͿ͕
ƚŚĂƚŶŽĚŝƌĞĐƚŚǇĚƌĂƵůŝĐĐŽŶŶĞĐƚŝŽŶĞǆŝƐƚƐďĞƚǁĞĞŶŽŶĂŶǌĂ^ƉƌŝŶŐĂŶĚƚŚĞĂůůƵǀŝĂůĂƋƵŝĨĞƌŝŶ
&ĞŶŶĞƌsĂůůĞǇďĞůŽǁ͘<ĞŶŶĞǇĂŶĚd>&ĐŽŶĐůƵĚĞĚƚŚĞĨŽůůŽǁŝŶŐ͕ďĂƐĞĚŽŶĨŝĞůĚĞǀŝĚĞŶĐĞĂŶĚ
ŽƚŚĞƌƐƵƉƉŽƌƚŝŶŐĚĂƚĂ͗
x dŚĞďĞĚƌŽĐŬǁĂƚĞƌƐŚĞĚƚŚĂƚƐƵƉƉŽƌƚƐŽŶĂŶǌĂ^ƉƌŝŶŐŝƐĨĂƵůƚďŽƵŶĚĞĚ͕ǁŚŝĐŚĐƌĞĂƚĞƐĂ
ďĂƌƌŝĞƌƚŽŐƌŽƵŶĚǁĂƚĞƌŽƵƚĨůŽǁĂŶĚĂŶƵƉͲŐƌĂĚŝĞŶƚĐĂƉƚƵƌĞǌŽŶĞĨŽƌƌĞĐŚĂƌŐĞĨƌŽŵ
ƉƌĞĐŝƉŝƚĂƚŝŽŶ
x dŚĞǀŽůƵŵĞŽĨŐƌŽƵŶĚǁĂƚĞƌŝŶƐƚŽƌĂŐĞŝŶƚŚĞďĞĚƌŽĐŬǁĂƚĞƌƐŚĞĚŝƐƐƵĨĨŝĐŝĞŶƚƚŽŵĂŝŶƚĂŝŶƚŚĞ
ƐƉƌŝŶŐƚŚƌŽƵŐŚƐƵďƐƚĂŶƚŝĂůƉĞƌŝŽĚƐ͕ƉŽƚĞŶƚŝĂůůǇĞǀĞŶĚƌŽƵŐŚƚƐůĂƐƚŝŶŐƐĞǀĞƌĂůĚĞĐĂĚĞƐ͕ďƵƚĂƚ
ƌĞĚƵĐĞĚĨůŽǁƐ
x dŚĞůŽŶŐͲƚĞƌŵƐƵƐƚĂŝŶĂďŝůŝƚǇŽĨŽŶĂŶǌĂ^ƉƌŝŶŐŝƐĚĞƉĞŶĚĞŶƚŽŶůŽŶŐͲƚĞƌŵĂǀĞƌĂŐĞ
ƉƌĞĐŝƉŝƚĂƚŝŽŶ͕ǁŚŝĐŚƉƌŽǀŝĚĞƐƌĞĐŚĂƌŐĞƚŽƚŚĞǁĂƚĞƌƐŚĞĚƚŚĂƚƐƵƉƉŽƌƚƐŽŶĂŶǌĂ^ƉƌŝŶŐ
x dŚĞůŽĐĂƚŝŽŶŽĨŽŶĂŶǌĂ^ƉƌŝŶŐŚĂƐĐŚĂŶŐĞĚŽǀĞƌƚŝŵĞŝŶƌĞƐƉŽŶƐĞƚŽĐůŝŵĂƚŝĐǀĂƌŝĂďŝůŝƚǇ͕ĂŶĚ
ƐƵĐŚĐŚĂŶŐĞƐŵĂǇŽĐĐƵƌŝŶƚŚĞĨƵƚƵƌĞ
x ŽŶĂŶǌĂ^ƉƌŝŶŐǁŝůůŶŽƚďĞĂĨĨĞĐƚĞĚďǇĚŽǁŶͲŐƌĂĚŝĞŶƚĐŽŶĚŝƚŝŽŶƐŝŶƚŚĞĂůůƵǀŝĂůĂƋƵŝĨĞƌŝŶƚŚĞ
&ĞŶŶĞƌsĂůůĞǇďĞůŽǁ͕ŝŶĐůƵĚŝŶŐƚŚĞƉƌŽƉŽƐĞĚƉƵŵƉŝŶŐĂƚƚŚĞĂĚŝǌWƌŽũĞĐƚ
EĞǀĞƌƚŚĞůĞƐƐ͕ŽƉƉŽŶĞŶƚƐƚŽƚŚĞĂĚŝǌWƌŽũĞĐƚĐŽŶƚŝŶƵĞƚŽĂƐƐĞƌƚƚŚĂƚƚŚĞƉƌŽƉŽƐĞĚƉƵŵƉŝŶŐĂƚ
ƚŚĞĂĚŝǌWƌŽũĞĐƚǁŝůůŝŵƉĂĐƚƚŚĞƐƉƌŝŶŐƐ͕ĂŶĚƚŚŝƐĂƉƉĞĂƌƐƚŽďĞƚŚĞŝƌƉƌŝŵĂƌǇƌĞĂƐŽŶĨŽƌǁŚǇƚŚĞ
ƉƌŽũĞĐƚƐŚŽƵůĚŶŽƚŵŽǀĞĨŽƌǁĂƌĚ͘dŚŝƐWĂŶĞůǁĂƐŶŽƚƚĂƐŬĞĚƐƉĞĐŝĨŝĐĂůůǇǁŝƚŚĚĞƚĞƌŵŝŶŝŶŐ
ǁŚĞƚŚĞƌĂŚǇĚƌĂƵůŝĐĐŽŶŶĞĐƚŝŽŶĞǆŝƐƚƐďĞƚǁĞĞŶŽŶĂŶǌĂ^ƉƌŝŶŐĂŶĚƚŚĞĂůůƵǀŝĂůĂƋƵŝĨĞƌ͘
,ŽǁĞǀĞƌ͕ďĂƐĞĚŽŶŽƵƌĂŶĂůǇƐŝƐŽĨƚŚĞ'DDDWĂŶĚŽƚŚĞƌĚŽĐƵŵĞŶƚĂƚŝŽŶ͕ŝŶĐůƵĚŝŶŐƚŚĞƌĞƉŽƌƚƐ
ĐŝƚĞĚŚĞƌĞŝŶ;ĚŽŶ͕ϮϬϭϲ͖ĚŽŶĞƚĂů͕ϮϬϭϴ͖ZŽƐĞ͕ϮϬϭϳ͖<ĞŶŶĞǇĂŶĚd>&͕ϮϬϭϴ͖ǆƉĞƌƚƐZĞǀŝĞǁ͕
ϮϬϭϴ͖<ƌĞĂŵĞƌ͕ϮϬϭϴ͖^ĐŚƌŽƚŚ͕ϮϬϭϴ͖<ƌĞĂŵĞƌ͕ϮϬϭϵͿ͕ƚŚĞǁĞŝŐŚƚŽĨĐƌĞĚŝďůĞĞǀŝĚĞŶĐĞƐƵŐŐĞƐƚƐ
ƚŚĂƚŶŽĚŝƌĞĐƚŚǇĚƌĂƵůŝĐĐŽŶŶĞĐƚŝŽŶĞǆŝƐƚƐ͘ǀĞŶŝĨƐƵĐŚĂĐŽŶŶĞĐƚŝŽŶĞǆŝƐƚĞĚ͕ƚŚĞ&/ZĐŽŶĐůƵĚĞĚ


ϴϴ

ZĞƉŽƌƚŽĨƚŚĞ/ŶĚĞƉĞŶĚĞŶƚWĞĞƌZĞǀŝĞǁWĂŶĞůĨŽƌ
ƚŚĞ'ƌŽƵŶĚǁĂƚĞƌDĂŶĂŐĞŵĞŶƚ͕DŽŶŝƚŽƌŝŶŐ͕ĂŶĚDŝƚŝŐĂƚŝŽŶWůĂŶĨŽƌ
ƚŚĞĂĚŝǌsĂůůĞǇ'ƌŽƵŶĚǁĂƚĞƌŽŶƐĞƌǀĂƚŝŽŶ͕ZĞĐŽǀĞƌǇ͕ĂŶĚ^ƚŽƌĂŐĞWƌŽũĞĐƚ



;^͕ϮϬϭϮĂͿƚŚĂƚƚŚĞƉƌŽƉŽƐĞĚƉƵŵƉŝŶŐĂƚƚŚĞĂĚŝǌWƌŽũĞĐƚǁŽƵůĚƐƚŝůůŚĂǀĞŶŽƐŝŐŶŝĨŝĐĂŶƚ
ŝŵƉĂĐƚĂƚŽŶĂŶǌĂ^ƉƌŝŶŐ͘
/ƌƌĞƐƉĞĐƚŝǀĞŽĨǁŚĞƚŚĞƌƚŚĞƌĞŝƐĂŚǇĚƌĂƵůŝĐĐŽŶŶĞĐƚŝŽŶďĞƚǁĞĞŶŽŶĂŶǌĂ^ƉƌŝŶŐĂŶĚƚŚĞĂůůƵǀŝĂů
ĂƋƵŝĨĞƌ͕ĂŶĚǁŚĂƚŶƵŵĞƌŝĐĂůŵŽĚĞůŝŶŐƉƌĞĚŝĐƚƐƚŚĞŝŵƉĂĐƚƐǁŝůůďĞĞǀĞŶŝĨƐƵĐŚĂĐŽŶŶĞĐƚŝŽŶ
ĞǆŝƐƚƐ͕ĨŽƌƚŚĞĂǀŽŝĚĂŶĐĞŽĨĂŶǇĚŽƵďƚ͕ƚŚĞ'DDDWƉƌŽƉŽƐĞƐĂŵŽŶŝƚŽƌŝŶŐƉƌŽŐƌĂŵƚŽĞǀĂůƵĂƚĞ
ƉŽƚĞŶƚŝĂůhŶĚĞƐŝƌĂďůĞZĞƐƵůƚƐĂƚŽŶĂŶǌĂ^ƉƌŝŶŐ;^͕ϮϬϭϮďͿ͘dŚĞWĂŶĞůŚĂƐƌĞĐŽŵŵĞŶĚĞĚƚŚŝƐ
ƉƌŽŐƌĂŵďĞƐƵƉƉůĞŵĞŶƚĞĚĂƐĨŽůůŽǁƐ;ƐĞĞ^ĞĐƚŝŽŶƐϳ͘ϱƚŚƌŽƵŐŚϳ͘ϭϬͿ͗
x 'ĞŽƉŚǇƐŝĐĂůŵĂƉƉŝŶŐŽĨŝŶƚŚĞĂƌĞĂŽĨŽŶĂŶǌĂ^ƉƌŝŶŐ;^ĞĐƚŝŽŶϳ͘ϱͿ
x ĚĚŝƚŝŽŶĂůŵŽŶŝƚŽƌŝŶŐǁĞůůƐƉƌŽǆŝŵĂƚĞƚŽŽŶĂŶǌĂ^ƉƌŝŶŐ;^ĞĐƚŝŽŶϳ͘ϲͿ
x ǁĞĂƚŚĞƌƐƚĂƚŝŽŶ;ŽƌĂƌĂŝŶŐĂƵŐĞĂƚĂŵŝŶŝŵƵŵͿƉƌŽǆŝŵĂƚĞƚŽŽŶĂŶǌĂ^ƉƌŝŶŐ;^ĞĐƚŝŽŶϳ͘ϳͿ
x ,ŝŐŚĞƌĨƌĞƋƵĞŶĐǇŵŽŶŝƚŽƌŝŶŐŽĨƐƉƌŝŶŐĨůŽǁƐĂŶĚƐƉƌŝŶŐŐĞŽĐŚĞŵŝƐƚƌǇĂƚŽŶĂŶǌĂ^ƉƌŝŶŐĂŶĚ
ŽƚŚĞƌďĂĐŬŐƌŽƵŶĚƐƉƌŝŶŐƐ;tŚŝƐŬĞǇĂŶĚsŽŶƚƌŝŐŐĞƌͿ;^ĞĐƚŝŽŶϳ͘ϴͿ
x DŽƌĞĚĞĨŝŶĞĚǀĞŐĞƚĂƚŝŽŶŵŽŶŝƚŽƌŝŶŐŽĨƚŚĞƌŝƉĂƌŝĂŶŚĂďŝƚĂƚŝŵŵĞĚŝĂƚĞůǇĚŽǁŶͲƐƚƌĞĂŵŽĨ
ŽŶĂŶǌĂ^ƉƌŝŶŐĂŶĚŽƚŚĞƌƐƉƌŝŶŐƐ;tŚŝƐŬĞǇĂŶĚsŽŶƚƌŝŐŐĞƌͿ;^ĞĐƚŝŽŶϳ͘ϵͿ
x ,ŝŐŚĞƌĨƌĞƋƵĞŶĐǇŵŽŶŝƚŽƌŝŶŐŽĨŐƌŽƵŶĚǁĂƚĞƌĐŽŶĚŝƚŝŽŶƐƉƌŽǆŝŵĂƚĞƚŽŽŶĂŶǌĂ^ƉƌŝŶŐĂŶĚŝŶ
ŽƚŚĞƌƉĂƌƚƐŽĨƚŚĞǁĂƚĞƌƐŚĞĚƐƚƌŝďƵƚĂƌǇƚŽƚŚĞĂĚŝǌWƌŽũĞĐƚ;^ĞĐƚŝŽŶϳ͘ϭϬͿ
dŚŝƐĞŶŚĂŶĐĞĚŵŽŶŝƚŽƌŝŶŐƉƌŽŐƌĂŵǁŝůůŝŵƉƌŽǀĞƚŚĞƵŶĚĞƌƐƚĂŶĚŝŶŐŽĨŚǇĚƌŽůŽŐŝĐĐŽŶĚŝƚŝŽŶƐĂƚ
ŽŶĂŶǌĂ^ƉƌŝŶŐ͕ĂůůŽǁĨŽƌŝŵƉƌŽǀĞĚŵŽŶŝƚŽƌŝŶŐĂŶĚĞǀĂůƵĂƚŝŽŶŽĨƉŽƚĞŶƚŝĂůhŶĚĞƐŝƌĂďůĞZĞƐƵůƚƐ͕
ĂŶĚĂƐƐŝƐƚŝŶƚŚĞĚĞƐŝŐŶĂŶĚŝŵƉůĞŵĞŶƚĂƚŝŽŶŽĨŝŵƉƌŽǀĞĚŽƌƌĞĐƚŝǀĞDĞĂƐƵƌĞƐ͕ŝĨƐŝŐŶŝĨŝĐĂŶƚ
ŝŵƉĂĐƚƐĂƌĞŽďƐĞƌǀĞĚ͘
/ĨhŶĚĞƐŝƌĂďůĞZĞƐƵůƚƐĂƚŽŶĂŶǌĂ^ƉƌŝŶŐĂƌĞŽďƐĞƌǀĞĚ͕ƌĞƐŽƵƌĐĞͲƐƉĞĐŝĨŝĐŵĞĂƐƵƌĞƐĂƌĞƉƌŽƉŽƐĞĚ
ŝŶƚŚĞ'DDDW;^͕ϮϬϭϮďͿ͘dŚĞWĂŶĞůŚĂƐƌĞĐŽŵŵĞŶĚĞĚĂůƚĞƌŶĂƚŝǀĞŵŝƚŝŐĂƚŝŽŶĂĐƚŝŽŶƐƚŚĂƚ
ƐŚŽƵůĚďĞĞǀĂůƵĂƚĞĚƚŽƉƌĞǀĞŶƚŽƌĂůůĞǀŝĂƚĞƚŚĞŝŵƉĂĐƚƐ;Ğ͘Ő͕͘ŝŶũĞĐƚŝŽŶŽĨǁĂƚĞƌĂƚƚŚĞĞĚŐĞŽĨ
ƚŚĞĂůůƵǀŝĂůĂƋƵŝĨĞƌŝŵŵĞĚŝĂƚĞůǇďĞůŽǁŽŶĂŶǌĂ^ƉƌŝŶŐͿ;^ĞĐƚŝŽŶϳ͘ϭϱͿ͘

ϴ͘ϰ

ƌŝŶĞZĞƐŽƵƌĐĞƐ

dŚĞƌĞƐƵůƚƐŽĨĂŶĂůǇƐĞƐƵƐŝŶŐŶƵŵĞƌŝĐĂůŐƌŽƵŶĚǁĂƚĞƌŵŽĚĞůŝŶŐŝŶĚŝĐĂƚĞƚŚĂƚďƌŝŶĞůĞǀĞůƐďĞŶĞĂƚŚ
ƚŚĞĚƌǇůĂŬĞƐǁŝůůĚĞĐůŝŶĞŝŶƌĞƐƉŽŶƐĞƚŽƚŚĞƉƌŽƉŽƐĞĚƉƵŵƉŝŶŐĂƚƚŚĞĂĚŝǌWƌŽũĞĐƚ͘tŝƚŚƐƵĐŚ
ĚĞĐůŝŶĞƐ͕ƚŚĞĞǀĂƉŽƌĂƚŝŽŶĂŶĚƉƌĞĐŝƉŝƚĂƚĞƌĞĐŽǀĞƌǇƚƌĞŶĐŚĞƐƵƐĞĚďǇƚǁŽŵŝŶĞƌĂůƐƚƌŝƉͲŵŝŶŝŶŐ
ŽƉĞƌĂƚŝŽŶƐĐŽƵůĚĚƌǇŽƵƚ͕ĂŶĚďƌŝŶĞƌĞĐŽǀĞƌǇǁĞůůƐŵĂǇĞǆƉĞƌŝĞŶĐĞƌĞĚƵĐĞĚǇŝĞůĚƐ͘dŚĞ
ĐĞƐƐĂƚŝŽŶŽĨƉƵŵƉŝŶŐĂƚƚŚĞĂĚŝǌWƌŽũĞĐƚŝƐŶŽƚĞǆƉĞĐƚĞĚƚŽƉƌĞǀĞŶƚĨƵƌƚŚĞƌŝŵƉĂĐƚŽƌĂůůĞǀŝĂƚĞ
ŝŵƉĂĐƚŝŶĂƌĞĂƐŽŶĂďůĞƚŝŵĞĨƌĂŵĞ͕ŐŝǀĞŶƚŚĞƌĞƐƉŽŶƐĞůĂŐƚŝŵĞŝŶƚŚĞŚǇĚƌŽůŽŐŝĐƐǇƐƚĞŵ͘
dŽĞĨĨĞĐƚŝǀĞůǇŵŝƚŝŐĂƚĞƚŚĞůŝŬĞůǇŝŵƉĂĐƚƚŽƌŝŶĞZĞƐŽƵƌĐĞƐ͕ĂŵŝƚŝŐĂƚŝŽŶĂŐƌĞĞŵĞŶƚƚŚĂƚ
ŝŶĐůƵĚĞƐƚŚĞŝŶƐƚĂůůĂƚŝŽŶŽĨĚĞĞƉĞƌďƌŝŶĞƌĞĐŽǀĞƌǇǁĞůůƐĐŽƵůĚďĞŝŵƉůĞŵĞŶƚĞĚĂƐƉƌŽǀŝĚĞĚŝŶƚŚĞ
&/Z;^͕ϮϬϭϮĂͿ͘ůƚĞƌŶĂƚŝǀĞůǇ͕ĂƐƉƌŽǀŝĚĞĚŝŶƚŚĞ'DDDW;'DDDW͕^ĞĐƚŝŽŶϲ͘ϰĂŶĚϲ͘ϰ͘ϰͿ͕
ǁĂƚĞƌĐŽƵůĚďĞŝŶũĞĐƚĞĚŽƌƐƉƌĞĂĚĂƚƚŚĞƐĂůŝŶĞͲĨƌĞƐŚǁĂƚĞƌŝŶƚĞƌĨĂĐĞƚŽĐƵƚͲŽĨĨƚŚĞƉƌŽƉĂŐĂƚŝŽŶ


ϴϵ

ZĞƉŽƌƚŽĨƚŚĞ/ŶĚĞƉĞŶĚĞŶƚWĞĞƌZĞǀŝĞǁWĂŶĞůĨŽƌ
ƚŚĞ'ƌŽƵŶĚǁĂƚĞƌDĂŶĂŐĞŵĞŶƚ͕DŽŶŝƚŽƌŝŶŐ͕ĂŶĚDŝƚŝŐĂƚŝŽŶWůĂŶĨŽƌ
ƚŚĞĂĚŝǌsĂůůĞǇ'ƌŽƵŶĚǁĂƚĞƌŽŶƐĞƌǀĂƚŝŽŶ͕ZĞĐŽǀĞƌǇ͕ĂŶĚ^ƚŽƌĂŐĞWƌŽũĞĐƚ



ŽĨƚŚĞƉƵŵƉŝŶŐĐŽŶĞŽĨĚĞƉƌĞƐƐŝŽŶďĞĨŽƌĞŝƚĐĂƵƐĞƐƐŝŐŶŝĨŝĐĂŶƚŝŵƉĂĐƚƚŽƌŝŶĞZĞƐŽƵƌĐĞƐ͘dŚŝƐ
ĂůƚĞƌŶĂƚŝǀĞŵŝƚŝŐĂƚŝŽŶƉƌŽŐƌĂŵƌĞƋƵŝƌĞƐŵŽƌĞĚĞƚĂŝůĞĚĞǀĂůƵĂƚŝŽŶ;^ĞĐƚŝŽŶϳ͘ϭϱͿ͘

ϴ͘ϱ

^ĂůŝŶĞDŝŐƌĂƚŝŽŶ

ǆŝƐƚŝŶŐĂŶĂůǇƐĞƐ;'^^/͕ϮϬϭϭͿŝŶĚŝĐĂƚĞƐƚŚĂƚƚŚĞƐĂůŝŶĞͲĨƌĞƐŚǁĂƚĞƌŝŶƚĞƌĨĂĐĞŵĂǇŵŝŐƌĂƚĞĨƌŽŵ
ϲ͕ϯϬϬƚŽϭϬ͕ϰϬϬĨĞĞƚƚŽǁĂƌĚƚŚĞĂĚŝǌWƌŽũĞĐƚǁĞůůͲĨŝĞůĚ͘dŚĞŝŶƐƚĂůůĂƚŝŽŶŽĨĐůƵƐƚĞƌǁĞůůƐƚŽ
ŵŽŶŝƚŽƌƚŚĞŵŝŐƌĂƚŝŽŶŽĨƚŚĞŝŶƚĞƌĨĂĐĞ͕ĂƐƉƌŽƉŽƐĞĚŝŶƚŚĞ'DDDW;^͕ϮϬϭϮďͿ͕ŝƐƌĞĂƐŽŶĂďůĞ
ĂŶĚĂƉƉƌŽƉƌŝĂƚĞ͘,ŽǁĞǀĞƌ͕ƚŚĞŝŶƚĞƌĨĂĐĞǁŝůůƉƌĞĨĞƌĞŶƚŝĂůůǇŵŝŐƌĂƚĞĂůŽŶŐĂƌĞĂƐĂŶĚĂƚĚĞƉƚŚƐ
ǁŝƚŚŚŝŐŚĞƌƉĞƌŵĞĂďŝůŝƚǇ͕ĂŶĚƚŚĞŵŝŐƌĂƚŝŽŶǁŝůůŽĐĐƵƌĂůŽŶŐƐĂůŝŶĞĨŝŶŐĞƌƐƌĂƚŚĞƌƚŚĂŶĂůŽŶŐĂ
ƵŶŝĨŽƌŵƐĂůŝŶĞĨƌŽŶƚ͘dŚĞWĂŶĞůƌĞĐŽŵŵĞŶĚƐƚŚĂƚĂŐĞŽƉŚǇƐŝĐĂůƐƵƌǀĞǇďĞĐŽŶĚƵĐƚĞĚƚŽ
ĞƐƚĂďůŝƐŚďĂƐĞůŝŶĞĐŽŶĚŝƚŝŽŶƐĨŽƌƚŚĞƐĂůŝŶĞͲĨƌĞƐŚǁĂƚĞƌŝŶƚĞƌĨĂĐĞ;^ĞĐƚŝŽŶϳ͘ϭϮͿƉƌŝŽƌƚŽƚŚĞ
ƉƌŽƉŽƐĞĚƉƵŵƉŝŶŐĂƚƚŚĞĂĚŝǌƉƌŽũĞĐƚ͘dŚĞƐƵƌǀĞǇƐŚŽƵůĚĂůƐŽďĞƵƐĞĚƚŽƐĞůĞĐƚƚŚĞůŽĐĂƚŝŽŶƐ
ĂŶĚƐĐƌĞĞŶĞĚŝŶƚĞƌǀĂůƐĨŽƌƚŚĞƉƌŽƉŽƐĞĚĐůƵƐƚĞƌǁĞůůƐ͘^ƵďƐĞƋƵĞŶƚƐƵƌǀĞǇƐŝŶƚŚĞĞǆĂĐƚƐĂŵĞ
ĂƌĞĂƐƐŚŽƵůĚďĞĐŽŶĚƵĐƚĞĚĞǀĞƌǇĨŝǀĞǇĞĂƌƐƚŽŵŽŶŝƚŽƌƚŚĞŵŝŐƌĂƚŝŽŶŽĨƚŚĞŝŶƚĞƌĨĂĐĞ͘
dŚĞĐĞƐƐĂƚŝŽŶŽĨƉƵŵƉŝŶŐĂƚƚŚĞĂĚŝǌWƌŽũĞĐƚǁŝůůŶŽƚĂůůĞǀŝĂƚĞƐŝŐŶŝĨŝĐĂŶƚŝŵƉĂĐƚƐĂƐƐŽĐŝĂƚĞĚ
ǁŝƚŚƐĂůŝŶĞŵŝŐƌĂƚŝŽŶŝŶĂƌĞĂƐŽŶĂďůĞƉĞƌŝŽĚŽĨƚŝŵĞ͘,ŽǁĞǀĞƌ͕ƌĞƐŽƵƌĐĞͲƐƉĞĐŝĨŝĐŵĞĂƐƵƌĞƐ
ƉƌŽƉŽƐĞĚŝŶƚŚĞ&/Z;^ĞĐƚŝŽŶϳ͘ϭϱͿ͕ƐƵĐŚĂƐŝŶũĞĐƚŝŽŶŽĨĨƌĞƐŚǁĂƚĞƌĂƚƚŚĞƐĂůŝŶĞͲĨƌĞƐŚǁĂƚĞƌ
ŝŶƚĞƌĨĂĐĞƚŽƉƌĞǀĞŶƚĨƵƌƚŚĞƌŵŝŐƌĂƚŝŽŶ͕ƐŚŽƵůĚďĞĞĨĨĞĐƚŝǀĞ͘

ϴ͘ϲ

>ĂŶĚ^ƵďƐŝĚĞŶĐĞ

dŚĞ&/ZĐŽŶĐůƵĚĞĚ;^͕ϮϬϭϮĂͿƚŚĂƚƚŚĞƉƌŽƉŽƐĞĚƉƵŵƉŝŶŐĂƚƚŚĞĂĚŝǌWƌŽũĞĐƚǁŽƵůĚŶŽƚ
ĐĂƵƐĞhŶĚĞƐŝƌĂďůĞZĞƐƵůƚƐƌĞůĂƚĞĚƚŽůĂŶĚƐƵďƐŝĚĞŶĐĞ͘,ŽǁĞǀĞƌ͕ĂĚĞƚĂŝůĞĚƐƵďƐŝĚĞŶĐĞ
ŵŽŶŝƚŽƌŝŶŐƉƌŽŐƌĂŵǁĂƐƉƌŽƉŽƐĞĚŝŶƚŚĞ'DDDW;^͕ϮϬϭϮďͿƚŽĂĚĚƌĞƐƐĂŶǇƵŶĐĞƌƚĂŝŶƚǇĂƐ
ƚŽǁŚĞƚŚĞƌƐŝŐŶŝĨŝĐĂŶƚůĂŶĚƐƵďƐŝĚĞŶĐĞǁŝůůƌĞƐƵůƚĨƌŽŵƚŚĞƉƌŽƉŽƐĞĚƉƵŵƉŝŶŐĂƚƚŚĞĂĚŝǌ
WƌŽũĞĐƚ͘dŚĞWĂŶĞůŚĂƐƌĞĐŽŵŵĞŶĚĞĚŵŽĚŝĨŝĐĂƚŝŽŶƐƚŽƚŚŝƐƉƌŽŐƌĂŵƚŽŝŵƉƌŽǀĞŝƚƐƐĐŽƉĞĂŶĚ
ĞĨĨŝĐĂĐǇ͕ŝŶĐůƵĚŝŶŐƚŚĞŝŶĐƌĞĂƐĞĚƵƐĞŽĨ/Ŷ^ZĚĂƚĂ;^ĞĐƚŝŽŶϳ͘ϭϯͿ͘

ϴ͘ϳ

dŚĞ'DDDWŽĐƵŵĞŶƚ

dŚĞ'DDDW;^͕ϮϬϭϮďͿŵĞĞƚƐƚŚĞŽďũĞĐƚŝǀĞƐƐĞƚŽƵƚĨŽƌƚŚŝƐZĞǀŝĞǁ;ƐĞĞ^ĞĐƚŝŽŶƐϭ͘ϭĂŶĚ
ϴ͘ϭͿ͘,ŽǁĞǀĞƌ͕ƚŚĞWĂŶĞůŚĂƐŵĂĚĞƌĞĐŽŵŵĞŶĚĂƚŝŽŶƐƚŚĂƚǁŝůůŝŵƉƌŽǀĞƚŚĞŵŽŶŝƚŽƌŝŶŐ͕
ŵĂŶĂŐĞŵĞŶƚĂŶĚŵŝƚŝŐĂƚŝŽŶƉƌŽŐƌĂŵƐ;^ĞĐƚŝŽŶϳͿ͘dŚĞƌĞĂƌĞĂůƐŽĂƌĞĂƐŽĨƚŚĞ'DDDWƚŚĂƚ
ǁŽƵůĚďĞŶĞĨŝƚĨƌŽŵĐůĂƌŝĨŝĐĂƚŝŽŶ͘dŚĞƐĞŚĂǀĞďĞĞŶŶŽƚĞĚǁŝƚŚŝŶ^ĞĐƚŝŽŶϲŽĨƚŚŝƐŽŶƐĞŶƐƵƐ
ZĞƉŽƌƚ͘




ϵϬ



ZĞƉŽƌƚŽĨƚŚĞ/ŶĚĞƉĞŶĚĞŶƚWĞĞƌZĞǀŝĞǁWĂŶĞůĨŽƌ
ƚŚĞ'ƌŽƵŶĚǁĂƚĞƌDĂŶĂŐĞŵĞŶƚ͕DŽŶŝƚŽƌŝŶŐ͕ĂŶĚDŝƚŝŐĂƚŝŽŶWůĂŶĨŽƌ
ƚŚĞĂĚŝǌsĂůůĞǇ'ƌŽƵŶĚǁĂƚĞƌŽŶƐĞƌǀĂƚŝŽŶ͕ZĞĐŽǀĞƌǇ͕ĂŶĚ^ƚŽƌĂŐĞWƌŽũĞĐƚ

ϵ͘Ϭ Z&ZE^
ƋƵŝůŽŐŝĐ͕/ŶĐ͘;ϮϬϭϯͿ͘ZĞǀŝĞǁŽĨdŚĞ'ƌŽƵŶĚǁĂƚĞƌ,ǇĚƌŽůŽŐǇŽĨƚŚĞĂĚŝǌWƌŽũĞĐƚ͕^ĂŶ
ĞƌŶĂƌĚŝŶŽŽƵŶƚǇ͕ĂůŝĨŽƌŶŝĂ͘KĐƚŽďĞƌ͘
ĞůĐŚĞƌ͕t͘Z͕͘ůůŝŽƚƚ͕W͘͘ĂŶĚ'ĞůĚŽŶ͕͘>͘;ϮϬϬϭͿ͘,ǇĚƌĂƵůŝĐͲWƌŽƉĞƌƚǇƐƚŝŵĂƚĞƐĨŽƌhƐĞtŝƚŚĂ
dƌĂŶƐŝĞŶƚ'ƌŽƵŶĚͲtĂƚĞƌ&ůŽǁDŽĚĞůŽĨƚŚĞĞĂƚŚsĂůůĞǇZĞŐŝŽŶĂů'ƌŽƵŶĚͲtĂƚĞƌ&ůŽǁ
^ǇƐƚĞŵ͕EĞǀĂĚĂĂŶĚĂůŝĨŽƌŶŝĂ͗tĂƚĞƌͲZĞƐŽƵƌĐĞƐ/ŶǀĞƐƚŝŐĂƚŝŽŶƐZĞƉŽƌƚϬϭͲϰϭϮϬ͘
&t͘ϮϬϭϴ͘>ĞƚƚĞƌƚŽĂĚŝǌ͕/ŶĐ͘ĂůŝĨŽƌŶŝĂĞƉĂƌƚŵĞŶƚŽĨ&ŝƐŚĂŶĚtŝůĚůŝĨĞ͘ĞĐĞŵďĞƌ
ϮϬϭϴ͘
,ϮD͘,ŝůů͘;ϮϬϭϭͿ͘ƐƐĞƐƐŵĞŶƚŽĨĞĨĨĞĐƚƐŽĨƚŚĞĂĚŝǌ'ƌŽƵŶĚǁĂƚĞƌŽŶƐĞƌǀĂƚŝŽŶZĞĐŽǀĞƌǇĂŶĚ
^ƚŽƌĂŐĞWƌŽũĞĐƚŽƉĞƌĂƚŝŽŶŽŶƐƉƌŝŶŐƐ͘
ŶǀŝƌŽŶŵĞŶƚĂů^ĐŝĞŶĐĞƐƐŽĐŝĂƚĞƐ;^Ϳ͘;ϮϬϭϮĂͿ͘&ŝŶĂůŶǀŝƌŽŶŵĞŶƚĂů/ŵƉĂĐƚZĞƉŽƌƚ;&/ZͿĨŽƌ
ƚŚĞĂĚŝǌsĂůůĞǇtĂƚĞƌŽŶƐĞƌǀĂƚŝŽŶ͕ZĞĐŽǀĞƌǇ͕ĂŶĚ^ƚŽƌĂŐĞWƌŽũĞĐƚ͘^,ηϮϬϭϭϬϯϭϬϬϮ͘
:ƵůǇ͘
ŶǀŝƌŽŶŵĞŶƚĂů^ĐŝĞŶĐĞƐƐŽĐŝĂƚĞƐ;^Ϳ͘;ϮϬϭϮďͿ͘'ƌŽƵŶĚǁĂƚĞƌDĂŶĂŐĞŵĞŶƚ͕DŽŶŝƚŽƌŝŶŐ͕ĂŶĚ
DŝƚŝŐĂƚŝŽŶWůĂŶ;'DDDWͿĨŽƌdŚĞĂĚŝǌsĂůůĞǇ'ƌŽƵŶĚǁĂƚĞƌŽŶƐĞƌǀĂƚŝŽŶ͕ZĞĐŽǀĞƌǇ
ĂŶĚ^ƚŽƌĂŐĞWƌŽũĞĐƚ͘^ĞƉƚĞŵďĞƌ͘
&ĞƚƚĞƌ͕͘t͘;ϮϬϬϭͿ͘ƉƉůŝĞĚ,ǇĚƌŽŐĞŽůŽŐǇ&ŽƵƌƚŚĚŝƚŝŽŶ͗ĂƌůŝĞƌĞĚŝƚŝŽŶƐĐŽƉǇƌŝŐŚƚϭϵϴϴ͕ϭϵϴϬ
ďǇDĞƌƌŝůůWƵďůŝƐŚŝŶŐŽŵƉĂŶǇ͕/^E͗ϬͲϭϯͲϬϴϴϮϯϵͲϵ͘
'ƌŽƵŶĚǁĂƚĞƌ^ƚĞǁĂƌĚƐŚŝƉŽŵŵŝƚƚĞĞ͘;ϮϬϭϭͿ͘^ƵŵŵĂƌǇŽĨ&ŝŶĚŝŶŐƐĂŶĚZĞĐŽŵŵĞŶĚĂƚŝŽŶƐ͘
ĂĚŝǌ'ƌŽƵŶĚǁĂƚĞƌŽŶƐĞƌǀĂƚŝŽŶ͕ZĞĐŽǀĞƌǇĂŶĚ^ƚŽƌĂŐĞWƌŽũĞĐƚ;^ƚĞǁĂƌĚƐŚŝƉ
ŽŵŵŝƚƚĞĞ͕ϮϬϭϭͿ͘KĐƚŽďĞƌ͘
'ĞŽůŽŐǇĂŶĚ,ǇĚƌŽůŽŐǇǆƉĞƌƚƐZĞǀŝĞǁ͘;ϮϬϭϴͿ͘ϮϬϭϴŽŶĂŶǌĂ^ƉƌŝŶŐƐƐĞƐƐŵĞŶƚ͘:ĂŶƵĂƌǇ͘
'^^/͘;ϭϵϵϵͿ͘ĂĚŝǌ'ƌŽƵŶĚǁĂƚĞƌ^ƚŽƌĂŐĞĂŶĚƌǇͲzĞĂƌ^ƵƉƉůǇWƌŽŐƌĂŵ͘ŶǀŝƌŽŶŵĞŶƚĂůWůĂŶŶŝŶŐ
dĞĐŚŶŝĐĂůZĞƉŽƌƚ͘'ƌŽƵŶĚǁĂƚĞƌZĞƐŽƵƌĐĞƐ͘sŽůƵŵĞϭĂŶĚsŽůƵŵĞϮ͘ZĞƉŽƌƚϭϭϲϯ͘
EŽǀĞŵďĞƌ͘
'^^/͘;ϮϬϭϭͿ͘ĂĚŝǌ'ƌŽƵŶĚǁĂƚĞƌDŽĚĞůŝŶŐĂŶĚ/ŵƉĂĐƚŶĂůǇƐŝƐ͕sŽůƵŵĞϭͲZĞƉŽƌƚ͘^ĞƉƚĞŵďĞƌϭ͘
<ĞŶŶĞǇĂŶĚd>&ŽŶƐƵůƚŝŶŐ͕>>;d>&Ϳ͘;ϮϬϭϴͿ͘hƉĚĂƚĞĚƐƐĞƐƐŵĞŶƚŽĨĂĚŝǌtĂƚĞƌWƌŽũĞĐƚ͛Ɛ
WŽƚĞŶƚŝĂů/ŵƉĂĐƚƐƚŽŽŶĂŶǌĂ^ƉƌŝŶŐƐ͘:ĂŶƵĂƌǇ͘
<ƌĄƐŶǉ͕:͘Θ^ŚĂƌƉ͕:͘;ϮϬϬϳͿ͘'ƌŽƵŶĚǁĂƚĞƌŝŶ&ƌĂĐƚƵƌĞĚZŽĐŬƐ͗/,^ĞůĞĐƚĞĚWĂƉĞƌ^ĞƌŝĞƐ͕ǀŽůƵŵĞ
ϵϭƐƚĚŝƚŝŽŶ͘/^EϵϳϴϬϰϭϱϰϭϰϰϮϱ͘
<ƌĞĂŵĞƌ͘;ϮϬϭϵͿ͘ǀĂůƵĂƚŝŽŶŽĨ͞hŶĚĞƌƐƚĂŶĚŝŶŐƚŚĞƐŽƵƌĐĞŽĨǁĂƚĞƌĨŽƌƐĞůĞĐƚĞĚƐƉƌŝŶŐƐǁŝƚŚŝŶ
DŽũĂǀĞdƌĂŝůƐEĂƚŝŽŶĂůDŽŶƵŵĞŶƚ͕ĂůŝĨŽƌŶŝĂ͟;ĚŽŶ͕ϮϬϭϴͿ͘:ƵŶĞ͘
<ƌĞĂŵĞƌ͘;ϮϬϭϵͿ͘ƌĂĨƚZĞǀŝĞǁŽĨ͞hƐĞŽĨZĂĚŝŽĐĂƌďŽŶŐĞƐƚŽEĂƌƌŽǁ'ƌŽƵŶĚǁĂƚĞƌZĞĐŚĂƌŐĞ
ƐƚŝŵĂƚĞƐŝŶƚŚĞ^ŽƵƚŚĞĂƐƚĞƌŶDŽũĂǀĞĞƐĞƌƚ͕h^͟;>ŽǀĞĂŶĚĚŽŶ͕ϮϬϭϴͿ͘:ĂŶƵĂƌǇ͘
>ŽŚŵĂŶ͕^͘t͘;ϭϵϳϵͿ͘'ƌŽƵŶĚͲtĂƚĞƌ,ǇĚƌĂƵůŝĐƐ͗h͘^͘'ĞŽůŽŐŝĐĂů^ƵƌǀĞǇWƌŽĨĞƐƐŝŽŶĂůWĂƉĞƌϳϬϴ͘
>ŽǀĞ͘,͘ĂŶĚ͘ĚŽŶ͘;ϮϬϭϴͿ͘hƐĞŽĨZĂĚŝŽĐĂƌďŽŶŐĞƐƚŽEĂƌƌŽǁ'ƌŽƵŶĚǁĂƚĞƌZĞĐŚĂƌŐĞ
ƐƚŝŵĂƚĞƐŝŶƚŚĞ^ŽƵƚŚĞĂƐƚĞƌŶDŽũĂǀĞĞƐĞƌƚ͕h^͘h^,ǇĚƌŽůŽŐǇͲϬϱͲϬϬϬϱϭ͘
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ZĞƉŽƌƚŽĨƚŚĞ/ŶĚĞƉĞŶĚĞŶƚWĞĞƌZĞǀŝĞǁWĂŶĞůĨŽƌ
ƚŚĞ'ƌŽƵŶĚǁĂƚĞƌDĂŶĂŐĞŵĞŶƚ͕DŽŶŝƚŽƌŝŶŐ͕ĂŶĚDŝƚŝŐĂƚŝŽŶWůĂŶĨŽƌ
ƚŚĞĂĚŝǌsĂůůĞǇ'ƌŽƵŶĚǁĂƚĞƌŽŶƐĞƌǀĂƚŝŽŶ͕ZĞĐŽǀĞƌǇ͕ĂŶĚ^ƚŽƌĂŐĞWƌŽũĞĐƚ

ZŽƐĞ͕d͘W͘;ϮϬϭϳͿ͘ĂƚĂDĞĂƐƵƌĞĚŽŶtĂƚĞƌŽůůĞĐƚĞĚĨƌŽŵĂƐƚĞƌŶDŽũĂǀĞĞƐĞƌƚ͕ĂůŝĨŽƌŶŝĂ͘
>ĂǁƌĞŶĐĞ>ŝǀĞƌŵŽƌĞEĂƚŝŽŶĂů>ĂďŽƌĂƚŽƌǇ͕>>E>ͲdZͲϳϯϳϭϱϵ͘ƵŐƵƐƚϭϴ
^ĐŚƌŽƚŚ͘;ϮϬϭϴͿ͘ŽŵŵĞŶƚƐŽŶ͞hŶĚĞƌƐƚĂŶĚŝŶŐƚŚĞƐŽƵƌĐĞŽĨǁĂƚĞƌĨŽƌƐĞůĞĐƚĞĚƐƉƌŝŶŐƐǁŝƚŚŝŶ
DŽũĂǀĞdƌĂŝůƐEĂƚŝŽŶĂůDŽŶƵŵĞŶƚ͕ĂůŝĨŽƌŶŝĂ͟;ĚŽŶĞƚĂů͕ϮϬϭϴͿ͘
dŚŽŵƉƐŽŶ͕͘'͘;ϭϵϮϵͿ͘dŚĞDŽŚĂǀĞĞƐĞƌƚZĞŐŝŽŶĂůŝĨŽƌŶŝĂ͕'ĞŽŐƌĂƉŚŝĐ͕'ĞŽůŽŐŝĐ͕ĂŶĚ
,ǇĚƌŽůŽŐŝĐZĞĐŽŶŶĂŝƐƐĂŶĐĞ͗h͘^͘'ĞŽůŽŐŝĐĂů^ƵƌǀĞǇtĂƚĞƌͲ^ƵƉƉůǇWĂƚĞƌϱϳϴ͘
d>&ŽŶƐƵůƚŝŶŐ͕>>;d>&Ϳ͘;ϮϬϭϴͿ͘dǁĞŶƚŝĞƚŚŶŶƵĂů'ƌŽƵŶĚǁĂƚĞƌDŽŶŝƚŽƌŝŶŐZĞƉŽƌƚ͕:ĂŶƵĂƌǇͲ
ĞĐĞŵďĞƌϮϬϭϳ͘ĞĐĞŵďĞƌ͘
ĚŽŶ͕͘ĂŶĚƐƐŽĐŝĂƚĞƐ͕/ŶĐ͘;ϮϬϭϲͿ͘DŽũĂǀĞĞƐĞƌƚ^ƉƌŝŶŐƐĂŶĚtĂƚĞƌŚŽůĞƐ͗ZĞƐƵůƚƐŽĨƚŚĞ
ϮϬϭϱʹϭϲDŽũĂǀĞĞƐĞƌƚ^ƉƌŝŶŐ^ƵƌǀĞǇ͕/ŶǇŽ͕<ĞƌŶ͕^ĂŶĞƌŶĂƌĚŝŶŽĂŶĚ>ŽƐŶŐĞůĞƐ
ŽƵŶƚŝĞƐ͕ĂůŝĨŽƌŶŝĂ͘
ĚŽŶĞƚĂů͘;ϮϬϭϴͿ͘hŶĚĞƌƐƚĂŶĚŝŶŐƚŚĞƐŽƵƌĐĞŽĨǁĂƚĞƌĨŽƌƐĞůĞĐƚĞĚƐƉƌŝŶŐƐǁŝƚŚŝŶDŽũĂǀĞdƌĂŝůƐ
EĂƚŝŽŶĂůDŽŶƵŵĞŶƚ͕ĂůŝĨŽƌŶŝĂ͘sŽů͘ϭϵ͕EŽ͘Ϯ͕ϵϵʹϭϭϭ͘
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DĂƌŬtŝůĚĞƌŵƵƚŚ͕W
WƌĞƐŝĚĞŶƚ͕WƌŝŶĐŝƉĂůŶŐŝŶĞĞƌ
ǆƉĞƌƚŝƐĞ͗

Dƌ͘ tŝůĚĞƌŵƵƚŚ ŚĂƐ ϰϮ ǇĞĂƌƐ ŽĨ ĞǆƉĞƌŝĞŶĐĞ ŝŶ ǁĂƚĞƌ ƌĞƐŽƵƌĐĞƐ ĞŶŐŝŶĞĞƌŝŶŐ ĂŶĚ
ƉůĂŶŶŝŶŐ͕ŝŶĐůƵĚŝŶŐ͗ƐƵƌĨĂĐĞĂŶĚŐƌŽƵŶĚǁĂƚĞƌŚǇĚƌŽůŽŐǇ͖ŚǇĚƌĂƵůŝĐƐĂŶĚǁĂƚĞƌƋƵĂůŝƚǇ͖
ƐƵƌĨĂĐĞ ĂŶĚ ŐƌŽƵŶĚ ǁĂƚĞƌ ŵŽĚĞůŝŶŐ͖ ŐƌŽƵŶĚǁĂƚĞƌ ŵĂŶĂŐĞŵĞŶƚ͕ ŝŶĐůƵĚŝŶŐ ƌĞĐŚĂƌŐĞ
ŵĂƐƚĞƌƉůĂŶƐ͖ǁĂƚĞƌƌĞƐŽƵƌĐĞƐƐǇƐƚĞŵƐƉůĂŶŶŝŶŐ͕ŽƉĞƌĂƚŝŽŶ͕ĂŶĚŽƉƚŝŵŝǌĂƚŝŽŶ͖ǁĂƚĞƌ
ƌŝŐŚƚƐ͖ ĞǀĂůƵĂƚŝŽŶ ŽĨ ƌĞĐĞŝǀŝŶŐ ǁĂƚĞƌ ŝŵƉĂĐƚƐ͖ ĂŶĚ ĨůŽŽĚ ĐŽŶƚƌŽů ĨĂĐŝůŝƚǇ ĚĞƐŝŐŶ͘ Dƌ͘
tŝůĚĞƌŵƵƚŚ ŚĂƐ ĞǆƚĞŶƐŝǀĞ ĞǆƉĞƌƚŝƐĞ ŝŶ ƚŚĞ ĚĞǀĞůŽƉŵĞŶƚ ŽĨ ǁĂƚĞƌ ƌĞƐŽƵƌĐĞ
ŵĂŶĂŐĞŵĞŶƚƉůĂŶƐĨŽƌŐƌŽƵŶĚǁĂƚĞƌďĂƐŝŶƐĂŶĚǁĂƚĞƌƐŚĞĚƐŝŶ^ŽƵƚŚĞƌŶĂůŝĨŽƌŶŝĂ͕ĂŶĚ
ŚĞ ŚĂƐ ƉƌŽǀŝĚĞĚ ĞǆƉĞƌƚ ǁŝƚŶĞƐƐ ƚĞƐƚŝŵŽŶǇ ĂŶĚ ŽƉŝŶŝŽŶƐ ĨŽƌ ůŝƚŝŐĂƚŝŽŶ ƐƵƉƉŽƌƚ ĂŶĚ
ŵĞĚŝĂƚŝŽŶŝŶƐĞǀĞƌĂůŝŵƉŽƌƚĂŶƚĐĂƐĞƐͶƚŚĞŵŽƐƚƌĞĐĞŶƚďĞŝŶŐƚŚĞƌĞĐĂůĐƵůĂƚŝŽŶŽĨƚŚĞ
ŚŝŶŽ ĂƐŝŶ ƐĂĨĞ ǇŝĞůĚ ĂŶĚ WŚĂƐĞ ϯ ƚƌŝĂů ŝŶ ƚŚĞ ŶƚĞůŽƉĞ sĂůůĞǇ ŐƌŽƵŶĚǁĂƚĞƌ
ĂĚũƵĚŝĐĂƚŝŽŶ͘
Dƌ͘tŝůĚĞƌŵƵƚŚŝƐĂƌĞĐŽŐŶŝǌĞĚĞǆƉĞƌƚŝŶƚŚĞŚǇĚƌŽůŽŐǇŽĨƚŚĞ^ĂŶƚĂŶĂtĂƚĞƌƐŚĞĚ͕
ŚĂǀŝŶŐ ĚĞǀĞůŽƉĞĚ ŐƌŽƵŶĚǁĂƚĞƌ ŵŽĚĞůƐ Ăƚ ƐŽŵĞ ƚŝŵĞ ŝŶ ŚŝƐ ĐĂƌĞĞƌ ĨŽƌ Ăůů ŽĨ ƚŚĞ
ŐƌŽƵŶĚǁĂƚĞƌ ďĂƐŝŶƐ ŝŶ ƚŚĞ ƵƉƉĞƌ ǁĂƚĞƌƐŚĞĚ ĂŶĚ ŚŝŐŚůǇ ŝŶƚĞŐƌĂƚĞĚ ƐƵƌĨĂĐĞ ĂŶĚ
ŐƌŽƵŶĚǁĂƚĞƌŵŽĚĞůƐĨŽƌƚŚĞ^ĂŶƚĂŶĂZŝǀĞƌĂŶĚŝƚƐƚƌŝďƵƚĂƌŝĞƐĂŶĚƵŶĚĞƌůǇŝŶŐďĂƐŝŶƐ͘
dŚĞƐĞŵŽĚĞůƐĂƌĞŝŶĂĐƚŝǀĞƵƐĞƚŽŵĂŶĂŐĞƚŚĞŚŝŶŽ͕ƵĐĂŵŽŶŐĂ͕^ŝǆĂƐŝŶƐ͕dĞŵĞƐĐĂů͕
ĂŶĚ DĂŵŵŽƚŚ ĂƐŝŶƐ͘ DŽƐƚ ŶŽƚĂďůǇ͕ ŚŝƐ ǁŽƌŬ ĨŽƌŵƐ ƚŚĞ ďĂƐŝƐ ĨŽƌ ƚŚĞ ĞƐƚŝŵĂƚŝŽŶ ŽĨ
ƐƵƐƚĂŝŶĂďůĞǇŝĞůĚĂŶĚƚŚĞĚĞǀĞůŽƉŵĞŶƚŽĨŐƌŽƵŶĚǁĂƚĞƌƐƚŽƌĂŐĞĂŶĚƌĞĐŽǀĞƌǇƉƌŽŐƌĂŵƐ͘
Dƌ͘tŝůĚĞƌŵƵƚŚĚĞǀĞůŽƉĞĚƚŚĞƌĞĐŚĂƌŐĞŵĂƐƚĞƌƉůĂŶĐŽŶĐĞƉƚ͕ƵƚŝůŝǌŝŶŐĚĞƚĂŝůĞĚƐƵƌĨĂĐĞ
ǁĂƚĞƌ ŵŽĚĞůƐ ĂŶĚ ƐƚĂƚŝƐƚŝĐĂů ƚĞĐŚŶŝƋƵĞƐ ƚŽ ŝĚĞŶƚŝĨǇ ŶĞǁ ƌĞĐŚĂƌŐĞ ƉƌŽũĞĐƚƐ ĂŶĚ ƚŽ
ĚĞƚĞƌŵŝŶĞ ĞǆƉĞĐƚĞĚ ŶĞǁ ƌĞĐŚĂƌŐĞ ĂŶĚ ĐŽƐƚ͘ Dƌ͘ tŝůĚĞƌŵƵƚŚ ĚĞƐŝŐŶĞĚ ĂŶĚ
ƐƵďƐĞƋƵĞŶƚůǇůĞĚƚŚĞƉƌŽĐĞƐƐƚŽĚĞǀĞůŽƉƚŚĞƐĂůƚĂŶĚŶƵƚƌŝĞŶƚŵĂŶĂŐĞŵĞŶƚƉůĂŶƐĨŽƌ
ƚŚĞ^ĂŶƚĂŶĂZŝǀĞƌtĂƚĞƌƐŚĞĚĂŶĚƐƵďƐĞƋƵĞŶƚƵƉĚĂƚĞƐ͘,ŝƐǁŽƌŬŚĂƐǁŝƚŚƐƚŽŽĚƉĞĞƌ
ƌĞǀŝĞǁĂŶĚŚĂƐďĞĞŶƌĞůŝĞĚŽŶŝŶĂĚũƵĚŝĐĂƚĞĚďĂƐŝŶƐ͕ƌĞŐƵůĂƚŽƌǇƉƌŽĐĞƐƐĞƐ͕ĂŶĚƉƌŽũĞĐƚ
ĨŝŶĂŶĐŝŶŐ͘
Dƌ͘ tŝůĚĞƌŵƵƚŚ ĚŝƌĞĐƚƐ t/͛Ɛ ƚĞĐŚŶŽůŽŐǇ ƉƌŽŐƌĂŵ͕ ǁŚŝĐŚ ĐŽŶĚƵĐƚƐ ƌĞƐĞĂƌĐŚ ĂŶĚ
ĚĞǀĞůŽƉŵĞŶƚŽĨŵŽĚĞůƐ͕ĚĂƚĂďĂƐĞͬǀŝƐƵĂůŝǌĂƚŝŽŶƚŽŽůƐ͕ŵĞƚŚŽĚŽůŽŐŝĞƐƚŽĞƐƚŝŵĂƚĞƚŚĞ
ƐƵƐƚĂŝŶĂďůĞǇŝĞůĚƐŽĨŐƌŽƵŶĚǁĂƚĞƌƐǇƐƚĞŵƐ͕ĂŶĚŵĞƚŚŽĚŽůŽŐŝĞƐƚŽĞǀĂůƵĂƚĞƚŚĞŝŵƉĂĐƚƐ
ŽĨĐůŝŵĂƚĞĐŚĂŶŐĞŽŶƐƵƌĨĂĐĞĂŶĚŐƌŽƵŶĚǁĂƚĞƌƌĞƐŽƵƌĐĞƐ͘

ĚƵĐĂƚŝŽŶ͗

D͘^͕͘ŶŐŝŶĞĞƌŝŶŐ͕hŶŝǀĞƌƐŝƚǇŽĨĂůŝĨŽƌŶŝĂ͕>ŽƐŶŐĞůĞƐ͕ϭϵϳϲ
͘^͕͘ŶŐŝŶĞĞƌŝŶŐ͕hŶŝǀĞƌƐŝƚǇŽĨĂůŝĨŽƌŶŝĂ͕>ŽƐŶŐĞůĞƐ͕ϭϵϳϱ

>ŝĐĞŶƐĞƐ͗

WƌŽĨĞƐƐŝŽŶĂůŶŐŝŶĞĞƌ͕ĂůŝĨŽƌŶŝĂ͕EŽ͘ϯϮϯϯϭ

WƌŽĨĞƐƐŝŽŶĂů
,ŝƐƚŽƌǇ͗

t/ʹϭϵϵϬƚŽWƌĞƐĞŶƚ
:ĂŵĞƐD͘DŽŶƚŐŽŵĞƌǇ͕ŽŶƐƵůƚŝŶŐŶŐŝŶĞĞƌƐ:DD;ŶŽǁĐĂůůĞĚDt,ͿʹϭϵϴϳƚŽϭϵϵϬ
ĂŵƉƌĞƐƐĞƌΘDĐ<ĞĞ͕/ŶĐ͘;ŶŽǁĐĂůůĞĚDͬ^D/d,ͿʹϭϵϴϬƚŽϭϵϴϳ
dĞƚƌĂdĞĐŚʹϭϵϳϲƚŽϭϵϴϬ
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BALLEAU GROUNDWATER, INC.
901 RIO GRANDE BLVD. NW, SUITE F-242
ALBUQUERQUE, NEW MEXICO 87104

Dave Romero is President of the firm of Balleau Groundwater, Inc. Dave received
his Master’s Degree in Hydrology from the University of Arizona with a focus on model
analysis of groundwater interaction with surface water. He is a Certified Professional
Hydrologist (#1817) by the American Institute of Hydrology (2008) with over 20 years of
experience consulting in the hydrologic industry. He specializes in analysis of water
budgets for both natural hydrologic conditions and changes induced to the natural system
from development of surface water and groundwater. He has advised cities and peer
reviewed hydrogeologic analyses for municipal water districts regarding water resources in
settings that involve groundwater pumping, artificial aquifer recharge, aquifer recharge from
flooding and remediation of groundwater contamination. He has also advised industrial
water users, irrigation and conservancy districts, state and federal agencies, Indian tribes,
water associations and private water users with matters involving water planning and source
water availability. Dave has presented at conferences involving groundwater hydrology and
has been invited to publish in a Theme Issue of the peer-reviewed journal Groundwater on
research related to analysis of groundwater flow.

(505) 247-2000

www.balleau.com

PARKER GROUNDWATER

Hydrogeologic Consulting



Technology, Innovation, Management
in Groundwater Resources
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ZĞƉŽƌƚŽĨƚŚĞ/ŶĚĞƉĞŶĚĞŶƚWĞĞƌZĞǀŝĞǁWĂŶĞůĨŽƌ
ƚŚĞ'ƌŽƵŶĚǁĂƚĞƌDĂŶĂŐĞŵĞŶƚ͕DŽŶŝƚŽƌŝŶŐ͕ĂŶĚDŝƚŝŐĂƚŝŽŶWůĂŶĨŽƌ
ƚŚĞĂĚŝǌsĂůůĞǇ'ƌŽƵŶĚǁĂƚĞƌŽŶƐĞƌǀĂƚŝŽŶ͕ZĞĐŽǀĞƌǇ͕ĂŶĚ^ƚŽƌĂŐĞWƌŽũĞĐƚ

WWE/y /WZK:dKsZs/t






Ϯϰϱ&ŝƐĐŚĞƌǀĞŶƵĞ͕^ƵŝƚĞͲϮ
ŽƐƚĂDĞƐĂ͕ϵϮϲϮϲ
dĞů͘нϭ͘ϳϭϰ͘ϳϳϬ͘ϴϬϰϬ
tĞď͗ǁǁǁ͘ĂƋƵŝůŽŐŝĐ͘ĐŽŵ



WWE/y͗
/WZK:dKsZs/t
^ĂŶĞƌŶĂƌĚŝŶŽŽƵŶƚǇ͕ĂůŝĨŽƌŶŝĂ


WƌĞƉĂƌĞĚĨŽƌ͗
dŚƌĞĞsĂůůĞǇƐDƵŶŝĐŝƉĂůtĂƚĞƌŝƐƚƌŝĐƚ
ϭϬϮϭ͘DŝƌĂŵĂƌǀĞŶƵĞ
ůĂƌĞŵŽŶƚ͕ϵϭϳϭϭͲϮϬϱϮ

WƌŽũĞĐƚEŽ͗͘ϬϱϮͲϬϭ

:ĂŶƵĂƌǇϮϬϭϵ



ƉƉĞŶĚŝǆ͗ ĂĚŝǌWƌŽũĞĐƚKǀĞƌǀŝĞǁ
:ĂŶƵĂƌǇϮϬϭϵ




d>K&KEdEd^
ϭ͘Ϭ

/EdZKhd/KE͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϭ

ϭ͘ϭ
ϭ͘Ϯ

WƌŽũĞĐƚWƵƌƉŽƐĞ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϱ 
WƌŽũĞĐƚŽŵƉŽŶĞŶƚƐ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϲ 

Ϯ͘Ϭ

^/d^dd/E'͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϴ

Ϯ͘ϭ
Ϯ͘Ϯ
Ϯ͘ϯ
Ϯ͘ϰ
Ϯ͘ϱ
Ϯ͘ϲ
Ϯ͘ϳ

>ŽĐĂƚŝŽŶ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϴ 
dŽƉŽŐƌĂƉŚǇ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϴ 
^ƵƌĨŝĐŝĂů'ĞŽůŽŐǇ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϭϭ 
^ƚƌƵĐƚƵƌĂů'ĞŽůŽŐǇ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϭϭ 
'ĞŽůŽŐŝĐĞǀĞůŽƉŵĞŶƚŽĨƚŚĞĂĚŝǌWƌŽũĞĐƚƌĞĂ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϭϯ
^ƚƌĂƚŝŐƌĂƉŚǇ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϭϰ 
ůŝŵĂƚĞ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϭϲ 
Ϯ͘ϳ͘ϭ
Ϯ͘ϳ͘Ϯ

Ϯ͘ϴ

WƌĞĐŝƉŝƚĂƚŝŽŶ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϭϲ
dĞŵƉĞƌĂƚƵƌĞ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϭϲ

^ƵƌĨĂĐĞtĂƚĞƌ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϭϳ 
Ϯ͘ϴ͘ϭ
Ϯ͘ϴ͘Ϯ

/ŶƚĞƌŵŝƚƚĞŶƚ^ƚƌĞĂŵƐ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϭϳ
^ƉƌŝŶŐƐ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϭϳ

Ϯ͘ϵ
Ϯ͘ϭϬ

>ĂŶĚhƐĞ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϭϵ 
'ƌŽƵŶĚǁĂƚĞƌWƌŽĚƵĐƚŝŽŶ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϭϵ 

ϯ͘Ϭ

,zZK'K>K'zK&d,WZK:dZ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϮϬ

ϯ͘ϭ

,ǇĚƌŽůŽŐŝĐ/ŶƉƵƚƐ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϮϬ 
ϯ͘ϭ͘ϭ
ϯ͘ϭ͘Ϯ
ϯ͘ϭ͘ϯ

ϯ͘Ϯ
ϯ͘ϯ

'ƌŽƵŶĚǁĂƚĞƌ&ůŽǁ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘Ϯϭ 
,ǇĚƌŽůŽŐŝĐKƵƚĨůŽǁ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϮϮ 
ϯ͘ϯ͘ϭ
ϯ͘ϯ͘Ϯ
ϯ͘ϯ͘ϯ

ϯ͘ϰ
ϯ͘ϱ



'ƌŽƵŶĚǁĂƚĞƌWƵŵƉŝŶŐ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϮϮ
ƌǇ>ĂŬĞƐ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϮϮ
ǀĂƉŽƚƌĂŶƐƉŝƌĂƚŝŽŶ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϮϮ

^ƚŽƌĂŐĞsŽůƵŵĞ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘Ϯϯ 
ƋƵŝĨĞƌƐ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘Ϯϰ 
ϯ͘ϱ͘ϭ
ϯ͘ϱ͘Ϯ
ϯ͘ϱ͘ϯ

ϯ͘ϲ

WƌĞĐŝƉŝƚĂƚŝŽŶ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϮϬ
/ŶĨŝůƚƌĂƚŝŽŶ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϮϬ
ZĞĐŚĂƌŐĞ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘Ϯϭ

ůůƵǀŝĂůƋƵŝĨĞƌ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘Ϯϰ
ĂƌďŽŶĂƚĞƋƵŝĨĞƌ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘Ϯϰ
'ƌĂŶŝƚŝĐƋƵŝĨĞƌ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘Ϯϱ

,ǇĚƌĂƵůŝĐWƌŽƉĞƌƚŝĞƐ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘Ϯϱ 
ŝ

ƉƉĞŶĚŝǆ͗ ĂĚŝǌWƌŽũĞĐƚKǀĞƌǀŝĞǁ
:ĂŶƵĂƌǇϮϬϭϵ




ϯ͘ϳ
ϯ͘ϴ

'ĞŽĐŚĞŵŝƐƚƌǇ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘Ϯϲ 
ŽŶĐĞƉƚƵĂů,ǇĚƌŽŐĞŽůŽŐŝĐDŽĚĞů͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘Ϯϳ 

ϰ͘Ϭ

Z&ZE^͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϯϭ



>/^dK&d>^
ϭ dŽƚĂůsŽůƵŵĞŽĨWƌĞĐŝƉŝƚĂƚŝŽŶďǇtĂƚĞƌƐŚĞĚ
Ϯ ,ǇĚƌĂƵůŝĐŽŶĚƵĐƚŝǀŝƚǇsĂůƵĞƐhƐĞĚŝŶ'ƌŽƵŶĚǁĂƚĞƌDŽĚĞůŝŶŐĂŶĚKďƚĂŝŶĞĚĨƌŽŵWƵŵƉŝŶŐ
dĞƐƚƐ
ϯ ^ƵŵŵĂƌǇŽĨtĂƚĞƌYƵĂůŝƚǇŶĂůǇƐĞƐŝŶƚŚĞWƌŽũĞĐƚƌĞĂ

>/^dK&&/'hZ^
ϭ >ŽĐĂƚŝŽŶŽĨƚŚĞĂĚŝǌWƌŽũĞĐƚ
Ϯ ĂĚŝǌWƌŽũĞĐƚƌĞĂ
ϯ tĂƚĞƌƐŚĞĚƐŝŶƚŚĞĂĚŝǌWƌŽũĞĐƚƌĞĂ
ϰ ŽŶĐĞƉƚƵĂů^ƵƌĨĂĐĞĂŶĚ'ƌŽƵŶĚǁĂƚĞƌ&ůŽǁ͘^ŽƵƌĐĞ͗^͕ϮϬϭϮ͕&ŝŐƵƌĞϯͲϯĂ
ϱ WƌŽũĞĐƚƌĞĂdŽƉŽŐƌĂƉŚǇ
ϲ ZĞŐŝŽŶĂů^ƵƌĨŝĐŝĂů'ĞŽůŽŐǇ
ϳ 'ĞŶĞƌĂůŝǌĞĚ^ƚƌĂƚŝŐƌĂƉŚŝĐŽůƵŵŶŽĨƚŚĞ&ĞŶŶĞƌ'ĂƉ
ϴ ^ƉƌŝŶŐƐǁŝƚŚŝŶƚŚĞWƌŽũĞĐƚƌĞĂ
ϵ ^ŝŵƉůŝĨŝĞĚ,ǇĚƌŽŐĞŽůŽŐŝĐ^ĞĐƚŝŽŶƵƉ&ĞŶŶĞƌsĂůůĞǇ
ϭϬ ^ŝŵƉůŝĨŝĞĚ,ǇĚƌŽŐĞŽůŽŐŝĐ^ĞĐƚŝŽŶĂĐƌŽƐƐ&ĞŶŶĞƌ'ĂƉ



ŝŝ

ƉƉĞŶĚŝǆ͗ ĂĚŝǌWƌŽũĞĐƚKǀĞƌǀŝĞǁ
:ĂŶƵĂƌǇϮϬϭϵ




ZKEzD^EZs/d/KE^
х

й

Σ&

&

&z

Z 
ďŐƐ

Y 
ĐŵͬĚ 
Z/

^

ĨĞĞƚͬĚĂǇ
ĨĞĞƚͬǇĞĂƌ
&/Z 

ĨƚϮ
'DDDW
ŐƉŵ 
>>E> 
D& 
ŵŐͬ> 
ŵŝϮ

D^> 
Kt 
^Dt 
^tW 
d^ 
h^'^ 




ůĞƐƐƚŚĂŶ
ƉĞƌĐĞŶƚ
ĚĞŐƌĞĞƐ&ĂŚƌĞŶŚĞŝƚ
ĂĐƌĞͲĨĞĞƚ
ĂĐƌĞͲĨĞĞƚƉĞƌǇĞĂƌ
ƌŝǌŽŶĂĂŶĚĂůŝĨŽƌŶŝĂZĂŝůƌŽĂĚ
ďĞůŽǁŐƌŽƵŶĚƐƵƌĨĂĐĞ
ĂůŝĨŽƌŶŝĂŶǀŝƌŽŶŵĞŶƚĂůYƵĂůŝƚǇĐƚ
ĐĞŶƚŝŵĞƚĞƌƐƉĞƌĚĂǇ
ĞƐĞƌƚZĞƐĞĂƌĐŚ/ŶƐƚŝƚƵƚĞ
ŶǀŝƌŽŶŵĞŶƚĂů^ĐŝĞŶĐĞƐƐŽĐŝĂƚĞƐ
ĨĞĞƚƉĞƌĚĂǇ
ĨĞĞƚƉĞƌǇĞĂƌ
&ŝŶĂůŶǀŝƌŽŶŵĞŶƚĂů/ŵƉĂĐƚZĞƉŽƌƚ
ƐƋƵĂƌĞĨĞĞƚ
'ƌŽƵŶĚǁĂƚĞƌDĂŶĂŐĞŵĞŶƚ͕DŽŶŝƚŽƌŝŶŐ͕ĂŶĚDŝƚŝŐĂƚŝŽŶWůĂŶ
ŐĂůůŽŶƐƉĞƌŵŝŶƵƚĞ
>ĂǁƌĞŶĐĞ>ŝǀĞƌŵŽƌĞEĂƚŝŽŶĂů>ĂďŽƌĂƚŽƌǇ
ŵŝůůŝŽŶĂĐƌĞͲĨĞĞƚ
ŵŝůůŝŐƌĂŵƐƉĞƌůŝƚĞƌ
ƐƋƵĂƌĞŵŝůĞƐ
ŵĞĂŶƐĞĂůĞǀĞů
KƌĂŶŐĞůŽƐƐŽŵtĂƐŚ
^ĂŶƚĂDĂƌŐĂƌŝƚĂtĂƚĞƌŝƐƚƌŝĐƚ
^ƚĂƚĞtĂƚĞƌWƌŽũĞĐƚ
ƚŽƚĂůĚŝƐƐŽůǀĞĚƐŽůŝĚƐ
hŶŝƚĞĚ^ƚĂƚĞƐ'ĞŽůŽŐŝĐĂů^ƵƌǀĞǇ

ŝŝŝ

ƉƉĞŶĚŝǆ͗ ĂĚŝǌWƌŽũĞĐƚKǀĞƌǀŝĞǁ
:ĂŶƵĂƌǇϮϬϭϵ




ϭ͘Ϭ /EdZKhd/KE
ĂĚŝǌ/ŶĐ͘;ĂĚŝǌͿŝƐĂƉƌŝǀĂƚĞĐŽƌƉŽƌĂƚŝŽŶƚŚĂƚŽǁŶƐĂƉƉƌŽǆŝŵĂƚĞůǇϯϰ͕ϬϬϬŵŽƐƚůǇĐŽŶƚŝŐƵŽƵƐ
ĂĐƌĞƐŝŶƚŚĞĂĚŝǌĂŶĚ&ĞŶŶĞƌsĂůůĞǇƐ;ĂĚŝǌWƌŽƉĞƌƚǇͿ͕ǁŚŝĐŚĂƌĞůŽĐĂƚĞĚŝŶƚŚĞDŽũĂǀĞĞƐĞƌƚ
ƉŽƌƚŝŽŶŽĨĞĂƐƚĞƌŶ^ĂŶĞƌŶĂƌĚŝŶŽŽƵŶƚǇ͕ĂůŝĨŽƌŶŝĂ;ƐĞĞ&ŝŐƵƌĞϭͿ͘
ĂĚŝǌ͕ŝŶĐŽůůĂďŽƌĂƚŝŽŶǁŝƚŚƚŚĞ^ĂŶƚĂDĂƌŐĂƌŝƚĂtĂƚĞƌŝƐƚƌŝĐƚ;^DtͿĂŶĚŽƚŚĞƌǁĂƚĞƌ
ƉƌŽǀŝĚĞƌƐƉĂƌƚŝĐŝƉĂƚŝŶŐŝŶƚŚĞĂĚŝǌWƌŽũĞĐƚ;WƌŽũĞĐƚWĂƌƚŝĐŝƉĂŶƚƐͿ͕ŚĂƐĚĞǀĞůŽƉĞĚƚŚĞĂĚŝǌ
WƌŽũĞĐƚƚŽŝŵƉůĞŵĞŶƚĂĐŽŵƉƌĞŚĞŶƐŝǀĞ͕ůŽŶŐͲƚĞƌŵŐƌŽƵŶĚǁĂƚĞƌŵĂŶĂŐĞŵĞŶƚƉƌŽŐƌĂŵĨŽƌƚŚĞ
ĐůŽƐĞĚŐƌŽƵŶĚǁĂƚĞƌďĂƐŝŶƵŶĚĞƌůǇŝŶŐŝƚƐƉƌŽƉĞƌƚǇƚŚĂƚǁŽƵůĚĂůůŽǁĨŽƌďŽƚŚƚŚĞďĞŶĞĨŝĐŝĂůƵƐĞŽĨ
ƐŽŵĞŽĨƚŚĞŐƌŽƵŶĚǁĂƚĞƌĂŶĚƐƚŽƌĂŐĞŽĨŝŵƉŽƌƚĞĚƐƵƌĨĂĐĞǁĂƚĞƌŝŶƚŚĞŐƌŽƵŶĚǁĂƚĞƌďĂƐŝŶ
;&ŝŐƵƌĞϮͿ͘
hŶĚĞƌůǇŝŶŐƚŚĞĂĚŝǌĂŶĚ&ĞŶŶĞƌsĂůůĞǇƐ͕ĂŶĚƚŚĞĂĚũĂĐĞŶƚƌŝƐƚŽůsĂůůĞǇ͕ŝƐĂǀĂƐƚŐƌŽƵŶĚǁĂƚĞƌ
ďĂƐŝŶƚŚĂƚŚŽůĚƐĂŶĞƐƚŝŵĂƚĞĚϭϳƚŽϯϰŵŝůůŝŽŶĂĐƌĞͲĨĞĞƚ;D&ͿŽĨĨƌĞƐŚŐƌŽƵŶĚǁĂƚĞƌ͘dŚĞĂĚŝǌ
WƌŽũĞĐƚĂƌĞĂ͕ǁŚŝĐŚǁŽƵůĚďĞƐŝƚĞĚŽŶĂĚŝǌWƌŽƉĞƌƚǇ͕ŝƐůŽĐĂƚĞĚĂƚƚŚĞĐŽŶĨůƵĞŶĐĞŽĨƚŚĞ&ĞŶŶĞƌ͕
KƌĂŶŐĞůŽƐƐŽŵtĂƐŚ;KtͿ͕ƌŝƐƚŽů͕ĂŶĚĂĚŝǌtĂƚĞƌƐŚĞĚƐ;tĂƚĞƌƐŚĞĚƐͿ͕ǁŚŝĐŚƐƉĂŶŽǀĞƌ
Ϯ͕ϳϬϬƐƋƵĂƌĞŵŝůĞƐ;&ŝŐƵƌĞϯͿ͘
tŝƚŚŝŶƚŚŝƐĐůŽƐĞĚďĂƐŝŶƐǇƐƚĞŵ͕ŐƌŽƵŶĚǁĂƚĞƌƉĞƌĐŽůĂƚĞƐĂŶĚŵŝŐƌĂƚĞƐĚŽǁŶǁĂƌĚĨƌŽŵƚŚĞ
ŚŝŐŚĞƌĞůĞǀĂƚŝŽŶƐŝŶƚŚĞtĂƚĞƌƐŚĞĚƐĂŶĚĞǀĞŶƚƵĂůůǇĨůŽǁƐƚŽƌŝƐƚŽůĂŶĚĂĚŝǌĚƌǇůĂŬĞƐ;&ŝŐƵƌĞ
ϰͿ͘dŚĞĚƌǇůĂŬĞƐƌĞƉƌĞƐĞŶƚƚŚĞůŽǁƉŽŝŶƚŝŶƚŚĞĐůŽƐĞĚǁĂƚĞƌƐŚĞĚďĂƐŝŶ͕ŵĞĂŶŝŶŐƚŚĂƚĂůůƐƵƌĨĂĐĞ
ĂŶĚŐƌŽƵŶĚǁĂƚĞƌǁŝƚŚŝŶƚŚĞƐƵƌƌŽƵŶĚŝŶŐtĂƚĞƌƐŚĞĚƐĞǀĞŶƚƵĂůůǇĨůŽǁƐĚŽǁŶͲŐƌĂĚŝĞŶƚƚŽƚŚĞƐĞ
ĚƌǇůĂŬĞĂƌĞĂƐĂŶĚŶŽƚďĞǇŽŶĚ͘KŶĐĞƚŚĞĨƌĞƐŚŐƌŽƵŶĚǁĂƚĞƌƌĞĂĐŚĞƐƚŚĞĚƌǇůĂŬĞĂƌĞĂƐ͕ŝƚ
ĞǀĂƉŽƌĂƚĞƐ͖ĨŝƌƐƚŵŝǆŝŶŐǁŝƚŚƚŚĞŚŝŐŚůǇƐĂůŝŶĞŐƌŽƵŶĚǁĂƚĞƌǌŽŶĞƵŶĚĞƌƚŚĞĚƌǇůĂŬĞƐĂŶĚŐĞƚƚŝŶŐ
ƚƌĂƉƉĞĚŝŶƚŚĞƐĂůƚƐŝŶŬ͕ŶŽůŽŶŐĞƌĨƌĞƐŚ͕ƐƵŝƚĂďůĞ͕ŽƌĂǀĂŝůĂďůĞƚŽƐƵƉƉŽƌƚĨƌĞƐŚǁĂƚĞƌďĞŶĞĨŝĐŝĂů
ƵƐĞƐ͘dŚĞƉŽƌƚŝŽŶƚŚĂƚĞǀĂƉŽƌĂƚĞƐŝƐůŽƐƚĨƌŽŵƚŚĞŐƌŽƵŶĚǁĂƚĞƌďĂƐŝŶĂŶĚŝƐƚŚĞƌĞĨŽƌĞĂůƐŽ
ƵŶĂďůĞƚŽƐƵƉƉŽƌƚďĞŶĞĨŝĐŝĂůƵƐĞƐ͘



ϭ

ƉƉĞŶĚŝǆ͗ ĂĚŝǌWƌŽũĞĐƚKǀĞƌǀŝĞǁ
:ĂŶƵĂƌǇϮϬϭϵ




&ŝŐƵƌĞϭ͗>ŽĐĂƚŝŽŶŽĨƚŚĞĂĚŝǌWƌŽũĞĐƚϭ


ϭ



ƋƵŝůŽŐŝĐ͕/ŶĐ͘;ϮϬϭϯͿ͘ZĞǀŝĞǁŽĨdŚĞ'ƌŽƵŶĚǁĂƚĞƌ,ǇĚƌŽůŽŐǇŽĨƚŚĞĂĚŝǌWƌŽũĞĐƚ͕^ĂŶĞƌŶĂƌĚŝŶŽ
ŽƵŶƚǇ͕ĂůŝĨŽƌŶŝĂ͘
Ϯ

ƉƉĞŶĚŝǆ͗ ĂĚŝǌWƌŽũĞĐƚKǀĞƌǀŝĞǁ
:ĂŶƵĂƌǇϮϬϭϵ




&ŝŐƵƌĞϮ͗ĂĚŝǌWƌŽũĞĐƚƌĞĂϮ

Ϯ



ƋƵŝůŽŐŝĐ͕/ŶĐ͘;ϮϬϭϯͿ͘ZĞǀŝĞǁŽĨdŚĞ'ƌŽƵŶĚǁĂƚĞƌ,ǇĚƌŽůŽŐǇŽĨƚŚĞĂĚŝǌWƌŽũĞĐƚ͕^ĂŶĞƌŶĂƌĚŝŶŽ
ŽƵŶƚǇ͕ĂůŝĨŽƌŶŝĂ͘

ϯ

ƉƉĞŶĚŝǆ͗ ĂĚŝǌWƌŽũĞĐƚKǀĞƌǀŝĞǁ
:ĂŶƵĂƌǇϮϬϭϵ




&ŝŐƵƌĞϯ͗tĂƚĞƌƐŚĞĚƐŝŶƚŚĞĂĚŝǌWƌŽũĞĐƚƌĞĂϯ

ϯ



ƋƵŝůŽŐŝĐ͕/ŶĐ͘;ϮϬϭϯͿ͘ZĞǀŝĞǁŽĨdŚĞ'ƌŽƵŶĚǁĂƚĞƌ,ǇĚƌŽůŽŐǇŽĨƚŚĞĂĚŝǌWƌŽũĞĐƚ͕^ĂŶĞƌŶĂƌĚŝŶŽ
ŽƵŶƚǇ͕ĂůŝĨŽƌŶŝĂ͘

ϰ

ƉƉĞŶĚŝǆ͗ ĂĚŝǌWƌŽũĞĐƚKǀĞƌǀŝĞǁ
:ĂŶƵĂƌǇϮϬϭϵ




ϭ͘ϭ

WƌŽũĞĐƚWƵƌƉŽƐĞ

hŶĚĞƌƌƚŝĐůĞy͕^ĞĐƚŝŽŶϮŽĨƚŚĞĂůŝĨŽƌŶŝĂŽŶƐƚŝƚƵƚŝŽŶ͕ǁĂƚĞƌƐŽĨƚŚĞƐƚĂƚĞŵƵƐƚďĞƉƵƚƚŽ
ŵĂǆŝŵƵŵƌĞĂƐŽŶĂďůĞĂŶĚďĞŶĞĨŝĐŝĂůƵƐĞĂŶĚƐŚŽƵůĚŶŽƚďĞǁĂƐƚĞĚ͘dŚĞĨƵŶĚĂŵĞŶƚĂůƉƵƌƉŽƐĞ
ŽĨƚŚĞĂĚŝǌWƌŽũĞĐƚŝƐƚŽƐĂǀĞƐƵďƐƚĂŶƚŝĂůƋƵĂŶƚŝƚŝĞƐŽĨŐƌŽƵŶĚǁĂƚĞƌƚŚĂƚĂƌĞƉƌĞƐĞŶƚůǇǁĂƐƚĞĚ
ĂŶĚůŽƐƚƚŽĞǀĂƉŽƌĂƚŝŽŶďǇŶĂƚƵƌĂůƉƌŽĐĞƐƐĞƐ͘/ŶƚŚĞĂďƐĞŶĐĞŽĨƚŚĞĂĚŝǌWƌŽũĞĐƚ͕ĂƉƉƌŽǆŝŵĂƚĞůǇ
ϯD&ŽĨŐƌŽƵŶĚǁĂƚĞƌ͕ƉƌĞƐĞŶƚůǇŚĞůĚŝŶƐƚŽƌĂŐĞďĞƚǁĞĞŶƚŚĞƉƌŽƉŽƐĞĚǁĞůůĨŝĞůĚĂŶĚƚŚĞĚƌǇ
ůĂŬĞƐ͕ǁŽƵůĚďĞĐŽŵĞƐĂůŝŶĞĂŶĚĞǀĂƉŽƌĂƚĞŽǀĞƌƚŚĞŶĞǆƚϭϬϬǇĞĂƌƐ͘ǇƐƚƌĂƚĞŐŝĐĂůůǇŵĂŶĂŐŝŶŐ
ŐƌŽƵŶĚǁĂƚĞƌůĞǀĞůƐ͕ƚŚĞĂĚŝǌWƌŽũĞĐƚǁŽƵůĚĐŽŶƐĞƌǀĞƵƉƚŽϮD&ŽĨƚŚŝƐǁĂƚĞƌ͕ƌĞƚƌŝĞǀŝŶŐŝƚ
ĨƌŽŵƐƚŽƌĂŐĞďĞĨŽƌĞŝƚŝƐůŽƐƚƚŽĞǀĂƉŽƌĂƚŝŽŶ͘dŚĞĐŽŶƐĞƌǀĂƚŝŽŶŽƉƉŽƌƚƵŶŝƚǇŝƐƵŶŝƋƵĞĂŶĚ
ŐĂƌŶĞƌƐƐƉĞĐŝĂůĞŵƉŚĂƐŝƐ͘dŚĞƉƌŽƉŽƐĞĚĐŽŶƐĞƌǀĂƚŝŽŶŝƐŶŽƚĚĞƉĞŶĚĞŶƚƵƉŽŶĨƵƚƵƌĞƌĂŝŶĨĂůů͕
ƐŶŽǁƉĂĐŬ͕ŽƌƚŚĞŶĞĞĚƐĂŶĚĚĞŵĂŶĚƐŽĨŽƚŚĞƌƐ͗ƚŚĞŐƌŽƵŶĚǁĂƚĞƌŝƐĂůƌĞĂĚǇŝŶƐƚŽƌĂŐĞ͘
DŽƌĞŽǀĞƌ͕ƚŚĞĐŽŶƐĞƌǀĂƚŝŽŶĂŶĚƌĞƐƵůƚŝŶŐǁĂƚĞƌƐƵƉƉůǇĂƵŐŵĞŶƚĂƚŝŽŶĐĂŶďĞĂĐŚŝĞǀĞĚ
ŝŶĚĞƉĞŶĚĞŶƚůǇĨƌŽŵƚŚĞĞŶǀŝƌŽŶŵĞŶƚĂůĂŶĚƌĞŐƵůĂƚŽƌǇĐŽŶĚŝƚŝŽŶƐƚŚĂƚŐĞŶĞƌĂůůǇĐŽŶƐƚƌĂŝŶƚŚĞ
ŝŵƉŽƌƚĂƚŝŽŶŽĨǁĂƚĞƌƚŽ^ŽƵƚŚĞƌŶĂůŝĨŽƌŶŝĂ͘dŚĞŐĞŽŐƌĂƉŚŝĐŝƐŽůĂƚŝŽŶŽĨƚŚĞŐƌŽƵŶĚǁĂƚĞƌ
ŵĂŬĞƐŝƚŶŽŶͲƚƌŝďƵƚĂƌǇƚŽƚŚĞŽůŽƌĂĚŽZŝǀĞƌƐǇƐƚĞŵ͕ĂŶĚƚŚĞƌĞĨŽƌĞĞůŝŐŝďůĞĨŽƌĚŝƐƚŝŶĐƚŝǀĞ
ƚƌĞĂƚŵĞŶƚƵŶĚĞƌĨĞĚĞƌĂůƌĞŐƵůĂƚŝŽŶƐƚŚĂƚŵĂǇƵŶůŽĐŬĂĚĚŝƚŝŽŶĂůĐŽŵƉůĞŵĞŶƚĂƌǇƐƚŽƌĂŐĞ
ŽƉƉŽƌƚƵŶŝƚŝĞƐ͕ďŽƚŚǁŝƚŚŝŶƚŚĞďĂƐŝŶĂŶĚŝŶ>ĂŬĞDĞĂĚ͘
dŚĞĂĚŝǌWƌŽũĞĐƚŵĂŬĞƐĂƌĞůŝĂďůĞǁĂƚĞƌƐƵƉƉůǇĂǀĂŝůĂďůĞĨŽƌWƌŽũĞĐƚWĂƌƚŝĐŝƉĂŶƚƐ͕ƚŽƐƵƉƉůĞŵĞŶƚ
ŽƌƌĞƉůĂĐĞĞǆŝƐƚŝŶŐƐƵƉƉůŝĞƐĂŶĚĞŶŚĂŶĐĞĚƌǇͲǇĞĂƌƐƵƉƉůǇƌĞůŝĂďŝůŝƚǇ͘ŽƚŚƚŚĞ^ƚĂƚĞtĂƚĞƌ
WƌŽũĞĐƚ;^tWͿĂŶĚŽůŽƌĂĚŽZŝǀĞƌǁĂƚĞƌƐƵƉƉůŝĞƐĂƌĞĞǆƉĞƌŝĞŶĐŝŶŐƌĞĚƵĐƚŝŽŶƐĨƌŽŵŚŝƐƚŽƌŝĐ
ĚĞůŝǀĞƌŝĞƐ͘ƐĂƌĞƐƵůƚ͕^ŽƵƚŚĞƌŶĂůŝĨŽƌŶŝĂǁĂƚĞƌƉƌŽǀŝĚĞƌƐĂƌĞůŽŽŬŝŶŐĨŽƌĂĨĨŽƌĚĂďůĞŶĞǁ
ƐƵƉƉůŝĞƐƚŽƌĞƉůĂĐĞŽƌĂƵŐŵĞŶƚĐƵƌƌĞŶƚƐƵƉƉůŝĞƐĂŶĚĞŶŚĂŶĐĞĚƌǇͲǇĞĂƌƐƵƉƉůǇƌĞůŝĂďŝůŝƚǇ͘dŚĞ
ĂĚŝǌWƌŽũĞĐƚǁŽƵůĚŽƉƚŝŵŝǌĞƚŚĞƌĞĂƐŽŶĂďůĞĂŶĚďĞŶĞĨŝĐŝĂůƵƐĞŽĨǁĂƚĞƌǁŝƚŚŝŶƚŚĞĂƋƵŝĨĞƌ
ƐǇƐƚĞŵŝŶĂƐƵƐƚĂŝŶĂďůĞĨĂƐŚŝŽŶͶĐŽŶƐĞƌǀŝŶŐǁĂƚĞƌƚŚĂƚǁŽƵůĚŽƚŚĞƌǁŝƐĞďĞǁĂƐƚĞĚͶƚŽĐƌĞĂƚĞĂ
ůŽĐĂůǁĂƚĞƌƐƵƉƉůǇĂůƚĞƌŶĂƚŝǀĞĨŽƌ^ŽƵƚŚĞƌŶĂůŝĨŽƌŶŝĂǁĂƚĞƌƉƌŽǀŝĚĞƌƐ͘
dŚĞŽďũĞĐƚŝǀĞƐŽĨƚŚĞĂĚŝǌWƌŽũĞĐƚĂƌĞĂƐĨŽůůŽǁƐ͗
y DĂǆŝŵŝǌĞďĞŶĞĨŝĐŝĂůƵƐĞŽĨŐƌŽƵŶĚǁĂƚĞƌŝŶƚŚĞƌŝƐƚŽů͕ĂĚŝǌ͕ĂŶĚ&ĞŶŶĞƌsĂůůĞǇƐďǇ
ĐŽŶƐĞƌǀŝŶŐĂŶĚƵƐŝŶŐǁĂƚĞƌƚŚĂƚǁŽƵůĚŽƚŚĞƌǁŝƐĞďĞůŽƐƚƚŽďƌŝŶĞĂŶĚĞǀĂƉŽƌĂƚŝŽŶ͘
y /ŵƉƌŽǀĞǁĂƚĞƌƐƵƉƉůǇƌĞůŝĂďŝůŝƚǇĨŽƌ^ŽƵƚŚĞƌŶĂůŝĨŽƌŶŝĂǁĂƚĞƌƉƌŽǀŝĚĞƌƐďǇĚĞǀĞůŽƉŝŶŐĂ
ůŽŶŐͲƚĞƌŵƐŽƵƌĐĞŽĨǁĂƚĞƌƚŚĂƚŝƐŶŽƚƐŝŐŶŝĨŝĐĂŶƚůǇĂĨĨĞĐƚĞĚďǇĚƌŽƵŐŚƚ͘
y ZĞĚƵĐĞĚĞƉĞŶĚĞŶĐĞŽŶŝŵƉŽƌƚĞĚǁĂƚĞƌďǇƵƚŝůŝǌŝŶŐĂƐŽƵƌĐĞŽĨǁĂƚĞƌƚŚĂƚŝƐŶŽƚĚĞƉĞŶĚĞŶƚ
ƵƉŽŶƐƵƌĨĂĐĞǁĂƚĞƌƌĞƐŽƵƌĐĞƐĨƌŽŵƚŚĞŽůŽƌĂĚŽZŝǀĞƌŽƌƚŚĞ^ĂĐƌĂŵĞŶƚŽͲ^ĂŶ:ŽĂƋƵŝŶĞůƚĂ͘
y ŶŚĂŶĐĞĚƌǇͲǇĞĂƌǁĂƚĞƌƐƵƉƉůǇƌĞůŝĂďŝůŝƚǇǁŝƚŚŝŶƚŚĞƐĞƌǀŝĐĞĂƌĞĂƐŽĨƚŚĞ^DtĂŶĚŽƚŚĞƌ
^ŽƵƚŚĞƌŶĂůŝĨŽƌŶŝĂǁĂƚĞƌƉƌŽǀŝĚĞƌWƌŽũĞĐƚWĂƌƚŝĐŝƉĂŶƚƐ͘
y ŶŚĂŶĐĞǁĂƚĞƌƐƵƉƉůǇŽƉƉŽƌƚƵŶŝƚŝĞƐĂŶĚĚĞůŝǀĞƌǇĨůĞǆŝďŝůŝƚǇĨŽƌƚŚĞ^DtĂŶĚŽƚŚĞƌ
ƉĂƌƚŝĐŝƉĂƚŝŶŐǁĂƚĞƌƉƌŽǀŝĚĞƌƐƚŚƌŽƵŐŚƚŚĞƉƌŽǀŝƐŝŽŶŽĨĐĂƌƌǇͲŽǀĞƌƐƚŽƌĂŐĞĂŶĚ͕ĨŽƌWŚĂƐĞϮ͕
ŝŵƉŽƌƚĞĚǁĂƚĞƌƐƚŽƌĂŐĞ͘


ϱ

ƉƉĞŶĚŝǆ͗ ĂĚŝǌWƌŽũĞĐƚKǀĞƌǀŝĞǁ
:ĂŶƵĂƌǇϮϬϭϵ




y ^ƵƉƉŽƌƚŽƉĞƌĂƚŝŽŶĂůǁĂƚĞƌŶĞĞĚƐŽĨƚŚĞƌŝǌŽŶĂĂŶĚĂůŝĨŽƌŶŝĂZĂŝůƌŽĂĚ;ZͿŝŶƚŚĞWƌŽũĞĐƚ
ĂƌĞĂ͘
y ƌĞĂƚĞĂĚĚŝƚŝŽŶĂůǁĂƚĞƌƐƚŽƌĂŐĞĐĂƉĂĐŝƚǇŝŶ^ŽƵƚŚĞƌŶĂůŝĨŽƌŶŝĂƚŽĞŶŚĂŶĐĞǁĂƚĞƌƐƵƉƉůǇ
ƌĞůŝĂďŝůŝƚǇ͘
y >ŽĐĂƚĞ͕ĚĞƐŝŐŶ͕ĂŶĚŽƉĞƌĂƚĞƚŚĞWƌŽũĞĐƚŝŶĂŵĂŶŶĞƌƚŚĂƚŵŝŶŝŵŝǌĞƐƐŝŐŶŝĨŝĐĂŶƚ
ĞŶǀŝƌŽŶŵĞŶƚĂůĞĨĨĞĐƚƐĂŶĚƉƌŽǀŝĚĞƐĨŽƌůŽŶŐͲƚĞƌŵƐƵƐƚĂŝŶĂďůĞŽƉĞƌĂƚŝŽŶƐ͘

ϭ͘Ϯ

WƌŽũĞĐƚŽŵƉŽŶĞŶƚƐ

dŚĞĂĚŝǌWƌŽũĞĐƚŝŶĐůƵĚĞƐƚŚĞĨŽůůŽǁŝŶŐƚǁŽĚŝƐƚŝŶĐƚďƵƚƌĞůĂƚĞĚĐŽŵƉŽŶĞŶƚƐ͗
y 'ƌŽƵŶĚǁĂƚĞƌŽŶƐĞƌǀĂƚŝŽŶĂŶĚZĞĐŽǀĞƌǇŽŵƉŽŶĞŶƚ
y /ŵƉŽƌƚĞĚtĂƚĞƌ^ƚŽƌĂŐĞŽŵƉŽŶĞŶƚ
hŶĚĞƌƚŚĞ'ƌŽƵŶĚǁĂƚĞƌŽŶƐĞƌǀĂƚŝŽŶĂŶĚZĞĐŽǀĞƌǇŽŵƉŽŶĞŶƚ͕ĂŶĂŶŶƵĂůĂǀĞƌĂŐĞŽĨϱϬ͕ϬϬϬ
ĂĐƌĞͲĨĞĞƚ;&ͿŽĨŐƌŽƵŶĚǁĂƚĞƌǁŽƵůĚďĞƉƵŵƉĞĚĨƌŽŵƚŚĞďĂƐŝŶŽǀĞƌĂϱϬͲǇĞĂƌƉĞƌŝŽĚĨŽƌ
ĚĞůŝǀĞƌǇƚŽWƌŽũĞĐƚWĂƌƚŝĐŝƉĂŶƚƐŝŶĂĐĐŽƌĚĂŶĐĞǁŝƚŚĂŐƌĞĞŵĞŶƚƐǁŝƚŚĂĚŝǌĂŶĚƚŚĞ'ƌŽƵŶĚǁĂƚĞƌ
DĂŶĂŐĞŵĞŶƚ͕DŽŶŝƚŽƌŝŶŐ͕ĂŶĚDŝƚŝŐĂƚŝŽŶWůĂŶ;'DDDWͿ͘dŚĞ'DDDWŚĂƐďĞĞŶĚĞǀĞůŽƉĞĚƚŽ
ŐƵŝĚĞƚŚĞůŽŶŐͲƚĞƌŵŐƌŽƵŶĚǁĂƚĞƌŵĂŶĂŐĞŵĞŶƚŽĨƚŚĞďĂƐŝŶĨŽƌƚŚĞĂĚŝǌWƌŽũĞĐƚ;^͕ϮϬϭϮďͿ͘
dŚĞůĞǀĞůŽĨŐƌŽƵŶĚǁĂƚĞƌƉƵŵƉŝŶŐƉƌŽƉŽƐĞĚƵŶĚĞƌƚŚĞ'ƌŽƵŶĚǁĂƚĞƌŽŶƐĞƌǀĂƚŝŽŶĂŶĚ
ZĞĐŽǀĞƌǇŽŵƉŽŶĞŶƚŝƐĚĞƐŝŐŶĞĚƐƉĞĐŝĨŝĐĂůůǇƚŽĞǆƚƌĂĐƚĂŶĚĐŽŶƐĞƌǀĞŐƌŽƵŶĚǁĂƚĞƌƚŚĂƚǁŽƵůĚ
ŽƚŚĞƌǁŝƐĞŵŝŐƌĂƚĞƚŽƚŚĞĚƌǇůĂŬĞƐ͕ĞŶƚĞƌƚŚĞďƌŝŶĞǌŽŶĞ͕ĂŶĚĞǀĂƉŽƌĂƚĞ͘dŚĞ'ƌŽƵŶĚǁĂƚĞƌ
ŽŶƐĞƌǀĂƚŝŽŶĂŶĚZĞĐŽǀĞƌǇŽŵƉŽŶĞŶƚŝƐĂŶĂůǇǌĞĚĂƚĂƉƌŽũĞĐƚůĞǀĞůŝŶƚŚĞ&ŝŶĂůŶǀŝƌŽŶŵĞŶƚĂů
/ŵƉĂĐƚZĞƉŽƌƚ;&/ZͿŝŶĂĐĐŽƌĚĂŶĐĞǁŝƚŚĂůŝĨŽƌŶŝĂŶǀŝƌŽŶŵĞŶƚĂůYƵĂůŝƚǇĐƚ;YͿ'ƵŝĚĞůŝŶĞƐΖ
^ĞĐƚŝŽŶƐϭϱϭϲϭĂŶĚϭϱϯϳϴ;ĂͿ;^͕ϮϬϭϮĂͿ͘



ϲ

ƉƉĞŶĚŝǆ͗ ĂĚŝǌWƌŽũĞĐƚKǀĞƌǀŝĞǁ
:ĂŶƵĂƌǇϮϬϭϵ




&ŝŐƵƌĞϰ͗ŽŶĐĞƉƚƵĂů^ƵƌĨĂĐĞĂŶĚ'ƌŽƵŶĚǁĂƚĞƌ&ůŽǁ͘^ŽƵƌĐĞ͗^͕ϮϬϭϮϰ͕&ŝŐƵƌĞϯͲϯĂ

ϰ



ŶǀŝƌŽŶŵĞŶƚĂů^ĐŝĞŶĐĞƐƐŽĐŝĂƚĞƐ;^Ϳ͘;ϮϬϭϮĂͿ͘&ŝŶĂůŶǀŝƌŽŶŵĞŶƚĂů/ŵƉĂĐƚZĞƉŽƌƚ;&/ZͿĨŽƌƚŚĞĂĚŝǌ
sĂůůĞǇtĂƚĞƌŽŶƐĞƌǀĂƚŝŽŶ͕ZĞĐŽǀĞƌǇ͕ĂŶĚ^ƚŽƌĂŐĞWƌŽũĞĐƚ͕WƌĞƉĂƌĞĚĨŽƌ^ĂŶƚĂDĂƌŐĂƌŝƚĂtĂƚĞƌ
ŝƐƚƌŝĐƚ;^DtͿ͘^,ηϮϬϭϭϬϯϭϬϬϮ͘:ƵůǇ͘

ϳ

ƉƉĞŶĚŝǆ͗ ĂĚŝǌWƌŽũĞĐƚKǀĞƌǀŝĞǁ
:ĂŶƵĂƌǇϮϬϭϵ




Ϯ͘Ϭ ^/d^dd/E'
dŚĞĨŽůůŽǁŝŶŐƐĞĐƚŝŽŶƉƌŽǀŝĚĞƐĂĚĞƐĐƌŝƉƚŝŽŶŽĨƚŚĞĂƌĞĂƚŚĂƚƐƵƌƌŽƵŶĚƐƚŚĞĂĚŝǌWƌŽũĞĐƚ
ŝŶĐůƵĚŝŶŐƚŚĞ&ĞŶŶĞƌ͕>ĂŶĨĂŝƌ͕ƌŝƐƚŽů͕ĂĚŝǌ͕ĂŶĚKttĂƚĞƌƐŚĞĚƐ͘dŚĞĨŽůůŽǁŝŶŐĚŝƐĐƵƐƐŝŽŶƐ
ŝŶĐůƵĚĞĂŶŽǀĞƌǀŝĞǁŽĨƚŚĞůŽĐĂƚŝŽŶ͕ƚŽƉŽŐƌĂƉŚǇ͕ƐƵƌĨŝĐŝĂůŐĞŽůŽŐǇ͕ƐƚƌƵĐƚƵƌĂůŐĞŽůŽŐǇ͕ŐĞŽůŽŐŝĐ
ĚĞǀĞůŽƉŵĞŶƚ͕ƐƚƌĂƚŝŐƌĂƉŚǇ͕ĐůŝŵĂƚĞ͕ƐƵƌĨĂĐĞǁĂƚĞƌ͕ůĂŶĚƵƐĞ͕ĂŶĚŐƌŽƵŶĚǁĂƚĞƌƉƌŽĚƵĐƚŝŽŶ͘dŚĞ
ŝŶĨŽƌŵĂƚŝŽŶŝƐƚĂŬĞŶĚŝƌĞĐƚůǇĨƌŽŵĂƋƵŝůŽŐŝĐ;ϮϬϭϯͿ͘

Ϯ͘ϭ

>ŽĐĂƚŝŽŶ

dŚĞĂĚŝǌWƌŽũĞĐƚŝƐůŽĐĂƚĞĚĂƚƚŚĞĐŽŶĨůƵĞŶĐĞŽĨƚŚĞ&ĞŶŶĞƌ͕Kt͕ĂĚŝǌ͕ĂŶĚƌŝƐƚŽů
tĂƚĞƌƐŚĞĚƐ;ƐĞĞ&ŝŐƵƌĞϮͿ͘dŚĞĂĚŝǌWƌŽũĞĐƚŝƐĂƉƉƌŽǆŝŵĂƚĞůǇϭϳŵŝůĞƐĞĂƐƚŽĨŵďŽǇŝŶ^ĂŶ
ĞƌŶĂƌĚŝŶŽŽƵŶƚǇ͕ĂůŝĨŽƌŶŝĂ;ƐĞĞ&ŝŐƵƌĞƐϭĂŶĚϮͿ͘
dŚĞǁĂƚĞƌƐŚĞĚƐƚŚĂƚƐƵƌƌŽƵŶĚƚŚĞĂĚŝǌWƌŽũĞĐƚĂƌĞůŽĐĂƚĞĚŝŶƚŚĞĂƐƚĞƌŶDŽũĂǀĞĞƐĞƌƚ͕ǁŚŝĐŚ
ŝƐĂƉĂƌƚŽĨƚŚĞĂƐŝŶĂŶĚZĂŶŐĞ'ĞŽŵŽƌƉŚŝĐWƌŽǀŝŶĐĞŽĨƚŚĞǁĞƐƚĞƌŶhŶŝƚĞĚ^ƚĂƚĞƐ;ƐĞĞ&ŝŐƵƌĞ
ϯͿ͘KĨƚŚĞƐĞǁĂƚĞƌƐŚĞĚƐ͕ƚŚĞ&ĞŶŶĞƌtĂƚĞƌƐŚĞĚŚĂƐƚŚĞŚŝŐŚĞƐƚŵŽƵŶƚĂŝŶĞůĞǀĂƚŝŽŶƐĂŶĚůĂƌŐĞƐƚ
ƐƵƌĨĂĐĞĂƌĞĂ͘dŚŝƐǁĂƚĞƌƐŚĞĚĞŶĐŽŵƉĂƐƐĞƐĂƉƉƌŽǆŝŵĂƚĞůǇϭ͕ϭϬϬƐƋƵĂƌĞŵŝůĞƐ;ŵŝϮͿĂŶĚŝƐ
ďŽƵŶĚĞĚďǇƚŚĞ'ƌĂŶŝƚĞ͕WƌŽǀŝĚĞŶĐĞ͕ĂŶĚEĞǁzŽƌŬDŽƵŶƚĂŝŶƐŽŶƚŚĞǁĞƐƚĂŶĚŶŽƌƚŚĂŶĚƚŚĞ
WŝƵƚĞ͕^ŚŝƉ͕ĂŶĚDĂƌďůĞDŽƵŶƚĂŝŶƐŽŶƚŚĞĞĂƐƚĂŶĚƐŽƵƚŚ;^͕ϮϬϭϮĂͿ͘
dŚĞ&ĞŶŶĞƌ'ĂƉŽĐĐƵƌƐďĞƚǁĞĞŶƚŚĞDĂƌďůĞĂŶĚ^ŚŝƉDŽƵŶƚĂŝŶƐŶĞĂƌƚŚĞůŽĐĂƚŝŽŶŽĨƚŚĞĂĚŝǌ
WƌŽũĞĐƚ͘dŚĞ&ĞŶŶĞƌ'ĂƉŝƐƚŚĞůŽĐĂƚŝŽŶŽĨƚŚĞŐƌŽƵŶĚǁĂƚĞƌŽƵƚĨůŽǁŽĨƚŚĞ&ĞŶŶĞƌtĂƚĞƌƐŚĞĚ
ŝŶƚŽƚŚĞƌŝƐƚŽůĂŶĚĂĚŝǌtĂƚĞƌƐŚĞĚƐ͘dŚĞůŝƉƉĞƌDŽƵŶƚĂŝŶƐƌŝƐĞĨƌŽŵƚŚĞƐŽƵƚŚĞƌŶƉŽƌƚŝŽŶŽĨ
ƚŚĞ&ĞŶŶĞƌǁĂƚĞƌƐŚĞĚ͕ũƵƐƚŶŽƌƚŚǁĞƐƚŽĨ&ĞŶŶĞƌ'ĂƉ;,ϮD,ŝůů͕ϮϬϭϬͿ͘

Ϯ͘Ϯ

dŽƉŽŐƌĂƉŚǇ

dŚĞĂƐŝŶĂŶĚZĂŶŐĞ'ĞŽŵŽƌƉŚŝĐWƌŽǀŝŶĐĞŝƐĐŚĂƌĂĐƚĞƌŝǌĞĚďǇĂƐĞƌŝĞƐŽĨŶŽƌƚŚǁĞƐƚͬƐŽƵƚŚĞĂƐƚ
ƚƌĞŶĚŝŶŐŵŽƵŶƚĂŝŶĂŶĚǀĂůůĞǇƐĨŽƌŵĞĚůĂƌŐĞůǇďǇĨĂƵůƚŝŶŐ͘KŶĞŽĨƚŚĞƉƌŽŵŝŶĞŶƚĨĞĂƚƵƌĞƐŽĨƚŚĞ
ĂƌĞĂŝƐƚŚĞƌŝƐƚŽůdƌŽƵŐŚ͕ĂŵĂũŽƌƐƚƌƵĐƚƵƌĂůĚĞƉƌĞƐƐŝŽŶĐĂƵƐĞĚďǇĨĂƵůƚŝŶŐ;ŝ͘Ğ͕͘ĂŐƌĂďĞŶͿ͘dŚĞ
ƌŝƐƚŽůdƌŽƵŐŚĞŶĐŽŵƉĂƐƐĞƐƚŚĞƌŝƐƚŽůĂŶĚĂĚŝǌtĂƚĞƌƐŚĞĚƐƚŚĂƚƚŽŐĞƚŚĞƌĨŽƌŵĂƌĞůĂƚŝǀĞůǇ
ůŽǁůĂŶĚĂƌĞĂƚŚĂƚĞǆƚĞŶĚƐĨƌŽŵũƵƐƚƐŽƵƚŚŽĨ>ƵĚůŽǁ͕ĂůŝĨŽƌŶŝĂ͕ŽŶƚŚĞŶŽƌƚŚǁĞƐƚ͕ƚŽĂ
ƚŽƉŽŐƌĂƉŚŝĐĂŶĚƐƵƌĨĂĐĞĚƌĂŝŶĂŐĞĚŝǀŝĚĞďĞƚǁĞĞŶƚŚĞŽǆĐŽŵďĂŶĚ/ƌŽŶDŽƵŶƚĂŝŶƐŽŶƚŚĞ
ƐŽƵƚŚǁĞƐƚ;ƐĞĞ&ŝŐƵƌĞϱͿ͘dŚĞƌŝƐƚŽůĂŶĚĂĚŝǌsĂůůĞǇƐĂƌĞďŽƵŶĚĞĚŽŶƚŚĞƐŽƵƚŚǁĞƐƚďǇƚŚĞ
ƵůůŝŽŶ͕^ŚĞĞƉ,ŽůĞ͕ĂůƵŵĞƚ͕ĂŶĚŽǆĐŽŵďDŽƵŶƚĂŝŶƐĂŶĚŽŶƚŚĞŶŽƌƚŚĞĂƐƚďǇƚŚĞƌŝƐƚŽů͕
DĂƌďůĞ͕^ŚŝƉ͕KůĚtŽŵĂŶ͕ĂŶĚ/ƌŽŶDŽƵŶƚĂŝŶƐ͘
dŚĞĂĚŝǌĂŶĚƌŝƐƚŽůƌǇ>ĂŬĞƐĂƌĞƐĞƉĂƌĂƚĞĚďǇĂůŽǁƚŽƉŽŐƌĂƉŚŝĐĂŶĚƐƵƌĨĂĐĞĚƌĂŝŶĂŐĞĚŝǀŝĚĞ
;,ϮD,ŝůů͕ϮϬϭϬͿ͘sŽůĐĂŶŝĐĞƌƵƉƚŝŽŶƐĂŶĚƌĞƐƵůƚĂŶƚůĂǀĂĨůŽǁƐĨƌŽŵƚŚĞŵďŽǇĐŝŶĚĞƌĐŽŶĞ
ŚĂǀĞĐƌĞĂƚĞĚĂůŽǁƚŽƉŽŐƌĂƉŚŝĐƌŝĚŐĞƚŚĂƚĚŝǀŝĚĞƐƚŚĞƌŝƐƚŽůtĂƚĞƌƐŚĞĚŝŶƚŽƚǁŽƐƵƌĨĂĐĞǁĂƚĞƌ
ĐĂƚĐŚŵĞŶƚƐ͘^ƵƌĨĂĐĞǁĂƚĞƌǁĞƐƚŽĨƚŚĞĚŝǀŝĚĞĚŽĞƐŶŽƚĨůŽǁƚŽƌŝƐƚŽůƌǇ>ĂŬĞ͕ďƵƚƌĂƚŚĞƌ


ϴ
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ĞǀĂƉŽƌĂƚĞƐĂƚĂƚŽƉŽŐƌĂƉŚŝĐůŽǁǁĞƐƚŽĨƚŚĞůĂǀĂĨůŽǁƐ͖ǁŚĞƌĞĂƐ͕ƐƵƌĨĂĐĞǁĂƚĞƌĞĂƐƚŽĨƚŚĞ
ĚŝǀŝĚĞĚŽĞƐĨůŽǁƚŽƌŝƐƚŽůƌǇ>ĂŬĞ͘
dŚĞEĞǁzŽƌŬDŽƵŶƚĂŝŶƐ͕ĂƚƚŚĞŶŽƌƚŚĞƌŶĞǆƚĞŶƚŽĨƚŚĞWƌŽũĞĐƚĂƌĞĂ͕ƌŝƐĞƚŽĞůĞǀĂƚŝŽŶƐŽĨ
ĂƉƉƌŽǆŝŵĂƚĞůǇϳ͕ϱϯϮĨĞĞƚĂďŽǀĞŵĞĂŶƐĞĂůĞǀĞů;D^>Ϳ͘dŚĞ'ƌĂŶŝƚĞĂŶĚWƌŽǀŝĚĞŶĐĞDŽƵŶƚĂŝŶƐ͕
ƚŽƚŚĞǁĞƐƚĂŶĚŶŽƌƚŚǁĞƐƚ͕ƌĂŶŐĞĨƌŽŵϲ͕ϳϴϲĨĞĞƚƚŽϳ͕ϭϳϴĨĞĞƚĂďŽǀĞD^>͕ƌĞƐƉĞĐƚŝǀĞůǇ͘dŚĞ
WŝƵƚĞDŽƵŶƚĂŝŶƐůŽĐĂƚĞĚƚŽƚŚĞŶŽƌƚŚĞĂƐƚ͕ƌĂŶŐĞƵƉƚŽϰ͕ϭϲϱĨĞĞƚĂďŽǀĞD^>͘dŚĞůŝƉƉĞƌ
DŽƵŶƚĂŝŶƐŝŶƚŚĞĐĞŶƚĞƌŽĨƚŚĞWƌŽũĞĐƚĂƌĞĂƌŝƐĞƚŽĂŶĞůĞǀĂƚŝŽŶŽĨŵŽƌĞƚŚĂŶϰ͕ϲϬϬĨĞĞƚĂďŽǀĞ
D^>͘&ŝŶĂůůǇ͕ƚŚĞDĂƌďůĞĂŶĚ^ŚŝƉDŽƵŶƚĂŝŶƐ͕ůŽĐĂƚĞĚƚŽƚŚĞƐŽƵƚŚǁĞƐƚĂŶĚƐŽƵƚŚŽĨƚŚĞůŝƉƉĞƌ
DŽƵŶƚĂŝŶƐŝŶƚŚĞĐĞŶƚĞƌŽĨƚŚĞWƌŽũĞĐƚĂƌĞĂ͕ƌĂŶŐĞƵƉƚŽϯ͕ϴϰϮĨĞĞƚĂŶĚϯ͕ϮϯϵĨĞĞƚĂďŽǀĞD^>͕
ƌĞƐƉĞĐƚŝǀĞůǇ͘'ĞŶĞƌĂůůǇ͕ƚŚĞ&ĞŶŶĞƌsĂůůĞǇƐůŽƉĞƐƐŽƵƚŚǁĂƌĚƚŽǁĂƌĚƚŚĞ&ĞŶŶĞƌ'ĂƉ͕ǁŚŝĐŚŝƐ
ƚŚĞŐƌŽƵŶĚǁĂƚĞƌŽƵƚůĞƚĨƌŽŵƚŚĞǀĂůůĞǇ͕ĂƚĂŶĞůĞǀĂƚŝŽŶŽĨĂďŽƵƚϵϬϬĨĞĞƚĂďŽǀĞD^>;,ϮD,ŝůů͕
ϮϬϭϬͿ͘
dŚĞŵŽƵŶƚĂŝŶƌĂŶŐĞƐƐƵƌƌŽƵŶĚŝŶŐƚŚĞƌŝƐƚŽůĂŶĚĂĚŝǌtĂƚĞƌƐŚĞĚƐĂƌĞůŽǁĞƌŝŶĞůĞǀĂƚŝŽŶƚŚĂŶ
ƚŚŽƐĞŵŽƵŶƚĂŝŶƌĂŶŐĞƐƐƵƌƌŽƵŶĚŝŶŐƚŚĞ&ĞŶŶĞƌtĂƚĞƌƐŚĞĚ͘WĞĂŬĞůĞǀĂƚŝŽŶƐĨŽƌƚŚĞƐĞ
ŵŽƵŶƚĂŝŶƐŝŶĐůƵĚĞƚŚĞĨŽůůŽǁŝŶŐ͗ƌŝƐƚŽůĂƚϯ͕ϰϮϮĨĞĞƚĂďŽǀĞD^>͖/ƌŽŶĂƚϯ͕ϮϵϲĨĞĞƚĂďŽǀĞD^>͖
ƵůůŝŽŶĂƚϰ͕ϭϴϳĨĞĞƚĂďŽǀĞD^>͖^ŚĞĞƉ,ŽůĞĂƚϰ͕ϲϴϱĨĞĞƚĂďŽǀĞD^>͖ĂůƵŵĞƚĂƚϭ͕ϳϱϭĨĞĞƚ
ĂďŽǀĞD^>͖ĂŶĚŽǆĐŽŵďĂƚϰ͕ϰϭϲĨĞĞƚĂďŽǀĞD^>͘
dŚĞĂůůƵǀŝĂůďĂƐŝŶƐƐƵƌƌŽƵŶĚĞĚďǇƚŚĞƐĞŵŽƵŶƚĂŝŶƌĂŶŐĞƐĨŽƌŵŐĞŶƚůǇƐůŽƉŝŶŐƚŽƉŽŐƌĂƉŚŝĐ
ǀĂůůĞǇƐ͘/ŶƚŚĞ>ĂŶĨĂŝƌsĂůůĞǇ͕ƚŚĞĂůůƵǀŝĂůƐƵƌĨĂĐĞƐůŽƉĞƐƚŽƚŚĞƐŽƵƚŚĞĂƐƚĂŶĚƌĂŶŐĞƐŝŶĞůĞǀĂƚŝŽŶ
ĨƌŽŵĂƉƉƌŽǆŝŵĂƚĞůǇϰ͕ϱϬϬƚŽϯ͕ϱϬϬĨĞĞƚĂďŽǀĞD^>͘/ŶƚŚĞ&ĞŶŶĞƌsĂůůĞǇ͕ƚŚĞĂůůƵǀŝĂůƐƵƌĨĂĐĞ
ƐůŽƉĞƐŐĞŶĞƌĂůůǇƚŽƚŚĞƐŽƵƚŚĂŶĚƌĂŶŐĞƐŝŶĞůĞǀĂƚŝŽŶĨƌŽŵϯ͕ϱϬϬƚŽϭ͕ϬϬϬĨĞĞƚĂďŽǀĞD^>͘/Ŷ
ƚŚĞKt͕ƚŚĞĂůůƵǀŝĂůƐƵƌĨĂĐĞƐůŽƉĞƐƚŽƚŚĞƐŽƵƚŚĞĂƐƚĂŶĚƌĂŶŐĞƐŝŶĞůĞǀĂƚŝŽŶĨƌŽŵϮ͕ϱϬϬƚŽϭϬϬ
ĨĞĞƚĂďŽǀĞD^>͘/ŶƚŚĞƌŝƐƚŽůĂŶĚĂĚŝǌsĂůůĞǇƐ͕ƚŚĞĂůůƵǀŝĂůƐƵƌĨĂĐĞƐůŽƉĞƐƌĂĚŝĂůůǇƚŽǁĂƌĚƚŚĞ
ĚƌǇůĂŬĞƐ͕ĂŶĚƌĂŶŐĞƐŝŶĞůĞǀĂƚŝŽŶĨƌŽŵϭ͕ϬϬϬƚŽϲϬϬĨĞĞƚĂďŽǀĞD^>͘
dŚĞƌŝƐƚŽůĂŶĚĂĚŝǌƌǇ>ĂŬĞƐƌĞƉƌĞƐĞŶƚƚŚĞůŽǁĞƐƚĞůĞǀĂƚŝŽŶƐǁŝƚŚŝŶƚŚĞǁĂƚĞƌƐŚĞĚƐĂƚϱϵϱ
ĂŶĚϱϰϱĨĞĞƚĂďŽǀĞD^>͕ƌĞƐƉĞĐƚŝǀĞůǇ͘
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&ŝŐƵƌĞϱ͗WƌŽũĞĐƚƌĞĂdŽƉŽŐƌĂƉŚǇϱ


ϱ



ƋƵŝůŽŐŝĐ͕/ŶĐ͘;ϮϬϭϯͿ͘ZĞǀŝĞǁŽĨdŚĞ'ƌŽƵŶĚǁĂƚĞƌ,ǇĚƌŽůŽŐǇŽĨƚŚĞĂĚŝǌWƌŽũĞĐƚ͕^ĂŶĞƌŶĂƌĚŝŶŽ
ŽƵŶƚǇ͕ĂůŝĨŽƌŶŝĂ͘
ϭϬ

ƉƉĞŶĚŝǆ͗ ĂĚŝǌWƌŽũĞĐƚKǀĞƌǀŝĞǁ
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Ϯ͘ϯ

^ƵƌĨŝĐŝĂů'ĞŽůŽŐǇ

dŚĞƐƵƌĨŝĐŝĂůŐĞŽůŽŐǇŝŶƚŚĞǀŝĐŝŶŝƚǇŽĨƚŚĞĂĚŝǌWƌŽũĞĐƚĐĂŶďĞĐůĂƐƐŝĨŝĞĚŝŶƚŽƚŚĞĨŽůůŽǁŝŶŐƚŚƌĞĞ
ƚǇƉĞƐŽĨĐŽǀĞƌ;ƐĞĞ&ŝŐƵƌĞϲͿ͗
y ĞĚƌŽĐŬŽƵƚĐƌŽƉƐĂŶĚŵŽƵŶƚĂŝŶĞǆƉŽƐƵƌĞƐ
y ,ŝůůƐůŽƉĞĞƌŽƐŝŽŶĂůĚĞƉŽƐŝƚƐ
y ůůƵǀŝĂůďĂƐŝŶƐ
/ŶŐĞŶĞƌĂů͕ƚŚĞďĞĚƌŽĐŬŽƵƚĐƌŽƉƐĂŶĚĞǆƉŽƐƵƌĞƐŝŶƚŚĞŵŽƵŶƚĂŝŶƐĂƌĞĞŝƚŚĞƌƌĐŚĞĂŶŐƌĂŶŝƚĞ͕
ĂŵďƌŝĂŶƐŚĂůĞ͕ĚŽůŽŵŝƚŝĐůŝŵĞƐƚŽŶĞĂŶĚƋƵĂƌƚǌŝƚĞ͕WĞƌŵŝĂŶĐĂƌďŽŶĂƚĞůŝŵĞƐƚŽŶĞ͕ĂŶĚ:ƵƌĂƐƐŝĐ
ŐƌĂŶŝƚĞ͕ǁŝƚŚƐŽŵĞdĞƌƚŝĂƌǇǀŽůĐĂŶŝĐƐ͘dŚĞŚŝůůƐůŽƉĞĚĞƉŽƐŝƚƐĂƌĞĞŝƚŚĞƌĞǆƉŽƐĞĚDŝŽĐĞŶĞ
ĨĂŶŐůŽŵĞƌĂƚĞƐŽƌYƵĂƚĞƌŶĂƌǇĐŽůůƵǀŝƵŵ͕ƚĂůƵƐ͕ĂŶĚůĂŶĚƐůŝĚĞĚĞƉŽƐŝƚƐ͕ǁŝƚŚĚŝƐĂŐŐƌĞŐĂƚĞĚĐŽǀĞƌ
ŽǀĞƌƚŚĞŵŽƵŶƚĂŝŶďĞĚƌŽĐŬ͘dŚĞƐƵƌĨŝĐŝĂůŵĂƚĞƌŝĂůƐŝŶƚŚĞĂůůƵǀŝĂůďĂƐŝŶƐĂƌĞŐĞŶĞƌĂůůǇĐŽĂƌƐĞͲ
ŐƌĂŝŶĞĚYƵĂƚĞƌŶĂƌǇƐĞĚŝŵĞŶƚƐƌĂŶŐŝŶŐĨƌŽŵĨŝŶĞͲƐĂŶĚƚŽĐŽďďůĞƐ͕ǁŝƚŚƐŽŵĞĨŝŶĞƌͲŐƌĂŝŶĞĚ
,ŽůŽĐĞŶĞƐĞĚŝŵĞŶƚŝŶĞƉŚĞŵĞƌĂůƐƚƌĞĂŵĐŚĂŶŶĞůƐ͘
ĂĚŝǌĂŶĚƌŝƐƚŽůƌǇ>ĂŬĞƐĂƌĞůŽĐĂůůǇďŽƌĚĞƌĞĚďǇĂĐƚŝǀĞĚƵŶĞƐĨŽƌŵĞĚďǇĨŝŶĞƚŽŵĞĚŝƵŵͲ
ŐƌĂŝŶĞĚǁŝŶĚďůŽǁŶƐĂŶĚ͘dŚĞƐĞ,ŽůŽĐĞŶĞĚĞƉŽƐŝƚƐŽǀĞƌůŝĞŽůĚĞƌƉůĂǇĂĚĞƉŽƐŝƚƐŽĨĚŝĨĨĞƌĞŶƚŝĂƚĞĚ
YƵĂƚĞƌŶĂƌǇĂŐĞ;,ϮD,ŝůů͕ϮϬϭϬͿ͘
ŵďŽǇƌĂƚĞƌ͕ůŽĐĂƚĞĚŶĞĂƌƚŚĞǁĞƐƚĞƌŶŵĂƌŐŝŶŽĨƌŝƐƚŽůƌǇ>ĂŬĞ͕ŝƐĂďĂƐĂůƚŝĐĐŝŶĚĞƌĐŽŶĞĂŶĚ
ůĂǀĂĨŝĞůĚďĞůŝĞǀĞĚƚŽďĞĂƐǇŽƵŶŐĂƐϲ͕ϬϬϬǇĞĂƌƐ͘

Ϯ͘ϰ

^ƚƌƵĐƚƵƌĂů'ĞŽůŽŐǇ

dŚĞůĂƌŐĞƌĂƌĞĂŽĨƐƚƵĚǇŝƐůŽĐĂƚĞĚĂƚƚŚĞĞĂƐƚĞƌŶŵĂƌŐŝŶŽĨƚŚĞĞĂƐƚĞƌŶĂůŝĨŽƌŶŝĂƐŚĞĂƌǌŽŶĞ͕Ă
ďƌŽĂĚƐĞŝƐŵŝĐĂůůǇĂĐƚŝǀĞƌĞŐŝŽŶĚŽŵŝŶĂƚĞĚďǇŶŽƌƚŚǁĞƐƚͲƚƌĞŶĚŝŶŐƌŝŐŚƚͲůĂƚĞƌĂůƐƚƌŝŬĞͲƐůŝƉ
ĨĂƵůƚŝŶŐ͘ZŽƵŐŚůǇĂĚŽǌĞŶĨĂƵůƚǌŽŶĞƐƐŚŽǁŝŶŐĞǀŝĚĞŶĐĞŽĨYƵĂƌƚĞƌŶĂƌǇŵŽǀĞŵĞŶƚ;ĚƵƌŝŶŐƚŚĞ
ůĂƐƚϭ͘ϲŵŝůůŝŽŶǇĞĂƌƐͿŚĂǀĞďĞĞŶŝĚĞŶƚŝĨŝĞĚŝŶ͕ĂŶĚĂĚũĂĐĞŶƚƚŽ͕ƌŝƐƚŽů͕ĂĚŝǌ͕ĂŶĚ&ĞŶŶĞƌsĂůůĞǇƐ
;,ϮD,ŝůů͕ϮϬϭϬͿ͘
ĂĚŝǌsĂůůĞǇŝƐƵŶĚĞƌůĂŝŶďǇƚǁŽŵĂũŽƌŶŽƌƚŚǁĞƐƚͲƚƌĞŶĚŝŶŐĨĂƵůƚƐ͕ŝŶĨĞƌƌĞĚŽŶƚŚĞďĂƐŝƐŽĨŐƌĂǀŝƚǇ
ĂŶĚŵĂŐŶĞƚŝĐĚĂƚĂ͘dŚĞƐĞĨĂƵůƚǌŽŶĞƐŚĂǀĞƐƚƌŝŬĞůĞŶŐƚŚƐŽĨĂƚůĞĂƐƚϮϱŵŝůĞƐĂŶĚŵĂǇŵĞƌŐĞƚŽ
ƚŚĞŶŽƌƚŚĂŶĚŶŽƌƚŚǁĞƐƚǁŝƚŚĞǆƚĞŶƐŝŽŶƐŽĨƚŚĞƌŝƐƚŽůͲ'ƌĂŶŝƚĞDŽƵŶƚĂŝŶƐĂŶĚ^ŽƵƚŚƌŝƐƚŽů
DŽƵŶƚĂŝŶƐĨĂƵůƚǌŽŶĞƐ;,ϮD,ŝůů͕ϮϬϭϬͿ͘
ZŝŐŚƚͲůĂƚĞƌĂůƐůŝƉŽĨĂƐŵƵĐŚĂƐϭϲŵŝůĞƐĂůŽŶŐƚŚĞĂĚŝǌsĂůůĞǇĨĂƵůƚǌŽŶĞŚĂƐďĞĞŶƉŽƐƚƵůĂƚĞĚŽŶ
ƚŚĞďĂƐŝƐŽĨĐŽƌƌĞůĂƚŝŽŶŽĨĂĚŝƐƚŝŶĐƚŝǀĞWƌĞĐĂŵďƌŝĂŶŐŶĞŝƐƐƵŶŝƚĂĐƌŽƐƐƚŚĞǌŽŶĞ͘^ůŝĐŬĞŶƐŝĚĞ
ƐƵƌĨĂĐĞƐƉƌŽĚƵĐĞĚďǇĨĂƵůƚŵŽǀĞŵĞŶƚĂŶĚƐƚĞĞƉůǇĚŝƉƉŝŶŐƐĞĚŝŵĞŶƚƐƌĞĐŽǀĞƌĞĚĨƌŽŵĐŽƌĞĚĚƌŝůů
ŚŽůĞƐďĞŶĞĂƚŚĂĚŝǌƌǇ>ĂŬĞƐƵŐŐĞƐƚƚŚĞĨĂƵůƚǌŽŶĞĚŝƐƉůĂĐĞƐƐĞĚŝŵĞŶƚƐŽĨWůĞŝƐƚŽĐĞŶĞĂŐĞ
;,ϮD,ŝůů͕ϮϬϭϬͿ͘



ϭϭ

ƉƉĞŶĚŝǆ͗ ĂĚŝǌWƌŽũĞĐƚKǀĞƌǀŝĞǁ
:ĂŶƵĂƌǇϮϬϭϵ




&ŝŐƵƌĞϲ͗ZĞŐŝŽŶĂů^ƵƌĨŝĐŝĂů'ĞŽůŽŐǇϲ


ϲ



ƋƵŝůŽŐŝĐ͕/ŶĐ͘;ϮϬϭϯͿ͘ZĞǀŝĞǁŽĨdŚĞ'ƌŽƵŶĚǁĂƚĞƌ,ǇĚƌŽůŽŐǇŽĨƚŚĞĂĚŝǌWƌŽũĞĐƚ͕^ĂŶĞƌŶĂƌĚŝŶŽ
ŽƵŶƚǇ͕ĂůŝĨŽƌŶŝĂ͘

ϭϮ

ƉƉĞŶĚŝǆ͗ ĂĚŝǌWƌŽũĞĐƚKǀĞƌǀŝĞǁ
:ĂŶƵĂƌǇϮϬϭϵ




ƌŝƐƚŽůƌǇ>ĂŬĞŝƐďŽƌĚĞƌĞĚďǇƉƌŽďĂďůĞĞǆƚĞŶƐŝŽŶƐŽĨƚŚĞĂĚŝǌsĂůůĞǇĂŶĚ^ŽƵƚŚƌŝƐƚŽů
DŽƵŶƚĂŝŶĨĂƵůƚǌŽŶĞƐƚŽƚŚĞĞĂƐƚ͕ĂŶĚďǇƉƌŽďĂďůĞĞǆƚĞŶƐŝŽŶƐŽĨƚŚĞƌŽĂĚǁĞůů>ĂŬĞĂŶĚƌǇ
>ĂŬĞĨĂƵůƚǌŽŶĞƐƚŽƚŚĞǁĞƐƚ͘'ĞŽƉŚǇƐŝĐĂůĚĂƚĂŝŶĚŝĐĂƚĞƚŚŝƐƐƚƌƵĐƚƵƌĂůĚĞƉƌĞƐƐŝŽŶ;ŽƌŐƌĂďĞŶͿ
ŵĂǇĞǆĐĞĞĚϲ͕ϬϬϬĨĞĞƚŝŶĚĞƉƚŚ͘'ĞŽůŽŐŝĐĐŽƌĞƐƌĞĐŽǀĞƌĞĚĨƌŽŵĚƌŝůůŝŶŐĂƚĚĞƉƚŚƐŽĨŵŽƌĞƚŚĂŶ
ϭ͕ϬϬϬĨĞĞƚďĞŶĞĂƚŚƌŝƐƚŽůƌǇ>ĂŬĞƐƵŐŐĞƐƚƚŚĂƚƐƵďƐŝĚĞŶĐĞŽĨƚŚŝƐďĂƐŝŶďĞŐĂŶďǇWůŝŽĐĞŶĞƚŝŵĞ
ĂŶĚĐŽŶƚŝŶƵĞƐƚŽƚŚĞƉƌĞƐĞŶƚ͕ĂŶĚƚŚĞƌĞĨŽƌĞŵĂǇďĞƚĞĐƚŽŶŝĐĂůůǇĂĐƚŝǀĞ;,ϮD,ŝůů͕ϮϬϭϬͿ͘
&ĞŶŶĞƌ'ĂƉĂƉƉĞĂƌƐƚŽďĞĂƐƚƌƵĐƚƵƌĂůƐƵďͲŐƌĂďĞŶ͕ĨŽƌŵĞĚďǇĂƐǇƐƚĞŵŽĨŶŽƌƚŚĞĂƐƚͲƚƌĞŶĚŝŶŐ͕
ŶŽƌƚŚǁĞƐƚͲĚŝƉƉŝŶŐŶŽƌŵĂůĨĂƵůƚƐ͕ƐŽŵĞŽĨǁŚŝĐŚĂƌĞĞǆƉŽƐĞĚŝŶŽƵƚĐƌŽƉƐŽĨƚŚĞďĞĚƌŽĐŬƚŚĂƚ
ĨůĂŶŬƚŚĞŐĂƉ͘dŚĞƉƌĞƐĞŶĐĞŽĨƚŚĞƐĞŶŽƌƚŚĞĂƐƚͲƚƌĞŶĚŝŶŐĨĂƵůƚƐďĞŶĞĂƚŚƚŚĞĂůůƵǀŝĂůĚĞƉŽƐŝƚƐƚŚĂƚ
ƵŶĚĞƌůĂǇƚŚĞŐĂƉĐĂŶďĞŝŶĨĞƌƌĞĚĨƌŽŵƐƵƌĨĂĐĞŐĞŽůŽŐǇŵĂƉƉŝŶŐ͕ŐƌĂǀŝƚǇƐƵƌǀĞǇƐ͕ĂƐĞŝƐŵŝĐ
ƌĞĨůĞĐƚŝŽŶƐƵƌǀĞǇĐŽŶĚƵĐƚĞĚĂĐƌŽƐƐƚŚĞŐĂƉ͕ĂŶĚƌĞĐĞŶƚƚĞƐƚǁĞůůƐĚƌŝůůĞĚŝŶƚŚĞ&ĞŶŶĞƌ'ĂƉ
;,ϮD,ŝůů͕ϮϬϭϬͿ͘
dŚĞƐǇƐƚĞŵŽĨŶŽƌŵĂůĨĂƵůƚƐƚŚĂƚĨŽƌŵĞĚƚŚĞƐƵďͲŐƌĂďĞŶŽĨ&ĞŶŶĞƌ'ĂƉĚŝƐƉůĂĐĞĂŶĚƚŝůƚǀŽůĐĂŶŝĐ
ƌŽĐŬƐŽĨŵŝĚͲƚŽůĂƚĞͲdĞƌƚŝĂƌǇĂŐĞ͘,ŽǁĞǀĞƌ͕ƚŚĞƐĞĨĂƵůƚƐĚŽŶŽƚĚŝƐƉůĂĐĞYƵĂƌƚĞƌŶĂƌǇƐĞĚŝŵĞŶƚƐ
ĂŶĚĂƌĞ͕ƚŚĞƌĞĨŽƌĞ͕ŶŽƚĐŽŶƐŝĚĞƌĞĚƚŽďĞĞŝƚŚĞƌĂĐƚŝǀĞŽƌƉŽƚĞŶƚŝĂůůǇĂĐƚŝǀĞ;,ϮD,ŝůů͕ϮϬϭϬͿ͘
dŚĞŵŽƵŶƚĂŝŶƐƚŚĂƚĨůĂŶŬƚŚĞƌŝƐƚŽůͲĂĚŝǌŐƌĂďĞŶĂƌĞĞƐƐĞŶƚŝĂůůǇďůŽĐŬŵŽƵŶƚĂŝŶƐ;ŝ͘Ğ͕͘ŚŽƌƐƚƐͿ
ƚŚĂƚŚĂǀĞďĞĞŶƵƉůŝĨƚĞĚƌĞůĂƚŝǀĞƚŽƚŚĞĂĚũĂĐĞŶƚŐƌĂďĞŶĂŶĚƐƵďͲŐƌĂďĞŶƐ͘
/ŶĂĚĚŝƚŝŽŶƚŽƚĞĐƚŽŶŝĐŵŽǀĞŵĞŶƚ͕:ƵƌĂƐƐŝĐƉůƵƚŽŶŝĐŝŶƚƌƵƐŝŽŶƐŚĂǀĞĂĨĨĞĐƚĞĚƚŚĞƐƚƌƵĐƚƵƌĂů
ĞǀŽůƵƚŝŽŶŽĨƚŚĞƌĞŐŝŽŶĂůŐĞŽůŽŐǇ͘/ŶŵĂŶǇĂƌĞĂƐ͕ŝŶĐůƵĚŝŶŐƚŚĞ&ĞŶŶĞƌtĂƚĞƌƐŚĞĚ͕ƚŚĞ
ŝŶƚƌƵƐŝŽŶƐĐƌĞĂƚĞĚďƌŽĂĚĂŶƚŝĐůŝŶĂůƐƚƌƵĐƚƵƌĞƐ͘^ƵďƐĞƋƵĞŶƚůǇ͕ƚŚĞƐĞƐƚƌƵĐƚƵƌĞƐǁĞƌĞƉĂƌƚŝĂůůǇ
ĞƌŽĚĞĚͲĂǁĂǇĂŶĚŝŶͲĨŝůůĞĚǁŝƚŚĨĂŶŐůŽŵĞƌĂƚĞƐĂŶĚĂůůƵǀŝƵŵ͘

Ϯ͘ϱ

'ĞŽůŽŐŝĐĞǀĞůŽƉŵĞŶƚŽĨƚŚĞĂĚŝǌWƌŽũĞĐƚƌĞĂ

dŚĞŽůĚĞƐƚƌŽĐŬƐƵŶĚĞƌůǇŝŶŐƚŚĞƉƌŽũĞĐƚĂƌĞĂĂƌĞƌĐŚĞĂŶŐƌĂŶŝƚĞƐ͘ƵƌŝŶŐƚŚĞƌĐŚĞĂŶŽƌ
ĂŵďƌŝĂŶƉĞƌŝŽĚƐ͕ĂƐĞƌŝĞƐŽĨŵĂũŽƌŶŽƌƚŚǁĞƐƚͲƐŽƵƚŚĞĂƐƚĨĂƵůƚǌŽŶĞƐĚĞǀĞůŽƉĞĚ͘dŚĞƐĞĨĂƵůƚ
ǌŽŶĞƐŝŶĐůƵĚĞƚŚĞ^ŽƵƚŚƌŝƐƚŽůDŽƵŶƚĂŝŶƐʹĂĚŝǌsĂůůĞǇĨĂƵůƚǌŽŶĞ͕ƚŚĞƌŽĂĚǁĞůů>ĂŬĞʹ
ĂůƵŵĞƚʹƌǇ>ĂŬĞĨĂƵůƚǌŽŶĞ͕ĂŶĚƚŚĞ>ƵĚůŽǁʹ^ŚĞĞƉ,ŽůĞĨĂƵůƚǌŽŶĞ͘KǀĞƌƚŝŵĞ͕ƚŚĞĂƌĞĂ
ďĞƚǁĞĞŶƚŚĞƐĞĨĂƵůƚǌŽŶĞƐƐƵďƐŝĚĞĚĐƌĞĂƚŝŶŐĂĚĞĞƉ;хϲ͕ϬϬϬĨĞĞƚͿŐƌĂďĞŶƐƚƌƵĐƚƵƌĞ͘ƵƌŝŶŐƚŚĞ
ĂŵďƌŝĂŶĂŶĚWĞƌŵŝĂŶƉĞƌŝŽĚƐ͕ƚŚĞƌĐŚĞĂŶŐƌĂŶŝƚĞƐǁĞƌĞŽǀĞƌůĂŝŶďǇƐĞĚŝŵĞŶƚĂƌǇƵŶŝƚƐ͕
ƉƌĞĚŽŵŝŶĂŶƚůǇĚŽůŽŵŝƚĞůŝŵĞƐƚŽŶĞ͕ƐŚĂůĞ͕ĂŶĚĐĂƌďŽŶĂƚĞůŝŵĞƐƚŽŶĞ;ŬĂƌƐƚͿ͕ůŝŬĞůǇĚĞƉŽƐŝƚĞĚ
ĚƵƌŝŶŐƉĞƌŝŽĚƐŽĨƐŚĂůůŽǁŵĂƌŝŶĞŝŶƵŶĚĂƚŝŽŶ;ůŝŵĞƐƚŽŶĞͿĂŶĚĚĞůƚĂŝĐŽƌĐŽŶƚŝŶĞŶƚĂůƐĞƚƚŝŶŐƐ
;ƐŚĂůĞƐͿ͘
ƵƌŝŶŐƚŚĞ:ƵƌĂƐƐŝĐƉĞƌŝŽĚ͕ƉůƵƚŽŶŝĐŝŶƚƌƵƐŝŽŶƐ;ůŝŬĞůǇĐŽƵƉůĞĚǁŝƚŚŵŽǀĞŵĞŶƚĂůŽŶŐƚŚĞĨĂƵůƚ
ǌŽŶĞƐͿƵƉůŝĨƚĞĚƚŚĞĂŵďƌŝĂŶĂŶĚWĞƌŵŝĂŶƐĞĚŝŵĞŶƚƐƚŽƚŚĞŶŽƌƚŚĞĂƐƚŽĨƚŚĞĂĚŝǌsĂůůĞǇĨĂƵůƚ
ǌŽŶĞŝŶƚŽĂďƌŽĂĚĂŶƚŝĐůŝŶĞ͘/ŶĂĚĚŝƚŝŽŶ͕ĂŶĐŝůůĂƌǇ͕ƵŶŶĂŵĞĚĨĂƵůƚƐ;ŵĂƉƉĞĚďǇ<ĞŶŶĞǇ
'ĞŽ^ĐŝĞŶĐĞ<ĞŶŶĞǇ͕ϮϬϭϮͿ͕ƉĞƌƉĞŶĚŝĐƵůĂƌƚŽƚŚĞŵĂŝŶĨĂƵůƚǌŽŶĞĐƌĞĂƚĞĚ͞ƐƵďͲŐƌĂďĞŶƐ͟;Ğ͘Ő͕͘


ϭϯ

ƉƉĞŶĚŝǆ͗ ĂĚŝǌWƌŽũĞĐƚKǀĞƌǀŝĞǁ
:ĂŶƵĂƌǇϮϬϭϵ




ƚŚĞ&ĞŶŶĞƌ'ĂƉ͕ĂŶĚƐƵďͲďĂƐŝŶƐǁŝƚŚŝŶƚŚĞ&ĞŶŶĞƌtĂƚĞƌƐŚĞĚͿĂŶĚĂƐĞƌŝĞƐŽĨŚŽƌƐƚƐ;Ğ͘Ő͕͘
DĂƌďůĞDŽƵŶƚĂŝŶƐ͕^ŚŝƉDŽƵŶƚĂŝŶƐͿ͘^ƵďƐĞƋƵĞŶƚƚŽƚŚĞ:ƵƌĂƐƐŝĐŝŶƚƌƵƐŝŽŶƐ͕ƚŚĞƐĞĚŝŵĞŶƚƐŽĨ
ƚŚĞĂŶƚŝĐůŝŶĞǁĞƌĞƉĂƌƚŝĂůůǇĞƌŽĚĞĚĂǁĂǇ͘/ŶƚŚĞŚŝŐŚĞƌͲĞŶĞƌŐǇŵŽƵŶƚĂŝŶĞŶǀŝƌŽŶŵĞŶƚƐ͕ŽŶůǇ
ŝƐŽůĂƚĞĚĂƌĞĂƐŽĨĂŵďƌŝĂŶĂŶĚWĞƌŵŝĂŶƌŽĐŬƐƌĞŵĂŝŶŽŶƚŚĞĨůĂŶŬƐŽĨƚŚĞŵŽƵŶƚĂŝŶƐĂŶĚƵƉůŝĨƚ͕
ĂŶĚĞƌŽƐŝŽŶĞǆƉŽƐĞĚƚŚĞ:ƵƌĂƐƐŝĐŐƌĂŶŝƚĞƉůƵƚŽŶƐĂƚƚŚĞƐĞŚŽƌƐƚƐ͘tŝƚŚŝŶƚŚĞƐƵďͲŐƌĂďĞŶƐ͕
ĞƌŽƐŝŽŶĐƌĞĂƚĞĚĂŶƵŶĐŽŶĨŽƌŵŝƚǇĂƚƚŚĞƚŽƉŽĨĂŵďƌŝĂŶĂŶĚWĞƌŵŝĂŶƵŶŝƚƐĨŽƌŵĞƌůǇĨŽůĚĞĚŝŶĂ
ďƌŽĂĚĂŶƚŝĐůŝŶĞ͘ƵƌŝŶŐƚŚĞDŝŽĐĞŶĞ͕ƉŽƌƚŝŽŶƐŽĨƚŚĞƐƵďͲŐƌĂďĞŶƐǁĞƌĞŝŶͲĨŝůůĞĚǁŝƚŚ
ĨĂŶŐůŽŵĞƌĂƚĞƐ͕ĂŶĚĚƵƌŝŶŐƚŚĞYƵĂƚĞƌŶĂƌǇƉĞƌŝŽĚ͕ƐƵďƐƚĂŶƚŝĂůƚŚŝĐŬŶĞƐƐĞƐŽĨĂůůƵǀŝƵŵ
ĂĐĐƵŵƵůĂƚĞĚŝŶƚŚĞƐƵďͲŐƌĂďĞŶƐĂŶĚďĂƐŝŶƐ͘dŚĞYƵĂƚĞƌŶĂƌǇĂůůƵǀŝƵŵŝƐƉƌĞƐĞŶƚĂƚƚŚĞƐƵƌĨĂĐĞ
ĂĐƌŽƐƐŵŽƐƚŽĨƚŚĞďĂƐŝŶƐ͘,ŽǁĞǀĞƌ͕ŝŶĂƌĞĂƐǁŝƚŚĞƉŚĞŵĞƌĂůƐƚƌĞĂŵƐĨůŽǁ͕ĂƚŚŝŶǀĞŶĞĞƌŽĨ
,ŽůŽĐĞŶĞĂůůƵǀŝƵŵŝƐƉƌĞƐĞŶƚ͘/ŶĂĚĚŝƚŝŽŶ͕ůĂƚĞYƵĂƚĞƌŶĂƌǇĂŶĚ,ŽůŽĐĞŶĞǀŽůĐĂŶŝĐĚĞƉŽƐŝƚƐĂƌĞ
ƉƌĞƐĞŶƚĂƐƐŽĐŝĂƚĞĚǁŝƚŚĞƌƵƉƚŝŽŶƐĨƌŽŵƚŚĞŵďŽǇĐŝŶĚĞƌĐŽŶĞ͕ŶŽƌƚŚǁĞƐƚŽĨƚŚĞƌŝƐƚŽůƌǇ
>ĂŬĞ͘
dŚŝƐŐĞŽůŽŐŝĐĂůĚĞǀĞůŽƉŵĞŶƚŚĂƐƌĞƐƵůƚĞĚŝŶĂĚĞĞƉŐƌĂďĞŶ;ƌŝĨƚͲǀĂůůĞǇͿƵŶĚĞƌůǇŝŶŐƚŚĞƌŝƐƚŽůĂŶĚ
ĂĚŝǌƌǇ>ĂŬĞƐ͕ĨůĂŶŬĞĚďǇĂƐĞƌŝĞƐŽĨŚŽƌƐƚƐ;ďůŽĐŬŵŽƵŶƚĂŝŶƐͿ͘ŶĐŝůůĂƌǇĨĂƵůƚƐ͕ƉĞƌƉĞŶĚŝĐƵůĂƌ
ƚŽƚŚĞŵĂŝŶĨĂƵůƚǌŽŶĞƐ͕ŚĂǀĞĐƌĞĂƚĞĚƐƵďͲŐƌĂďĞŶƐĂŶĚďƌŽĂĚďĂƐŝŶƐďĞƚǁĞĞŶƚŚĞŚŽƌƐƚƐ͘dŚĞ
ŚŽƌƐƚƐĂƌĞƉƌŝŵĂƌŝůǇ:ƵƌĂƐƐŝĐŐƌĂŶŝƚĞƉůƵƚŽŶƐǁŝƚŚŝƐŽůĂƚĞĚĂƌĞĂƐŽĨĂŵďƌŝĂŶƐĞĚŝŵĞŶƚƐŽŶƚŚĞŝƌ
ĨůĂŶŬƐ͕ŶŽƚĂďůǇĚŽůŽŵŝƚĞƐĂŶĚĐĂƌďŽŶĂƚĞůŝŵĞƐƚŽŶĞ;ŬĂƌƐƚƐͿ͘tŝƚŚŝŶƚŚĞďĂƐŝŶƐ͕ĂƚŚŝĐŬƐĞƋƵĞŶĐĞ
ŽĨƋƵĂƚĞƌŶĂƌǇĂůůƵǀŝƵŵĐŽǀĞƌƐĂŶĞƌŽƐŝŽŶĂůƵŶĐŽŶĨŽƌŵŝƚǇ;ĂŶĞƌŽĚĞĚĂŶƚŝĐůŝŶĞĐƌĞĂƚĞĚďǇ
:ƵƌĂƐƐŝĐƉůƵƚŽŶŝĐŝŶƚƌƵƐŝŽŶͿ͕ĂŶĚůŽĐĂůŝǌĞĚĚŽůŽŵŝƚĞ͕ĐĂƌďŽŶĂƚĞ͕ĂŶĚƐŚĂůĞĂƌĞĨŽƵŶĚďĞŶĞĂƚŚƚŚĞ
ĂůůƵǀŝƵŵ͘
dŚĞŐĞŽůŽŐŝĐĚĞǀĞůŽƉŵĞŶƚŚĂƐ͕ŽǀĞƌƚŝŵĞ͕ĐƌĞĂƚĞĚĂĐůŽƐĞĚŚǇĚƌŽůŽŐŝĐƐǇƐƚĞŵ͘dŚĞĂůůƵǀŝĂů
ďĂƐŝŶƐĂƌĞĨůĂŶŬĞĚďǇŵŽƵŶƚĂŝŶƐŽŶŵŽƐƚƐŝĚĞƐ͘'ŝǀĞŶƚŚĞĂƌŝĚĐůŝŵĂƚĞ͕ŽŶůǇďƌŝĞĨĞƉŚĞŵĞƌĂů
ƐƵƌĨĂĐĞǁĂƚĞƌĨůŽǁƐŽĐĐƵƌĚƵƌŝŶŐŵĂũŽƌƐƚŽƌŵĞǀĞŶƚƐ͘^ƵƌĨĂĐĞǁĂƚĞƌƐĨůŽǁĚŽǁŶƚŚĞĐŚĂŶŶĞůƐŝŶ
ƚŚĞĂůůƵǀŝƵŵĂŶĚĚŝƐĐŚĂƌŐĞƚŽƚŚĞĚƌǇůĂŬĞƐ͕ƚŚĞůŽǁĞƐƚƉŽŝŶƚƐŝŶƚŚĞĐůŽƐĞĚŚǇĚƌŽůŽŐŝĐƐǇƐƚĞŵ͘
,ŽǁĞǀĞƌ͕ŵŽƐƚǁĂƚĞƌĞŶƚĞƌƐƚŚĞƐǇƐƚĞŵĂƐŝŶĨŝůƚƌĂƚŝŽŶŝŶƚŚĞƐƵƌƌŽƵŶĚŝŶŐŵŽƵŶƚĂŝŶƐ;ďŽƚŚĨƌŽŵ
ƌĂŝŶĨĂůůĂŶĚƐŶŽǁͲŵĞůƚͿĂŶĚ͕ƚŽĂŵƵĐŚůĞƐƐĞƌĚĞŐƌĞĞ͕ŝŶĨŝůƚƌĂƚŝŽŶĂĐƌŽƐƐƚŚĞĂůůƵǀŝƵŵ͘dŚŝƐ
ŝŶĨŝůƚƌĂƚŝŽŶƌĞĐŚĂƌŐĞƐƚŚĞŐƌŽƵŶĚǁĂƚĞƌǁŝƚŚŝŶƚŚĞďĂƐŝŶƐ͕ĂŶĚŐƌŽƵŶĚǁĂƚĞƌĨůŽǁƐƚŽǁĂƌĚƚŚĞ
ĚĞĞƉŐƌĂďĞŶ͘ŽƚŚƐƵƌĨĂĐĞǁĂƚĞƌĂŶĚŐƌŽƵŶĚǁĂƚĞƌĞǆŝƚƚŚĞŚǇĚƌŽůŽŐŝĐƐǇƐƚĞŵĂƐĞǀĂƉŽƌĂƚŝŽŶĂƚ
ƚŚĞĚƌǇůĂŬĞƐ͘KǀĞƌŐĞŽůŽŐŝĐƚŝŵĞ͕ƚŚŝƐŚĂƐƌĞƐƵůƚĞĚŝŶĂĚĞĞƉƐĂůŝŶĞǁĂƚĞƌďŽĚǇďĞŶĞĂƚŚƚŚĞĚƌǇ
ůĂŬĞƐ͘'ŝǀĞŶƚŚĞĨůŽǁŽĨŐƌŽƵŶĚǁĂƚĞƌŝŶƚŽƚŚĞŐƌĂďĞŶĨƌŽŵƚŚĞƐƵƌƌŽƵŶĚŝŶŐďĂƐŝŶƐ͕ĂŶĚƚŚĞ
ĚĞŶƐŝƚǇŽĨƚŚĞƐĂůŝŶĞǁĂƚĞƌ͕ƚŚĞǌŽŶĞŽĨƐĂůŝŶĞǁĂƚĞƌŚĂƐďĞĞŶƌĞƐƚƌŝĐƚĞĚƚŽƚŚĞŐƌĂďĞŶ;ŝ͘Ğ͕͘
ĚŝƌĞĐƚůǇďĞŶĞĂƚŚƚŚĞĚƌǇůĂŬĞƐͿ͕ďƵƚůŝŬĞůǇĞǆƚĞŶĚƐƚŽĂĚĞƉƚŚŽĨŵĂŶǇƚŚŽƵƐĂŶĚƐŽĨĨĞĞƚ͘

Ϯ͘ϲ

^ƚƌĂƚŝŐƌĂƉŚǇ

dŚĞƐƚƌĂƚŝŐƌĂƉŚǇĂŶĚƐƚƌƵĐƚƵƌĞƐŽďƐĞƌǀĞĚŝŶƚŚĞ&ĞŶŶĞƌ'ĂƉĂŶĚĂĚũĂĐĞŶƚŵŽƵŶƚĂŝŶƐĂƌĞƚǇƉŝĐĂů
ŽĨƚŚĞŐĞŽůŽŐŝĐŚŝƐƚŽƌǇŽĨƚŚĞĂƐŝŶĂŶĚZĂŶŐĞWƌŽǀŝŶĐĞ͘dŚĞƌĞŐŝŽŶĞǆŚŝďŝƚƐWĂůĞŽǌŽŝĐ
ƐĞĚŝŵĞŶƚĂƌǇĐƌĂƚŽŶƉůĂƚĨŽƌŵĚĞƉŽƐŝƚƐŽǀĞƌůǇŝŶŐƉƌĞͲĂŵďƌŝĂŶŝŐŶĞŽƵƐĂŶĚŵĞƚĂŵŽƌƉŚŝĐ


ϭϰ

ƉƉĞŶĚŝǆ͗ ĂĚŝǌWƌŽũĞĐƚKǀĞƌǀŝĞǁ
:ĂŶƵĂƌǇϮϬϭϵ




ĐƌĂƚŽŶĂůƌŽĐŬƐ͘dŚĞƐĞƌŽĐŬƐǁĞƌĞƚŚĞŶŝŶƚƌƵĚĞĚďǇDĞƐŽǌŽŝĐĂŐĞŝŐŶĞŽƵƐƉůƵƚŽŶŝĐƌŽĐŬƐ͕ĂŶĚ
ƚŚĞŶĞǆƚĞŶĚĞĚŝŶƚŚĞDŝŽĐĞŶĞĚƵƌŝŶŐƌĞŐŝŽŶĂůĞǆƚĞŶƐŝŽŶ͘^ŝŶĐĞƚŚĞDŝŽĐĞŶĞ͕ƚŚĞƌĞŐŝŽŶŚĂƐ
ďĞĞŶƌĞůĂƚŝǀĞůǇƚĞĐƚŽŶŝĐĂůůǇŝŶĂĐƚŝǀĞǁŝƚŚƚŚĞĞǆĐĞƉƚŝŽŶŽĨƌĞůĂƚŝǀĞůǇŵŝŶŽƌƌŝŐŚƚͲůĂƚĞƌĂůƐƚƌŝŬĞͲƐůŝƉ
ĨĂƵůƚŝŶŐĚƵĞƚŽƚŚĞ^ĂŶŶĚƌĞĂƐ&ĂƵůƚ^ǇƐƚĞŵ͘&ŽƌƚŚĞŵŽƐƚƉĂƌƚ͕ƐŝŶĐĞƚŚĞDŝŽĐĞŶĞ͕ƚŚĞ
ĚŽŵŝŶĂƚŝŶŐŐĞŽůŽŐŝĐƉƌŽĐĞƐƐĞƐŚĂǀĞŝŶǀŽůǀĞĚĞƌŽƐŝŽŶŽĨƚŚĞůŽĐĂůŵŽƵŶƚĂŝŶƐĂŶĚƐĞĚŝŵĞŶƚ
ŝŶĨŝůůŝŶŐŽĨƚŚĞĂĚũĂĐĞŶƚďĂƐŝŶƐ;'ĞŽƐĐŝĞŶĐĞ^ƵƉƉŽƌƚ^ĞƌǀŝĐĞƐ͕/ŶĐ͘'ĞŽƐĐŝĞŶĐĞ͕ϮϬϭϭĂͿ͘


&ŝŐƵƌĞϳ͗'ĞŶĞƌĂůŝǌĞĚ^ƚƌĂƚŝŐƌĂƉŚŝĐŽůƵŵŶŽĨƚŚĞ&ĞŶŶĞƌ'ĂƉϳ



ϳ



ƋƵŝůŽŐŝĐ͕/ŶĐ͘;ϮϬϭϯͿ͘ZĞǀŝĞǁŽĨdŚĞ'ƌŽƵŶĚǁĂƚĞƌ,ǇĚƌŽůŽŐǇŽĨƚŚĞĂĚŝǌWƌŽũĞĐƚ͕^ĂŶĞƌŶĂƌĚŝŶŽ
ŽƵŶƚǇ͕ĂůŝĨŽƌŶŝĂ͘
ϭϱ

ƉƉĞŶĚŝǆ͗ ĂĚŝǌWƌŽũĞĐƚKǀĞƌǀŝĞǁ
:ĂŶƵĂƌǇϮϬϭϵ




dŚĞůŝƚŚŽůŽŐǇǁŝƚŚŝŶƚŚĞ&ĞŶŶĞƌ'ĂƉŝƐĐŽŵƉůĞǆĚƵĞƚŽŚŝƐƚŽƌŝĐƚĞĐƚŽŶŝĐĂĐƚŝǀŝƚǇĂŶĚǀĂƌŝĞƐǁŝƚŚ
ĚŝƐƚĂŶĐĞĂǁĂǇĨƌŽŵƚŚĞŵŽƵŶƚĂŝŶƐƚŽǁĂƌĚƐƚŚĞĐĞŶƚĞƌŽĨƚŚĞŐĂƉ͘ŐĞŶĞƌĂůŝǌĞĚůŝƚŚŽůŽŐŝĐ
ĐŽůƵŵŶĐĂŶďĞƐĞĞŶŝŶ&ŝŐƵƌĞϳĂŶĚŝƐďĂƐĞĚŽŶƚŚĞŐĞŽůŽŐŝĐŝŶƚĞƌƉƌĞƚĂƚŝŽŶƉƌĞƐĞŶƚĞĚďǇ<ĞŶŶĞǇ
;ϮϬϭϭͿ͘'ĞŶĞƌĂůůǇ͕ƚŚĞƌĞŝƐƵƉƚŽϭ͕ϬϬϬĨĞĞƚŽĨdĞƌƚŝĂƌǇƚŽYƵĂƚĞƌŶĂƌǇĂůůƵǀŝĂůĚĞƉŽƐŝƚƐŽǀĞƌůǇŝŶŐ
ƌĐŚĞĂŶŐƌĂŶŝƚŝĐďĞĚƌŽĐŬ͘,ŽǁĞǀĞƌ͕ĚĞƉĞŶĚŝŶŐŽŶƚŚĞůŽĐĂƚŝŽŶǁŝƚŚŝŶƚŚĞ&ĞŶŶĞƌ'ĂƉ͕ƚŚĞƌĞ
ŵĂǇďĞƵƉƚŽϭ͕ϬϬϬĨĞĞƚŽĨDŝŽĐĞŶĞĨĂŶŐůŽŵĞƌĂƚĞƐƵŶĚĞƌůǇŝŶŐƚŚĞĂůůƵǀŝĂůƐĞĚŝŵĞŶƚƐ͘
hŶĚĞƌůǇŝŶŐƚŚĞĨĂŶŐůŽŵĞƌĂƚĞƐ͕ƚŚĞƌĞŵĂǇďĞƵƉƚŽϮϬϬĨĞĞƚŽĨĂ:ƵƌĂƐƐŝĐŝŐŶĞŽƵƐƐƵŝƚĞ͕ŝŶĐůƵĚŝŶŐ
ŐƌĂŶŝƚĞĂŶĚŐŶĞŝƐƐ͘hŶĚĞƌůǇŝŶŐƚŚĞ:ƵƌĂƐƐŝĐŝŐŶĞŽƵƐƐƵŝƚĞ͕ƚŚĞƌĞŵĂǇďĞƵƉƚŽϭϬϬĨĞĞƚŽĨ
ůŝŵĞƐƚŽŶĞ;>ĂƚĞWĂůĞŽǌŽŝĐͿ͕ĂŶĚƵƉƚŽϱϬϬĨĞĞƚŽĨŽůŽŵŝƚĞ;ĂƌůǇWĂůĞŽǌŽŝĐͿ͘hŶĚĞƌůǇŝŶŐƚŚĞ
ĚŽůŽŵŝƚĞ͕ĂŶĚŽǀĞƌůǇŝŶŐƚŚĞƌĐŚĞĂŶŐƌĂŶŝƚĞ͕ŵĂǇďĞƵƉƚŽϮϬϬĨĞĞƚŽĨ>ŽǁĞƌĂŵďƌŝĂŶͲĂŐĞĚ
ŵĞƚĂͲƐĞĚŝŵĞŶƚĂƌǇĚĞƉŽƐŝƚƐ͕ŝŶĐůƵĚŝŶŐůŝŵĞƐƚŽŶĞ͕ƐŚĂůĞ͕ƐŝůƚƐƚŽŶĞ͕ĂŶĚƋƵĂƌƚǌŝƚĞ͘

Ϯ͘ϳ

ůŝŵĂƚĞ

dŚĞĞĂƐƚĞƌŶDŽũĂǀĞĞƐĞƌƚŝƐĐŚĂƌĂĐƚĞƌŝǌĞĚĂƐĂŶĂƌŝĚĚĞƐĞƌƚĐůŝŵĂƚĞǁŝƚŚůŽǁĂŶŶƵĂů
ƉƌĞĐŝƉŝƚĂƚŝŽŶ͕ůŽǁŚƵŵŝĚŝƚǇ͕ĂŶĚƌĞůĂƚŝǀĞůǇŚŝŐŚƚĞŵƉĞƌĂƚƵƌĞƐ͘tŝŶƚĞƌƐĂƌĞŵŝůĚ͕ĂŶĚƐƵŵŵĞƌƐ
ĂƌĞŚŽƚ͕ǁŝƚŚĂƌĞůĂƚŝǀĞůǇůĂƌŐĞƌĂŶŐĞŝŶĚĂŝůǇƚĞŵƉĞƌĂƚƵƌĞƐ͘dĞŵƉĞƌĂƚƵƌĞĂŶĚƉƌĞĐŝƉŝƚĂƚŝŽŶǀĂƌǇ
ŐƌĞĂƚůǇǁŝƚŚĂůƚŝƚƵĚĞ͕ǁŝƚŚŚŝŐŚĞƌƚĞŵƉĞƌĂƚƵƌĞƐĂŶĚůŽǁĞƌƉƌĞĐŝƉŝƚĂƚŝŽŶĂƚůŽǁĂůƚŝƚƵĚĞƐ͕ĂŶĚ
ůŽǁĞƌƚĞŵƉĞƌĂƚƵƌĞƐĂŶĚŚŝŐŚĞƌƉƌĞĐŝƉŝƚĂƚŝŽŶĂƚŚŝŐŚĞƌĂůƚŝƚƵĚĞƐ;,ϮD,ŝůů͕ϮϬϭϬͿ͘

Ϯ͘ϳ͘ϭ

WƌĞĐŝƉŝƚĂƚŝŽŶ

ŶŶƵĂůĂǀĞƌĂŐĞƉƌĞĐŝƉŝƚĂƚŝŽŶĂƚDŝƚĐŚĞůůĂǀĞƌŶƐ͕ůŽĐĂƚĞĚĂƚĂŶĂůƚŝƚƵĚĞŽĨϰ͕ϯϱϬĨĞĞƚĂďŽǀĞ
D^>͕ŝƐϭϬ͘ϰϳŝŶĐŚĞƐ͘ŵďŽǇŝƐƌĞƉƌĞƐĞŶƚĞĚďǇƚǁŽƐƚĂƚŝŽŶƐ͗ŵďŽǇʹ^ĂůƚƵƐEƵŵďĞƌϭ͕ǁŝƚŚĂŶ
ĞůĞǀĂƚŝŽŶŽĨϲϮϰĨĞĞƚĂďŽǀĞD^>ĂŶĚĂůŽŶŐͲƚĞƌŵĂŶŶƵĂůĂǀĞƌĂŐĞƉƌĞĐŝƉŝƚĂƚŝŽŶŽĨϯ͘ϮϴŝŶĐŚĞƐ
;ĨƌŽŵϭϵϲϳƚŚƌŽƵŐŚϭϵϴϴͿ͖ĂŶĚ͕ŵďŽǇʹ^ĂůƚƵƐEƵŵďĞƌϮ͕ǁŝƚŚĂŶĞůĞǀĂƚŝŽŶŽĨϱϵϱĨĞĞƚĂďŽǀĞ
D^>ĂŶĚůŽŶŐͲƚĞƌŵĂŶŶƵĂůĂǀĞƌĂŐĞƉƌĞĐŝƉŝƚĂƚŝŽŶŽĨϮ͘ϳϭŝŶĐŚĞƐ;ϭϵϳϮƚŚƌŽƵŐŚϭϵϵϮͿ;,ϮD,ŝůů͕
ϮϬϭϬͿ͘
/ƐŽŚǇĞƚŵĂƉƐƉƌĞƉĂƌĞĚƵƐŝŶŐƚŚĞWZ/^DŵŽĚĞůĨŽƌƚŚĞƉĞƌŝŽĚϭϵϳϭƚŚƌŽƵŐŚϮϬϬϬƐŚŽǁƐĂǀĞƌĂŐĞ
ĂŶŶƵĂůƉƌĞĐŝƉŝƚĂƚŝŽŶƚŚĂƚǀĂƌŝĞƐĨƌŽŵĂďŽƵƚϰŝŶĐŚĞƐŝŶƌŝƐƚŽůsĂůůĞǇƚŽŵŽƌĞƚŚĂŶϭϮŝŶĐŚĞƐŝŶ
ƚŚĞEĞǁzŽƌŬDŽƵŶƚĂŝŶƐ͘ZĞůĂƚŝǀĞůǇĚƌǇĐŽŶĚŝƚŝŽŶƐƉƌŝŽƌƚŽƚŚĞŵŝĚͲϭϵϳϬƐ;ŽǀĞƌĂůůĚĞĐůŝŶŝŶŐ
ƚƌĞŶĚŝŶƚŚĞĐƵŵƵůĂƚŝǀĞĚĞƉĂƌƚƵƌĞĐƵƌǀĞͿ͕ĂŶĚƌĞůĂƚŝǀĞůǇǁĞƚĐŽŶĚŝƚŝŽŶƐ;ŽǀĞƌĂůůƌŝƐŝŶŐƚƌĞŶĚŝŶ
ƚŚĞĐƵŵƵůĂƚŝǀĞĚĞƉĂƌƚƵƌĞĐƵƌǀĞͿƐŝŶĐĞƚŚĞŵŝĚͲϭϵϳϬƐ͕ŝƐƚǇƉŝĐĂůŽĨŵƵĐŚŽĨ^ŽƵƚŚĞƌŶĂůŝĨŽƌŶŝĂ
;,ϮD,ŝůů͕ϮϬϭϬͿ͘

Ϯ͘ϳ͘Ϯ

dĞŵƉĞƌĂƚƵƌĞ

ŝƌƚĞŵƉĞƌĂƚƵƌĞŝŶƚŚĞĞĂƐƚĞƌŶDŽũĂǀĞĞƐĞƌƚƌĞĂĐŚĞƐŚŝŐŚƐŝŶƚŚĞƐƵŵŵĞƌĂŶĚůŽǁƐŝŶƚŚĞ
ǁŝŶƚĞƌ͘dŚĞĂǀĞƌĂŐĞǁŝŶƚĞƌƚĞŵƉĞƌĂƚƵƌĞŝƐďĞƚǁĞĞŶϱϬĚĞŐƌĞĞƐ&ĂŚƌĞŶŚĞŝƚ;Σ&ͿĂŶĚϱϱΣ&͕ǁŝƚŚ
ĂǀĞƌĂŐĞĚĂŝůǇŵĂǆŝŵƵŵŶĞĂƌϲϱΣ&ĂŶĚĂǀĞƌĂŐĞĚĂŝůǇŵŝŶŝŵƵŵŶĞĂƌϰϬΣ&͘ǀĞƌĂŐĞĚĂŝůǇ
ƚĞŵƉĞƌĂƚƵƌĞŝŶƚŚĞƐƵŵŵĞƌŵŽŶƚŚƐŝƐŽǀĞƌϴϱΣ&͕ǁŝƚŚŵĂǆŝŵƵŵƚĞŵƉĞƌĂƚƵƌĞƐŶĞĂƌϭϬϬΣ&ĂŶĚ


ϭϲ

ƉƉĞŶĚŝǆ͗ ĂĚŝǌWƌŽũĞĐƚKǀĞƌǀŝĞǁ
:ĂŶƵĂƌǇϮϬϭϵ




ŽĐĐĂƐŝŽŶĂůůǇĞǆĐĞĞĚŝŶŐϭϮϬΣ&͘ǀĞƌĂŐĞĚĂŝůǇŵŝŶŝŵƵŵƚĞŵƉĞƌĂƚƵƌĞƐŝŶƚŚĞƐƵŵŵĞƌĂƌĞĂƌŽƵŶĚ
ϳϬΣ&͕ƐŽƚŚĞƌĂŶŐĞŽĨĚĂŝůǇƚĞŵƉĞƌĂƚƵƌĞƐŵĂǇĞǆĐĞĞĚϮϬΣ&ƚŽϯϬΣ&;,ϮD,ŝůů͕ϮϬϭϬͿ͘
dŚĞƚǁŽǁĞĂƚŚĞƌƐƚĂƚŝŽŶƐŝŶƚŚĞĂƌĞĂ͕ŵďŽǇĂŶĚDŝƚĐŚĞůůĂǀĞƌŶƐ͕ƌĞĐŽƌĚĂŝƌƚĞŵƉĞƌĂƚƵƌĞ͘dŚĞ
ŵŝŶŝŵƵŵŵŽŶƚŚůǇƚĞŵƉĞƌĂƚƵƌĞĂƚŵďŽǇŝƐƌĞƉŽƌƚĞĚƚŽďĞϱϬ͘ϳΣ&ŝŶĞĐĞŵďĞƌĂŶĚƚŚĞ
ŵĂǆŝŵƵŵŵŽŶƚŚůǇƚĞŵƉĞƌĂƚƵƌĞŝƐϵϰ͘ϳΣ&ŝŶ:ƵůǇ͘dŚĞŵŝŶŝŵƵŵŵŽŶƚŚůǇƚĞŵƉĞƌĂƚƵƌĞĂƚ
DŝƚĐŚĞůůĂǀĞƌŶƐŝƐƌĞƉŽƌƚĞĚƚŽďĞϰϲ͘ϯΣ&ŝŶ:ĂŶƵĂƌǇĂŶĚƚŚĞŵĂǆŝŵƵŵŵŽŶƚŚůǇƚĞŵƉĞƌĂƚƵƌĞŝƐ
ϴϮ͘ϭΣ&ŝŶ:ƵůǇ͘dŚĞĂǀĞƌĂŐĞĂŶŶƵĂůƚĞŵƉĞƌĂƚƵƌĞƐĂƚŵďŽǇĂŶĚDŝƚĐŚĞůůĂǀĞƌŶƐĂƌĞϳϭ͘ϴΣ&ĂŶĚ
ϲϮ͘ϲΣ&͕ƌĞƐƉĞĐƚŝǀĞůǇ;,ϮD,ŝůů͕ϮϬϭϬͿ͘

Ϯ͘ϴ

^ƵƌĨĂĐĞtĂƚĞƌ

Ϯ͘ϴ͘ϭ

/ŶƚĞƌŵŝƚƚĞŶƚ^ƚƌĞĂŵƐ

dŚĞtĂƚĞƌƐŚĞĚƐĨŽƌŵĂĐůŽƐĞĚĚƌĂŝŶĂŐĞƐǇƐƚĞŵǁŝƚŚŶŽƐƵƌĨĂĐĞŽƵƚĨůŽǁ͖ĂůůƐƵƌĨĂĐĞǁĂƚĞƌŝŶƚŚĞ
WƌŽũĞĐƚĂƌĞĂĚƌĂŝŶƐƚŽƌŝƐƚŽůĂŶĚĂĚŝǌƌǇ>ĂŬĞƐ͘dŚĞŽŶůǇŽƵƚůĞƚƐĨŽƌƐƵƌĨĂĐĞǁĂƚĞƌĂƌĞĚŝƌĞĐƚ
ĞǀĂƉŽƌĂƚŝŽŶŽĨƐƵƌĨĂĐĞǁĂƚĞƌ͕ƵƉƚĂŬĞ͕ĂŶĚƚƌĂŶƐƉŝƌĂƚŝŽŶďǇǀĞŐĞƚĂƚŝŽŶ͕ŝŶĨŝůƚƌĂƚŝŽŶ͕ĂŶĚƚŚĞŶ
ĞǀĂƉŽƌĂƚŝŽŶŽĨƐŽŝůŵŽŝƐƚƵƌĞĨƌŽŵƚŚĞƵŶƐĂƚƵƌĂƚĞĚǌŽŶĞ͕ĂŶĚĚŝƌĞĐƚĞǀĂƉŽƌĂƚŝŽŶĨƌŽŵƚŚĞĚƌǇ
ůĂŬĞƐƵƌĨĂĐĞƐ;^͕ϮϬϭϮĂͿ͘
dŚĞƌĞĂƌĞŶŽƉĞƌĞŶŶŝĂů;ǇĞĂƌͲƌŽƵŶĚͿƐƚƌĞĂŵƐŝŶƚŚĞtĂƚĞƌƐŚĞĚƐ͘/ŶƚĞƌŵŝƚƚĞŶƚƐƚƌĞĂŵƐĂƌĞ
ĚŝƐƚƌŝďƵƚĞĚƚŚƌŽƵŐŚŽƵƚƚŚĞtĂƚĞƌƐŚĞĚƐ͘ƉŚĞŵĞƌĂůƌƵŶŽĨĨǁŝƚŚŝŶƚŚĞ&ĞŶŶĞƌtĂƚĞƌƐŚĞĚĨůŽǁƐ
ŝŶƚŽƚŚĞ^ĐŚƵůǇĞƌtĂƐŚ͕ƚŚĞƉƌŝŶĐŝƉĂůĚƌĂŝŶĂŐĞŝŶƚŚĞ&ĞŶŶĞƌsĂůůĞǇtĂƚĞƌƐŚĞĚ͕ĂŶĚƚŚĞŶĨůŽǁƐ
ƚŚƌŽƵŐŚ&ĞŶŶĞƌ'ĂƉƚŽĞŝƚŚĞƌƌŝƐƚŽůŽƌĂĚŝǌƌǇ>ĂŬĞƐ͘ƉŚĞŵĞƌĂůƌƵŶŽĨĨǁŝƚŚŝŶƚŚĞKt
ĨůŽǁƐŝŶƚŽƌŝƐƚŽůƌǇ>ĂŬĞ͘ƉŚĞŵĞƌĂůĨůŽǁŝŶƚŚĞƌŝƐƚŽůĂŶĚĂĚŝǌtĂƚĞƌƐŚĞĚƐĨůŽǁƐŝŶƚŽƚŚĞ
ƌŝƐƚŽůŽƌĂĚŝǌƌǇ>ĂŬĞƐ͕ƌĞƐƉĞĐƚŝǀĞůǇ;^͕ϮϬϭϮĂͿ͘
/ƚƐŚŽƵůĚďĞŶŽƚĞĚƚŚĂƚƚŚĞƐƵƌĨĂĐĞǁĂƚĞƌĐĂƚĐŚŵĞŶƚƐǁŝƚŚŝŶƚŚĞǁĂƚĞƌƐŚĞĚƐŵĂǇŶŽƚŵĂƉ
ĚŝƌĞĐƚůǇƚŽƚŚĞƵŶĚĞƌůǇŝŶŐŐƌŽƵŶĚǁĂƚĞƌďĂƐŝŶƐ͘ƐŶŽƚĞĚ͕ƚŚĞƌŝƐƚŽůtĂƚĞƌƐŚĞĚĐĂŶďĞĚŝǀŝĚĞĚ
ŝŶƚŽƚǁŽƐƵƌĨĂĐĞǁĂƚĞƌĐĂƚĐŚŵĞŶƚƐƐĞƉĂƌĂƚĞĚďǇĂůŽǁƚŽƉŽŐƌĂƉŚŝĐƌŝĚŐĞĂƐƐŽĐŝĂƚĞĚǁŝƚŚƚŚĞ
ŵďŽǇǀŽůĐĂŶŝĐƐ͘,ŽǁĞǀĞƌ͕ŝƚŝƐůŝŬĞůǇƚŚĂƚĂůůŐƌŽƵŶĚǁĂƚĞƌŝŶƚŚĞƌŝƐƚŽůtĂƚĞƌƐŚĞĚĨůŽǁƐƚŽƚŚĞ
ƌŝƐƚŽůƌǇ>ĂŬĞ͘dŚĞ>ĂŶĨĂŝƌsĂůůĞǇŝƐůŽĐĂƚĞĚƚŽƚŚĞŶŽƌƚŚǁĞƐƚŽĨƚŚĞ&ĞŶŶĞƌtĂƚĞƌƐŚĞĚ͘
^ƵƌĨĂĐĞǁĂƚĞƌŝŶƚŚĞ>ĂŶĨĂŝƌsĂůůĞǇĂƉƉĞĂƌƐƚŽĨůŽǁƚŽƚŚĞƐŽƵƚŚĞĂƐƚ͕ĞŶƚĞƌƐƚŚĞtĂƌĚsĂůůĞǇ͕ĂŶĚ
ĞǀĞŶƚƵĂůůǇĚƌĂŝŶƐƚŽƚŚĞĂŶďǇƌǇ>ĂŬĞ͘,ŽǁĞǀĞƌ͕ŐƌŽƵŶĚǁĂƚĞƌŝŶƚŚĞ>ĂŶĨĂŝƌĂƐŝŶůŝŬĞůǇĨůŽǁƐ
ĚŝƌĞĐƚůǇƐŽƵƚŚŝŶƚŽƚŚĞĞĂƐƚĞƌŶƉŽƌƚŝŽŶŽĨƚŚĞ&ĞŶŶĞƌtĂƚĞƌƐŚĞĚ͕ĂŶĚƚŚĞŶĐĞƚŚƌŽƵŐŚƚŚĞ&ĞŶŶĞƌ
'ĂƉƚŽĂĚŝǌƌǇ>ĂŬĞ͘

Ϯ͘ϴ͘Ϯ

^ƉƌŝŶŐƐ

^ŽŵĞŶĂƚƵƌĂůůǇͲŽĐĐƵƌƌŝŶŐƐƉƌŝŶŐƐĂŶĚǁĞƚͲŐƌŽƵŶĚƚŚĂƚƐƵƉƉŽƌƚĚĞŶƐĞƌǀĞŐĞƚĂƚŝŽŶĂƌĞƉƌĞƐĞŶƚĂƚ
ŚŝŐŚĞƌĞůĞǀĂƚŝŽŶƐǁŝƚŚŝŶƚŚĞŵŽƵŶƚĂŝŶƌĂŶŐĞƐƚŚĂƚƐƵƌƌŽƵŶĚƚŚĞǁĂƚĞƌƐŚĞĚƐ;ƐĞĞ&ŝŐƵƌĞϴͿ͘EŽ
ƐƉƌŝŶŐƐ͕ǁĞƚůĂŶĚƐ͕ŽƌƉŚƌĞĂƚŽƉŚǇƚĞǀĞŐĞƚĂƚŝŽŶĂƌĞƉƌĞƐĞŶƚŝŶƚŚĞůŽǁĞƌĞůĞǀĂƚŝŽŶƐǁŝƚŚŝŶƚŚĞ
ŝŶƚĞƌǀĞŶŝŶŐďĂƐŝŶƐĂŶĚǁĂƐŚĞƐďĞĐĂƵƐĞƚŚĞĚĞƉƚŚƚŽŐƌŽƵŶĚǁĂƚĞƌŝŶƚŚĞĂůůƵǀŝƵŵŝƐƚŽŽŐƌĞĂƚ͘


ϭϳ

ƉƉĞŶĚŝǆ͗ ĂĚŝǌWƌŽũĞĐƚKǀĞƌǀŝĞǁ
:ĂŶƵĂƌǇϮϬϭϵ




DĂŶǇŽĨƚŚĞ͞ƐƉƌŝŶŐƐ͟ĂƌĞƐƵƉƉŽƌƚĞĚďǇƉŝƉĞƐŽƌƚƵŶŶĞůƐƚŚĂƚŚĂǀĞďĞĞŶĚƌŝǀĞŶŝŶƚŽƚŚĞ
ƐƵďƐƵƌĨĂĐĞƚŽŝŶƚĞƌĐĞƉƚŐƌŽƵŶĚǁĂƚĞƌĂŶĚĐƌĞĂƚĞ͞ŐƵǌǌůĞƌƐ͘͟DĂŶǇŽĨƚŚĞƐĞŐƵǌǌůĞƌƐĂƌĞƵƐĞĚďǇ
ďƵŶƚĞƌƐƚŽůƵƌĞŝŐ,ŽƌŶ^ŚĞĞƉŽƌǁĞƌĞƵƐĞĚŚŝƐƚŽƌŝĐĂůůǇĨŽƌƌĂŝůƌŽĂĚŽƉĞƌĂƚŝŽŶƐ͘


&ŝŐƵƌĞϴ͗^ƉƌŝŶŐƐǁŝƚŚŝŶƚŚĞWƌŽũĞĐƚƌĞĂϴ


ϴ



ƋƵŝůŽŐŝĐ͕/ŶĐ͘;ϮϬϭϯͿ͘ZĞǀŝĞǁŽĨdŚĞ'ƌŽƵŶĚǁĂƚĞƌ,ǇĚƌŽůŽŐǇŽĨƚŚĞĂĚŝǌWƌŽũĞĐƚ͕^ĂŶĞƌŶĂƌĚŝŶŽ
ŽƵŶƚǇ͕ĂůŝĨŽƌŶŝĂ͘
ϭϴ

ƉƉĞŶĚŝǆ͗ ĂĚŝǌWƌŽũĞĐƚKǀĞƌǀŝĞǁ
:ĂŶƵĂƌǇϮϬϭϵ




dŚĞĐůŽƐĞƐƚŶĂƚƵƌĂůůǇŽĐĐƵƌƌŝŶŐƐƉƌŝŶŐƚŽƚŚĞƉƌŽũĞĐƚĂƌĞĂŝƐƚŚĞŽŶĂŶǌĂ^ƉƌŝŶŐůŽĐĂƚĞĚŵŽƌĞ
ƚŚĂŶϭϭŵŝůĞƐŶŽƌƚŚŽĨ&ĞŶŶĞƌ'ĂƉŝŶƚŚĞůŝƉƉĞƌDŽƵŶƚĂŝŶƐ͘ŽŶĂŶǌĂ^ƉƌŝŶŐŝƐĂƚĂŶĞůĞǀĂƚŝŽŶ
ŽĨĂďŽƵƚϮ͕ϭϬϬĨĞĞƚ͕ƐƵďƐƚĂŶƚŝĂůůǇĂďŽǀĞƚŚĞĂĚũĂĐĞŶƚ&ĞŶŶĞƌsĂůůĞǇĨůŽŽƌĂƚĂďŽƵƚϭ͕ϯϱϬĨĞĞƚ͘
DŽƌĞĚŝƐƚĂŶƚƐƉƌŝŶŐƐĂƌĞĨŽƵŶĚŝŶƚŚĞƵƉƉĞƌĞůĞǀĂƚŝŽŶƐŽĨƚŚĞ'ƌĂŶŝƚĞ͕DĂƌďůĞ͕ůŝƉƉĞƌ͕ĂŶĚKůĚ
tŽŵĂŶDŽƵŶƚĂŝŶƐ͘ZĞĐĞŶƚĨŝĞůĚŵĂƉƉŝŶŐŽĨƚŚĞDĂƌďůĞDŽƵŶƚĂŝŶƐŚĂƐƌĞǀĞĂůĞĚŶƵŵĞƌŽƵƐ
ĞƉŚĞŵĞƌĂůƉŽŽůƐŽƌƚŝŶĂũĂƐĨĞĚĞǆĐůƵƐŝǀĞůǇďǇƐƵƌĨĂĐĞƌƵŶͲŽĨĨĂŶĚŐƵǌǌůĞƌƐ;^͕ϮϬϭϮĂͿ͘
/ƚƐŚŽƵůĚďĞŶŽƚĞĚƚŚĂƚƚŚĞƐĞƐƉƌŝŶŐƐĂƌĞĨŽƵŶĚĂƚĞůĞǀĂƚŝŽŶƐǁĞůůĂďŽǀĞŐƌŽƵŶĚǁĂƚĞƌŝŶŶĞĂƌďǇ
ĂůůƵǀŝĂůƐĞĚŝŵĞŶƚƐ͘dŚĞƌĞĨŽƌĞ͕ƚŚĞǇĂƌĞůŝŬĞůǇƐƵƐƚĂŝŶĞĚďǇůŽĐĂůŝǌĞĚ͕ƉĞƌĐŚĞĚŐƌŽƵŶĚǁĂƚĞƌƚŚĂƚ
ŵŽƵŶĚƐďĞŚŝŶĚĨĂƵůƚƐĐĂƌƉƐŽƌůŽǁĞƌͲƉĞƌŵĞĂďŝůŝƚǇƐƚƌĂƚĂ͘ƐƐƵĐŚ͕ƚŚĞƐƉƌŝŶŐƐĂƌĞŶŽƚŝŶĚŝƌĞĐƚ
ŚǇĚƌĂƵůŝĐĐŽŵŵƵŶŝĐĂƚŝŽŶǁŝƚŚŐƌŽƵŶĚǁĂƚĞƌŝŶƚŚĞĂůůƵǀŝƵŵ͘

Ϯ͘ϵ

>ĂŶĚhƐĞ

>ĂŶĚƵƐĞŝŶƚŚĞĂƌĞĂĐŽŶƐŝƐƚƐƉƌŝŵĂƌŝůǇŽĨĚĞƐĞƌƚĐŽŶƐĞƌǀĂƚŝŽŶŽƉĞŶƐƉĂĐĞ͘dŚĞƌĞĂƌĞŝƐŽůĂƚĞĚ
ĂƌĞĂƐŽĨĂŐƌŝĐƵůƚƵƌĞ͕ůŝŵŝƚĞĚĐŚůŽƌŝĚĞŵŝŶŝŶŐŽĨƚŚĞďƌŝŶĞĨƌŽŵƚŚĞĚƌǇůĂŬĞƐ͕ĂŶĚůŽĐĂůŝǌĞĚ
ŵŝŶŝŶŐ͕ŵŝůŝƚĂƌǇƵƐĞ͕ƌĞĐƌĞĂƚŝŽŶ͕ƌĂŝůƌŽĂĚ͕ĂŶĚĞůĞĐƚƌŝĐĂů͕ŐĂƐ͕ĂŶĚŽŝůƵƚŝůŝƚǇĐŽƌƌŝĚŽƌƐ;^͕
ϮϬϭϮĂͿ͘

Ϯ͘ϭϬ

'ƌŽƵŶĚǁĂƚĞƌWƌŽĚƵĐƚŝŽŶ

ĂĚŝǌƵƐĞĚ͕ŽŶĂǀĞƌĂŐĞ͕ϱ͕ϬϬϬƚŽϲ͕ϬϬϬĂĐƌĞͲĨĞĞƚƉĞƌǇĞĂƌ;&zͿŽĨŐƌŽƵŶĚǁĂƚĞƌďĞƚǁĞĞŶϭϵϵϰ
ĂŶĚϮϬϬϳ͕ĨŽƌŝƚƐĂŐƌŝĐƵůƚƵƌĂůŽƉĞƌĂƚŝŽŶƐ͘dŚŝƐĂŶŶƵĂůƵƐĂŐĞǁĂƐƌĞĚƵĐĞĚďĞŐŝŶŶŝŶŐŝŶϮϬϬϳŝŶ
ĐŽŶŶĞĐƚŝŽŶǁŝƚŚƚŚĞƌĞŵŽǀĂůŽĨĂƉƉƌŽǆŝŵĂƚĞůǇϱϬϬĂĐƌĞƐŽĨǀŝŶĞǇĂƌĚ͘ĂƐĞĚŽŶƚŚĞĐƵƌƌĞŶƚĐƌŽƉ
ŵŝǆ͕ƚŚĞĂŐƌŝĐƵůƚƵƌĂůŽƉĞƌĂƚŝŽŶƐĂƌĞƵƐŝŶŐĂƉƉƌŽǆŝŵĂƚĞůǇϭ͕ϴϬϬƚŽϭ͕ϵϬϬ&z;^͕ϮϬϭϮĂͿ͘
dǁŽĞǆŝƐƚŝŶŐƐĂůƚŵŝŶŝŶŐŽƉĞƌĂƚŝŽŶƐĂƚƚŚĞƌŝƐƚŽůĂŶĚĂĚŝǌƌǇ>ĂŬĞƐŝŶǀŽůǀĞĞǀĂƉŽƌĂƚŝŽŶŽĨƚŚĞ
ŚǇƉĞƌͲƐĂůŝŶĞŐƌŽƵŶĚǁĂƚĞƌĨƌŽŵƚŚĞĚƌǇůĂŬĞƐƚŽŽďƚĂŝŶƚŚĞƌĞŵĂŝŶŝŶŐƐĂůƚƐ͘KŶĞŽƉĞƌĂƚŝŽŶƵƐĞƐ
ĂƉƉƌŽǆŝŵĂƚĞůǇϱϬϬ&zŽĨƚŚĞŚǇƉĞƌͲƐĂůŝŶĞŐƌŽƵŶĚǁĂƚĞƌďĂƐĞĚƵƉŽŶƌĞĐŽƌĚĞĚǁĂƚĞƌĞǆƚƌĂĐƚŝŽŶƐ͕
ǁŚŝůĞƚŚĞŽƚŚĞƌŽƉĞƌĂƚŝŽŶƵƐĞƐĂƉƉƌŽǆŝŵĂƚĞůǇϮϱϬ&z͕ĨŽƌĂƚŽƚĂůŽĨϳϱϬ&z;^͕ϮϬϭϮĂͿ͘
ǀĞƌĂŐĞĂŶŶƵĂůŐƌŽƵŶĚǁĂƚĞƌƉƌŽĚƵĐƚŝŽŶĨŽƌƚŚĞĂĚŝǌsĂůůĞǇŐƌŝĐƵůƚƵƌĂůĞǀĞůŽƉŵĞŶƚĨƌŽŵ
ϭϵϵϴƚŽϮϬϬϮǁĂƐĂƉƉƌŽǆŝŵĂƚĞůǇϱ͕ϲϬϬ&z͖ĂŶĚĨƌŽŵϮϬϬϯƚŽϮϬϬϳĂƉƉƌŽǆŝŵĂƚĞůǇϰ͕ϯϵϬ&z͘
ŶŶƵĂůĂǀĞƌĂŐĞƉƌŽĚƵĐƚŝŽŶĨƌŽŵϮϬϬϴƚŚƌŽƵŐŚϮϬϭϯǁĂƐĂƉƉƌŽǆŝŵĂƚĞůǇϮ͕ϭϲϬ&z͘dŽƚĂů
ƉƌŽĚƵĐƚŝŽŶĚƵƌŝŶŐϮϬϭϳĚĞĐƌĞĂƐĞĚƐůŝŐŚƚůǇƚŽϭ͕ϮϮϮ͘ϴϮ&͕ĐŽŵƉĂƌĞĚƚŽϭ͕ϴϱϳ͘ϵϵ&ŝŶϮϬϭϲ;d>&
ŽŶƐƵůƚŝŶŐ͕>>d>&͕ϮϬϭϴͿ͘dŚŝƐĚĞĐƌĞĂƐĞŝŶĞǆƚƌĂĐƚŝŽŶŝƐůŝŬĞůǇĂƐƐŽĐŝĂƚĞĚǁŝƚŚŝŶĐƌĞĂƐĞƐŝŶ
ŝƌƌŝŐĂƚŝŽŶĞĨĨŝĐŝĞŶĐǇƉƌĂĐƚŝĐĞƐ͘



ϭϵ

ƉƉĞŶĚŝǆ͗ ĂĚŝǌWƌŽũĞĐƚKǀĞƌǀŝĞǁ
:ĂŶƵĂƌǇϮϬϭϵ




ϯ͘Ϭ ,zZK'K>K'zK&d,WZK:dZ
ϯ͘ϭ

,ǇĚƌŽůŽŐŝĐ/ŶƉƵƚƐ

ϯ͘ϭ͘ϭ

WƌĞĐŝƉŝƚĂƚŝŽŶ

DŽƐƚŽĨƚŚĞƉƌĞĐŝƉŝƚĂƚŝŽŶŝŶƚŚĞĂƐƚĞƌŶDŽũĂǀĞĞƐĞƌƚŽĐĐƵƌƐďĞƚǁĞĞŶEŽǀĞŵďĞƌĂŶĚDĂƌĐŚ͘
/ŶŐĞŶĞƌĂů͕ƚŚĞĂŵŽƵŶƚŽĨƉƌĞĐŝƉŝƚĂƚŝŽŶŝŶĐƌĞĂƐĞƐǁŝƚŚŝŶĐƌĞĂƐŝŶŐĞůĞǀĂƚŝŽŶ͕ĂŶĚƐŶŽǁĐĂŶ
ĂĐĐƵŵƵůĂƚĞĂƚŚŝŐŚĞƌĞůĞǀĂƚŝŽŶƐ;ŐƌĞĂƚĞƌƚŚĂŶϱ͕ϬϬϬĨĞĞƚĂďŽǀĞD^>Ϳ͘ǀĞƌĂŐĞĂŶŶƵĂů
ƉƌĞĐŝƉŝƚĂƚŝŽŶƌĂŶŐĞƐĨƌŽŵĂƉƉƌŽǆŝŵĂƚĞůǇƚŚƌĞĞŝŶĐŚĞƐŽŶƚŚĞĂĚŝǌĂŶĚƌŝƐƚŽůƌǇ>ĂŬĞƐ
;ĞůĞǀĂƚŝŽŶƐŽĨϱϰϱƚŽϱϵϱĨĞĞƚĂďŽǀĞD^>ͿƚŽŽǀĞƌϭϮŝŶĐŚĞƐŝŶƚŚĞWƌŽǀŝĚĞŶĐĞĂŶĚEĞǁzŽƌŬ
DŽƵŶƚĂŝŶƐ;ĞůĞǀĂƚŝŽŶƐŽǀĞƌϳ͕ϬϬϬĨĞĞƚĂďŽǀĞD^>Ϳ͘dŚĞƚĂďůĞďĞůŽǁƉƌŽǀŝĚĞƐƚŚĞƚŽƚĂůǀŽůƵŵĞ
ŽĨƉƌĞĐŝƉŝƚĂƚŝŽŶƚŚĂƚĨĂůůƐŽŶĞĂĐŚŽĨƚŚĞǁĂƚĞƌƐŚĞĚƐ͗
dĂďůĞϭ͗dŽƚĂůsŽůƵŵĞŽĨWƌĞĐŝƉŝƚĂƚŝŽŶďǇtĂƚĞƌƐŚĞĚ
tĂƚĞƌƐŚĞĚ
ƌŝƐƚŽů
Kt
&ĞŶŶĞƌ;tĞƐƚͿ
&ĞŶŶĞƌ;ĂƐƚͿ
>ĂŶĨĂŝƌ
ĂĚŝǌ
dŽƚĂů

ƌĞĂ
;ĨƚϮͿ

WƌĞĐŝƉŝƚĂƚŝŽŶ
sŽůƵŵĞ;&zͿ

ϮϮ͕ϭϰϭ͕ϳϭϳ͕ϬϬϬ
ϰ͕ϳϯϲ͕ϲϵϯ͕ϯϵϰ
ϭϯ͕ϳϬϬ͕ϮϴϬ͕Ϭϯϲ
ϭϲ͕ϲϮϱ͕ϱϯϱ͕ϴϳϵ
ϳ͕ϴϯϭ͕ϵϯϴ͕ϲϭϳ
ϭϲ͕ϰϴϮ͕ϬϭϮ͕ϵϴϮ

ϭϳϬ͕ϱϰϭ
ϰϲ͕ϮϯϮ
ϭϳϯ͕ϳϭϲ
Ϯϯϰ͕ϳϱϯ
ϭϮϯ͕ϴϬϲ
ϭϯϭ͕ϬϰϮ

ϴϭ͕ϱϭϴ͕ϭϳϳ͕ϵϬϳ

ϴϴϬ͕ϬϵϬ

EŽƚĞ͗
ĨƚϮ͗ƐƋƵĂƌĞĨĞĞƚ

ϯ͘ϭ͘Ϯ

/ŶĨŝůƚƌĂƚŝŽŶ

EĞĂƌůǇĂůůŽĨƚŚĞƌĂŝŶĨĂůůƚŚĂƚĨĂůůƐŽŶƚŚĞĂůůƵǀŝƵŵĞŶƚĞƌƐƐŚĂůůŽǁƐŽŝůŵŽŝƐƚƵƌĞƐƚŽƌĂŐĞŽƌĨůŽǁƐ
ĂƐƌƵŶͲŽĨĨŝŶĞƉŚĞŵĞƌĂůƌŝůůƐĂŶĚƐƚƌĞĂŵƐ͕ŽŶůǇƚŽŝŶĨŝůƚƌĂƚĞĚŽǁŶƐƚƌĞĂŵŝŶƚŽƵŶƐĂƚƵƌĂƚĞĚƐŽŝůƐ͘
ĨƚĞƌƚŚĞƌĂŝŶĨĂůůĞǀĞŶƚƐ͕ŵŽƐƚŽĨƚŚŝƐǁĂƚĞƌŝƐůŽƐƚƚŽƚŚĞƐǇƐƚĞŵĂƐĞǀĂƉŽƚƌĂŶƐƉŝƌĂƚŝŽŶĂŶĚŶĞǀĞƌ
ƌĞĐŚĂƌŐĞƐŐƌŽƵŶĚǁĂƚĞƌ͘DŽƐƚŽĨƚŚĞƌĞĐŚĂƌŐĞŝŶƚŽƚŚĞŐƌŽƵŶĚǁĂƚĞƌďĂƐŝŶƐĐŽŵĞƐĨƌŽŵǁĂƚĞƌ
ƚŚĂƚŚĂƐŝŶĨŝůƚƌĂƚĞĚŝŶƚŚĞƐƵƌƌŽƵŶĚŝŶŐŵŽƵŶƚĂŝŶƐ͕ĂŶĚƚŚĞŶĐĞƌĞĐŚĂƌŐĞƐŐƌŽƵŶĚǁĂƚĞƌĂƐ
ĨƌĂĐƚƵƌĞͲďĂƐĞĨůŽǁĨƌŽŵďĞĚƌŽĐŬƚŽĂůůƵǀŝƵŵ͕ŽƌŝŶĨŝůƚƌĂƚŝŽŶŽĨƐƵƌĨĂĐĞǁĂƚĞƌĨůŽǁƐĂƚƚŚĞ
ŵŽƵŶƚĂŝŶďĞĚƌŽĐŬͲĂůůƵǀŝƵŵĐŽŶƚĂĐƚ͘dŚƵƐ͕ƚŚĞƐŽƵƌĐĞŽĨŵŽƐƚŽĨƚŚĞŐƌŽƵŶĚǁĂƚĞƌƌĞĐŚĂƌŐĞ
ǁŝƚŚŝŶƚŚĞƌĞŐŝŽŶĂůǁĂƚĞƌƐŚĞĚŽĐĐƵƌƐŝŶƚŚĞŚŝŐŚĞƌĞůĞǀĂƚŝŽŶƐƐŝŶĐĞƚŚĞǇƌĞĐĞŝǀĞŚŝŐŚĞƌǀŽůƵŵĞƐ
ŽĨƉƌĞĐŝƉŝƚĂƚŝŽŶ͘
/ƚƐŚŽƵůĚďĞŶŽƚĞĚƚŚĂƚŶŽĚŝƌĞĐƚŵĞĂƐƵƌĞŵĞŶƚƐŽĨŝŶĨŝůƚƌĂƚŝŽŶŚĂǀĞďĞĞŶŵĂĚĞĂƚĂŶǇůŽĐĂƚŝŽŶƐ
ǁŝƚŚŝŶƚŚĞǁĂƚĞƌƐŚĞĚƐ͘ƐƚŝŵĂƚĞƐŽĨŝŶĨŝůƚƌĂƚŝŽŶ͕ĂŶĚƌĞƐƵůƚŝŶŐŐƌŽƵŶĚǁĂƚĞƌƌĞĐŚĂƌŐĞ͕ŚĂǀĞďĞĞŶ
ďĂƐĞĚŽŶĐĂůĐƵůĂƚŝŽŶƐƵƐŝŶŐŽƚŚĞƌƉĂƌĂŵĞƚĞƌŝŶƉƵƚƐ;Ğ͘Ő͕͘ƌĂŝŶĨĂůůĂŶĚƐƵƌĨĂĐĞĐŽǀĞƌͿ͘


ϮϬ

ƉƉĞŶĚŝǆ͗ ĂĚŝǌWƌŽũĞĐƚKǀĞƌǀŝĞǁ
:ĂŶƵĂƌǇϮϬϭϵ




ϯ͘ϭ͘ϯ

ZĞĐŚĂƌŐĞ

^ĞǀĞƌĂůĞƐƚŝŵĂƚĞƐŽĨŐƌŽƵŶĚǁĂƚĞƌƌĞĐŚĂƌŐĞŚĂǀĞďĞĞŶĐŽŵƉůĞƚĞĚĨŽƌƚŚĞĂĚŝǌWƌŽũĞĐƚĂƌĞĂ
ƐŝŶĐĞϭϵϴϰ͘DŽƌĞƌĞĐĞŶƚůǇ͕ƌĞĐŚĂƌŐĞĞƐƚŝŵĂƚĞƐŚĂǀĞďĞĞŶƉƌĞƐĞŶƚĞĚďǇ'ĞŽƐĐŝĞŶĐĞ;ϭϵϵϵͿ͕
hŶŝƚĞĚ^ƚĂƚĞƐ'ĞŽůŽŐŝĐĂů^ƵƌǀĞǇ;h^'^Ϳ;ϮϬϬϬͿ͕ĂŶĚ>ĂǁƌĞŶĐĞ>ŝǀĞƌŵŽƌĞEĂƚŝŽŶĂů>ĂďŽƌĂƚŽƌǇ
;>>E>Ϳ;ϮϬϬϬͿ͘
'ĞŽƐĐŝĞŶĐĞ;ϭϵϵϵͿĞƐƚŝŵĂƚĞĚŐƌŽƵŶĚǁĂƚĞƌƌĞĐŚĂƌŐĞďĂƐĞĚŽŶĂǁĂƚĞƌƐŚĞĚŵŽĚĞůƚŚĂƚŝŶĐůƵĚĞĚ
ǀĂƌŝĂďůĞƐƚŚĂƚĂĨĨĞĐƚƚŚĞĚĂŝůǇǁĂƚĞƌďĂůĂŶĐĞŽĨƚŚĞǁĂƚĞƌƐŚĞĚ͕ŝŶĐůƵĚŝŶŐƉƌĞĐŝƉŝƚĂƚŝŽŶ͕ƌƵŶŽĨĨ͕
ǀĞŐĞƚĂƚŝŽŶŝŶƚĞƌĐĞƉƚŝŽŶ͕ŝŶĨŝůƚƌĂƚŝŽŶ͕ĞǀĂƉŽƚƌĂŶƐƉŝƌĂƚŝŽŶ͕ƐŽŝůŵŽŝƐƚƵƌĞ͕ĂŶĚƉĞƌĐŽůĂƚŝŽŶ͘
'ĞŽƐĐŝĞŶĐĞĞƐƚŝŵĂƚĞĚƚŚĞƚŽƚĂůƌĞĐŽǀĞƌĂďůĞŐƌŽƵŶĚǁĂƚĞƌĨŽƌƚŚĞĞŶƚŝƌĞWƌŽũĞĐƚĂƌĞĂ;ƌŝƐƚŽů͕
ĂĚŝǌ͕ĂŶĚ&ĞŶŶĞƌtĂƚĞƌƐŚĞĚƐͿƚŽƌĂŶŐĞďĞƚǁĞĞŶϭϵ͕ϴϴϲĂŶĚϱϴ͕Ϯϲϴ&z͘dŚĞƌĞĐŚĂƌŐĞ
ĞƐƚŝŵĂƚĞƐĨŽƌƚŚĞ&ĞŶŶĞƌĂŶĚKttĂƚĞƌƐŚĞĚƐƌĂŶŐĞĨƌŽŵϭϰ͕ϲϰϲƚŽϯϳ͕Ϯϱϰ&zĂŶĚϭ͕ϭϵϯƚŽ
ϰ͕Ϯϴϱ&z͕ƌĞƐƉĞĐƚŝǀĞůǇ͘dŚŝƐƉƌŽǀŝĚĞƐĂŶĞƐƚŝŵĂƚĞĨŽƌƚŚĞĐŽŵďŝŶĞĚƚŽƚĂůƌĞĐŽǀĞƌĂďůĞ
ŐƌŽƵŶĚǁĂƚĞƌ;&ĞŶŶĞƌĂŶĚKtͿŽĨϭϱ͕ϴϯϵƚŽϰϭ͕ϱϯϵ&z;,ϮD,ŝůů͕ϮϬϭϬͿ͘
dŚĞh^'^;ϮϬϬϬͿĞƐƚŝŵĂƚĞĚŐƌŽƵŶĚǁĂƚĞƌƌĞĐŚĂƌŐĞďĂƐĞĚŽŶĂŵŽĚŝĨŝĞĚDĂǆĞǇͲĂŬŝŶŵŽĚĞůŽĨ
ƚŚĞWƌŽũĞĐƚĂƌĞĂ;ƌŝƐƚŽů͕ĂĚŝǌ͕ĂŶĚ&ĞŶŶĞƌtĂƚĞƌƐŚĞĚƐͿ͕ǁŚŝĐŚǁĂƐƵƐĞĚƚŽĞƐƚŝŵĂƚĞ
ŐƌŽƵŶĚǁĂƚĞƌƌĞĐŚĂƌŐĞĂƐĂƉĞƌĐĞŶƚĂŐĞŽĨƚŚĞĂǀĞƌĂŐĞĂŶŶƵĂůƉƌĞĐŝƉŝƚĂƚŝŽŶǁŝƚŚŝŶĚŝƐĐƌĞƚĞ
ĞůĞǀĂƚŝŽŶͲƉƌĞĐŝƉŝƚĂƚŝŽŶͲƌĞĐŚĂƌŐĞǌŽŶĞƐ͘dŚĞŵŽĚĞůĞƐƚŝŵĂƚĞĚĂŵĞĚŝĂŶŐƌŽƵŶĚǁĂƚĞƌƌĞĐŚĂƌŐĞ
ƌĂƚĞŽĨϮ͕ϱϱϬƚŽϭϭ͕ϴϬϬ&z͕ŽĨǁŚŝĐŚϮ͕ϬϳϬƚŽϭϬ͕ϯϰϯ&zǁĂƐĞƐƚŝŵĂƚĞĚĨŽƌƚŚĞ&ĞŶŶĞƌ
tĂƚĞƌƐŚĞĚĂůŽŶĞ;,ϮD,ŝůů͕ϮϬϭϬͿ͘
>>E>;ϮϬϬϬͿƌĞǀŝĞǁĞĚƚŚĞh^'^;ϮϬϬϬͿDĂǆĞǇͲĂŬŝŶŐƌŽƵŶĚǁĂƚĞƌƌĞĐŚĂƌŐĞĞƐƚŝŵĂƚĞƐĂŶĚ
ĐŽŶĐůƵĚĞĚƚŚĂƚƚŚĞǇƵŶĚĞƌĞƐƚŝŵĂƚĞĚƌĞĐŚĂƌŐĞƚŽƚŚĞ&ĞŶŶĞƌtĂƚĞƌƐŚĞĚ͘>>E>;ϮϬϬϬͿĚĞǀĞůŽƉĞĚ
ĂƐĞƉĂƌĂƚĞDĂǆĞǇͲĂŬŝŶŵŽĚĞůŽĨƚŚĞ&ĞŶŶĞƌtĂƚĞƌƐŚĞĚ͕ǁŚŝĐŚĞƐƚŝŵĂƚĞĚĂƌĞĐŚĂƌŐĞƌĂƚĞ
ďĞƚǁĞĞŶϳ͕ϴϲϰĂŶĚϮϵ͕ϴϭϱ&z͕ďĂƐĞĚŽŶůŽĐĂůƉƌĞĐŝƉŝƚĂƚŝŽŶ;,ϮD,ŝůů͕ϮϬϭϬͿ͘
ĚĚŝƚŝŽŶĂůůǇ͕ĂŶĞƐƚŝŵĂƚĞĚŐƌŽƵŶĚǁĂƚĞƌƌĞĐŚĂƌŐĞǀĂůƵĞŽĨĂƉƉƌŽǆŝŵĂƚĞůǇϯϮ͕ϬϬϬ&zǁĂƐ
ŐĞŶĞƌĂƚĞĚďǇ,ϮD,ŝůů;ϮϬϭϬͿƵƐŝŶŐƚŚĞŵŽĚĞů/E&/>ϯ͘ϬĨŽƌƚŚĞŵŽĚĞůƉĞƌŝŽĚŽĨϭϵϱϴƚŽϮϬϬϳ͘
dŚĞĂǀĞƌĂŐĞĂŶŶƵĂůŐƌŽƵŶĚǁĂƚĞƌƌĞĐŚĂƌŐĞƋƵĂŶƚŝƚŝĞƐĨŽƌƚŚĞ&ĞŶŶĞƌtĂƚĞƌƐŚĞĚ͕Kt
tĂƚĞƌƐŚĞĚ͕ĂŶĚŝŶƚŽƚĂů͕ǁĞƌĞĞƐƚŝŵĂƚĞĚƵƐŝŶŐƚŚĞ/E&/>ϯ͘ϬŵŽĚĞůĂƚϯϬ͕ϭϵϭ&z͕Ϯ͕Ϯϱϲ&z͕ĂŶĚ
ϯϮ͕ϰϰϳ&z͕ƌĞƐƉĞĐƚŝǀĞůǇ;,ϮD,ŝůů͕ϮϬϭϬͿ͘

ϯ͘Ϯ

'ƌŽƵŶĚǁĂƚĞƌ&ůŽǁ

/ŶƚŚĞƌŝƐƚŽůĂŶĚĂĚŝǌtĂƚĞƌƐŚĞĚƐ͕ŐƌŽƵŶĚǁĂƚĞƌĨůŽǁƐƌĂĚŝĂůůǇƚŽǁĂƌĚƚŚĞĚƌǇůĂŬĞƐĨƌŽŵƚŚĞ
ƐƵƌƌŽƵŶĚŝŶŐŚŝůůƐĂŶĚŵŽƵŶƚĂŝŶƐ͘/ŶƚŚĞKt͕ŐƌŽƵŶĚǁĂƚĞƌĨůŽǁƐƚŽƚŚĞƐŽƵƚŚĞĂƐƚĨƌŽŵƚŚĞ
'ƌĂŶŝƚĞDŽƵŶƚĂŝŶƐƚŚƌŽƵŐŚƚŚĞǁĂƐŚ͕ĂŶĚƚŚĞŶƚŽƚŚĞƐŽƵƚŚǁĞƐƚŝŶƚŽƌŝƐƚŽůƌǇ>ĂŬĞ͘/ŶƚŚĞ
&ĞŶŶĞƌtĂƚĞƌƐŚĞĚ͕ŐƌŽƵŶĚǁĂƚĞƌŐĞŶĞƌĂůůǇĨůŽǁƐƌĂĚŝĂůůǇĨƌŽŵƚŚĞƐƵƌƌŽƵŶĚŝŶŐŵŽƵŶƚĂŝŶƐƚŽƚŚĞ
ĐĞŶƚĞƌŽĨƚŚĞǀĂůůĞǇĂŶĚƚŚĞŶĐĞƐŽƵƚŚǁĂƌĚ͘ŐƌŽƵŶĚǁĂƚĞƌĚŝǀŝĚĞĞǆŝƐƚƐǁŝƚŚŝŶƚŚĞǁĂƚĞƌƐŚĞĚ͘
ZĞĐŚĂƌŐĞĨƌŽŵƚŚĞWƌŽǀŝĚĞŶĐĞ͕'ƌĂŶŝƚĞ͕ůŝƉƉĞƌ͕ĂŶĚDĂƌďůĞDŽƵŶƚĂŝŶƐ;ƚŚĞǁĞƐƚĞƌŶƉŽƌƚŝŽŶŽĨ


Ϯϭ

ƉƉĞŶĚŝǆ͗ ĂĚŝǌWƌŽũĞĐƚKǀĞƌǀŝĞǁ
:ĂŶƵĂƌǇϮϬϭϵ




ƚŚĞǁĂƚĞƌƐŚĞĚͿĞǀĞŶƚƵĂůůǇĚŝƐĐŚĂƌŐĞƐƚŚƌŽƵŐŚƚŚĞ&ĞŶŶĞƌ'ĂƉƚŽƚŚĞƌŝƐƚŽůƌǇ>ĂŬĞ͘ZĞĐŚĂƌŐĞ
ĨƌŽŵƚŚĞEĞǁzŽƌŬ͕KůĚtŽŵĞŶ͕ĂŶĚ^ŚŝƉDŽƵŶƚĂŝŶƐ;ĞĂƐƚĞƌŶƉŽƌƚŝŽŶͿĞǀĞŶƚƵĂůůǇĚŝƐĐŚĂƌŐĞƐ
ƚŚƌŽƵŐŚƚŚĞ&ĞŶŶĞƌ'ĂƉƚŽƚŚĞĂĚŝǌƌǇ>ĂŬĞ͘
ƐŶŽƚĞĚ͕ŝƚŝƐůŝŬĞůǇƚŚĂƚŐƌŽƵŶĚǁĂƚĞƌĨƌŽŵƚŚĞ>ĂŶĨĂŝƌsĂůůĞǇĨůŽǁƐŝŶƚŽƚŚĞĞĂƐƚĞƌŶƉŽƌƚŝŽŶŽĨ
ƚŚĞ&ĞŶŶĞƌtĂƚĞƌƐŚĞĚ͕ĂŶĚĞǀĞŶƚƵĂůůǇĚŝƐĐŚĂƌŐĞƐƚŽĂĚŝǌƌǇ>ĂŬĞ͘

ϯ͘ϯ

,ǇĚƌŽůŽŐŝĐKƵƚĨůŽǁ

ϯ͘ϯ͘ϭ

'ƌŽƵŶĚǁĂƚĞƌWƵŵƉŝŶŐ

ĂĚŝǌĐƵƌƌĞŶƚůǇŽǁŶƐĂŶĚŽƉĞƌĂƚĞƐƐĞǀĞŶĨƵůůͲƐĐĂůĞŝƌƌŝŐĂƚŝŽŶǁĞůůƐŝŶƚŚĞĂĚŝǌsĂůůĞǇ͕ŝŶĐůƵĚŝŶŐ
tĞůůƐϮϭ^ŽƵƚŚ͕ϮϭEŽƌƚŚ͕ϮϮ͕Ϯϳ^ŽƵƚŚ͕ϮϳEŽƌƚŚ͕Ϯϴ͕ĂŶĚϯϯ͘ƵƌŝŶŐƚŚĞƉĞƌŝŽĚĨƌŽŵϭϵϴϲƚŽ
ϮϬϬϵ͕ƚŚĞƚŽƚĂůĂŶŶƵĂůĂŵŽƵŶƚŽĨŐƌŽƵŶĚǁĂƚĞƌƉƵŵƉĞĚďǇĂĚŝǌƌĂŶŐĞĚĨƌŽŵĂƉƉƌŽǆŝŵĂƚĞůǇ
ϭ͕ϴϴϮ&ŝŶϮϬϬϵƚŽϲ͕ϲϴϵ&ŝŶϭϵϵϬǁŝƚŚĂŶĂŶŶƵĂůĂǀĞƌĂŐĞŽĨϰ͕ϲϬϮ&z͘/ŶĂĚĚŝƚŝŽŶ͕ĂƚŽƚĂůŽĨ
ϭ͕ϭϭϴ&ŽĨŐƌŽƵŶĚǁĂƚĞƌǁĂƐƉƵŵƉĞĚĨƌŽŵtĞůůWtͲϭƚŽƉƌŽǀŝĚĞĂƐŽƵƌĐĞŽĨǁĂƚĞƌĨŽƌƚŚĞƉŝůŽƚ
ŝŶĨŝůƚƌĂƚŝŽŶƚĞƐƚĐŽŶĚƵĐƚĞĚĚƵƌŝŶŐƚŚĞƉĞƌŝŽĚďĞƚǁĞĞŶDĂƌĐŚĂŶĚ^ĞƉƚĞŵďĞƌϭϵϵϵ;'ĞŽƐĐŝĞŶĐĞ͕
ϭϵϵϵͿ͘^ŝŶĐĞϮϬϬϳ͕ǁŝƚŚĐŚĂŶŐĞƐŝŶĂŐƌŝĐƵůƚƵƌĂůŽƉĞƌĂƚŝŽŶƐ͕ƚŚĞƉƵŵƉŝŶŐƌĂƚĞŚĂƐďĞĞŶƌĞĚƵĐĞĚ
ƚŽďĞƚǁĞĞŶϭ͕ϴϬϬĂŶĚϭ͕ϵϬϬ&z͘

ϯ͘ϯ͘Ϯ

ƌǇ>ĂŬĞƐ

dŚĞƌŝƐƚŽůĂŶĚĂĚŝǌƌǇ>ĂŬĞƉůĂǇĂƐĂƌĞůŽĐĂƚĞĚĂƚƚŚĞůŽǁĞƐƚĞůĞǀĂƚŝŽŶƐŝŶƚŚĞǁĂƚĞƌƐŚĞĚƐƚŚĂƚ
ƐƵƌƌŽƵŶĚƚŚĞĂĚŝǌWƌŽũĞĐƚ͘ůůŽĨƚŚĞǁĂƚĞƌƐŚĞĚƐŝŶƚŚĞĂĚŝǌWƌŽũĞĐƚĂƌĞĂ;ŝŶĐůƵĚŝŶŐƚŚĞƌŝƐƚŽů
ĂŶĚĂĚŝǌtĂƚĞƌƐŚĞĚƐͿĂƌĞĐůŽƐĞĚ͖ƚŚĂƚŝƐ͕ŶĞŝƚŚĞƌƐƵƌĨĂĐĞǁĂƚĞƌŶŽƌŐƌŽƵŶĚǁĂƚĞƌĚŝƐĐŚĂƌŐĞƚŽ
ĂĚũĂĐĞŶƚǁĂƚĞƌƐŚĞĚƐ͘dŚĞƌĞĨŽƌĞ͕ƚŚĞŽŶůǇŶĂƚƵƌĂůŽƵƚůĞƚĨŽƌƐƵƌĨĂĐĞĂŶĚŐƌŽƵŶĚǁĂƚĞƌŝƐ
ĞǀĂƉŽƌĂƚŝŽŶĨƌŽŵƚŚĞĚƌǇůĂŬĞƐ͘
ƵƌŝŶŐƐƵĚĚĞŶƐƉƌŝŶŐƐŶŽǁƚŚĂǁƐĂŶĚͬŽƌůĂƚĞƐƵŵŵĞƌƚŚƵŶĚĞƌƐƚŽƌŵƐŽĨŚŝŐŚŝŶƚĞŶƐŝƚǇ͕ƐƵƌĨĂĐĞ
ǁĂƚĞƌĨůŽǁƐƚŽƚŚĞĚƌǇůĂŬĞƐĂŶĚƐƚĂŶĚŝŶŐǁĂƚĞƌĐĂŶŽĐĐƵƌ;,ϮD,ŝůů͕ϮϬϭϬͿ͖ŚŽǁĞǀĞƌ͕ƚŚĞ
ƐƚĂŶĚŝŶŐǁĂƚĞƌƌĂƉŝĚůǇĞǀĂƉŽƌĂƚĞƐŝŵŵĞĚŝĂƚĞůǇĂĨƚĞƌƐƵĐŚĨůĂƐŚĨůŽŽĚŝŶŐĞǀĞŶƚƐ͘
dŚĞĚƌǇůĂŬĞƉůĂǇĂƐĐŽŶƐŝƐƚŽĨĂǀĂƌŝĞƚǇŽĨƐƵƌĨĂĐĞƚǇƉĞƐ͕ŝŶĐůƵĚŝŶŐƐĂůƚĐƌƵƐƚĂŶĚƐŽĨƚƉƵĨĨǇƉŽƌŽƵƐ
ƐƵƌĨĂĐĞƐǁŚŝĐŚĂƌĞůĂƌŐĞůǇĚĞǀŽŝĚŽĨǀĞŐĞƚĂƚŝŽŶ͘ůĂǇĂŶĚƐŝůƚƐĂƌĞƚŚĞƉƌĞĚŽŵŝŶĂŶƚƐŽŝůƚǇƉĞƐ
ďĞŶĞĂƚŚƚŚĞƐƵƌĨĂĐĞ͘WƵĨĨǇƐƵƌĨĂĐĞƐĂƌĞďĞůŝĞǀĞĚƚŽďĞĨŽƌŵĞĚĨƌŽŵƵƉǁĂƌĚŐƌŽƵŶĚǁĂƚĞƌ
ŵŽǀĞŵĞŶƚŝŶƚŚĞĐĂƉŝůůĂƌǇǌŽŶĞĐĂƵƐŝŶŐƐĂůƚƐƚŽƉƌĞĐŝƉŝƚĂƚĞĂŶĚĐůĂǇƐƚŽƐǁĞůůŽŶƚŚĞƐƵƌĨĂĐĞ͕
ƌĞƐƵůƚŝŶŐŝŶĂŶĞƚǁŽƌŬŽĨƉŽůǇŐŽŶƐĂŶĚŚƵŵŵŽĐŬǇƌĞůŝĞĨ͘dŚŝƐƉƵĨĨǇƐƵƌĨĂĐĞŝƐƌĞƉŽƌƚĞĚƚŽĐŽǀĞƌ
ŵŽƌĞƚŚĂŶϲϬƉĞƌĐĞŶƚ;йͿŽĨƌŝƐƚŽůƌǇ>ĂŬĞ;,ϮD,ŝůů͕ϮϬϭϬͿ͘

ϯ͘ϯ͘ϯ

ǀĂƉŽƚƌĂŶƐƉŝƌĂƚŝŽŶ

'ĞŽƐĐŝĞŶĐĞ;ϮϬϬϬͿĚĞǀĞůŽƉĞĚĂƌĂŶŐĞŽĨĞƐƚŝŵĂƚĞƐŽĨĞǀĂƉŽƚƌĂŶƐƉŝƌĂƚŝŽŶĨƌŽŵƌŝƐƚŽůĂŶĚĂĚŝǌ
ƌǇ>ĂŬĞƐ͕ƵƐŝŶŐƚŚƌĞĞĚŝĨĨĞƌĞŶƚŵĞƚŚŽĚƐ͕ǁŚŝĐŚƌĂŶŐĞĚĨƌŽŵϭϭ͕ϲϲϱƚŽϭϬϱ͕ϰϯϲ&z͘dŚĞƵƉƉĞƌ



ϮϮ

ƉƉĞŶĚŝǆ͗ ĂĚŝǌWƌŽũĞĐƚKǀĞƌǀŝĞǁ
:ĂŶƵĂƌǇϮϬϭϵ




ƌĂŶŐĞŽĨǀĂůƵĞƐǁĂƐďĂƐĞĚŽŶĞǀĂƉŽƚƌĂŶƐƉŝƌĂƚŝŽŶĞƐƚŝŵĂƚĞƐĂƚ&ƌĂŶŬůŝŶƌǇ>ĂŬĞƉůĂǇĂďǇ
ǌĂƌŶĞĐŬŝ;ϭϵϵϳͿ͘ŶĞŶĞƌŐǇͲďĂůĂŶĐĞ͕ĞĚĚǇͲĐŽƌƌĞůĂƚŝŽŶƚĞĐŚŶŝƋƵĞǁĂƐƵƐĞĚƚŽĞƐƚŝŵĂƚĞ
ĞǀĂƉŽƚƌĂŶƐƉŝƌĂƚŝŽŶĨƌŽŵƚŚĞƉůĂǇĂůĂŬĞƐƵƌĨĂĐĞ͕ǁŚŝĐŚƌĞƐƵůƚĞĚŝŶĞǀĂƉŽƚƌĂŶƐƉŝƌĂƚŝŽŶƌĂƚĞƐŽĨ
Ϭ͘ϭƚŽϬ͘ϯĐĞŶƚŝŵĞƚĞƌƐƉĞƌĚĂǇ;ĐŵͬĚͿ;ĂƉƉƌŽǆŝŵĂƚĞůǇϭ͘ϮƚŽϯ͘ϲĨĞĞƚƉĞƌǇĞĂƌĨĞĞƚͬǇƌͿ;,ϮD
,ŝůů͕ϮϬϭϬͿ͘
dŚĞh^'^;ϮϬϬϭͿĞƐƚŝŵĂƚĞĚĞǀĂƉŽƚƌĂŶƐƉŝƌĂƚŝŽŶĨŽƌĂŶƵŵďĞƌŽĨĂƌĞĂƐŝŶƚŚĞĞĂƚŚsĂůůĞǇ
ƌĞŐŝŽŶĂůĨůŽǁƐǇƐƚĞŵ͕ǁŚŝĐŚŝŶĐůƵĚĞĚĞƐƚŝŵĂƚĞƐĨŽƌŽƉĞŶƉůĂǇĂƐƐŝŵŝůĂƌƚŽƚŚĞƌŝƐƚŽůĂŶĚĂĚŝǌ
ƌǇ>ĂŬĞƐ͘dŚĞh^'^ĞƐƚŝŵĂƚĞĚĞǀĂƉŽƚƌĂŶƐƉŝƌĂƚŝŽŶƌĂƚĞƐĨƌŽŵϬ͘ϭƚŽϬ͘ϳĨĞĞƚͬǇĞĂƌ͘dŚĞǇ
ĂĚũƵƐƚĞĚƚŚĞƐĞĞǀĂƉŽƚƌĂŶƐƉŝƌĂƚŝŽŶƌĂƚĞƐďǇƚŚĞĞƐƚŝŵĂƚĞĚůŽŶŐͲƚĞƌŵĂǀĞƌĂŐĞĂŶŶƵĂů
ƉƌĞĐŝƉŝƚĂƚŝŽŶƌĂƚĞ;ďǇƐƵďƚƌĂĐƚŝŶŐƚŚĞƉƌĞĐŝƉŝƚĂƚŝŽŶƌĂƚĞͿƚŽŐĞƚĞǀĂƉŽƚƌĂŶƐƉŝƌĂƚŝŽŶƌĂƚĞƐƌĂŶŐŝŶŐ
ĨƌŽŵϬ͘ϭϱƚŽϬ͘ϮϭĨĞĞƚͬǇĞĂƌ͘,ŽǁĞǀĞƌ͕ƚŚĞh^'^;ϮϬϬϭͿƐƚĂƚĞĚƚŚĂƚƚŚĞĐŽŶƚƌŝďƵƚŝŽŶŽĨ
ƉƌĞĐŝƉŝƚĂƚŝŽŶƚŽĞǀĂƉŽƚƌĂŶƐƉŝƌĂƚŝŽŶŝƐƵŶĐĞƌƚĂŝŶ͘'ŝǀĞŶƚŚĞŚŝŐŚƌĂƚĞŽĨĞǀĂƉŽƌĂƚŝŽŶŝŶƚŚĞƐĞĂƌŝĚ
ĞŶǀŝƌŽŶŵĞŶƚƐ͕ƉƌĞĐŝƉŝƚĂƚŝŽŶŵĂǇŶŽƚĂĨĨĞĐƚƚŚĞĞǀĂƉŽƚƌĂŶƐƉŝƌĂƚŝŽŶƌĂƚĞƐĂƐĞƐƚŝŵĂƚĞĚĨƌŽŵ
ŵŝĐƌŽͲŵĞƚĞŽƌŽůŽŐŝĐĂůŵĞĂƐƵƌĞŵĞŶƚƐ͘hƐŝŶŐĂƌĂŶŐĞŽĨϬ͘ϭƚŽϬ͘ϳĨĞĞƚͬǇĞĂƌŐŝǀĞƐĂƌĂŶŐĞŽĨ
ĞǀĂƉŽƚƌĂŶƐƉŝƌĂƚŝŽŶƌĂƚĞƐŽĨϱ͕ϵϲϱƚŽϰϭ͕ϳϱϱ&zĨŽƌƚŚĞƌŝƐƚŽůĂŶĚĂĚŝǌƌǇ>ĂŬĞƐ;,ϮD,ŝůů͕
ϮϬϭϬͿ͘
ĞƚǁĞĞŶDĂǇĂŶĚEŽǀĞŵďĞƌϮϬϭϭ͕ĞƐĞƌƚZĞƐĞĂƌĐŚ/ŶƐƚŝƚƵƚĞ;Z/Ϳ;ϮϬϭϮͿ͕ĐŽŶĚƵĐƚĞĚĂŶ
ŝŶǀĞƐƚŝŐĂƚŝŽŶŽŶƌŝƐƚŽůĂŶĚĂĚŝǌƌǇ>ĂŬĞƐƚŽĚĞƚĞƌŵŝŶĞƉƌŽũĞĐƚͲƐƉĞĐŝĨŝĐĞǀĂƉŽƌĂƚŝŽŶƌĂƚĞƐ
ĚƵƌŝŶŐƚŚĞĚƌǇŵŽŶƚŚƐǁŚĞŶƉƌĞĐŝƉŝƚĂƚŝŽŶŝƐĂďƐĞŶƚ͘dŚĞŝŶǀĞƐƚŝŐĂƚŝŽŶĞƐƚŝŵĂƚĞĚĂŶĞǀĂƉŽƌĂƚŝŽŶ
ƌĂƚĞĨƌŽŵƌŝƐƚŽůƌǇ>ĂŬĞŽĨϳ͕ϴϲϬ&zĂŶĚĨƌŽŵĂĚŝǌƌǇ>ĂŬĞŽĨϮϯ͕ϳϯϬ&z͕ĨŽƌĂƚŽƚĂů
ĞǀĂƉŽƌĂƚŝŽŶƌĂƚĞŽĨϯϭ͕ϱϵϬ&z;,ϮD,ŝůů͕ϮϬϭϮͿ͘ĐĐŽƌĚŝŶŐƚŽ,ϮD,ŝůů;ϮϬϭϮͿ͕ƚŚĞ
ĞǀĂƉŽƌĂƚŝŽŶƌĂƚĞĞƐƚŝŵĂƚĞƐǁĞƌĞĚĞƚĞƌŵŝŶĞĚďǇĞǆƚƌĂƉŽůĂƚŝŶŐƚŚĞŵĞĂƐƵƌĞĚĚĂƚĂƚŽĂŶĂƌĞĂ
ŽǀĞƌǁŚŝĐŚĞǀĂƉŽƌĂƚŝŽŶǁĂƐĞǆƉĞĐƚĞĚƚŽŽĐĐƵƌ͕ĂŶĚĨŽƌĂĨƵůůǇĞĂƌďĂƐĞĚŽŶĞǆƉĞĐƚĞĚŵŽŶƚŚůǇ
ǀĂƌŝĂƚŝŽŶƐ͕ĂƐŽďƐĞƌǀĞĚĨƌŽŵƉĂŶĂŶĚŵĞĂƐƵƌĞĚĞǀĂƉŽƌĂƚŝŽŶƌĂƚĞƐĨƌŽŵ&ƌĂŶŬůŝŶƌǇ>ĂŬĞ͘dŚĞ
ĞƐƚŝŵĂƚĞĚĂŶŶƵĂůĞǀĂƉŽƌĂƚŝŽŶƌĂƚĞƐĐĂůĐƵůĂƚĞĚďǇZ/;ϮϬϭϮͿ͕ĂƌĞĐŽŶƐŝĚĞƌĞĚĐŽŶƐĞƌǀĂƚŝǀĞ͕ĂƐ
ƚŚĞǇĚŽŶŽƚĐŽŶƐŝĚĞƌƚŚĞĂĚĚŝƚŝŽŶĂůŐƌŽƵŶĚǁĂƚĞƌůŽƐƐĞƐĚƵĞƚŽĂŐƌŝĐƵůƚƵƌĂůƉƵŵƉŝŶŐďǇĂĚŝǌ
;ϰ͕ϲϬϬ&zĂǀĞƌĂŐĞƉƌŽĚƵĐƚŝŽŶͿŽƌƚŽƚŚĞƐĂůƚͲŵŝŶŝŶŐŽƉĞƌĂƚŝŽŶƐŽŶƚŚĞĚƌǇůĂŬĞƐ;ĂƉƉƌŽǆŝŵĂƚĞůǇ
ϳϱϬ&zͿ;,ϮD,ŝůů͕ϮϬϭϮͿ͘/ƚƐŚŽƵůĚďĞŶŽƚĞĚƚŚĂƚƚŚĞĞǆƚƌĂƉŽůĂƚĞĚĞǀĂƉŽƌĂƚŝŽŶƌĂƚĞƐĂƌĞĨŽƌ
ĚƌǇͲǁĞĂƚŚĞƌĞǀĂƉŽƌĂƚŝŽŶ͖ƚŚĂƚŝƐ͕ŐƌŽƵŶĚǁĂƚĞƌͲƐƵƉƉŽƌƚĞĚĞǀĂƉŽƌĂƚŝŽŶ͘dŚĞǇĚŽŶŽƚŝŶĐůƵĚĞ
ĚŝƌĞĐƚĞǀĂƉŽƌĂƚŝŽŶŽĨƉŽŶĚĞĚƌĂŝŶĨĂůůŽƌƐƵƌĨĂĐĞǁĂƚĞƌŝŶĨůŽǁƐ͕ŽƌĞǀĂƉŽƌĂƚŝŽŶĨƌŽŵƚŚĞƌĞƐƵůƚĂŶƚ
ƐŚĂůůŽǁƐŽŝůŵŽŝƐƚƵƌĞ͕ŝŵŵĞĚŝĂƚĞůǇĂĨƚĞƌĂƌĂŝŶĨĂůůĞǀĞŶƚ͘

ϯ͘ϰ

^ƚŽƌĂŐĞsŽůƵŵĞ

dŚĞǀŽůƵŵĞŽĨŐƌŽƵŶĚǁĂƚĞƌŝŶƐƚŽƌĂŐĞŝŶƚŚĞĂůůƵǀŝƵŵŽĨƚŚĞ&ĞŶŶĞƌsĂůůĞǇĂŶĚKtŚĂƐďĞĞŶ
ĞƐƚŝŵĂƚĞĚƚŽďĞďĞƚǁĞĞŶϭϳĂŶĚϯϰD&͘,ŽǁĞǀĞƌ͕ƚŚŝƐƐƚŽƌĂŐĞĞƐƚŝŵĂƚĞĚŽĞƐŶŽƚŝŶĐůƵĚĞ
ǁĂƚĞƌĐŽŶƚĂŝŶĞĚǁŝƚŚŝŶƚŚĞĐĂƌďŽŶĂƚĞĂŶĚĨƌĂĐƚƵƌĞĚƉŽƌƚŝŽŶŽĨƚŚĞďĞĚƌŽĐŬďĞŶĞĂƚŚƚŚĞ
ĂůůƵǀŝƵŵ͘ZĞĐĞŶƚŝŶǀĞƐƚŝŐĂƚŝŽŶƐŚĂǀĞĚĞƚĞƌŵŝŶĞĚƚŚĂƚƚŚĞƐĞƵŶŝƚƐŵĂǇĂůƐŽƐƚŽƌĞĂŶĚĐŽŶĚƵĐƚ
ůĂƌŐĞǀŽůƵŵĞƐŽĨŐƌŽƵŶĚǁĂƚĞƌ͘/ŶĂĚĚŝƚŝŽŶ͕ƚŚŝƐƐƚŽƌĂŐĞĞƐƚŝŵĂƚĞĚŽĞƐŶŽƚŝŶĐůƵĚĞŐƌŽƵŶĚǁĂƚĞƌ


Ϯϯ

ƉƉĞŶĚŝǆ͗ ĂĚŝǌWƌŽũĞĐƚKǀĞƌǀŝĞǁ
:ĂŶƵĂƌǇϮϬϭϵ




ǁŝƚŚŝŶƚŚĞ>ĂŶĨĂŝƌsĂůůĞǇ͕ƉƌŽďĂďůǇďĞƚǁĞĞŶϯĂŶĚϲD&ƚŚĂƚŝƐůŝŬĞůǇƚƌŝďƵƚĂƌǇƚŽƚŚĞ&ĞŶŶĞƌ
ĂƐŝŶ͘ƐƐƵĐŚ͕ƚŚĞĞƐƚŝŵĂƚĞĚǀŽůƵŵĞŽĨŐƌŽƵŶĚǁĂƚĞƌŝŶƐƚŽƌĂŐĞŝƐĂĐŽŶƐĞƌǀĂƚŝǀĞĞƐƚŝŵĂƚĞ͕ĂŶĚ
ƚŚĞĂĐƚƵĂůǀŽůƵŵĞŝƐŵŽƐƚůŝŬĞůǇŐƌĞĂƚĞƌ;,ϮD,ŝůů͕ϮϬϭϬͿ͘

ϯ͘ϱ

ƋƵŝĨĞƌƐ

/ŶƚŚĞĂĚŝǌWƌŽũĞĐƚĂƌĞĂ͕ƚŚĞŵĂũŽƌŝƚǇŽĨƚŚĞŐĞŽůŽŐŝĐĚĞƉŽƐŝƚƐƚŚĂƚƐƚŽƌĞĂŶĚƚƌĂŶƐŵŝƚ
ŐƌŽƵŶĚǁĂƚĞƌ;ŝ͘Ğ͕͘ĂƋƵŝĨĞƌƐͿĐĂŶďĞĚŝǀŝĚĞĚŝŶƚŽƚŚĞĨŽůůŽǁŝŶŐĨŽƵƌƵŶŝƚƐ͗
y
y
y
y

hƉƉĞƌĂůůƵǀŝĂůĂƋƵŝĨĞƌ
>ŽǁĞƌĂůůƵǀŝĂůĂƋƵŝĨĞƌ
dĞƌƚŝĂƌǇĨĂŶŐůŽŵĞƌĂƚĞƐ
ĂƌďŽŶĂƚĞďĞĚƌŽĐŬĂƋƵŝĨĞƌ;ĐŽŶƐŝƐƚƐƉƌŝŵĂƌŝůǇŽĨWĂůĞŽǌŽŝĐůŝŵĞƐƚŽŶĞͿ

dŚĞĂůůƵǀŝĂůĂƋƵŝĨĞƌƵŶŝƚƐĂŶĚƚŚĞĐĂƌďŽŶĂƚĞďĞĚƌŽĐŬĂƋƵŝĨĞƌĂƌĞŝŶŚǇĚƌĂƵůŝĐĐŽŶƚŝŶƵŝƚǇǁŝƚŚ
ĞĂĐŚŽƚŚĞƌ͘dŚĞĚŝĨĨĞƌĞŶƚŝĂƚŝŽŶŝƐƉƌŝŵĂƌŝůǇĚƵĞƚŽƐƚƌĂƚŝŐƌĂƉŚŝĐĚŝĨĨĞƌĞŶĐĞƐĂŶĚƚŚĞĞǆƚĞŶƚŽĨ
ŝŶƚĞƌĐŽŶŶĞĐƚŝŶŐƐĞĐŽŶĚĂƌǇƉŽƌŽƐŝƚǇǁŝƚŚƚŚĞĐĂƌďŽŶĂƚĞƵŶŝƚ;'ĞŽƐĐŝĞŶĐĞ͕ϮϬϭϭĂͿ͘

ϯ͘ϱ͘ϭ

ůůƵǀŝĂůƋƵŝĨĞƌ

dŚĞĂůůƵǀŝĂůĂƋƵŝĨĞƌƐǇƐƚĞŵŝƐĐŽŵƉƌŝƐĞĚŵĂŝŶůǇŽĨYƵĂƚĞƌŶĂƌǇĂůůƵǀŝĂůƐĞĚŝŵĞŶƚƐĐŽŶƐŝƐƚŝŶŐŽĨ
ƐƚƌĞĂŵͲĚĞƉŽƐŝƚĞĚƐĂŶĚĂŶĚŐƌĂǀĞůǁŝƚŚůĞƐƐĞƌĂŵŽƵŶƚƐŽĨƐŝůƚ͘dŚĞƚŚŝĐŬŶĞƐƐŽĨƚŚŝƐĂƋƵŝĨĞƌŝŶ
ƚŚĞWƌŽũĞĐƚĂƌĞĂŚĂƐďĞĞŶŝŶƚĞƌƉƌĞƚĞĚƚŽƌĂŶŐĞĨƌŽŵĂƉƉƌŽǆŝŵĂƚĞůǇϮϬϬĨĞĞƚƚŽǁĂƌĚƐƚŚĞĨůĂŶŬƐ
ŽĨ&ĞŶŶĞƌ'ĂƉ͕ƚŽĂƐŵƵĐŚĂƐϴϬϬĨĞĞƚ͕ĂƐĚĞƉŝĐƚĞĚ<ĞŶŶĞǇ;ϮϬϭϭͿ͘dŽƚŚĞǁĞƐƚŽĨ&ĞŶŶĞƌ'ĂƉ͕
ƚŚĞƵƉƉĞƌĂůůƵǀŝƵŵĂƋƵŝĨĞƌŝƐƐĞƉĂƌĂƚĞĚĨƌŽŵƚŚĞůŽǁĞƌĂůůƵǀŝƵŵĂƋƵŝĨĞƌƐǇƐƚĞŵďǇ
ĚŝƐĐŽŶƚŝŶƵŽƵƐůĂǇĞƌƐŽĨƐŝůƚĂŶĚĐůĂǇ͘dŚĞƵƉƉĞƌĂůůƵǀŝĂůĂƋƵŝĨĞƌŝƐǀĞƌǇƉĞƌŵĞĂďůĞŝŶƉůĂĐĞƐĂŶĚ
ĐĂŶǇŝĞůĚϯ͕ϬϬϬŐĂůůŽŶƐƉĞƌŵŝŶƵƚĞ;ŐƉŵͿŽƌŵŽƌĞǁŝƚŚůĞƐƐƚŚĂŶϮϬĨĞĞƚŽĨĚƌĂǁĚŽǁŶ͘
dŚĞůŽǁĞƌĂůůƵǀŝĂůĂƋƵŝĨĞƌĐŽŶƐŝƐƚƐŽĨŽůĚĞƌƐĞĚŝŵĞŶƚƐ͕ŝŶĐůƵĚŝŶŐŝŶƚĞƌͲďĞĚĚĞĚƐĂŶĚ͕ŐƌĂǀĞů͕Ɛŝůƚ͕
ĂŶĚĐůĂǇŽĨůĂƚĞdĞƌƚŝĂƌǇƚŽĞĂƌůǇYƵĂƚĞƌŶĂƌǇĂŐĞ͘dŚĞĂĚŝǌĂŐƌŝĐƵůƚƵƌĂůǁĞůůƐĂƌĞƐĐƌĞĞŶĞĚ
ƉƌŝŵĂƌŝůǇŝŶƚŚĞůŽǁĞƌĂůůƵǀŝĂůĂƋƵŝĨĞƌĂŶĚƚǇƉŝĐĂůůǇǇŝĞůĚϭ͕ϬϬϬƚŽϮ͕ϬϬϬŐƉŵ;'ĞŽƐĐŝĞŶĐĞ͕
ϮϬϭϭĂͿ͘

ϯ͘ϱ͘Ϯ

ĂƌďŽŶĂƚĞƋƵŝĨĞƌ

ĂƌďŽŶĂƚĞďĞĚƌŽĐŬŽĨWĂůĞŽǌŽŝĐĂŐĞ͕ůŽĐĂƚĞĚďĞŶĞĂƚŚƚŚĞůŽǁĞƌĂůůƵǀŝĂůĂƋƵŝĨĞƌ͕ĐŽŶƚĂŝŶƐ
ŐƌŽƵŶĚǁĂƚĞƌĂŶĚŝƐĐŽŶƐŝĚĞƌĞĚĂƐĞĐŽŶĚŵĂŝŶĂƋƵŝĨĞƌƵŶŝƚ͘'ƌŽƵŶĚǁĂƚĞƌŵŽǀĞŵĞŶƚĂŶĚ
ƐƚŽƌĂŐĞŝŶƚŚĞĐĂƌďŽŶĂƚĞďĞĚƌŽĐŬĂƋƵŝĨĞƌƉƌŝŵĂƌŝůǇŽĐĐƵƌƐŝŶƐĞĐŽŶĚĂƌǇƉŽƌŽƐŝƚǇ͘ZĞĐĞŶƚƐƚƵĚŝĞƐ
ƉĞƌĨŽƌŵĞĚďǇ,ϮD,ŝůů͕ŚĂǀĞƐŚŽǁŶƚŚĂƚƉŽƌƚŝŽŶƐŽĨƚŚĞĐĂƌďŽŶĂƚĞĂƋƵŝĨĞƌ͕ĂƌĞŚŝŐŚůǇ
ƚƌĂŶƐŵŝƐƐŝǀĞ;Ğ͘Ő͕͘ĐŽŶƚĂŝŶŬĂƌƐƚĨĞĂƚƵƌĞƐͿ͘/ƚŝƐĂůƐŽůŝŬĞůǇƚŚĂƚŽƚŚĞƌĐĂƌďŽŶĂƚĞƵŶŝƚƐŵĂǇĂůƐŽ
ĞǆŚŝďŝƚůŽĐĂůŝǌĞĚĂƌĞĂƐŽĨŚŝŐŚůǇͲƚƌĂŶƐŵŝƐƐŝǀĞƐĞĐŽŶĚĂƌǇƉŽƌŽƐŝƚǇĨĞĂƚƵƌĞƐ;'ĞŽƐĐŝĞŶĐĞ͕ϮϬϭϭĂͿ͘



Ϯϰ

ƉƉĞŶĚŝǆ͗ ĂĚŝǌWƌŽũĞĐƚKǀĞƌǀŝĞǁ
:ĂŶƵĂƌǇϮϬϭϵ




ϯ͘ϱ͘ϯ

'ƌĂŶŝƚŝĐƋƵŝĨĞƌ

'ƌĂŶŝƚŝĐĂŶĚŵĞƚĂŵŽƌƉŚŝĐƌŽĐŬĨŽƌŵƐƚŚĞƐƵďƐƵƌĨĂĐĞŵĂƌŐŝŶƐŽĨƚŚĞĂƋƵŝĨĞƌƐǇƐƚĞŵ͘dŚĞƐĞ
ďĂƐĞŵĞŶƚƌŽĐŬƐĂƌĞŐĞŶĞƌĂůůǇŝŵƉĞƌŵĞĂďůĞďƵƚĐĂŶŚĂǀĞƐŝŐŶŝĨŝĐĂŶƚůǇŝŶĐƌĞĂƐĞĚƉĞƌŵĞĂďŝůŝƚǇ
ĂůŽŶŐĨƌĂĐƚƵƌĞǌŽŶĞƐǁŚŝĐŚĂƌĞĂƐƐŽĐŝĂƚĞĚǁŝƚŚƚŚĞŶƵŵĞƌŽƵƐĨĂƵůƚƐƚŚĂƚĐƌŽƐƐďĞŶĞĂƚŚ&ĞŶŶĞƌ
'ĂƉ͘&ƌĂĐƚƵƌĞǌŽŶĞƐŝŶƚŚĞŚĂŶŐŝŶŐǁĂůůŽĨƚŚĞĨĂƵůƚǌŽŶĞƐĂŶĚĂůŽŶŐƚŚĞĚĞƚĂĐŚŵĞŶƚĨĂƵůƚ͕
ƌĂŶŐĞŝŶƚŚŝĐŬŶĞƐƐĨƌŽŵϭϱϬƚŽϰϬϬĨĞĞƚ͕ĂŶĚŽĐĐƵƉǇĂƐŝŐŶŝĨŝĐĂŶƚƉŽƌƚŝŽŶŽĨƚŚĞĐƌŽƐƐͲƐĞĐƚŝŽŶĂů
ĂƌĞĂŝŶƚŚĞ&ĞŶŶĞƌ'ĂƉ;<ĞŶŶĞǇ͕ϮϬϭϭͿ͘

ϯ͘ϲ

,ǇĚƌĂƵůŝĐWƌŽƉĞƌƚŝĞƐ

dŚĞŚǇĚƌĂƵůŝĐƉƌŽƉĞƌƚŝĞƐŽĨƚŚĞĂƋƵŝĨĞƌƐŽďƚĂŝŶĞĚĨƌŽŵƌĞĐĞŶƚƉƵŵƉŝŶŐƚĞƐƚƐ;'ĞŽƐĐŝĞŶĐĞ͕
ϮϬϭϭďͿĂƚƚŚĞĂĚŝǌƉƌŽƉĞƌƚǇŝŶĚŝĐĂƚĞƚŚĂƚƚŚĞĂƋƵŝĨĞƌƐĂƌĞŚŝŐŚůǇƚƌĂŶƐŵŝƐƐŝǀĞŝŶƚŚĞǀŝĐŝŶŝƚǇŽĨ
ƚŚĞƚĞƐƚǁĞůůƐ;dtͲϭĂŶĚdtͲϮͿ͘
,ǇĚƌĂƵůŝĐĐŽŶĚƵĐƚŝǀŝƚŝĞƐĨŽƌƚŚĞĂůůƵǀŝĂůĂƋƵŝĨĞƌŝŶƚŚĞǀŝĐŝŶŝƚǇŽĨƉƵŵƉŝŶŐǁĞůůdtͲϮ͕ůŽĐĂƚĞĚŝŶ
ƚŚĞĐĞŶƚĞƌŽĨƚŚĞ&ĞŶŶĞƌ'ĂƉ͕ƌĂŶŐĞĚĨƌŽŵĂƉƉƌŽǆŝŵĂƚĞůǇϯϳƚŽϭϱϬĨĞĞƚƉĞƌĚĂǇ;ĨĞĞƚƉĞƌĚĂǇͿ͘
,ǇĚƌĂƵůŝĐĐŽŶĚƵĐƚŝǀŝƚǇŽĨƚŚĞĂůůƵǀŝĂůĂƋƵŝĨĞƌƐǇƐƚĞŵŝŶƚŚĞǀŝĐŝŶŝƚǇŽĨƉƵŵƉŝŶŐǁĞůůWtͲϭ͕
ůŽĐĂƚĞĚŝŶĂŶŽůĚĞƌĂůůƵǀŝĂůĨĂŶŶŽƌƚŚǁĞƐƚŽĨ^ĐŚƵůǇĞƌtĂƐŚǁĂƐϭϱϴĨĞĞƚͬĚĂǇ͘^ƚŽƌĂƚŝǀŝƚŝĞƐ
ĂǀĞƌĂŐĞĂƉƉƌŽǆŝŵĂƚĞůǇϬ͘ϬϬϮ͕ƌĞĨůĞĐƚŝŶŐƐĞŵŝͲĐŽŶĨŝŶĞĚĐŽŶĚŝƚŝŽŶƐŝŶƚŚĞĂůůƵǀŝĂůĂƋƵŝĨĞƌƐǇƐƚĞŵ
;'ĞŽƐĐŝĞŶĐĞ͕ϮϬϭϭďͿ͘
,ǇĚƌĂƵůŝĐĐŽŶĚƵĐƚŝǀŝƚŝĞƐĨŽƌƚŚĞĐĂƌďŽŶĂƚĞĂƋƵŝĨĞƌŝŶƚŚĞǀŝĐŝŶŝƚǇŽĨƚŚĞWƌŽũĞĐƚĂƌĞĂ;dtͲϭͿ͕
ƌĂŶŐĞĚĨƌŽŵϲϬϮƚŽϭ͕ϬϮϯĨĞĞƚͬĚĂǇ͘^ƚŽƌĂƚŝǀŝƚŝĞƐǁĞƌĞƌĞƉƌĞƐĞŶƚĂƚŝǀĞŽĨƐĞŵŝͲĐŽŶĨŝŶĞĚ;ŝ͘Ğ͕͘
ůĞĂŬǇͿĂƋƵŝĨĞƌƐǇƐƚĞŵƐ͘dŚĞĂůůƵǀŝĂůĂƋƵŝĨĞƌŝŶƚŚĞǀŝĐŝŶŝƚǇŽĨdtͲϭĞǆŚŝďŝƚĞĚůĞĂŬĂŐĞĞĨĨĞĐƚƐ
ĚƵƌŝŶŐƚŚĞƉƵŵƉŝŶŐƚĞƐƚƐ͕ƐƵŐŐĞƐƚŝŶŐƚŚĂƚƚŚĞƌĞŵĂǇďĞĂŚǇĚƌĂƵůŝĐĐŽŶŶĞĐƚŝŽŶǁŝƚŚƚŚĞ
ŽǀĞƌůǇŝŶŐĂůůƵǀŝĂůƐĞĚŝŵĞŶƚƐ;'ĞŽƐĐŝĞŶĐĞ͕ϮϬϭϭďͿ͘
,ǇĚƌĂƵůŝĐĐŽŶĚƵĐƚŝǀŝƚǇŽĨƚŚĞĨƌĂĐƚƵƌĞĚŐƌĂŶŝƚĞŵĂǇƌĂŶŐĞĨƌŽŵĂƉƉƌŽǆŝŵĂƚĞůǇϱƚŽϮϬĨĞĞƚͬĚĂǇ
ĂƚĚĞƉƚŚŝŶdtͲϮ͘WƵďůŝƐŚĞĚǀĂůƵĞƐĨŽƌŚǇĚƌĂƵůŝĐĐŽŶĚƵĐƚŝǀŝƚǇŝŶĨƌĂĐƚƵƌĞĚŐƌĂŶŝƚŝĐƌŽĐŬƌĂŶŐĞ
ĨƌŽŵϬ͘ϭƚŽϰϬĨĞĞƚͬĚĂǇ;'ĞŽƐĐŝĞŶĐĞ͕ϮϬϭϭďͿ͘
dŚĞŚǇĚƌĂƵůŝĐƉƌŽƉĞƌƚŝĞƐŽďƚĂŝŶĞĚĨƌŽŵĂƋƵŝĨĞƌƚĞƐƚŝŶŐĂŶĚƵƐĞĚĨŽƌŐƌŽƵŶĚǁĂƚĞƌŵŽĚĞůŝŶŐĂƌĞ
ĨƵƌƚŚĞƌƐƵŵŵĂƌŝǌĞĚŝŶdĂďůĞϮ͘







Ϯϱ

ƉƉĞŶĚŝǆ͗ ĂĚŝǌWƌŽũĞĐƚKǀĞƌǀŝĞǁ
:ĂŶƵĂƌǇϮϬϭϵ




dĂďůĞϮ͗,ǇĚƌĂƵůŝĐŽŶĚƵĐƚŝǀŝƚǇsĂůƵĞƐhƐĞĚŝŶ'ƌŽƵŶĚǁĂƚĞƌDŽĚĞůŝŶŐĂŶĚKďƚĂŝŶĞĚĨƌŽŵ
WƵŵƉŝŶŐdĞƐƚƐ

DŽĚĞů
>ĂǇĞƌ

>ŝƚŚŽůŽŐǇ

ϭ

ůůƵǀŝƵŵ

Ϯ

ůůƵǀŝƵŵ

ϯ

ůůƵǀŝƵŵ

ϰ

ĂƌďŽŶĂƚĞ

ϱ

&ĂŶŐůŽŵĞƌĂƚĞ
&ĂŶŐůŽŵĞƌĂƚĞ
ĂƌďŽŶĂƚĞ

ϲ

ϯ͘ϳ

&ĂŶŐůŽŵĞƌĂƚĞ
&ĂŶŐůŽŵĞƌĂƚĞ
tĞĂƚŚĞƌĞĚ
'ƌĂŶŝƚŝĐ
tĞĂƚŚĞƌĞĚ
'ƌĂŶŝƚŝĐ

>ŽĐĂƚŝŽŶ
ZĞůĂƚŝǀĞƚŽ
&ĞŶŶĞƌ
'ĂƉ
/ŶƐŝĚĞĂŶĚ
KƵƚƐŝĚĞ
/ŶƐŝĚĞĂŶĚ
KƵƚƐŝĚĞ
/ŶƐŝĚĞĂŶĚ
KƵƚƐŝĚĞ
/ŶƐŝĚĞĂŶĚ
KƵƚƐŝĚĞ
/ŶƐŝĚĞ
KƵƚƐŝĚĞ
/ŶƐŝĚĞĂŶĚ
KƵƚƐŝĚĞ
/ŶƐŝĚĞ
KƵƚƐŝĚĞ
/ŶƐŝĚĞ
KƵƚƐŝĚĞ

DŽĚĞůĞĚZĞĐŚĂƌŐĞZĂƚĞ,ǇĚƌĂƵůŝĐ
ŽŶĚƵĐƚŝǀŝƚǇ;ĨĞĞƚͬĚĂǇͿ
ϯϮ͕ϬϬϬ&z

ϭϲ͕ϬϬϬ&z

ϱ͕ϬϬϬ&z

Ϭ͘ϬϮͲϱϰϯ

Ϭ͘ϭʹϮϲϳ

Ϭ͘ϬϮʹϴϰ

ƋƵŝĨĞƌdĞƐƚ
,ǇĚƌĂƵůŝĐ
ŽŶĚƵĐƚŝǀŝƚǇ
;ĨĞĞƚͬĚĂǇͿ
ϯϳͲϭϱϬ

Ϭ͘ϬϮͲϱϰϯ

Ϭ͘ϭʹϮϲϳ

Ϭ͘ϬϮʹϴϰ

ϯϳͲϭϱϬ

Ϭ͘ϳʹϰϬϲ

Ϭ͘ϭʹϮϬϬ

Ϭ͘ϬϮͲϭϮϴ

ϯϳͲϭϱϬ

ϱϬϬʹϭ͕ϱϬϬ

ϱϬϬʹϭ͕ϱϬϬ

ϭϱϬͲϰϱϬ

ϲϬϮʹϭ͕ϬϮϯ

ϲϬ
Ϯ
ϱϬϬʹϭ͕ϱϬϬ

Ϯϱ
ϭ
ϱϬϬʹϭ͕ϱϬϬ

ϵ
Ϭ͘ϯ
ϭϱϬͲϰϱϬ

Ϭ͘ϬϬϯϭ
Ϭ͘ϬϬϯϭ
ϲϬϮʹϭ͕ϬϮϯ

ϲϬ
Ϯ
ϳϱ

Ϯϱ
ϭ
ϱϬ

ϵ
Ϭ͘ϯ
ϭϱ

Ϭ͘ϬϬϯϭ
Ϭ͘ϬϬϯϭ
ϰ͘ϲʹϭϵ͘ϳ

Ϯ

ϭ

Ϭ͘ϯ

ϰ͘ϲʹϭϵ͘ϳ

'ĞŽĐŚĞŵŝƐƚƌǇ

dŚĞƋƵĂůŝƚǇŽĨƚŚĞŐƌŽƵŶĚǁĂƚĞƌŝŶƚŚĞĂĚŝǌWƌŽũĞĐƚĂƌĞĂŝƐƌĞůĂƚŝǀĞůǇŐŽŽĚ͕ǁŝƚŚƚŽƚĂůĚŝƐƐŽůǀĞĚ
ƐŽůŝĚƐ;d^ͿĐŽŶĐĞŶƚƌĂƚŝŽŶƐƚǇƉŝĐĂůůǇŝŶƚŚĞƌĂŶŐĞŽĨϯϬϬƚŽϰϬϬŵŝůůŝŐƌĂŵƐƉĞƌůŝƚĞƌ;ŵŐͬ>Ϳ͘ƚ
ƌŝƐƚŽůĂŶĚĂĚŝǌƌǇ>ĂŬĞƐ͕ƐƵƌĨĂĐĞǁĂƚĞƌĂŶĚƐŚĂůůŽǁŐƌŽƵŶĚǁĂƚĞƌĞǀĂƉŽƌĂƚŝŽŶĐŽŶĐĞŶƚƌĂƚĞƐ
ĚŝƐƐŽůǀĞĚƐĂůƚƐŝŶƚŚĞǁĂƚĞƌ͕ƌĞƐƵůƚŝŶŐŝŶd^ĐŽŶĐĞŶƚƌĂƚŝŽŶƐĂƐŚŝŐŚĂƐϮϵϴ͕ϬϬϬŵŐͬ>͘dŚĞ
ĨƌĞƐŚǁĂƚĞƌͬƐĂůŝŶĞǁĂƚĞƌŝŶƚĞƌĨĂĐĞ͕ĂƐĚĞĨŝŶĞĚďǇd^ĐŽŶĐĞŶƚƌĂƚŝŽŶƐŐƌĞĂƚĞƌƚŚĂŶϭ͕ϬϬϬŵŐͬ>͕ŝƐ
ůŽĐĂƚĞĚŶĞĂƌƚŚĞŵĂƌŐŝŶƐŽĨƚŚĞĚƌǇůĂŬĞƐ;'ĞŽƐĐŝĞŶĐĞ͕ϮϬϭϭĂͿ͘
ƐƵŵŵĂƌǇŽĨŐĞŽĐŚĞŵŝĐĂůĚĂƚĂŝŶĂůůƵǀŝĂůĂŶĚĐĂƌďŽŶĂƚĞĂƋƵŝĨĞƌƵŶŝƚƐŝŶƚŚĞƉƌŽũĞĐƚĂƌĞĂĂƌĞ
ĨƵƌƚŚĞƌƐƵŵŵĂƌŝǌĞĚŝŶdĂďůĞϯ͘






Ϯϲ

ƉƉĞŶĚŝǆ͗ ĂĚŝǌWƌŽũĞĐƚKǀĞƌǀŝĞǁ
:ĂŶƵĂƌǇϮϬϭϵ




dĂďůĞϯ͗^ƵŵŵĂƌǇŽĨtĂƚĞƌYƵĂůŝƚǇŶĂůǇƐĞƐŝŶƚŚĞWƌŽũĞĐƚƌĞĂ
WĂƌĂŵĞƚĞƌ
d^
ĂůĐŝƵŵ
DĂŐŶĞƐŝƵŵ
^ŽĚŝƵŵĂŶĚWŽƚĂƐƐŝƵŵ
ŚůŽƌŝĚĞ
^ƵůĨĂƚĞ
ĂƌďŽŶĂƚĞ

ϯ͘ϴ

ƋƵŝĨĞƌDĂƚĞƌŝĂů;ŵŐͬ>Ϳ
ůůƵǀŝƵŵ
ĂƌďŽŶĂƚĞ
ϮϲϬ
Ϯϲ
ϱ͘Ϯ
ϱϮ͘ϵ
ϯϰ
ϭϭ
ϭϬϬ

ϮϮϬ
Ϯϰ
ϱ͘ϳ
ϲϱ͘ϲ
ϯϴ
ϯϮ
ϭϯϬ

ŽŶĐĞƉƚƵĂů,ǇĚƌŽŐĞŽůŽŐŝĐDŽĚĞů

dŚĞǁĂƚĞƌƐŚĞĚƐƚŚĂƚƐƵƌƌŽƵŶĚƚŚĞĂĚŝǌWƌŽũĞĐƚĨŽƌŵĂĐůŽƐĞĚŚǇĚƌŽůŽŐŝĐƐǇƐƚĞŵ͕ďŽƚŚĨŽƌ
ƐƵƌĨĂĐĞǁĂƚĞƌĂŶĚŐƌŽƵŶĚǁĂƚĞƌ͘dŚĞĐŽŵƉůĞƚĞǁĂƚĞƌƐŚĞĚƐŝŶĐůƵĚĞďƌŽĂĚĂŶĚĚĞĞƉĂůůƵǀŝĂů
ďĂƐŝŶƐƐƵƌƌŽƵŶĚĞĚďǇƉƌĞĚŽŵŝŶĂŶƚůǇĨĂƵůƚĞĚĂŶĚĨƌĂĐƚƵƌĞĚ͕ŐƌĂŶŝƚŝĐďĞĚƌŽĐŬŵŽƵŶƚĂŝŶƐ͘
dŚĞƚŚŝĐŬƐĞƋƵĞŶĐĞŽĨĂůůƵǀŝƵŵ;ŐƌĞĂƚĞƌƚŚĂŶϱϬϬĨĞĞƚŝŶŵĂŶǇƉůĂĐĞƐͿŝƐƵŶĚĞƌůĂŝŶŝŶůŽĐĂůŝǌĞĚ
ĂƌĞĂƐďǇƉĞƌŵĞĂďůĞĨĂŶŐůŽŵĞƌĂƚĞƐ͕ĂŶĚŚŝŐŚůǇͲƉĞƌŵĞĂďůĞĐĂƌďŽŶĂƚĞ;ŬĂƌƚƐͿĂŶĚĚŽůŽŵŝƚŝĐ
ůŝŵĞƐƚŽŶĞ͕ŽǀĞƌůǇŝŶŐƌĞůĂƚŝǀĞůǇŝŵƉĞƌŵĞĂďůĞŐƌĂŶŝƚŝĐďĂƐĞŵĞŶƚƌŽĐŬƐ͘dŚĞĨĂŶŐůŽŵĞƌĂƚĞƐ͕
ůŝŵĞƐƚŽŶĞ͕ƐŚĂůĞ͕ĂŶĚŽƚŚĞƌƌŽĐŬƐĂůƐŽŽƵƚĐƌŽƉǁŝƚŚŝŶƚŚĞƐƵƌƌŽƵŶĚŝŶŐŵŽƵŶƚĂŝŶƐ͘dŚĞďĂƐŝŶƐ
ĂŶĚŵŽƵŶƚĂŝŶƐĐŽŶƐƚŝƚƵƚĞĂƐĞƌŝĞƐŽĨĚĞĞƉŐƌĂďĞŶƐ͕ƉĞƌƉĞŶĚŝĐƵůĂƌƐƵďͲŐƌĂďĞŶƐ͕ĂŶĚŚŽƌƐƚƐ
ĨŽƌŵĞĚĂůŽŶŐŵĂũŽƌĨĂƵůƚǌŽŶĞƐ;&ŝŐƵƌĞϵͿ͘dĞĐƚŽŶŝĐƵƉůŝĨƚĂŶĚƉůƵƚŽŶŝĐŝŶƚƌƵƐŝŽŶŽŶĐĞĐƌĞĂƚĞĚ
ďƌŽĂĚĂŶƚŝĐůŝŶĂůƐƚƌƵĐƚƵƌĞƐǁŝƚŚŝŶƚŚĞďĂƐŝŶƐ͖ŚŽǁĞǀĞƌ͕ƚŚĞƐĞŚĂǀĞƐƵďƐĞƋƵĞŶƚůǇďĞĞŶƉĂƌƚŝĂůůǇ
ĞƌŽĚĞĚĂǁĂǇĂŶĚŝŶͲĨŝůůĞĚǁŝƚŚƚŚĞĂůůƵǀŝƵŵ;&ŝŐƵƌĞϭϬͿ͘
ůůƵǀŝƵŵ͕ĨĂŶŐůŽŵĞƌĂƚĞƐ͕ĂŶĚůŝŵĞƐƚŽŶĞŵĂŬĞƵƉƚŚĞŐƌŽƵŶĚǁĂƚĞƌďĂƐŝŶƐǁŝƚŚŝŶƚŚĞŽǀĞƌĂůů
ǁĂƚĞƌƐŚĞĚƐƚŚĂƚƐƵƌƌŽƵŶĚƚŚĞĂĚŝǌWƌŽũĞĐƚ͘/ŶĂĚĚŝƚŝŽŶ͕ƐŽŵĞĂƌĞĂƐŽƵƚƐŝĚĞƚŚĞƚŽƉŽŐƌĂƉŚŝĐ
ƐƵƌĨĂĐĞͲǁĂƚĞƌĐĂƚĐŚŵĞŶƚƐǇŝĞůĚŐƌŽƵŶĚǁĂƚĞƌƚŽƚŚĞŐƌŽƵŶĚǁĂƚĞƌďĂƐŝŶƐ;Ğ͘Ő͕͘ǁĞƐƚŽĨƚŚĞ
ŵďŽǇǀŽůĐĂŶŝĐƐ͕ĂŶĚƚŽƚŚĞŶŽƌƚŚǁĞƐƚĨƌŽŵƚŚĞ>ĂŶĨĂŝƌsĂůůĞǇͿ͘ƐƐƵĐŚ͕ŐƌŽƵŶĚǁĂƚĞƌďĂƐŝŶƐĚŽ
ŶŽƚĞǆĂĐƚůǇĐŽƌƌĞůĂƚĞǁŝƚŚƚŚĞŽǀĞƌůǇŝŶŐƐƵƌĨĂĐĞǁĂƚĞƌĐĂƚĐŚŵĞŶƚƐ͘



Ϯϳ

ƉƉĞŶĚŝǆ͗ ĂĚŝǌWƌŽũĞĐƚKǀĞƌǀŝĞǁ
:ĂŶƵĂƌǇϮϬϭϵ




&ŝŐƵƌĞϵ͗^ŝŵƉůŝĨŝĞĚ,ǇĚƌŽŐĞŽůŽŐŝĐ^ĞĐƚŝŽŶƵƉ&ĞŶŶĞƌsĂůůĞǇϵ


&ŝŐƵƌĞϭϬ͗^ŝŵƉůŝĨŝĞĚ,ǇĚƌŽŐĞŽůŽŐŝĐ^ĞĐƚŝŽŶĂĐƌŽƐƐ&ĞŶŶĞƌ'ĂƉϵ


ϵ



ƋƵŝůŽŐŝĐ͕/ŶĐ͘;ϮϬϭϯͿ͘ZĞǀŝĞǁŽĨdŚĞ'ƌŽƵŶĚǁĂƚĞƌ,ǇĚƌŽůŽŐǇŽĨƚŚĞĂĚŝǌWƌŽũĞĐƚ͕^ĂŶĞƌŶĂƌĚŝŶŽ
ŽƵŶƚǇ͕ĂůŝĨŽƌŶŝĂ͘

Ϯϴ

ƉƉĞŶĚŝǆ͗ ĂĚŝǌWƌŽũĞĐƚKǀĞƌǀŝĞǁ
:ĂŶƵĂƌǇϮϬϭϵ




WƌĞĐŝƉŝƚĂƚŝŽŶĨĂůůƐĂĐƌŽƐƐƚŚĞĂƌĞĂ͕ŝŶĐƌĞĂƐŝŶŐǁŝƚŚĞůĞǀĂƚŝŽŶ͕ĂŶĚĐĂŶďĞƉƌĞƐĞŶƚĂƐƐŶŽǁͲƉĂĐŬĂƚ
ŚŝŐŚĞƌĞůĞǀĂƚŝŽŶƐ;ĂƉƉƌŽǆŝŵĂƚĞůǇŐƌĞĂƚĞƌƚŚĂŶϱ͕ϬϬϬĨĞĞƚĂďŽǀĞD^>Ϳ͘EĞĂƌůǇĂůůŽĨƚŚĞƌĂŝŶĨĂůů
ŽŶƚŚĞĂůůƵǀŝƵŵĞŶƚĞƌƐƐŚĂůůŽǁƐŽŝůŵŽŝƐƚƵƌĞƐƚŽƌĂŐĞŽƌĨůŽǁƐĂƐƌƵŶͲŽĨĨŝŶĞƉŚĞŵĞƌĂůƌŝůůƐĂŶĚ
ƐƚƌĞĂŵƐ͕ŽŶůǇƚŽŝŶĨŝůƚƌĂƚĞĚŽǁŶƐƚƌĞĂŵŝŶƚŽƵŶƐĂƚƵƌĂƚĞĚƐŽŝůƐ͘ĨƚĞƌƚŚĞƌĂŝŶĨĂůůĞǀĞŶƚƐ͕ŵŽƐƚŽĨ
ƚŚŝƐǁĂƚĞƌŝƐůŽƐƚƚŽƚŚĞƐǇƐƚĞŵĂƐĞǀĂƉŽƚƌĂŶƐƉŝƌĂƚŝŽŶĂŶĚŶĞǀĞƌƌĞĐŚĂƌŐĞƐŐƌŽƵŶĚǁĂƚĞƌ͘DŽƐƚ
ŽĨƚŚĞƌĞĐŚĂƌŐĞŝŶƚŽƚŚĞŐƌŽƵŶĚǁĂƚĞƌďĂƐŝŶƐĐŽŵĞƐĨƌŽŵǁĂƚĞƌƚŚĂƚŚĂƐŝŶĨŝůƚƌĂƚĞĚŝŶƚŚĞ
ƐƵƌƌŽƵŶĚŝŶŐŵŽƵŶƚĂŝŶƐ͕ĂŶĚƚŚĞŶĐĞƌĞĐŚĂƌŐĞƐŐƌŽƵŶĚǁĂƚĞƌĂƐĨƌĂĐƚƵƌĞͲďĂƐĞĨůŽǁĨƌŽŵďĞĚƌŽĐŬ
ƚŽĂůůƵǀŝƵŵ͕ŽƌŝŶĨŝůƚƌĂƚŝŽŶŽĨƐƵƌĨĂĐĞǁĂƚĞƌĨůŽǁƐĂƚƚŚĞŵŽƵŶƚĂŝŶďĞĚƌŽĐŬͲĂůůƵǀŝƵŵĐŽŶƚĂĐƚ͘
dŚƌŽƵŐŚŽƵƚŵŽƐƚŽĨƚŚĞĂůůƵǀŝĂůďĂƐŝŶƐ͕ŐƌŽƵŶĚǁĂƚĞƌŝƐĨŽƵŶĚĂƚĚĞƉƚŚƐŐƌĞĂƚĞƌƚŚĂŶϭϬϬĨĞĞƚ
ďĞůŽǁŐƌŽƵŶĚƐƵƌĨĂĐĞ;ďŐƐͿ͘KŶůǇĂƚƚŚĞĚƌǇůĂŬĞƐŝƐƐŚĂůůŽǁŐƌŽƵŶĚǁĂƚĞƌĞŶĐŽƵŶƚĞƌĞĚ͘
,ŽǁĞǀĞƌ͕ĂƚƐŽŵĞůŽĐĂƚŝŽŶƐ͕ƉĞƌĐŚĞĚŐƌŽƵŶĚǁĂƚĞƌŝƐƉƌĞƐĞŶƚďĞŚŝŶĚĨĂƵůƚƐĐĂƌƉƐĂŶĚĂďŽǀĞůŽǁͲ
ƉĞƌŵĞĂďŝůŝƚǇƐƚƌĂƚĂŝŶƚŚĞŵŽƵŶƚĂŝŶƐ͘/ŶƚŚĞƐĞůŽĐĂƚŝŽŶƐ͕ƐƉƌŝŶŐƐĐĂŶďĞĨŽƵŶĚŽƌĐƌĞĂƚĞĚďǇ
ĚƌŝůůŝŶŐŽƌƚƵŶŶĞůŝŶŐŝŶƚŽƐĂƚƵƌĂƚĞĚƌŽĐŬͬƐĞĚŝŵĞŶƚƐ͘'ŝǀĞŶƚŚĞŝƌĞůĞǀĂƚŝŽŶ;ŝ͘Ğ͕͘ŵŽƌĞƚŚĂŶϱϬϬ
ĨĞĞƚĂďŽǀĞŐƌŽƵŶĚǁĂƚĞƌŝŶƚŚĞŶĞĂƌďǇĂůůƵǀŝƵŵͿĂŶĚŚǇĚƌŽůŽŐŝĐŽƌŝŐŝŶ͕ƚŚĞƐĞƐƉƌŝŶŐƐĚŽŶŽƚ
ĂƉƉĞĂƌƚŽďĞŝŶĚŝƌĞĐƚŚǇĚƌĂƵůŝĐĐŽŵŵƵŶŝĐĂƚŝŽŶǁŝƚŚƚŚĞŐƌŽƵŶĚǁĂƚĞƌŝŶƚŚĞĂůůƵǀŝƵŵ͘
/ŶŐĞŶĞƌĂů͕ŐƌŽƵŶĚǁĂƚĞƌĨůŽǁƐĚŽǁŶƚŚĞĂůůƵǀŝĂůǀĂůůĞǇƐƚŽǁĂƌĚƚŚĞƉŽŝŶƚŽĨůŽǁĞƐƚŚǇĚƌĂƵůŝĐ
ŚĞĂĚǁŝƚŚŝŶƚŚĞƐǇƐƚĞŵʹƚŚĞƌŝƐƚŽůĂŶĚĂĚŝǌƌǇ>ĂŬĞƐ͘'ƌŽƵŶĚǁĂƚĞƌǁŝƚŚŝŶƚŚĞƌŝƐƚŽů͕Kt
;ĂƐƵďͲďĂƐŝŶŽĨƚŚĞƌŝƐƚŽůͿ͕ĂŶĚǁĞƐƚĞƌŶƉŽƌƚŝŽŶŽĨƚŚĞ&ĞŶŶĞƌtĂƚĞƌƐŚĞĚƐĨůŽǁƐƚŽƌŝƐƚŽůƌǇ
>ĂŬĞ͘'ƌŽƵŶĚǁĂƚĞƌǁŝƚŚŝŶƚŚĞĞĂƐƚĞƌŶƉŽƌƚŝŽŶŽĨƚŚĞ&ĞŶŶĞƌtĂƚĞƌƐŚĞĚ͕ƚƌŝďƵƚĂƌǇŐƌŽƵŶĚǁĂƚĞƌ
ƚŚĂƚĞŶƚĞƌƐƚŚĞ&ĞŶŶĞƌsĂůůĞǇĨƌŽŵƚŚĞ>ĂŶĨĂŝƌsĂůůĞǇ͕ĂŶĚŐƌŽƵŶĚǁĂƚĞƌŝŶƚŚĞĂĚŝǌtĂƚĞƌƐŚĞĚ
ĨůŽǁƐƚŽƚŚĞĂĚŝǌƌǇ>ĂŬĞ͘'ŝǀĞŶƚŚĞƐƚŽƌĂŐĞǀŽůƵŵĞŽĨƚŚĞĂůůƵǀŝĂůďĂƐŝŶƐĂŶĚƚŚĞĚŝƐƚĂŶĐĞƐ
ďĞƚǁĞĞŶƌĞĐŚĂƌŐĞŝŶƚŚĞŵŽƵŶƚĂŝŶƐĂŶĚĞǀĂƉŽƌĂƚŝŽŶŝŶƚŚĞĚƌǇůĂŬĞƐ͕ŝŶĨŝůƚƌĂƚŝŶŐƉƌĞĐŝƉŝƚĂƚŝŽŶ
ůŝŬĞůǇƚĂŬĞƐŵĂŶǇŚƵŶĚƌĞĚƐŽĨǇĞĂƌƐƚŽĨŝŶĂůůǇůĞĂǀĞƚŚĞƐǇƐƚĞŵ͘EŽŐƌŽƵŶĚǁĂƚĞƌĨůŽǁƐŝŶƚŽ
ĂĚũĂĐĞŶƚďĂƐŝŶƐŽƌĚŝƐĐŚĂƌŐĞƐƚŽƐƵƌĨĂĐĞǁĂƚĞƌƚŚĂƚĨůŽǁƐŝŶƚŽĂĚũĂĐĞŶƚǁĂƚĞƌƐŚĞĚƐ͕ĂŶĚĂůů
ŐƌŽƵŶĚǁĂƚĞƌŝƐĞǀĞŶƚƵĂůůǇůŽƐƚƚŽƚŚĞƐǇƐƚĞŵĂƐĞǀĂƉŽƌĂƚŝŽŶĂƚƚŚĞĚƌǇůĂŬĞƐ͘
'ŝǀĞŶƚŚĞŐĞŽĐŚĞŵŝĐĂůŶĂƚƵƌĞŽĨƚŚĞƌŽĐŬƐǁŝƚŚŝŶǁŚŝĐŚŝŶĨŝůƚƌĂƚŝŽŶĂŶĚƌĞĐŚĂƌŐĞŽĐĐƵƌƐ͕ĂŶĚƚŚĞ
ĨŝůƚĞƌŝŶŐĞĨĨĞĐƚŽĨƚŚĞĂůůƵǀŝĂůƐĞĚŝŵĞŶƚƐƚŚƌŽƵŐŚǁŚŝĐŚŐƌŽƵŶĚǁĂƚĞƌĨůŽǁƐ͕ƚŚĞŐƌŽƵŶĚǁĂƚĞƌŝƐ
ŐĞŶĞƌĂůůǇŽĨŚŝŐŚƋƵĂůŝƚǇǁŝƚŚůŽǁd^ĐŽŶĐĞŶƚƌĂƚŝŽŶƐ͘/ŶĂĚĚŝƚŝŽŶ͕ƚŚĞƉĞƌŵĞĂďŝůŝƚǇŽĨƚŚĞ
ĂůůƵǀŝĂůƐĞĚŝŵĞŶƚƐĂŶĚĐĂƌďŽŶĂƚĞƐĂůůŽǁƐŚŝŐŚǇŝĞůĚƐĂƚŐƌŽƵŶĚǁĂƚĞƌƉƵŵƉŝŶŐǁĞůůƐ͘
'ƌŽƵŶĚǁĂƚĞƌǁŝƚŚŝŶƚŚĞ&ĞŶŶĞƌsĂůůĞǇ͕ĂŶĚƚƌŝďƵƚĂƌǇŐƌŽƵŶĚǁĂƚĞƌƚŚĂƚĞŶƚĞƌƐƚŚĞ&ĞŶŶĞƌsĂůůĞǇ
ĨƌŽŵƚŚĞ>ĂŶĨĂŝƌsĂůůĞǇ͕ĞǀĞŶƚƵĂůůǇĨůŽǁƐƚŚƌŽƵŐŚƚŚĞ&ĞŶŶĞƌ'ĂƉďĞƚǁĞĞŶƚŚĞDĂƌďůĞĂŶĚ^ŚŝƉ
DŽƵŶƚĂŝŶƐ͘/ŶĂĚĚŝƚŝŽŶ͕ŐƌŽƵŶĚǁĂƚĞƌŝŶƚŚĞKtĨůŽǁƐƚŽƚŚĞƐŽƵƚŚŽĨƚŚĞ&ĞŶŶĞƌ'ĂƉďĞĨŽƌĞ
ĨůŽǁŝŶŐƚŽƌŝƐƚŽůƌǇ>ĂŬĞ͘ůůŽĨƚŚŝƐŐƌŽƵŶĚǁĂƚĞƌŝƐƚƌŝďƵƚĂƌǇƚŽƚŚĞĂĚŝǌWƌŽũĞĐƚ͘/ƚŚĂƐďĞĞŶ
ĞƐƚŝŵĂƚĞĚƚŚĂƚďĞƚǁĞĞŶϭϳĂŶĚϯϰD&ŽĨŐƌŽƵŶĚǁĂƚĞƌƐƚŽƌĂŐĞ͕ĂŶĚďĞƚǁĞĞŶϱ͕ϬϬϬĂŶĚϯϮ͕ϬϬϬ
&zŽĨĂŶŶƵĂůƌĞĐŚĂƌŐĞ͕ŝƐƚƌŝďƵƚĂƌǇƚŽƚŚĞĂĚŝǌWƌŽũĞĐƚ͘



Ϯϵ

ƉƉĞŶĚŝǆ͗ ĂĚŝǌWƌŽũĞĐƚKǀĞƌǀŝĞǁ
:ĂŶƵĂƌǇϮϬϭϵ




ĂĚŝǌƉůĂŶƐƚŽƉƵŵƉŐƌŽƵŶĚǁĂƚĞƌĂƚƉƌŽƉŽƐĞĚǁĞůůůŽĐĂƚŝŽŶƐǁŝƚŚŝŶƚŚĞ&ĞŶŶĞƌ'ĂƉ͘dŚĞƐĞ
ǁĞůůƐǁŝůůĞƐƐĞŶƚŝĂůůǇĐĂƉƚƵƌĞŐƌŽƵŶĚǁĂƚĞƌƚŚĂƚĐƵƌƌĞŶƚůǇĨůŽǁƐƚŚƌŽƵŐŚƚŚĞ&ĞŶŶĞƌ'ĂƉĂŶĚ
KtƚŽƚŚĞƌŝƐƚŽůĂŶĚĂĚŝǌƌǇ>ĂŬĞƐĂŶĚŝƐůŽƐƚĂƐĞǀĂƉŽƌĂƚŝŽŶ͘dŚĞƉƌŽƉŽƐĞĚƉƵŵƉŝŶŐƌĂƚĞ
ǁŝůůĞǆĐĞĞĚƚŚĞĂŶŶƵĂůŐƌŽƵŶĚǁĂƚĞƌƌĞĐŚĂƌŐĞƚŚĂƚŝƐƚƌŝďƵƚĂƌǇƚŽƚŚĞĂĚŝǌWƌŽũĞĐƚ͕ĂŶĚƐŽŵĞ
ǁĂƚĞƌǁŝůůďĞƌĞŵŽǀĞĚĨƌŽŵůŽŶŐͲƚĞƌŵĂƋƵŝĨĞƌƐƚŽƌĂŐĞ͘ĨƚĞƌϱϬǇĞĂƌƐ͕ƉƵŵƉŝŶŐǁŝůůĐĞĂƐĞĂŶĚ
ƚŚĞĂƋƵŝĨĞƌƐǁŝůůďĞĂůůŽǁĞĚƚŽƌĞĐŚĂƌŐĞĨŽƌĂƚůĞĂƐƚϱϬǇĞĂƌƐ͘/ŶĂĚĚŝƚŝŽŶ͕ĂĚŝǌŚĂƐƉůĂŶƐƚŽ
ŝŵƉŽƌƚǁĂƚĞƌĨŽƌƐƚŽƌĂŐĞŝŶƚŚĞ&ĞŶŶĞƌtĂƚĞƌƐŚĞĚƚŽƐƵƉƉůĞŵĞŶƚŶĂƚƵƌĂůƌĞĐŚĂƌŐĞ͘



ϯϬ

ƉƉĞŶĚŝǆ͗ ĂĚŝǌWƌŽũĞĐƚKǀĞƌǀŝĞǁ
:ĂŶƵĂƌǇϮϬϭϵ




ϰ͘Ϭ Z&ZE^
ƋƵŝůŽŐŝĐ͕/ŶĐ͘;ϮϬϭϯͿ͘ZĞǀŝĞǁŽĨdŚĞ'ƌŽƵŶĚǁĂƚĞƌ,ǇĚƌŽůŽŐǇŽĨƚŚĞĂĚŝǌWƌŽũĞĐƚ͕^ĂŶ
ĞƌŶĂƌĚŝŶŽŽƵŶƚǇ͕ĂůŝĨŽƌŶŝĂ͘
,ϮD,ŝůů͘;ϮϬϭϬͿ͘ĂĚŝǌ'ƌŽƵŶĚǁĂƚĞƌŽŶƐĞƌǀĂƚŝŽŶĂŶĚ^ƚŽƌĂŐĞWƌŽũĞĐƚ͘:ƵůǇ͘
,ϮD,ŝůů͘;ϮϬϭϮͿ͘dĞĐŚŶŝĐĂůDĞŵŽƌĂŶĚƵŵ͕ƐƚŝŵĂƚĞĚǀĂƉŽƌĂƚŝŽŶĨƌŽŵƌŝƐƚŽůĂŶĚĂĚŝǌƌǇ
>ĂŬĞƐ͘DĂǇϴ͘
ǌĂƌŶĞĐŬŝ͕:͘͘;ϭϵϵϳͿ͘'ĞŽŚǇĚƌŽůŽŐǇĂŶĚǀĂƉŽͲƚƌĂŶƐƉŝƌĂƚŝŽŶĂƚ&ƌĂŶŬůŝŶ>ĂŬĞWůĂǇĂ͕/ŶǇŽ
ŽƵŶƚǇ͕ĂůŝĨŽƌŶŝĂ͘h͘^͘'ĞŽůŽŐŝĐĂů^ƵƌǀĞǇtĂƚĞƌͲƐƵƉƉůǇWĂƉĞƌϮϯϳϳ͗ϳϱƉƉ͘
ĞƐĞƌƚZĞƐĞĂƌĐŚ/ŶƐƚŝƚƵƚĞ;Z/Ϳ͘;ϮϬϭϮͿ͘YƵĂŶƚŝĨǇŝŶŐǀĂƉŽƌĂƚŝǀĞŝƐĐŚĂƌŐĞĨƌŽŵƌŝƐƚŽůĂŶĚ
ĂĚŝǌƌǇ>ĂŬĞƐ͘DĂƌĐŚϭϲ͘
ŶǀŝƌŽŶŵĞŶƚĂů^ĐŝĞŶĐĞƐƐŽĐŝĂƚĞƐ;^Ϳ͘;ϮϬϭϮĂͿ͘&ŝŶĂůŶǀŝƌŽŶŵĞŶƚĂů/ŵƉĂĐƚZĞƉŽƌƚ;&/ZͿĨŽƌ
ƚŚĞĂĚŝǌsĂůůĞǇtĂƚĞƌŽŶƐĞƌǀĂƚŝŽŶ͕ZĞĐŽǀĞƌǇ͕ĂŶĚ^ƚŽƌĂŐĞWƌŽũĞĐƚ͕WƌĞƉĂƌĞĚĨŽƌ^ĂŶƚĂ
DĂƌŐĂƌŝƚĂtĂƚĞƌŝƐƚƌŝĐƚ;^DtͿ͘^,ηϮϬϭϭϬϯϭϬϬϮ͘:ƵůǇ͘
ŶǀŝƌŽŶŵĞŶƚĂů^ĐŝĞŶĐĞƐƐŽĐŝĂƚĞƐ;^Ϳ͘;ϮϬϭϮďͿ͘'ƌŽƵŶĚǁĂƚĞƌDĂŶĂŐĞŵĞŶƚ͕DŽŶŝƚŽƌŝŶŐ͕ĂŶĚ
DŝƚŝŐĂƚŝŽŶWůĂŶ;'DDDWͿĨŽƌdŚĞĂĚŝǌsĂůůĞǇ'ƌŽƵŶĚǁĂƚĞƌŽŶƐĞƌǀĂƚŝŽŶ͕ZĞĐŽǀĞƌǇ
ĂŶĚ^ƚŽƌĂŐĞWƌŽũĞĐƚ͘^ĞƉƚĞŵďĞƌ͘
'ĞŽƐĐŝĞŶĐĞ^ƵƉƉŽƌƚ^ĞƌǀŝĐĞƐ͕/ŶĐ͘;'ĞŽƐĐŝĞŶĐĞͿ͘;ϭϵϵϵͿ͘ĂĚŝǌ'ƌŽƵŶĚǁĂƚĞƌ^ƚŽƌĂŐĞĂŶĚƌǇͲ
zĞĂƌ^ƵƉƉůǇWƌŽŐƌĂŵ͕ŶǀŝƌŽŶŵĞŶƚĂůWůĂŶŶŝŶŐdĞĐŚŶŝĐĂůZĞƉŽƌƚ͕'ƌŽƵŶĚǁĂƚĞƌ
ZĞƐŽƵƌĐĞƐ͕sŽůƵŵĞƐϭĂŶĚϮ͕ZĞƉŽƌƚϭϭϲϯ͘EŽǀĞŵďĞƌ͘
'ĞŽƐĐŝĞŶĐĞ^ƵƉƉŽƌƚ^ĞƌǀŝĐĞƐ͕/ŶĐ͘;'ĞŽƐĐŝĞŶĐĞͿ͘;ϮϬϭϭĂͿ͘ĂĚŝǌ'ƌŽƵŶĚǁĂƚĞƌDŽĚĞůŝŶŐĂŶĚ
/ŵƉĂĐƚŶĂůǇƐŝƐ͘^ĞƉƚĞŵďĞƌϭ͘
'ĞŽƐĐŝĞŶĐĞ^ƵƉƉŽƌƚ^ĞƌǀŝĐĞƐ͕/ŶĐ͘;'ĞŽƐĐŝĞŶĐĞͿ͘;ϮϬϭϭďͿ͘dĞĐŚŶŝĐĂůDĞŵŽƌĂŶĚƵŵ͕
'ĞŽŚǇĚƌŽůŽŐŝĐƐƐĞƐƐŵĞŶƚŽĨƚŚĞ&ĞŶŶĞƌ'ĂƉƌĞĂ͘^ĞƉƚĞŵďĞƌϭ͘
<ĞŶŶĞǇ'ĞŽ^ĐŝĞŶĐĞ;<ĞŶŶĞǇͿ͘;ϮϬϭϭͿ͘'ĞŽůŽŐŝĐ^ƚƌƵĐƚƵƌĂůǀĂůƵĂƚŝŽŶŽĨƚŚĞ&ĞŶŶĞƌ'ĂƉZĞŐŝŽŶ
>ŽĐĂƚĞĚĞƚǁĞĞŶƚŚĞ^ŽƵƚŚĞƌŶDĂƌďůĞDŽƵŶƚĂŝŶƐĂŶĚ^ŚŝƉDŽƵŶƚĂŝŶƐ͕^ĂŶĞƌŶĂƌĚŝŶŽ
ŽƵŶƚǇ͕ĂůŝĨŽƌŶŝĂ͘ƵŐƵƐƚϯϭ͘
>ĂǁƌĞŶĐĞ>ŝǀĞƌŵŽƌĞEĂƚŝŽŶĂů>ĂďŽƌĂƚŽƌǇ;>>E>Ϳ͘;ϮϬϬϬͿ͘ĂůŝďƌĂƚĞĚDĂǆĞǇͲĂŬŝŶƵƌǀĞĨŽƌƚŚĞ
&ĞŶŶĞƌĂƐŝŶŽĨƚŚĞĂƐƚĞƌŶDŽũĂǀĞĞƐĞƌƚ͕ĂůŝĨŽƌŶŝĂ͘hZ>Ͳ/ͲϭϯϵϬϯϬ͘DĂǇϭϱ͘
d>&ŽŶƐƵůƚŝŶŐ͕>>;d>&Ϳ͘;ϮϬϭϴͿ͘dǁĞŶƚŝĞƚŚŶŶƵĂů'ƌŽƵŶĚǁĂƚĞƌDŽŶŝƚŽƌŝŶŐZĞƉŽƌƚ͕:ĂŶƵĂƌǇͲ
ĞĐĞŵďĞƌϮϬϭϳ͕WƌĞƉĂƌĞĚĨŽƌĂĚŝǌsĂůůĞǇŐƌŝĐƵůƚƵƌĂůĞǀĞůŽƉŵĞŶƚ͕ĂĚŝǌ͕/ŶĐ͘
ĞĐĞŵďĞƌ͘
hŶŝƚĞĚ^ƚĂƚĞƐ'ĞŽůŽŐŝĐĂů^ƵƌǀĞǇ;h^'^Ϳ͘;ϮϬϬϬͿ͘ZĞǀŝĞǁŽĨƚŚĞĂĚŝǌ'ƌŽƵŶĚǁĂƚĞƌ^ƚŽƌĂŐĞĂŶĚ
ƌǇͲzĞĂƌ^ƵƉƉůǇWƌŽŐƌĂŵƌĂĨƚŶǀŝƌŽŶŵĞŶƚĂůWůĂŶŶŝŶŐdĞĐŚŶŝĐĂůZĞƉŽƌƚ͕'ƌŽƵŶĚǁĂƚĞƌ
ZĞƐŽƵƌĐĞƐ͕sŽůƵŵĞƐ/ĂŶĚ//͘DĞŵŽƌĂŶĚƵŵĨƌŽŵ:ĂŵĞƐ&͘ĞǀŝŶĞƚŽDŽůůǇ^͘ƌĂĚǇ͕&ŝĞůĚ
DĂŶĂŐĞƌ͕ƵƌĞĂƵŽĨ>ĂŶĚDĂŶĂŐĞŵĞŶƚ͕EĞĞĚůĞƐ͕ĂůŝĨŽƌŶŝĂ͘&ĞďƌƵĂƌǇϮϯ͕ϮϬϬϬ͘
hŶŝƚĞĚ^ƚĂƚĞƐ'ĞŽůŽŐŝĐĂů^ƵƌǀĞǇ;h^'^Ϳ͘;ϮϬϬϭͿ͘ŶŶƵĂů'ƌŽƵŶĚͲtĂƚĞƌŝƐĐŚĂƌŐĞďǇ
ǀĂƉŽƚƌĂŶƐƉŝƌĂƚŝŽŶĨƌŽŵƌĞĂƐŽĨ^ƉƌŝŶŐͲ&ĞĚZŝƉĂƌŝĂŶsĞŐĞƚĂƚŝŽŶůŽŶŐƚŚĞĂƐƚĞƌŶ
DĂƌŐŝŶŽĨĞĂƚŚsĂůůĞǇ͕ϮϬϬϬʹϬϮ͘^ĐŝĞŶƚŝĨŝĐ/ŶǀĞƐƚŝŐĂƚŝŽŶƐZĞƉŽƌƚϮϬϬϲʹϱϭϰϱ͘



ϯϭ

