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1.0 INTRODUCTION

On behalf of 510 West 22nd Street Partners, LLC (hereafter referred to as “Volunteer”),
Fleming-Lee Shue, Inc. (FLS) prepared this Remedial Investigation Work Plan (RIWP)
for the Former Time Warner Cable Site located at 511 West 21st Street (Site), New York,
New York (Figure 1). This RIWP is in accordance with the requirements and format
presented in DER-10. The Site is being considered for acceptance into the New York
State Brownfield Cleanup Program (BCP).

The subject property is bound by West 21st Street to the south and West 22nd Street to the
north between 10th Avenue and 11th Avenue in Manhattan, New York. The property has
frontage on the north side of West 21st Street and the south side of West 22nd Street. The
lot is 19,750 ft2 in size, and is improved with a vacant 5-story 88,030 gross square foot
parking garage building. A site plan is provided on Figure 2.

The Volunteer intends to develop the Site with a 10-story office building with ground-
floor retail. The proposed project will have a footprint covering the majority of the Site
and will contain one sub-grade level on the east block through portion of the site.

1.1 Summary of Historical Documentation and Reports

FLS reviewed available documentation on historical environmental investigations at the
Site, including:

 Phase I Environmental Site Assessment, prepared by AKRF, Inc., May 2007.
 Phase II Subsurface Investigation, prepared by AKRF, Inc., August 2008.
 UST Closure/Remedial Action Report, prepared by Legette, Brashears & Graham

(LBG), April 2008.
 Geotechnical Engineering Investigation, prepared by Pillori Associates, May 2008.
 Selected Quarterly Groundwater Monitoring Reports, prepared by LBG from 2008

through October 2012.
 Phase I Environmental Site Assessment, prepared by Fleming-Lee Shue, Inc.,

November 2011.

1.2 Objectives

Previous investigations have identified gasoline-related contamination in soil and
groundwater on-site, and mercury contamination in one soil sample. Remedial measures
to address some petroleum impacts have been commenced and groundwater monitoring
is ongoing. A summary of the previous investigations and findings is provided in Section
2.3. The proposed RI will further define soil and groundwater quality and groundwater
flow direction across the entire Site. A soil vapor survey is also proposed to evaluate the
potential for on-site soil vapor that may be present in the unsaturated zone. If soil vapor
is detected, an assessment will be made for the potential for off-site migration and will
include either sampling along the site perimeter or the building foundation. This survey
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is intended as a screening procedure to obtain an indication of the presence of organic
vapor in soils, and to meet the requirements of the New York State Department of
Environmental Conservation (NYSDEC) BCP and the New York State Department of
Health (NYSDOH). The final goal of collecting this additional data from these sampling
events is to define the nature and extent of all contamination and to confirm the
contaminant source area(s). Upon completion of these sampling rounds an assessment
will be made regarding the quantity and quality of the data. Once this is confirmed to be
sufficient the information collected from this proposed investigation will be assessed in
conjunction with previous data to develop a comprehensive Remedial Action Work Plan
(RAWP).

Once the Site has been fully characterized and the extent and source of contamination
delineated, the information will be used to document potential exposure pathways and
evaluate contaminant fate and transport. This will involve reviewing the soil,
groundwater and soil gas results and an evaluation of the physical conditions of the
contaminant source(s). Potential areas where people may come into contact will be
identified and risk of exposure assessed. If exposure pathways are identified, measures
will be developed to decrease any associated risk.

Waste classification sampling will also be conducted at this time to allow the excavation
contractor to better evaluate the proper handling and disposal facilities for the soils
proposed to be excavated on the eastern portion of the Site. This sampling will reduce,
and possibly eliminate, the need for stockpiling soils on-Site.

Contact information for key personnel and hours of operation are presented in attached
Table 1. Relevant qualifications are located in Appendix A. Attached Table 2 provides a
project schedule which details the time from NYSDEC approval of the RIWP to approval
of the RAWP. FLS estimates that this project will take approximately 17 months to
achieve NYSDEC Remedial Work Plan (RWP) approval.



511 West 21st Street
New York, New York

Fleming-Lee Shue, Inc. Page 3

2.0 SITE BACKGROUND

The property is a 19,750 ft2 L-shaped lot with a vacant 88,030 gross square foot 5-story
parking garage building with a 1-story annex in the southwest corner. The property is flat
with average elevation approximately 10 feet (Manhattan Datum - 2.75 feet above
National Geodetic Vertical Datum). The property is served by New York City public
utilities. The elevated High Line Park runs along the eastern property boundary.

The Site is located within an area of Manhattan that is zoned by the New York City
Department of City Planning for manufacturing and commercial use. The City’s zoning
code for the Site is M1-5, which is a manufacturing district. This zoning allows as-of-
right all of the uses proposed by the project.

According to a review of historical maps, the Site was used for manufacturing in the
1800s, with the first known manufacturing occurring in 1836 by a gas meter company.
Previous reports indicate that the current parking garage structure was constructed in
1918/19 as a 2-story parking garage building, and the building was then gutted to its load
bearing walls and reconstructed as a 5-story building in 1989. Time Warner occupied the
building from 1991 to 2008 and used the building mainly for vehicle parking, but also for
storage, vehicle maintenance, and offices. Time Warner vacated the building in 2008 and
it has remained vacant since that time.

2.1 Geology

The Site-specific geologic information was obtained from the Pillori Associates
Geotechnical Investigation (May 2008).

The Site is underlain by 13 to 17 feet of man-made fill. Native soils beneath the fill layer
consist of organic silty clay of estuarine origin as well as sand and silt of glacial origin.
The depth-to-bedrock varies from approximately 33 feet below grade at the northern end
of the Site to 65 feet below grade at the southern end of the Site. Published geologic data
indicates that the Site is underlain with mica schist that is known as the Manhattan Schist.
The Manhattan Schist is a mass of metamorphic rock covering the deeper limestone
stratum, which is the firm bedrock providing the foundation for New York City's
skyscrapers.

2.2 Hydrogeology

The depth-to-groundwater at the Site is approximately 6 to 7 feet below sidewalk grade.
The previous investigations indicate that the local groundwater flow direction is to the
southwest. The wells used to measure the flow direction are primarily located on the
southern portion of the Site and on the sidewalk south of the Site. FLS intends to
measure groundwater flow across the entire Site.



511 West 21st Street
New York, New York

Fleming-Lee Shue, Inc. Page 4

2.3 Previous Investigations

2.3.1 2007 AKRF Phase I Environmental Site Assessment

The following environmental concerns were identified in the Phase I
Environmental Site Assessment (ESA):
 The subsurface conditions at the subject property have been affected by two

petroleum releases from on-Site gasoline underground storage tanks (USTs).
Spill #00-10394 was opened when contamination was discovered in 2000.
According to the NYSDEC SPILLS database, the leaks associated with the
UST were repaired and a small amount of soil was excavated. Subsequent
subsurface investigations (including required offsite sampling) found benzene
and methyl tert-butyl ether (MTBE) contamination in soil, and benzene,
toluene, ethylbenzene and xylenes (BTEX) and MTBE contamination in
groundwater, with the greatest concentrations located west of the gasoline
dispensers and southwest of the former tank field. The NYSDEC project
manager's remarks indicate that DEC required the installation of permanent
monitoring wells and the development of a Remedial Action Plan under a
stipulation agreement. The spill remains active.

 The subsurface conditions at the subject property may have been affected by
24 petroleum releases from many different off-Site sources. Several of the off-
Site releases caused regional contamination of soils and groundwater, and
resulted in significant amounts of free petroleum product in nearby offsite
monitoring wells.

 The former Consolidated Edison West 18th Street Gas Works site caused
extensive contamination of soil and groundwater from manufactured gas plant
wastes and petroleum. Remediation activities started in 2004. Two voluntary
cleanup program sites and three BCP sites are located within the boundaries of
the former gas works. Coal tar and BTEX contamination of both soil and
groundwater have been encountered. Because of the down gradient and cross
gradient location of the former gas works, it is unlikely to have affected
environmental conditions on the Site.

 The Site storage areas contained two 270-gallon aboveground storage tanks
that appeared to be in good condition. Small leaks and spills from auto repair
activities were captured by an oil water separator beneath the floor slab in the
northern section of the building. A floor drain was located in the center of the
fueling area at the southwest corner of the building.

2.3.2 2008 LBG UST Closure/Remedial Action Report

Leggette, Brashears and Graham, Inc. (LBG), under contract with Time Warner,
removed the tanks present on the Site in 2007 along with the dispensers and piping
in 2007/8, including removal of contaminated soils that could be excavated



511 West 21st Street
New York, New York

Fleming-Lee Shue, Inc. Page 5

without endangering the building’s structural elements. The closure report
describes the conditions of the tanks and piping as sound, with no soil
contamination in the shallow soils that would indicate possible piping leaks that
could have caused the noted groundwater contamination. Evidence of free product
was noted around the foundation footings and was removed by the use of sumps to
skim the product. Contaminated soils near the foundations could not be removed
without endangering the building’s foundations.

After the tanks and contaminated soils were removed, LBG applied a mixture of
two oxidants designed to oxidize the dissolved organic material and slowly release
oxygen into the groundwater to enhance bio-remediation of the gasoline
constituents. Before backfilling the excavations, the end point samples were
reviewed by the NYSDEC and additional excavation to the east of the gasoline
tanks was performed to remove MTBE-contaminated soil above clean-up
objectives. Two test pits were excavated to examine soil conditions near the south
foundation wall and gravel was placed at the bottom of these test pits to allow
additional oxidizing chemicals to be added in the future. Remediation sumps were
installed in the test pit area.

LBG also advanced three soil borings on the Site and installed two groundwater
monitoring wells (one onsite and one offsite) in February 2008 to supplement the
four wells previously installed on and adjacent to the Site in connection with Spill
# 00-10394.

2.3.3 2008 AKRF Phase II ESI

AKRF conducted an investigation on July 7 and 11, 2008, which included the
advancement of 10 soil borings and the collection of 18 soil and six groundwater
samples for laboratory analysis. The results and conclusions were as follows:

 Elevated volatile organic compounds (VOCs) were detected in 10 of the 18
soil samples. The VOCs were present at concentrations exceeding their
respective NYSDEC Technical and Administrative Guidance Memorandum
No. 4046 Recommended Soil Cleanup Objectives (RSCOs). These
compounds exceeding RSCOs included 1,2,4-trimethylbenzene, benzene,
isopropylbenzene, MTBE, n-butylbenzene and n-propylbenzene. They were
detected in five soil samples, mostly at the soil-water interface. Based on the
distribution and concentrations, AKRF concluded that the VOCs detected
beneath the southern portion of the building appeared to be attributable to the
known on-site spill of MTBE-containing gasoline. The VOCs detected in the
northern portion of the site included gasoline-related compounds, but not
MTBE. As noted in AKRF’s Phase I ESA, historical Sanborn maps from 1951
through 1987 indicate the presence of two 1000-gallon gasoline tanks in this
portion of the Site. AKRF concluded that the gasoline contamination found in
this area may be the result of past releases from these tanks or associated
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piping, or of off-Site releases, including several closed status spills on the
east-adjacent property.

 The concentrations of eight semi-volatile organic compounds (SVOCs)
exceeded their RSCOs in 12 soil samples, mostly from the upper 5 feet of the
soil borings. The majority of the SVOCs detected, including those that
exceeded their respective RSCOs, are polycyclic aromatic hydrocarbons,
which are typically detected in urban fill encountered in New York City.
Therefore, AKRF concluded that the nature and levels of the SVOCs detected
on-Site are likely attributable to the presence of urban fill beneath the Site.

 The concentrations of six metals (calcium, copper, lead, magnesium, mercury
and zinc) exceeded their respective RSCOs and Eastern U.S. background
levels reported in TAGM No. 4046 in six soil samples. The highest
concentration of lead, 600 parts per million (ppm), was detected in sample
SB-4 (3-5 feet), and the highest concentration of mercury (2.4 ppm) was
identified in sample SB-5 (1-6 feet). These metals' Eastern U.S. Background
Levels are 500 ppm and 0.2 ppm respectively. Based on the detected
concentrations of metals, AKRF concluded that the exceedances may be
attributable to urban fill beneath the Site, which typically contains highly
variable concentrations of metals.

 VOCs were detected in each of the groundwater samples at concentrations
exceeding the NYSDEC Class GA Ambient Water Quality Standards
(drinking water standards). The highest concentrations of VOCs were detected
in samples SB-2 (GW) (25,000 parts per billion of MTBE), SB-3 (GW)
(13,550 ppb of MTBE), and SB-8 (GW) (1,798 ppb of gasoline related
compounds). MTBE was present below the Class GA standard in groundwater
sample SB-6 (GW), and was detected at a concentration of 20 ppb, in
exceedance of the Class GA standard of 10 ppb, in monitoring well Roux
MW-3.

AKRF concluded that based on Site history, the VOC contamination in
groundwater at SB-1, SB-2 and SB-3 is likely attributable to the on-Site spill
of MTBE-containing gasoline. Although an active fuel oil spill was reported
on the property south-adjacent to Roux MW -3, fuel oil does not contain
MTBE, and AKRF concluded that the presence of this chemical in the
samples indicated contamination migrating from the subject Site or the west-
adjacent property, which also had an active MTBE-containing gasoline spill
reported. AKRF also concluded that the low levels of MTBE detected in
sample SB-6 (GW) may be attributable to spills on the southern portion of the
Site or the west-adjacent property. However, since MTBE was not detected in
sample SB-8 (GW) or in the soil samples collected in the northern portion of
the Site, AKRF concluded that the VOCs detected in this area were generally
not likely to be attributable to the gasoline spill in the southern portion of the
Site, and may instead be due to past to releases from the gasoline tanks



511 West 21st Street
New York, New York

Fleming-Lee Shue, Inc. Page 7

formerly located in this area (or possibly from spills on the east-adjacent
property).

 Bis(2-ethylhexyl)phthalate was the only SVOC detected at concentrations
exceeding its Class GA standard in groundwater sample SB-3 (GW). Bis(2-
ethylhexyl)phthalate, which is commonly used in plastics, was not detected in
soil samples from boring SB-3 and was concluded to be a laboratory
contaminant. AKRF attributed the presence of other SVOCs, at concentrations
below their respective Class GA standards to the presence of suspended soil
particles in the samples, which were not filtered prior to analysis.

 Ten metals were detected at concentrations exceeding their respective Class
GA standards in unfiltered groundwater samples (total metals analysis).
However, in the filtered samples (dissolved metals analysis), only iron,
magnesium, manganese and sodium were detected at concentrations that
exceeded their respective Class GA standards. Most metals detected in the
unfiltered samples were either not detected or detected at much lower levels in
the filtered samples. According to AKRF, these analytical results suggested
that metals detected in the unfiltered samples were primarily due to suspended
sediments in the groundwater samples.

Overall, AKRF concluded that gasoline and MTBE contamination from on-Site Spill #
00-10394 remains in the southern portion of the Site, and may be migrating off-Site in
groundwater. Additional petroleum contamination, either from historical on-site gasoline
storage tanks or from off-Site spills, was discovered in the northern portion of the Site.
The Site was underlain by urban fill, which may contain highly variable concentrations of
SVOCs and metals.

2.3.4 LBG Groundwater Monitoring Reports (2008-2011)

Quarterly groundwater monitoring at the Site by LBG began in March of 2008.
The first sampling event of this series showed that VOCs associated with gasoline
(BTEX) were present at concentrations exceeding the groundwater standards in
each of the monitoring wells with MBTE having the most pervasive presence and
highest concentrations.

The NYSDEC requested three additional wells be installed to the south and
southwest of the gasoline tank area to further delineate the extent of groundwater
contamination on and off site in 2010 based upon continued exceedance of the
groundwater standards during quarterly monitoring. After installation of these
additional wells, a comprehensive groundwater study was performed sampling all
9 available wells in June 2010. No gasoline constituents were detected at
concentrations that exceeded their respective Part 375 restricted commercial
standards in the soil samples taken as part of the installation of the three
additional wells.
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The groundwater analytical results from this sampling indicated VOCs present at
concentrations exceeding the groundwater standards in samples from 6 of 9
monitoring wells. MTBE was the most common constituent, which was detected
at the highest concentrations in the groundwater samples. BTEX compounds were
at the highest concentrations in the down gradient wells closest to the former tank
area (MW-8 and GFMW-1) where the highest concentration of MTBE was also
detected. The mean concentration of MTBE in all existing wells had trended
lower over the 2 year period following the oxidant application with MTBE being
reduced by 78 to 98 percent.

Quarterly groundwater monitoring continued in 2011, although the quarterly
reports were not made available to FLS for review. The most recent groundwater
monitoring report discussed in section 2.3.6 indicates that BTEX and MTBE
concentrations increased in certain wells during 2011.

2.3.5 FLS Phase I Environmental Site Assessment (November 2011)

A Phase I ESA was prepared for the Site by FLS in November 2011 on behalf of
510 West 22nd Street Partners, LLC. The Phase I ESA identified the following
recognized environmental conditions (RECs):

 The open spill case (Spill #0010394) on the Site;
 The historical Sanborn Fire Insurance maps from 1921 to 1988 show 11

properties with underground gasoline tanks in the vicinity of the Site. Most of
these sites have been converted to art galleries and/or office space, or
redeveloped into multi-story apartment buildings. The adjacent property to
the west of the subject property at 521-529 West 21st Street is listed on the
NYSDEC Spills Database as an active spill site for the release of gasoline and
fuel oil to the soil and groundwater. This is considered a REC that could
potentially impact the Site.

Although the prior uses of nearby sites and the active spill incident/case on the
adjacent property to the west are RECs, FLS concluded that the ongoing
remediation activities for the on-Site spill (Spill #0010394) and future
remediation planned as part of construction should address any contamination that
may migrate beneath the subject property from off-site sources.

2.3.6 LBG Groundwater Monitoring Report (2012)

LBG’s most recent groundwater monitoring report from the 2nd quarter of 2012
describes 2 rounds of chemical oxidation injections performed at the Site in late
2011 and early 2012, due to rebounding concentrations of BTEX and MTBE in
certain wells since mid-2010. A slurry mix of RegenOx® and Oxygen Release
Compound Advanced® was injected into the saturated zone at and beneath the
water table in the southern-central portion of the Site during each round. LBG’s
evaluation of the results from the 2nd quarter of 2012 groundwater monitoring
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states that the injections were successful in mobilizing residual VOCs into the
dissolved phase. However, the evaluation also states that continued groundwater
monitoring is necessary to ensure the effectiveness of the injections, and discusses
the likelihood of additional future injections and soil excavation, indicating that
remediation of soil and groundwater at the Site is not yet completed.

2.4 Prior Remedial Actions

Three USTs were removed from the Site in 2007/2008 along with the associated
dispensers and piping. Contaminated soil on the southern portion of the Site was
removed from as large an area as possible without compromising the building’s
foundation. The tanks and piping were reported to be in good condition. Evidence of free
product was noted near the footings and skimmed. Based on endpoint sampling results,
additional MTBE-contaminated soil was removed and test pits dug around the southern
portion of the building. Oxidants were added to the excavation and test pits prior to
backfilling. Remediation sumps were installed in the test pit area.

Soil and groundwater samples were collected in 2008 and confirmed the presence of
gasoline related compounds in addition to MTBE in the southern portion of the Site. This
contamination was attributed to both an on-site and off-site source. At the request of the
NYSDEC, additional wells were installed in the southern portion of the Site.

In late 2011 and early 2012, a slurry mix of RegenOx and Oxygen Release Compound
Advanced® was injected into the saturated zone beneath the southern-central portion of
the building. Groundwater samples collected in the 2nd quarter of 2012 indicated that the
injections were successful in mobilizing residual VOCs into the dissolved phase however
further sampling was recommended to confirm these findings. It was anticipated that
further remediation would be required.

2.5 Fish and Wildlife Resource Impact Analysis

The purpose of a Fish and Wildlife Resources Impact Analysis (FWRIA) is to determine
potential impacts to fish and wildlife from site contamination. The need for a FWRIA is
based on four criteria:

1. The remediation is directed toward a specific discharge or spill event that does not
adversely impact fish and wildlife resources.

2. The AOCs at the site consist solely of an underground storage tank(s) or an
underground tank system, with no significant impact on surrounding groundwater
or surface water.

3. The site is a point source of contamination to the groundwater (i.e. dry cleaner of
gas station) which will be prevented from discharging to surface water, and there
is no widespread soil contamination or habitat of an endangered, threatened or
special concern species present.

4. There are no ecological resources present on or in the vicinity of the site, (e.g. an
urban site which is not proximate to a surface water body, wetland or other
ecologically significant area.)
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There are no fish or wildlife resources in the vicinity of the Site, nor are there any
ecological resources present; therefore, there will be no impact to any such resources.
The AOCs at the Site are associated with former USTs and some contaminated soil was
excavated during removal of the tanks. Groundwater contamination is present beneath
the Site; however, no sensitive receptors have been identified.

Accordingly, a FWRIA is not required as part of the remedial investigation.
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3.0 PROPOSED FIELDWORK

3.1 Soil Vapor

The NYSDOH 2006 Soil Vapor Intrusion Guidance requires that the soil vapor intrusion
pathway be evaluated at all current and future remedial sites in New York State.
Therefore, a soil gas vapor sampling program is proposed to satisfy the NYSDOH’s
requirements.

3.1.1 Soil Vapor Sampling

FLS proposes to collect four sub-slab soil vapor samples from underneath the existing
foundation slab, the locations of which were determined with reference to previous
sampling results. Two samples will be collected from beneath the 5-story parking garage
structure, and two samples will be collected from the 1-story area in the southwest corner
of the Site. The proposed sub-slab soil vapor sample locations are shown on Figure 3.
Based on the results, FLS will make a determination if additional sub-slab soil vapor
sampling may be warranted in certain areas to further evaluate the sub-slab soil vapor
media.

Temporary soil vapor points will be installed using a Geoprobe® sampling drill rig. A
disposable stainless steel point will be advanced to the desired depth below the slab to
allow for the collection of a sub-slab vapor sample. Prior to vapor sample collection, the
annulus around the soil vapor point will be sealed with a clay seal to prevent the
infiltration of ambient air into the sampling point.

All soil vapor probes will undergo a “tracer gas” test to verify the integrity of the soil
vapor probe seals. One of the three tracer gas techniques described in the NYSDOH Soil
Vapor Intrusion Guidance will be used. Once the sampling tube has been properly
installed and sealed, the soil vapor in the tube and drill rod tip will be purged of three
volumes of the sample probe and tubing using a peristaltic pump or PID attached to the
end of the sampling tube. The soil vapor will not be purged at a flow rate greater than 0.2
liters per minute. Four soil gas samples will be collected using Summa Canisters. The
Summa Canisters will have a regulator set to collect the vapor sample at a rate not to
exceed 0.2 liters per minute. One ambient air sample will be collected at the Site,
concurrently with one of the subsurface samples for quality assurance purposes.

Each soil vapor sample will be handled in accordance with the sample handling protocol
outlined in Sections 4.6 and 4.8 of the Quality Assurance Protocol Plan (QAPP),
provided in Appendix B. Samples will be forwarded to Accutest Laboratories (Accutest)
of Dayton, New Jersey, a NYSDOH-Environmental Laboratory Approval Program
(ELAP) certified laboratory, and analyzed for VOCs by EPA Method TO-15.

The soil vapor sample analytical reports will be subjected to a third-party review. The
third-party reviewer will produce a Data Usability Summary Report (DUSR).
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3.2 Soil Sampling

FLS proposes to advance 14 soil borings at the Site using a truck-mounted hollow-stem
auger (HSA) drill rig. Two soil samples will be collected from each soil boring. Four of
the soil borings will be converted into monitoring wells to collect groundwater samples
and better assess groundwater flow direction. The location of these soil borings are based
on identified AOCs and previous soil analytical results. Additionally, the soil borings are
located across the Site to fill in data gaps from the prior investigations. The proposed soil
boring locations are shown on Figure 3. The soil sample results from the previous
investigations are indicated on Figure 4.

A QAPP is included as Appendix B. The QAPP outlines protocols and procedures that
will be followed during the RI. The QAPP has been prepared to ensure Quality
Assurance/Quality Control measures will be followed during the environmental sampling
activities.

FLS proposes to obtain soil samples using a split-spoon soil sampler advanced using
standard penetration techniques with a HSA drill rig. Split-spoon samples will be
collected continuously at 2-foot intervals to retrieve relatively undisturbed soil cores
down to approximately 15 feet to fully assess the subsurface soils to this depth. The
borings will be advanced 7 to 10 feet into the saturated zone. To reduce the chance of
cross-contamination during sampling, the sampling equipment will be decontaminated
between uses a with non-phosphate detergent wash followed by a clean water rinse,
followed by a final rinse with deionized water. The drilling equipment (cutting heads,
augers and drill rods) will be cleaned between uses.

The soil samples will be field screened for volatile organic vapors using a calibrated
photo-ionization detector (PID). A soil-boring log, describing the subsurface lithology,
will be created for each soil boring. The PID readings will also be noted on the soil
boring logs. The first soil sample will be collected just beneath the slab (0’-2’) and the
second soil sample from the highest PID reading or, if no elevated readings are noted,
from the soil/groundwater interface.

Each soil sample will be analyzed for the following:

 Target Compound List (TCL) SVOCs (both base neutral extractable and acid
extractable (BN/AEs) compounds) plus up to 20 tentatively identified compounds
(TICs) by EPA Method 8270,

 TCL volatile organic compounds (VOCs) plus up to 10 TICs by EPA Method 8260,
 Target Analyte List (TAL) Metals by EPA Method 6010C/7471B, and
 PCBs and Pesticides by EPA Methods 8082 and 8081.

The samples will be sent to Accutest for analysis. Based on the intended use of the site,
the soil results will be compared to the NYSDEC’s Part 375 Unrestricted Use Soil
Cleanup Objectives (SCOs) and Protection of Groundwater SCOs.
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The soil sample analytical reports will undergo a third party review of the analyses
conducted. The third party (yet to be chosen) will produce a DUSR, which will be
submitted to the NYSDEC.

3.3 Monitoring Well Installation

The proposed soil boring and monitoring well locations are indicated on Figure 3. These
locations are based on the results from previous investigations and were selected to fill in
identified data gaps. The results of the 2008 and 2012 groundwater sampling events are
indicated on Figure 5. The actual final location of each well will depend on the following:

 The location of underground utilities
 Overhead clearance and space limitations inside the existing building.

A 2-inch diameter, machine-slotted, PVC well screen will be installed approximately 10
feet into the saturated zone. A No. 1 Morie Sand/equivalent gravel pack will be tremied
into the annular space outside the well screen to a minimum of 2-feet above the top of the
well screen. A minimum 2-foot-thick bentonite seal will be installed above the sand
pack. Any remaining annular space will be sealed with a Portland cement mix. A
surface completion consisting of a flush-mounted, watertight manhole will be cemented
into the concrete or pavement above the well. The monitoring wells will be developed by
pumping and surging with a submersible pump until the discharge is silt-free. The wells
will be allowed to sit for a minimum of 1 week before ground-water sampling. A New
York-State licensed surveyor will survey the monitoring wells for location and elevation.
The survey data, soil boring and groundwater monitoring well locations, as well as to the
Site’s physical features, will be identified on the survey map.

3.4 Groundwater Sampling

One initial round of groundwater sampling and water level measurements will be
conducted to supplement the multiple rounds of data collected to date. A groundwater
sample will be collected from each of the four proposed monitoring wells, and the six
existing on-Site monitoring wells. Low-flow sampling methods will be used to collect
the water samples. The QAPP outlines the groundwater sampling procedures that will be
followed during this RI. One trip blank per day will accompany the lab glassware from
the laboratory to the Site and back, and will also be analyzed for VOCs for quality
control. A field blank sample will also be collected to test proper cleanliness of the
sampling material, and a blind duplicate sample will be submitted to verify repeatability
of results. The first round of groundwater samples will be analyzed for:

 TCL volatile organic compounds (VOCs) plus up to 10 TICs by EPA Method 8260.
 TCL SVOCs (both base neutral extractable and acid extractable (BN/AEs)

compounds) plus up to 20 TICs by EPA Method 8270, and
 TCL Pesticides/PCBs by EPA Method 608.
 TAL metals plus cyanide by EPA Method 846; EPA Method 9012.
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TCL VOCs and SVOCs were selected because the focus of the proposed sampling is the
delineation of remaining fuel oil and gasoline components. Since the majority of the
buildings in the area of the Site are constructed on top of urban fill it is not anticipated
that the metals analysis will provide data that would be usable in pinpointing the extent of
the fuel oil/gasoline contamination. Because the Site has been covered with a building
since 1918 and there is no evidence of PCB containing equipment, it is not anticipated
that pesticides or PCBs will be an issue at the property.

Multiple sampling events have been completed for the six existing wells installed by
LBG. Therefore, the second round of groundwater sampling will be limited to the four
proposed FLS monitoring wells. The analyticals selected for the second round of
groundwater sampling will be dependent on the results obtained from the first round of
groundwater sampling. If a parameter is detected below the applicable standards it will
be omitted from the second sampling round.

As with the soil analyses, the groundwater sample analytical reports will undergo a third
party review of the analyses conducted. The third party will produce a DUSR, which will
be submitted to the NYSDEC.

3.5 Soil Waste Classification for Disposal

An in-situ waste characterization program is proposed to facilitate direct load-out of Site
soils. For disposal purposes, the area to be excavated will be segmented into grid areas
representing approximately 800 cubic yards or less, with composite samples identified by
the section number and total depth. Representative composite samples will be collected
at the frequency required by the disposal facility. In no case will composite samples
represent volumes exceeding 1,500 tons (approximately 1,000 cubic yards).

In each grid area, a representative number of borings will be advanced to depths of 15
feet, which is the proposed foundation depth. Soil from each boring will be composited.
Soil samples for VOC analyses will be grab samples only as per the disposal facility
requirements.

Each composite sample will be analyzed for the following parameters:

 Resource Conservation and Recovery Act Characteristics (pH/Corrosivity,
Reactivity, Ignitability/Flashpoint)

 TCLP Metals
 Total Metals
 Total Petroleum Hydrocarbons
 PCBs/Pesticides
 SVOCs
 Paint Filter Test

Additional parameters may be added or deleted to satisfy specific disposal facility
requirements, if known.
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The details of the proposed field investigation and analysis are provided in Table 3.

3.6 Community Air Monitoring

The soil vapor sampling and the soil borings and monitoring well installation will be
conducted under a Site-specific Health and Safety Plan (HASP). The HASP is provided
as Appendix C. During soil vapor sampling soil boring/ monitoring well installation, air
monitoring will be continuously conducted with a PID in the work zone to measure
ambient VOC concentrations for all indoor activities. Periodic monitoring will be
completed during sampling activities, such as soil and groundwater sampling.
Background readings will be taken at the beginning of each workday. The indoor VOC
concentrations will be measured at a minimum of once every 2 hours. If the VOC
concentrations exceed 5 ppm for a period of greater than 15 minutes, work activities will
be temporarily halted until concentrations decrease below 5 ppm. The procedures for air
monitoring are outlined in the Community Air Monitoring Plan (CAMP) provided in
Appendix D. A Community Health and Safety Plan was developed to provide the steps
that will be taken during intrusive activities to prevent any exposure to the public. A
copy of this plan is provided in Appendix E.

A project logbook will be kept and background readings as well as any readings that
exceed action levels, thereby triggering a response, will be recorded within it. This
record will be available for review by the NYSDEC/NYSDOH. The required action
levels and responses are addressed in the HASP. Additionally, Site workers will ensure
investigation-derived wastes (IDW) are quickly containerized and covered in order to
minimize nuisance odors during field work.

3.7 Investigation-Derived Waste Management

The waste generated during Site investigation will be stored in 55-gallon, Department of
Transportation-approved, steel drums which will be kept covered during the work and
sealed at the end of each work day, and labeled with the date, well/boring number(s),
waste type (soil, purge water, free product), and a point of contact. An appropriate waste
designation will be evaluated from the results of the soil and water samples collected
during well installation and the IDW will be properly disposed of according to local,
state, and federal regulations.
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4.0 RI REPORT/RAWP PREPARATION

A Remedial Investigation Report (RIR) will be prepared upon completion of all
fieldwork and review of analytical results. The report will include the following
components:

 Summary of all field activities
 Discussion of field and laboratory data
 Identification and characterization of the source(s) of the contamination
 Discussion of subsurface conditions including stratigraphy, groundwater flow

direction, etc.
 Conclusions and recommendations
 Soil boring and monitoring well logs
 Photo log of field activities
 Groundwater elevation contour maps
 Tabulated laboratory analytical data
 Quantitative Human Health Exposure Assessment
 DUSRs

In addition to the data collected by FLS during implementation of this investigation, data
collected during previous investigations will evaluated for use within the DUSR.

The RIR will be submitted as a separate document in electronic form. All sampling data
provided will be in the appropriate EDD EQuIS format.

A Remedial Action Work Plan (RAWP) will be submitted as a separate document along
with the RIR. The RAWP will include the following:

 Site Cleanup Goals
 Presentation of several possible remedies to address contamination at the site
 Explanation of the selected remedy and how it meets all remedy selection criteria
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TABLE 1

CONTACT INFORMATION AND

HOURS OF OPERATION

NAME TITLE ROLE

FLEMING LEE SHUE (P) 212-675-3225 Email

Arnie Fleming Principal Professional Engineer Ext. 301 arnie@flemingleeshue.com

Peter Helseth Senior Consultant Project Director Ext. 308 peter@flemingleeshue.com

Susan Bianchetti Senior Project Manager Project Manager Ext. 310 susan@flemingleeshue.com

Bill Maniquez Geologist Field Manager Ext. 315 bill@flemingleeshue.com

Raphael Rosenbaum Environmental Scientist Field Personnel Ext. 316 raphael@flemingleeshue.com

NYSDEC

Javier Pérez Environmental Engineer NYSDEC Project Manager 518-402-9768 jxperezm@gw.dec.state.ny.us

Subconsultants Tasks Hours of Operation*

ADT Geoprobe Drilling
Allowable - 7 AM to 6 PM -

Anticipated 7 AM to 3 PM

Clean Earth of Carteret Soil Transport and Disposal

When required will show

between the allowable hours of

7 AM to 6 PM

* NYC Noise Code

CONTACT INFORMATION



TABLE 2

PROJECT SCHEDULE

It
e

m Task Description

1 RIWP Approved

2 Retain Subs/Access/Fieldwork

3 1st Round GW Sampling

4 Lab. Analysis

5 Data Validation Review

6 Develop EDD's

7 RIR Preparation

8 RIR Review

9 RIR Revisions

10 Revised RIR Approval

11 Alternatives Analysis

12 Remedial Work Plan (RWP)

13 RWP Review

14 RWP Revisions

15 Revised RWP "approvable"

16 Develop PDD

17 Public Review

18 RWP Approval

* Months will be defined from when NYSDEC approval is received.

Fieldwork

Lab Analysis/Validation/EDDs

Report Writing

Public Review

Agencies Review/Approval

DEC Report Writing

Agency Acceptance

Key Map

8 9 102 3

MONTH*

14 15 16 1711 12 1376541



TABLE 3

SAMPLING SUMMARY TABLE

SAMPLE DESIGNATION PROPOSED LOCATION SAMPLE DEPTH PROPOSED ANALYSIS

Soil Vapor

SV-1 & SV-2  5-story parking garage 5 fbg VOCs by EPA Method TO-15

SV-3 & SV-4  1-story building 5 fbg VOCs by EPA Method TO-15

Soil Borings/Soil Samples

SB-1 to SB-12 5-story parking garage 15 fbg

TCL SVOCs + 20 TICs EPA Method 8270; 

TCL VOCs + 10 TICS EPA Method 8260; 

TAL Metals EPA Method 6010C/7471B; 

and PCBs/Pesticides EPA Methods 

8082/8081

SB-13 & SB-14 1-story building 15 fbg

TCL SVOCs + 20 TICs EPA Method 8270; 

TCL VOCs + 10 TICS EPA Method 8260; 

TAL Metals EPA Method 6010C/7471B; 

and PCBs/Pesticides EPA Methods 

8082/8081

Monitoring Well/Groundwater Samples

FLS-1 to FLS-4                                                         

LBG MW-5 to MW-10
5-story parking garage 15 fbg

TCL SVOCs + 20 TICs EPA Method 8270; 

TCL VOCs + 10 TICS EPA Method 8260

Soil Waste Classification

As Required N/A

RCRA Characteristics (pH/Corrosivity, 

Reactivity, Ignitability/Flashpoint; TCLP 

Metals; Total Metals; TPH; 

PCBs/Pesticides; SVOCs and Paint Filter

(1) Sampling methods will be in compliance with Chapter 3 of DER-10 Technical Guidance for Site Investigation and Remediation.

(3) Rational for sample location and collection is provided in the RIWP.

(2) Detection limits will be consistent with chemical-specific SCGs for the media being analyzed and will be based on the selected laboratory's lowest detection 

limits for the requested analytical method.
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Arnold F. Fleming, PE

Owner

Education

 Bachelor of Science, Civil Engineering, Manhattan College (1968)
 Masters of Engineering, Manhattan College (1969)

Professional Registration

Professional Engineer, New York

General Expertise

Arnold F. Fleming is an environmental engineer with over 30 years of experience in the
areas of water quality and planning studies, domestic and industrial wastewater treatment
and disposal, environmental impact analysis, contaminated materials assessment and
remediation, and environmental permitting. Mr. Fleming was one of the founders of
Allee King Rosen & Fleming, Inc., AKRF, Inc., and AKRF Engineering P.C. For over 20
years, Mr. Fleming has provided these firms with engineering expertise in all technical
areas relating to permitting and hazardous waste assessment and management and the
assessment of impacts in these technical areas.

Mr. Fleming’s experience includes the following:

Wastewater Planning:

Project manager for the preparation of 208 wastewater facility planning studies
for Middlesex, Mercer, Cumberland, Burlington and Camden Counties, N.J, and
the Statewide Combined Sewer 208 Study for New York State.

Project manager for the 201 Facility Plans and Environmental Assessments for
Walton, N.Y., Salem County, N.J., Ridgewood-Fairlawn, N.J. and Totowa-West
Patterson, N.J.

Water Quality Studies:

Hudson River Waste Assimilative Capacity Study of the Hudson River Estuary
for the New York State Department of Health.

Effects of PL 92-500 (The Clean Water Act) on Hudson River Water Quality, for
the National Commission on Water Quality.
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Effects of PL 92-500 (The Clean Water Act) on Susquahana River Water Quality,
for the National Commission on Water Quality.

Impact of the Freshkills Landfill on Water Quality of New York Harbor for a Part
360 permit to operate the landfill.

Water quality studies for the design of an industrial wastewater treatment plant for
Brazil’s third petrochemical complex in Rio Grand do Sul State.

Environmental Impact Analysis:

Project manager for the Sportsplex EIS to develop a new stadium in Flushing
Meadow Corona Park in Queens New York.

Project Manager for the EIS for the Hudson River Center, a Hotel proposed for
the pier at 36th Street on the West side of Manhattan.

Project Manager for the EIS for the North Haven Mall in Connecticut.

Prepared the EAS for BSA use variances for residential uses in manufacturing
zones in Brooklyn and Manhattan.

Prepared the infrastructure and utility assessments for over 100 EIS’s in the City
of New York and the Metropolitan New York Area including the USTA Tennis
Stadium in Flushing Meadow Corona Park in Queens, the Fulton Landing Project
in Brooklyn, the Queens West Development in Queens, the Riverside South
Development in Manhattan.

Contaminated Materials Assessment and Remediation:

Principal in charge of the preparation of Phase I Environmental Assessments for
several hundred residential, commercial and industrial properties throughout the
New York Metropolitan Area.

Principal in charge for the preparation of Phase I ESA and regulatory compliance
assessments for 8 New York Metropolitan Area Hospitals including Mount Sinai
for State financing including performance of the site inspections and final report
preparation.

Principal in charge for the Phase II Environmental Assessments for over 100
residential, commercial and industrial sites in the Metropolitan New York area.
Duties include design of sampling program, oversight of means and methods of
sample collection, and preparation of final reports including recommendations for
remediation.

Principal in charge for the design of over 50 remediation systems including UST
tank removals, contaminated soil disposal, soil vapor extraction systems, sparged
air/ soil vapor extraction systems. Remedial designs include approximately 20
sites remediated under the State of New York Voluntary Clean-up program, and
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two sites on the Registry of Inactive Hazardous Waste Sites. Had one of only two
sites declared remediated and removed from the Registry of Inactive Hazardous
Waste Sites in New York City.

Preparation of the Brownfield Applications and the Remediation plans for the
Harlem Park Project and a residential site in Chelsea. Both sites were admitted to
the program.

Notable recent work includes:

Muss Staten Island Site
Managed the initial Phase II sampling for this former industrial site re-
zoned for single family residential development. The site was listed on the
Registry of Inactive Hazardous Waste Sites. Prepared in Remedial
Investigation and Feasibility Studied that led to a Record of Decision
(ROD) setting forth the remediation for the site.

Prepared the remedial Design to satisfy the ROD and managed the
oversight of the remediation leading up to the removal of the site from the
registry.

Designed a revetment system to protect the capping material that was an
integral part of the remediation from storm related erosion from the
adjacent Raritan Bay.

Petitioned the Federal Emergency Management Agency to remove the site
from the 100-year flood plain on the basis of the new elevations and
erosion measures implemented on the site.

Related 23rd Street Development
Prepared the Phase I and asbestos surveys for this Manhattan development
site. Designed the Phase II sampling program, executed the sampling and
on the basis of the findings obtained approval to remediated an extensive
oil spill via bio-remediation. The system was designed and installed under
the new building with operation to begin upon occupancy of the building.
The approach allowed the construction schedule to proceed without delay
due to the discovered contamination.

Home Depot Rego Park
Prepared a Voluntary Clean-up Application, performed additional
sampling and developed a remedial work plan to remove solvent
contaminated soils from this development site. Designed a sparged air/
Vapor Extraction System to remediated contaminated groundwater and
site soils. Operated the system for two years reducing the groundwater
contamination by over 90%. The sparged air / VES was designed to be
installed under the building avoiding the delay of remediation the site
prior to construction.
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Queens West Development Corporation
Technical representative to the Queens West Development Corporation a
subsidiary to the Empire State Development Corporation charged with
developing the 78 area redevelopment of the Hunters Point waterfront into
a mixed commercial/residential development. Mr. Fleming developed a
model remediation plan for the first residential building in 1995 and has
applied this model to the next three residential development sites in Stage
1 of the development, the first having opened for residency in the summer
of 2002. Mr. Fleming is assisting QWDC in selecting a developer for
Stage 2 and 4 and is advising them on the remediation of Stage 2, a former
oil refinery and paint factories. Development of Stage 2 is to occur
simultaneous to the remediation efforts in the refinery portion of the site.

Environmental Permitting:

Mr. Fleming has directed the environmental permitting activities at his firms for
over 20 years. His direction included the integration of biological, water quality,
and engineering aspects of a project to meet the permitting criteria of both State
and Federal Permitting Agencies. His unique understanding of the issues and
permitting requirements has allowed projects to anticipate the regulatory needs
into project development to allow timely review and issuance of permits.

Notable projects that Mr. Fleming has led the permitting are:

Hudson River Park
For this new park stretching from Battery Park City to 59th Street, Mr.
Fleming oversaw the preparation of the US Army Corps of Engineers and
the New York State Department of Environmental Conservation permit
application s and responses to comments leading to issuance of this
waterfront development permit. This permit was unique in that it
addressed the first segment that was designed and ready to be built as well
as the entire park for which no design was available. To address the future
segments, schematic design drawings were submitted showing conceptual
designs that would be refined as the park was designed and build. A
permit condition to submit each segment design for review and
determination of consistency with the master permit was included to
assure that no impacts were introduced in the design process. If a
determination on any segment were made that the design was not
consistent with the master permit, a new permit process would be initiated.

West Side Ferry Terminal
For the New York City Economic Development Corporation, Mr. Fleming
led the permit effort to allow a new public ferry terminal located within
the bounds of the Hudson River Park. Because the ferry terminal was not
approved when the Park permit was issued, this project was carved out of
the park permitting process and followed a separate permit track. The
permit application was assembled using updated submissions from the
Park permit application and addressed the specific concerns of the State
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and federal permitting agencies with dredging in this portion of the
Hudson River.

Colgate Site – Jersey City New Jersey
For this mixed commercial/residential waterfront redevelopment project,
Mr. Fleming prepared the state Coastal Zone Development permit and a
US army Corp of Engineers dredge and fill permit to allow a marina,
esplanade and a new combined sewer manifold to be built. The sewer
manifold was placed in the river because of space limitations and was
permitted, the first fill permit in this portion of the Hudson River in 20
years.

Queens West Development Project
Mr. Fleming led the permitting effort to allow redevelopment of the waters
edge associated with this 78 acre mixed Commercial/Residential
waterfront development. The project has three stages, the first under
construction and permitted in 1995. Mr. Fleming managed the permitting
effort for this first waterfront permit. The current application to the state
and federal permitting agencies is for a project wide permit covering the
remaining 3 stages of which 2 are under design. The final stage of the
project was the subject to a schematic design only. Notable in the current
permit is the reconstruction of collapsed platforms that are to become a
site wide park and esplanade providing water access to this portion of the
east river for the first time in over a century.

Strategic Planning for Waterfront Development - Greenpoint Brooklyn
For a private developer, Mr. Fleming has prepared an evaluation of the
permitting concerns including a jurisdictional assessment of the existing
waterfront edge, to assist in the establishing of a development plan that
will be compatible with the requirements of federal and state permits.

Environmental Permits for Shoreline Protection – River East
For this 10 acre site obtained the permits to install 500 feet of revetment to
allow a 1.4 million square foot residential development on a former oil
terminal. Also prepared the Remedial Action Work Plan to remove
historic spilled oil simultaneous to the shoreline construction.
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Peter S. Helseth, P.E.

Senior Consultant

Education

 Master of Business Administration (MBA), Finance, Fordham University (2010)

 Bachelor of Science (BS), Civil Engineering, University of Vermont (2003)

Professional Registration

Professional Engineer, New York (2008)

Health and Safety Training

 OSHA 40-Hour Hazardous Waste Activities Training (July 2009)

 OSHA 30-Hour Construction Safety Training (July 2009)

General Expertise

Peter S. Helseth, P.E. is currently a Senior Consultant with Fleming Lee-Shue. As a
Senior Consultant, Mr. Helseth has been involved with UST removals, soil excavation,
remedial investigations & design, monitoring & sampling, sub-slab depressurization
system (SSDS) and vapor barrier design, construction inspections, submittals review,
engineer’s estimates, roadway profiling design, grading & earthwork design, drainage
design, and general construction knowledge. He has over eight years of civil engineering
design experience on various types of projects.

Project Experience

Environmental Design and Remediation

Notable recent work includes:

71R Doctor’s Hospital – NYCSCA
Designed the Sub-Slab Depressurization System (SSDS) for new school
construction as a Project Engineer. Included design of SSDS suction pits, fans,
piping, risers, and other construction details while coordinating locations with
project architect. Also, provided engineer’s estimate on total construction cost of
system.

Village of Port Chester Police Station – Village of Port Chester
Oversaw remediation of gasoline-impacted soils from rear parking lot of active
police station. Provided daily oversight of the remediation including contractor’s
removal of impacted soils, dewatering of excavation, coordination with
contractor’s field personnel, communication with police station officials and
village officials, and documentation through daily reports and photos. Additional
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responsibilities included review of contractor invoices post remediation for
accuracy on behalf of the Village.

Mott Haven Campus / Metropolitan Avenue / Sunset Park – NYCSCA
Performed bi-weekly site inspections of active SSDS systems to monitor proper
operation. Responsibilities included field inspection, written report, and photos
for each project. Also, address instances in which any of the fans are not
operating properly with notification to NYCSCA and immediately correcting the
problem.

NYSDEC Brownfield Cleanup Project – Chartis
Oversaw remediation of various contaminations from industrial uses on 1.4-acre
site including removal of 34 USTs and excavation of approximately 13,000 tons
of contaminated soils to date. Work for the project was performed under tents
with PPE levels, occasionally at Level “C.” Responsibilities included tracking
and reporting of daily activities including quantity and condition of soil/tanks
removed from project site and daily equipment & manpower utilized.

Shoring and Excavation Cleanup Project – Bulova Corporation
Oversaw installation of a sheeting/tie-back shoring system adjacent to a retaining
wall, excavation of unleaded gasoline-impacted soils, application of Regenox™ (a
chemical oxidant used to remediate remaining smear zone soil impacts) as well as
Oxygen Releasing Compound-Advanced™ (ORC-A™, used to remediate
remaining groundwater impacts). Additional responsibilities included
coordination with contractor field personnel, communication with property owner
personnel, and implementation of a Community Air Monitoring Program
(CAMP). Work is being completed under the direction of the New York State
Department of Environmental Conservation’s Spill Department.

Fort Hamilton UST Removal and Cleanup Project – NYCSCA
Project included the removal of two (2) 15,000-gallon USTs from an underground
vault directly adjacent to school building. Provided design of soil excavation,
dewatering, UST decommissioning, and provided construction oversight. Also,
created engineer’s estimate for proposed remediation and construction.

PS 331K Remediation Design – NYCSCA
Prepared design documents for decommissioning of 2,500 gallon UST & removal
of surrounding petroleum impacted soils. Also, prepared design plans for
installation of gas vapor barrier and associated details. Performed inspections of
gas vapor barrier during installation in the field.

Remedial Action Work Plan (RAWP) and Bid Spec – Con Edison
Provided design figures for RAWP and Bid Spec for shoreline remediation
project along the East River. Remediation proposes to excavate upland soils and
dredging of coastline contaminated soils. Authored individual sections for
inclusion in DRAFT Bid Spec document.

Remedial Action Work Plan (RAWP) and Bid Spec – Con Edison
Provided design figures for RAWP and Bid Spec for remediation project
alongside the Wallabout Channel. Remedial action proposed is the evacuation of
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former ash pit and excavation disposal of impacted soils. Authored individual
sections for inclusion in DRAFT Bid Spec document.

Sunset Park SSDS Start-up Inspections – NYCSCA
Developed a SSDS Operation & Maintenance Plan for newly installed active
system. Conducted SSDS start-up inspection including vacuum testing of
monitoring ports and prepared detailed lists of deficiencies to be corrected prior to
approval.

PS 189X Conversion of SSDS – NYCSCA
Developed design plans conversion of a SSDS from a passive system to an active
system. Provided an engineer’s estimate for proposed environmental remediation
and construction.

260Q Conversion of SSDS – NYCSCA

Developed design plans conversion of a SSDS from a passive system to an active
system. Reviewed and approved submittals from contractors in regards to SSDS
fan mounting on roof. Provided an engineer’s estimate for proposed
environmental remediation and construction.

Land Development, Stormwater Design and Permitting

Notable recent work includes:

Remedial Grading, Earthwork, and Drainage Design – Orleans Homebuilders
Assisted the client with two projects during site construction. Provided remedial
grading plans for both sites, taking into account cut & fill amounts to balance the
site. Design remedial drainage design for trouble areas discovered during
construction. Authored Stormwater Pollution Prevention Plan (SWPPP)
including erosion & sediment control plans for submission and review by
NYSDEC.

Land Development & Construction – K. Hovnanian
Designed 275-Unit Townhouse Development on 50-acres in the Town of New
Windsor, NY. Provided roadway profiling design, site grading design,
stormwater & drainage design, water & sanitary design, and erosion control
design. During construction, performed site visits to investigate construction
progress and provide onsite solutions for various construction issues.

Erosion Control Inspections – Route 300 Realty
Performed weekly erosion control inspection reports as per NYSDEC regulations
for construction of 20,000 square foot office building in the Town of Newburgh,
NY. Inspections were to confirm proper installation of erosion control measures
and drainage structures as per the approved site design plans. Provided weekly
report with pictures for distribution to Town, NYSDEC, and client.

Remedial Grading and Drainage Investigation – Pulte Homes
Designed remedial grading plan to alleviate existing drainage concerns developed
during construction. Also, performed drainage analysis of the two detention
basins onsite for client based on daily irrigation use and seasonal groundwater
elevations. Provided field solutions to various drainage issues discovered during
construction.
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Susan Bianchetti, CPG
Senior Project Manager

Education

Boston College, Chestnut Hill, Massachusetts; Bachelors of Science in Geology, 1979
State University of Stony Brook, Stony Brook, NY; Masters in Aqueous Geochemistry, 1986
Colorado School of Mines, Groundwater Modeling Course, 1998.

Professional Registration
Certified Professional Geologist 1993

General Expertise

Susan Bianchetti is a Certified Professional Geologist with over 25 years of experience in
the design, management, costing and implementation of Phase I and Phase II ESAs, and
remedial investigations/feasibility studies. Project management experience includes client
contact and proposal preparation; development and oversight of project budgeting;
regulatory interactions and negotiations; selection and oversight of subcontractors; design
of field operations; implementation of quality assurance/quality control measures; and
site closure activities. Ms. Bianchetti has interacted with multiple regulatory agencies
including NYS Department of Environmental Conservation, NYC Department of
Environmental Protection and the Mayor’s Office of Environmental Remediation. She
has also managed large projects for the NYC Department of Design and Construction and
NYC Housing Authority.

Project Experience

NYS Department of Environmental Conservation

On-call senior geologist for underground storage tank program for NYSDEC Regions 2
and 3. Managed multiple Phase II investigations for leaking USTs throughout the five
boroughs and Rockland County. Tasks included design of sampling programs,
delineation of soil and groundwater contamination, fingerprinting petroleum products and
determining liability. Soil vapor samples were collected along with indoor air samples to
determine potential impacts on existing buildings. Remedial measures were proposed for
the type and extent of contamination. An oriented bedrock fracture zone was completed
to determine the source of a gasoline plume from two adjacent service stations.
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Lee Shue
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For the sites under a NYSDEC Consent Order, sampling plans for soil/groundwater
disposal characterization were developed in addition to conducting aquifer tests,
providing oversight for the installation of soil borings/monitoring wells, communicating
with client and subcontractors, and preparing deliverables, including Remedial
Investigation Work Plans, Remedial Action Work Plans and Health and Safety Plans.

NYC Department of Design and Construction
Designed and implemented multiple Phase I Environmental Site Assessments (ESA) and
Phase II Environmental Site Investigations for the redevelopment of the proposed
Hudson Yards property between from 34th to 36th Street and 10th and 11th Avenue. The
project included a due diligence of an 11-story building complex, identification of fuel oil
tanks, and the design and implementation of subsurface investigations. Where
contamination was identified remedial measures were developed. A bedrock and
groundwater investigation was designed and completed in the street to delineate potential
contaminant migration pathways. Phase I and Phase II reports were completed for each
building and submitted to the NYCDDC.

Additional investigations completed for the NYCDDC included corridor inspections to
identify potential environmental concerns prior to utility installations, subsurface
investigations and remedial recommendations for identified contaminants.

Mayor’s Office of Environmental Remediation
Designed and implemented subsurface investigations on “e”-designated sites in NYC.
Following completion of the field work, and submittal of required reports, initiated
negotiations with regulatory agencies to obtain permits for development on these sites.
The scopes included a subsurface investigation to determine potential contamination,
typically from on-site USTs. Soil samples were collected and overburden or bedrock
groundwater monitoring wells installed to delineate soil and groundwater contamination.
The remedial actions included the removal of the tanks, excavation of impacted soils,
endpoint sampling and backfilling. At another site, following the delineation of soil
contamination with a soil vapor investigation, a vapor barrier was installed as part of the
proposed renovation of an existing building.

NYC Housing Authority
Developed and implemented multiple tank investigations and soil vapor studies for
housing projects throughout the five boroughs. Many of the sites included multiple
buildings with fuel oil tanks located throughout basements. Typically, there was little to
no information about these tanks or the potential existence of other tanks on the
properties. Groundwater sampling and soil vapor surveys were conducted on a number of
these sites.

Private Client, Lake Success, NY
Provided environmental consulting and peer review for the redevelopment of a 93-acre
NYSDEC Class 2 Inactive Hazardous Waste Disposal Site on Long Island. The Site had
historically been used by the military for manufacturing purposes and, as a result, the
former operator entered into an Administrative Order on Consent with the NYSDEC. As
a result of historical operations, contaminants were present in the groundwater, soil,
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sediments and soil vapor. The source of the contamination found to be a series of dry
wells located near the main building that were historically used for liquid chemical
disposal. Responsibilities included the development of a subsurface soil and groundwater
investigation, environmental assessment of onsite buildings, investigation and redesign of
two onsite retention ponds, negotiations with town officials and the NYSDEC and peer
review of ongoing groundwater remediation.

Private Client, Manhattan, NY
Provided oversight and management of an investigation and delineation of a multi-acre
development site that was a former car rental facility with an associated 10,000-gallon
gasoline UST. Tasks included waste characterization, on and off-site soil/groundwater
delineation, and excavation and disposal of over 20,000 tons of petroleum-impacted soil
and bedrock. In addition to the 10,000-gallon UST, eight additional USTs were located
and removed from the property. Potential offsite sources of groundwater contamination
were also identified. A delineation study was completed which identified on-site point
sources of contamination and determined tenant liability. The initial remedial design
included the removal and disposal of contaminated soil and bedrock. Additional remedial
action included the installation of a vapor barrier and design and installation of a soil
vapor extraction system. A cost analysis was done and required deliverables submitted to
the regulatory agencies regarding site remediation.

Private Client, Hempstead, NY
Provided project management for subsurface investigation and remediation of a former
military base located on Long Island. The site was used as an air base during World War
II. The scope of work included abandonment of dry wells, removal and testing of
impacted soil, removal and disposal of chlorine gas cylinders, and abandonment of a 500-
foot deep water supply well.

Brooklyn Army Terminal, Brooklyn, NY
Designed, managed and implemented the investigation and remediation of a fuel oil spill
adjacent to the East River. The spill was caused by the collapse of an old boiler in an
abandoned boiler house. The initial cleanup focused on placing booms around the oil spill
in the river. The U.S. Coast Guard conducted cleanup of the river. The focus of the
remediation shifted to containing the remaining fuel oil in the boiler prior to removal.
The scope included draining the fuel oil from the boiler before cutting it up for scrap
removal. In addition to removal of this boiler, two 10,000-gallon ASTs were abandoned
in place. Following removal of the point source, a series of groundwater remediation
wells were installed between the boiler house and the river.

NYS Psychiatric Hospitals
Designed, scoped and executed an investigation of remote coal ash piles at the Wassaic
and Harlem Valley Psychiatric Hospitals in Duchess County, NY and the Pilgrim
Psychiatric Hospital on Long Island, NY. Psychiatric hospitals generally disposed of coal
ash on a distant part of the property. This ash was typically in a pile and sometimes
mixed with medical waste. Soil borings were advanced immediately adjacent to the piles
for collection of soil and grab groundwater samples. Samples of ash were also collected.
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Based on the results, interim remedial measures were developed for coal and ash piles,
including removal and disposal at an approved facility.

Phase I ESAs
Completed numerous Phase I ESAs within the five boroughs of NYC, including several
that required the completion of HUD-4128 Forms. Conducted Phase I ESAs along the
East Coast that included large multi-purpose developments, hospitals and nursing homes,
industrial complexes, abandoned warehouses and multi-acre national parks.

Publications

Bianchetti, Susan F. and Michael V. Tumulty, P.E., “Environmental Site Assessments”,
the Association of the Bar of the City of New York, 1992.

Bianchetti, Susan F. and Richard Reeder, “Variable Dissolution Rates of Deformed and
Undeformed Calcite”, USGS Annual National Meeting, Abstract and Presentation,
November 1985.
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1.0 INTRODUCTION 

 
The Quality Assurance Project Plan (QAPP) outlines the protocols and procedures that 
will be followed during the remedial investigation of 511 West 21st Street, New York 
(Manhattan), NY, Brownfield Cleanup Program (BCP) site # XXXXXX, located on 
Block 693, Lot 23 (hereafter referred to as the “Site”).  A Site Location Map is included 
as Figure 1.  The Site investigation will be conducted in accordance with the approved 
Remedial Investigation Work Plan (RIWP) for the Site.  The QAPP has been prepared in 
order to ensure Quality Assurance/Quality Control (QA/QC) for the environmental 
sampling activities which will be conducted under the RIWP and to ensure the 
acquisition of defensible data. 
 

2.0 PROJECT TEAM 

 
The project team will consist of FLS personnel and subcontractors.  All field personnel 
and subcontractors will have completed a 40-hour Hazardous Waste  Operations 
(HAZWOPER) training course and the annual HAZWOPER 8-hour refresher in 
accordance with the Occupational Safety and Health Administration (OSHA) regulations 
and will have the training required for their respective duties as outlined for this 
investigation. 

2.1 Remedial Engineer 

 
The oversight of all aspects of the project will be conducted by the Remedial Engineer 
(RE). The RE is responsible for compliance with the RIWP. Mr. Arnold F. Fleming, P.E., 
will act as the RE for the remedial action at the Site. 

2.2 Project Director 

 
The general oversight of all aspects of the project will be conducted by the project 
director.  Tasks will include the scheduling, budgeting, data management and decision-
making for the field program.  Mr. Peter Helseth, P.E.; will act as the Project Director for 
the remedial action at the Site. 

2.3 Project Manager 

 
All components of the Remedial Investigation will be directed and coordinated by the 
Project Manager.  He/she will ensure a smooth flow of information between all parties 
involved in the investigation by communicating regularly with professionals from the 
New York State Department of Environmental Conservation (NYSDEC), the Site 
management personnel, and all members of the FLS project team.  Mr. Jesse Mausner, 
P.G., will act as the Project Manager for the project. 
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2.4 Field Team Leader 

 
Daily onsite sampling and health and safety activities will be supervised by a Field Team 
Leader.  The team leader’s responsibilities will include ensuring adherence to the work 
plan and Health and Safety Plan (HASP) and regularly reporting daily progress and 
deviations from the work plan to the Project Manager.  FLS will assign the role of Field 
Team Leader to appropriate FLS personnel. 

2.5 Project Quality Assurance / Quality Control Officer 

 
Adherence to the QAPP will be ensured by a FLS QA/QC Officer.  Tasks will include 
reviewing the QA procedures with all personnel before any fieldwork is conducted on-
site as well as completing periodic site visits in order to assess the implementation of 
these procedures.  Mr. Kevin McGuinness, P.G., Associate, will act as the QA/QC officer 
for the remedial investigation. 

2.6 Laboratory Quality Assurance / Quality Control Officer 

 
Quality control procedures will be ensured by a laboratory QA/QC officer in the 
designated laboratory.  This officer will be responsible for the adherence to laboratory 
protocols, quality control procedures, and checks in the laboratory.  The officer will track 
the movement of the samples from check in to issue of the analytical results, conducting a 
final check on the analytical calculations.  The laboratory groups performing the 
respective analyses will complete their own QA/QC and sign off on the data.  The 
Accutest QA/QC manual is attached to the end of this document. 
 
The sample analytical reports will undergo a third-party review of the analyses 
conducted.  The third-party will produce a Data Usability Summary Report (DUSR) 
which will be submitted to the NYSDEC. 
 

3.0 LABORATORY PROCEDURES 

3.1 Laboratory Methods 

 
The sample container type, preservation, applicable holding time, and laboratory methods 
of analysis of the field samples have been included as Table 1.  Holding times are based 
on the SW-846 analytical method which, when adjusted to account for an assumed 2-day 
sample shipping time, match NYSDEC Analytical Services Protocol (ASP) holding 
times.  Sample analyses will be completed by a New York State Department of Health 
Environmental Laboratory Approval Program (NYSDOH-ELAP) certified laboratory and 
reported as NYSDEC ASP Category B deliverables. 
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3.2 Quality Control Sampling 

 
Additional analysis will be conducted for quality control assurance in addition to the 
laboratory analysis of the field soil and ground water samples.  Quality control samples 
will include: equipment rinsate blanks (for non-disposable sampling equipment), 
duplicate samples, matrix spike and matrix spike duplicate samples, and trip blanks.  The 
quantities of field samples and quality control samples have been summarized in Table 2.   
 
The equipment blank and duplicate samples will be analyzed for the same parameters as 
the samples, as shown on Table 1.  
 

4.0 STANDARD OPERATING PROCEDURES 

 
The standard operating procedures for post-excavation soil sampling, soil gas sampling, 
monitoring well installation and development, and sampling equipment decontamination 
are described in the following sections.  Safety monitoring will be performed in 
accordance with the Site-Specific HASP, sections of which mandate that all field 
personnel wear the appropriate personal protective equipment. 

4.1 Soil Sampling 

 
Soil samples will be obtained using either a split-spoon soil sampler (with a hollow-stem 
auger drill rig), or a macro-core sampler (with a Geoprobe® rig).  Split-spoon samples 
will be collected continuously at 2-foot intervals, and macro-core samples at 5-foot 
intervals, to retrieve relatively undisturbed soil cores down to approximately 15 feet.  The 
borings will be advanced 7 to 10 feet into the saturated zone.  To reduce the chance of 
cross-contamination during sampling, non-disposable sampling equipment will be 
decontaminated between uses a with non-phosphate detergent wash followed by a clean 
water rinse, followed by a final rinse with deionized water.  The drilling equipment 
(cutting heads, augers and drill rods) will be cleaned between uses.  The macro-core 
sampler will use disposable acetate sleeves to collect intact soil cores.  
 
Soil samples will be collected and analyzed for the parameters included on Table 1 and 
will be subject to the QA/QC requirements listed in Table 2.   

4.2 Soil Gas Sampling 

 
Soil gas samples will be collected by driving a sample probe approximately 5 feet below 
grade (ft-bg) using a Geoprobe® rig or a portable hand-held roto-hammer, inserting a 5/8-
inch-diameter steel shaft with a hardened point and retractable slotted intake attached to a 
length of dedicated Teflon or polyethylene tubing into the hole.  Once the soil gas 
sampling probe is secured, the shaft will be retracted to expose the screen, the annulus 
sealed with clay and/or bentonite, and a vacuum applied to the sampling probe head and 
the system purged to allow the collection and subsequent analysis of a representative 
sample of soil gas.  A minimum of one soil gas volume will be purged from the borehole 
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before collecting the sample according to NYSDOH requirements.  With the vacuum 
maintained, four soil gas samples will be collected using Summa Canisters by attaching 
the tubing to the dedicated SUMMA canister flow controller set to a sampling rate of 0.2 
liters/minute or less.   
 

4.3 Groundwater Sampling 

 
Groundwater samples will be collected from the monitoring wells at least 1 week 
following installation by applying the following procedures: 
 

 As the well plug is removed, measure the vapor concentrations in the well using a 
photo-ionization detector (PID). 

 
 Measure depth-to-water and check for light non-aqueous phase liquid (LNAPL) 

utilizing an oil/water interface probe.  If measurable LNAPL is present, 
groundwater samples will not be collected. 

 
 Connect dedicated tubing to either a submersible or peristaltic pump and lower 

such that the intake of the pump is set at a mid-point of the water column within 
the screened interval of the well.  The intake should be a minimum of 2 feet above 
the bottom of the well screen.  Record the depth of the intake in the field notes.  
Connect the discharge end of the tubing to the flow-through cell of a multi-
parameter (or equivalent) meter, such as a Horiba U-22.  Connect tubing to the 
output of the cell and place the discharge end of the tubing in a 5-gallon bucket. 

 
 At its lowest flow rate setting, activate the pump. 

 
 Measure the depth-to-water within the well. Increase the pump flow rate such that 

the water-level measurement does not deviate more than 0.3 feet compared to the 
initial static reading. 

 
 Transfer discharged water from the 5-gallon buckets to 55-gallons drums 

designated for well-purge water. 
 

 During purging, record periodic readings (every 5 minutes) of water-quality 
indicators (e.g., turbidity, pH, temperature, dissolved oxygen (DO), reduction-
oxidation potential (ORP), and specific conductivity). 

 
 Continue purging the well until water-quality indicators have stabilized (three 

successive readings) for the following parameters and criteria: 
 
 

Parameter Stabilization Criteria 
pH +/- 0.1 pH units 
Specific Conductance +/- 3% S / cm 
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ORP / Eh +/- 10 mV 
Turbidity +/- 10% NTUs (< 50 NTUs,) 
Dissolved Oxygen +/- 0.3 mg/l 

 
 If, after three well volumes, water-quality parameters are not stabilized, 

discontinue purging. Record all efforts to stabilize the water quality for the well in 
the field book, and then collect samples as described below. 

 
 After purging, disconnect the tubing to the inlet of the flow-through cell. Collect 

groundwater samples directly from the discharge end of the tubing (first volatile 
organic compounds [VOCs] then semi-volatile organic compounds [SVOCs]) and 
place into the sample containers as described in Section 3.0. The containers are to 
be labeled as described in Section 4.4 and put in an ice-filled cooler.  The samples 
should be maintained at 4° +/- 2° C in the field and during transport. 

 
 Once sampling is complete, remove the pump and tubing from the well.  

Disconnect the tubing and place it back in the well for reuse during the next 
sampling event.  Dispose of any sample filters in a 55-gallon drum designated for 
disposable sampling materials and personal protective equipment. 

 
 Decontaminate the pump, oil/water interface probe and flow-through cell as 

described in Section 4.3. 
 

 In the project logbook and field data sheet, record all measurements (depth-to-
water, depth-to-NAPL, water-quality parameters, turbidity), calculations (well 
volume) and observations. 

4.4 Decontamination Procedures 

 
Decontamination will be performed on plastic sheeting or other containment area that is 
deemed to prevent runoff to the ground.  Prior to use on-site and between sampling 
locations, the hand trowel, pump, oil/water interface probe, and other non-disposable 
sampling equipment will be decontaminated using the following protocol: 
 

1. Scrub using tap water / non-phosphate detergent mixture and bristle brush. 
2. Rinse with tap water. 
3. Repeat step 1 and 2 
4. Final rinse with distilled water. 
5. Air-dry the equipment. 
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4.5 Sampling Handling 

4.5.1 Sample Identification 

 
All samples collected will be identified using an alphanumeric code. The 
following table identifies the various sample identification scheme for the Site: 
 

Sample Type Prefix Suffix 1 Suffix 2 Example 
Soil Gas SG Sequential Number / Location Depth (ft-bg) SG-01 (0-3) 
Post Excavation Soil Sample 
(Bottom Sample) 

BS Alphanumeric Grid Location/ 
Unique Identifier 

Depth (ft-bg) BS-A1 (20) 

Post Excavation Soil Sample 
(Wall Sample) 

SW1

WW2 
Distance From Origin located 

at the Southeast Corner of Grid 
Section A-1 

Depth (ft-bg) SW-30 (15) 
WW-30 (15) 

Groundwater Sample 
(Monitoring Well) 

MW Well ID Number -- MW-01 

1-North Wall 
2-West Wall 

 

4.5.2 Sample Labeling and Shipping 

 
All sample containers must contain the following information on the label: 
 
 Project identification 
 Sample identification 
 Date and time of collection 
 Analysis(es) to be performed 
 Samplers initials 
 
Collected and labeled samples will be placed in ice-filled coolers away from 
direct sunlight to await shipment/delivery to the laboratory.  Samples will be 
maintained at 4° +/- 2° C in the field and during transport. 
 
To prepare the samples for shipment place each sample in a sealable plastic bag.  
Finally, add fresh ice in two sealable plastic bags, or “blue ice” blocks, and the 
chain-of-custody (COC) form.  Samples may be shipped overnight (e.g., via 
Federal Express) or transported by a laboratory courier.  All coolers shipped to the 
laboratory will be sealed with mailing tape and a COC seal to ensure that the 
coolers remain sealed during delivery. 

4.5.3 Sample Custody 

 
Field personnel will be responsible for maintaining the sample coolers in a 
secured area until arrival at the laboratory.  Sample possession record from the 
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time of obtainment in the field to the time of delivery to the laboratory or shipping 
off-site will be documented on COC forms.  The COC forms will contain the 
following information: project name; names of sampling personnel; sample 
number; date and time of collection and matrix; signatures of individuals involved 
in sample transfer; and the dates and times of transfers.  Laboratory personnel will 
examine the custody seal’s condition at sample check-in. 

4.6 Field Instrumentation 

 
Equipment will be calibrated at the start of each day of field work in accordance with the 
manufacturer’s specifications.  In the instance that an instrument fails calibration, the 
Project Manager or QA/QC Officer must be contacted immediately so as to arrange 
repairs or obtain a replacement instrument.  A calibration log will be maintained on-site 
in the field book in order to record specific details regarding instrument calibration, 
including: dates, problems, and corrective actions.  The PID will be calibrated each day 
using a standard of 100 parts per million (ppm) isobutylene, zeroed as per manufacturer 
specifications.  
 
Field personnel will be trained in the proper operation of all field instruments at the start 
of the field program; however, instruction manuals for all equipment may be stored on-
site as a reference of the proper procedures for operation, maintenance and calibration.   
 
5.0 DATA VALIDATION 
 
The sample analytical reports will undergo a third party review of the analyses 
conducted.  The data validator will have the required qualifications as outlined in 
Appendix 2B in DER-10.  The third party will produce a DUSR which will be submitted 
to the NYSDEC. Five percent of the soil and groundwater analytical data will undergo 
third party data review. 
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Table 1 

Summary of Analytical Methods  

511 West 21
st
 Street 

New York, New York 
 

Sample Type 

Sample 

Matrix 

Analytical 

Parameter 

No. of 

Samples
1
 

Analytical 

Method Sample Preservation Holding Time
2
 

Sample 

Container
3
 

Soil Boring  

 

Soil TCL VOCS  + 

10 TICS  

TBD SW-846 Method 

8260B 

Cool to 4° C; no 

headspace 

14 days to analysis (2) 2 oz. glass 

jars 

Soil Boring  

 

Soil TCL SVOCs + 

20 TICS 

TBD SW-846 Method 

9060A 

Cool to 4° C 28 days to extraction (1) 8 oz glass 

jar; H2SO4 to 

preserve 

Soil Boring  

 

Soil Metals, TAL TBD SW-846 Method 

6010B/7000 

Series 

Hg –SW-846 

7491A 

Cool to 4° C  6 months to analysis 

 

(1) 8 oz glass 

jar 

Soil Boring Soil PCBs/Pesticides TBD SW-846 Method 

8082 & 8081 

Cool to 4° C 14 days to extraction (1) 300 ml 

amber glass jar 

Trip Blank Aqueous TCL VOCs TBD SW-846 Method 

8260B 

Cool to 4° C; no 

headspace, HCl 

14 days to analysis (2) 40mL 

VOA Vials 

Groundwater Aqueous TCL VOCs + 10 

TICs 

TBD SW-846 Method 

8260B 

Cool to 4° C; no 

headspace, HCl 

14 days to analysis (3) 40mL 

VOA Vials 

Groundwater Aqueous TCL SVOCs + 

20 TICs 

TBD EPA 200.7 Cool to 4° C 6 months (1) 1 Liter 

amber glass jar 

w/HNO3 

Groundwater Aqueous TAL Metals  TBD SW-846 Method 

6010B/7000  

 

Cool to 4° C 

HNO3 

28 days to analysis for Hg; 6 

months to analysis 

for other metals 

(1) 500 or 950 

mL 

Polyethylene 

container 
1
 Actual number of samples may vary depending on field conditions, sample material availability, and field observations 

2
 From date of sample collection, based on SW-846 and consistent with NYSDEC ASP when assuming 2 days for sample shipping 

TBD - To Be Determined 

TCL – Target Compound List 

TAL – Target Analyte List 



Table 1 (Cont.) 

Summary of Analytical Methods  

511 West 21
st
 Street 

New York, New York 

 

1 –
 Actual number of samples may vary depending on field conditions, sample material availability and field observations. 

2 –
 From date of sample collection, based on SW-846 and consistent with NYSDEC ASP when assuming 2 days for sample shipping. 

TBD – To Be Determined 

TCL – Target Compound List 

TAL – Target Analyte List 

 

Sample Type Sample Matrix 

Analytical 

Parameter 

No. of 

Samples
1
 

Analytical 

Method 

Sample 

Preservation Holding Time
2
 Sample Container

3
 

Waste Disposal/Post 

Excavation 

 

Soil TCL VOCS    TBD SW-846 Method 

8260B 

Cool to 4° C; no 

headspace 

7 days  (2) 2 oz. glass jars 

Waste Disposal/Post 

Excavation 

 

Soil TCL SVOCs TBD SW-846 Method 

8270 

Cool to 4° C 14 days  (1) liter glass - amber 

Waste Disposal/Post 

Excavation 

 

Soil Metals, TAL TBD SW-846 Method 

6010B/7000 Series 

Hg –SW-846 

7491A 

Cool to 4° C  6 months  

 

(1) 8 oz glass jar 

Waste Disposal/Post 

Excavation 

 

Soil TCLP Metals TBD SW846 Cool to 4° C 28 days (1) 8 oz glass jar 

Waste Disposal/Post 

Excavation 

 

Soil Total Petroleum 

Hydrocarbons 

TBD SW846/8015 Cool to 4° C 14 days  (1) 8 oz glass jar 

Trip Blank Aqueous VOCs, TCL TBD SW-846 Method 

8260B 

Cool to 4° C; no 

headspace, HCl 

14 days  (2) 40mL VOA Vials 



Table 2 

Summary of Quality Control Samples  

511 West 21
st
 Street 

New York, New York 
 

 

Sample Type Sample 

Matrix 

Analytical Parameter No. of QA/QC 

Samples 

Trip Blank Water VOCs 1 per cooler 

Duplicate Soil/Water VOC, Metals 1 per 20 samples 

Equipment 

Blank 
Water VOC, Metals 

1 per 20 samples per 

equipment type used 
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<[a_\QbPaV\[

P^[ =YYkj[ij HWXehWjeh_[i MkWb_jo =iikhWdY[ Ooij[c* Z[jW_b[Z _d j^_i fbWd* ^Wi X[[d Z[i_]d[Z je c[[j
j^[ gkWb_jo fhe]hWc h[gk_h[c[dji e\ j^[ JWj_edWb Adl_hedc[djWb HWXehWjeho =YYh[Z_jWj_ed
?ed\[h[dY[ &JAH=?'* EOK Ck_Z[ /5.03* EOK Ck_Z[ /5.// WdZ ej^[h JWj_edWb [dl_hedc[djWb
ced_jeh_d] fhe]hWci, P^[ fbWd [ijWXb_i^[i j^[ \hWc[meha \eh ZeYkc[dj_d] j^[ h[gk_h[c[dji e\ j^[
gkWb_jo fheY[ii[i h[]kbWhbo fhWYj_Y[Z Xo j^[ HWXehWjeho, P^[ MkWb_jo =iikhWdY[ @_h[Yjeh _i h[ifedi_Xb[
\eh Y^Wd][i je j^[ MkWb_jo =iikhWdY[ Lhe]hWc* m^_Y^ Wh[ Wff[dZ[Z je j^[ MkWb_jo Ooij[c IWdkWb
&MOI' Zkh_d] j^[ WddkWb fhe]hWc h[l_[m, P^[ fbWd _i Wbie h[l_[m[Z WddkWbbo \eh Yecfb_WdY[
fkhfei[i Xo j^[ ?ecfWdo Lh[i_Z[dj WdZ HWXehWjeho @_h[Yjeh WdZ [Z_j[Z _\ d[Y[iiWho, ?^Wd][i j^Wj
Wh[ _dYehfehWj[Z _dje j^[ fbWd Wh[ _j[c_p[Z _d W ikccWho e\ Y^Wd][i \ebbem_d] j^[ _djheZkYj_ed, LbWd
Y^Wd][i Wh[ Yecckd_YWj[Z je j^[ ][d[hWb ijW\\ _d W c[[j_d] YedZkYj[Z Xo j^[ @_h[Yjeh e\ MkWb_jo
=iikhWdY[ \ebbem_d] j^[ fbWdri WffhelWb,

P^[ =YYkj[ij fbWd _i ikffehj[Z Xo ijWdZWhZ ef[hWj_d] fheY[Zkh[i &OKLi'* m^_Y^ fhel_Z[ if[Y_\_Y
ef[hWj_edWb _dijhkYj_edi ed j^[ [n[Ykj_ed e\ [WY^ gkWb_jo [b[c[dj WdZ Wiikh[ j^Wj Yecfb_WdY[ m_j^ j^[
h[gk_h[c[dji e\ j^[ fbWd Wh[ WY^_[l[Z, =YYkj[ij [cfbeo[[i Wh[ h[ifedi_Xb[ \eh adem_d] j^[
h[gk_h[c[dji e\ j^[ OKLi WdZ Wffbo_d] j^[c _d j^[ ZW_bo [n[Ykj_ed e\ j^[_h Zkj_[i, P^[i[ ZeYkc[dji
Wh[ kfZWj[Z Wi Y^Wd][i eYYkh WdZ j^[ ijW\\ _i jhW_d[Z je Wffbo j^[ Y^Wd][i,

=j =YYkj[ij* m[ X[b_[l[ j^Wj iWj_i\o_d] Yb_[dj h[gk_h[c[dji WdZ fhel_Z_d] W fheZkYj j^Wj c[[ji eh
[nY[[Zi j^[ ijWdZWhZi e\ j^[ _dZkijho _i j^[ a[o je W ]eeZ Xki_d[ii h[bWj_edi^_f, Dem[l[h* Yb_[dj
iWj_i\WYj_ed YWddej X[ ]kWhWdj[[Z kdb[ii j^[h[ _i W ioij[c j^Wj Wiikh[i j^[ fheZkYj Yedi_ij[djbo c[[ji
_ji Z[i_]d h[gk_h[c[dji WdZ _i WZ[gkWj[bo ZeYkc[dj[Z je Wiikh[ j^Wj Wbb fheY[ZkhWb ij[fi Wh[ [n[Ykj[Z*
fhef[hbo ZeYkc[dj[Z WdZ jhWY[WXb[,

P^_i fbWd ^Wi X[[d Z[i_]d[Z je Wiikh[ j^Wj j^_i ]eWb _i Yedi_ij[djbo WY^_[l[Z WdZ j^[ =YYkj[ij fheZkYj
m_j^ijWdZi j^[ h_]ehi e\ iYhkj_do j^Wj Wh[ hekj_d[bo Wffb_[Z je WdWboj_YWb ZWjW WdZ j^[ fheY[ii[i j^Wj
ikffehj _ji ][d[hWj_ed,
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FbZZN_f \S 5UN[TR`
3PPbaR`a ?NO\_Na\_VR` DbNYVaf Ff`aRZ @N[bNY j =N[bN_f ! @N_PU *((1

FRPaV\[ CNTR 6R`P_V]aV\[

++++++++++ +++++ QfZWj[Z Rebkc[ JkcX[h* N[l_i_ed JkcX[h WdZ @Wj[
N[l_i[Z =YYkj[ij HWXehWjeh_[i Kh]Wd_pWj_ed ?^Whj

0,/ $
0,0

5 =ZZ[Z ?Wb_\ehd_W WdZ ?ebehWZe Wi j^[ 3j^ WdZ 4j^ Kf[hWj_edWb Adj_jo

1,1 /2 EZ[dj_\_YWj_ed e\ iWcfb[i WdZ WdWboj[i _d m^_Y^ cWdkWb _dj[]hWj_ed ^WZ X[[d
d[Y[iiWho cWo X[ h[YehZ[Z _d W h[fehj YWi[ dWhhWj_l[ if[Y_\_Y je W fWhj_YkbWh Yb_[dj
WdZ fhe`[Yj h[gk_h[c[dj,

5,0 06 =ZZ[Z j^[ \h[gk[dYo e\ YWb_XhWj_ed Y^[Yai je meha_d] j^[hcec[j[hi
7,2 14 ?^Wd][Z [gk_b_XhWj_ed j_c[ \eh fh[i[hlWj_ed \hec /4 je 02 ^ekhi
/0,0 25 PWh][j WdWboj[&i' _d c[j^eZ XbWdai Wj YedY[djhWj_edi de ]h[Wj[h j^Wd ed[+^Wb\ e\

j^[ h[fehj_d] b_c_j YedY[djhWj_edi &c[jWbi' cWo X[ h[gk[ij[Z ed W Yb_[dj eh fhe`[Yj
if[Y_\_Y XWi_i,

/0,0 25 HWXehWjeho ?edjheb OWcfb[i &H?O' eh >bWda Of_a[i + =bb jWh][j Yecfed[dji Wh[
_dYbkZ[Z _d j^[ if_a[ c_njkh[ el[h W jme o[Wh f[h_eZ,

/0,0 26 = Yefo e\ j^_i ikccWho i^Wbb X[ ikXc_jj[Z je j^[ JAH=? Lh_cWho =YYh[Z_j_d]
=kj^eh_jo* JF@AL K\\_Y[ e\ MkWb_jo =iikhWdY[ \eh h[l_[m,

/0,1 27 HWXehWjeho Of_a[i WdZ Of_a[Z @kfb_YWj[i + =bb jWh][j Yecfed[dji Wh[ _dYbkZ[Z _d
j^[ if_a[ c_njkh[ el[h W jme o[Wh f[h_eZ,
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/,. MkWb_jo Leb_Yo ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 4

0,. Kh]Wd_pWj_ed +++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 5

1,. MkWb_jo N[ifedi_X_b_j_[i e\ j^[ IWdW][c[dj P[Wc +++++++++++++++++++++++++++++++ /.

2,. FeX @[iYh_fj_edi K\ G[o OjW\\ +++++++++++++++++++++++++++++++++++++++++++++++++++++++ /5

3,. O_]dWjeho =ffhelWbi ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 0/

4,. @eYkc[djWj_ed ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++01

5,. N[\[h[dY[ OjWdZWhZ PhWY[WX_b_jo ++++++++++++++++++++++++++++++++++++++++++++++++++++++06

6,. P[ij LheY[Zkh[i* I[j^eZ N[\[h[dY[i* $ N[]kbWjeho Lhe]hWci +++++++++++++++++1.

7,. OWcfb[ IWdW][c[dj* He]_d* ?kijeZo* OjehW][ $ @_ifeiWb +++++++++++++++++++++ 12

/.,. HWXehWjeho Edijhkc[djWj_ed WdZ I[Wikh[c[dj OjWdZWhZi ++++++++++++++++++++++ 20

//,. Edijhkc[dj IW_dj[dWdY[ ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 23

/0,. MkWb_jo ?edjheb LWhWc[j[hi* LheY[Zkh[i* WdZ ?ehh[Yj_l[ =Yj_ed ++++++++++++++ 24

/1,. ?ehh[Yj_l[ =Yj_ed Ooij[c +++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 33

/2,. LheY[Zkh[i Beh An[Ykj_d] ?b_[dj Of[Y_\_YWj_edi ++++++++++++++++++++++++++++++++++ 36

/3,. ?b_[dj ?ecfbW_dj N[iebkj_ed LheY[Zkh[ ++++++++++++++++++++++++++++++++++++++++++++ 4/

/4,. ?edjheb e\ JedYed\ehc_d] LheZkYj ++++++++++++++++++++++++++++++++++++++++++++++++ 40

/5,. ?ed\_Z[dj_Wb_jo Lhej[Yj_ed LheY[Zkh[i ++++++++++++++++++++++++++++++++++++++++++++++ 41

/6,. MkWb_jo =kZ_ji =dZ Ooij[c N[l_[mi ++++++++++++++++++++++++++++++++++++++++++++++++ 43

/7,. D[Wbj^ $ OW\[jo +++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 45
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)&) 8

=YYkj[ij HWXehWjeh_[i fhel_Z[i WdWboj_YWb i[hl_Y[i je Yecc[hY_Wb WdZ ]el[hdc[dj Yb_[dji _d
ikffehj e\ [dl_hedc[djWb ced_jeh_d] WdZ h[c[Z_Wb WYj_l_j_[i Wi h[gk[ij[Z, P^[ HWXehWjehori
c_ii_ed _i Z[Z_YWj[Z je fhel_Z_d] h[b_WXb[ ZWjW j^Wj iWj_i\_[i Yb_[djri h[gk_h[c[dji Wi [nfbW_d[Z _d
j^[ \ebbem_d]8

P^[i[ i[hl_Y[i Wh[ fhel_Z[Z _cfWhj_Wbbo WdZ Wh[ dej _d\bk[dY[Z Xo kdZk[ Yecc[hY_Wb eh
\_dWdY_Wb fh[iikh[i m^_Y^ c_]^j _cfWYj j^[ ijW\\ri j[Y^d_YWb `kZ]c[dj, ?e_dY_Z[djbo* =YYkj[ij
Ze[i dej [d]W][ _d WYj_l_j_[i j^Wj [dZWd][h j^[ jhkij _d ekh _dZ[f[dZ[dj `kZ]c[dj WdZ _dj[]h_jo
_d h[bWj_ed je j^[ j[ij_d] WYj_l_j_[i f[h\ehc[Z,

)&* 2

ENK SGTGMKSKTZ GTJ YZGLL UL 2II[ZKYZ =GHUXGZUXOKY YNGXK ZNK XKYVUTYOHOROZ_ LUX VXUJ[IZ W[GROZ_% 2IIUXJOTMR_#
2II[ZKYZaY W[GROZ_ GYY[XGTIK VXUMXGS OY JKYOMTKJ ZU GYY[XK ZNGZ GRR VXUIKYYKY GTJ VXUIKJ[XKY# ]NOIN GXK
IUSVUTKTZY UL KT\OXUTSKTZGR JGZG VXUJ[IZOUT# SKKZ KYZGHROYNKJ OTJ[YZX_ XKW[OXKSKTZY# GXK GJKW[GZKR_
JUI[SKTZKJ LXUS G VXUIKJ[XGR GTJ JGZG ZXGIKGHOROZ_ VKXYVKIZO\K# GTJ GXK IUTYOYZKTZR_ K^KI[ZKJ H_ ZNK YZGLL% 9Z
GRYU GYY[XKY ZNGZ GTGR_ZOIGR JGZG UL QTU]T W[GROZ_# SKKZOTM ZNK W[GROZ_ UHPKIZO\KY UL ZNK GTGR_ZOIGR SKZNUJ OT [YK
GTJ ZNK JGZG [YKX"Y XKW[OXKSKTZY# OY IUTYOYZKTZR_ VXUJ[IKJ OT ZNK RGHUXGZUX_% ENOY GYY[XGTIK KTGHRKY ZNK JGZG [YKX
ZU SGQK XGZOUTGR# IUTLOJKTZ# IUYZ$KLLKIZO\K JKIOYOUTY UT ZNK GYYKYYSKTZ GTJ XKYUR[ZOUT UL KT\OXUTSKTZGR OYY[KY%

ENK RGHUXGZUX_ B[GROZ_ D_YZKS GRYU VXU\OJKY ZNK SGTGMKSKTZ YZGLL ]OZN JGZG W[GROZ_ GTJ UVKXGZOUTGR LKKJHGIQ
OTLUXSGZOUT% ENOY KTGHRKY ZNKS ZU JKZKXSOTK OL ZNK RGHUXGZUX_ OY GINOK\OTM ZNK KYZGHROYNKJ W[GROZ_ GTJ UVKXGZOUTGR
YZGTJGXJY# ]NOIN GXK JOIZGZKJ H_ ZNK IROKTZ UX KYZGHROYNKJ H_ XKM[RGZOUT% ENK OTLUXSGZOUT VXU\OJKJ ZU SGTGMKSKTZ#
ZNXU[MN ZNK B2 VXUMXGS# OY [YKJ ZU GYYKYY UVKXGZOUTGR VKXLUXSGTIK LXUS G W[GROZ_ VKXYVKIZO\K GTJ ZU VKXLUXS
IUXXKIZO\K GIZOUT GY TKIKYYGX_%

2RR KSVRU_KKY UL 2II[ZKYZ =GHUXGZUXOKY VGXZOIOVGZOTM OT KT\OXUTSKTZGR ZKYZOTM XKIKO\K W[GROZ_ Y_YZKS ZXGOTOTM GTJ
GXK XKYVUTYOHRK LUX QTU]OTM GTJ IUSVR_OTM ]OZN ZNK Y_YZKS XKW[OXKSKTZY% ENK KTZOXK YZGLL YNGXKY 2II[ZKYZaY
IUSSOZSKTZ ZU MUUJ VXULKYYOUTGR VXGIZOIK%

IWhY^ /5* 0..7

@Wj[
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*&( BE93A<M3G<BA

*&) , =YYkj[ij HWXehWjeh_[i _i W fh_lWj[bo ^[bZ* _dZ[f[dZ[dj j[ij_d]
bWXehWjeho \ekdZ[Z _d /734 WdZ h[]_ij[h[Z Wi W J[m F[hi[o ?ehfehWj_ed, P^[ ^[WZgkWhj[hi Wh[
beYWj[Z _d @Wojed* J[m F[hi[o m^[h[ _j ^Wi YedZkYj[Z Xki_d[ii i_dY[ /765, OWj[bb_j[
bWXehWjeh_[i Wh[ cW_djW_d[Z _d IWhbXehek]^* IWiiWY^ki[jji9 KhbWdZe* Bbeh_ZW* Dekijed* P[nWi*
OWdjW ?bWhW* ?Wb_\ehd_W WdZ S^[Wj N_Z][* ?ebehWZe,

*&*

8 AWY^ bWXehWjeho \WY_b_jo ^Wi Wd [ijWXb_i^[Z Y^W_d e\ YeccWdZ, P^[ Zkj_[i WdZ
h[ifedi_X_b_j_[i e\ j^[ cWdW][c[dj ijW\\ Wh[ b_da[Z je j^[ Lh[i_Z[dj-?AK e\ =YYkj[ij
HWXehWjeh_[i m^e [ijWXb_i^[i j^[ W][dZW \eh Wbb YecfWdo WYj_l_j_[i,

C_R`VQR[a'57B% Lh_cWho h[ifedi_X_b_jo \eh Wbb ef[hWj_edi WdZ Xki_d[ii WYj_l_j_[i, @[b[]Wj[i
Wkj^eh_jo je bWXehWjeho Z_h[Yjehi* ][d[hWb cWdW][hi* WdZ j^[ gkWb_jo WiikhWdY[ Z_h[Yjeh je
YedZkYj ZWo je ZWo ef[hWj_edi WdZ [n[Ykj[ gkWb_jo WiikhWdY[ Zkj_[i, AWY^ e\ j^[ i_n
ef[hWj_edWb [dj_j_[i &J[m F[hi[o* Bbeh_ZW* IWiiWY^ki[jji* P[nWi* ?Wb_\ehd_W WdZ ?ebehWZe'
h[fehj je j^[ Lh[i_Z[dj-?AK,

IVPR C_R`VQR[a B]R_NaV\[`'?NO\_Na\_f 6V_RPa\_% An[Ykj[i ZWo je ZWo h[ifedi_X_b_jo \eh
bWXehWjeho ef[hWj_edi _dYbkZ_d] j[Y^d_YWb Wif[Yji e\ fheZkYj_ed WYj_l_j_[i WdZ WiieY_Wj[Z
be]_ij_YWb fheY[Zkh[i, N[fehji Z_h[Yjbo je j^[ Lh[i_Z[dj-?AK,

DbNYVaf 3``b_N[PR 6V_RPa\_% @[i_]d* el[hi_]^j* WdZ \WY_b_jWj_ed h[ifedi_X_b_jo \eh Wbb MkWb_jo
Ooij[c [b[c[dji _Z[dj_\_[Z _d j^[ MkWb_jo Lhe]hWc, N[fehji Z_h[Yjbo je j^[ Lh[i_Z[dj-?AK,

GRPU[VPNY 6V_RPa\_` "B_TN[VP`'<[\_TN[VP#& N[ifedi_Xb[ \eh ZWo je ZWo ef[hWj_edi WdZ
WYj_l_j_[i e\ j^[ eh]Wd_Yi WdZ _deh]Wd_Yi bWXehWjeh_[i _dYbkZ_d] iY^[Zkb_d]* fheZkYj_ed WdZ ZWjW
gkWb_jo, N[fehji Z_h[Yjbo je j^[ HWXehWjeho @_h[Yjeh,

6R]N_aZR[a @N[NTR_`% An[Ykj[i ZWo je ZWo h[ifedi_X_b_jo \eh if[Y_\_Y bWXehWjeho Wh[Wi
_dYbkZ_d] j[Y^d_YWb Wif[Yji e\ fheZkYj_ed WYj_l_j_[i WdZ WiieY_Wj[Z be]_ij_YWb fheY[Zkh[i, @_h[Yj
h[fehj je j^[ bWXehWjeho Z_h[Yjeh,

FRPaV\[ Fb]R_cV`\_`% An[Ykj[i ZWo je ZWo h[ifedi_X_b_jo \eh if[Y_\_Y bWXehWjeho kd_ji _dYbkZ_d]
j[Y^d_YWb Wif[Yji e\ fheZkYj_ed WYj_l_j_[i WdZ WiieY_Wj[Z be]_ij_YWb fheY[Zkh[i, @_h[Yj h[fehj je
j^[ @[fWhjc[dj IWdW][h,
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*&+

P^[ h[ifedi_X_b_jo \eh cWdW]_d] Wbb Wif[Yji e\ j^[ ?ecfWdori ef[hWj_ed _i Z[b[]Wj[Z je if[Y_\_Y
_dZ_l_ZkWbi* m^e ^Wl[ X[[d Wii_]d[Z j^[ Wkj^eh_jo je WYj _d j^[ WXi[dY[ e\ j^[ i[d_eh ijW\\,
P^[i[ _dZ_l_ZkWbi Wh[ _Z[dj_\_[Z _d j^[ \ebbem_d] ?^W_d e\ ?eccWdZ8

R_dY[ Lk]b_[i[9 Lh[i_Z[dj WdZ ?^_[\ An[Ykj_l[ K\\_Y[h
R_dY[ Nkiie9 ?^_[\ B_dWdY_Wb K\\_Y[h
@Wl_Z Of[_i9 R_Y[ Lh[i_Z[dj HWXehWjeho Kf[hWj_edi $ HWXehWjeho @_h[Yjeh
IWjj ?ehZelW* @_h[Yjeh* ?b_[dj O[hl_Y[i
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+&) 8 AWY^ c[cX[h e\ j^[ cWdW][c[dj j[Wc ^Wi W Z[\_d[Z h[ifedi_X_b_jo \eh j^[
MkWb_jo Ooij[c, Ooij[c _cfb[c[djWj_ed WdZ ef[hWj_ed _i Z[i_]dWj[Z Wi Wd ef[hWj_edWb
cWdW][c[dj h[ifedi_X_b_jo, Ooij[c Z[i_]d WdZ _cfb[c[djWj_ed _i Z[i_]dWj[Z Wi W MkWb_jo
=iikhWdY[ N[ifedi_X_b_jo,

C_R`VQR[a'57B% Lh_cWho h[ifedi_X_b_jo \eh Wbb gkWb_jo WYj_l_j_[i, @[b[]Wj[i fhe]hWc
h[ifedi_X_b_jo je j^[ MkWb_jo =iikhWdY[ @_h[Yjeh, O[hl[i Wi j^[ fh_cWho Wbj[hdWj[ _d j^[ WXi[dY[
e\ j^[ MkWb_jo =iikhWdY[ @_h[Yjeh, DWi j^[ kbj_cWj[ h[ifedi_X_b_jo \eh _cfb[c[djWj_ed e\ j^[
MkWb_jo Ooij[c,

IVPR C_R`VQR[a B]R_NaV\[`'?NO\_Na\_f 6V_RPa\_% N[ifedi_Xb[ \eh _cfb[c[dj_d] WdZ
ef[hWj_d] j^[ MkWb_jo Ooij[c _d Wbb bWXehWjeho Wh[Wi, N[ifedi_Xb[ \eh j^[ Z[i_]d WdZ
_cfb[c[djWj_ed e\ Yehh[Yj_l[ WYj_ed \eh Z[\[Yj_l[ fheY[ii[i, DWi j^[ Wkj^eh_jo je Z[b[]Wj[
MkWb_jo Ooij[c _cfb[c[djWj_ed h[ifedi_X_b_j_[i,

DbNYVaf 3``b_N[PR 6V_RPa\_% N[ifedi_Xb[ \eh Z[i_]d* _cfb[c[djWj_ed ikffehj* jhW_d_d]* WdZ
ced_jeh_d] e\ j^[ gkWb_jo ioij[c, EZ[dj_\_[i fheZkYj* fheY[ii* eh ef[hWj_edWb Z[\[Yji ki_d]
ijWj_ij_YWb ced_jeh_d] jeebi WdZ fheY[ii[i WkZ_ji \eh [b_c_dWj_ed l_W Yehh[Yj_l[ WYj_ed,
Acfem[h[Z m_j^ j^[ Wkj^eh_jo je ^Wbj fheZkYj_ed _\ gkWb_jo _iik[i mWhhWdj _cc[Z_Wj[ WYj_ed,
Ied_jehi _cfb[c[dj[Z Yehh[Yj_l[ WYj_edi \eh Yecfb_WdY[,

GRPU[VPNY 6V_RPa\_`, N[ifedi_Xb[ \eh el[hi[[_d] j^[ j[Y^d_YWb Wif[Yji e\ j^[ gkWb_jo
WiikhWdY[ ioij[c Wi j^[o Wh[ _dj[]hWj[Z _dje c[j^eZ Wffb_YWj_edi WdZ [cfbeo[Z je Wii[ii
WdWboj_YWb Yedjheb ed W ZW_bo XWi_i, P^[ P[Y^d_YWb Z_h[Yjehi h[l_[m WdZ WYademb[Z][ j^[
j[Y^d_YWb \[Wi_X_b_jo e\ fhefei[Z M= ioij[ci _dlebl_d] j[Y^d_YWb Wffb_YWj_edi e\ Wffb_[Z
c[j^eZebe]o,

6R]N_aZR[a @N[NTR_`% N[ifedi_Xb[ \eh Wffbo_d] j^[ h[gk_h[c[dji e\ j^[ MkWb_jo Ooij[c _d
j^[_h i[Yj_ed WdZ Wiikh_d] ikXehZ_dWj[ ikf[hl_iehi WdZ ijW\\ Wffbo Wbb ioij[c h[gk_h[c[dji,
Ed_j_Wj[i* Z[i_]di* ZeYkc[dji* WdZ _cfb[c[dji Yehh[Yj_l[ WYj_ed \eh gkWb_jo Z[\_Y_[dY_[i,

FRPaV\[ Fb]R_cV`\_` ! GRNZ ?RNQR_`% N[ifedi_Xb[ \eh Wffbo_d] j^[ h[gk_h[c[dji e\ j^[
MkWb_jo Ooij[c je j^[_h ef[hWj_ed WdZ Wiikh_d] j^[ ijW\\ Wffb_[i Wbb ioij[c h[gk_h[c[dji,
Ed_j_Wj[i* Z[i_]di* ZeYkc[dji* WdZ _cfb[c[dji Yehh[Yj_l[ WYj_ed \eh gkWb_jo Z[\_Y_[dY_[i,

DbNYVaf 3``b_N[PR BSSVPR_`& N[ifedi_Xb[ \eh Z[i_]d ikffehj* _cfb[c[djWj_ed ikffehj*
jhW_d_d]* WdZ ced_jeh_d] ikffehj \eh j^[ gkWb_jo ioij[c, ?edZkYji WkZ_ji WdZ fheZkYj h[l_[mi
je _Z[dj_\o fheZkYj* fheY[ii* eh ef[hWj_edWb Z[\[Yji ki_d] ijWj_ij_YWb ced_jeh_d] jeebi WdZ
fheY[ii[i WkZ_ji \eh [b_c_dWj_ed l_W Yehh[Yj_l[ WYj_ed, Lhel_Z[i ced_jehi ikffehj \eh
_cfb[c[dj[Z Yehh[Yj_l[ WYj_edi \eh Yecfb_WdY[,
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4R[PU 3[NYf`a`, N[ifedi_Xb[ \eh Wffbo_d] j^[ h[gk_h[c[dji e\ j^[ MkWb_jo Ooij[c je j^[
WdWboi[i j^[o f[h\ehc* [lWbkWj_d] M? ZWjW WdZ _d_j_Wj_d] Yehh[Yj_l[ WYj_ed \eh gkWb_jo Yedjheb
Z[\_Y_[dY_[i m_j^_d j^[_h Yedjheb, Ecfb[c[dji ]beXWb Yehh[Yj_l[ WYj_ed Wi Z_h[Yj[Z Xo ikf[h_ehi,

+&* , =kj^eh_jo \eh fhe]hWc _cfb[c[djWj_ed eh_]_dWj[i m_j^ j^[
Lh[i_Z[dj-?AK m^e X[Whi j^[ kbj_cWj[ h[ifedi_X_b_jo \eh ioij[c Z[i_]d* _cfb[c[djWj_ed* WdZ
[d\ehY[c[dj e\ h[gk_h[c[dji, P^_i Wkj^eh_jo WdZ h[ifedi_X_b_jo _i Z[b[]Wj[Z je j^[ @_h[Yjeh e\
MkWb_jo =iikhWdY[ m^e f[h\ehci gkWb_jo \kdYj_edi _dZ[f[dZ[djbo m_j^ekj j^[ [dYkcXhWdY[i eh
X_Wi[i WiieY_Wj[Z m_j^ ef[hWj_edWb eh fheZkYj_ed h[ifedi_X_b_j_[i je [dikh[ Wd ^ed[ij*
_dZ[f[dZ[dj Wii[iic[dj e\ gkWb_jo _iik[i,

+&+ 8 P^[ =YYkj[ij @WjW Edj[]h_jo Leb_Yo h[\b[Yji W Yecfh[^[di_l[*
ioij[cWj_Y WffheWY^ \eh Wiikh_d] j^Wj ZWjW fheZkY[Z Xo j^[ bWXehWjeho WYYkhWj[bo h[\b[Yji j^[
ekjYec[ e\ j^[ j[iji f[h\ehc[Z ed \_[bZ iWcfb[i WdZ ^Wi X[[d fheZkY[Z _d W X_Wi \h[[
[dl_hedc[dj Xo [j^_YWb fhe\[ii_edWbi, P^[ feb_Yo _dYbkZ[i W Yecc_jc[dj je j[Y^d_YWb [j^_Yi*
ijW\\ jhW_d_d] _d [j^_Yi WdZ ZWjW _dj[]h_jo* Wd _dZ_l_ZkWb Wjj[ijWj_ed je ZWjW _dj[]h_jo WdZ
fheY[Zkh[i \eh [lWbkWj_d] ZWjW _dj[]h_jo, O[d_eh cWdW][c[dj Wiikc[i j^[ h[ifedi_X_b_jo \eh
Wiikh_d] Yecfb_WdY[ m_j^ Wbb j[Y^d_YWb [j^_Yi [b[c[dji WdZ ef[hWj_ed e\ Wbb ZWjW _dj[]h_jo
fheY[Zkh[i, P^[ ijW\\ _i h[ifedi_Xb[ \eh Yecfb_WdY[ m_j^ j^[ [j^_YWb YeZ[ e\ YedZkYj WdZ \eh
fhWYj_Y_d] ZWjW _dj[]h_jo fheY[Zkh[i,

P^[ =YYkj[ij @WjW Edj[]h_jo Leb_Yo _i Wi \ebbemi8

6NaN <[aRT_Vaf ER`]\[`VOVYVaVR`

& O[d_eh cWdW][c[dj h[jW_di el[hi_]^j h[ifedi_X_b_jo \eh j^[ ZWjW _dj[]h_jo
fhe]hWc WdZ h[jW_di kbj_cWj[ h[ifedi_X_b_jo \eh [n[Ykj_ed e\ j^[ ZWjW _dj[]h_jo fhe]hWc
[b[c[dji, O[d_eh cWdW][c[dj _i h[ifedi_Xb[ \eh fhel_Z_d] j^[ h[iekhY[i h[gk_h[Z je YedZkYj
[j^_Yi jhW_d_d] WdZ ef[hWj[ ZWjW _dj[]h_jo [lWbkWj_ed fheY[Zkh[i, P^[o Wbie _dYbkZ[
h[ifedi_X_b_jo \eh Yh[Wj_d] Wd [dl_hedc[dj e\ jhkij Wced] j^[ ijW\\ WdZ X[_d] j^[ b[WZ WZleYWj[
\eh fhecej_d] j^[ ZWjW _dj[]h_jo feb_Yo WdZ j^[ _cfehjWdY[ e\ j[Y^d_YWb [j^_Yi, P^[ MkWb_jo
=iikhWdY[ @_h[Yjeh _i j^[ Z[i_]dWj[Z [j^_Yi e\\_Y[h \eh j^[ ?ecfWdo,

& P^[ ijW\\ _i h[ifedi_Xb[ \eh WZ^[h_d] je j^[ YecfWdo [j^_Yi feb_Yo Wi j^[o f[h\ehc j^[_h
Zkj_[i WdZ h[ifedi_X_b_j_[i WiieY_Wj[Z m_j^ iWcfb[ WdWboi_i WdZ h[fehj_d], >o [n[Ykj_d] j^_i
h[ifedi_X_b_jo* ZWjW fheZkY[Z Xo =YYkj[ij HWXehWjeh_[i h[jW_di _ji ^_]^ _dj[]h_jo Y^WhWYj[h_ij_Yi
WdZ m_j^ijWdZi j^[ h_]ehi e\ Wbb ZWjW _dj[]h_jo Y^[Yai,
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P^[ ijW\\ _i Wbie h[ifedi_Xb[ \eh WZ^[h_d] je Wbb bWXehWjeho h[gk_h[c[dji f[hjW_d_d] je cWdkWb
ZWjW [Z_ji* ZWjW jhWdiYh_fj_ed WdZ ZWjW jhWY[WX_b_jo, P^[i[ _dYbkZ[ j^[ Wffb_YWj_ed e\ Wffhel[Z
cWdkWb f[Wa _dj[]hWj_ed WdZ ZeYkc[djWj_ed fheY[Zkh[i, Ej Wbie _dYbkZ[i [ijWXb_i^_d]
jhWY[WX_b_jo \eh Wbb cWdkWb h[ikbji YWbYkbWj_edi WdZ ZWjW [Z_ji,

7aUVP` FaNaRZR[a& P^[ =YYkj[ij [j^_Yi ijWj[c[dj h[\b[Yji j^[ ijWdZWhZi j^Wj Wh[ [nf[Yj[Z \eh
Xki_d[ii[i j^Wj fhel_Z[ [dl_hedc[djWb i[hl_Y[i je h[]kbWj[Z [dj_j_[i WdZ h[]kbWjeho W][dY_[i ed
W Yecc[hY_Wb XWi_i, P^[ Aj^_Yi Leb_Yo _i Yecfh_i[Z e\ a[o [b[c[dji j^Wj Wh[ [ii[dj_Wb je
eh]Wd_pWj_edi j^Wj f[h\ehc Y^[c_YWb WdWboi_i \eh W \[[, =i ikY^* _j \eYki[i ed [b[c[dji h[bWj[Z
je f[hiedWb* j[Y^d_YWb WdZ Xki_d[ii WYj_l_j_[i,

=YYkj[ij HWXehWjeh_[i fhel_Z[i WdWboj_YWb Y^[c_ijho i[hl_Y[i ed [dl_hedc[djWb cWjj[hi je j^[
h[]kbWj[Z Yecckd_jo, P^[ ZWjW j^[ YecfWdo fheZkY[i fhel_Z[i j^[ \ekdZWj_ed \eh
Z[j[hc_d_d] j^[ h_ia fh[i[dj[Z Xo W Y^[c_YWb febbkjWdj je ^kcWd ^[Wbj^ WdZ j^[ [dl_hedc[dj,
P^[ [dl_hedc[djWb _dZkijho _i Z[f[dZ[dj kfed j^[ WYYkhWj[ fehjhWoWb e\ [dl_hedc[djWb
Y^[c_ijho ZWjW, P^_i fheY[ii _i h[b_Wdj kfed W ^_]^ b[l[b e\ iY_[dj_\_Y WdZ f[hiedWb [j^_Yi,

Ej _i [ii[dj_Wb je j^[ ?ecfWdo j^Wj [WY^ [cfbeo[[ kdZ[hijWdZi j^[ [j^_YWb WdZ gkWb_jo ijWdZWhZi
h[gk_h[Z je meha _d j^_i _dZkijho, =YYehZ_d]bo* =YYkj[ij ^Wi WZefj[Z W YeZ[ e\ [j^_Yi* m^_Y^
[WY^ [cfbeo[[ _i [nf[Yj[Z je WZ^[h[ je Wi \ebbemi8

" L[h\ehc Y^[c_YWb WdZ c_YheX_ebe]_YWb WdWboi_i ki_d] WYY[fj[Z iY_[dj_\_Y fhWYj_Y[i WdZ
fh_dY_fb[i,

" L[h\ehc jWiai _d Wd ^ed[ij* fh_dY_fb[Z WdZ _dYehhkfj_Xb[ cWdd[h _dif_h_d] f[[hi $
ikXehZ_dWj[i,

" IW_djW_d fhe\[ii_edWb _dj[]h_jo Wi Wd _dZ_l_ZkWb,

" Lhel_Z[ i[hl_Y[i _d W Yed\_Z[dj_Wb* ^ed[ij* WdZ \ehj^h_]^j cWdd[h,

" LheZkY[ h[ikbji j^Wj Wh[ WYYkhWj[ WdZ Z[\[di_Xb[,

" N[fehj ZWjW m_j^ekj Wdo Yedi_Z[hWj_edi e\ i[b\+_dj[h[ij,

" ?ecfbo m_j^ Wbb f[hj_d[dj bWmi WdZ h[]kbWj_edi WiieY_Wj[Z m_j^ Wii_]d[Z jWiai WdZ
h[ifedi_X_b_j_[i,

6NaN <[aRT_Vaf C_\PRQb_R`& Bekh a[o [b[c[dji Yecfh_i[ j^[ =YYkj[ij ZWjW _dj[]h_jo ioij[c,
LheY[Zkh[i ^Wl[ X[[d _cfb[c[dj[Z \eh YedZkYj_d] ZWjW _dj[]h_jo jhW_d_d] WdZ \eh ZeYkc[dj_d]
j^Wj [cfbeo[[i Yed\ehc je j^[ =YYkj[ij @WjW Edj[]h_jo WdZ Aj^_Yi feb_Yo,

P^[ ZWjW _dj[]h_jo fhe]hWc Yedi_iji e\ hekj_d[ ZWjW _dj[]h_jo [lWbkWj_ed WdZ ZeYkc[djWj_ed
fheY[Zkh[i je f[h_eZ_YWbbo ced_jeh WdZ ZeYkc[dj ZWjW _dj[]h_jo, P^[i[ fheY[Zkh[i Wh[
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ZeYkc[dj[Z Wi OKLi, OKLi Wh[ Wffhel[Z WdZ h[l_[m[Z WddkWbbo \ebbem_d] j^[ fheY[Zkh[i
[cfbeo[Z \eh Wbb =YYkj[ij OKLi, @eYkc[djWj_ed WiieY_Wj[Z m_j^ ZWjW _dj[]h_jo [lWbkWj_edi _i
cW_djW_d[Z ed \_b[ WdZ _i WlW_bWXb[ \eh h[l_[m,

6NaN <[aRT_Vaf G_NV[V[T& =YYkj[ij [cfbeo[[i h[Y[_l[ j[Y^d_YWb [j^_Yi jhW_d_d] Zkh_d] d[m
[cfbeo[[ eh_[djWj_ed, Acfbeo[[i Wh[ Wbie h[gk_h[Z je h[\h[i^ j^[_h [j^_YWb YedZkYj W]h[[c[dj
WddkWbbo* m^_Y^ l[h_\_[i j^[_h kdZ[hijWdZ_d] e\ =YYkj[ijri [j^_Yi feb_Yo WdZ j^[_h [j^_YWb
h[ifedi_X_b_j_[i, = XheY^kh[ ikccWh_p_d] j^[ Z[jW_bi e\ j^[ =YYkj[ij @WjW Edj[]h_jo Leb_Yo _i
Z_ijh_Xkj[Z je Wbb [cfbeo[[i m_j^ j^[ Aj^_YWb ?edZkYj =]h[[c[dj, P^[ h[\h[i^[Z W]h[[c[dj _i
Wff[dZ[Z je [WY^ _dZ_l_ZkWbri jhW_d_d] \_b[,

P^[ jhW_d_d] \eYki[i ed j^[ h[Wiedi \eh j[Y^d_YWb [j^_Y jhW_d_d]* [nfbW_di j^[ _cfWYj e\ ZWjW
\hWkZ ed ^kcWd ^[Wbj^ WdZ j^[ [dl_hedc[dj* WdZ _bbkijhWj[i j^[ Yedi[gk[dY[i e\ Yh_c_dWb
\hWkZ ed Xki_d[ii[i WdZ _dZ_l_ZkWb YWh[[hi, =YYkj[ijri [j^_Yi feb_Yo WdZ YeZ[ e\ [j^_Yi Wh[
h[l_[m[Z WdZ [nfbW_d[Z \eh [WY^ d[m [cfbeo[[,

PhW_d_d] ed ZWjW _dj[]h_jo fheY[Zkh[i Wh[ YedZkYj[Z Xo _dZ_l_ZkWb Z[fWhjc[dji \eh ]hekfi
_dlebl[Z _d ZWjW ef[hWj_edi, P^[i[ _dYbkZ[ fheY[Zkh[i \eh cWdkWb Y^hecWje]hWf^_Y f[Wa
_dj[]hWj_ed* jhWY[WX_b_jo \eh cWdkWb YWbYkbWj_edi WdZ ZWjW jhWdiYh_fj_ed,

6NaN <[aRT_Vaf G_NV[V[T 6\PbZR[aNaV\[, N[YehZi e\ Wbb ZWjW _dj[]h_jo jhW_d_d] Wh[
cW_djW_d[Z _d _dZ_l_ZkWb jhW_d_d] \ebZ[hi, =jj[dZWdY[ Wj Wbb jhW_d_d] i[ii_edi _i ZeYkc[dj[Z
WdZ cW_djW_d[Z _d j^[ jhW_d_d] WhY^_l[,

3PPbaR`a 6NaN <[aRT_Vaf N[Q 7aUVPNY 5\[QbPa 3T_RRZR[a =bb [cfbeo[[i Wh[ h[gk_h[Z je
i_]d W @WjW Edj[]h_jo WdZ Aj^_YWb ?edZkYj =]h[[c[dj WddkWbbo, P^_i ZeYkc[dj _i WhY^_l[Z _d
_dZ_l_ZkWb jhW_d_d] \_b[i* m^_Y^ Wh[ h[jW_d[Z \eh ZkhWj_ed e\ [cfbeoc[dj,

P^[ @WjW Edj[]h_jo WdZ Aj^_YWb ?edZkYj =]h[[c[dj _i Wi \ebbemi2

I. 9 [TJKXYZGTJ ZNK NOMN KZNOIGR YZGTJGXJY XKW[OXKJ UL SK ]OZN XKMGXJ ZU ZNK J[ZOKY 9 VKXLUXS GTJ ZNK JGZG 9
XKVUXZ OT IUTTKIZOUT ]OZN S_ KSVRU_SKTZ GZ 2II[ZKYZ =GHUXGZUXOKY%

II. 9 NG\K XKIKO\KJ LUXSGR OTYZX[IZOUT UT ZNK IUJK UL KZNOIY ZNGZ NGY HKKT GJGVZKJ H_ 2II[ZKYZ =GHUXGZUXOKY
J[XOTM S_ UXOKTZGZOUT GTJ GMXKK ZU IUSVR_ ]OZN ZNKYK XKW[OXKSKTZY%

III. 9 NG\K XKIKO\KJ LUXSGR OTYZX[IZOUT UT ZNK KRKSKTZY UL 2II[ZKYZ =GHUXGZUXOKYa 4GZG 9TZKMXOZ_ AUROI_ GTJ NG\K
HKKT OTLUXSKJ UL ZNK LURRU]OTM YVKIOLOI VXUIKJ[XKY1

a. 6UXSGR VXUIKJ[XKY LUX ZNK IUTLOJKTZOGR XKVUXZOTM UL JGZG OTZKMXOZ_ OYY[KY GXK G\GORGHRK# ]NOIN IGT HK [YKJ
H_ GT_ KSVRU_KK#

b. 2 JGZG OTZKMXOZ_ OT\KYZOMGZOUT OY IUTJ[IZKJ ]NKT JGZG OYY[KY GXK OJKTZOLOKJ ZNGZ SG_ TKMGZO\KR_ OSVGIZ
JGZG OTZKMXOZ_%
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c. CU[ZOTK JGZG OTZKMXOZ_ SUTOZUXOTM OY IUTJ[IZKJ UT YGSVRK JGZG# ]NOIN SG_ OTIR[JK GT K\GR[GZOUT UL ZNK
JGZG 9 VXUJ[IK#

IV. 9 NG\K XKGJ ZNK HXUIN[XK JKZGOROTM 2II[ZKYZ =GHUXGZUXOKY 4GZG 9TZKMXOZ_ GTJ 5ZNOIY AXUMXGS GY XKW[OXKJ%

V. 9 GS G]GXK ZNGZ JGZG LXG[J OY G V[TOYNGHRK IXOSK ZNGZ SG_ OTIR[JK LOTKY GTJ&UX OSVXOYUTSKTZ [VUT
IUT\OIZOUT%

VI. 9 GRYU GMXKK ZU ZNK LURRU]OTM1

a. 9 YNGRR TUZ OTZKTZOUTGRR_ XKVUXZ JGZG \GR[KY# ]NOIN GXK TUZ ZNK GIZ[GR \GR[KY UHYKX\KJ UX SKGY[XKJ%

b. 9 YNGRR TUZ OTZKTZOUTGRR_ SUJOL_ JGZG \GR[KY [TRKYY ZNK SUJOLOIGZOUT IGT HK ZKINTOIGRR_ P[YZOLOKJ ZNXU[MN G
SKGY[XGHRK GTGR_ZOIGR VXUIKYY%

c. 9 YNGRR TUZ OTZKTZOUTGRR_ XKVUXZ JGZKY GTJ ZOSKY UL JGZG GTGR_YOY ZNGZ GXK TUZ ZNK ZX[K GTJ GIZ[GR ZOSKY
ZNK JGZG GTGR_YOY ]GY IUTJ[IZKJ%

d. 9 YNGRR TUZ IUTJUTK GT_ GIIOJKTZGR UX OTZKTZOUTGR XKVUXZOTM UL OTG[ZNKTZOI JGZG H_ UZNKX KSVRU_KKY GTJ
OSSKJOGZKR_ XKVUXZ OZaY UII[XXKTIK ZU S_ Y[VKXOUXY%

e. 9 YNGRR OSSKJOGZKR_ XKVUXZ GT_ GIIOJKTZGR XKVUXZOTM UL OTG[ZNKTZOI JGZG H_ S_YKRL ZU S_ Y[VKXOUXY%

6NaN <[aRT_Vaf @\[Va\_V[T& @eYkc[dj[Z fheY[Zkh[i Wh[ [cfbeo[Z \eh f[h\ehc_d] ZWjW
_dj[]h_jo ced_jeh_d], P^[i[ _dYbkZ[ h[]kbWh ZWjW h[l_[m fheY[Zkh[i Xo ikf[hl_ieho WdZ
cWdW][c[dj ijW\\ &O[Yj_ed /0,5'* ikf[hl_ieho h[l_[m WdZ WffhelWb e\ cWdkWb _dj[]hWj_edi WdZ
f[h_eZ_Y h[l_[mi e\ C=HL WkZ_j jhW_bi \hec j^[ HEIO WdZ Wbb Yecfkj[h Yedjhebb[Z WdWboi_i,

4GZG CK\OK], =bb ZWjW fheZkY[Z Xo j^[ bWXehWjeho kdZ[h]e[i i[l[hWb b[l[bi e\ h[l_[m* m^_Y^
_dYbkZ[i jme b[l[bi e\ cWdW][c[dj h[l_[m, @[j[Yj[Z ZWjW WdecWb_[i j^Wj Wff[Wh je X[ h[bWj[Z
je ZWjW _dj[]h_jo _iik[i Wh[ _iebWj[Z \eh \khj^[h _dl[ij_]Wj_ed, P^[ _dl[ij_]Wj_ed _i YedZkYj[Z
\ebbem_d] j^[ fheY[Zkh[i Z[iYh_X[Z _d j^_i i[Yj_ed,

>GT[GR AKGQ 9TZKMXGZOUT CK\OK] GTJ 2VVXU\GR, Nekj_d[ ZWjW h[l_[m fheY[Zkh[i \eh Wbb
Y^hecWje]hWf^_Y fheY[ii[i _dYbkZ[i W h[l_[m e\ Wbb cWdkWb Y^hecWje]hWf^_Y f[Wa _dj[]hWj_edi,
P^_i h[l_[m _i f[h\ehc[Z Xo j^[ cWdW][c[dj ijW\\ WdZ Yedi_iji e\ W h[l_[m e\ j^[ cWY^_d[
_dj[]hWj_ed YecfWh[Z je j^[ cWdkWb _dj[]hWj_ed, IWdkWb _dj[]hWj_edi* m^_Y^ ^Wl[ X[[d
f[h\ehc[Z _d WYYehZWdY[ m_j^ =YYkj[ijri cWdkWb f[Wa _dj[]hWj_ed fheY[Zkh[i* Wh[ Wffhel[Z
\eh \khj^[h fheY[ii_d] WdZ h[b[Wi[, EZ[dj_\_YWj_ed e\ iWcfb[i WdZ WdWboj[i _d m^_Y^ cWdkWb
_dj[]hWj_ed ^WZ X[[d d[Y[iiWho cWo X[ h[YehZ[Z _d W h[fehj YWi[ dWhhWj_l[ if[Y_\_Y je W
fWhj_YkbWh Yb_[dj WdZ fhe`[Yj h[gk_h[c[dj,

IWdkWb _dj[]hWj_edi m^_Y^ Wh[ dej f[h\ehc[Z je =YYkj[ijri if[Y_\_YWj_edi Wh[ i[j Wi_Z[ \eh
Yehh[Yj_l[ WYj_ed* m^_Y^ cWo _dYbkZ[ WdWboij h[jhW_d_d] eh \khj^[h _dl[ij_]Wj_ed Wi d[Y[iiWho,
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72=A 2[JOZ EXGOR CK\OK]% CeeZ =kjecWj[Z HWXehWjeho LhWYj_Y[ &C=HL' WkZ_ji Wh[
Yecfh[^[di_l[ ZWjW fWYaW][ WkZ_ji j^Wj _dYbkZ[ W h[l_[m e\ hWm ZWjW* fheY[ii be]Xeeai*
fheY[ii[Z ZWjW h[fehji WdZ C=HL WkZ_j jhW_bi \hec _dZ_l_ZkWb _dijhkc[dji WdZ HEIO, C=HL
WkZ_j jhW_bi* m^_Y^ h[YehZ Wbb [b[Yjhed_Y ZWjW WYj_l_j_[i* Wh[ WlW_bWXb[ \eh j^[ cW`eh_jo e\
Yecfkj[h_p[Z c[j^eZebe]o WdZ j^[ bWXehWjeho _d\ehcWj_ed cWdW][c[dj ioij[c &HEIO',
P^[i[ WkZ_j jhW_bi Wh[ f[h_eZ_YWbbo h[l_[m[Z je Z[j[hc_d[ _\ _dj[hl[dj_edi f[h\ehc[Z Xo
j[Y^d_YWb ijW\\ Yedij_jkj[ Wd Wffhefh_Wj[ WYj_ed, P^[ h[l_[m _i f[h\ehc[Z ed W h[Y[djbo
Yecfb[j[Z `eX WdZ _dYbkZ[i _dj[hl_[mi m_j^ j^[ ijW\\ m^e f[h\ehc[Z j^[ WdWboi_i, B_dZ_d]i
_dZ_YWj_l[ e\ _dWffhefh_Wj[ _dj[hl[dj_edi eh ZWjW _dj[]h_jo _iik[i Wh[ _dl[ij_]Wj[Z je Z[j[hc_d[
j^[ YWki[ WdZ j^[ [nj[dj e\ j^[ WdecWbo,

5\[SVQR[aVNY ER]\_aV[T BS 6NaN <[aRT_Vaf <``bR`& @WjW _dj[]h_jo YedY[hdi cWo X[ hW_i[Z Xo
Wdo _dZ_l_ZkWb je j^[_h ikf[hl_ieh, Acfbeo[[i m_j^ ZWjW _dj[]h_jo YedY[hdi i^ekbZ WbmWoi
Z_iYkii j^ei[ YedY[hdi m_j^ j^[_h _cc[Z_Wj[ ikf[hl_iehi Wi W \_hij ij[f kdb[ii j^[ [cfbeo[[ _i
YedY[hd[Z m_j^ j^[ Yed\_Z[dj_Wb_jo e\ Z_iYbei_d] ZWjW _dj[]h_jo _iik[i eh _i kdYec\ehjWXb[
Z_iYkii_d] j^[ _iik[ m_j^ j^[_h _cc[Z_Wj[ ikf[hl_iehi, P^[ ikf[hl_ieh cWa[i Wd _d_j_Wb
Wii[iic[dj e\ j^[ i_jkWj_ed je Z[j[hc_d[ _\ j^[ YedY[hd _i h[bWj[Z je W ZWjW _dj[]h_jo l_ebWj_ed,
P^ei[ _iik[i j^Wj Wff[Wh je X[ l_ebWj_edi Wh[ ZeYkc[dj[Z Xo j^[ ikf[hl_ieh WdZ h[\[hh[Z je j^[
@_h[Yjeh e\ MkWb_jo =iikhWdY[ \eh _dl[ij_]Wj_ed,

@eYkc[dj[Z fheY[Zkh[i \eh j^[ Yed\_Z[dj_Wb h[fehj_d] e\ ZWjW _dj[]h_jo _iik[i _d j^[ bWXehWjeho
Wh[ fWhj e\ j^[ ZWjW _dj[]h_jo feb_Yo, P^[i[ fheY[Zkh[i Wiikh[ j^Wj bWXehWjeho ijW\\ YWd fh_lWj[bo
Z_iYkii [j^_YWb _iik[i eh h[fehj _j[ci e\ [j^_YWb YedY[hd m_j^ekj \[Whi e\ h[f[hYkii_edi m_j^
i[d_eh ijW\\,

Acfbeo[[i m_j^ ZWjW _dj[]h_jo YedY[hdi j^Wj j^[o Yedi_Z[h je X[ Yed\_Z[dj_Wb Wh[ Z_h[Yj[Z je j^[
?ehfehWj[ DkcWd N[iekhY[i IWdW][h _d @Wojed* J[m F[hi[o, P^[ DN IWdW][h WYji Wi W
YedZk_j je WhhWd][ W fh_lWj[ Z_iYkii_ed X[jm[[d j^[ [cfbeo[[ WdZ j^[ ?ehfehWj[ M= @_h[Yjeh
eh W beYWb M= K\\_Y[h,

@kh_d] j^[ [cfbeo[[ + M= Z_iYkii_ed* j^[ M= h[fh[i[djWj_l[ [lWbkWj[i j^[ i_jkWj_ed fh[i[dj[Z
Xo j^[ [cfbeo[[ je Z[j[hc_d[ _\ j^[ _iik[ _i W ZWjW _dj[]h_jo YedY[hd eh W b[]_j_cWj[ fhWYj_Y[, E\
j^[ fhWYj_Y[ _i b[]_j_cWj[* j^[ M= h[fh[i[djWj_l[ YbWh_\_[i j^[ fheY[ii \eh j^[ [cfbeo[[ je Wiikh[
kdZ[hijWdZ_d], E\ j^[ i_jkWj_ed Wff[Whi je X[ W ZWjW _dj[]h_jo YedY[hd* j^[ M= h[fh[i[djWj_l[
_d_j_Wj[i W @WjW Edj[]h_jo Edl[ij_]Wj_ed \ebbem_d] j^[ fheY[Zkh[i if[Y_\_[Z _d OKL AM=.37,

6NaN <[aRT_Vaf <[cR`aVTNaV\[`, Bebbem+kf _dl[ij_]Wj_edi Wh[ YedZkYj[Z \eh Wbb h[fehj[Z
_dijWdY[i e\ [j^_YWb YedY[hd h[bWj[Z je ZWjW _dj[]h_jo, Edl[ij_]Wj_edi Wh[ f[h\ehc[Z _d W
Yed\_Z[dj_Wb cWdd[h Xo i[d_eh cWdW][c[dj WYYehZ_d] je W ZeYkc[dj[Z fheY[Zkh[, P^[
ekjYec[ e\ j^[ _dl[ij_]Wj_ed _i ZeYkc[dj[Z WdZ h[fehj[Z je j^[ YecfWdo fh[i_Z[dj m^e ^Wi
j^[ kbj_cWj[ h[ifedi_X_b_jo \eh Z[j[hc_d_d] j^[ \_dWb Yekhi[ e\ WYj_ed _d j^[ cWjj[h,
Edl[ij_]Wj_ed ZeYkc[djWj_ed _dYbkZ[i Yehh[Yj_l[ WYj_ed h[YehZi* Yb_[dj dej_\_YWj_ed _d\ehcWj_ed
WdZ Z_iY_fb_dWho WYj_ed ekjYec[i* m^_Y^ _i WhY^_l[Z \eh W f[h_eZ e\ \_l[ o[Whi,
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P^[ _dl[ij_]Wj_edi Wh[ YedZkYj[Z Xo j^[ i[d_eh ijW\\ WdZ ikf[hl_ieho f[hiedd[b \hec j^[
W\\[Yj[Z Wh[W, P^[ _dl[ij_]Wj_edi j[Wc _dYbkZ[i j^[ HWXehWjeho @_h[Yjeh WdZ j^[ MkWb_jo
=iikhWdY[ @_h[Yjeh, Edl[ij_]Wj_edi Wh[ YedZkYj[Z _d W Yed\_Z[dj_Wb cWdd[h kdj_b _j _i
Yecfb[j[Z WdZ h[iebl[Z,

P^[ _dl[ij_]Wj_ed _dYbkZ[i W h[l_[m e\ j^[ fh_cWho _d\ehcWj_ed _d gk[ij_ed Xo j^[
_dl[ij_]Wj_edi j[Wc, P^[ j[Wc f[h\ehci W h[l_[m e\ WiieY_Wj[Z ZWjW WdZ i_c_bWh ^_ijeh_YWb ZWjW
je Z[j[hc_d[ _\ fWjj[hdi [n_ij, Edj[hl_[mi Wh[ YedZkYj[Z m_j^ a[o ijW\\ je Z[j[hc_d[ j^[
h[Wiedi \eh j^[ eXi[hl[Z fhWYj_Y[i,

Bebbem_d] ZWjW Yecf_bWj_ed* j^[ _dl[ij_]Wj_edi j[Wc h[l_[mi Wbb _d\ehcWj_ed je \ehckbWj[ W
Yedi[diki YedYbki_ed, P^[ _dl[ij_]Wj_ed h[ikbji Wh[ ZeYkc[dj[Z Wbed] m_j^ j^[ h[Yecc[dZ[Z
Yekhi[ e\ WYj_ed,

5\__RPaVcR 3PaV\[$ 5YVR[a A\aVSVPNaV\[ ! 6V`PV]YV[R& Edl[ij_]Wj_edi j^Wj h[l[Wb ioij[cWj_Y
ZWjW _dj[]h_jo _iik[i m_bb X[ h[\[hh[Z \eh Yehh[Yj_l[ WYj_ed* h[iebkj_ed WdZ Z_ifei_j_ed &O[Yj_ed
/1', E\ j^[ _dl[ij_]Wj_ed _dZ_YWj[i j^Wj Wd _cfWYj je ZWjW ^Wi eYYkhh[Z WdZ j^[ Z[\[Yj_l[ ZWjW
^Wi X[[d h[b[Wi[Z je Yb_[dji* Yb_[dj dej_\_YWj_ed fheY[Zkh[i m_bb X[ _d_j_Wj[Z \ebbem_d] j^[ ij[fi
_d O[Yj_ed /5,4,

Ed Wbb YWi[i e\ ZWjW _dj[]h_jo l_ebWj_edi* iec[ b[l[b e\ Z_iY_fb_dWho WYj_ed m_bb X[ YedZkYj[Z ed
j^[ h[ifedi_Xb[ _dZ_l_ZkWb, P^[ b[l[b e\ Z_iY_fb_d[ m_bb X[ Yedi_ij[dj m_j^ j^[ l_ebWj_ed WdZ cWo
hWd][ \hec h[jhW_d_d] WdZ-eh l[hXWb h[fh_cWdZ je j[hc_dWj_ed, = p[he jeb[hWdY[ feb_Yo _i _d
[\\[Yj \eh kd[j^_YWb WYj_edi,
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,&) Z8 @[iYh_fj_edi e\ a[o fei_j_edi m_j^_d j^[ eh]Wd_pWj_ed Wh[ Z[\_d[Z je [dikh[
j^Wj Yb_[dji WdZ ijW\\ kdZ[hijWdZ Zkj_[i WdZ j^[ h[ifedi_X_b_j_[i e\ j^[ cWdW][c[dj ijW\\ WdZ
j^[ h[fehj_d] h[bWj_edi^_fi X[jm[[d fei_j_edi,

C_R`VQR[a'5UVRS 7eRPbaVcR BSSVPR_, N[ifedi_Xb[ \eh Wbb bWXehWjeho ef[hWj_edi WdZ Xki_d[ii
WYj_l_j_[i, AijWXb_i^[i j^[ YecfWdo c_ii_ed WdZ eX`[Yj_l[i _d h[ifedi[ je Xki_d[ii d[[Zi,
@_h[Yj ikf[hl_i_ed e\ j^[ R_Y[ Lh[i_Z[dj e\ Kf[hWj_edi* [WY^ bWXehWjeho Z_h[Yjeh* Yb_[dj
i[hl_Y[i* cWdW][c[dj _d\ehcWj_ed ioij[ci* gkWb_jo WiikhWdY[ WdZ ^[Wbj^ WdZ iW\[jo,

IVPR C_R`VQR[a$ B]R_NaV\[`'?NO\_Na\_f 6V_RPa\_, N[fehji je j^[ YecfWdo fh[i_Z[dj,
AijWXb_i^[i bWXehWjeho ef[hWj_edi ijhWj[]o, @_h[Yj ikf[hl_i_ed e\ eh]Wd_Y Y^[c_ijho* _deh]Wd_Y
Y^[c_ijho* \_[bZ i[hl_Y[i* WdZ iWcfb[ cWdW][c[dj, Kf[hWj_edWb h[ifedi_X_b_jo \eh KhbWdZe*
Bbeh_ZW* IWhbXehek]^* IWiiWY^ki[jji WdZ Dekijed* P[nWi bWXehWjeh_[i, =iikc[i j^[
h[ifedi_X_b_j_[i e\ j^[ ?AK _d ^_i WXi[dY[,

IVPR C_R`VQR[a$ 5UVRS <[S\_ZNaV\[ BSSVPR_, N[fehji je j^[ YecfWdo fh[i_Z[dj, @[l[befi
j^[ EP ie\jmWh[ WdZ ^WhZmWh[ W][dZW, Lhel_Z[i ioij[c ijhWj[]_[i je Yecfb_c[dj YecfWdo
eX`[Yj_l[i, IW_djW_di Wbb ie\jmWh[ WdZ ^WhZmWh[ ki[Z \eh ZWjW ^WdZb_d],

6V_RPa\_$ DbNYVaf 3``b_N[PR, N[fehji je j^[ YecfWdo fh[i_Z[dj, AijWXb_i^[i j^[ YecfWdo
gkWb_jo W][dZW* Z[l[befi gkWb_jo fheY[Zkh[i* fhel_Z[i Wii_ijWdY[ je ef[hWj_edi ed gkWb_jo
fheY[Zkh[ _cfb[c[djWj_ed* YeehZ_dWj[i Wbb gkWb_jo Yedjheb WYj_l_j_[i* ced_jehi j^[ gkWb_jo
ioij[c* fhel_Z[i gkWb_jo ioij[c \[[ZXWYa je cWdW][c[dj je X[ ki[Z \eh fheY[ii _cfhel[c[dj
WdZ el[hi[[i ^[Wbj^ WdZ iW\[jo, =iikc[i j^[ h[ifedi_X_b_j_[i e\ j^[ ?AK _d j^[ WXi[dY[ e\ j^[
?AK WdZ j^[ R_Y[ Lh[i_Z[dj Kf[hWj_edi,

6V_RPa\_ 5YVR[a FR_cVPR`, N[fehji je j^[ YecfWdo fh[i_Z[dj, AijWXb_i^[i WdZ cW_djW_di
Yecckd_YWj_edi X[jm[[d Yb_[dji WdZ j^[ bWXehWjeho f[hjW_d_d] je Yb_[dj h[gk_h[c[dji m^_Y^ Wh[
h[bWj[Z je iWcfb[ WdWboi_i WdZ ZWjW Z[b_l[hWXb[i, Ed_j_Wj[i Yb_[dj ehZ[hi WdZ ikf[hl_i[i iWcfb[
be]_d ef[hWj_edi,

@N[NTR_$ B_TN[VP` "B_TN[VP` GRPU[VPNY 6V_RPa\_#, N[fehji je j^[ bWXehWjeho Z_h[Yjeh,
@_h[Yji j^[ ef[hWj_edi e\ j^[ eh]Wd_Yi ]hekf* Yedi_ij_d] e\ eh]Wd_Yi fh[fWhWj_ed WdZ
_dijhkc[djWb WdWboi_i, AijWXb_i^[i ZW_bo meha iY^[Zkb[, Okf[hl_i[i c[j^eZ _cfb[c[djWj_ed*
Wffb_YWj_ed* WdZ ZWjW fheZkYj_ed, N[ifedi_Xb[ \eh \ebbem_d] MkWb_jo Ooij[c h[gk_h[c[dji,
IW_djW_di bWXehWjeho _dijhkc[djWj_ed _d Wd ef[hWXb[ YedZ_j_ed, =iikc[i j^[ h[ifedi_X_b_j_[i e\
j^[ R_Y[ Lh[i_Z[dj Kf[hWj_edi _d ^_i WXi[dY[,

@N[NTR_$ <[\_TN[VP` "<[\_TN[VP` GRPU[VPNY 6V_RPa\_#, N[fehji je j^[ bWXehWjeho Z_h[Yjeh,
@_h[Yji j^[ ef[hWj_edi e\ j^[ _deh]Wd_Yi ]hekf* Yedi_ij_d] e\ m[j Y^[c_ijho WdZ j^[ c[jWbi
bWXehWjeh_[i, AijWXb_i^[i ZW_bo meha iY^[Zkb[, Okf[hl_i[i c[j^eZ _cfb[c[djWj_ed* Wffb_YWj_ed*
WdZ ZWjW fheZkYj_ed, N[ifedi_Xb[ \eh \ebbem_d] MkWb_jo Ooij[c h[gk_h[c[dji, IW_djW_di
bWXehWjeho _dijhkc[djWj_ed _d Wd ef[hWXb[ YedZ_j_ed, =iikc[i j^[ h[ifedi_X_b_j_[i e\ j^[ R_Y[
Lh[i_Z[dj Kf[hWj_edi _d ^_i WXi[dY[,
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@N[NTR_$ 8VRYQ FR_cVPR`, N[fehji je j^[ bWXehWjeho Z_h[Yjeh, ?edZkYji \_[bZ iWcfb_d] WdZ
WdWboi_i e\ sWdWbop[ _cc[Z_Wj[bot fWhWc[j[hi _d ikffehj e\ ed]e_d] \_[bZ fhe`[Yji, N[ifedi_Xb[
\eh fhef[h Yebb[Yj_ed* fh[i[hlWj_ed* ZeYkc[djWj_ed WdZ i^_fc[dj e\ \_[bZ iWcfb[i, IW_djW_di
\_[bZ iWcfb_d] WdZ \_[bZ _dijhkc[djWj_ed h[gk_h[Z je f[h\ehc fh_cWho h[ifedi_X_b_j_[i,

@N[NTR_$ FNZ]YR @N[NTRZR[a, N[fehji je j^[ bWXehWjeho Z_h[Yjeh, @[l[befi* cW_djW_di
WdZ [n[Ykj[i Wbb fheY[Zkh[i h[gk_h[Z \eh h[Y[_fj e\ iWcfb[i* l[h_\_YWj_ed e\ fh[i[hlWj_ed* WdZ
Y^W_d e\ YkijeZo ZeYkc[djWj_ed, N[ifedi_Xb[ \eh cW_djW_d_d] WdZ ZeYkc[dj_d] i[Ykh[
ijehW][* Z[b_l[ho e\ iWcfb[i je bWXehWjeho kd_ji ed h[gk[ij WdZ Yekh_[h i[hl_Y[i,

;RNYaU ! FNSRaf BSSVPR_& N[fehji je j^[ @_h[Yjeh e\ MkWb_jo =iikhWdY[, N[ifedi_Xb[ \eh
Z[l[bef_d] YecfWdo iW\[jo fhe]hWc WdZ Y^[c_YWb ^o]_[d[ fbWd, N[l_[mi WdZ kfZWj[i j^[i[
fbWdi WddkWbbo, N[ifedi_Xb[ \eh [cfbeo[[ jhW_d_d] ed h[b[lWdj ^[Wbj^ WdZ iW\[jo jef_Yi,
@eYkc[dji [cfbeo[[ jhW_d_d], IWdW][i bWXehWjeho mWij[ cWdW][c[dj fhe]hWc,

Fb]R_cV`\_$ JRa 5URZV`a_f, N[fehji je j^[ _deh]Wd_Yi cWdW][h, An[Ykj[i ZW_bo WdWboi_i
iY^[Zkb[, Okf[hl_i[i j^[ WdWboi_i e\ iWcfb[i \eh m[j Y^[c_ijho fWhWc[j[hi ki_d] lWb_Z*
ZeYkc[dj[Z c[j^eZebe]o, IW_djW_di _dijhkc[djWj_ed _d Wd ef[hWXb[ YedZ_j_ed, N[l_[mi ZWjW
\eh Yecfb_WdY[ je gkWb_jo WdZ c[j^eZebe]_YWb h[gk_h[c[dji, =iikc[i j^[ h[ifedi_X_b_j_[i e\ j^[
Edeh]Wd_Yi IWdW][h _d ^_i WXi[dY[,

Fb]R_cV`\_$ @RaNY`, N[fehji je j^[ _deh]Wd_Yi cWdW][h, An[Ykj[i ZW_bo WdWboi_i iY^[Zkb[,
Okf[hl_i[i j^[ WdWboi_i e\ iWcfb[i \eh c[jWbb_Y [b[c[dji ki_d] lWb_Z* ZeYkc[dj[Z c[j^eZebe]o,
@eYkc[dji Wbb fheY[Zkh[i WdZ ZWjW fheZkYj_ed WYj_l_j_[i, IW_djW_di _dijhkc[djWj_ed _d Wd
ef[hWXb[ YedZ_j_ed, N[l_[mi ZWjW \eh Yecfb_WdY[ je gkWb_jo WdZ c[j^eZebe]_YWb h[gk_h[c[dji,

Fb]R_cV`\_$ B_TN[VP C_R]N_NaV\[, N[fehji je j^[ eh]Wd_Yi cWdW][h, An[Ykj[i j^[ ZW_bo
iWcfb[ fh[fWhWj_ed iY^[Zkb[, L[h\ehci j^[ [njhWYj e\ ckbj_+c[Z_W iWcfb[i \eh eh]Wd_Y
Yedij_jk[dji ki_d] lWb_Z* ZeYkc[dj[Z c[j^eZebe]o, Lh[fWh[i ZeYkc[djWj_ed \eh [njhWYj[Z
iWcfb[i, =iikc[i YkijeZo kdj_b jhWdi\[h \eh WdWboi_i,

GRPU[VPNY Fb]]\_a Fb]R_cV`\_$ B_TN[VP`, N[fehji je j^[ eh]Wd_Y cWdW][h, Kl[hi[[i Wbb
_dijhkc[dj cW_dj[dWdY[ WdZ d[m [gk_fc[dj _dijWbbWj_ed, ?edZkYji c[j^eZ Z[l[befc[dj WdZ
_cfb[c[djWj_ed jWiai,

3``V`aN[a @N[NTR_$ B_TN[VP`, N[fehji je j^[ eh]Wd_Yi cWdW][h, Anf[Z_j[i j^[ WdWboi_i e\
iWcfb[i WdZ iWcfb[ [njhWYji, An[Ykj[i ZW_bo WdWboi_i iY^[Zkb[, Okf[hl_i[i j^[ WdWboi_i e\
iWcfb[i \eh eh]Wd_Y fWhWc[j[hi ki_d] lWb_Z* ZeYkc[dj[Z c[j^eZebe]o, @eYkc[dji Wbb ZWjW
WdZ ZWjW fheZkYj_ed WYj_l_j_[i, IW_djW_di _dijhkc[djWj_ed _d Wd ef[hWXb[ YedZ_j_ed, N[l_[mi
ZWjW \eh Yecfb_WdY[ je gkWb_jo WdZ c[j^eZebe]_YWb h[gk_h[c[dji, =iikc[i j^[ h[ifedi_X_b_j_[i
e\ j^[ Kh]Wd_Yi IWdW][h _d ^_i WXi[dY[,

Fb]R_cV`\_$ ER]\_a 9R[R_NaV\[& N[fehji je j^[ eh]Wd_Yi cWdW][h, ?ecf_b[i hWm WdZ
fheY[ii[Z iWcfb[ ZWjW WdZ Wii[cXb[i _dje Yb_[dj+h[WZo h[fehji, Ed_j_Wj[i h[fehj iYWdd_d] \eh
WhY^_l_d] fkhfei[i, IW_djW_di hWm XWjY^ ZWjW _d WYY[ii_Xb[ ijehW][, IW_bi Yecfb[j[Z h[fehji je
Yb_[dji WYYehZ_d] je if[Y_\_[Z h[fehj jkhdWhekdZ iY^[Zkb[,
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DbNYVaf 3``b_N[PR BSSVPR_`& N[fehji je j^[ @_h[Yjeh* MkWb_jo =iikhWdY[, L[h\ehci gkWb_jo
Yedjheb ZWjW h[l_[m \eh jh[dZ ced_jeh_d] fkhfei[i, ?edZkYji _dj[hdWb WkZ_ji WdZ fh[fWh[i
h[fehji \eh cWdW][c[dj h[l_[m, Kl[hi[[i fhe\_Y_[dYo j[ij_d] fhe]hWc, LheY[ii gkWb_jo
Yedjheb ZWjW \eh ijWj_ij_YWb fkhfei[i, =iikc[i j^[ h[ifedi_X_b_j_[i e\ j^[ MkWb_jo =iikhWdY[
@_h[Yjeh _d ^_i WXi[dY[,

,&* %

=bb fej[dj_Wb bWXehWjeho [cfbeo[[i Wh[ iYh[[d[Z WdZ _dj[hl_[m[Z Xo ^kcWd h[iekhY[i WdZ
j[Y^d_YWb ijW\\ fh_eh je j^[_h ^_h[, P^[ fh[+iYh[[d fheY[ii _dYbkZ[i W h[l_[m e\ j^[_h
gkWb_\_YWj_edi _dYbkZ_d] [ZkYWj_ed* jhW_d_d] WdZ meha [nf[h_[dY[ je l[h_\o j^Wj j^[o ^Wl[
WZ[gkWj[ ia_bbi je f[h\ehc j^[ jWiai e\ j^[ `eX,

J[mbo ^_h[Z [cfbeo[[i h[Y[_l[ eh_[djWj_ed jhW_d_d] X[]_dd_d] j^[ \_hij ZWo e\ [cfbeoc[dj Xo
j^[ ?ecfWdo, Kh_[djWj_ed jhW_d_d] Yedi_iji e\ _d_j_Wb ^[Wbj^ WdZ iW\[jo jhW_d_d] _dYbkZ_d]
][d[hWb bWXehWjeho iW\[jo* f[hiedWb fhej[Yj_ed WdZ Xk_bZ_d] [lWYkWj_ed, Kh_[djWj_ed Wbie
_dYbkZ[i gkWb_jo WiikhWdY[ fhe]hWc jhW_d_d]* ZWjW _dj[]h_jo jhW_d_d]* WdZ Wd el[hl_[m e\ j^[
?ecfWdori ]eWbi* eX`[Yj_l[i* c_ii_ed* WdZ l_i_ed,

=bb j[Y^d_YWb ijW\\ h[Y[_l[i jhW_d_d] je Z[l[bef WdZ Z[cedijhWj[ fhe\_Y_[dYo \eh j^[ c[j^eZi
j^[o f[h\ehc, J[m WdWboiji meha kdZ[h ikf[hl_i_ed kdj_b j^[ ikf[hl_ieho ijW\\ _i iWj_i\_[Z j^Wj
W j^ehek]^ kdZ[hijWdZ_d] e\ j^[ c[j^eZ _i WffWh[dj WdZ c[j^eZ fhe\_Y_[dYo ^Wi X[[d
Z[cedijhWj[Z* j^hek]^ W fh[Y_i_ed WdZ WYYkhWYo ijkZo j^Wj ^Wi X[[d ZeYkc[dj[Z* h[l_[m[Z
WdZ Wffhel[Z Xo j^[ M= OjW\\, @WjW \hec j^[ ijkZo _i YecfWh[Z je c[j^eZ WYY[fjWdY[ b_c_ji,
E\ j^[ ZWjW _i kdWYY[fjWXb[* WZZ_j_edWb jhW_d_d] _i h[gk_h[Z, P^[ WdWboij cWo Wbie Z[cedijhWj[
fhe\_Y_[dYo Xo fheZkY_d] WYY[fjWXb[ ZWjW j^hek]^ j^[ WdWboi_i e\ Wd _dZ[f[dZ[djbo fh[fWh[Z
fhe\_Y_[dYo iWcfb[,

EdZ_l_ZkWb fhe\_Y_[dYo _i Z[cedijhWj[Z WddkWbbo \eh [WY^ c[j^eZ f[h\ehc[Z, @WjW \hec _d_j_Wb
WdZ Yedj_dk_d] fhe\_Y_[dYo Z[cedijhWj_edi Wh[ WhY^_l[Z _d j^[ _dZ_l_ZkWbri jhW_d_d] \ebZ[h,

,&+ , P^[ ^kcWd h[iekhY[i Z[fWhjc[dj fh[fWh[i W jhW_d_d] \_b[ \eh
[l[ho d[m [cfbeo[[, =bb _d\ehcWj_ed h[bWj[Z je gkWb_\_YWj_edi* [nf[h_[dY[* [nj[hdWb jhW_d_d]
Yekhi[i* WdZ [ZkYWj_ed Wh[ fbWY[Z _dje j^[ \_b[, R[h_\_YWj_ed ZeYkc[djWj_ed \eh eh_[djWj_ed*
^[Wbj^ $ iW\[jo* gkWb_jo WiikhWdY[* WdZ [j^_Yi jhW_d_d] _i Wbie _dYbkZ[Z _d j^[ \_b[,

=ZZ_j_edWb jhW_d_d] ZeYkc[djWj_ed _i WZZ[Z je j^[ \_b[ Wi _j _i Z[l[bef[Z, P^_i _dYbkZ[i
ZeYkc[djWj_ed e\ OKL kdZ[hijWdZ_d]* ZWjW \eh _d_j_Wb WdZ Yedj_dk_d] Z[cedijhWj_edi e\
fhe\_Y_[dYo* f[h\ehcWdY[ [lWbkWj_ed ijkZo ZWjW WdZ dej[i WdZ Wjj[dZWdY[ b_iji \hec ]hekf
jhW_d_d] i[ii_edi,

P^[ MkWb_jo =iikhWdY[ @[fWhjc[dj cW_djW_di j^[ [cfbeo[[ jhW_d_d] ZWjWXWi[, P^_i ZWjWXWi[ _i
W Yecfh[^[di_l[ _dl[djeho e\ jhW_d_d] ZeYkc[djWj_ed \eh [WY^ _dZ_l_ZkWb [cfbeo[[, P^[
ZWjWXWi[ [dWXb[i ikf[hl_iehi je eXjW_d Ykhh[dj ijWjki _d\ehcWj_ed ed jhW_d_d] ZWjW \eh
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_dZ_l_ZkWb [cfbeo[[i ed W `eX if[Y_\_Y XWi_i, Ej Wbie [dWXb[i j^[ cWdW][c[dj ijW\\ je _Z[dj_\o
jhW_d_d] ZeYkc[djWj_ed _d d[[Z e\ Yecfb[j_ed,

Acfbeo[[ if[Y_\_Y ZWjWXWi[ h[YehZi Wh[ Yh[Wj[Z Xo ^kcWd h[iekhY[i ed j^[ ZWj[ e\ ^_h[, @WjW
XWi[ \_[bZi \eh `eX if[Y_\_Y h[gk_h[c[dji ikY^ Wi OKL ZeYkc[djWj_ed e\ kdZ[hijWdZ_d] WdZ
WddkWb Z[cedijhWj_ed e\ WdWboj_YWb YWfWX_b_jo Wh[ WkjecWj_YWbbo ][d[hWj[Z m^[d j^[ ikf[hl_ieh
Wii_]di W `eX h[ifedi_X_b_jo, Acfbeo[[i WYademb[Z][ j^Wj j^[_h OKL h[ifedi_X_b_j_[i ^Wl[ X[[d
iWj_i\_[Z ki_d] W i[Ykh[ [b[Yjhed_Y fheY[ii m^_Y^ kfZWj[i j^[ ZWjWXWi[ h[YehZ, N[fehji Wh[
fheZkY[Z m^_Y^ ikccWh_p[ j^[ gkWb_\_YWj_edi e\ _dZ_l_ZkWb [cfbeo[[i eh Z[fWhjc[dji,
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-&( F<9A3GBEL 3CCEBI3?F

8 LheY[Zkh[i ^Wl[ X[[d Z[l[bef[Z \eh [ijWXb_i^_d] j^[ jhWY[WX_b_jo e\ ZWjW WdZ
ZeYkc[dji, P^[ fheY[Zkh[ Yedi_iji e\ W i_]dWjkh[ ^_[hWhY^o* _dZ_YWj_d] b[l[bi e\ Wkj^eh_pWj_ed
\eh i_]dWjkh[ WffhelWbi e\ ZWjW WdZ _d\ehcWj_ed m_j^_d j^[ eh]Wd_pWj_ed, O_]dWjkh[ Wkj^eh_jo _i
]hWdj[Z \eh WffhelWb e\ if[Y_\_Y WYj_edi XWi[Z ed fei_j_edWb ^_[hWhY^o m_j^_d j^[ eh]Wd_pWj_ed
WdZ ademb[Z][ e\ j^[ ef[hWj_ed j^Wj h[gk_h[i i_]dWjkh[ WffhelWb, = be] e\ i_]dWjkh[i WdZ
_d_j_Wbi e\ Wbb [cfbeo[[i _i cW_djW_d[Z Xo j^[ DN OjW\\ \eh Yheii+h[\[h[dY_d] fkhfei[i,

-&) ,

C_R`VQR[a'5UVRS 7eRPbaVcR BSSVPR_, =kj^eh_pWj_ed \eh YedjhWYji WdZ X_dZ_d] W]h[[c[dji
m_j^ ekji_Z[ fWhj_[i, =ffhelWb e\ \_dWb h[fehji* gkWb_jo WiikhWdY[ feb_Yo* OKLi* fhe`[Yj if[Y_\_Y
M=Li* ZWjW h[l_[m WdZ WffhelWb _d b_[k e\ j[Y^d_YWb cWdW][hi, Jej[8 ?edjhWYj i_]dWjkh[
Wkj^eh_jo h[i_Z[i m_j^ ?ecfWdo e\\_Y[hi edbo* m^_Y^ _dYbkZ[ j^[ Lh[i_Z[dj-?AK* ?^_[\
B_dWdY_Wb K\\_Y[h WdZ R_Y[ Lh[i_Z[dj =Zc_d_ijhWj_ed,

IVPR C_R`VQR[a$ B]R_NaV\[`'?NO\_Na\_f 6V_RPa\_, =ffhelWb e\ \_dWb h[fehji WdZ gkWb_jo
WiikhWdY[ feb_Yo _d j^[ WXi[dY[ e\ j^[ Lh[i_Z[dj, =ffhelWb e\ OKLi* fhe`[Yj if[Y_\_Y M=Li*
ZWjW h[l_[m WdZ WffhelWb _d b_[k e\ j[Y^d_YWb cWdW][hi, AijWXb_i^[i WdZ _cfb[c[dji j[Y^d_YWb
feb_Yo,

IVPR C_R`VQR[a$ 5UVRS <[S\_ZNaV\[ BSSVPR_, @[fWhjc[dj if[Y_\_Y ikffb_[i fkhY^Wi[, IEO
feb_Yo,

6V_RPa\_$ DbNYVaf 3``b_N[PR, =ffhelWb e\ \_dWb h[fehji WdZ gkWb_jo WiikhWdY[ feb_Yo _d j^[
WXi[dY[ e\ j^[ Lh[i_Z[dj, =ffhelWb e\ OKLi* fhe`[Yj if[Y_\_Y M=Li* ZWjW h[l_[m WdZ WffhelWb
_d b_[k e\ j[Y^d_YWb cWdW][hi,

6V_RPa\_$ 5YVR[a FR_cVPR`, M=L WdZ iWcfb_d] WdZ WdWboi_i fbWd WffhelWb, Lhe`[Yj if[Y_\_Y
YedjhWYji* fh_Y_d]* WdZ fh_Y[ ceZ_\_YWj_ed W]h[[c[dji, =ffhelWb WdZ WYY[fjWdY[ e\ _dYec_d]
meha* ?b_[dj i[hl_Y[i feb_Yo,

@N[NTR_`$ GRPU[VPNY 6R]N_aZR[a`, I[j^eZebe]o WdZ Z[fWhjc[dj if[Y_\_Y M=Li, @WjW
h[l_[m WdZ WffhelWb* Z[fWhjc[dj if[Y_\_Y ikffb_[i fkhY^Wi[, P[Y^d_YWb WffhelWb e\ OKLi,

@N[NTR_$ FNZ]YR @N[NTRZR[a, Ed_j_Wj_ed e\ bWXehWjeho iWcfb[ YkijeZo WdZ WYY[fjWdY[ e\
Wbb iWcfb[i, =ffhelWb e\ Z[fWhjc[dj feb_Y_[i WdZ fheY[Zkh[i, @[fWhjc[dj if[Y_\_Y ikffb_[i
fkhY^Wi[,

@N[NTR_$ ;RNYaU ! FNSRaf& =ffhelWb e\ ^[Wbj^ WdZ iW\[jo feb_Yo _d j^[ WXi[dY[ e\ j^[
Lh[i_Z[dj WdZ M= @_h[Yjeh, =ffhelWb e\ ^[Wbj^ WdZ iW\[jo OKLi, SWij[ cWd_\[ij_d] WdZ
WffhelWb,

3``V`aN[a @N[NTR_`2 GRPU[VPNY 6R]N_aZR[a`, @WjW h[l_[m WffhelWb* fkhY^Wi_d] e\
[nf[dZWXb[ ikffb_[i,
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Fb]R_cV`\_$ 8VRYQ FR_cVPR`, OWcfb_d] fbWd Z[i_]d WdZ WffhelWb, @WjW h[l_[m \eh \_[bZ
fWhWc[j[hi, OjWj[ \ehc Y[hj_\_YWj_ed, @[fWhjc[dj feb_Y_[i WdZ fheY[Zkh[i, @[fWhjc[dj
if[Y_\_Y ikffb_[i fkhY^Wi[,

Fb]R_cV`\_`$ GRPU[VPNY 6R]N_aZR[a`, @WjW h[l_[m WffhelWb* fkhY^Wi_d] e\ [nf[dZWXb[
ikffb_[i,

-&* , =bb bWXehWjeho WYj_l_j_[i h[bWj[Z je iWcfb[ YkijeZo WdZ ][d[hWj_ed
eh h[b[Wi[ e\ ZWjW ckij X[ Wffhel[Z ki_d] [_j^[h _d_j_Wbi* i_]dWjkh[i eh [b[Yjhed_Y* fWiimehZ
fhej[Yj[Z fheY[Zkh[i, P^[ _dZ_l_ZkWb* m^e Wffb_[i ^_i i_]dWjkh[ _d_j_Wb eh fWiimehZ je Wd
WYj_l_jo eh ZeYkc[dj* _i Wkj^eh_p[Z je Ze ie m_j^_d j^[ b_c_ji Wii_]d[Z je j^[c Xo j^[_h
ikf[hl_ieh, =bb mh_jj[d i_]dWjkh[i WdZ _d_j_Wbi ckij X[ Wffb_[Z _d W h[WZWXb[ \ehcWj j^Wj YWd X[
Yheii+h[\[h[dY[Z je j^[ i_]dWjkh[i WdZ _d_j_Wbi be] _\ d[Y[iiWho,

-&+ % P^[ DN ]hekf cW_djW_di W i_]dWjkh[ WdZ _d_j_Wbi be], J[m
[cfbeo[[ i_]dWjkh[i WdZ _d_j_Wbi Wh[ Wff[dZ[Z je j^[ be] ed j^[ \_hij ZWo e\ [cfbeoc[dj,
O_]dWjkh[ e\ _dZ_l_ZkWbi de bed][h [cfbeo[Z Xo j^[ YecfWdo Wh[ h[jW_d[Z* Xkj WddejWj[Z m_j^
j^[_h ZWj[ e\ j[hc_dWj_ed,
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.&( 6B5H@7AG3G<BA ! 6B5H@7AG 5BAGEB?

8 @eYkc[dj Yedjheb feb_Y_[i ^Wl[ X[[d [ijWXb_i^[Z m^_Y^ if[Y_\o j^Wj Wdo
ZeYkc[dj ki[Z Wi Wd _d\ehcWj_ed iekhY[ eh \eh h[YehZ_d] WdWboj_YWb eh gkWb_jo Yedjheb
_d\ehcWj_ed ckij X[ cWdW][Z ki_d] Z[\_d[Z ZeYkc[dj Yedjheb fheY[Zkh[i, =YYehZ_d]bo*
feb_Y_[i WdZ fheY[Zkh[i h[gk_h[Z \eh j^[ Yedjheb* fhej[Yj_ed* WdZ ijehW][ e\ Wdo _d\ehcWj_ed
h[bWj[Z je j^[ fheZkYj_ed e\ WdWboj_YWb ZWjW WdZ j^[ ef[hWj_ed e\ j^[ gkWb_jo ioij[c je Wiikh[ _ji
_dj[]h_jo WdZ jhWY[WX_b_jo ^Wl[ X[[d [ijWXb_i^[Z WdZ _cfb[c[dj[Z _d j^[ bWXehWjeho, P^[ ioij[c
YedjW_di ik\\_Y_[dj Yedjhebi \eh cWdW]_d]* WhY^_l_d] WdZ h[YedijhkYj_d] Wbb fheY[ii ij[fi m^_Y^
Yedjh_Xkj[Z je j^[ ][d[hWj_ed e\ Wd WdWboj_YWb j[ij h[ikbj, Qi_d] j^_i ioij[c* Wd WkZ_j jhW_b \eh
h[fehj[Z ZWjW YWd X[ fheZkY[Z* [ijWXb_i^_d] Yecfb[j[ jhWY[WX_b_jo \eh j^[ h[ikbj,

.&) , =Zc_d_ijhWj_l[ &ded+WdWboj_YWb' h[YehZi Wh[ cWdW][Z Xo j^[ gkWb_jo
WiikhWdY[ Z[fWhjc[dj, P^[i[ h[YehZi Yedi_ij e\ [b[Yjhed_Y ZeYkc[dji m^_Y^ Wh[ h[jW_d[Z _d W
b_c_j[Z WYY[ii [b[Yjhed_Y Z_h[Yjeho eh fWf[h ZeYkc[dji* m^_Y^ Wh[ h[b[Wi[Z je j^[ j[Y^d_YWb ijW\\
kfed if[Y_\_Y h[gk[ij,

, P^[ gkWb_jo WiikhWdY[ ]hekf Wffhel[i WdZ
cWdW][i Wbb \ehci ki[Z Wi [_j^[h ijWdZ+Wbed[ ZeYkc[dji eh _d be]Xeeai je [dikh[ j^[_h
jhWY[WX_b_jo, Behci Wh[ ][d[hWj[Z Wi Yecfkj[h \_b[i edbo WdZ Wh[ cW_djW_d[Z _d W b_c_j[Z WYY[ii
cWij[h Z_h[Yjeho, P^[ M= ijW\\ Wbie cWdW][i WdZ Wffhel[i ceZ_\_YWj_edi je [n_ij_d] \ehci,
KXieb[j[ [Z_j_edi e\ ceZ_\_[Z \ehci Wh[ h[jW_d[Z \eh i[l[d o[Whi,

=ffhel[Z \ehci Wh[ Wii_]d[Z W 3+Y^WhWYj[h Wbf^Wdkc[h_Y YeZ[, P^[ \_hij jme Wbf^W Y^WhWYj[hi
Z[i_]dWj[ j^[ Z[fWhjc[dj j^Wj ki[i j^[ \ehc9 j^[ d[nj j^h[[ Z_]_ji Wh[ i[gk[dj_Wbbo Wii_]d[Z
dkcX[h,

J[m \ehci ckij _dYbkZ[ j^[ dWc[ =YYkj[ij HWXehWjeh_[i WdZ Wffhefh_Wj[ ifWY[i \eh i_]dWjkh[i
e\ WffhelWb WdZ ZWj[i, Bkhj^[h Z[i_]d if[Y_\_YWj_edi Wh[ j^[ h[ifedi_X_b_jo e\ j^[ eh_]_dWj_d]
Z[fWhjc[dj,

P^[ j[Y^d_YWb ijW\\ _i h[gk_h[Z je Yecfb[j[ Wbb \ehci je j^[ cWn_ckc [nj[dj feii_Xb[, E\
_d\ehcWj_ed \eh W if[Y_\_Y _j[c _i kdWlW_bWXb[* j^[ WdWboij _i h[gk_h[Z je sVt j^[ _d\ehcWj_ed
XbeYa, P^[ ijW\\ _i Wbie h[gk_h[Z je sVt j^[ kdYecfb[j[Z fehj_edi e\ W be]Xeea eh be]Xeea
\ehc _\ j^[ ZWori WdWboi_i Ze[i dej \_bb j^[ [dj_h[ fW][ e\ j^[ \ehc,

, =bb bWXehWjeho be]Xeeai Wh[ Yedjhebb[Z ZeYkc[dji j^Wj Wh[ Yecfh_i[Z e\
Wffhel[Z \ehci ki[Z je ZeYkc[dj if[Y_\_Y fheY[ii[i, J[m be]i Wh[ dkcX[h[Z WdZ _iik[Z je W
if[Y_\_Y _dZ_l_ZkWb m^e _i Wii_]d[Z h[ifedi_X_b_jo \eh j^[ be], KbZ be]i Wh[ h[jkhd[Z je M= \eh
[djho _dje j^[ ZeYkc[dj WhY^_l[ ioij[c m^[h[ j^[o Wh[ h[jW_d[Z \eh i[l[d &5' o[Whi,
HWXehWjeho ijW\\ cWo ^ebZ W cWn_ckc e\ jme Yedi[Ykj_l[bo ZWj[Z be]Xeeai e\ j^[ iWc[ jof[
_d j^[ bWXehWjeho _dYbkZ_d] j^[ ceij h[Y[djbo _iik[Z Xeea je i_cfb_\o h[l_[m e\ h[Y[djbo
Yecfb[j[Z WdWboi_i,

G[o bWXehWjeho ZeYkc[dji j^Wj Wh[ Z_ijh_Xkj[Z _dj[hdWbbo WdZ
[nj[hdWbbo Wh[ dkcX[h[Z \eh jhWYa_d] fkhfei[i, EdZ_l_ZkWbi h[Y[_l_d] ZeYkc[dji* m^e ckij X[



DKIZOUT -%'1 4UI[SKTZGZOUT ! 4UI[SKTZ 3UTZXUR
AW][ 02 e\ /.3

N[l_i_ed @Wj[8 IWhY^ 0..7

_d\ehc[Z m^[d Y^Wd][i eYYkh h[Y[_l[ Yedjhebb[Z Yef_[i e\ j^ei[ ZeYkc[dji, ?edjhebb[Z ijWjki
i_cfb_\_[i ZeYkc[dj kfZWj[i WdZ h[jh_[lWb e\ ekjZWj[Z ZeYkc[dji, ?edjheb _i cW_djW_d[Z
j^hek]^ W ZeYkc[dj dkcX[h_d] fheY[Zkh[ WdZ ZeYkc[dj Yedjheb be]Xeea m^_Y^ _Z[dj_\_[i j^[
_dZ_l_ZkWb h[Y[_l_d] j^[ Yedjhebb[Z ZeYkc[dj WdZ j^[ ZWj[ e\ h[Y[_fj, G[o ZeYkc[dji Wh[ Wbie
Z_ijh_Xkj[Z Wi kdYedjhebb[Z ZeYkc[dji _\ j^[ h[Y_f_[dj Ze[i dej h[gk_h[ kfZWj[Z Yef_[i m^[d
Y^Wd][i eYYkh, G[o ZeYkc[dji _d kdYedjhebb[Z ijWjki Wh[ dkcX[h[Z WdZ jhWYa[Z ki_d] j^[
iWc[ fheY[Zkh[i Wi Yedjhebb[Z ZeYkc[dji,

DbNYVaf Ff`aRZ` @N[bNY "DF@#& =bb MOIi Wh[ Wii_]d[Z W dkcX[h fh_eh je Z_ijh_Xkj_ed,
P^[ dkcX[h* ZWj[ e\ Z_ijh_Xkj_ed* WdZ _Z[dj_jo e\ j^[ _dZ_l_ZkWb h[Y[_l_d] j^[ ZeYkc[dj Wh[
h[YehZ[Z _d j^[ ZeYkc[dj Yedjheb be]Xeea, P^[ dkcX[h_d] ioij[c _i h[ijWhj[Z m_j^ [WY^ d[m
lebkc[* m^_Y^ Yehh[ifedZi je j^[ WddkWb h[l_i_ed e\ j^[ MOI, Ab[Yjhed_Y l[hi_edi Wh[
Z_ijh_Xkj[Z Wi h[WZ edbo \_b[i j^Wj Wh[ fWiimehZ fhej[Yj[Z,

FaN[QN_Q B]R_NaV[T C_\PRQb_R` "FBC`#& OKLi Wh[ cW_djW_d[Z Xo fh[+Z[i_]dWj_d] j^[
dkcX[hi e\ e\\_Y_Wb Yef_[i e\ ZeYkc[dji j^Wj Wh[ fbWY[Z _dje Y_hYkbWj_ed m_j^_d j^[ bWXehWjeho,
K\\_Y_Wb ZeYkc[dji Wh[ Yef_[Z je ]h[[d fWf[h WdZ fbWY[Z _dje j^[ Wffhefh_Wj[ bWXehWjeho
i[Yj_ed Wi \ebbemi8

=Zc_d_ijhWj_l[8 Kd[ cWij[h Yefo \eh j^[ WZc_d_ijhWj_l[ \_b[,

OWcfb[ IWdW][c[dj8 Kd[ Yedjhebb[Z ]h[[d Yefo \eh j^[ iWcfb[ cWdW][c[dj \_b[,

Kh]Wd_Yi HWXehWjeh_[i8 Pme Yedjhebb[Z ]h[[d Yef_[i* ed[ \eh j^[ W\\[Yj[Z bWXehWjeho Wh[W* WdZ
ed[ \eh j^[ eh]Wd_Yi bWXehWjeho \_b[,

Edeh]Wd_Yi HWXehWjeh_[i8 Pme Yedjhebb[Z ]h[[d Yef_[i* ed[ \eh j^[ W\\[Yj[Z bWXehWjeho Wh[W* WdZ
ed[ \eh j^[ _deh]Wd_Yi bWXehWjeho \_b[,

B_[bZ O[hl_Y[i8 Kd[ Yedjhebb[Z ]h[[d Yefo \eh [WY^ \_[bZ iWcfb_d] j[Wc &][d[hWbbo W i_d]b[ \_[bZ
j[Y^d_Y_Wd',

P^[ eh_]_dWb* i_]d[Z Yefo e\ j^[ OKL _i cW_djW_d[Z _d j^[ cWij[h OKL X_dZ[h Xo j^[ M= ijW\\,
P^[ M= ijW\\ Yebb[Yji ekjZWj[Z l[hi_edi e\ OKLi Wi j^[o Wh[ h[fbWY[Z WdZ WhY^_l[Z \eh W f[h_eZ
e\ i[l[d &5' o[Whi _d j^[ M= WhY^_l[i, Ab[Yjhed_Y l[hi_edi e\ ekjZWj[Z OKLi Wh[ cel[Z \hec
j^[ WYj_l[ OKL Z_h[Yjeho je j^[ _dWYj_l[ Z_h[Yjeho,

.&* , =bb h[YehZi h[bWj[Z je j^[ WdWboi_i e\ iWcfb[i WdZ j^[ fheZkYj_ed e\ Wd
WdWboj_YWb h[ikbj Wh[ WhY^_l[Z _d i[Ykh[ ZeYkc[dj ijehW][ eh ed [b[Yjhed_Y c[Z_W WdZ YedjW_d
ik\\_Y_[dj Z[jW_b je fheZkY[ Wd WkZ_j jhW_b m^_Y^ h[+Yh[Wj[i j^[ WdWboj_YWb h[ikbj, P^[i[ h[YehZi
_dYbkZ[ _d\ehcWj_ed h[bWj[Z je j^[ eh_]_dWb Yb_[dj h[gk[ij* Xejjb[ ehZ[h* iWcfb[ be]_d WdZ
YkijeZo* ijehW][* iWcfb[ fh[fWhWj_ed* WdWboi_i* ZWjW h[l_[m WdZ ZWjW h[fehj_d],

AWY^ Z[fWhjc[dj _dlebl[Z _d j^_i fheY[ii cW_djW_di Yedjhebb[Z ZeYkc[dji m^_Y^ [dWXb[ j^[c
je cW_djW_d h[YehZi e\ Yh_j_YWb _d\ehcWj_ed h[b[lWdj je j^[_h Z[fWhjc[djri fheY[ii,
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.&+ , =bb _d\ehcWj_ed WdZ ZWjW h[bWj[Z je j^[ gkWb_jo
ioij[c _i ijeh[Z _d W h[ijh_Yj[Z WYY[ii Z_h[Yjeho ed j^[ d[jmeha i[hl[h, Ed\ehcWj_ed ed j^_i
Z_h[Yjeho _i XWYa[Z+kf ZW_bo, Qi[hi e\ j^[ gkWb_jo WiikhWdY[ _d\ehcWj_ed WdZ ZWjW ^Wl[ sh[WZ+
edbot WYY[ii je j^[ \_b[i YedjW_d[Z _d j^[ Z_h[Yjeho, P^[ M= ijW\\ WdZ j^[ bWXehWjeho Z_h[Yjeh
^Wl[ mh_j[ YWfWX_b_jo _d j^_i Z_h[Yjeho,

P^_i Z_h[Yjeho YedjW_di Wbb Ykhh[dj WdZ WhY^_l[Z gkWb_jo ioij[c cWdkWbi* OKLi* Yedjheb b_c_ji*
I@H ijkZ_[i* fh[Y_i_ed WdZ WYYkhWYo ZWjW* e\\_Y_Wb \ehci* _dj[hdWb WkZ_j h[fehji* fhe\_Y_[dYo j[ij
iYeh[i WdZ c[jh_Yi YWb_XhWj_ed _d\ehcWj_ed,

P^[ \ebbem_d] _d\ehcWj_ed _i h[jW_d[Z _d j^[ Z_h[Yjeho8

MkWb_jo Ooij[c IWdkWbi EdWYj_l[ OjWdZWhZ Kf[hWj_d] LheY[Zkh[i
OjWdZWhZ Kf[hWj_d] LheY[Zkh[i I[j^eZ @[j[Yj_ed H_c_j @WjW
=OPI $ JEOP I[j^eZi I[jh_Yi Edl[djeho $ ?Wb_XhWj_ed @WjW
>ejjb[mWh[ $ Lh[i[hlWj_l[ M? @WjW I_YheX_ebe]o N[W][dj @WjW
?[hj_\_YWj_ed @eYkc[djWj_ed L[h\ehcWdY[ H_c_ji
?^Wd][ IWdW][c[dj @WjW Lhe\_Y_[dYo P[ij OYeh[i $ OjWj_ij_Yi
Anj[hdWb =kZ_j N[fehji Lhe`[Yj Of[Y_\_Y =dWboj_YWb N[gk_h[c[dji
Edj[hdWb =kZ_j N[fehji M? N[fehj N[l_[mi
?ehh[Yj_l[ =Yj_ed @WjWXWi[ N[]kbWjeho =][dYo MkWb_jo @eYkc[dji
HWXehWjeho Behci @_h[Yjeho OjW\\ >_ei =dZ FeX @[iYh_fj_edi
D[Wbj^ $ OW\[jo IWdkWbi OjWj[ Of[Y_\_Y I[j^eZi

.&, , =bb ZWjW h[bWj[Z je j^[ WdWboi_i e\ \_[bZ iWcfb[i Wh[ h[jW_d[Z Wi [_j^[h
fWf[h eh [b[Yjhed_Y h[YehZi j^Wj YWd X[ h[jh_[l[Z je Yecf_b[ W jhWY[WXb[ WkZ_j jhW_b \eh Wdo
h[fehj[Z h[ikbj, =bb _d\ehcWj_ed _i b_da[Z je j^[ Yb_[dj `eX WdZ iWcfb[ dkcX[h* m^_Y^ i[hl[i Wi
W h[\[h[dY[ \eh Wbb iWcfb[ h[bWj[Z _d\ehcWj_ed jhWYa_d],

?h_j_YWb j_c[i _d j^[ b_\[ e\ j^[ iWcfb[ \hec Yebb[Yj_ed j^hek]^ WdWboi_i je Z_ifeiWb Wh[
ZeYkc[dj[Z, P^_i _dYbkZ[i ZWj[ WdZ j_c[ e\ Yebb[Yj_ed* h[Y[_fj Xo j^[ bWXehWjeho* fh[fWhWj_ed
j_c[i WdZ ZWj[i* WdWboi_i j_c[i WdZ ZWj[i WdZ ZWjW h[fehj_d] _d\ehcWj_ed, =dWboi_i j_c[i Wh[
YWbYkbWj[Z _d ^ekhi \eh c[j^eZi m^[h[ ^ebZ_d] j_c[ _i if[Y_\_[Z _d ^ekhi &"50 ^ekhi',

OWcfb[ fh[fWhWj_ed _d\ehcWj_ed _i h[YehZ[Z _d W i[fWhWj[ Yedjhebb[Z be]Xeea, Ej _dYbkZ[i
iWcfb[ _Z[dj_\_YWj_ed dkcX[hi* jof[i e\ WdWboi_i* fh[fWhWj_ed WdZ Yb[Wdkf c[j^eZi* iWcfb[
m[_]^ji WdZ lebkc[i* h[W][dj bej dkcX[hi WdZ lebkc[i WdZ Wdo ej^[h _d\ehcWj_ed f[hj_d[dj je
j^[ fh[fWhWj_ed fheY[Zkh[,

Ed\ehcWj_ed h[bWj[Z je j^[ _Z[dj_\_YWj_ed e\ j^[ _dijhkc[dj ki[Z \eh WdWboi_i _i f[hcWd[djbo
WjjWY^[Z je j^[ [b[Yjhed_Y h[YehZ, P^[ h[YehZ _dYbkZ[i Wd [b[Yjhed_Y ZWjW \_b[ j^Wj _dZ_YWj[i Wbb
_dijhkc[dj YedZ_j_edi [cfbeo[Z \eh j^[ WdWboi_i* _dYbkZ_d] j^[ jof[ e\ WdWboi_i YedZkYj[Z, P^[
WdWboijri _Z[dj_\_YWj_ed _i [b[Yjhed_YWbbo WjjWY^[Z je j^[ h[YehZ, P^[ _dijhkc[dj jkd_d] WdZ
YWb_XhWj_ed ZWjW _i [b[Yjhed_YWbbo b_da[Z je j^[ iWcfb[ eh b_da[Z j^ek]^ fWf[h be]i m^_Y^ m[h[
ki[Z _d j^[ ZeYkc[djWj_ed e\ j^[ WdWboi_i, MkWb_jo Yedjheb WdZ f[h\ehcWdY[ Yh_j[h_W Wh[
f[hcWd[djbo b_da[Z je j^[ fWf[h WhY^_l[ eh [b[Yjhed_Y \_b[,
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LWf[h h[YehZi \eh j^[ _Z[dj_jo* h[Y[_fj* fh[fWhWj_ed WdZ [lWbkWj_ed e\ Wbb ijWdZWhZi WdZ h[W][dji
ki[Z _d j^[ WdWboi_i Wh[ ZeYkc[dj[Z _d fh[fWh[Z h[YehZi WdZ cW_djW_d[Z _d Yedjhebb[Z
ZeYkc[dji eh \_b[i, Hej dkcX[h _d\ehcWj_ed b_da_d] j^[i[ cWj[h_Wbi je j^[ WdWboi_i f[h\ehc[Z
_i h[YehZ[Z _d j^[ be]Xeeai WiieY_Wj[Z m_j^ j^[ iWcfb[i _d m^_Y^ j^[o m[h[ ki[Z,

IWdkWb YWbYkbWj_edi eh f[Wa _dj[]hWj_edi j^Wj m[h[ f[h\ehc[Z Zkh_d] j^[ ZWjW h[l_[m Wh[
h[jW_d[Z Wi fWf[h eh iYWdd[Z ZeYkc[dji WdZ _dYbkZ[Z Wi fWhj e\ j^[ [b[Yjhed_Y WhY^_l[,
O_]dWjkh[i \eh ZWjW h[l_[m Wh[ h[jW_d[Z ed fWf[h eh Wi iYWdd[Z l[hi_edi e\ j^[ fWf[h h[YehZ \eh
j^[ f[hcWd[dj [b[Yjhed_Y \_b[,

.&- Kf[hWj_edWb ZeYkc[dji _dYbkZ_d] OKLi* MkWb_jo
IWdkWbi* f[hiedd[b _d\ehcWj_ed* _dj[hdWb ef[hWj_edi ijWj_ij_Yi* WdZ bWXehWjeho WkZ_j h[fehji Wh[
Yedi_Z[h[Z Yed\_Z[dj_Wb Xki_d[ii _d\ehcWj_ed, Ojh_Yj Yedjhebi Wh[ fbWY[Z ed j^[ h[b[Wi[ e\ j^_i
_d\ehcWj_ed je ekji_Z[ fWhj_[i,

N[b[Wi[ e\ ?>E je ekji_Z[ fWhj_[i eh eh]Wd_pWj_edi cWo X[ Wkj^eh_p[Z kfed [n[Ykj_ed e\ W
Yed\_Z[dj_Wb_jo W]h[[c[dj X[jm[[d =YYkj[ij WdZ j^[ h[Y[_l_d] eh]Wd_pWj_ed eh _dZ_l_ZkWb, ?>E
_d\ehcWj_ed h[b[Wi[ _i Wkj^eh_p[Z \eh j^_hZ fWhjo WkZ_jehi WdZ Yecc[hY_Wb Yb_[dji _d [b[Yjhed_Y
ceZ[ Wi =ZeX[ =YheXWj ,L@B \ehcWj edbo,

.&. ?^Wd][i je ie\jmWh[ Wh[ ZeYkc[dj[Z Wi j[nj
m_j^_d j^[ YeZ[ e\ j^[ fhe]hWc kdZ[h]e_d] Y^Wd][, @eYkc[djWj_ed _dYbkZ[i W Z[iYh_fj_ed e\
j^[ Y^Wd][* h[Wied \eh Y^Wd][ WdZ j^[ ZWj[ j^[ Y^Wd][ mWi fbWY[Z _dje [\\[Yj, @eYkc[djWj_ed
_dZ_YWj_d] j^[ WZ[gkWYo e\ j^[ Y^Wd][ _i fh[fWh[Z \ebbem_d] j^[ [lWbkWj_ed Xo j^[ ki[h m^e
h[gk[ij[Z j^[ Y^Wd][,

.&/ , =YYkj[ij HWXehWjeh_[i fheZkY[i Z_]_jWb \_b[i e\ Wbb hWm WdZ
fheY[ii[Z ZWjW m^_Y^ _i cW_djW_d[Z \eh W c_d_ckc f[h_eZ e\ i[l[d &5' o[Whi, P^[ WhY^_l[Z
\_b[i Yedi_ij e\ Wbb hWm ZWjW \_b[i WdZ iekhY[ ZeYkc[dji WiieY_Wj[Z m_j^ j^[ WdWboi_i e\ \_[bZ
iWcfb[i WdZ fhe\_Y_[dYo j[ij iWcfb[i, @WjW \_b[i WdZ iekhY[ ZeYkc[dji WiieY_Wj[Z m_j^
c[j^eZ YWb_XhWj_ed WdZ fhe`[Yj WdZ c[j^eZ gkWb_jo Yedjheb Wh[ Wbie WhY^_l[Z, =\j[h i[l[d
o[Whi* j^[ \_b[i Wh[ Z_iYWhZ[Z kdb[ii YedjhWYjkWb WhhWd][c[dji [n_ij m^_Y^ Z_YjWj[ Z_\\[h[dj
h[gk_h[c[dji, ?b_[dj eh h[]kbWjeho W][dYo if[Y_\_Y ZWjW h[j[dj_ed fhWYj_Y[i Wh[ [cfbeo[Z \eh
i[l[hWb ]el[hdc[dj eh]Wd_pWj_edi ikY^ Wi j^[ @[fWhjc[dj e\ @[\[di[ WdZ j^[ IWiiWY^ki[jji
@[fWhjc[dj e\ Adl_hedc[djWb Lhej[Yj_ed j^Wj h[gk_h[ W h[j[dj_ed f[h_eZ e\ j[d &/.' o[Whi,
@WjW WhY^_l_d] cWo Wbie X[ [nj[dZ[Z kf je j[d &/.' o[Whi \eh if[Y_\_Y Yecc[hY_Wb Yb_[dji _d
h[ifedi[ je YedjhWYjkWb h[gk_h[c[dji,

?ecfb[j[ ZWj[ WdZ j_c[ ijWcf[Z L@B h[fehji Wh[ ][d[hWj[Z WkjecWj_YWbbo \hec j^[ bWXehWjeho
_d\ehcWj_ed cWdW][c[dj ioij[c &HEIO' ki_d] j^[ iekhY[ ZeYkc[dji WhY^_l[Z ed j^[
ZeYkc[dj i[hl[h, P^[i[ iekhY[ ZeYkc[dji Wh[ cW_djW_d[Z ed W ZeYkc[dj i[hl[h WdZ
WhY^_l[Z je fh_cWho WdZ Ybed[ jWf[i, P^[ fh_cWho jWf[i h[cW_d ed fh[c_i[i m^_b[ j^[ Ybed[
jWf[i Wh[ jWa[d je W i[Ykh[ e\\i_j[ beYWj_ed \eh f[hcWd[dj ijehW][, >ej^ j^[ fh_cWho WdZ Ybed[
jWf[i h[cW_d _d ijehW][ \eh j^[ h[cW_dZ[h e\ j^[ WhY^_l[ f[h_eZ,
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.&0 , P^[ YecfWdo cW_djW_di W jhW_d_d] h[YehZ \eh Wbb [cfbeo[[i j^Wj ZeYkc[dji j^Wj
j^[o ^Wl[ h[Y[_l[Z _dijhkYj_ed ed WZc_d_ijhWj_l[ WdZ j[Y^d_YWb jWiai j^Wj Wh[ h[gk_h[Z \eh j^[
`eX j^[o f[h\ehc, PhW_d_d] h[YehZi \eh _dZ_l_ZkWbi [cfbeo[Z Xo j^[ YecfWdo Wh[ h[jW_d[Z \eh W
f[h_eZ e\ i_n cedj^i \ebbem_d] j^[_h j[hc_dWj_ed e\ [cfbeoc[dj,

, P^[ DkcWd N[iekhY[i Chekf &DN' _d_j_Wj[i jhW_d_d] \_b[i, P^[
M= ijW\\* j^hek]^ j^[ =ii_ijWdj MkWb_jo =iikhWdY[ e\\_Y[h* h[jW_di j^[ h[ifedi_X_b_jo \eh j^[
cW_dj[dWdY[ WdZ jhWYa_d] e\ Wbb jhW_d_d] h[bWj[Z ZeYkc[djWj_ed _d j^[ \_b[, P^[ \_b[ _i X[]kd ed
j^[ \_hij ZWo e\ [cfbeoc[dj, Ed\ehcWj_ed h[gk_h[Z \eh j^[ \_b[ _dYbkZ[i W Yefo e\ j^[
_dZ_l_ZkWbri ceij Ykhh[dj h[ikc[* Z[jW_b_d] meha [nf[h_[dY[ WdZ W Yefo e\ Wdo Yebb[][ Z_fbecWi
WdZ jhWdiYh_fj&i', Ed\ehcWj_ed WZZ[Z ed j^[ \_hij ZWo _dYbkZ[i ZeYkc[djWj_ed e\ ^[Wbj^ WdZ
iW\[jo jhW_d_d]* gkWb_jo WiikhWdY[ jhW_d_d] WdZ W i_]d[Z ZWjW _dj[]h_jo jhW_d_d] WdZ [j^_YWb
YedZkYj W]h[[c[dj,

PhW_d_d] ZeYkc[djWj_ed* jhW_d_d] h[gk_h[c[dji* WdWboij fhe\_Y_[dYo _d\ehcWj_ed WdZ ej^[h
jhW_d_d] h[bWj[Z ikffehj ZeYkc[djWj_ed _i jhWYa[Z ki_d] W Ykijec_p[Z ZWjWXWi[ Wffb_YWj_ed
&O[Yj_ed 2,1', @WjWXWi[ [njhWYji fhel_Z[ Wd _j[c_p[Z b_ij_d] e\ if[Y_\_Y jhW_d_d] h[gk_h[c[dji Xo
`eX \kdYj_ed, PhW_d_d] ijWjki ikccWh_[i \eh _dZ_l_ZkWb WdWboiji fehjhWo ZWj[i e\ Yecfb[j_ed \eh
`eX if[Y_\_Y jhW_d_d] h[gk_h[c[dji%

.&1 , P^[ ikf[hl_ieh e\ [WY^ d[m [cfbeo[[ _i h[ifedi_Xb[ \eh Z[l[bef_d] W
jhW_d_d] fbWd \eh [WY^ d[m [cfbeo[[, P^[ ikf[hl_ieh [lWbkWj[i j^[ [cfbeo[[i jhW_d_d] fhe]h[ii
Wj h[]kbWh \h[gk[dY_[i, Okffehj_d] ZeYkc[djWj_ed* _dYbkZ_d] Z[cedijhWj_ed e\ YWfWX_b_jo WdZ
fh[Y_i_ed WdZ WYYkhWYo ijkZ_[i* m^_Y^ Z[cedijhWj[ Wd WdWboijri fhe\_Y_[dYo \eh W if[Y_\_Y j[ij* Wh[
WZZ[Z je j^[ jhW_d_d] \_b[ Wi Yecfb[j[Z, Acfbeo[[i WdZ ikf[hl_iehi l[h_\o ZeYkc[djWj_ed e\
kdZ[hijWdZ_d] &@KQ' \eh Wbb Wii_]d[Z ijWdZWhZ ef[hWj_d] fheY[Zkh[i _d j^[ jhW_d_d] ZWjWXWi[,
?[hj_\_YWj[i eh Z_fbecWi \eh Wdo e\\+i_j[ jhW_d_d] Wh[ Wbie WZZ[Z je j^[ \_b[,
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CKW[OXKSKTZ8 @eYkc[dj[Z fheY[Zkh[i* m^_Y^ [ijWXb_i^ jhWY[WX_b_jo X[jm[[d Wdo c[Wikh[Z lWbk[
WdZ W dWj_edWb h[\[h[dY[ ijWdZWhZ* Wh[ [ijWXb_i^[Z Xo j^[ bWXehWjeho Wi h[gk_h[Z, =bb c[jh_Y
c[Wikh[c[dji Wh[ jhWY[WXb[ je JEOP h[\[h[dY[ m[_]^ji eh j^[hcec[j[hi j^Wj Wh[ YWb_XhWj[Z ed
W h[]kbWh iY^[Zkb[, =bb Y^[c_YWbi ki[Z \eh YWb_XhWj_ed e\ W gkWdj_jWj_l[ fheY[ii Wh[ jhWY[WXb[ je
Wd JEOP h[\[h[dY[ j^Wj _i ZeYkc[dj[Z Xo j^[ l[dZeh ki_d] W Y[hj_\_YWj[ e\ jhWY[WX_b_jo, P^[
bWXehWjeho cW_djW_di W ZeYkc[djWj_ed ioij[c j^Wj [ijWXb_i^[i j^[ jhWY[WX_b_jo b_dai, P^[
fheY[Zkh[i \eh l[h_\o_d] WdZ ZeYkc[dj_d] jhWY[WX_b_jo Wh[ ZeYkc[dj[Z _d ijWdZWhZ ef[hWj_d]
fheY[Zkh[i,

/&) , =YYkj[ij ki[i JEOP
j^[hcec[j[hi je YWb_XhWj[ Yecc[hY_Wbbo fkhY^Wi[Z j^[hcec[j[hi fh_eh je j^[_h ki[ _d j^[
bWXehWjeho WdZ WddkWbbo j^[h[W\j[h \eh b_gk_Z _d ]bWii j^[hcec[j[hi eh gkWhj[hbo \eh [b[Yjhed_Y
j[cf[hWjkh[ c[Wikh_d] Z[l_Y[i,, E\ d[Y[iiWho* j^[hcec[j[hi Wh[ Wii_]d[Z Yehh[Yj_ed \WYjehi
j^Wj Wh[ Z[j[hc_d[Z Zkh_d] j^[_h YWb_XhWj_ed ki_d] Wd JEOP j^[hcec[j[h Wi j^[ ijWdZWhZ, P^[
Yehh[Yj_ed \WYjeh _i ZeYkc[dj[Z _d W j^[hcec[j[h YWb_XhWj_ed ZWjWXWi[ WdZ ed W jW] WjjWY^[Z je
j^[ j^[hcec[j[h, P^[ Yehh[Yj_ed \WYjeh _i Wffb_[Z je j[cf[hWjkh[ c[Wikh[c[dji X[\eh[
h[YehZ_d] j^[ c[Wikh[c[dj _d j^[ j[cf[hWjkh[ be], ?Wb_XhWj_ed e\ [WY^ j^[hcec[j[h _i l[h_\_[Z
WdZ ZeYkc[dj[Z ed W h[]kbWh iY^[Zkb[, P^[ JEOP j^[hcec[j[h _i Y^[Ya[Z \eh WYYkhWYo Xo W
gkWb_\_[Z l[dZeh [l[ho \_l[ &3' o[Whi \ebbem_d] j^[ if[Y_\_YWj_edi \eh JEOP j^[hcec[j[h
YWb_XhWj_ed l[h_\_YWj_ed Z[jW_b[Z _d j^[ kd_j[Z OjWj[i Adl_hedc[djWb Lhej[Yj_ed =][dYori
sIWdkWb \eh j^[ ?[hj_\_YWj_ed e\ HWXehWjeh_[i =dWbop_d] @h_da_d] SWj[ht* B_\j^ AZ_j_ed*
FWdkWho 0..3,

/&* , =YYkj[ij ki[i YWb_XhWj[Z
m[_]^ji* m^_Y^ Wh[ jhWY[WXb[ je JEOP ijWdZWhZ m[_]^ji je YWb_XhWj[ Wbb XWbWdY[i ki[Z _d j^[
bWXehWjeho, >WbWdY[i Wh[ YWb_XhWj[Z je if[Y_\_Y jeb[hWdY[i m_j^_d j^[ _dj[dZ[Z ki[ hWd][ e\ j^[
XWbWdY[, ?Wb_XhWj_ed Y^[Yai Wh[ h[gk_h[Z ed [WY^ ZWo e\ ki[, E\ j^[ jeb[hWdY[ Yh_j[h_W Wh[ dej
WY^_[l[Z* Yehh[Yj_l[ WYj_ed if[Y_\_[Z _d j^[ XWbWdY[ YWb_XhWj_ed OKL _i Wffb_[Z X[\eh[ j^[
XWbWdY[ YWd X[ ki[Z \eh bWXehWjeho c[Wikh[c[dji, N[YWb_XhWj_ed e\ Wbb YWb_XhWj_ed m[_]^ji _i
YedZkYj[Z WdZ ZeYkc[dj[Z ed W X_WddkWb XWi_i,

/&+ , =bb Y^[c_YWbi* m_j^ j^[ [nY[fj_ed e\ Xkba Zho
Y^[c_YWbi WdZ WY_Zi* fkhY^Wi[Z Wi h[\[h[dY[ ijWdZWhZi \eh ki[ _d c[j^eZ YWb_XhWj_ed ckij
[ijWXb_i^ jhWY[WX_b_jo je JEOP h[\[h[dY[Z cWj[h_Wb j^hek]^ W jhWY[WX_b_jo Y[hj_\_YWj[, LheY[ii
b_dai Wh[ [ijWXb_i^[Z j^Wj [dWXb[ W YWb_XhWj_ed ijWdZWhZ iebkj_ed je X[ jhWY[Z je _ji JEOP
h[\[h[dY[ Y[hj_\_YWj[,

?^[c_YWb ijWdZWhZi ki[Z \eh WdWboi_i ckij c[[j j^[ fkh_jo if[Y_\_YWj_edi e\ j^[ c[j^eZ, P^[i[
if[Y_\_YWj_edi ckij X[ ijWj[Z _d j^[ h[W][dji i[Yj_ed e\ j^[ c[j^eZ OKL,

/&, Anf_hWj_ed ZWj[ _d\ehcWj_ed \eh
Wbb fkhY^Wi[Z ijWdZWhZi* fh[fWh[Z ijWdZWhZ iebkj_edi WdZ i[b[Yj[Z h[W][dji _i fhel_Z[Z je
=YYkj[ij Xo j^[ l[dZeh Wi W YedZ_j_ed e\ fkhY^Wi[, J[Wj cWj[h_Wbi WdZ _deh]Wd_Y h[W][dji Wh[
dej h[gk_h[Z je X[ fkhY^Wi[Z m_j^ [nf_hWj_ed ZWj[i, Lh[fWh[Z iebkj_edi Wh[ bWX[b[Z m_j^ j^[
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[nf_hWj_ed ZWj[ fhel_Z[Z Xo j^[ cWdk\WYjkh[h, Ed+^eki[ fh[fWh[Z iebkj_edi Wh[ Wii_]d[Z
[nf_hWj_ed ZWj[i j^Wj Wh[ Yedi_ij[dj m_j^ j^[ c[j^eZ j^Wj [cfbeoi j^[_h ki[ kdb[ii ZeYkc[dj[Z
[nf[h_[dY[ _dZ_YWj[i j^Wj Wd Wbj[hdWj[ ZWj[ YWd X[ Wffb_[Z, E\ Wbj[hdWj[ [nf_hWj_ed ZWj[i Wh[
[cfbeo[Z* j^[_h ki[ _i ZeYkc[dj[Z _d j^[ c[j^eZ OKL, Anf_hWj_ed ZWj[i \eh fh[fWh[Z
_deh]Wd_Y h[W][dji* m^_Y^ ^Wl[ dej [n^_X_j[Z _dijWX_b_jo* Wh[ [ijWXb_i^[Z Wj jme o[Whi \hec j^[
ZWj[ e\ fh[fWhWj_ed \eh jhWYa_d] fkhfei[i,

P^[ [Whb_[ij [nf_hWj_ed ZWj[ ^Wi X[[d [ijWXb_i^[Z Wi j^[ b_c_j_d] ZWj[ \eh Wii_]d_d] [nf_hWj_ed
ZWj[i je fh[fWh[Z iebkj_edi, P^[ Wii_]dc[dj e\ [nf_hWj_ed ZWj[i j^Wj Wh[ bWj[h j^Wd j^[
[nf_hWj_ed ZWj[ e\ Wdo Z[h_lWj_l[ iebkj_ed eh cWj[h_Wb Wh[ fhe^_X_j[Z,

/&- , PhWY[WX_b_jo _d\ehcWj_ed _i ZeYkc[dj[Z _d _dZ_l_ZkWb
be]Xeeai Z[i_]dWj[Z \eh if[Y_\_Y c[Wikh[c[dj fheY[ii[i, P^[ gkWb_jo WiikhWdY[ ]hekf
cW_djW_di YWb_XhWj_ed ZeYkc[djWj_ed \eh c[jh_Y h[\[h[dY[i _d i[fWhWj[ be]Xeeai,

>WbWdY[ YWb_XhWj_ed l[h_\_YWj_ed _i ZeYkc[dj[Z _d be]Xeeai j^Wj Wh[ Wii_]d[Z je [WY^ XWbWdY[,
P^[ _dZ_l_ZkWb YedZkYj_d] j^[ YWb_XhWj_ed _i h[gk_h[Z je _d_j_Wb WdZ ZWj[ Wbb YWb_XhWj_ed WYj_l_j_[i,
=do Z[\[Yji j^Wj eYYkh Zkh_d] YWb_XhWj_ed Wh[ Wbie ZeYkc[dj[Z Wbed] m_j^ j^[ Yehh[Yj_l[ WYj_ed
Wffb_[Z WdZ W Z[cedijhWj_ed e\ h[jkhd je Yedjheb, =ddkWb i[hl_Y[ h[fehji WdZ Y[hj_\_YWj[i Wh[
h[jW_d[Z ed \_b[ Xo j^[ M= ijW\\,

P[cf[hWjkh[ Yedjheb _i ZeYkc[dj[Z _d be]Xeeai Wii_]d[Z je j^[ [gk_fc[dj X[_d] ced_jeh[Z,
= YWb_XhWj[Z j^[hcec[j[h _i Wii_]d[Z je [WY^ _dZ_l_ZkWb _j[c, QdYehh[Yj[Z WdZ Yehh[Yj[Z
c[Wikh[c[dji Wh[ h[YehZ[Z Wbed] m_j^ ZWj[ WdZ _d_j_Wbi e\ j^[ _dZ_l_ZkWb YedZkYj_d] j^[
c[Wikh[c[dj ed W ZW_bo eh Wi ki[Z XWi_i, ?ehh[Yj_l[ WYj_ed* _\ h[gk_h[Z* _i Wbie ZeYkc[dj[Z
_dYbkZ_d] j^[ Z[cedijhWj_ed e\ h[jkhd je Yedjheb,

Ed_j_Wb jhWY[WX_b_jo e\ Y^[c_YWb ijWdZWhZi _i ZeYkc[dj[Z l_W W l[dZeh+ikffb_[Z Y[hj_\_YWj[ &dej
WlW_bWXb[ \eh Xkba Zho Y^[c_YWbi WdZ WY_Zi' j^Wj _dYbkZ[i bej dkcX[h* [nf_hWj_ed ZWj[ WdZ
Y[hj_\_[Z YedY[djhWj_ed _d\ehcWj_ed, Oebkj_edi fh[fWh[Z ki_d] j^[ l[dZeh ikffb_[Z Y^[c_YWb
ijWdZWhZi Wh[ ZeYkc[dj[Z _d be]Xeeai Wii_]d[Z je if[Y_\_Y WdWboj_YWb fheY[ii[i, =bj[hdWj_l[bo*
ZeYkc[djWj_ed cWo X[ [dj[h[Z _dje j^[ [b[Yjhed_Y ijWdZWhZi WdZ h[W][dj jhWYa_d] be], P^[
ZeYkc[djWj_ed _dYbkZ[i b_dai je j^[ l[dZehri bej dkcX[h* Wd _dj[hdWb bej dkcX[h* ZWj[i e\
fh[fWhWj_ed* [nf_hWj_ed ZWj[* WdZ j^[ fh[fWh[hri _d_j_Wbi,

=YYkj[ij [cfbeoi Yecc[hY_Wbbo fh[fWh[Z ijWdZWhZ iebkj_edi m^ei[ jhWY[WX_b_jo YWd X[
Z[cedijhWj[Z j^hek]^ W l[dZeh ikffb_[Z Y[hj_\_YWj[ e\ WdWboi_i j^Wj _dYbkZ[i Wd [nf[h_c[djWb
l[h_\_YWj_ed e\ j^[ ijWdZWhZri jhk[ YedY[djhWj_ed, P^[ j[ij lWbk[ \eh j^[ l[h_\_YWj_ed WdWboi_i
ckij W]h[[ m_j^_d /# e\ j^[ l[dZehri jhk[ lWbk[ X[\eh[ _j YWd X[ [cfbeo[Z \eh YWb_XhWj_ed
fkhfei[i, E\ j^[ j[ij lWbk[ Z_\\[hi \hec j^[ dec_dWb lWbk[ Xo ceh[ j^Wd /#* j^[d j^[ j[ij lWbk[
_i ki[Z Wi j^[ jhk[ lWbk[ _d bWXehWjeho YWb_XhWj_edi WdZ YWbYkbWj_edi, LkhY^Wi[Z ijWdZWhZi m^_Y^
Ze dej ^Wl[ W Y[hj_\_YWj[ e\ WdWboi_i YWddej X[ ki[Z \eh YWb_XhWj_ed eh YWb_XhWj_ed l[h_\_YWj_ed
fkhfei[i WdZ Wh[ h[`[Yj[Z eh h[jkhd[Z je j^[ l[dZeh,

Okf[hl_iehi YedZkYj h[]kbWh h[l_[mi e\ be]Xeeai* m^_Y^ Wh[ l[h_\_[Z ki_d] W i_]dWjkh[ WdZ ZWj[,
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8 P^[ bWXehWjeho [cfbeoi Yb_[dj if[Y_\_[Z eh h[]kbWjeho W][dYo Wffhel[Z
c[j^eZi \eh j^[ WdWboi_i e\ [dl_hedc[djWb iWcfb[i, = b_ij e\ WYj_l[ c[j^eZi _i cW_djW_d[Z*
m^_Y^ if[Y_\_[i j^[ jof[ e\ WdWboi[i f[h\ehc[Z WdZ Yheii+h[\[h[dY[i j^[ c[j^eZi je Wffb_YWXb[
[dl_hedc[djWb h[]kbWj_edi, Nekj_d[ fheY[Zkh[i ki[Z Xo j^[ bWXehWjeho \eh j^[ [n[Ykj_ed e\ W
c[j^eZ Wh[ ZeYkc[dj[Z _d ijWdZWhZ ef[hWj_d] fheY[Zkh[i, I[j^eZ f[h\ehcWdY[ WdZ
i[di_j_l_jo Wh[ Z[cedijhWj[Z WddkWbbo m^[h[ h[gk_h[Z, @[\_d[Z fheY[Zkh[i \eh j^[ ki[ e\
c[j^eZ i[di_j_l_jo b_c_ji \eh ZWjW h[fehj_d] fkhfei[i Wh[ [ijWXb_i^[Z Xo j^[ @_h[Yjeh e\ MkWb_jo
=iikhWdY[ WdZ ki[Z Yedi_ij[djbo \eh Wbb ZWjW h[fehj_d] fkhfei[i,

0&) , =YYkj[ij [cfbeoi c[j^eZi \eh [dl_hedc[djWb iWcfb[
WdWboi_i j^Wj Wh[ Yedi_ij[dj m_j^ j^[ Yb_[djri Wffb_YWj_ed* m^_Y^ Wh[ Wffhefh_Wj[ WdZ Wffb_YWXb[ je
j^[ fhe`[Yj eX`[Yj_l[i, =YYkj[ij _d\ehci j^[ Yb_[dj _\ j^[ c[j^eZ fhefei[Z _i _dWffhefh_Wj[ eh
ekjZWj[Z WdZ ik]][iji Wbj[hdWj_l[ WffheWY^[i,

=YYkj[ij [cfbeoi ZeYkc[dj[Z* lWb_ZWj[Z h[]kbWjeho c[j^eZi _d j^[ WXi[dY[ e\ W Yb_[dj
if[Y_\_YWj_ed WdZ _d\ehci j^[ Yb_[dj e\ j^[ c[j^eZ i[b[Yj[Z, P^[i[ c[j^eZi Wh[ WlW_bWXb[ je j^[
Yb_[dj WdZ ej^[h fWhj_[i Wi Z[j[hc_d[Z Xo j^[ Yb_[dj, @eYkc[dj[Z WdZ lWb_ZWj[Z _d+^eki[
c[j^eZi cWo X[ Wffb_[Z _\ j^[o Wh[ Wffhefh_Wj[ je j^[ fhe`[Yj, P^[ Yb_[dj _i _d\ehc[Z e\ j^[
c[j^eZ i[b[Yj_ed,

0&* , OjWdZWhZ ef[hWj_d] fheY[Zkh[i &OKL' Wh[ fh[fWh[Z \eh
hekj_d[ c[j^eZi [n[Ykj[Z Xo j^[ bWXehWjeho* fheY[ii[i h[bWj[Z je bWXehWjeho ef[hWj_edi WdZ
iWcfb[ eh ZWjW ^WdZb_d], =bb OKLi Wh[ \ehcWjj[Z je c[[j j^[ if[Y_\_YWj_edi [ijWXb_i^[Z Xo j^[
JWj_edWb Adl_hedc[djWb HWXehWjeho =YYh[Z_jWj_ed ?ed\[h[dY[* m^_Y^ Wh[ Z[jW_b[Z _d ?^Wfj[h
B_l[ u MkWb_jo Ooij[ci e\ j^[ [ijWXb_i^[Z OjWdZWhZi, P^[ fheY[Zkh[i Z[iYh_X[ j^[ fheY[ii ij[fi
_d ik\\_Y_[dj Z[jW_b je [dWXb[ Wd _dZ_l_ZkWb* m^e _i kd\Wc_b_Wh m_j^ j^[ fheY[Zkh[ je [n[Ykj[ _j
ikYY[ii\kbbo,

OKLi Wh[ [lWbkWj[Z WddkWbbo WdZ [Z_j[Z _\ d[Y[iiWho, N[l_[m[Z OKLi j^Wj Ze dej h[gk_h[
ceZ_\_YWj_ed _dYbkZ[ Wd [lWbkWj_ed ikccWho \ehc _dZ_YWj_d] j^Wj Wd [lWbkWj_ed mWi YedZkYj[Z
WdZ ceZ_\_YWj_edi m[h[ dej d[[Z[Z, OKLi YWd X[ [Z_j[Z ed W ceh[ \h[gk[dj XWi_i _\ Y^Wd][i
Wh[ h[gk_h[Z \eh Wdo h[Wied, P^[i[ cWo _dYbkZ[ W Y^Wd][ je j^[ c[j^eZebe]o* [b_c_dWj_ed e\
ioij[cWj_Y [hhehi j^Wj Z_YjWj[ W d[[Z \eh fheY[ii Y^Wd][i eh ceZ_\_YWj_edi je _dYehfehWj[ W d[m
l[hi_ed e\ j^[ c[j^eZ fheckb]Wj[Z Xo j^[ eh_]_dWj_d] h[]kbWjeho W][dYo, LheY[ZkhWb
ceZ_\_YWj_edi Wh[ _dZ_Yj[Z ki_d] W h[l_i_ed dkcX[h, OKLi Wh[ WlW_bWXb[ \eh Yb_[dj h[l_[m Wj j^[
=YYkj[ij \WY_b_jo kfed h[gk[ij,

P^[ Yecfb[j[ b_ij e\ j^[ bWXehWjeh_[i OKLi WlW_bWXb[ Wi e\ j^[ ZWj[ e\ fkXb_YWj_ed e\ j^_i MOI
l[hi_ed Wh[ Z[jW_b[Z _d =ff[dZ_n EE,

0&+ , OjWdZWhZ c[j^eZi \hec h[]kbWjeho iekhY[i Wh[ fh_cWh_bo ki[Z \eh Wbb
WdWboi_i, OjWdZWhZ c[j^eZi Ze dej h[gk_h[ lWb_ZWj_ed Xo j^[ bWXehWjeho, Jed+ijWdZWhZ* _d+
^eki[ c[j^eZi Wh[ lWb_ZWj[Z fh_eh je ki[, RWb_ZWj_ed _i Wbie f[h\ehc[Z \eh ijWdZWhZ c[j^eZi
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Wffb_[Z ekji_Z[ j^[_h _dj[dZ[Z iYef[ e\ ki[, RWb_ZWj_ed _i Z[f[dZ[dj kfed j^[ c[j^eZ
Wffb_YWj_ed WdZ cWo _dYbkZ[ WdWboi_i e\ gkWb_jo Yedjheb iWcfb[i je Z[l[bef fh[Y_i_ed WdZ
WYYkhWYo _d\ehcWj_ed \eh j^[ _dj[dZ[Z ki[, = \_dWb c[j^eZ lWb_ZWj_ed h[fehj _i ][d[hWj[Z*
m^_Y^ _dYbkZ[i Wbb ZWjW _d j^[ lWb_ZWj_ed ijkZo, = ijWj[c[dj e\ WZ[gkWYo WdZ-eh [gk_lWb[dYo _i
_dYbkZ[Z _d j^[ h[fehj, = Yefo e\ j^[ h[fehj _i WhY^_l[Z _d j^[ gkWb_jo WiikhWdY[ Z_h[Yjeho e\ j^[
YecfWdo i[hl[h,

Jed+ijWdZWhZ c[j^eZi Wh[ lWb_ZWj[Z fh_eh je ki[, P^_i _dYbkZ[i j^[ lWb_ZWj_ed e\ ceZ_\_[Z
ijWdZWhZ c[j^eZi je Z[cedijhWj[ YecfWhWX_b_jo m_j^ [n_ij_d] c[j^eZi, @[cedijhWj_edi WdZ
lWb_ZWj_edi Wh[ f[h\ehc[Z WdZ ZeYkc[dj[Z fh_eh je _dYehfehWj_d] j[Y^debe]_YWb [d^WdY[c[dji WdZ
ded ijWdZWhZ c[j^eZi _dje [n_ij_d] bWXehWjeho c[j^eZi ki[Z \eh ][d[hWb Wffb_YWj_edi, P^[
Z[cedijhWj_ed _dYbkZ[i c[j^eZ if[Y_\_Y h[gk_h[c[dji \eh Wiikh_d] j^Wj i_]d_\_YWdj f[h\ehcWdY[
Z_\\[h[dY[i Ze dej eYYkh m^[d j^[ [d^WdY[c[dj _i _dYehfehWj[Z _dje j^[ c[j^eZ, RWb_ZWj_ed _i
Z[f[dZ[dj kfed c[j^eZ Wffb_YWj_ed WdZ cWo _dYbkZ[ j^[ WdWboi_i e\ gkWb_jo Yedjheb iWcfb[i je
Z[l[bef fh[Y_i_ed WdZ WYYkhWYo _d\ehcWj_ed \eh _dj[dZ[Z ki[,

P^[ ijkZo fheY[Zkh[i WdZ if[Y_\_YWj_edi \eh Z[cedijhWj_d] lWb_ZWj_ed _dYbkZ[ YecfWhWXb[ c[j^eZ
i[di_j_l_jo* YWb_XhWj_ed h[ifedi[* c[j^eZ fh[Y_i_ed* c[j^eZ WYYkhWYo WdZ \_[bZ iWcfb[ Yedi_ij[dYo
\eh i[l[hWb YbWii[i e\ WdWboj_YWb c[j^eZi Wh[ Z[jW_b[Z _d j^_i ZeYkc[dj, P^[i[ fheY[Zkh[i WdZ
if[Y_\_YWj_edi cWo lWho Z[f[dZ_d] kfed j^[ c[j^eZ WdZ j^[ ceZ_\_YWj_ed,

0&, = ijWj[c[dj e\ j^[ [ij_cWj[Z kdY[hjW_djo e\ Wd WdWboj_YWb
c[Wikh[c[dj WYYecfWd_[i j^[ j[ij h[ikbj m^[d h[gk_h[Z, Aij_cWj[Z kdY[hjW_djo _i Z[h_l[Z
\hec j^[ f[h\ehcWdY[ b_c_ji [ijWXb_i^[Z \eh if_a[Z iWcfb[i e\ i_c_bWh cWjh_Y[i, P^[ Z[]h[[ e\
kdY[hjW_djo _i Z[h_l[Z \hec j^[ d[]Wj_l[ eh fei_j_l[ X_Wi \eh if_a[Z iWcfb[i WYYecfWdo_d] W
if[Y_\_Y fWhWc[j[h, S^[d j^[ kdY[hjW_djo [ij_cWj[ _i Wffb_[Z je W c[Wikh[Z lWbk[* j^[ feii_Xb[
gkWdj_jWj_l[ hWd][ \eh j^Wj if[Y_\_Y fWhWc[j[h Wj j^Wj c[Wikh[Z YedY[djhWj_ed _i Z[\_d[Z, S[bb
h[Ye]d_p[Z h[]kbWjeho c[j^eZi j^Wj if[Y_\o lWbk[i \eh j^[ cW`eh iekhY[i e\ kdY[hjW_djo WdZ
if[Y_\o j^[ ZWjW h[fehj_d] \ehcWj Ze dej h[gk_h[ W \khj^[h [ij_cWj[ e\ kdY[hjW_djo,

0&- , ?ed\_hcWj_ed j[ij_d] _i YedZkYj[Z je Z[cedijhWj[ j^Wj j^[
bWXehWjeho _i YWfWXb[ e\ f[h\ehc_d] j^[ c[j^eZ X[\eh[ _ji Wffb_YWj_ed je j^[ WdWboi_i e\
[dl_hedc[djWb iWcfb[i, P^[ h[ikbji e\ j^[ Z[cedijhWj_ed j[iji Wh[ YecfWh[Z je j^[ gkWb_jo
Yedjheb if[Y_\_YWj_edi e\ j^[ c[j^eZ je Z[j[hc_d[ _\ j^[ f[h\ehcWdY[ _i WYY[fjWXb[,

?WfWX_b_jo Z[cedijhWj_edi Wh[ YedZkYj[Z _d_j_Wbbo \eh [WY^ c[j^eZ ed [l[ho _dijhkc[dj WdZ
WddkWbbo ed W c[j^eZ if[Y_\_Y XWi_i j^[h[W\j[h, =YY[fjWXb[ Z[cedijhWj_edi Wh[ ZeYkc[dj[Z \eh
_dZ_l_ZkWb jhW_d_d] \_b[i WdZ h[jW_d[Z Xo j^[ M= ijW\\, J[m WdWboj[i* m^_Y^ Wh[ WZZ[Z je j^[ b_ij
e\ WdWboj[i \eh Wd WYYh[Z_j[Z c[j^eZ* Wh[ [lWbkWj[Z \eh Wffb_YWX_b_jo j^hek]^ W Z[cedijhWj_ed
e\ YWfWX_b_jo i_c_bWh je j^ei[ f[h\ehc[Z \eh WYYh[Z_j[Z WdWboj[i,

0&. , =ddkWb c[j^eZ Z[j[Yj_ed b_c_j &I@H' ijkZ_[i Wh[
f[h\ehc[Z Wi Wffhefh_Wj[ \eh hekj_d[ c[j^eZi ki[Z _d j^[ bWXehWjeho, I@H ijkZ_[i Wh[ Wbie
f[h\ehc[Z m^[d j^[h[ _i W Y^Wd][ je j^[ c[j^eZ j^Wj W\\[Yji ^em j^[ c[j^eZ _i f[h\ehc[Z eh
m^[d Wd _dijhkc[djWj_ed Y^Wd][ j^Wj _cfWYji i[di_j_l_jo eYYkhi, P^[ fheY[Zkh[ ki[Z \eh
Z[j[hc_d_d] I@Hi _i Z[iYh_X[Z _d 2. ?BN* LWhj /14* =ff[dZ_n >, OjkZ_[i Wh[ f[h\ehc[Z \eh
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[WY^ c[j^eZ ed mWj[h* ie_b WdZ W_h cWjh_Y[i \eh [l[ho _dijhkc[dj j^Wj _i ki[Z je f[h\ehc j^[
c[j^eZ, I@Hi Wh[ [ijWXb_i^[Z Wj j^[ _dijhkc[dj b[l[b, P^[ ^_]^[ij I@H e\ j^[ feeb[Z
_dijhkc[dj ZWjW _i ki[Z je [ijWXb_i^ W bWXehWjeho I@H, I@Hi Wh[ [nf[h_c[djWbbo l[h_\_[Z
j^hek]^ j^[ WdWboi_i e\ if_a[Z gkWb_jo Yedjheb iWcfb[i Wj 0+2 j_c[i j^[ YedY[djhWj_ed e\ j^[
[nf[h_c[djWb I@H, P^[ l[h_\_YWj_ed _i f[h\ehc[Z ed [l[ho _dijhkc[dj ki[Z je f[h\ehc j^[
WdWboi_i, P^[ gkWb_jo WiikhWdY[ ijW\\ cWdW][i j^[ WddkWb I@H Z[j[hc_dWj_ed fheY[ii WdZ _i
h[ifedi_Xb[ \eh h[jW_d_d] I@H ZWjW ed \_b[, =ffhel[Z I@Hi Wh[ Wff[dZ[Z je j^[ HEIO WdZ
ki[Z \eh ZWjW h[fehj_d] fkhfei[i,

0&/ , Edijhkc[dj Z[j[Yj_ed b_c_ji &E@Hi' Wh[
Z[j[hc_d[Z \eh Wbb _dZkYj_l[bo Yekfb[Z Wh]ed fbWicW [c_ii_ed if[Yjhef^ejec[j[hi WdZ cWii
if[Yjhec[j[hi, P^[ E@H _i Z[j[hc_d[Z \eh j^[ mWl[b[d]j^ &[c_ii_ed' e\ [WY^ [b[c[dj WdZ j^[
_ed &cWii if[Yjhec[jho' e\ [WY^ [b[c[dj ki[Z \eh iWcfb[ WdWboi_i, P^[ E@H ZWjW _i ki[Z je
[ij_cWj[ _dijhkc[dj i[di_j_l_jo _d j^[ WXi[dY[ e\ j^[ iWcfb[ cWjh_n, E@H Z[j[hc_dWj_edi Wh[
YedZkYj[Z Wj j^[ \h[gk[dYo if[Y_\_[Z _d j^[ Wffhefh_Wj[ OKLir \eh E?L WdZ E?L-IO WdWboi_i,

0&0 P^[ c[j^eZ h[fehj_d] b_c_j \eh eh]Wd_Y c[j^eZi _i Z[j[hc_d[Z Xo
j^[ YedY[djhWj_ed e\ j^[ bem[ij YWb_XhWj_ed ijWdZWhZ _d j^[ YWb_XhWj_ed Ykhl[, P^_i lWbk[ _i
WZ`kij[Z XWi[Z ed i[l[hWb iWcfb[ fh[fWhWj_ed \WYjehi _dYbkZ_d] iWcfb[ lebkc[* ce_ijkh[
Yedj[dj &ie_bi'* Z_][ij_ed* Z_ij_bbWj_ed eh Z_bkj_ed, P^[ bem YWb_XhWj_ed ijWdZWhZ _i i[b[Yj[Z Xo
Z[fWhjc[dj cWdW][hi Wi j^[ bem[ij YedY[djhWj_ed ijWdZWhZ j^Wj YWd X[ ki[Z \eh YWb_XhWj_ed
m^_b[ Yedj_dk_d] je c[[j j^[ YWb_XhWj_ed b_d[Wh_jo Yh_j[h_W e\ j^[ c[j^eZ X[_d] ki[Z, P^[
lWb_Z_jo e\ j^[ c[j^eZ h[fehj_d] b_c_ji Wh[ Yed\_hc[Z j^hek]^ j^[ WdWboi_i e\ W if_a[Z gkWb_jo
Yedjheb iWcfb[ Wj j^[ c[j^eZ h[fehj_d] b_c_j YedY[djhWj_ed, >o Z[\_d_j_ed* Z[j[Yj[Z WdWboj[i Wj
YedY[djhWj_edi X[bem j^[ bem YWb_XhWj_ed ijWdZWhZ YWddej X[ WYYkhWj[bo gkWdj_jWj[Z WdZ Wh[
gkWb_\_[Z Wi [ij_cWj[Z lWbk[i,

P^[ h[fehj_d] b_c_j \eh _deh]Wd_Yi c[j^eZi _i Z[\_d[Z Wi j^[ YedY[djhWj_ed m^_Y^ _i ]h[Wj[h
j^Wd eh [gkWb je j^[ I@H m^[h[ c[j^eZ gkWb_jo Yedjheb Yh_j[h_W ^Wi X[[d WY^_[l[Z, P^[
h[fehj_d] b_c_j \eh ][d[hWb Y^[c_ijho c[j^eZi [cfbeo_d] ckbj_fb[ fe_dj YWb_XhWj_edi ckij X[
]h[Wj[h j^Wd eh [gkWb je j^[ YedY[djhWj_ed e\ j^[ bem[ij ijWdZWhZ e\ j^[ YWb_XhWj_ed hWd][,

0&1 =dWboj_YWb ZWjW \eh Wbb c[j^eZi _i h[fehj[Z m_j^ekj
gkWb_\_YWj_ed je j^[ h[fehj_d] b_c_j [ijWXb_i^[Z \eh [WY^ c[j^eZ, @WjW* \eh eh]Wd_Y c[j^eZi
cWo X[ h[fehj[Z je j^[ [ijWXb_i^[Z c[j^eZ Z[j[Yj_ed b_c_j Z[f[dZ_d] kfed j^[ Yb_[djri
h[gk_h[c[dji fhel_Z[Z j^Wj Wbb gkWb_jWj_l[ _Z[dj_\_YWj_ed Yh_j[h_W \eh j^[ Z[j[Yj[Z fWhWc[j[h ^Wl[
X[[d iWj_i\_[Z, =bb fWhWc[j[hi h[fehj[Z Wj YedY[djhWj_edi X[jm[[d j^[ h[fehj_d] b_c_j WdZ j^[
c[j^eZ Z[j[Yj_ed b_c_j Wh[ gkWb_\_[Z Wi [ij_cWj[Z,

@WjW \eh _deh]Wd_Y c[j^eZi Wh[ h[fehj[Z je j^[ [ijWXb_i^[Z c[j^eZ h[fehj_d] b_c_ji, Edeh]Wd_Y
ZWjW \eh if[Y_\_Y c[j^eZi cWo Wbie X[ h[fehj[Z je j^[ [ijWXb_i^[Z c[j^eZ Z[j[Yj_ed b_c_j Wj
Yb_[dj h[gk[ij, Dem[l[h* j^_i ZWjW _i WbmWoi gkWb_\_[Z Wi [ij_cWj[Z,

I[Wikh[Z YedY[djhWj_edi e\ Z[j[Yj[Z WdWboj[i j^Wj [nY[[Z j^[ kff[h b_c_j e\ j^[ YWb_XhWj_ed
hWd][ Wh[ [_j^[h Z_bkj[Z _dje j^[ hWd][ WdZ h[WdWbop[Z eh gkWb_\_[Z Wi Wd [ij_cWj[Z lWbk[, P^[
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edbo [nY[fj_ed je j^_i Wffb_[i je E?L WdZ E?L-IO WdWboi_i* m^_Y^ YWd X[ h[fehj[Z je j^[ kff[h
b_c_j e\ j^[ [nf[h_c[djWbbo Z[j[hc_d[Z b_d[Wh hWd][ m_j^ekj gkWb_\_YWj_ed,

0&)( , =ddkWb fh[Y_i_ed WdZ WYYkhWYo &L$=' ijkZ_[i* m^_Y^
Z[cedijhWj[ j^[ bWXehWjeh_[i WX_b_jo je ][d[hWj[ WYY[fjWXb[ ZWjW* Wh[ f[h\ehc[Z \eh Wbb hekj_d[
c[j^eZi ki[Z _d j^[ bWXehWjeho, P^[ fheY[Zkh[ ki[Z \eh ][d[hWj_d] eh]Wd_Y L$= ZWjW _i
h[\[h[dY[Z _d j^[ cW`eh_jo e\ j^[ h[]kbWjeho c[j^eZebe]o _d ki[, P^[ fheY[Zkh[ h[gk_h[i
gkWZhkfb_YWj[ WdWboi_i e\ W iWcfb[ if_a[Z m_j^ jWh][j WdWboj[i Wj W YedY[djhWj_ed _d j^[ meha_d]
hWd][ e\ j^[ c[j^eZ, P^_i ZWjW cWo X[ Yecf_b[Z \hec W i[h_[i e\ [n_ij_d] XbWda if_a[i eh
bWXehWjeho Yedjheb iWcfb[i, =YYkhWYo &f[hY[dj h[Yel[ho' e\ j^[ h[fb_YWj[ WdWboi_i _i Wl[hW][Z
WdZ YecfWh[Z je [ijWXb_i^[Z c[j^eZ f[h\ehcWdY[ b_c_ji, RWbk[i m_j^_d c[j^eZ b_c_ji _dZ_YWj[
Wd WYY[fjWXb[ f[h\ehcWdY[ Z[cedijhWj_ed, Lh[Y_i_ed WdZ WYYkhWYo ZWj[ _i Wbie ki[Z je WddkWbbo
Z[cedijhWj[ WdWboj_YWb YWfWX_b_jo \eh _dZ_l_ZkWb WdWboiji, =ddkWb Z[cedijhWj_ed e\ YWfWX_b_jo
ZWjW _i WhY^_l[Z _d _dZ_l_ZkWb jhW_d_d] \_b[i,

0&)) P^[ MkWb_jo =iikhWdY[ OjW\\ cW_djW_di W b_ij e\ WYj_l[
c[j^eZi ki[Z \eh j^[ WdWboi_i e\ iWcfb[i, P^_i b_ij _dYbkZ[i lWb_Z c[j^eZ h[\[h[dY[i \hec
iekhY[i ikY^ Wi QOAL=* =OPI eh OjWdZWhZ I[j^eZi Z[i_]dWj_edi WdZ j^[ Ykhh[dj l[hi_ed WdZ
l[hi_ed ZWj[,

QfZWj[Z l[hi_edi e\ Wffhel[Z h[\[h[dY[ c[j^eZebe]o Wh[ fbWY[Z _dje ki[ Wi Y^Wd][i eYYkh,
P^[ MkWb_jo =iikhWdY[ @_h[Yjeh _d\ehci ef[hWj_edi cWdW][c[dj e\ Y^Wd][i _d c[j^eZ
l[hi_edi Wi j^[o eYYkh, P^[ ef[hWj_edi cWdW][c[dj ijW\\ i[b[Yji Wd _cfb[c[djWj_ed ZWj[, P^[
ef[hWj_edi ijW\\ _i h[ifedi_Xb[ \eh Yecfb[j_d] Wbb c[j^eZ ki[ h[gk_h[c[dji fh_eh je j^[
_cfb[c[djWj_ed ZWj[, P^_i _dYbkZ[i ceZ_\_YWj_ed e\ OKLi* Yecfb[j_ed e\ I@H WdZ fh[Y_i_ed
WdZ WYYkhWYo ijkZ_[i WdZ ijW\\ jhW_d_d], @eYkc[djWj_ed e\ j^[i[ WYj_l_j_[i _i fhel_Z[Z je j^[
M= ijW\\ m^e h[jW_di j^_i _d\ehcWj_ed ed \_b[, P^[ kfZWj[Z c[j^eZ _i fbWY[Z _dje i[hl_Y[ ed
j^[ _cfb[c[djWj_ed ZWj[ WdZ j^[ ebZ l[hi_ed _i Z[+WYj_lWj[Z,

Ikbj_fb[ l[hi_edi e\ i[b[Yj[Z c[j^eZi cWo h[cW_d _d ki[ je iWj_i\o Yb_[dj if[Y_\_Y d[[Zi, Ed
j^[i[ i_jkWj_edi* j^[ Z[\Wkbj c[j^eZ l[hi_ed X[Yec[i j^[ ceij h[Y[dj l[hi_ed, ?b_[dj if[Y_\_Y
d[[Zi Wh[ Yecckd_YWj[Z je j^[ bWXehWjeho ijW\\ ki_d] c[j^eZ if[Y_\_Y WdWboj_YWb c[j^eZ YeZ[i*
m^_Y^ Yb[Whbo Z[f_Yj j^[ l[hi_ed je X[ ki[Z, P^[ ebZ c[j^eZ l[hi_ed _i cW_djW_d[Z Wi Wd WYj_l[
c[j^eZ kdj_b j^[ if[Y_\_[Z Yb_[dj de bed][h h[gk_h[i j^[ ki[ e\ j^[ ebZ[h l[hi_ed,

=YYkj[ij m_bb dej ki[ c[j^eZebe]o j^Wj h[fh[i[dji i_]d_\_YWdj Z[fWhjkh[i \hec j^[ h[\[h[dY[
c[j^eZ kdb[ii if[Y_\_YWbbo Z_h[Yj[Z Xo j^[ Yb_[dj, E\ Yb_[dji Z_h[Yj j^[ bWXehWjeho je ki[ W
c[j^eZ ceZ_\_YWj_ed j^Wj h[fh[i[dji W i_]d_\_YWdj Z[fWhjkh[ \hec j^[ h[\[h[dY[ c[j^eZ* j^[
h[gk[ij m_bb X[ ZeYkc[dj[Z _d j^[ fhe`[Yj \_b[,

0&)* , =ff[dZ_n EEE fhel_Z[i W Z[jW_b[Z b_ij_d] e\ j^[ c[j^eZebe]o
[cfbeo[Z \eh j^[ WdWboi_i e\ j[ij iWcfb[i,
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1&( F3@C?<A9$ F3@C?7 @3A397@7AG$ ?B9<A$ 5HFGB6L$ FGBE397 3A6
6<FCBF3?

8 P^[ bWXehWjeho ckij [cfbeo W ioij[c m^_Y^ [dikh[i j^Wj Yb_[dj ikffb_[Z
fheZkYj eh ikffb_[Z fheZkYj &j^[ iWcfb[' _i WZ[gkWj[bo [lWbkWj[Z* WYademb[Z][Z* WdZ i[Ykh[Z
kfed Z[b_l[ho je j^[ bWXehWjeho, P^[ ioij[c Wbie Wiikh[i j^Wj fheZkYj Y^W_d e\ YkijeZo _i
cW_djW_d[Z WdZ j^Wj iWcfb[ h[Y[_fj YedZ_j_edi WdZ fh[i[hlWj_ed ijWjki Wh[ ZeYkc[dj[Z WdZ
Yecckd_YWj[Z je j^[ Yb_[dj WdZ _dj[hdWb ijW\\, P^[ be]_d fheY[Zkh[ Wii_]di* ZeYkc[dji* WdZ
cWfi j^[ if[Y_\_YWj_edi \eh j^[ WdWboi_i e\ [WY^ kd_gk[ iWcfb[ je Wiikh[ j^Wj j^[ h[gk[ij[Z
WdWboi_i _i f[h\ehc[Z ed j^[ Yehh[Yj iWcfb[ WdZ [dWXb[i j^[ iWcfb[ je X[ jhWYa[Z j^hek]^ekj
j^[ bWXehWjeho WdWboj_YWb YoYb[, P^[ ioij[c _dYbkZ[i fheY[Zkh[i \eh h[YedY_b_d] Z[\[Yji _d
iWcfb[ YedZ_j_ed eh Yb_[dj fhel_Z[Z ZWjW* m^_Y^ Wh[ _Z[dj_\_[Z Wj iWcfb[ Whh_lWb, P^[ ioij[c
if[Y_\_[i j^[ fheY[Zkh[i \eh fhef[h iWcfb[ ijehW][* jhWdi\[h je j^[ bWXehWjeho* WdZ Z_ifeiWb
W\j[h WdWboi_i, P^[ ioij[c _i Wbie ZeYkc[dj[Z _d ijWdZWhZ ef[hWj_d] fheY[Zkh[i,

1&) , J[m ehZ[hi Wh[ _d_j_Wj[Z WdZ fheY[ii[Z Xo j^[ Yb_[dj i[hl_Y[i
]hekf &O[[ ?^Wfj[h /2* LheY[Zkh[i \eh An[Ykj_d] ?b_[dj Of[Y_\_YWj_edi', P^[ d[m ehZ[h
fheY[Zkh[ _dYbkZ[i c[Y^Wd_ici \eh fhel_Z_d] Xejjb[i je Yb_[dji* m^_Y^ c[[j j^[ i_p[*
Yb[Wdb_d[ii* WdZ fh[i[hlWj_ed if[Y_\_YWj_edi \eh j^[ WdWboi_i je X[ f[h\ehc[Z,

Beh d[m ehZ[hi* j^[ fhe`[Yj cWdW][h fh[fWh[i W Xejjb[ h[gk[ij \ehc* m^_Y^ _i ikXc_jj[Z je
iWcfb[ cWdW][c[dj, P^_i \ehc fhel_Z[i Yh_j_YWb fhe`[Yj Z[jW_bi je j^[ iWcfb[ cWdW][c[dj
ijW\\* m^_Y^ Wh[ ki[Z je fh[fWh[ WdZ Wii[cXb[ j^[ iWcfb[ Xejjb[i \eh i^_fc[dj je j^[ Yb_[dj
fh_eh je iWcfb_d],

P^[ Xejjb[ ehZ[h _i Wii[cXb[Z ki_d] Xejjb[i j^Wj c[[j QOAL= if[Y_\_YWj_edi \eh YedjWc_dWdj
\h[[ iWcfb[ YedjW_d[hi, =YYkj[ij ki[i W YecX_dWj_ed e\ Yecc[hY_Wbbo ikffb_[Z fh[+Yb[Wd[Z
Xejjb[i WdZ Xejjb[i j^Wj ^Wl[ X[[d j[ij[Z \eh h[i_ZkWb YedjWc_dWj_ed WdZ l[h_\_[Z je c[[j
QOAL= if[Y_\_YWj_edi fh_eh je ki[, Oj[h_b[ Xejjb[i \eh c_YheX_ebe]_YWb iWcfb[i Wh[ fkhY^Wi[Z
\hec Yecc[hY_Wb iekhY[i,

>ejjb[i* m^_Y^ Wh[ dej fkhY^Wi[Z fh[+Yb[Wd[Z* Wh[ Y^[Ya[Z je Wiikh[ j^Wj j^[o Wh[ \h[[ e\
YedjWc_dWj_ed \hec jWh][j[Z WdWboj[i X[\eh[ X[_d] h[b[Wi[Z \eh ki[, Oj[h_b[ Xejjb[i Wh[ Y^[Ya[Z
\eh YedjWc_dWj_ed m_j^ [WY^ bej, P^[ M= ijW\\ h[jW_di W Yefo e\ j^[ ZeYkc[djWj_ed e\ _d+
^eki[ YedjWc_dWj_ed WdZ ij[h_b_jo Y^[Yai WdZ cW_djW_di j^[ h[ifedi_X_b_jo \eh Wffhel_d] WdZ
h[b[Wi_d] Xejjb[ beji \eh ki[ \ebbem_d] W h[l_[m e\ j^[ Y^[Ya ZWjW,

Lh[i[hlWj_l[ iebkj_edi j^Wj Wh[ if[Y_\_[Z \eh j^[ WdWboi_i h[gk[ij[Z Wh[ Z_if[di[Z _dje j^[
iWcfb[ Xejjb[ fh_eh je i^_fc[dj, =bb fh[i[hlWj_l[ iebkj_edi Wh[ fh[fWh[Z _d j^[ bWXehWjeho eh
fkhY^Wi[Z \hec Yecc[hY_Wb ikffb_[hi, AWY^ iebkj_ed _i Y^[Ya[Z je Wiikh[ j^Wj _j _i \h[[ e\
YedjWc_dWj_ed \hec j^[ YecfekdZi X[_d] WdWbop[Z X[\eh[ X[_d] h[b[Wi[Z \eh ki[,

N[W][dj mWj[h \eh jh_f WdZ \_[bZ XbWdai _i fekh[Z _dje Wffhefh_Wj[bo bWX[b[Z YedjW_d[hi, =bb
Xejjb[i Wh[ fWYa[Z _dje _Y[ Y^[iji m_j^ XbWda Y^W_d e\ YkijeZo \ehci WdZ j^[ eh_]_dWb Xejjb[
ehZ[h \ehc, ?ecfb[j[Z Xejjb[ ehZ[hi Wh[ Z[b_l[h[Z je Yb_[dji ki_d] =YYkj[ij Yekh_[hi eh
Yecc[hY_Wb YWhh_[hi \eh ki[ _d \_[bZ iWcfb[ Yebb[Yj_ed,
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1&* , @eYkc[dj[Z fheY[Zkh[i Wh[ [cfbeo[Z Xo j^[ \_[bZ ijW\\ \eh \_[bZ iWcfb[ Yebb[Yj_ed
WdZ Wh[ WYY[ii_Xb[ Zkh_d] iWcfb[ Yebb[Yj_ed WYj_l_j_[i, B_[bZ WYj_l_j_[i Wh[ ZeYkc[dj[Z _d
Yedjhebb[Z dej[Xeeai m^_Y^ Z[jW_b h[b[lWdj \_[bZ YedZ_j_edi* i_j[ ZWjW WdZ j^[ h[ikbji e\ \_[bZ
c[Wikh[c[dji, =ffhefh_Wj[ YkijeZo fheY[Zkh[i \eh Yebb[Yj[Z iWcfb[i Wh[ _d_j_Wj[Z Xo j^[ \_[bZ
ijW\\ Wj j^[ j_c[ e\ iWcfb[ Yebb[Yj_ed, OWcfb[i Wh[ ZeYkc[dj[Z* bWX[b[Z WdZ fh[i[hl[Z
WYYehZ_d] je j^[ if[Y_\_YWj_edi e\ j^[ c[j^eZ WdZ-eh h[]kbWjeho fhe]hWc fh_eh je X[_d]
i^_ff[Z je j^[ bWXehWjeho,

1&+ , OWcfb[i Wh[ Z[b_l[h[Z je j^[ bWXehWjeho ki_d] W lWh_[jo e\
c[Y^Wd_ici _dYbkZ_d] =YYkj[ij Yekh_[hi* Yecc[hY_Wb i^_ff[hi* WdZ Yb_[dj i[b\+Z[b_l[ho,
@eYkc[dj[Z fheY[Zkh[i Wh[ \ebbem[Z \eh Whh_l_d] iWcfb[i je Wiikh[ j^Wj YkijeZo WdZ _dj[]h_jo
Wh[ cW_djW_d[Z WdZ ^WdZb_d]- fh[i[hlWj_ed h[gk_h[c[dji Wh[ ZeYkc[dj[Z WdZ cW_djW_d[Z,

OWcfb[ YkijeZo ZeYkc[djWj_ed _i _d_j_Wj[Z m^[d j^[ _dZ_l_ZkWb Yebb[Yj_d] j^[ iWcfb[ Yebb[Yji
\_[bZ iWcfb[i, ?kijeZo ZeYkc[djWj_ed _dYbkZ[i Wbb _d\ehcWj_ed d[Y[iiWho je fhel_Z[ Wd
kdWcX_]keki h[YehZ e\ iWcfb[ Yebb[Yj_ed* iWcfb[ _Z[dj_\_YWj_ed* WdZ iWcfb[ Yebb[Yj_ed
Y^hedebe]o, Ed_j_Wb YkijeZo ZeYkc[djWj_ed [cfbeoi [_j^[h =YYkj[ij eh Yb_[dj ][d[hWj[Z
YkijeZo \ehci,

=YYkj[ij ][d[hWj[i W Y^W_d e\ YkijeZo _d i_jkWj_edi m^[h[ j^[ _dZ_l_ZkWbi m^e Yebb[Yj[Z j^[
iWcfb[ Z_Z dej ][d[hWj[ YkijeZo ZeYkc[djWj_ed _d j^[ \_[bZ,

=YYkj[ij Z[\_d[i iWcfb[ YkijeZo Wi \ebbemi8

" P^[ iWcfb[ _i _d j^[ WYjkWb YkijeZo eh feii[ii_ed e\ j^[ Wii_]d[Z h[ifedi_Xb[ f[hied*

" P^[ iWcfb[ _i _d W i[Ykh[ Wh[W,

P^[ =YYkj[ij \WY_b_jo _i Z[\_d[Z Wi W i[Ykh[ \WY_b_jo, L[h_c[j[h i[Ykh_jo ^Wi X[[d [ijWXb_i^[Z*
m^_Y^ b_c_ji WYY[ii je Wkj^eh_p[Z _dZ_l_ZkWbi edbo, R_i_jehi [dj[h j^[ \WY_b_jo j^hek]^ j^[
Xk_bZ_d] beXXo WdZ ckij h[]_ij[h m_j^ j^[ h[Y[fj_ed_ij fh_eh je [dj[h_d] Yedjhebb[Z Wh[Wi, S^_b[
_d j^[ \WY_b_jo* l_i_jehi Wh[ h[gk_h[Z je m[Wh W l_i_jehri XWZ][ WdZ ckij X[ WYYecfWd_[Z Xo j^[_h
^eiji Wj Wbb j_c[i, =\j[h ^ekhi* Xk_bZ_d] WYY[ii _i Yedjhebb[Z ki_d] W Yecfkj[h_p[Z fWiia[o
h[WZ[h ioij[c, P^_i ioij[c b_c_ji Xk_bZ_d] WYY[ii je _dZ_l_ZkWbi m_j^ W fh[+Wii_]d[Z
Wkj^eh_pWj_ed ijWjki, =\j[h ^ekhi l_i_jehi Wh[ dej Wkj^eh_p[Z je X[ _d j^[ Xk_bZ_d], ?b_[dji
Z[b_l[h_d] iWcfb[i W\j[h ^ekhi ckij cWa[ WZlWdY[Z WhhWd][c[dji j^hek]^ Yb_[dj i[hl_Y[i WdZ
iWcfb[ cWdW][c[dj je Wiikh[ j^Wj ijW\\ _i WlW_bWXb[ je jWa[ Z[b_l[ho WdZ cW_djW_d YkijeZo,

Qfed Whh_lWb Wj =YYkj[ij* j^[ iWcfb[ YkijeZ_Wd h[l_[mi j^[ Y^W_d e\ YkijeZo \eh j^[ iWcfb[i
h[Y[_l[Z je l[h_\o j^Wj j^[ _d\ehcWj_ed ed j^[ \ehc Yehh[ifedZi m_j^ j^[ iWcfb[i Z[b_l[h[Z,
P^_i _dYbkZ[i l[h_\_YWj_ed j^Wj Wbb b_ij[Z iWcfb[i Wh[ fh[i[dj WdZ fhef[hbo bWX[b[Z* Y^[Yai je
l[h_\o j^Wj iWcfb[i m[h[ jhWdifehj[Z WdZ h[Y[_l[Z Wj j^[ h[gk_h[Z j[cf[hWjkh[* l[h_\_YWj_ed j^Wj
j^[ iWcfb[ mWi h[Y[_l[Z _d fhef[h YedjW_d[hi* l[h_\_YWj_ed j^Wj ik\\_Y_[dj lebkc[ _i WlW_bWXb[ je
YedZkYj j^[ h[gk[ij[Z WdWboi_i* WdZ W Y^[Ya e\ _dZ_l_ZkWb iWcfb[ YedjW_d[hi je l[h_\o j[ij
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if[Y_\_Y fh[i[hlWj_ed h[gk_h[c[dji _dYbkZ_d] j^[ WXi[dY[ e\ ^[WZifWY[ \eh lebWj_b[ YecfekdZ
WdWboi_i,

OWcfb[ YedZ_j_edi WdZ ej^[h eXi[hlWj_edi Wh[ ZeYkc[dj[Z ed j^[ Y^W_d e\ YkijeZo Xo j^[
iWcfb[ YkijeZ_Wd fh_eh je Yecfb[j_d] WYY[fjWdY[ e\ YkijeZo WdZ _d Wd edb_d[ ZWjWXWi[ j^Wj
Yh[Wj[i W f[hcWd[dj h[YehZ e\ Wbb iWcfb[ be]_d WYj_l_j_[i, P^[ iWcfb[ YkijeZ_Wd WYY[fji iWcfb[
YkijeZo kfed l[h_\_YWj_ed j^Wj j^[ YkijeZo ZeYkc[dj _i Yehh[Yj, @_iYh[fWdY_[i eh ded+
Yecfb_Wdj i_jkWj_edi Wh[ ZeYkc[dj[Z WdZ Yecckd_YWj[Z je j^[ =YYkj[ij fhe`[Yj cWdW][h* m^e
YedjWYji j^[ Yb_[dj \eh h[iebkj_ed, P^[ h[iebkj_ed _i ZeYkc[dj[Z WdZ Yecckd_YWj[Z je iWcfb[
cWdW][c[dj \eh [n[Ykj_ed,

P^[ iWcfb[ cWdW][c[dj ijW\\ cW_djW_di Wd [b[Yjhed_Y iWcfb[ h[Y[_fj be], P^_i be] Z[jW_bi Wbb
iWcfb[+h[bWj[Z _d\ehcWj_ed _d W i[WhY^WXb[ ZWjWXWi[ j^Wj _i kfZWj[Z kfed ZWjW [djho WdZ
XWYa[Z kf ZW_bo, P^[ be] h[YehZi _dYbkZ[ Yh_j_YWb ZWj[ _d\ehcWj_ed* dkcX[hi e\ iWcfb[i*
dkcX[hi e\ Xejjb[i \eh [WY^ fWhWc[j[h* Z[iYh_fj_edi e\ Xejjb[i \eh [WY^ fWhWc[j[h* fh[i[hlWj_ed
YedZ_j_edi* Xejjb[ h[\h_][hWjeh beYWj_ed* WdZ Xejjb[ YedZ_j_edi, @WjW [djho _dje j^[ be] _i
i[Ykh[Z ki_d] _dZ_l_ZkWb fWiimehZi,

@kh_d] _d_j_Wb be]_d* [WY^ Xejjb[ _i Wii_]d[Z W kd_gk[ dkcX[h WdZ _i bWX[b[Z m_j^ W XWhYeZ[
Yehh[ifedZ_d] je j^Wj dkcX[h, = XWh+YeZ_d] WdZ iYWdd_d] ioij[c [b[Yjhed_YWbbo jhWYai iWcfb[
YkijeZo jhWdi\[hi X[jm[[d _dZ_l_ZkWbi m_j^_d j^[ bWXehWjeho, Edj[hdWb YkijeZo ZeYkc[djWj_ed
cWo X[ h[gk_h[Z \eh Yecfb_WdY[ m_j^ h[]kbWjeho W][dYo eh YedjhWYjkWb if[Y_\_YWj_edi, =
ZeYkc[dj[Z* Y^hedebe]_YWb h[YehZ e\ [WY^ iWcfb[ jhWdi\[h _Z[dj_\o_d] [WY^ _dZ_l_ZkWb ^Wl_d]
feii[ii_ed e\ j^[ iWcfb[ _i Yh[Wj[Z _d j^[ bWXehWjeho _d\ehcWj_ed cWdW][c[dj ioij[c* m^_Y^
YWd X[ fh_dj[Z WdZ _dYbkZ[Z _d ZWjW h[fehji je Z[cedijhWj[ Yedj_dkeki YkijeZo,

1&, =YYkj[ij m_bb Wjj[cfj je
fh[i[hl[ \_[bZ iWcfb[i j^Wj m[h[ h[Y[_l[Z m_j^ekj fhef[h fh[i[hlWj_ed je j^[ [nj[dj j^Wj _j _i
\[Wi_Xb[ WdZ ikffehj[Z Xo j^[ c[j^eZi _d ki[, HWXehWjeho fh[i[hlWj_ed e\ _cfhef[hbo fh[i[hl[Z
eh ^WdZb[Z \_[bZ iWcfb[i _i hekj_d[bo f[h\ehc[Z \eh c[jWbi iWcfb[i, Of[Y_Wb ^WdZb_d] fheY[Zkh[i
cWo Wbie X[ Wffb_[Z je _cfhef[hbo fh[i[hl[Z lebWj_b[ eh]Wd_Yi,

=gk[eki c[jWbi iWcfb[i j^Wj m[h[ dej d_jh_Y WY_Z fh[i[hl[Z je fD 0 _d j^[ \_[bZ Wh[ bWXehWjeho
fh[i[hl[Z WdZ ^[bZ \eh jm[djo &02' ^ekhi je [gk_b_XhWj[ fh_eh je WdWboi_i, =gk[eki c[jWbi iWcfb[i
h[gk_h_d] \_[bZ \_bjhWj_ed cWo X[ \_bj[h[Z _d j^[ bWXehWjeho m_j^_d i[l[djo+jme &50' ^ekhi e\ h[Y[_fj
fhel_Z[Z j^Wj j^[ iWcfb[ ^Wi dej X[[d WY_Z fh[i[hl[Z,

Qdfh[i[hl[Z lebWj_b[ eh]Wd_Yi iWcfb[i cWo X[ WdWbop[Z m_j^_d i[l[d &5' ZWoi je c_d_c_p[
Z[]hWZWj_ed e\ lebWj_b[ eh]Wd_Yi _\ j^[ bWXehWjeho _i dej_\_[Z _d WZlWdY[ e\ j^[ \W_bkh[ je fh[i[hl[
kfed Yebb[Yj_ed, HWXehWjeho fh[i[hlWj_ed e\ kdfh[i[hl[Z Wgk[eki iWcfb[i _i dej feii_Xb[, = fD
Y^[Ya e\ lebWj_b[ eh]Wd_Y iWcfb[i fh_eh je WdWboi_i m_bb Yecfhec_i[ j^[ iWcfb[ Xo Wbbem_d] lebWj_b[
eh]Wd_Yi je [iYWf[ Zkh_d] j^[ Y^[Ya, E\ j^[ bWXehWjeho _i dej dej_\_[Z e\ j^[ \W_bkh[ je \_[bZ
fh[i[hl[ Wd Wgk[eki lebWj_b[ eh]Wd_Y iWcfb[* j^[ Z[\[Yj m_bb dej X[ _Z[dj_\_[Z kdj_b iWcfb[ WdWboi_i
^Wi X[[d Yecfb[j[Z WdZ j^[ ZWjW _i gkWb_\_[Z WYYehZ_d]bo,



DKIZOUT 0%'1 DGSVROTM# DGSVRK >GTGMKSKTZ# =UMOT# 3[YZUJ_# DZUXGMK ! 4OYVUYGR
LW][ 15 e\ /.3

N[l_i_ed @Wj[8 IWhY^ 0..7

1&- =d WkjecWj[Z* [b[Yjhed_Y HEIO fheY[Zkh[ h[YehZi
iWcfb[ [nY^Wd][ jhWdiWYj_edi X[jm[[d Z[fWhjc[dji WdZ Y^Wd][i _d WdWboj_YWb ijWjki, P^_i
ioij[c jhWYai Wbb fh[fWhWj_ed* WdWboj_YWb* WdZ ZWjW h[fehj_d] fheY[Zkh[i je m^_Y^ W iWcfb[ _i
ikX`[Yj[Z m^_b[ _d j^[ feii[ii_ed e\ j^[ bWXehWjeho, AWY^ _dZ_l_ZkWb h[Y[_l_d] iWcfb[i ckij
WYademb[Z][ j^[ Y^Wd][ _d YkijeZo WdZ ef[hWj_edWb ijWjki _d j^[ HEIO, P^_i ij[f _i h[gk_h[Z je
cW_djW_d Wd WYYkhWj[ [b[Yjhed_Y h[YehZ e\ iWcfb[ ijWjki* ZWj[i e\ WdWboj_YWb WYj_l_jo* WdZ YkijeZo
j^hek]^ekj j^[ bWXehWjeho,

OWcfb[ jhWYa_d] _i _d_j_Wj[Z Wj be]_d m^[h[ Wbb Y^hedebe]_YWb _d\ehcWj_ed h[bWj[Z je iWcfb[
Yebb[Yj_ed ZWj[i WdZ ^ebZ_d] j_c[i Wh[ [dj[h[Z _dje j^[ HEIO, P^_i _d\ehcWj_ed _i [dj[h[Z ed
Wd _dZ_l_ZkWb iWcfb[ XWi_i,

1&. , EdYec_d] iWcfb[i ckij iWj_i\o =YYkj[ijri iWcfb[ WYY[fjWdY[
Yh_j[h_W X[\eh[ X[_d] be]][Z _dje j^[ ioij[c, OWcfb[ WYY[fjWdY[ _i XWi[Z ed j^[ fh[c_i[ j^Wj
Yb_[dji ^Wl[ [n[hY_i[Z fhef[h fhejeYebi \eh iWcfb[ Yebb[Yj_ed, P^_i _dYbkZ[i Yecfb[j[
ZeYkc[djWj_ed* ik\\_Y_[dj lebkc[* fhef[h Y^[c_YWb fh[i[hlWj_ed* j[cf[hWjkh[ fh[i[hlWj_ed*
iWcfb[ YedjW_d[h i[Wb_d] WdZ bWX[b_d]* WdZ Wffhefh_Wj[ i^_ff_d] YedjW_d[h fWYa_d],

P^[ iWcfb[ cWdW][c[dj ijW\\ m_bb cWa[ [l[ho Wjj[cfj je fh[i[hl[ _cfhef[hbo fh[i[hl[Z iWcfb[i
kfed Whh_lWb, Dem[l[h* _\ fh[i[hlWj_ed _i dej feii_Xb[* j^[ iWcfb[i cWo X[ h[\ki[Z kdb[ii j^[
Yb_[dj Wkj^eh_p[i WdWboi_i, Je iWcfb[i m_bb X[ WYY[fj[Z _\ ^ebZ_d] j_c[i ^Wl[ X[[d [nY[[Z[Z eh
m_bb X[ [nY[[Z[Z X[\eh[ WdWboi_i YWd jWa[ fbWY[ kdb[ii j^[ Yb_[dj Wkj^eh_p[i WdWboi_i,

OWcfb[ WYY[fjWdY[ Yh_j[h_W _dYbkZ[ fhef[h YkijeZo WdZ iWcfb[ bWX[b_d] ZeYkc[djWj_ed, Lhef[h
YkijeZo ZeYkc[djWj_ed _dYbkZ[i Wd [djho \eh Wbb f^oi_YWb iWcfb[i Z[b_l[h[Z je j^[ bWXehWjeho m_j^
Wd _Z[dj_\_YWj_ed YeZ[ j^Wj cWjY^[i j^[ iWcfb[ Xejjb[ WdZ W ZWj[ WdZ i_]dWjkh[ e\ j^[ _dZ_l_ZkWb
m^e Yebb[Yj[Z j^[ iWcfb[ WdZ Z[b_l[h[Z j^[c je j^[ bWXehWjeho,

=YYkj[ij h[i[hl[i j^[ h_]^j je h[\ki[ Wdo iWcfb[ m^_Y^ _d _ji ieb[ WdZ WXiebkj[ Z_iYh[j_ed WdZ
`kZ]c[dj _i ^WpWhZeki* jen_Y WdZ fei[i eh cWo fei[ W ^[Wbj^* iW\[jo eh [dl_hedc[djWb h_ia Zkh_d]
^WdZb_d] eh fheY[ii_d], P^[ YecfWdo m_bb dej WYY[fj iWcfb[i \eh WdWboi_i ki_d] c[j^eZebe]o
j^Wj _i dej f[h\ehc[Z Xo j^[ bWXehWjeho eh \eh c[j^eZi j^Wj bWX Ze[i dej ^ebZ lWb_Z WYYh[Z_jWj_edi
kdb[ii WhhWd][c[dji ^Wl[ X[[d cWZ[ je ^Wl[ j^[ WdWboi_i YedZkYj[Z Xo W gkWb_\_[Z
ikXYedjhWYjeh,

1&/ , Qd_gk[ _Z[dj_\_YWj_ed YeZ[i Wh[
Wii_]d[Z je [WY^ iWcfb[ Xejjb[ je Wiikh[ jhWY[WX_b_jo WdZ kdWcX_]kekibo _Z[dj_\o j^[ j[iji je X[
f[h\ehc[Z _d j^[ bWXehWjeho,

P^[ iWcfb[ _Z[dj_\_YWj_ed YeZ_d] fheY[ii X[]_di m_j^ j^[ Wii_]dc[dj e\ W kd_gk[ Wbf^Wdkc[h_Y
`eX dkcX[h, = `eX _i Z[\_d[Z Wi W ]hekf e\ iWcfb[i h[Y[_l[Z ed j^[ iWc[ ZWo* \hec W if[Y_\_Y
Yb_[dj f[hjW_d_d] je W if[Y_\_Y fhe`[Yj, = `eX cWo Yedi_ij e\ ]hekfi e\ iWcfb[i h[Y[_l[Z el[h W
ckbj_+ZWo f[h_eZ, P^[ \_hij Y^WhWYj[h e\ j^[ `eX dkcX[h _i Wd Wbf^W+Y^WhWYj[h j^Wj _Z[dj_\_[i j^[
bWXehWjeho \WY_b_jo, P^[ d[nj Y^WhWYj[hi Wh[ dkc[h_Y WdZ i[gk[dY[ Xo ed[ dkcX[h m_j^ [WY^ d[m
`eX,
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Qd_gk[ iWcfb[ dkcX[hi Wh[ Wii_]d[Z je [WY^ Xejjb[ Yebb[Yj[Z Wi W Z_iYh[j[ [dj_jo \hec W Z[i_]dWj[Z
iWcfb[ fe_dj, P^_i dkcX[h X[]_di m_j^ j^[ `eX dkcX[h WdZ _dYehfehWj[i W i[YedZ i[h_[i e\
dkcX[hi X[]_dd_d] Wj ed[ WdZ Yedj_dk_d] Y^hedebe]_YWbbo \eh [WY^ fe_dj e\ Yebb[Yj_ed, P^[ j[ij
je X[ f[h\ehc[Z _i Yb[Whbo _Z[dj_\_[Z ed j^[ Xejjb[ bWX[b, Ikbj_fb[ iWcfb[ Xejjb[i Yebb[Yj[Z \eh
WdWboi_i e\ j^[ iWc[ fWhWc[j[h Wh[ dkcX[h[Z Xejjb[ /* 0* q [jY,

=bf^W ik\\_n[i cWo X[ WZZ[Z je j^[ iWcfb[ dkcX[h je _Z[dj_\o if[Y_Wb Z[i_]dWj_edi ikY^ Wi
ikXYedjhWYj[Z j[iji* _d+^eki[ M? Y^[Yai* eh h[+be]i, Ikbj_fb[ iWcfb[ Xejjb[i \eh W if[Y_\_Y
WdWboi_i Wh[ bWX[b[Z >ejjb[ /* >ejjb[ 0* [jY,

1&0 % OkXYedjhWYj bWXehWjeh_[i Wh[ [cfbeo[Z je f[h\ehc WdWboi_i dej
f[h\ehc[Z Xo =YYkj[ij, P^[ gkWb_jo WiikhWdY[ ijW\\ [lWbkWj[i ikXYedjhWYj bWXehWjeh_[i je
Wiikh[ j^[_h gkWb_jo fheY[ii[i c[[j j^[ ijWdZWhZi e\ j^[ [dl_hedc[djWb bWXehWjeho _dZkijho fh_eh
je [d]W][c[dj, P^hek]^ekj j^[ ikXYedjhWYj fheY[ii* =YYkj[ij \ebbemi [ijWXb_i^[Z fheY[Zkh[i
je Wiikh[ j^Wj iWcfb[ YkijeZo _i cW_djW_d[Z WdZ j^[ ZWjW fheZkY[Z Xo j^[ ikXYedjhWYjeh c[[ji
[ijWXb_i^[Z gkWb_jo Yh_j[h_W,

D[HIUTZXGIZOTM AXUIKJ[XK& OkXYedjhWYj_d] fheY[Zkh[i Wh[ _d_j_Wj[Z j^hek]^ i[l[hWb c[Y^Wd_ici*
m^_Y^ eh_]_dWj[ m_j^ iWcfb[ cWdW][c[dj, OWcfb[i \eh WdWboi_i Xo W ikXYedjhWYjeh Wh[ be]][Z
_dje j^[ =YYkj[ij ioij[c ki_d] h[]kbWh be]_d fheY[Zkh[i, E\ ikXYedjhWYj fWhWc[j[hi Wh[ fWhj e\
j^[ fhe`[Yj eh iWcfb[ cWdW][c[dj ^Wi h[Y[_l[Z ikXYedjhWYj_d] _dijhkYj_edi \eh W if[Y_\_Y
fhe`[Yj* W Yefo e\ j^[ Y^W_d e\ YkijeZo _i ]_l[d je j^[ Wffhefh_Wj[ fhe`[Yj cWdW][h m_j^ j^[
ikXYedjhWYj[Z fWhWc[j[hi ^_]^b_]^j[Z, P^_i fheY[Zkh[ jh_]][hi j^[ ikXYedjhWYj fheY[ii Wj j^[
fhe`[Yj cWdW][c[dj b[l[b, P^[ fhe`[Yj cWdW][h YedjWYji Wd Wffhel[Z ikXYedjhWYjeh j^Wj
YWhh_[i WYYh[Z_jWj_ed _d j^[ l[dk[ e\ j^[ fhe`[Yj beYWj_ed je fbWY[ j^[ ikXYedjhWYj ehZ[h, =
ikXYedjhWYj ehZ[h \ehc &OKB' _i i_ckbjWd[ekibo fh[fWh[Z _d [b[Yjhed_Y \ehcWj* Xo j^[ fhe`[Yj
cWdW][h WdZ \_b[Z m_j^ j^[ eh_]_dWb Y^W_d e\ YkijeZo, P^[ OKB WdZ j^[ ikXYedjhWYj Y^W_d e\
YkijeZo Wh[ \ehmWhZ[Z je iWcfb[ cWdW][c[dj* l_W A+IW_b* \eh fheY[ii_d], = Yefo _i \_b[Z m_j^
j^[ eh_]_dWb ?e?,

OWcfb[ cWdW][c[dj i_]di j^[ ikXYedjhWYj Y^W_d e\ YkijeZo WdZ i^_fi j^[ iWcfb[&i' je j^[
ikXYedjhWYjeh, P^[ ikXYedjhWYj ?e? _i \_b[Z m_j^ j^[ eh_]_dWb ?e? WdZ j^[ h[gk[ij \eh
ikXYedjhWYj, ?ef_[i Wh[ Z_ijh_Xkj[Z je j^[ be]_d Z[fWhjc[dj* j^[ fhe`[Yj cWdW][h* iWcfb[
cWdW][c[dj WdZ j^[ Yb_[dj,

?b_[dji Wh[ l[hXWbbo dej_\_[Z e\ j^[ d[[Z je ikXYedjhWYj WdWboi_i Wi ieed Wi j^[ d[[Z _i _Z[dj_\_[Z
Xo j^[ Yb_[dj i[hl_Y[i ijW\\, P^_i cWo eYYkh Zkh_d] j^[ _d_j_Wb fhe`[Yj i[jkf eh Wj j^[ j_c[ e\
be]_d _\ j^[ fhe`[Yj i[jkf ^WZ dej X[[d _d_j_Wj[Z j^hek]^ j^[ Yb_[dj i[hl_Y[i ijW\\, ?ef_[i e\ j^[
ikXYedjhWYj ?e? WdZ j^[ eh_]_dWb ?e?* m^_Y^ Wh[ [b[Yjhed_YWbbo Z_ijh_Xkj[Z je Yb_[dji*
Yedij_jkj[i ZeYkc[dj[Z Yb_[dj dej_\_YWj_ed e\ j^[ bWXehWjeh_[i _dj[dj je ikXYedjhWYj WdWboi_i,

OkXYedjhWYjeh ZWjW fWYaW][i Wh[ h[l_[m[Z Xo j^[ M= OjW\\ je Wii[ii Yecfb[j[d[ii WdZ gkWb_jo
Yecfb_WdY[, E\ Yecfb[j[d[ii Z[\[Yji Wh[ Z[j[Yj[Z* j^[ ikXYedjhWYjeh _i Wia[Z je _cc[Z_Wj[bo
kf]hWZ[ j^[ ZWjW fWYaW][, E\ ZWjW gkWb_jo Z[\[Yji Wh[ Z[j[Yj[Z* j^[ M= ijW\\ h[jW_di j^[ fWYaW][
\eh \khj^[h h[l_[m, P^[ M= ijW\\ m_bb fkhik[ W Yehh[Yj_l[ WYj_ed iebkj_ed X[\eh[ h[b[Wi_d]
Z[\[Yj_l[ ZWjW je j^[ Yb_[dj,
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=ffhel[Z ikXYedjhWYj ZWjW _i [dj[h[Z _dje j^[ bWXehWjeho _d\ehcWj_ed cWdW][c[dj ioij[c
&HEIO' _\ feii_Xb[ WdZ _dYehfehWj[Z _dje j^[ \_dWb h[fehj, =bb ikXYedjhWYj ZWjW _i \eejdej[Z je
fhel_Z[ j^[ Yb_[dj m_j^ W Yb[Wh _dZ_YWj_ed e\ _ji iekhY[, ?ef_[i e\ eh_]_dWb ikXYedjhWYj ZWjW Wh[
_dYbkZ[Z _d j^[ ZWjW h[fehj Z[f[dZ_d] ed j^[ h[fehj_d] b[l[b if[Y_\_[Z Xo j^[ Yb_[dj, =ffb_YWXb[
ikXYedjhWYjeh WYYh[Z_jWj_ed _d\ehcWj_ed _i fhel_Z[Z m_j^ j^[ ikXYedjhWYjeh ZWjW,

D[HIUTZXGIZ =GHUXGZUX_ 5\GR[GZOUT& P^[ M= ijW\\ [lWbkWj[i ikXYedjhWYj bWXehWjeh_[i fh_eh je
[d]W][c[dj, P^[ ikXYedjhWYj bWXehWjeho ckij fhel_Z[ =YYkj[ij m_j^ fhee\ e\ W lWb_Z
Y[hj_\_YWj_ed je f[h\ehc j^[ h[gk[ij[Z WdWboi_i \eh j^[ l[dk[ m^[h[ j^[o m[h[ Yebb[Yj[Z* W Yefo
e\ j^[ bWXehWjehori MkWb_jo Ooij[ci IWdkWb* Yef_[i e\ OKLi ki[Z \eh j^[ ikXYedjhWYj[Z
WdWboi_i* W Yefo e\ j^[ ceij h[Y[dj f[h\ehcWdY[ [lWbkWj_ed ijkZo \eh j^[ ikXYedjhWYj[Z
fWhWc[j[h* Yef_[i e\ j^[ _dj[hdWb ZWjW _dj[]h_jo feb_Yo WdZ Yef_[i e\ j^[ ceij h[Y[dj h[]kbWjeho
W][dYo eh j^_hZ fWhjo WYYh[Z_jeh WkZ_j h[fehj, ?[hj_\_YWj_ed l[h_\_YWj_ed* WkZ_j h[fehji WdZ
f[h\ehcWdY[ [lWbkWj_ed ZWjW ckij X[ ikXc_jj[Z je =YYkj[ij WddkWbbo, E\ feii_Xb[* j^[ M= ijW\\
cWo YedZkYj W i_j[ l_i_j je j^[ bWXehWjeho je _dif[Yj j^[ gkWb_jo ioij[c, =YYkj[ij HWXehWjeh_[i
Wiikc[i j^[ h[ifedi_X_b_jo \eh j^[ f[h\ehcWdY[ e\ Wbb ikXYedjhWYjehi m^e ^Wl[ ikYY[ii\kbbo
Z[cedijhWj[Z j^[_h gkWb_\_YWj_edi, MkWb_\_YWj_ed e\ W ikXYedjhWYj bWXehWjeho cWo X[ XofWii[Z _\
j^[ fh_cWho Yb_[dj Z_h[Yji =YYkj[ij je [cfbeo W if[Y_\_Y ikXYedjhWYjeh,

1&1 , Bebbem_d] iWcfb[ jhWdi\[h je j^[ iWcfb[ YkijeZ_Wd* iWcfb[i Wh[ Wii_]d[Z je
lWh_eki i[Ykh[Z* h[\h_][hWj[Z ijehW][ Wh[Wi Z[f[dZ_d] kfed j^[ j[ij je X[ f[h\ehc[Z WdZ j^[
cWjh_n e\ j^[ iWcfb[i, P^[ beYWj_ed &h[\h_][hWjeh WdZ i^[b\' e\ [WY^ iWcfb[ _i h[YehZ[Z ed j^[
Y^W_d e\ YkijeZo WZ`WY[dj je j^[ b_d[ Yehh[ifedZ_d] je [WY^ iWcfb[ dkcX[h WdZ Wbie [dj[h[Z
_dje j^[ HEIO, OWcfb[i h[cW_d _d ijehW][ kdj_b j^[ bWXehWjeho j[Y^d_Y_Wd h[gk[iji j^Wj j^[o X[
jhWdi\[hh[Z _dje j^[ bWXehWjeho \eh WdWboi_i,

O[YedZ i^_\j ijW\\ _i Wkj^eh_p[Z je h[jh_[l[ iWcfb[i \hec ijehW][ WdZ _d_j_Wj[ YkijeZo jhWdi\[h,
=bb iWcfb[ h[gk[ij \ehci ckij X[ Yecfb[j[Z h[]WhZb[ii e\ m^e f[h\ehci j^[ jhWdi\[h,

OWcfb[i \eh lebWj_b[ eh]Wd_Yi WdWboi_i Wh[ fbWY[Z _d ijehW][ _d Z[i_]dWj[Z h[\h_][hWjehi Xo j^[
iWcfb[ YkijeZ_Wd WdZ _cc[Z_Wj[bo jhWdi\[hh[Z je j^[ eh]Wd_Yi ]hekf Yedjheb, OWcfb[ YkijeZo
_i jhWdi\[hh[Z je j^[ Z[fWhjc[dj Z[i_]d[[, P^[i[ iWcfb[i Wh[ i[]h[]Wj[Z WYYehZ_d] je cWjh_n je
b_c_j effehjkd_j_[i \eh Yheii YedjWc_dWj_ed je eYYkh,

Kh]Wd_Yi ijW\\ _i Wkj^eh_p[Z je h[jh_[l[ iWcfb[i \hec j^[i[ ijehW][ Wh[Wi \eh WdWboi_i, S^[d
WdWboi_i _i Yecfb[j[* j^[ iWcfb[i Wh[ fbWY[Z XWYa _dje ijehW][,

1&)( , Bebbem_d] iWcfb[ YkijeZo jhWdi\[h je j^[ bWXehWjeho* j^[ ZeYkc[djWj_ed j^Wj
Z[iYh_X[i j^[ Yb_[dji WdWboj_YWb h[gk_h[c[dji Wh[ Z[b_l[h[Z je j^[ iWcfb[ be]_d ]hekf \eh YeZ_d]
WdZ [djho je j^[ HWXehWjeho Ed\ehcWj_ed IWdW][c[dj Ooij[c &HEIO', P^_i fheY[ii jhWdibWj[i
Wbb _d\ehcWj_ed h[bWj[Z je Yebb[Yj_ed j_c[* jkhdWhekdZ j_c[* iWcfb[ WdWboi_i* WdZ Z[b_l[hWXb[i
_dje W YeZ[ m^_Y^ [dWXb[i Yb_[dj h[gk_h[c[dji je X[ [b[Yjhed_YWbbo Z_ijh_Xkj[Z je j^[ lWh_eki
Z[fWhjc[dji m_j^_d j^[ bWXehWjeho \eh iY^[Zkb_d] WdZ [n[Ykj_ed,
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P^[ j[Y^d_YWb ijW\\ _i Wb[hj[Z je Yb_[dj eh fhe`[Yj if[Y_\_Y h[gk_h[c[dji j^hek]^ j^[ ki[ e\ W
kd_gk[ fhe`[Yj YeZ[ j^Wj _i [b[Yjhed_YWbbo WjjWY^[Z je j^[ `eX Zkh_d] be]_d, P^[ kd_gk[ fhe`[Yj
YeZ[ Z_h[Yji j^[ j[Y^d_YWb ijW\\ je Yedjhebb[Z if[Y_\_YWj_edi ZeYkc[dji Z[jW_b_d] j^[ kd_gk[
h[gk_h[c[dji,

1&)) , EdZ_l_ZkWb bWXehWjeho Z[fWhjc[dji fh[fWh[ WdZ ikXc_j
mh_jj[d h[gk[iji je j^[ iWcfb[ YkijeZ_Wd je h[jh_[l[ iWcfb[i \eh WdWboi_i, P^[ iWcfb[ YkijeZ_Wd
h[jh_[l[i Wbb iWcfb[i [nY[fj lebWj_b[ eh]Wd_Yi WdZ Z[b_l[hi j^[c je j^[ h[gk[ij_d] Z[fWhjc[dj,
N[jh_[lWb fh_eh_j_[i Wh[ [ijWXb_i^[Z Xo j^[ h[gk[ij_d] Z[fWhjc[dj WdZ ikXc_jj[Z je j^[ iWcfb[
YkijeZ_Wd m^[d ckbj_fb[ h[gk[iji Wh[ ikXc_jj[Z, Edj[hdWb YkijeZo jhWdi\[hi ki_d] j^[ XWh YeZ[
iYWdd_d] ioij[c eYYkh m^[d[l[h j^[ iWcfb[i Y^Wd][ ^WdZi eh beYWj_edi,

=\j[h iWcfb[ WdWboi_i ^Wi X[[d Yecfb[j[Z* j^[ Z[fWhjc[dj h[gk[iji f_Ya+kf WdZ h[jkhd e\ j^[
iWcfb[ je j^[ ijehW][ Wh[W, P^[ iWcfb[ YkijeZ_Wd h[jh_[l[i j^[ iWcfb[ WdZ Yecfb[j[i j^[
YkijeZo jhWdi\[h \hec j^[ Z[fWhjc[dj e\ j^[ jhWdi\[h XWYa je iWcfb[ cWdW][c[dj eh iWcfb[
ijehW][,

1&)* % =YYkj[ij h[jW_di Wbb iWcfb[i WdZ iWcfb[ [njhWYji kdZ[h fhef[h ijehW][ \eh W
c_d_ckc e\ 1. ZWoi \ebbem_d] Yecfb[j_ed e\ j^[ WdWboi_i h[fehj, Hed][h ijehW][ f[h_eZi Wh[
WYYecceZWj[Z ed W Yb_[dj if[Y_\_Y XWi_i _\ h[gk_h[Z, OWcfb[i cWo Wbie X[ h[jkhd[Z je j^[ Yb_[dj
\eh Z_ifeiWb,

=YYkj[ij Z_ifei[i e\ Wbb bWXehWjeho mWij[i \ebbem_d] j^[ h[gk_h[c[dji e\ j^[ N[iekhY[
?edi[hlWj_ed WdZ N[Yel[ho =Yj &N?N=', P^[ ?ecfWdo ^Wi eXjW_d[Z WdZ cW_djW_di W mWij[
][d[hWjeh _Z[dj_\_YWj_ed dkcX[h* JF@760311400,

OWcfb[ cWdW][c[dj ][d[hWj[i W iWcfb[ Z_ifeiWb Zkcf i^[[j \hec j^[ HEIO jhWYa_d] ioij[c
[WY^ m[[a* m^_Y^ b_iji Wbb iWcfb[i m^ei[ ^ebZ_d] f[h_eZ ^Wi [nf_h[Z, @WjW \hec [WY^ iWcfb[ _i
YecfWh[Z je j^[ ^WpWhZeki mWij[ Yh_j[h_W [ijWXb_i^[Z Xo j^[ J[m F[hi[o @[fWhjc[dj e\
Adl_hedc[djWb Lhej[Yj_ed &JF@AL',

OWcfb[i YedjW_d_d] Yedij_jk[dji Wj YedY[djhWj_edi WXel[ j^[ Yh_j[h_W Wh[ bWX[b[Z Wi ^WpWhZeki
WdZ i[]h[]Wj[Z _dje \ekh ][d[hWb mWij[ YWj[]eh_[i \eh Z_ifeiWb Wi \ebbemi8

" SWij[ K_b
" Oe_b &ieb_Zi u fei_j_l[ WdZ d[]Wj_l[ ^WpWhZeki Y^WhWYj[h_ij_Yi'
" I_n[Z =gk[eki
" ObkZ][i &i[c_+ieb_Zi'
" L?> DWpWhZeki SWij[ &QOAL= 2. ?BN 54/ Yh_j[h_W',

Jed+^WpWhZeki Wgk[eki iWcfb[i Wh[ Z_bkj[Z WdZ Z_ifei[Z Z_h[Yjbo _dje j^[ bWXehWjeho i_da, =bb
Wgk[eki b_gk_Zi fWii j^hek]^ W d[kjhWb_pWj_ed ioij[c X[\eh[ [dj[h_d] j^[ ckd_Y_fWb ioij[c,
Oeb_Z iWcfb[i Wh[ [cfj_[Z _dje Yedieb_ZWj_ed Zhkci WdZ Z_ifei[Z Wi ^WpWhZeki mWij[ eh ded+
^WpWhZeki mWij[i Z[f[dZ_d] kfed j^[ h[ikbji e\ ^WpWhZeki Y^WhWYj[h_ij_Yi Z[j[hc_dWj_ed,
OWcfb[i YbWii_\_[Z Wi L?> ^WpWhZeki mWij[i Wh[ bWX[b[Z WdZ fWYaW][Z WYYehZ_d] je j^[
h[gk_h[c[dji _d 2. ?BN 54/,
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Acfjo ]bWii WdZ fbWij_Y Xejjb[i \hec Wgk[eki WdZ ieb_Z iWcfb[i Wh[ i[]h[]Wj[Z \eh h[YoYb_d],
N[YoYb[Z cWj[h_Wbi Wh[ Yebb[Yj[Z Xo W Yecc[hY_Wb YedjhWYjeh WdZ jhWdi\[hh[Z je W Yekdjo
jhWdi\[h \WY_b_jo \eh i[fWhWj_ed _dje lWh_eki cWj[h_Wbi YWj[]eh_[i, P^[i[ ef[hWj_edi Wh[ YbWii_\_[Z
Wi i[Ykh[ \WY_b_j_[i [cfbeo_d] YWc[hWi* i[Ykh_jo ]kWhZi WdZ \_X[h efj_Y i[Ykh_jo ioij[ci,

P^[ h[YoYbWXb[ cWj[h_Wb _i jhWdifehj[Z je W h[YoYb_d] \WY_b_jo \eh \khj^[h fheY[ii_d], O[fWhWj[Z
]bWii _i jhWdifehj[Z je W fheY[ii_d] \WY_b_jo m^[h[ _j _i WY_Z mWi^[Z _d jme* i[fWhWj[ mWi^ XWj^i*
h_di[Z _d Xe_b_d] mWj[h WdZ ]hekdZ _dje w _dY^ Y^kdai, P^[ Y^kdai Wh[ jhWdifehj[Z je Wd [dZ
fheZkYj ki[h \eh h[+cWdk\WYjkh_d] _dje W ]bWii fheZkYj,

O[fWhWj[Z fbWij_Y _i jhWdifehj[Z je W fheY[ii_d] \WY_b_jo m^[h[ _j _i WY_Z mWi^[Z je h[cel[ j^[
bWX[bi WdZ WZ^[i_l[i WdZ Xe_b[Z \eh ij[h_b_pWj_ed, P^[ iWcfb[ YedjW_d[hi WdZ Wdo h[cW_d_d]
bWX[bi Wh[ i^h[ZZ[Z WdZ ]hekdZ h[ikbj_d] _d Yecfb[j[ Z[ijhkYj_ed e\ h[cW_d_d] bWX[bi j^[
]hekdZ cWj[h_Wb _i i[dj Xo hW_b YWh eh jhWYjeh+jhW_b[h je lWh_eki [dZ ki[hi j^Wj c[bj WdZ h[\ehc
j^[ cWj[h_Wb _dje ki[\kb fheZkYji e\ j^[_h _dZkijho, P^[ h[YoYb_d] \WY_b_jo [cfbeoi W ?eZ[ e\
Aj^_Yi _d m^_Y^ Wbb Yb_[dj dWc[i Wh[ Yed\_Z[dj_Wb WdZ Wh[ dej Z_lkb][Z je Wdo _dZ_l_ZkWb eh
YehfehWj_ed m_j^ekj mh_jj[d f[hc_ii_ed \hec j^[ Yb_[dj,

HWXehWjeho mWij[i Wh[ Yebb[Yj[Z Xo mWij[ ijh[Wc _d Z[i_]dWj[Z Wh[Wi j^hek]^ekj j^[ bWXehWjeho,
SWij[ ijh[Wci Wh[ Yedieb_ZWj[Z jm_Y[ [WY^ m[[a Xo j^[ mWij[ YkijeZ_Wd WdZ jhWdi\[hh[Z je
ijh[Wc if[Y_\_Y Zhkci \eh Z_ifeiWb j^hek]^ W f[hc_jj[Z mWij[ cWdW][c[dj YedjhWYjeh, B_bb[Z*
Yedieb_ZWj[Z Zhkci Wh[ j[ij[Z \eh ^WpWhZeki Y^WhWYj[h_ij_Yi WdZ iY^[Zkb[Z \eh h[celWb \hec
j^[ \WY_b_jo \eh Wffhefh_Wj[ Z_ifeiWb XWi[Z ed j^[ bWXehWjeho ZWjW,

=bb iebl[dj [njhWYji WdZ Z_][ijWj[i Wh[ Yebb[Yj[Z \eh Z_ifeiWb \ebbem_d] j^[ j^_hjo+ZWo ^ebZ_d]
f[h_eZ WdZ Zhkcc[Z WYYehZ_d] je j^[_h if[Y_\_Y mWij[ ijh[Wc YWj[]eho, ?^beh_dWj[Z iebl[dj
[njhWYji Wh[ Zhkcc[Z Wi Y^beh_dWj[Z mWij[i &_,[,* I[j^ob[d[ ?^beh_Z[', Jed+Y^beh_dWj[Z iebl[dj
[njhWYji Wh[ Zhkcc[Z Wi ded+Y^beh_dWj[Z mWij[i &_,[,* WY[jed[* ^[nWd[* c[j^Wdeb* WdZ c_n[Z
iebl[dji', @_][ijWj[i Wh[ Yebb[Yj[Z \eh Z_ifeiWb \ebbem_d] j^[ j^_hjo+ZWo ^ebZ_d] f[h_eZ WdZ
Zhkcc[Z Wi Yehhei_l[ b_gk_Z YedjW_d_d] c[jWbi,
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8 P^[ bWXehWjeho ^Wi [ijWXb_i^[Z fheY[Zkh[i* m^_Y^ Wiikh[ j^Wj _dijhkc[djWj_ed
_i f[h\ehc_d] je W fh[+Z[j[hc_d[Z ef[hWj_edWb ijWdZWhZ fh_eh je j^[ WdWboi_i e\ Wdo iWcfb[i, Ed
][d[hWb* j^[i[ fheY[Zkh[i \ebbem j^[ h[]kbWjeho W][dYo h[gk_h[c[dji [ijWXb_i^[Z _d
fheckb]Wj[Z c[j^eZebe]o, P^[ _dijhkc[djWj_ed i[b[Yj[Z je f[h\ehc if[Y_\_[Z WdWboi_i Wh[
YWfWXb[ e\ fhel_Z_d] j^[ c[j^eZ if[Y_\_[Z kdY[hjW_djo e\ c[Wikh[c[dj d[[Z[Z, P^[i[
fheY[Zkh[i Wh[ ZeYkc[dj[Z WdZ _dYehfehWj[Z _dje j^[ ijWdZWhZ ef[hWj_d] fheY[Zkh[i \eh j^[
c[j^eZ X[_d] [n[Ykj[Z,

)(&) , P^[ cWii if[Yjhec[j[h jkd[ WdZ i[di_j_l_jo _i
ced_jeh[Z je Wiikh[ j^Wj j^[ _dijhkc[dj _i Wii_]d_d] cWii[i WdZ cWii WXkdZWdY[i Yehh[Yjbo WdZ
j^Wj j^[ _dijhkc[dj ^Wi ik\\_Y_[dj i[di_j_l_jo je Z[j[Yj YecfekdZi Wj bem YedY[djhWj_edi, P^_i
_i WYYecfb_i^[Z Xo WdWbop_d] W if[Y_\_Y cWii jkd_d] YecfekdZ Wj W \_n[Z YedY[djhWj_ed, E\ j^[
i[di_j_l_jo _i _dik\\_Y_[dj je Z[j[Yj j^[ jkd_d] YecfekdZ* Yehh[Yj_l[ WYj_ed ckij X[ f[h\ehc[Z
fh_eh je j^[ WdWboi_i e\ ijWdZWhZi eh iWcfb[i, E\ j^[ cWii Wii_]dc[dji eh cWii WXkdZWdY[i Ze
dej c[[j Yh_j[h_W* Yehh[Yj_l[ WYj_ed ckij X[ f[h\ehc[Z fh_eh je j^[ WdWboi_i e\ ijWdZWhZi eh
iWcfb[i,

)(&* , Of[Yjhef^ejec[j[h Z[j[Yjehi Wh[ Y^[Ya[Z
ed W h[]kbWh iY^[Zkb[ je l[h_\o fhef[h h[ifedi[ je j^[ mWl[b[d]j^ e\ b_]^j d[[Z[Z \eh j^[ j[ij
_d ki[, E\ j^[ Z[j[Yjeh h[ifedi[ Ze[i dej c[[j if[Y_\_YWj_edi* Yehh[Yj_l[ WYj_ed &Z[j[Yjeh
WZ`kijc[dj eh h[fbWY[c[dj' _i f[h\ehc[Z fh_eh je j^[ WdWboi_i e\ ijWdZWhZi eh iWcfb[i,

)(&+ % EdZkYj_l[bo ?ekfb[Z LbWicW Ac_ii_ed
Of[Yjhef^ejec[j[hi &E?L' Wh[ ikX`[Yj je W lWh_[jo e\ if[YjhWb _dj[h\[h[dY[i* m^_Y^ YWd X[
c_d_c_p[Z eh [b_c_dWj[Z Xo Wffbo_d] _dj[h\[h_d] [b[c[dj Yehh[Yj_ed \WYjehi WdZ XWYa]hekdZ
Yehh[Yj_ed fe_dji, Edj[h\[h_d] [b[c[dj Yehh[Yj_ed \WYjehi Wh[ Y^[Ya[Z ed W if[Y_\_[Z \h[gk[dYo
j^hek]^ j^[ WdWboi_i e\ Y^[Ya iWcfb[i YedjW_d_d] ^_]^ b[l[bi e\ _dj[h\[h_d] [b[c[dji, =dWboi_i
e\ i_d]b[ [b[c[dj _dj[h\[hWdj iebkj_edi _i Wbie YedZkYj[Z Wj W if[Y_\_[Z \h[gk[dYo,

E\ j^[ Y^[Ya _dZ_YWj[i j^Wj j^[ c[j^eZ Yh_j[h_W ^Wl[ dej X[[d WY^_[l[Z \eh Wdo [b[c[dj _d j^[
Y^[Ya ijWdZWhZ* j^[ WdWboi_i _i ^Wbj[Z WdZ ZWjW \hec j^[ W\\[Yj[Z iWcfb[i Wh[ dej h[fehj[Z,
OWcfb[ WdWboi_i _i h[ikc[Z W\j[h Yehh[Yj_l[ WYj_ed ^Wi X[[d f[h\ehc[Z WdZ j^[ Yehh[Yj_ed
\WYjehi ^Wl[ X[[d h[+YWbYkbWj[Z,

J[m _dj[h\[h_d] [b[c[dj Yehh[Yj_ed \WYjehi Wh[ YWbYkbWj[Z WdZ Wffb_[Z m^[d[l[h j^[ Y^[Yai
_dZ_YWj[ j^Wj j^[ Yehh[Yj_ed \WYjehi Wh[ de bed][h c[[j_d] Yh_j[h_W, =j W c_d_ckc* Yehh[Yj_ed
\WYjehi Wh[ h[fbWY[Z edY[ W o[Wh,

EdZkYj_l[bo ?ekfb[Z LbWicW u IWii Of[Yjhec[jho &E?L+IO' Wbie _i ikX`[Yj je _ieXWh_Y
[b[c[djWb WdZ feboWjec_Y _ed _dj[h\[h[dY[i, P^[i[ _dj[h\[h[dY[i Wh[ Yehh[Yj[Z j^hek]^ j^[ ki[
e\ YWbYkbWj_edi, P^[ WYYkhWYo e\ Yehh[Yj_edi _i Z[f[dZ[dj ed j^[ iWcfb[ cWjh_n WdZ _dijhkc[dj
YedZ_j_edi WdZ _i l[h_\_[Z Xo gkWb_jo Yedjheb Y^[Yai ed _dZ_l_ZkWb hkdi,
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)(&, , IWdo j[iji h[gk_h[ YWb_XhWj_ed ki_d] W i[h_[i e\
h[\[h[dY[ ijWdZWhZi je [ijWXb_i^ j^[ YedY[djhWj_ed hWd][ \eh f[h\ehc_d] gkWdj_jWj_l[ WdWboi_i,
Edijhkc[dj YWb_XhWj_ed _i f[h\ehc[Z ki_d] ijWdZWhZi j^Wj Wh[ jhWY[WXb[ je dWj_edWb ijWdZWhZi,
I[j^eZ if[Y_\_Y fheY[Zkh[i \eh YWb_XhWj_ed Wh[ \ebbem[Z fh_eh je Wdo iWcfb[ WdWboi_i,

?Wb_XhWj_ed _i f[h\ehc[Z ki_d] W b_d[Wh h[]h[ii_ed YWbYkbWj_ed eh YWb_XhWj_ed \WYjehi YWbYkbWj[Z
\hec j^[ Ykhl[, P^[ YWb_XhWj_ed ckij c[[j c[j^eZ if[Y_\_Y Yh_j[h_W \eh b_d[Wh_jo eh fh[Y_i_ed,
E\ j^[ Yh_j[h_W Wh[ dej WY^_[l[Z* Yehh[Yj_l[ WYj_ed &h[+YWb_XhWj_ed eh _dijhkc[dj cW_dj[dWdY[' _i
f[h\ehc[Z, P^[ _dijhkc[dj ckij X[ ikYY[ii\kbbo YWb_XhWj[Z X[\eh[ WdWboi_i e\ iWcfb[i YWd X[
YedZkYj[Z,

Ed_j_Wb YWb_XhWj_ed \eh c[jWbi WdWboi_i f[h\ehc[Z ki_d] _dZkYj_l[bo Yekfb[Z fbWicW &E?L'
[cfbeoi j^[ ki[ e\ W i_d]b[ ijWdZWhZ WdZ W YWb_XhWj_ed XbWda je [ijWXb_i^ b_d[Wh_jo, EdZkYj_l[bo
?ekfb[Z LbWicW u IWii Of[Yjhec[jho &E?L+IO' YWd X[ YWb_XhWj[Z ki_d] [_j^[h W jme fe_dj eh W
ckb_j+fe_dj YWb_XhWj_ed* Wi bed] Wi Wbb gkWb_jo Yedjheb Yh_j[h_W \eh j^[ WdWboi_i YWd X[ WY^_[l[Z,
P^[ YWb_XhWj_ed XbWda YedjW_di Wbb h[W][dji j^Wj Wh[ fbWY[Z _dje j^[ YWb_XhWj_ed ijWdZWhZ m_j^ j^[
[nY[fj_ed e\ j^[ jWh][j [b[c[dji, RWb_Z YWb_XhWj_ed XbWdai ckij dej YedjW_d Wdo jWh][j
[b[c[dji,

Ed_j_Wb YWb_XhWj_edi ckij X[ l[h_\_[Z ki_d] W i_d]b[ YedY[djhWj_ed YWb_XhWj_ed ijWdZWhZ \hec W
i[YedZ iekhY[ &_,[, i[fWhWj[ bej eh Z_\\[h[dj fhel_Z[h', P^[ Yedj_dk_d] lWb_Z_jo e\ [n_ij_d]
YWb_XhWj_edi ckij X[ h[]kbWhbo l[h_\_[Z ki_d] W i_d]b[ YWb_XhWj_ed ijWdZWhZ, P^[ h[ifedi[ je j^[
ijWdZWhZ ckij c[[j fh[+[ijWXb_i^[Z Yh_j[h_W j^Wj _dZ_YWj[ j^[ _d_j_Wb YWb_XhWj_ed Ykhl[ h[cW_di
lWb_Z, E\ j^[ Yh_j[h_W Wh[ dej WY^_[l[Z Yehh[Yj_l[ WYj_ed &h[+YWb_XhWj_ed' _i f[h\ehc[Z X[\eh[ Wdo
WZZ_j_edWb iWcfb[i cWo X[ WdWbop[Z,

?Wb_XhWj_ed l[h_\_YWj_ed _i Wbie f[h\ehc[Z m^[d[l[h _j Wff[Whi j^Wj j^[ WdWboj_YWb ioij[c _i ekj
e\ YWb_XhWj_ed eh de bed][h c[[ji j^[ YWb_XhWj_ed h[gk_h[c[dji, Ej _i Wbie f[h\ehc[Z m^[d j^[
j_c[ f[h_eZ X[jm[[d YWb_XhWj_ed l[h_\_YWj_edi ^Wi [nf_h[Z,

)(&- , H_d[Wh hWd][
l[h_\_YWj_ed _i f[h\ehc[Z \eh Wbb E?L WdZ E?L-IO _dijhkc[djWj_ed, P^[ h[]kbWjeho fhe]hWc eh
WdWboj_YWb c[j^eZ if[Y_\_[i j^[ l[h_\_YWj_ed \h[gk[dYo, = i[h_[i e\ YWb_XhWj_ed ijWdZWhZi Wh[
WdWbop[Z el[h W XheWZ YedY[djhWj_ed hWd][, P^[ ZWjW \hec j^[i[ WdWboi[i Wh[ ki[Z je
Z[j[hc_d[ j^[ lWb_Z WdWboj_YWb hWd][ \eh j^[ _dijhkc[dj, E?L _dijhkc[dj YWb_XhWj_ed _i hekj_d[bo
f[h\ehc[Z ki_d] W i_d]b[ ijWdZWhZ Wj W YedY[djhWj_ed m_j^_d j^[ b_d[Wh hWd][ WdZ W XbWda,

Oec[ c[j^eZi eh WdWboj_YWb fhe]hWci h[gk_h[ W bem YedY[djhWj_ed YWb_XhWj_ed Y^[Ya je l[h_\o
j^Wj _dijhkc[dj i[di_j_l_jo _i ik\\_Y_[dj je Z[j[Yj jWh][j [b[c[dji Wj j^[ h[fehj_d] b_c_j, P^[
WdWboj_YWb c[j^eZ eh h[]kbWjeho fhe]hWc Z[\_d[i j^[ Yh_j[h_W ki[Z je [lWbkWj[ j^[ bem
YedY[djhWj_ed YWb_XhWj_ed Y^[Ya, E\ j^[ bem YWb_XhWj_ed Y^[Ya \W_bi Yh_j[h_W* Yehh[Yj_l[ WYj_ed _i
f[h\ehc[Z WdZ l[h_\_[Z j^hek]^ h[WdWboi_i e\ j^[ bem YedY[djhWj_ed YWb_XhWj_ed Y^[Ya X[\eh[
Yedj_dk_d] m_j^ j^[ \_[bZ iWcfb[ WdWboi_i, , E?L+IO _dijhkc[dj YWb_XhWj_ed _i dehcWbbo
f[h\ehc[Z ki_d] ckbj_fb[ ijWdZWhZi m_j^_d j^[ b_d[Wh hWd][ WdZ W XbWda* Xkj cWo X[ Zed[ m_j^
W i_d]b[ ijWdZWhZ Wj W YedY[djhWj_ed m_j^_d j^[ b_d[Wh hWd][ WdZ W XbWda,
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)(&. , ?^hecWje]hWf^_Y h[j[dj_ed j_c[
m_dZemi Wh[ Z[l[bef[Z \eh Wbb WdWboi_i f[h\ehc[Z ki_d] ]Wi Y^hecWje]hWf^i m_j^ Yedl[dj_edWb
Z[j[Yjehi, =d _d_j_Wb [nf[h_c[djWb ijkZo _i f[h\ehc[Z* m^_Y^ [ijWXb_i^[i j^[ m_Zj^ e\ j^[
h[j[dj_ed m_dZem \eh [WY^ YecfekdZ, P^[ h[j[dj_ed j_c[ m_Zj^ e\ j^[ m_dZem Z[\_d[i j^[
j_c[ hWd][i \eh [bkj_ed e\ if[Y_\_[Z jWh][j WdWboj[i ed j^[ fh_cWho WdZ Yed\_hcWj_ed Yebkcdi,
N[j[dj_ed j_c[ m_dZemi Wh[ [ijWXb_i^[Z kfed _d_j_Wb YWb_XhWj_ed* Wffbo_d] j^[ h[j[dj_ed j_c[
hWd][ \hec j^[ _d_j_Wb ijkZo je [WY^ jWh][j YecfekdZ, N[j[dj_ed j_c[i Wh[ h[]kbWhbo Yed\_hc[Z
j^hek]^ j^[ WdWboi_i e\ Wd Wkj^[dj_Y ijWdZWhZ Zkh_d] YWb_XhWj_ed l[h_\_YWj_ed, E\ j^[ jWh][j
WdWboj[i Ze dej [bkj[ m_j^_d j^[ Z[\_d[Z hWd][ Zkh_d] YWb_XhWj_ed l[h_\_YWj_ed* j^[ _dijhkc[dj
ckij X[ h[YWb_XhWj[Z WdZ d[m m_dZemi Z[\_d[Z, J[m ijkZ_[i Wh[ f[h\ehc[Z m^[d cW`eh
Y^Wd][i* ikY^ Wi Yebkcd h[fbWY[c[dj Wh[ cWZ[ je j^[ Y^hecWje]hWf^_Y ioij[c,

)(&/ O[[ =ff[dZ_n ER \eh W b_ij_d] e\ Wbb [gk_fc[dj ki[Z \eh c[Wikh[c[dj
WdZ-eh YWb_XhWj_ed _d bWXehWjeho fheY[ii[i,
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Z, @eYkc[dj[Z fheY[Zkh[i ^Wl[ X[[d [ijWXb_i^[Z \eh YedZkYj_d] [gk_fc[dj
cW_dj[dWdY[, P^[ fheY[Zkh[ _dYbkZ[i cW_dj[dWdY[ iY^[Zkb[i _\ h[gk_h[Z eh ZeYkc[djWj_ed e\
ZW_bo cW_dj[dWdY[ WYj_l_j_[i, =bb _dijhkc[dj cW_dj[dWdY[ WYj_l_j_[i Wh[ ZeYkc[dj[Z _d
_dijhkc[dj if[Y_\_Y be]Xeeai,

))&) , Nekj_d[* ZW_bo cW_dj[dWdY[ _i h[gk_h[Z ed Wd _dijhkc[dj
if[Y_\_Y XWi_i WdZ _i f[h\ehc[Z [WY^ j_c[ j^[ _dijhkc[dj _i ki[Z, @W_bo cW_dj[dWdY[ _dYbkZ[i
WYj_l_j_[i je _dikh[ W Yedj_dkWj_ed e\ ]eeZ WdWboj_YWb f[h\ehcWdY[, P^_i cWo _dYbkZ[
f[h\ehcWdY[ Y^[Yai j^Wj _dZ_YWj[ _\ ded+hekj_d[ cW_dj[dWdY[ _i d[[Z[Z, E\ f[h\ehcWdY[
Y^[Yai _dZ_YWj[ j^[ d[[Z \eh ^_]^[h b[l[b cW_dj[dWdY[* j^[ [gk_fc[dj _i jWa[d ekj e\ i[hl_Y[
kdj_b cW_dj[dWdY[ _i f[h\ehc[Z, =dWboi_i YWddej X[ Yedj_dk[Z kdj_b Wbb f[h\ehcWdY[ Y^[Yai
c[[j [ijWXb_i^[Z Yh_j[h_W WdZ W h[jkhd je ef[hWj_edWb Yedjheb ^Wi X[[d Z[cedijhWj[Z WdZ
ZeYkc[dj[Z, P^[ _dZ_l_ZkWb Wii_]d[Z je j^[ _dijhkc[dj _i h[ifedi_Xb[ \eh ZW_bo cW_dj[dWdY[,

))&* , Jed+hekj_d[ cW_dj[dWdY[ _i _d_j_Wj[Z \eh YWjWijhef^_Y
eYYkhh[dY[i ikY^ Wi _dijhkc[dj \W_bkh[, P^[ d[[Z \eh ded+hekj_d[ cW_dj[dWdY[ _i _dZ_YWj[Z Xo
\W_bkh[i _d ][d[hWb ef[hWj_d] ioij[ci j^Wj h[ikbj _d Wd _dWX_b_jo je YedZkYj h[gk_h[Z f[h\ehcWdY[
Y^[Yai eh YWb_XhWj_ed, Agk_fc[dj _d j^_i YWj[]eho _i jWa[d ekj e\ i[hl_Y[* jW]][Z WYYehZ_d]bo
WdZ h[fW_h[Z X[\eh[ Wjj[cfj_d] \khj^[h WdWboi_i, >[\eh[ _d_j_Wj_d] h[fW_hi* Wbb iW\[jo fheY[Zkh[i
\eh iW\[ ^WdZb_d] e\ [gk_fc[dj Zkh_d] cW_dj[dWdY[* ikY^ Wi beYa+ekj-jW]+ekj Wh[ \ebbem[Z,
=dWboi_i _i dej h[ikc[Z kdj_b j^[ _dijhkc[dj c[[ji Wbb ef[hWj_edWb f[h\ehcWdY[ Y^[Ya Yh_j[h_W*
_i YWfWXb[ e\ X[_d] YWb_XhWj[Z WdZ W h[jkhd je ef[hWj_edWb Yedjheb ^Wi X[[d Z[cedijhWj[Z WdZ
ZeYkc[dj[Z, O[Yj_ed ikf[hl_iehi Wh[ h[ifedi_Xb[ \eh _Z[dj_\o_d] ded+hekj_d[ cW_dj[dWdY[
[f_ieZ[i WdZ _d_j_Wj_d] h[fW_h WYj_l_j_[i je Xh_d] j^[ [gk_fc[dj ed+b_d[, P^_i cWo _dYbkZ[
_d_j_Wj_d] j[b[f^ed[ YWbbi je cW_dj[dWdY[ YedjhWYjehi _\ d[Y[iiWho, P^[o Wh[ h[ifedi_Xb[ \eh
ZeYkc[dj_d] Wbb Z[jW_bi h[bWj[Z je j^[ eYYkhh[dY[ WdZ h[fW_h,

))&+ % IeZ[hd bWXehWjeho _dijhkc[djWj_ed hWh[bo h[gk_h[i h[]kbWh
fh[l[djWj_l[ cW_dj[dWdY[, E\ h[gk_h[Z* j^[ [gk_fc[dj _i fbWY[Z ed W iY^[Zkb[* m^_Y^ Z_YjWj[i
m^[d cW_dj[dWdY[ _i d[[Z[Z, AnWcfb[i _dYbkZ[ WddkWb XWbWdY[ YWb_XhWj_ed Xo Wd _dZ[f[dZ[dj
fhel_Z[h eh E?L fh[l[djWj_l[ cW_dj[dWdY[ f[h\ehc[Z Xo j^[ _dijhkc[dj cWdk\WYjkh[h, O[Yj_ed
ikf[hl_iehi Wh[ h[ifedi_Xb[ \eh _d_j_Wj_d] iY^[Zkb[Z cW_dj[dWdY[ ed [gk_fc[dj _d j^_i YWj[]eho,
OY^[Zkb[Z cW_dj[dWdY[ _i ZeYkc[dj[Z ki_d] hekj_d[ ZeYkc[djWj_ed fhWYj_Y[i,

))&, , Nekj_d[ WdZ ded+hekj_d[ cW_dj[dWdY[ WYj_l_j_[i Wh[
ZeYkc[dj[Z _d be]Xeeai Wii_]d[Z je _dijhkc[dji WdZ [gk_fc[dj ki[Z \eh WdWboj_YWb
c[Wikh[c[dji, P^[ be]Xeeai YedjW_d fh[fh_dj[Z \ehci* m^_Y^ if[Y_\o j^[ h[gk_h[Z
cW_dj[dWdY[ WYj_l_j_[i, P^[ WdWboij eh ikf[hl_ieh f[h\ehc_d] eh _d_j_Wj_d] j^[ cW_dj[dWdY[
WYj_l_jo _i h[gk_h[Z je Y^[Ya j^[ WYj_l_jo kfed _ji Yecfb[j_ed WdZ _d_j_Wb j^[ \ehc, P^_i _dYbkZ[i
ZeYkc[dj_d] j^Wj j^[ _dijhkc[dj ^Wi X[[d h[jkhd[Z je ef[hWj_edWb Yedjheb \ebbem_d] j^[
Yecfb[j_ed e\ j^[ WYj_l_jo, Jed+hekj_d[ cW_dj[dWdY[ &h[fW_hi* kf]hWZ[i' _i ZeYkc[dj[Z ed j^[
XWYa fW][ e\ j^[ i[hl_Y[ be],
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8 =bb fheY[Zkh[i ki[Z \eh j[ij c[j^eZi _dYehfehWj[ gkWb_jo Yedjheb fWhWc[j[hi je
ced_jeh [b[c[dji j^Wj Wh[ Yh_j_YWb je c[j^eZ f[h\ehcWdY[, AWY^ gkWb_jo fWhWc[j[h _dYbkZ[i
WYY[fjWdY[ Yh_j[h_W j^Wj ^Wl[ X[[d [ijWXb_i^[Z Xo h[]kbWjeho W][dY_[i \eh j^[ c[j^eZi _d ki[,
?h_j[h_W cWo Wbie X[ [ijWXb_i^[Z j^hek]^ Yb_[dj Z_YjWj[i eh j^hek]^ j^[ WYYkckbWj_ed WdZ
ijWj_ij_YWb [lWbkWj_ed e\ _dj[hdWb f[h\ehcWdY[ ZWjW, @WjW eXjW_d[Z \eh j^[i[ fWhWc[j[hi Zkh_d]
hekj_d[ WdWboi_i ckij X[ [lWbkWj[Z Xo j^[ WdWboij* WdZ YecfWh[Z je j^[ c[j^eZ Yh_j[h_W _d ki[,
E\ j^[ Yh_j[h_W Wh[ dej WY^_[l[Z* j^[ fheY[Zkh[i ckij if[Y_\o Yehh[Yj_l[ WYj_ed WdZ
Yed\ehcWj_ed e\ Yedjheb X[\eh[ fheY[[Z_d] m_j^ iWcfb[ WdWboi_i, M? fWhWc[j[hi* fheY[Zkh[i*
WdZ Yehh[Yj_l[ WYj_ed ckij X[ ZeYkc[dj[Z m_j^_d j^[ ijWdZWhZ ef[hWj_d] fheY[Zkh[i \eh [WY^
c[j^eZ, Ed j^[ WXi[dY[ e\ Yb_[dj if[Y_\_Y eX`[Yj_l[i j^[ bWXehWjeho ckij Z[\_d[ gkWb_jWj_l[
eX`[Yj_l[i \eh Yecfb[j[d[ii WdZ h[fh[i[djWj_l[d[ii e\ ZWjW,

)*&) , >[dY^ WdWboiji Wh[ h[ifedi_Xb[ \eh c[j^eZebe]_YWb gkWb_jo Yedjheb WdZ iWcfb[
if[Y_\_Y gkWb_jo Yedjheb, AWY^ c[j^eZ if[Y_\_[i j^[ Yedjheb fWhWc[j[hi je X[ [cfbeo[Z \eh j^[
c[j^eZ _d ki[ WdZ j^[ if[Y_\_Y fheY[Zkh[i \eh _dYehfehWj_d] j^[c _dje j^[ WdWboi_i, P^[i[
Yedjheb fWhWc[j[hi Wh[ WdWbop[Z WdZ [lWbkWj[Z m_j^ [l[ho Z[i_]dWj[Z iWcfb[ ]hekf &XWjY^',

P^[ ZWjW \hec [WY^ fWhWc[j[h fhel_Z[i j^[ WdWboij m_j^ Yh_j_YWb Z[Y_i_ed cWa_d] _d\ehcWj_ed
ed c[j^eZ f[h\ehcWdY[, P^[ _d\ehcWj_ed _i ki[Z je Z[j[hc_d[ _\ Yehh[Yj_l[ WYj_ed _i d[[Z[Z
je Xh_d] j^[ c[j^eZ eh j^[ WdWboi_i e\ W if[Y_\_Y iWcfb[ _dje Yecfb_WdY[, P^[i[ [lWbkWj_edi
Wh[ YedZkYj[Z j^hek]^ekj j^[ Yekhi[ e\ j^[ WdWboi_i, AWY^ Yedjheb fWhWc[j[h _i _dZ_YWj_l[ e\ W
Yh_j_YWb Yedjheb \[Wjkh[, BW_bkh[ e\ W c[j^eZebe]_YWb Yedjheb fWhWc[j[h _i _dZ_YWj_l[ e\ [_j^[h
_dijhkc[dj eh XWjY^ \W_bkh[, BW_bkh[ e\ W iWcfb[ Yedjheb fWhWc[j[h _i _dZ_YWj_l[ e\ Yedjheb
Z_\\_Ykbj_[i m_j^ W if[Y_\_Y iWcfb[ eh iWcfb[i,

FNZ]YR 4NaPU& =bb iWcfb[i WdWbop[Z _d j^[ bWXehWjeho Wh[ Wii_]d[Z je W Z[i_]dWj[Z iWcfb[
XWjY^* m^_Y^ YedjW_di Wbb h[gk_h[Z gkWb_jo Yedjheb iWcfb[i WdZ W Z[\_d[Z cWn_ckc dkcX[h e\
\_[bZ iWcfb[i j^Wj Wh[ fh[fWh[Z WdZ-eh WdWbop[Z el[h W Z[\_d[Z j_c[ f[h_eZ, P^[ cWn_ckc
dkcX[h e\ \_[bZ iWcfb[i _d j^[ XWjY^ _i 0., =YYkj[ij ^Wi _dYehfehWj[Z j^[ JAH=L XWjY^_d]
feb_Yo Wi j^[ iWcfb[+XWjY^_d] ijWdZWhZ, P^_i feb_Yo _dYehfehWj[i j^[ h[gk_h[c[dj \eh XbWdai
WdZ if_a[Z XbWdai Wi W j_c[ XWi[Z \kdYj_ed Wi Z[\_d[Z Xo JAH=L, =YYehZ_d]bo* j^[ if[Y_\_[Z
j_c[ f[h_eZ \eh W iWcfb[ XWjY^ _i 02 ^ekhi, IWjh_n if_a[-cWjh_n if_a[ Zkfb_YWj[* cWjh_n if_a[i
WdZ Zkfb_YWj[i Wh[ Z[\_d[Z Wi iWcfb[ \h[gk[dYo XWi[Z \kdYj_edi WdZ cWo X[ Wffb_[Z je i[l[hWb
XWjY^[i kdj_b j^[ \h[gk[dYo h[gk_h[c[dj ^Wi X[[d h[WY^[Z, = cWjh_n if_a[-cWjh_n if_a[
Zkfb_YWj[* cWjh_n if_a[i WdZ-eh Zkfb_YWj[ _i h[gk_h[Z [l[ho 0. iWcfb[i,

?b_[dj Yh_j[h_W j^Wj Z[\_d[i W XWjY^ Wi W j_c[ XWi[Z \kdYj_ed m^_Y^ _dYbkZ[i W cWjh_n
if_a[-cWjh_n if_a[ Zkfb_YWj[i Wi W YedjhWYjkWb if[Y_\_YWj_ed m_bb X[ ^edeh[Z, P^[ jof_YWb XWjY^
YedjW_di W XbWda WdZ W bWXehWjeho Yedjheb iWcfb[ &H?O eh if_a[Z XbWda', >WjY^ ZeYkc[djWj_ed
_dYbkZ[i bej if[Y_\_YWj_edi \eh Wbb h[W][dji WdZ ijWdZWhZi ki[Z Zkh_d] fh[fWhWj_ed e\ j^[ XWjY^,
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)*&* , Lh_eh je j^[ WdWboi_i e\ \_[bZ
iWcfb[i j^[ WdWboij ckij Z[j[hc_d[ j^Wj j^[ c[j^eZ _i \kdYj_ed_d] fhef[hbo, Of[Y_\_Y Yedjheb
fWhWc[j[hi _dZ_YWj[ m^[j^[h Yh_j_YWb fheY[ii[i c[[j if[Y_\_[Z h[gk_h[c[dji X[\eh[ Yedj_dk_d]
m_j^ j^[ WdWboi_i, I[j^eZ if[Y_\_Y Yedjheb fWhWc[j[hi ckij c[[j Yh_j[h_W X[\eh[ iWcfb[ WdWboi_i
YWd X[ YedZkYj[Z, AWY^ e\ j^[i[ fWhWc[j[hi _i h[bWj[Z je fheY[ii[i j^Wj Wh[ kdZ[h j^[ Yedjheb
e\ j^[ bWXehWjeho WdZ YWd X[ WZ`kij[Z _\ ekj e\ Yedjheb,

@RaU\Q 4YN[X& = c[j^eZ XbWda _i WdWbop[Z Zkh_d] j^[ WdWboi_i e\ Wdo \_[bZ iWcfb[, P^[
c[j^eZ XbWda _i Z[\_d[Z Wi W iWcfb[, Ej YedjW_di j^[ iWc[ ijWdZWhZi &_dj[hdWb ijWdZWhZi*
ikhhe]Wj[i* cWjh_n ceZ_\_[hi* [jY,' WdZ h[W][dji j^Wj Wh[ WZZ[Z je j^[ \_[bZ iWcfb[ Zkh_d]
WdWboi_i* m_j^ j^[ [nY[fj_ed e\ j^[ iWcfb[ _ji[b\, E\ j^[ c[j^eZ XbWda YedjW_di jWh][j WdWboj[i&i'
Wj YedY[djhWj_edi j^Wj [nY[[Z c[j^eZ Z[j[Yj_ed b_c_j YedY[djhWj_edi &eh]Wd_Yi' eh h[fehj_d]
b_c_j YedY[djhWj_edi &_deh]Wd_Yi'* j^[ iekhY[ e\ YedjWc_dWj_ed _i _dl[ij_]Wj[Z WdZ [b_c_dWj[Z
X[\eh[ fheY[[Z_d] m_j^ iWcfb[ WdWboi_i, PWh][j WdWboj[&i' _d c[j^eZ XbWdai Wj YedY[djhWj_edi
de ]h[Wj[h j^Wd ed[+^Wb\ e\ j^[ h[fehj_d] b_c_j YedY[djhWj_edi &c[jWbi' cWo X[ h[gk[ij[Z ed W
Yb_[dj eh fhe`[Yj if[Y_\_Y XWi_i, Ooij[cWj_Y YedjWc_dWj_ed _i ZeYkc[dj[Z \eh Yehh[Yj_l[ WYj_ed
WdZ h[iebl[Z \ebbem_d] j^[ [ijWXb_i^[Z Yehh[Yj_l[ WYj_ed fheY[Zkh[i,

?NO\_Na\_f 5\[a_\Y FNZ]YR` "?5F \_ F]VXRQ 4YN[X`#& = bWXehWjeho Yedjheb iWcfb[ &if_a[Z
XbWda eh Yecc[hY_Wbbo fh[fWh[Z f[h\ehcWdY[ [lWbkWj_ed iWcfb[' _i WdWbop[Z Wbed] m_j^ \_[bZ
iWcfb[i je Z[cedijhWj[ j^Wj c[j^eZ WYYkhWYo _i m_j^_d WYY[fjWXb[ b_c_ji, P^[i[ if_a[
iebkj_edi cWo X[ \hec Z_\\[h[dj iekhY[i j^Wd j^[ iekhY[i e\ j^[ iebkj_edi ki[Z \eh c[j^eZ
YWb_XhWj_ed Z[f[dZ_d] kfed j^[ c[j^eZ h[gk_h[c[dji, =bb jWh][j Yecfed[dji Wh[ _dYbkZ[Z _d
j^[ if_a[ c_njkh[ el[h W jme o[Wh f[h_eZ, P^[ f[h\ehcWdY[ b_c_ji Wh[ Z[h_l[Z \hec fkXb_i^[Z
c[j^eZ if[Y_\_YWj_edi eh \hec ijWj_ij_YWb ZWjW ][d[hWj[Z \hec j^[ WdWboi_i e\ bWXehWjeho c[j^eZ
f[h\ehcWdY[ iWcfb[i, Of_a[Z XbWdai Wh[ XbWda cWjh_Y[i &h[W][dj mWj[h eh Yb[Wd iWdZ' if_a[Z
m_j^ jWh][j fWhWc[j[hi WdZ WdWbop[Z ki_d] j^[ iWc[ c[j^eZi ki[Z \eh iWcfb[i, =YYkhWYo ZWjW
_i YecfWh[Z je bWXehWjeho Z[h_l[Z b_c_ji je Z[j[hc_d[ _\ j^[ c[j^eZ _i _d Yedjheb, HWXehWjeho
Yedjheb iWcfb[i &H?O' Wh[ Yecc[hY_Wbbo fh[fWh[Z if_a[Z iWcfb[i _d Wd _d[hj cWjh_n,
L[h\ehcWdY[ Yh_j[h_W \eh h[Yel[ho e\ if_a[Z WdWboj[i Wh[ fh[+[ijWXb_i^[Z Xo j^[ Yecc[hY_Wb
[dj_jo fh[fWh_d] j^[ iWcfb[, P^[ iWcfb[ _i WdWbop[Z _d j^[ bWXehWjeho Wi Wd [nj[hdWb h[\[h[dY[,

=YYkhWYo ZWjW _i YecfWh[Z je j^[ Wffb_YWXb[ f[h\ehcWdY[ b_c_ji, E\ j^[ if_a[ WYYkhWYo [nY[[Zi
j^[ f[h\ehcWdY[ b_c_ji* Yehh[Yj_l[ WYj_ed* Wi if[Y_\_[Z _d j^[ OKL \eh j^[ c[j^eZ _i f[h\ehc[Z
WdZ l[h_\_[Z X[\eh[ Yedj_dk_d] m_j^ W \_[bZ iWcfb[ WdWboi_i, Ed iec[ YWi[i* Z[Y_i_edi Wh[ cWZ[
je Yedj_dk[ m_j^ iWcfb[ WdWboi_i _\ f[h\ehcWdY[ b_c_ji Wh[ [nY[[Z[Z* fhel_Z[Z j^[ kdWYY[fjWXb[
h[ikbj ^Wi de d[]Wj_l[ _cfWYj ed j^[ iWcfb[ ZWjW,

>bWdai WdZ if_a[i Wh[ hekj_d[bo [lWbkWj[Z X[\eh[ iWcfb[i Wh[ WdWbop[Z, Dem[l[h* _d i_jkWj_edi
m^[h[ iWcfb[ WdWboi_i _i f[h\ehc[Z ki_d] Wd WkjeiWcfb[h* j^[o cWo X[ [lWbkWj[Z W\j[h iWcfb[
WdWboi_i ^Wi eYYkhh[Z, E\ j^[ XbWdai WdZ if_a[i Ze dej c[[j Yh_j[h_W* iWcfb[ WdWboi_i _i h[f[Wj[Z,

C_\SVPVR[Pf GR`aV[T& Lhe\_Y_[dYo j[ij iWcfb[i &LPi' Wh[ i_d]b[ eh ZekXb[ Xb_dZ if_a[i*
_djheZkY[Z je j^[ bWXehWjeho je Wii[ii c[j^eZ f[h\ehcWdY[, LPi cWo X[ _djheZkY[Z Wi ZekXb[
Xb_dZi ikXc_jj[Z Xo Yecc[hY_Wb Yb_[dji* i_d]b[ eh ZekXb[ Xb_dZi \hec h[]kbWjeho W][dY_[i* eh
_dj[hdWb Xb_dZi ikXc_jj[Z Xo j^[ M= ]hekf,
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= c_d_ckc e\ jme i_d]b[ Xb_dZ ijkZ_[i ckij X[ f[h\ehc[Z [WY^ o[Wh \eh [l[ho fWhWc[j[h _d
Wgk[eki WdZ ieb_Z cWjh_Y[i \eh [WY^ \_[bZ e\ j[ij_d] \eh m^_Y^ j^[ bWXehWjeho cW_djW_di
WYYh[Z_jWj_ed, Lhe\_Y_[dYo iWcfb[i ckij X[ fkhY^Wi[Z Wi Xb_dZi \hec Wd =0H= WYYh[Z_j[Z
l[dZeh, @WjW \hec j^[i[ ijkZ_[i Wh[ fhel_Z[Z je j^[ bWXehWjeho Xo j^[ l[dZeh WdZ h[fehj[Z je
WYYh[Z_j_d] W][dY_[i, E\ kdiWj_i\WYjeho f[h\ehcWdY[ _i dej[Z* Yehh[Yj_l[ WYj_ed _i f[h\ehc[Z je
_Z[dj_\o WdZ [b_c_dWj[ Wdo iekhY[i e\ [hheh, = d[m i_d]b[ Xb_dZ ckij X[ WdWbop[Z _\ h[gk_h[Z je
Z[cedijhWj[ Yedj_dk_d] fhe\_Y_[dYo,

LP iWcfb[i f[h\ehc[Z \eh WYYh[Z_j_d] W][dY_[i eh Yb_[dji* m^_Y^ Ze dej c[[j f[h\ehcWdY[
if[Y_\_YWj_edi* h[gk_h[ W mh_jj[d ikccWho j^Wj ZeYkc[dji j^[ Yehh[Yj_l[ WYj_ed _dl[ij_]Wj_ed*
\_dZ_d]i* WdZ Yehh[Yj_l[ WYj_ed _cfb[c[djWj_ed, = Yefo e\ j^_i ikccWho i^Wbb X[ ikXc_jj[Z je
j^[ JAH=? Lh_cWho =YYh[Z_j_d] =kj^eh_jo* JF@AL K\\_Y[ e\ MkWb_jo =iikhWdY[ \eh h[l_[m,

O_d]b[ eh ZekXb[ Xb_dZ fhe\_Y_[dYo j[ij iWcfb[i cWo X[ [cfbeo[Z \eh i[b\+[lWbkWj_ed fkhfei[i,
@WjW \hec j^[i[ WdWboi[i Wh[ YecfWh[Z je [ijWXb_i^[Z f[h\ehcWdY[ b_c_ji, E\ j^[ ZWjW Ze[i dej
c[[j f[h\ehcWdY[ if[Y_\_YWj_edi* j^[ ioij[c _i [lWbkWj[Z \eh iekhY[i e\ WYkj[ eh ioij[cWj_Y
[hheh, E\ h[gk_h[Z* Yehh[Yj_l[ WYj_ed _i f[h\ehc[Z WdZ l[h_\_[Z X[\eh[ _d_j_Wj_d] eh Yedj_dk_d]
iWcfb[ WdWboi_i,

G_R[Q 3[NYf`V` S\_ 5\[a_\Y CN_NZRaR_`& P^[ gkWb_jo WiikhWdY[ ijW\\ _i h[ifedi_Xb[ \eh
Yedj_dkeki WdWboj_YWb _cfhel[c[dj j^hek]^ gkWb_jo Yedjheb ZWjW jh[dZ WdWboi_i, =YYkhWYo ZWjW
\eh if_a[Z fWhWc[j[hi _d j^[ if_a[Z XbWda Wh[ ijWj_ij_YWbbo [lWbkWj[Z ZW_bo \eh jh[dZi _dZ_YWj_l[ e\
ioij[cWj_Y fheXb[ci, @WjW \hec H?O fWhWc[j[hi WdZ ikhhe]Wj[i Wh[ feeb[Z ed W c[j^eZ*
cWjh_n* WdZ _dijhkc[dj XWi_i, P^_i ZWjW _i [lWbkWj[Z Xo YecfWh_ied je [n_ij_d] Yedjheb WdZ
mWhd_d] b_c_ji, Ph[dZ WdWboi_i _i f[h\ehc[Z WkjecWj_YWbbo Wi \ebbemi8

" =do fe_dj ekji_Z[ j^[ Yedjheb b_c_j
" =do j^h[[ Yedi[Ykj_l[ fe_dji X[jm[[d j^[ mWhd_d] WdZ Yedjheb b_c_ji
" =do [_]^j Yedi[Ykj_l[ fe_dji ed j^[ iWc[ i_Z[ e\ j^[ c[Wd,
" =do i_n Yedi[Ykj_l[ fe_dji _dYh[Wi_d] eh Z[Yh[Wi_d]

P^[ h[ikbji e\ j^[ jh[dZ WdWboi_i Wh[ jhWdic_jj[Z Wi ,L@B \_b[i \eh ikf[hl_ieho [lWbkWj_ed fh_eh
je iWcfb[ WdWboi_i, Ph[dZi j^Wj _dZ_YWj[ j^[ fej[dj_Wb beii e\ ijWj_ij_YWb Yedjheb Wh[ \khj^[h
[lWbkWj[Z je Z[j[hc_d[ j^[ _cfWYj ed ZWjW gkWb_jo WdZ je Z[j[hc_d[ _\ Yehh[Yj_l[ WYj_ed _i
d[Y[iiWho, E\ Yehh[Yj_l[ WYj_ed _i _dZ_YWj[Z* j^[ ikf[hl_ieh _d\ehci j^[ WdWboiji e\ j^[
Yehh[Yj_l[ WYj_edi je X[ f[h\ehc[Z, N[jkhd je Yedjheb _i Z[cedijhWj[Z X[\eh[ WdWboi_i h[ikc[i,

)*&+ , P^[ WdWboi_i e\ iWcfb[i YWd X[
_d_j_Wj[Z \ebbem_d] W ikYY[ii\kb Z[cedijhWj_ed j^Wj j^[ c[j^eZ _i ef[hWj_d] m_j^_d [ijWXb_i^[Z
Yedjhebi, =ZZ_j_edWb Yedjhebi Wh[ _dYehfehWj[Z _dje j^[ WdWboi_i e\ [WY^ iWcfb[ je Z[j[hc_d[ _\
j^[ c[j^eZ _i \kdYj_ed_d] m_j^_d [ijWXb_i^[Z if[Y_\_YWj_edi \eh [WY^ _dZ_l_ZkWb iWcfb[, OWcfb[
M? ZWjW _i [lWbkWj[Z WdZ YecfWh[Z je [ijWXb_i^[Z f[h\ehcWdY[ Yh_j[h_W, E\ j^[ Yh_j[h_W Wh[ dej
WY^_[l[Z j^[ c[j^eZ eh j^[ OKL if[Y_\_[i j^[ Yehh[Yj_l[ WYj_ed h[gk_h[Z je Yedj_dk[ iWcfb[
WdWboi_i, Ed cWdo YWi[i* \W_bkh[ je c[[j M? Yh_j[h_W _i W \kdYj_ed e\ iWcfb[ cWjh_n WdZ YWddej
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X[ h[c[Z_[Z, AWY^ fWhWc[j[h _i Z[i_]d[Z je fhel_Z[ gkWb_jo \[[ZXWYa ed W Z[\_d[Z Wif[Yj e\
j^[ iWcfb_d] WdZ WdWboi_i [f_ieZ[,

6b]YVPNaR`& @kfb_YWj[ iWcfb[ WdWboi_i _i ki[Z je c[Wikh[ WdWboj_YWb fh[Y_i_ed, P^_i YWd Wbie
X[ [gkWj[Z je bWXehWjeho fh[Y_i_ed \eh ^ece][deki iWcfb[i, Lh[Y_i_ed Yh_j[h_W Wh[ c[j^eZ
Z[f[dZ[dj, E\ fh[Y_i_ed Yh_j[h_W Wh[ dej WY^_[l[Z* Yehh[Yj_l[ WYj_ed eh WZZ_j_edWb WYj_ed cWo X[
h[gk_h[Z, N[Yecc[dZ[Z WYj_ed ckij X[ Yecfb[j[Z X[\eh[ iWcfb[ ZWjW YWd X[ h[fehj[Z,

?NO\_Na\_f F]VXR` ! F]VXRQ 6b]YVPNaR`& Of_a[i WdZ if_a[Z Zkfb_YWj[i Wh[ ki[Z je c[Wikh[
WdWboj_YWb fh[Y_i_ed WdZ WYYkhWYo \eh j^[ iWcfb[ cWjh_n i[b[Yj[Z, Lh[Y_i_ed WdZ WYYkhWYo Yh_j[h_W
Wh[ c[j^eZ Z[f[dZ[dj, E\ fh[Y_i_ed WdZ WYYkhWYo Yh_j[h_W Wh[ dej WY^_[l[Z* Yehh[Yj_l[ WYj_ed eh
WZZ_j_edWb WYj_ed cWo X[ h[gk_h[Z, N[Yecc[dZ[Z WYj_ed ckij X[ Yecfb[j[Z X[\eh[ h[fehj_d]
iWcfb[ ZWjW, =bb jWh][j Yecfed[dji Wh[ _dYbkZ[Z _d j^[ if_a[ c_njkh[ el[h W jme o[Wh f[h_eZ,

FR_VNY 6VYbaV\[ "@RaNY`#& O[h_Wb Z_bkj_edi e\ c[jWbi iWcfb[i Wh[ WdWbop[Z je Z[j[hc_d[ _\
WdWboj_YWb cWjh_n [\\[Yji cWo ^Wl[ _cfWYj[Z j^[ h[fehj[Z ZWjW, E\ j^[ lWbk[ e\ j^[ i[h_Wbbo
Z_bkj[Z iWcfb[i Ze[i dej W]h[[ m_j^ j^[ kdZ_bkj[Z lWbk[ m_j^_d W c[j^eZ+if[Y_\_[Z hWd][* j^[
iWcfb[ cWjh_n cWo X[ YWki_d] _dj[h\[h[dY[i* m^_Y^ cWo b[WZ je [_j^[h W ^_]^ eh bem X_Wi, E\ j^[
i[h_Wb Z_bkj_ed Yh_j[h_ed _i dej WY^_[l[Z* _j ckij X[ \bW]][Z je _dZ_YWj[ feii_Xb[ X_Wi \hec cWjh_n
[\\[Yji,

C\`a 6VTR`aV\[ F]VXR`, @_][ij[Z iWcfb[i Wh[ if_a[Z WdZ WdWbop[Z je Z[j[hc_d[ _\ cWjh_n
_dj[h\[h[dY[i Wh[ X_Wi_d] j^[ h[ikbji m^[d j^[ fh[+Z_][ij_ed if_a[ &cWjh_n if_a[' h[Yel[ho \Wbbi
ekji_Z[ j^[ Yedjheb b_c_ji, Ej cWo Wbie X[ ki[Z je Z[j[hc_d[ fej[dj_Wb _dj[h\[h[dY[i f[h Yb_[djri
if[Y_\_YWj_ed, P^[ iWcfb[ _i if_a[Z Wj j^[ YedY[djhWj_ed if[Y_\_[Z _d j^[ c[j^eZ OKL, Je
WYj_ed _i d[Y[iiWho _\ j^[ feij Z_][ij_ed if_a[ _i ekji_Z[ e\ j^[ c[j^eZ Yh_j[h_W* kdb[ii W
fh[fWhWj_ed fheXb[c _i ikif[Yj[Z m_j^ j^[ if_a[* _d m^_Y^ YWi[ j^[ feij Z_][ij_ed if_a[ i^ekbZ
X[ h[+fh[fWh[Z WdZ h[WdWbop[Z,

Fb__\TNaR F]VXR` "B_TN[VP`#& Okhhe]Wj[ if_a[i Wh[ eh]Wd_Y YecfekdZi j^Wj Wh[ i_c_bWh _d
X[^Wl_eh je j^[ jWh][j WdWboj[i Xkj kdb_a[bo je X[ \ekdZ _d dWjkh[, P^[o Wh[ WZZ[Z je Wbb gkWb_jo
Yedjheb WdZ \_[bZ iWcfb[i je c[Wikh[ c[j^eZ f[h\ehcWdY[ \eh [WY^ _dZ_l_ZkWb iWcfb[,
Okhhe]Wj[ WYYkhWYo b_c_ji Wh[ Z[h_l[Z \hec fkXb_i^[Z c[j^eZ if[Y_\_YWj_edi eh \hec j^[
ijWj_ij_YWb [lWbkWj_ed e\ bWXehWjeho ][d[hWj[Z ikhhe]Wj[ WYYkhWYo ZWjW, =YYkhWYo ZWjW _i
YecfWh[Z je j^[ Wffb_YWXb[ f[h\ehcWdY[ b_c_ji, E\ j^[ ikhhe]Wj[ WYYkhWYo [nY[[Zi f[h\ehcWdY[
b_c_ji* Yehh[Yj_l[ WYj_ed* Wi if[Y_\_[Z _d j^[ c[j^eZ eh OKL _i f[h\ehc[Z X[\eh[ iWcfb[ ZWjW
YWd X[ h[fehj[Z,

<[aR_[NY FaN[QN_Q` "B_TN[VP @RaU\Q`#& Edj[hdWb ijWdZWhZi Wh[ h[j[dj_ed j_c[ WdZ
_dijhkc[dj h[ifedi[ cWha[hi WZZ[Z je [l[ho iWcfb[ je X[ ki[Z Wi h[\[h[dY[i \eh gkWdj_jWj_ed,
P^[_h h[ifedi[ _i YecfWh[Z je h[\[h[dY[ ijWdZWhZi WdZ ki[Z je [lWbkWj[ _dijhkc[dj i[di_j_l_jo
ed W iWcfb[ if[Y_\_Y XWi_i, Edj[hdWb ijWdZWhZ h[j[dj_ed j_c[ _i Wbie YecfWh[Z je h[\[h[dY[
ijWdZWhZi je Wiikh[ j^Wj jWh][j WdWboj[i Wh[ YWfWXb[ e\ X[_d] beYWj[Z Xo j^[_h _dZ_l_ZkWb h[bWj_l[
h[j[dj_ed j_c[,
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E\ _dj[hdWb ijWdZWhZ h[ifedi[ Yh_j[h_W Wh[ dej WY^_[l[Z* Yehh[Yj_l[ WYj_ed eh WZZ_j_edWb WYj_ed
cWo X[ h[gk_h[Z, P^[ h[Yecc[dZ[Z WYj_ed ckij X[ Yecfb[j[Z X[\eh[ iWcfb[ ZWjW YWd X[
h[fehj[Z,

E\ j^[ _dj[hdWb ijWdZWhZ h[j[dj_ed j_c[ Yh_j[h_W Wh[ dej WY^_[l[Z Yehh[Yj_l[ WYj_ed eh WZZ_j_edWb
WYj_ed cWo X[ h[gk_h[Z, P^_i cWo _dYbkZ[ h[+YWb_XhWj_ed WdZ h[+WdWboi_i, =ZZ_j_edWb WYj_ed
ckij X[ Yecfb[j[Z X[\eh[ iWcfb[ ZWjW _i h[fehj[Z,

<[aR_[NY FaN[QN_Q` "<5C N[Q <5C'@F @RaNY`#& Edj[hdWb ijWdZWhZi Wh[ ki[Z ed E?L
_dijhkc[dji je Yecf[diWj[ \eh lWh_Wj_edi _d h[ifedi[ YWki[Z Xo Z_\\[h[dY[i _d iWcfb[ cWjh_Y[i,
Ikbj_fb[ _dj[hdWb ijWdZWhZi Wh[ ki[Z \eh [WY^ iWcfb[ ed E?L-IO _dijhkc[dji je Yecf[diWj[
\eh lWh_Wj_edi _d h[ifedi[ YWki[Z Xo Z_\\[h[dY[i _d iWcfb[ cWjh_Y[i, P^_i WZ`kijc[dj _i
f[h\ehc[Z WkjecWj_YWbbo Zkh_d] iWcfb[ WdWboi_i, P^[ _dj[hdWb ijWdZWhZ h[ifedi[ e\ h[fb_YWj[Z
iWcfb[ WdWboi_i _i ced_jeh[Z je Z[j[Yj fej[dj_Wb WdWboj_YWb fheXb[ci, E\ WdWboj_YWb fheXb[ci Wh[
ikif[Yj[Z* j^[d j^[ \_[bZ iWcfb[i cWo X[ h[WdWbop[Z eh h[WdWbop[Z kfed Z_bkj_ed je c_d_c_p[
j^[ _dj[h\[h[dY[i, = Z_\\[h[dj _dj[hdWb ijWdZWhZ cWo X[ [cfbeo[Z \eh gkWdj_jWj_ed _d i_jkWj_edi
m^[h[ j^[ \_[bZ iWcfb[ YedjW_di j^[ [b[c[dj jof_YWbbo ki[Z Wi j^[ _dj[hdWb ijWdZWhZ,

)*&, ?edjheb Yh_j[h_W \eh _d+^eki[ c[j^eZi WdZ
Yb_[dj if[Y_\_Y ceZ_\_YWj_edi j^Wj [nY[[Z j^[ iYef[ e\ fkXb_i^[Z c[j^eZebe]o Wh[ Z[\_d[Z WdZ
ZeYkc[dj[Z fh_eh je j^[ ki[ e\ j^[ c[j^eZ, P^[ MkWb_jo =iikhWdY[ @_h[Yjeh _i h[ifedi_Xb[ \eh
_Z[dj_\o_d] WZZ_j_edWb Yedjheb Yh_j[h_W d[[Zi, ?edjheb fWhWc[j[hi WdZ Yh_j[h_W* XWi[Z ed X[ij
j[Y^d_YWb `kZ]c[dj Wh[ [ijWXb_i^[Z ki_d] _dfkj fhel_Z[Z Xo j^[ ef[hWj_edi ijW\\, P^[i[ Yedjheb
fWhWc[j[hi WdZ Yh_j[h_W Wh[ ZeYkc[dj[Z WdZ _dYehfehWj[Z _dje j^[ c[j^eZ,

P^[ bWXehWjeho+Z[h_l[Z Yh_j[h_W Wh[ [lWbkWj[Z \eh j[Y^d_YWb iekdZd[ii ed if_a[Z iWcfb[i fh_eh
je j^[ ki[ e\ j^[ c[j^eZ ed \_[bZ iWcfb[i, P^[ j[Y^d_YWb [lWbkWj_ed _i ZeYkc[dj[Z WdZ
WhY^_l[Z Xo j^[ MkWb_jo =iikhWdY[ OjW\\,

S^[d ik\\_Y_[dj ZWjW \hec j^[ bWXehWjeho Z[l[bef[Z Yedjheb fWhWc[j[h _i WYYkckbWj[Z* j^[ ZWjW
_i ijWj_ij_YWbbo fheY[ii[Z WdZ j^[ [nf[h_c[djWbbo Z[h_l[Z Yedjheb b_c_ji Wh[ _dYehfehWj[Z _dje j^[
c[j^eZ,

)*&- , P^[ X[dY^ Y^[c_iji Wh[ h[ifedi_Xb[ \eh Wbb M?
fWhWc[j[hi, >[\eh[ fheY[[Z_d] m_j^ iWcfb[ WdWboi_i* j^[o Wh[ h[gk_h[Z je ikYY[ii\kbbo c[[j Wbb
_dijhkc[djWb M? Yh_j[h_W, P^[o ^Wl[ j^[ Wkj^eh_jo je f[h\ehc Wdo d[Y[iiWho Yehh[Yj_l[ WYj_ed
X[\eh[ fheY[[Z_d] m_j^ iWcfb[ WdWboi_i, P^[_h Wkj^eh_jo _dYbkZ[i j^[ h[ifedi_X_b_jo \eh Wiikh_d]
j^Wj Z[fWhjkh[i \hec ZeYkc[dj[Z feb_Y_[i WdZ fheY[Zkh[i Ze dej eYYkh,

P^[ X[dY^ Y^[c_iji Wh[ Wbie h[ifedi_Xb[ \eh Wbb iWcfb[ M? fWhWc[j[hi, E\ j^[ iWcfb[ M?
Yh_j[h_W Wh[ dej WY^_[l[Z* j^[o Wh[ Wkj^eh_p[Z WdZ h[gk_h[Z je f[h\ehc j^[ c[j^eZ if[Y_\_[Z
Yehh[Yj_l[ WYj_ed X[\eh[ h[fehj_d] iWcfb[ ZWjW,

)*&. & =d Wbf^W Y^WhWYj[h YeZ_d] ioij[c _i [cfbeo[Z \eh Z[\_d_d] ki[ b_c_jWj_edi
\eh h[fehj[Z ZWjW, P^[i[ b_c_jWj_edi Wh[ Wffb_[Z je WdWboj_YWb ZWjW Xo j^[ WdWboij je YbWh_\o j^[
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ki[\kbd[ii e\ j^[ h[fehj[Z ZWjW \eh ZWjW ki[h, ?ecced ZWjW gkWb_\_[hi WdZ j^[_h Z[\_d_j_edi Wh[
Wi \ebbemi8

B_TN[VP`&

F8 EdZ_YWj[i Wd [ij_cWj[Z lWbk[, =ffb_[Z je YWbYkbWj[Z YedY[djhWj_edi \eh j[djWj_l[bo _Z[dj_\_[Z
YecfekdZi WdZ gkWb_jWj_l[bo _Z[dj_\_[Z YecfekdZi m^ei[ YedY[djhWj_ed _i X[bem j^[ h[fehj_d]
b_c_j* Xkj WXel[ j^[ I@H,

J8 EdZ_YWj[i gkWb_jWj_l[ [l_Z[dY[ e\ W j[djWj_l[bo _Z[dj_\_[Z YecfekdZ m^ei[ _Z[dj_\_YWj_ed _i
XWi[Z ed W cWii if[YjhWb b_XhWho i[WhY^ WdZ _i Wffb_[Z je Wbb PE? h[ikbji,

?8 =ffb_[Z je f[ij_Y_Z[ ZWjW j^Wj ^Wi X[[d gkWb_jWj_l[bo Yed\_hc[Z Xo C?-IO,

>8 Qi[Z \eh WdWboj[i Z[j[Yj[Z _d j^[ iWcfb[ WdZ _ji WiieY_Wj[Z c[j^eZ XbWda,

A8 =ffb_[Z je YecfekdZi m^ei[ YedY[djhWj_ed [nY[[Zi j^[ kff[h b_c_j e\ j^[ YWb_XhWj_ed hWd][,

@RaNY` N[Q <[\_TN[VP`&

>8 =ffb_[Z _\ j^[ h[fehj[Z YedY[djhWj_ed lWbk[ mWi b[ii j^Wd j^[ h[fehj_d] b_c_j Xkj ]h[Wj[h j^Wd
j^[ I@H,

Q8 =ffb_[Z _\ j^[ h[WZ_d] _i b[ii j^Wd j^[ I@H &eh E@H _\ E@H h[fehj_d] _i X[_d] ki[Z',

A8 Aij_cWj[Z YedY[djhWj_ed YWki[Z Xo j^[ fh[i[dY[ e\ _dj[h\[h[dY[i* dehcWbbo Wffb_[Z m^[d j^[
i[h_Wb Z_bkj_ed _i ekj,

J8 Of_a[ iWcfb[ h[Yel[ho dej m_j^_d Yedjheb b_c_ji,

(8 @kfb_YWj[ eh cWjh_n if_a[ Zkfb_YWj[ WdWboi_i dej m_j^_d Yedjheb b_c_ji,

)*&/ , P^[ M= ijW\\ YedZkYji W ifej h[l_[m e\ Yecfb[j[Z ZWjW fWYaW][i fh_eh je
Yb_[dj h[b[Wi[ \eh if[Y_\_[Z fhe`[Yji, P^_i h[l_[m _dYbkZ[i Wd [nWc_dWj_ed e\ M? ZWjW \eh
Yecfb_WdY[ WdZ jh[dZi _dZ_YWj_l[ e\ ioij[cWj_Y Z_\\_Ykbj_[i, E\ ded+Yed\ehcWdY[i Wh[ Z[j[Yj[Z*
j^[ M= ijW\\ fbWY[i Wd _cc[Z_Wj[ ijef ed j^[ h[b[Wi[ e\ j^[ ZWjW WdZ _d_j_Wj[i Yehh[Yj_l[ WYj_ed
je h[Yj_\o j^[ i_jkWj_ed, P^[ ZWjW fWYaW][ _i h[b[Wi[Z m^[d j^[ fWYaW][ X[Yec[i Yecfb_Wdj
m_j^ Wbb gkWb_jo h[gk_h[c[dji, E\ Yecfb_WdY[ _i dej feii_Xb[* j^[ ZWjW _i gkWb_\_[Z WdZ Wd
Wffhefh_Wj[ YWi[ dWhhWj_l[ _i ][d[hWj[Z \eh _dYbki_ed _d j^[ ZWjW fWYaW][,

E\ j^[ h[l_[m h[l[Wbi jh[dZi _dZ_YWj_l[ e\ ioij[cWj_Y fheXb[ci* M= _d_j_Wj[i Wd _dl[ij_]Wj_ed je
Z[j[hc_d[ j^[ YWki[, E\ fheY[ii Z[\[Yji Wh[ Z[j[Yj[Z* W Yehh[Yj_l[ WYj_ed _i _cfb[c[dj[Z WdZ
ced_jeh[Z \eh [\\[Yj_l[d[ii,

CR_S\_ZN[PR ?VZVa`% P^[ MkWb_jo =iikhWdY[ @_h[Yjeh _i h[ifedi_Xb[ \eh Yecf_bWj_ed WdZ
cW_dj[dWdY[ e\ Wbb fh[Y_i_ed WdZ WYYkhWYo ZWjW ki[Z \eh f[h\ehcWdY[ b_c_ji, MkWb_jo Yedjheb
ZWjW \eh Wbb j[ij c[j^eZi Wh[ WYYkckbWj[Z WdZ ijeh[Z _d j^[ bWXehWjeho _d\ehcWj_ed
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cWdW][c[dj ioij[c &HEIO', LWhWc[j[h if[Y_\_Y M? ZWjW _i [njhWYj[Z WddkWbbo WdZ ijWj_YWbbo
fheY[ii[Z je Z[l[bef bWXehWjeho if[Y_\_Y mWhd_d] b_c_ji WdZ Yedjheb b_c_ji, P^[ d[m b_c_ji Wh[
h[l_[m[Z WdZ Wffhel[Z Xo j^[ ikf[hl_ieho ijW\\ fh_eh je j^[_h ki[ \eh ZWjW Wii[iic[dj, P^[
d[m b_c_ji Wh[ ki[Z je [lWbkWj[ M? ZWjW \eh Yecfb_WdY[ m_j^ c[j^eZ h[gk_h[c[dji \eh W f[h_eZ
e\ ed[ o[Wh, HWXehWjeho ][d[hWj[Z b_c_ji Wff[Wh ed Wbb ZWjW h[fehji,

)*&0 , =YYkj[ij [cfbeoi ckbj_fb[ b[l[bi e\ ZWjW h[l_[m je Wiikh[ j^Wj
h[fehj[Z ZWjW ^Wi iWj_i\_[Z Wbb gkWb_jo Yedjheb Yh_j[h_W WdZ j^Wj Yb_[dj if[Y_\_YWj_edi WdZ
h[gk_h[c[dji ^Wl[ X[[d c[j, AWY^ fheZkYj_ed Z[fWhjc[dj ^Wi Z[l[bef[Z if[Y_\_Y ZWjW h[l_[m
fheY[Zkh[i* m^_Y^ ckij X[ Yecfb[j[Z X[\eh[ ZWjW _i h[b[Wi[Z je j^[ Yb_[dj,

3[NYfaVPNY ERcVRd& P^[ WdWboij YedZkYji j^[ fh_cWho h[l_[m e\ Wbb ZWjW, P^_i h[l_[m X[]_di
m_j^ W Y^[Ya e\ Wbb _dijhkc[dj WdZ c[j^eZ gkWb_jo Yedjheb WdZ fhe]h[ii[i j^hek]^ iWcfb[
gkWb_jo Yedjheb* YedYbkZ_d] m_j^ W Y^[Ya je Wiikh[ j^Wj j^[ Yb_[djri h[gk_h[c[dji ^Wl[ X[[d
[n[Ykj[Z, =dWboij Y^[Yai \eYki ed W h[l_[m e\ gkWb_jWj_l[ Z[j[hc_dWj_edi WdZ Y^[Yai e\
fh[Y_i_ed WdZ WYYkhWYo ZWjW je l[h_\o j^Wj [n_ij_d] bWXehWjeho Yh_j[h_W ^Wl[ X[[d WY^_[l[Z,
?^[Yai Wj j^_i b[l[b cWo _dYbkZ[ YecfWh_iedi m_j^ fhe`[Yj if[Y_\_Y Yh_j[h_W _\ Wffb_YWXb[, P^[
WdWboij ^Wi j^[ Wkj^eh_jo WdZ h[ifedi_X_b_jo je f[h\ehc Yehh[Yj_l[ WYj_ed \eh Wdo ekj+e\+Yedjheb
fWhWc[j[h eh dedYed\ehcWdY[ Wj j^_i ijW][ e\ h[l_[m,

=dWboiji m^e ^Wl[ c[j j^[ gkWb_\_YWj_ed Yh_j[h_W \eh j^[ c[j^eZ _d ki[ f[h\ehc i[YedZWho* f[[h
b[l[b ZWjW h[l_[mi, =dWboij gkWb_\_YWj_ed h[gk_h[c[dji _dYbkZ[ W lWb_Z Z[cedijhWj_ed e\
YWfWX_b_jo WdZ Z[cedijhWj[Z kdZ[hijWdZ_d] e\ j^[ c[j^eZ OKL, O[Yj_ed ikf[hl_iehi cWo
f[h\ehc i[YedZWho h[l_[m _d+b_[k e\ W f[[h h[l_[m, Okf[hl_iehi h[l_[m /..# e\ j^[ ZWjW
fheZkY[Z Xo j^[_h Z[fWhjc[dj, Ej _dYbkZ[i W Y^[Ya e\ Wbb cWdkWb YWbYkbWj_edi9 Wd WYYkhWYo
Y^[Ya e\ cWdkWbbo jhWdiYh_X[Z ZWjW \hec X[dY^ i^[[ji je j^[ HEIO* W Y^[Ya e\ YWb_XhWj_ed WdZ
Yedj_dk_d] YWb_XhWj_ed* Wbb M? Yh_j[h_W WdZ W YecfWh_ied e\ j^[ ZWjW fWYaW][ je Yb_[dj if[Y_\_[Z
h[gk_h[c[dji, =bie _dYbkZ[Z Wh[ Y^[Yai je Wiikh[ j^[ Wffhefh_Wj[ c[j^eZebe]o mWi Wffb_[Z
WdZ j^Wj Wbb WdecWbeki _d\ehcWj_ed mWi fhef[hbo \bW]][Z \eh Yecckd_YWj_ed _d j^[ YWi[
dWhhWj_l[, Okf[hl_iehi ^Wl[ j^[ Wkj^eh_jo je h[`[Yj ZWjW WdZ _d_j_Wj[ h[+WdWboi_i* Yehh[Yj_l[
WYj_ed* eh h[fheY[ii_d],

=bb bWXehWjeho ZWjW h[gk_h_d] cWdkWb [djho _dje HEIO ioij[c _i ZekXb[+Y^[Ya[Z Xo j^[ WdWboiji
f[h\ehc_d] _d_j_Wb ZWjW [djho WdZ j^[ i[Yj_ed ikf[hl_ieh, R[h_\_YWj_ed e\ ikf[hl_ieho h[l_[m _i
_dZ_YWj[Z ed j^[ hWm ZWjW ikccWho Xo j^[ ikf[hl_iehri _d_j_Wbi WdZ ZWj[,

Ab[Yjhed_Y ZWjW j^Wj _i cWdkWbbo [Z_j[Z Wj j^[ X[dY^ Xo j^[ fh_cWho WdWboij _i WkjecWj_YWbbo
\bW]][Z Xo j^[ _dijhkc[dj ZWjW ioij[c _dZ_YWj_d] Wd el[hh_Z[ Xo j^[ WdWboij, =bb cWdkWb
el[hh_Z[i ckij X[ l[h_\_[Z WdZ Wffhel[Z Xo W ikf[hl_ieh m^e _d_j_Wbi WdZ ZWj[i Wbb cWdkWb
Y^Wd][i,

DWhZ Yef_[i e\ cWdkWbbo _dj[]hWj[Z Y^hecWje]hWf^_Y f[Wai Wh[ fh_dj[Z j^Wj Yb[Whbo Z[f_Yj j^[
cWdkWbbo ZhWmd XWi[b_d[, P^[ ^WhZ Yefo _i h[l_[m[Z WdZ Wffhel[Z Xo j^[ i[Yj_ed ikf[hl_ieh
&_d_j_Wb[Z WdZ ZWj[Z' WdZ _dYbkZ[Z _d j^[ ZWjW fWYaW][ e\ Wbb \kbb j_[h h[fehji eh j^[ WhY^_l[Z
XWjY^ h[YehZi e\ Yecc[hY_Wb h[fehj fWYaW][i,
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= cWdW][h eh ikf[hl_ieh edbo ^Wi f[hc_ii_ed je [Z_j [b[Yjhed_Y ZWjW j^Wj ^Wi X[[d Yecc_jj[Z
je j^[ HEIO, P^[i[ [Z_ji cWo X[ h[gk_h[Z _\ d[[Zi \eh Yehh[Yj_edi Wh[ _dZ_YWj[Z Zkh_d] j^[
\_dWb h[l_[m, = C=HL WkZ_j h[YehZ \eh Wbb [b[Yjhed_Y Y^Wd][i _d j^[ HEIO _i WkjecWj_YWbbo
Wff[dZ[Z je j^[ h[YehZ,

P^[ ]hekf cWdW][h f[h\ehci W j[hj_Who h[l_[m ed W ifej Y^[Ya XWi_i, P^_i h[l_[m _dYbkZ[i Wd
[lWbkWj_ed e\ M? ZWjW W]W_dij WYY[fjWdY[ Yh_j[h_W WdZ W Y^[Ya e\ j^[ ZWjW fWYaW][ Yedj[dji je
Wiikh[ j^Wj Wbb WdWboj_YWb h[gk_h[c[dji WdZ if[Y_\_YWj_edi m[h[ [n[Ykj[Z,

ER]\_a 9R[R_NaV\[ ERcVRd& P^[ h[fehj ][d[hWj_ed ]hekf h[l_[mi Wbb ZWjW WdZ ikffehj_d]
_d\ehcWj_ed Z[b_l[h[Z Xo j^[ bWXehWjeho \eh Yecfb[j[d[ii WdZ Yecfb_WdY[ m_j^ Yb_[dj
if[Y_\_YWj_edi, I_ii_d] Z[b_l[hWXb[i Wh[ _Z[dj_\_[Z WdZ eXjW_d[Z \hec j^[ bWXehWjeho, P^[
]hekf Wbie h[l_[mi j^[ Yecfb[j[Z fWYaW][ je l[h_\o j^Wj j^[ Z[b_l[h[Z fheZkYj Yecfb_[i m_j^ Wbb
Yb_[dj if[Y_\_YWj_edi, Jed+WdWboj_YWb Z[\[Yji Wh[ Yehh[Yj[Z X[\eh[ j^[ fWYaW][ _i i[dj je j^[
Yb_[dj,

C_\WRPa @N[NTRZR[a'DbNYVaf 5\[a_\Y ERcVRd& Ofej+Y^[Ya ZWjW fWYaW][ h[l_[mi Wh[
f[h\ehc[Z Xo j^[ fhe`[Yj cWdW][c[dj ijW\\, Lhe`[Yj cWdW][c[dj h[l_[mi \eYki ed fhe`[Yj
if[Y_\_YWj_edi, E\ j^[ fhe`[Yj cWdW][h _Z[dj_\_[i Z[\[Yji _d j^[ fheZkYj fh_eh je h[b[Wi[* ^[
_d_j_Wj[i _cc[Z_Wj[ Yehh[Yj_l[ WYj_ed je h[Yj_\o j^[ i_jkWj_ed,

P^[ M= ijW\\ f[h\ehci W feij+Z[b_l[ho Y^[Ya e\ Yecfb[j[Z ZWjW fWYaW][i je l[h_\o
Yecfb[j[d[ii WdZ Yecfb_WdY[ m_j^ [ijWXb_i^[Z gkWb_jo Yedjheb fheY[Zkh[i, =ffhen_cWj[bo /.#
e\ Bkbb+@[b_l[hWXb[i ZWjW fWYaW][i Wh[ h[l_[m[Z, = \ehcWb Y^[Yab_ij _i ki[Z je Wii[ii ZWjW
h[fehj Yecfb[j[d[ii WdZ WYYkhWYo, @[j[Yj[Z Z[\_Y_[dY_[i Wh[ ZeYkc[dj[Z ed j^[ Y^[Yab_ij WdZ
Yehh[Yj_l[ WYj_edi _d_j_Wj[Z Wi d[Y[iiWho, @WjW h[l_[m Y^[Yab_iji Wh[ [b[Yjhed_Y ZeYkc[dji*
m^_Y^ Wh[ WhY^_l[Z _d j^[ M= @_h[Yjeho e\ j^[ d[jmeha i[hl[h,

P^[ M= h[l_[m \eYki[i ed Wbb [b[c[dji e\ j^[ Z[b_l[hWXb[ _dYbkZ_d] j^[ Yb_[djri if[Y_\_YWj_edi
WdZ h[gk_h[c[dji* WdWboj_YWb gkWb_jo Yedjheb* iWcfb[ YkijeZo ZeYkc[djWj_ed WdZ iWcfb[
_Z[dj_\_YWj_ed, M= h[l_[mi Wj j^_i ij[f _d j^[ fheZkYj_ed fheY[ii Wh[ ][Wh[Z jemWhZi ioij[cWj_Y
fheY[ii Z[\[Yji* m^_Y^ h[gk_h[ fheY[ZkhWb Y^Wd][i je [\\[Yj W Yehh[Yj_l[ WYj_ed, Dem[l[h* _\
Z[\[Yji Wh[ _Z[dj_\_[Z j^Wj ^Wl[ Wd WZl[hi[ W\\[Yj ed ZWjW* j^[ Yb_[dj _i _cc[Z_Wj[bo _d\ehc[Z
\ebbem_d] ijWdZWhZ dej_\_YWj_ed fheY[Zkh[i, M= ZWjW h[l_[m _i dej ki[Z _d b_[k e\ W f[[h b[l[b
h[l_[m eh W ikf[hl_ieho h[l_[m,

6NaN ER]\_aV[T, =dWboj_YWb ZWjW _i h[b[Wi[Z je Yb_[dji \ebbem_d] W i[YedZWho h[l_[m Xo j^[
]hekf ikf[hl_ieh, @WjW h[b[Wi[ Wj j^_i ijW][ e\ j^[ fheY[ii _i b_c_j[Z je [b[Yjhed_Y _d\ehcWj_ed*
m^_Y^ _i h[b[Wi[Z je Yb_[dji j^hek]^ W i[Ykh[* [dYhofj[Z* fWiimehZ fhej[Yj[Z* Edj[hd[j
Yedd[Yj_ed, DWhZ Yefo ikffehj ZWjW _i Yecf_b[Z Xo j^[ h[fehj ][d[hWj_ed ]hekf WdZ
Wii[cXb[Z _dje j^[ \_dWb h[fehj, P^[ h[fehj _i i[dj je j^[ Yb_[dj \ebbem_d] h[l_[mi Xo j^[ h[fehj
][d[hWj_ed ijW\\,

=bb ZWjW h[fehji _dYbkZ[ if[Y_\_[Z _d\ehcWj_ed* m^_Y^ _i h[gk_h[Z je _Z[dj_\o j^[ h[fehj WdZ _ji
Yedj[dji, P^_i _d\ehcWj_ed _dYbkZ[i W j_jb[* dWc[ WdZ WZZh[ii e\ j^[ bWXehWjeho* W kd_gk[
h[fehj dkcX[h* jejWb dkcX[h e\ fW][i _d j^[ h[fehj* Yb_[dji dWc[ WdZ WZZh[ii* WdWboj_YWb
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c[j^eZ _Z[dj_\_YWj_ed* Whh_l_d] iWcfb[ YedZ_j_ed* iWcfb[ WdZ WdWboi_i ZWj[i* j[ij h[ikbji m_j^
kd_ji e\ c[Wikh[c[dj* Wkj^eh_p[Z i_]dWjkh[ e\ ZWjW h[b[Wi[* ijWj[c[dj e\ Wffb_YWX_b_jo* h[fehj
h[fheZkYj_ed h[ijh_Yj_edi WdZ JAH=? h[gk_h[c[dji Y[hj_\_YWj_ed,

)*&1 NWm ZWjW \hec iWcfb[ WdWboi_i _i [dj[h[Z _dje j^[ bWXehWjeho
_d\ehcWj_ed cWdW][c[dj ioij[c &HEIO' ki_d] WkjecWj[Z fheY[ii[i eh cWdkWb [djho, B_dWb
ZWjW fheY[ii_d] _i f[h\ehc[Z Xo j^[ HEIO ki_d] fheY[Zkh[i Z[l[bef[Z Xo j^[ ?ecfWdo,

=bb HEIO fhe]hWci Wh[ j[ij[Z WdZ lWb_ZWj[Z fh_eh je ki[ je Wiikh[ j^Wj j^[o Yedi_ij[djbo
fheZkY[ Yehh[Yj h[ikbji, P^[ Ed\ehcWj_ed P[Y^debe]o OjW\\ f[h\ehci ie\jmWh[ lWb_ZWj_ed
j[ij_d], P^[ j[ij_d] fheY[Zkh[i Wh[ ZeYkc[dj[Z _d Wd OKL, Oe\jmWh[ fhe]hWci Wh[ dej
Wffhel[Z \eh ki[ kdj_b j^[o ^Wl[ Z[cedijhWj[Z j^Wj j^[o Wh[ YWfWXb[ e\ f[h\ehc_d] j^[
h[gk_h[Z YWbYkbWj_edi,

)*&)( , @WjW h[fh[i[djWj_l[d[ii _i XWi[Z ed j^[ fh[c_i[ j^Wj gkWb_jWj_l[ WdZ
gkWdj_jWj_l[ _d\ehcWj_ed Z[l[bef[Z \eh \_[bZ iWcfb[i _i Y^WhWYj[h_ij_Y e\ j^[ iWcfb[ j^Wj mWi
Yebb[Yj[Z Xo j^[ Yb_[dj WdZ WdWbop[Z _d j^[ bWXehWjeho, P^[ bWXehWjeho eX`[Yj_l[ \eh
h[fh[i[djWj_l[d[ii Z[\_d[i ZWjW Wi h[fh[i[djWj_l[ _\ j^[ Yh_j[h_W \eh Wbb gkWb_jo fWhWc[j[hi
WiieY_Wj[Z m_j^ j^[ WdWboi_i e\ j^[ iWcfb[ Wh[ WY^_[l[Z,

)*&)) , =dWboj_YWb ZWjW _i Z[\_d[Z Wi YecfWhWXb[ m^[d ZWjW \hec W iWcfb[ i[j
WdWbop[Z Xo j^[ bWXehWjeho _i h[fh[i[djWj_l[bo [gk_lWb[dj je ej^[h iWcfb[ i[ji WdWbop[Z
i[fWhWj[bo h[]WhZb[ii e\ j^[ WdWboj_YWb be]_ij_Yi, P^[ bWXehWjeho m_bb WY^_[l[ /..# YecfWhWX_b_jo
\eh Wbb iWcfb[ ZWjW m^_Y^ c[[ji j^[ Yh_j[h_W \eh j^[ gkWb_jo fWhWc[j[hi WiieY_Wj[Z m_j^ _ji
WdWboi_i ki_d] j^[ c[j^eZ h[gk[ij[Z Xo j^[ Yb_[dj,
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, P^[ bWXehWjeho [cfbeoi feb_Y[i WdZ fheY[Zkh[i \eh Yehh[Yj_d] Z[\[Yj_l[
fheY[ii[i* ioij[cWj_Y [hhehi* WdZ gkWb_jo Z[\[Yji [dWXb_d] j^[ ijW\\ je ioij[cWj_YWbbo _cfhel[
fheZkYj gkWb_jo, P^[ ioij[c _dYbkZ[i fheY[Zkh[i \eh Yecckd_YWj_d] _j[ci h[gk_h_d] Yehh[Yj_l[
WYj_ed je h[ifedi_Xb[ _dZ_l_ZkWbi* Yehh[Yj_l[ WYj_ed jhWYa_d] fheY[Zkh[i* Yehh[Yj_l[ WYj_ed
ZeYkc[djWj_ed* ced_jeh_d] e\ [\\[Yj_l[d[ii* WdZ h[fehji je cWdW][c[dj, P^[ ioij[c _i \kbbo
ZeYkc[dj[Z _d W ijWdZWhZ ef[hWj_d] fheY[Zkh[, EdZ_l_ZkWb Yehh[Yj_l[ WYj_edi WdZ h[ifedi[i
Wh[ ZeYkc[dj[Z _d W Z[Z_YWj[Z ZWjWXWi[,

)+&) , ?ehh[Yj_l[ WYj_ed _i j^[ ij[f j^Wj \ebbemi j^[ _Z[dj_\_YWj_ed e\ W fheY[ii Z[\[Yj,
P^[ jof[ e\ Z[\[Yj Z[j[hc_d[i j^[ b[l[b e\ ZeYkc[djWj_ed* Yecckd_YWj_ed* WdZ jhW_d_d]
d[Y[iiWho je fh[l[dj h[+eYYkhh[dY[ e\ j^[ Z[\[Yj eh ded+Yed\ehcWdY[, P^[ \ehcWb ioij[c _i
cW_djW_d[Z Xo j^[ gkWb_jo WiikhWdY[ Z[fWhjc[dj, Kf[hWj_edi cWdW][c[dj _i h[ifedi_Xb[ \eh
meha_d] m_j^_d j^[ ioij[c je h[iebl[ _Z[dj_\_[Z Z[\_Y_[dY_[i,

E\baV[R 5\__RPaVcR 3PaV\[, Nekj_d[ Yehh[Yj_l[ WYj_ed _i Z[\_d[Z Wi j^[ fheY[Zkh[i ki[Z je
h[jkhd ekj e\ Yedjheb WdWboj_YWb ioij[ci XWYa je Yedjheb, P^_i b[l[b e\ Yehh[Yj_l[ WYj_ed Wffb_[i
je Wbb WdWboj_YWb gkWb_jo Yedjheb fWhWc[j[hi eh WdWboj_YWb ioij[c if[Y_\_YWj_edi,

>[dY^ WdWboiji ^Wl[ \kbb h[ifedi_X_b_jo WdZ Wkj^eh_jo \eh f[h\ehc_d] hekj_d[ Yehh[Yj_l[ WYj_ed,
P^[ h[iebkj_ed e\ Z[\[Yji Wj j^_i b[l[b Ze[i dej h[gk_h[ W fheY[ZkhWb Y^Wd][ eh ijW\\ h[+jhW_d_d],
P^[ WdWboij _i \h[[ je Yedj_dk[ meha edY[ Yehh[Yj_l[ WYj_ed _i Yecfb[j[ WdZ j^[ WdWboj_YWb
ioij[c ^Wi X[[d h[jkhd[Z je Yedjheb, @eYkc[djWj_ed e\ hekj_d[ Yehh[Yj_l[ WYj_edi _i b_c_j[Z je
be]Xeea Yecc[dji \eh j^[ WdWboi_i X[_d] f[h\ehc[Z,

C_\PR`` 5UN[TR`, ?ehh[Yj_l[ WYj_edi _d j^_i YWj[]eho h[gk_h[ fheY[ZkhWb ceZ_\_YWj_edi, P^[o
cWo X[ j^[ h[ikbj e\ ioij[cWj_Y Z[\[Yji _Z[dj_\_[Z Zkh_d] WkZ_ji* j^[ _dl[ij_]Wj_ed e\ Yb_[dj
_dgk_h_[i* \W_b[Z fhe\_Y_[dYo j[iji* fheZkYj Z[\[Yji _Z[dj_\_[Z Zkh_d] ZWjW h[l_[m* eh c[j^eZ
kfZWj[i, N[iebkj_ed e\ Z[\[Yji e\ j^_i cW]d_jkZ[ h[gk_h[i \ehcWb _Z[dj_\_YWj_ed e\ j^[ Z[\[Yj*
Z[l[befc[dj WdZ ZeYkc[djWj_ed e\ W Yehh[Yj_l[ WYj_ed fbWd* WdZ ijW\\ jhW_d_d] je Yecckd_YWj[
j^[ fheY[ZkhWb Y^Wd][,

GRPU[VPNY 5\__RPaVcR 3PaV\[& P[Y^d_YWb Yehh[Yj_l[ WYj_ed [dYecfWii[i hekj_d[ Yehh[Yj_l[
WYj_ed f[h\ehc[Z Xo X[dY^ WdWboiji \eh ekj e\ Yedjheb ioij[ci WdZ Yehh[Yj_l[ WYj_edi
f[h\ehc[Z \eh ZWjW fheZkY[Z ki_d] ekj e\ Yedjheb ioij[ci, P[Y^d_YWb Yehh[Yj_l[ WYj_ed \eh
hekj_d[ i_jkWj_edi _i YedZkYj[Z ki_d] j^[ fheY[Zkh[i Z[jW_b[Z WXel[,

Jed+hekj_d[ Yehh[Yj_l[ WYj_edi Wffbo je i_jkWj_edi m^[h[ j^[ X[dY^ WdWboiji \W_b[Z je f[h\ehc
hekj_d[ Yehh[Yj_l[ WYj_ed X[\eh[ Yedj_dk_d] WdWboi_i, Okf[hl_iehi WdZ @[fWhjc[dj IWdW][hi
f[h\ehc Yehh[Yj_l[ WYj_ed _d j^[i[ i_jkWj_edi, @eYkc[djWj_ed e\ Wbb ded+hekj_d[ Yehh[Yj_l[
WYj_edi _i f[h\ehc[Z ki_d] j^[ Yehh[Yj_l[ WYj_ed ioij[c,

OWcfb[ h[+WdWboi_i _i YedZkYj[Z _\ ik\\_Y_[dj iWcfb[ WdZ ^ebZ_d] j_c[ h[cW_d je h[f[Wj j^[
WdWboi_i ki_d] Wd _d+Yedjheb ioij[c, E\ _dik\\_Y_[dj iWcfb[ eh ^ebZ_d] j_c[ h[cW_di* j^[ ZWjW _i
fheY[ii[Z WdZ gkWb_\_[hi Wffb_[Z j^Wj Z[iYh_X[ j^[ ekj e\ Yedjheb i_jkWj_ed, P^[ eYYkhh[dY[ _i
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\khj^[h ZeYkc[dj[Z _d j^[ YWi[ dWhhWj_l[ WdZ _d j^[ Yehh[Yj_l[ WYj_ed h[ifedi[, P^[ Yehh[Yj_l[
WYj_ed ckij _dYbkZ[ fhel_i_edi \eh h[jhW_d_d] j^[ WdWboiji m^e \W_b[Z je f[h\ehc hekj_d[
Yehh[Yj_l[ WYj_ed,

)+&* , Nekj_d[ Yehh[Yj_l[ WYj_edi Wh[ ZeYkc[dj[Z Wi fWhj e\
j^[ WdWboj_YWb h[YehZ, JejWj_edi Wh[ cWZ[ _d j^[ Yecc[dji i[Yj_ed e\ j^[ WdWboj_YWb Y^hed_Yb[
eh ZWjW i^[[j Z[jW_b_d] j^[ dedYed\ehcWdY[ WdZ Yehh[Yj_l[ WYj_ed, ?edj_dkWj_ed e\ j^[ WdWboi_i
_dZ_YWj[i j^Wj h[jkhd je Yedjheb mWi ikYY[ii\kb,

?ehh[Yj_l[ WYj_edi \eh fheY[ii Y^Wd][i Wh[ ZeYkc[dj[Z* jhWYa[Z WdZ ced_jeh[Z \eh
[\\[Yj_l[d[ii, Okf[hl_iehi eh i[d_eh ijW\\ c[cX[hi cWo _d_j_Wj[ Yehh[Yj_l[ WYj_edi Xo
][d[hWj_d] W Yehh[Yj_l[ WYj_ed ki_d] j^[ Yehh[Yj_l[ WYj_ed ZWjWXWi[ Wffb_YWj_ed,

P^[ Yehh[Yj_l[ WYj_ed ZWjWXWi[ _i Wd =YY[ii Wffb_YWj_ed, P^[ _d_j_Wjeh ][d[hWj[i j^[ Yehh[Yj_l[
WYj_ed _dl[ij_]Wj_ed \ehc* m^_Y^ _i ZeYkc[dj[Z* jhWYa[Z* Z_ijh_Xkj[Z je h[ifedi_Xb[ fWhj_[i WdZ
WhY^_l[Z j^hek]^ j^[ Wffb_YWj_ed, P^[ Wffb_YWj_ed Wii_]di W jhWYa_d] dkcX[h* _d_j_Wj_ed ZWjW WdZ
Zk[ ZWj[ je [WY^ WYj_ed WdZ Yef_[i j^[ Yehh[Yj_l[ WYj_ed \ehc je j^[ ZWjWXWi[, A+cW_b c[iiW][
YedjW_d_d] j^[ \ehc _i WkjecWj_YWbbo Z_ijh_Xkj[Z je j^[ h[ifedi_Xb[ fWhj_[i \eh h[iebkj_ed,

P^[ h[ifedi_Xb[ fWhjo _Z[dj_\_[i j^[ heej YWki[ e\ j^[ Z[\[Yj* _d_j_Wj[i j^[ _cc[Z_Wj[ \_n WdZ
Z[l[befi WdZ _cfb[c[dji j^[ fheY[ZkhWb Y^Wd][, An_ij_d] ZeYkc[djWj_ed ikY^ Wi OKLi Wh[
[Z_j[Z je h[\b[Yj j^[ Y^Wd][, P^[ W\\[Yj[Z ijW\\ _i _d\ehc[Z e\ j^[ fheY[ZkhWb Y^Wd][ j^hek]^ W
\ehcWb jhW_d_d] i[ii_ed, P^[ jhW_d_d] _i ZeYkc[dj[Z WdZ Yef_[i Wh[ fbWY[Z _dje _dZ_l_ZkWb
jhW_d_d] \_b[i, P^[ Yehh[Yj_l[ WYj_ed \ehc _i Yecfb[j[Z Xo j^[ h[ifedi_Xb[ fWhjo WdZ h[jkhd[Z je
j^[ M= ijW\\ l_W [+cW_b ki_d] j^[ ZWjWXWi[ Wffb_YWj_ed,

Ed_j_Wb WdZ Yecfb[j[Z Yehh[Yj_l[ WYj_ed \ehci Wh[ cW_djW_d[Z _d j^[ Yehh[Yj_l[ WYj_ed ZWjWXWi[,
P^_i [dj_h[ ZWjWXWi[ _i XWYa[Z kf WdZ WhY^_l[Z ZW_bo, P^[ Yehh[Yj_l[ WYj_ed jhWYa_d] \ehc _i
cW_djW_d[Z Wi Wd WYj_l[ h[fehj _d j^[ ZWjWXWi[,

@\[Va\_V[T, P^[ M= OjW\\ ced_jehi j^[ _cfb[c[dj[Z Yehh[Yj_l[ WYj_ed kdj_b _j _i [l_Z[dj j^Wj
j^[ WYj_ed ^Wi X[[d [\\[Yj_l[ WdZ j^[ Z[\[Yj ^Wi X[[d [b_c_dWj[Z, P^[ Yehh[Yj_l[ WYj_ed
ZWjWXWi[ _i kfZWj[Z Xo M= je h[\b[Yj Ybeikh[ e\ j^[ Yehh[Yj_l[ WYj_ed, P^[ M= ijW\\ Wii_]di Wd
[hheh YeZ[ je j^[ Yehh[Yj_l[ WYj_ed \eh YbWii_\_YWj_ed e\ j^[ jof[ e\ [hhehi X[_d] Yecc_jj[Z,
=ZZ_j_edWb ced_jeh_d] e\ j^[ Yehh[Yj_l[ WYj_ed _i YedZkYj[Z Zkh_d] hekj_d[ bWXehWjeho WkZ_ji,

E\ M= Z[j[hc_d[i j^Wj j^[ Yehh[Yj_l[ WYj_ed h[ifedi[ ^Wi dej [\\[Yj_l[bo h[c[Z_[Z j^[
Z[\_Y_[dYo* j^[ fheY[ii Yedj_dk[i m_j^ W h[+_d_j_Wj_ed e\ j^[ Yehh[Yj_l[ WYj_ed, ?ehh[Yj_l[ WYj_ed
Yedj_dk[i kdj_b j^[ Z[\[Yj _i [b_c_dWj[Z, E\ Wdej^[h fheY[ZkhWb Y^Wd][ _i h[gk_h[Z* _j _i jh[Wj[Z
Wi W d[m Yehh[Yj_l[ WYj_ed* m^_Y^ _i ZeYkc[dj[Z WdZ ced_jeh[Z ki_d] [ijWXb_i^[Z fheY[Zkh[i,

5YVR[a A\aVSVPNaV\[& @[\[Yj_l[ fheY[ii[i* ioij[cWj_Y [hhehi* WdZ gkWb_jo Z[\[Yji* Z[j[Yj[Z
Zkh_d] hekj_d[ WkZ_ji cWo ^Wl[ d[]Wj_l[ _cfWYji ed ZWjW gkWb_jo, Ed iec[ YWi[i* ZWjW j^Wj ^Wi
X[[d h[b[Wi[Z je Yb_[dji cWo X[ W\\[Yj[Z, E\ Z[\[Yj_l[ ZWjW ^Wi X[[d h[b[Wi[Z \eh ki[* =YYkj[ij
m_bb dej_\o j^[ W\\[Yj[Z Yb_[dji e\ j^[ Z[\[Yj WdZ fhel_Z[ if[Y_\_Y Z[jW_bi h[]WhZ_d] j^[
cW]d_jkZ[ e\ j^[ _cfWYj je j^[_h ZWjW,
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Ooij[ci ^Wl[ X[[d [ijWXb_i^[Z \eh [lWbkWj_d] WdZ fheY[ii_d] Yb_[dj
if[Y_\_YWj_edi \eh hekj_d[ WdZ ded+hekj_d[ WdWboj_YWb i[hl_Y[i, P^[ ioij[ci [dWXb[ j^[ Yb_[dj
i[hl_Y[i ijW\\ je _Z[dj_\o* [lWbkWj[* WdZ ZeYkc[dj j^[ h[gk[ij[Z if[Y_\_YWj_edi je Z[j[hc_d[ _\
WZ[gkWj[ h[iekhY[i Wh[ WlW_bWXb[ je f[h\ehc j^[ WdWboi_i, P^[ ioij[c _dYbkZ[i fheY[Zkh[i \eh
Yecckd_YWj_d] j^[ if[Y_\_YWj_edi je j^[ bWXehWjeho ijW\\ \eh [n[Ykj_ed WdZ fheY[Zkh[i \eh
l[h_\o_d] j^[ if[Y_\_YWj_edi ^Wl[ X[[d [n[Ykj[Z,

),&) , P^[ fhe`[Yj cWdW][h _i j^[ fh_cWho YedjWYj \eh Yb_[dji
h[gk[ij_d] bWXehWjeho i[hl_Y[i, ?b_[dj if[Y_\_YWj_edi Wh[ Yecckd_YWj[Z ki_d] i[l[hWb
c[Y^Wd_ici, P^[ fh_cWho iekhY[i e\ _d\ehcWj_ed Wh[ j^[ Yb_[djri gkWb_jo WiikhWdY[ fhe`[Yj
fbWd &M=L`L' WdZ j^[ WdWboj_YWb i[hl_Y[i YedjhWYj Xej^ e\ m^_Y^ Z[jW_b j^[ WdWboj_YWb* gkWb_jo
Yedjheb WdZ ZWjW h[fehj_d] if[Y_\_YWj_edi \eh j^[ fhe`[Yj, Ed j^[ WXi[dY[ e\ W M=L`L* fhe`[Yji
if[Y_\_YWj_edi YWd Wbie X[ Yecckd_YWj[Z ki_d] YedjhWYji* b[jj[hi e\ Wkj^eh_pWj_ed* eh b[jj[hi e\
W]h[[c[dj* m^_Y^ cWo X[ b_c_j[Z je W Xh_[\ Z_iYkii_ed e\ j^[ WdWboj_YWb h[gk_h[c[dji WdZ j^[
j[hci WdZ YedZ_j_edi \eh j^[ meha, P^[i[ ZeYkc[dji cWo Wbie _dYbkZ[ fh_Y_d] _d\ehcWj_ed*
b_WX_b_j_[i WdZ iYef[ e\ meha* _d WZZ_j_ed je j^[ WdWboj_YWb h[gk_h[c[dji, M=L`Li _dYbkZ[
Z[jW_b[Z WdWboj_YWb h[gk_h[c[dji WdZ ZWjW gkWb_jo eX`[Yj_l[i* m^_Y^ ikf[hi[Z[ j^ei[ \ekdZ _d j^[
h[\[h[dY[Z c[j^eZi, P^_i _d\ehcWj_ed _i [ii[dj_Wb je ikYY[ii\kb fhe`[Yj Yecfb[j_ed,

P^[ Yb_[dj i[hl_Y[i ijW\\ fhel_Z[i WZZ_j_edWb Wii_ijWdY[ je Yb_[dji m^e Wh[ kdikh[ e\ j^[
if[Y_\_YWj_edi j^[o d[[Z je [n[Ykj[ j^[ iWcfb_d] WdZ WdWboi_i h[gk_h[c[dji e\ j^[_h fhe`[Yj,
P^[o fhel_Z[ WZZ_j_edWb ikffehj je Yb_[dji m^e h[gk_h[ Wii_ijWdY[ _d h[ikbji _dj[hfh[jWj_ed Wi
d[[Z[Z* fhel_Z[Z j^[o feii[ii j^[ [nf[hj_i[ h[gk_h[Z je h[dZ[h Wd ef_d_ed,

P^[ fhe`[Yj cWdW][h _i h[ifedi_Xb[ \eh eXjW_d_d] fhe`[Yj ZeYkc[dji* m^_Y^ if[Y_\o j^[
WdWboj_YWb h[gk_h[c[dji, Bebbem_d] fhe`[Yj cWdW][c[dj h[l_[m* Yef_[i Wh[ Z_ijh_Xkj[Z je j^[
M= @_h[Yjeh WdZ j^[ Wffhefh_Wj[ Z[fWhjc[djWb cWdW][hi \eh h[l_[m WdZ Yecc[dj, P^[
eh_]_dWb M=L`L _i \_b[Z _d W i[Ykh[ beYWj_ed,

),&* , ?b_[dj h[gk_h[c[dji j^Wj
if[Y_\o Z[fWhjkh[i \hec ZeYkc[dj[Z feb_Y_[i* fheY[Zkh[i* eh ijWdZWhZ if[Y_\_YWj_edi ckij X[
ikXc_jj[Z je =YYkj[ij _d mh_j_d], P^[i[ h[gk_h[c[dji Wh[ h[l_[m[Z WdZ Wffhel[Z Xo j^[
j[Y^d_YWb ijW\\ X[\eh[ j^[ fhe`[Yj _i WYY[fj[Z, KdY[ WYY[fj[Z* j^[ ded+ijWdZWhZ h[gk_h[c[dji
X[Yec[ WdWboj_YWb if[Y_\_YWj_edi* m^_Y^ \ebbem j^[ hekj_d[ fheY[Zkh[ \eh Yecckd_YWj_d] Yb_[dj
if[Y_\_YWj_edi, @[fWhjkh[i \hec ZeYkc[dj[Z feb_Y_[i* fheY[Zkh[i* eh ijWdZWhZ if[Y_\_YWj_edi
j^Wj Ze dej \ebbem j^_i fheY[Zkh[ Wh[ dej f[hc_jj[Z,

),&+ = h[iekhY[ [lWbkWj_ed _i Yecfb[j[Z fh_eh je WYY[fj_d] fhe`[Yji
ikXc_jj[Z Xo Yb_[dji, P^[ [lWbkWj_ed _i _d_j_Wj[Z Xo j^[ Yb_[dj i[hl_Y[i ijW\\ m^e fh[fWh[i W Xh_[\
iodefi_i j^Wj _dYbkZ[i j^[ be]_ij_YWb h[gk_h[c[dji e\ j^[ fhe`[Yj, He]_ij_YWb if[Y_\_YWj_edi \eh
d[m fhe`[Yji Wh[ ikccWh_p[Z _d mh_j_d] \eh [lWbkWj_ed Xo j^[ W\\[Yj[Z Z[fWhjc[dji, P^[
if[Y_\_YWj_edi Wh[ [lWbkWj[Z Xo j^[ Z[fWhjc[dj cWdW][h \hec W iY^[Zkb_d] WdZ ^WhZmWh[
h[iekhY[i f[hif[Yj_l[, P^[ fhe`[Yj _i dej WYY[fj[Z kdb[ii j^[ Z[fWhjc[dj cWdW][hi ^Wl[ j^[
d[Y[iiWho h[iekhY[i je [n[Ykj[ j^[ fhe`[Yj WYYehZ_d] je Yb_[dj if[Y_\_YWj_edi,
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),&, , J[m fhe`[Yji Wh[ _d_j_Wj[Z ki_d] W fhe`[Yj i[j kf \ehc* m^_Y^ _i Yecfb[j[Z
fh_eh je j^[ ijWhj e\ j^[ fhe`[Yj, P^_i \ehc Z[jW_bi Wbb e\ j^[ _d\ehcWj_ed d[[Z[Z je Yehh[Yjbo
[dj[h j^[ if[Y_\_YWj_edi \eh [WY^ Yb_[dj iWcfb[ _dje j^[ bWXehWjeho _d\ehcWj_ed cWdW][c[dj
ioij[c &HEIO', P^[ \ehc _dYbkZ[i ZWjW h[fehj_d] h[gk_h[c[dji* X_bb_d] _d\ehcWj_ed* ZWjW
jkhdWhekdZ j_c[i* M= b[l[b* ijWj[ e\ eh_]_d* WdZ Yecc[dji \eh Z[jW_b_d] fhe`[Yj if[Y_\_Y
h[gk_h[c[dji, P^[ fhe`[Yj cWdW][h _i h[ifedi_Xb[ \eh eXjW_d_d] j^_i _d\ehcWj_ed \hec j^[
Yb_[dj WdZ Yecfb[j_d] j^[ \ehc fh_eh je iWcfb[ Whh_lWb WdZ be]_d,

OWcfb[ h[Y[_fj jh_]][hi fhe`[Yj Yh[Wj_ed WdZ j^[ be]_d fheY[ii, P^[ _d\ehcWj_ed ed j^[ i[j+kf
\ehc _i [dj[h[Z _dje j^[ HEIO _cc[Z_Wj[bo fh_eh je be]]_d] _d j^[ \_hij iWcfb[, P^[ i[j kf
\ehc cWo X[ WYYecfWd_[Z Xo W gkejWj_ed* m^_Y^ Z[jW_bi j^[ WdWboj_YWb fheZkYj YeZ[i WdZ
iWcfb[ cWjh_Y[i, P^[i[ Z[jW_bi Wh[ Wbie [dj[h[Z _dje j^[ HEIO Zkh_d] be]_d,

Of[Y_Wb _d\ehcWj_ed _i Z_ijh_Xkj[Z je j^[ bWXehWjeho ikf[hl_iehi WdZ be]_d Z[fWhjc[dj _d
[b[Yjhed_Y eh ^WhZYefo \ehcWj kfed fhe`[Yj i[jkf, =bb* fhe`[Yj if[Y_\_Y _d\ehcWj_ed _i h[jW_d[Z
Xo j^[ fhe`[Yj cWdW][h _d W i[Ykh[ \_b[, P^[ fhe`[Yj cWdW][h cW_djW_di W f[hiedWb j[b[f^ed[
be]* m^_Y^ Z[jW_bi Yedl[hiWj_edi m_j^ j^[ Yb_[dj h[]WhZ_d] j^[ fhe`[Yj,

@[fWhjc[dj cWdW][hi fh[fWh[ ikccWho i^[[ji j^Wj Z[jW_b Yb_[dj if[Y_\_Y WdWboj_YWb
h[gk_h[c[dji \eh [WY^ j[ij, >[dY^ WdWboiji ki[ j^[i[ i^[[ji je eXjW_d _d\ehcWj_ed h[]WhZ_d]
Yb_[dj if[Y_\_Y WdWboj_YWb h[gk_h[c[dji X[\eh[ WdWbop_d] iWcfb[i, = fhe]hWc YeZ[ _i
[ijWXb_i^[Z \eh [WY^ Yb_[dj j^Wj b_dai j^[ Yb_[dj if[Y_\_YWj_edi je W Yb_[dj fhe`[Yj, P^_i YeZ[ _i
WjjWY^[Z je W fhe`[Yj Xo j^[ fhe`[Yj cWdW][h Wj be]_d WdZ b_ij[Z ed j^[ meha b_ij \eh [WY^ meha
]hekf YedZkYj_d] WdWboi_i \eh Yb_[dji m_j^ ijWdZ_d] h[gk_h[c[dji,

),&- , = fh[+fhe`[Yj c[[j_d] _i ^[bZ X[jm[[d Yb_[dj i[hl_Y[i WdZ j^[ ef[hWj_edi
cWdW][hi je Z_iYkii j^[ if[Y_\_YWj_edi Z[iYh_X[Z _d j^[ M=L`L* YedjhWYj WdZ-eh h[bWj[Z
ZeYkc[dji, Lhe`[Yj be]_ij_Yi Wh[ Z_iYkii[Z WdZ \_dWb_p[Z WdZ fheY[Zkh[i Wh[ Z[l[bef[Z je
Wiikh[ fhef[h [n[Ykj_ed e\ j^[ Yb_[djri WdWboj_YWb if[Y_\_YWj_edi WdZ h[gk_h[c[dji, Mk[ij_edi*
hW_i[Z _d j^[ h[l_[m c[[j_d]* Wh[ Z_iYkii[Z m_j^ j^[ Yb_[dj \eh h[iebkj_ed, AnY[fj_edi je Wdo
h[gk_h[c[dji* _\ WYY[fj[Z Xo j^[ Yb_[dj* Wh[ ZeYkc[dj[Z WdZ _dYehfehWj[Z _dje j^[ M=L`L eh
fhe`[Yj ZeYkc[djWj_ed h[YehZi,

Jed+ijWdZWhZ if[Y_\_YWj_edi \eh _dZ_l_ZkWb Yb_[dji Wh[ ZeYkc[dj[Z _d j^[ HEIO Wj j^[ Yb_[dj
WYYekdj b[l[b eh fhe]hWc b[l[b, O_cfb[ if[Y_\_YWj_edi Wh[ ZeYkc[dj[Z Wi Yecc[dji \eh [WY^
fhe`[Yj, KdY[ [dj[h[Z _dje j^[ HEIO* j^[i[ if[Y_\_YWj_edi X[Yec[ c[ceh_Wb_p[Z \eh Wbb
fhe`[Yji h[bWj[Z je j^[ Yb_[dj WYYekdj, ?ecfb[n if[Y_\_YWj_edi Wh[ Wii_]d[Z fhe]hWc YeZ[i j^Wj
b_da j^[ if[Y_\_YWj_ed je Z[jW_b[Z WdWboj_YWb if[Y_\_YWj_edi,

Qfed iWcfb[ Whh_lWb* j^[i[ if[Y_\_YWj_edi Wh[ WYY[ii[Z j^hek]^ W j[hc_dWb eh fh_dj[Z Wi W ^WhZ
Yefo WdZ ijeh[Z _d W X_dZ[h \eh _dZ_l_ZkWbi m^e h[gk_h[ WYY[ii je j^[ if[Y_\_YWj_ed,
Of[Y_\_YWj_edi j^Wj Wh[ dej [dj[h[Z _dje j^[ HEIO Wh[ fhe^_X_j[Z kdb[ii ZeYkc[dj[Z _d Wd
_dj[hZ[fWhjc[djWb c[ce* m^_Y^ Yb[Whbo _Z[dj_\_[i j^[ fhe`[Yj* Yb_[dj WdZ [\\[Yj_l[ ZkhWj_ed e\
j^[ if[Y_\_YWj_ed,
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),&. , = meha iY^[Zkb[ _i fh[fWh[Z \eh [WY^ WdWboj_YWb Z[fWhjc[dj ed W
ZW_bo XWi_i, =dWboj_YWb if[Y_\_YWj_edi eh fhe]hWc YeZ[i \hec h[Y[djbo Whh_l[Z iWcfb[i ^Wl[ dem
X[[d [dj[h[Z _dje j^[ HEIO ZWjWXWi[, P^[ ZWjWXWi[ _i iehj[Z Xo WdWboj_YWb Zk[ ZWj[ WdZ
^ebZ_d] j_c[* _dje fheZkYj if[Y_\_Y ]hekfi, OWcfb[i Wh[ iY^[Zkb[Z \eh WdWboi_i Xo Zk[ ZWj[ WdZ
^ebZ_d] j_c[, P^[ Yecfb[j[Z iY^[Zkb[* m^_Y^ _i dem Z[\_d[Z Wi W meha b_ij* _i fh_dj[Z, P^[ b_ij
YedjW_di j^[ Yb_[dj h[gk[ij[Z fheZkYj YeZ[i* fhe]hWc YeZ[i WdZ if[Y_\_YWj_edi h[gk_h[Z \eh j^[
i[b[Yj[Z iWcfb[&i', Of[Y_Wb h[gk_h[c[dji Wh[ Yecckd_YWj[Z je j^[ WdWboij ki_d] j^[ Yecc[dji
i[Yj_ed eh h[bWo[Z j^hek]^ l[hXWb _dijhkYj_edi fhel_Z[Z Xo j^[ ikf[hl_ieh, P^[ X[dY^ WdWboij
Wiikc[i \kbb h[ifedi_X_b_jo \eh f[h\ehc_d] j^[ WdWboi_i WYYehZ_d] je j^[ if[Y_\_YWj_edi fh_dj[Z
ed j^[ meha i^[[j,

),&/ , Lh_eh je j^[ h[b[Wi[ e\ ZWjW je j^[ Yb_[dj* bWXehWjeho i[Yj_ed cWdW][hi WdZ j^[
h[fehj ][d[hWj_ed ijW\\ h[l_[m j^[ h[fehj WdZ YecfWh[ j^[ Yecfb[j[Z fheZkYj je j^[ Yb_[dj
if[Y_\_YWj_edi ZeYkc[djWj_ed je Wiikh[ j^Wj Wbb h[gk_h[c[dji ^Wl[ X[[d c[j, Lhe`[Yj cWdW][hi
f[h\ehc W ifej Y^[Ya e\ fhe`[Yji m_j^ kd_gk[ h[gk_h[c[dji je Wiikh[ j^Wj j^[ meha mWi
[n[Ykj[Z WYYehZ_d] je if[Y_\_YWj_edi,
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, P^[ bWXehWjeho \ebbemi W \ehcWb ioij[c \eh cWdW]_d] WdZ h[YedY_b_d] Yb_[dj
YecfbW_dji, P^[ ioij[c _dYbkZ[i fheY[Zkh[i \eh ZeYkc[dj_d] j^[ YecfbW_dj WdZ
Yecckd_YWj_d] _j je j^[ Wffhefh_Wj[ Z[fWhjc[dj \eh h[iebkj_ed, P^[ ioij[c Wbie _dYbkZ[i W
gkWb_jo WiikhWdY[ [lWbkWj_ed je Z[j[hc_d[ _\ j^[ YecfbW_dj _i h[bWj[Z je ioij[cWj_Y Z[\[Yji
h[gk_h_d] Yehh[Yj_l[ WYj_ed WdZ fheY[ii Y^Wd][i,

)-&) , ?b_[dj YecfbW_dji Wh[ Yecckd_YWj[Z je Yb_[dj i[hl_Y[i h[fh[i[djWj_l[i* gkWb_jo
WiikhWdY[ ijW\\* eh i[d_eh cWdW][c[dj ijW\\ \eh h[iebkj_ed, P^[ _dZ_l_ZkWb h[Y[_l_d] j^[
YecfbW_dj h[jW_di j^[ h[ifedi_X_b_jo \eh ZeYkc[djWj_ed WdZ Yecckd_YWj_d] j^[ dWjkh[ e\ j^[
YecfbW_dj je j^[ h[ifedi_Xb[ Z[fWhjc[dj&i' \eh h[iebkj_ed, P^[ h[ifedi_Xb[ fWhjo WZZh[ii[i
j^[ YecfbW_dj, P^[ h[iebkj_ed _i Yecckd_YWj[Z je gkWb_jo WiikhWdY[ &M=' WdZ j^[ eh_]_dWjeh
\eh Yecckd_YWj_ed je j^[ Yb_[dj, M= h[l_[mi j^[ YecfbW_dj WdZ h[iebkj_ed je Z[j[hc_d[ _\
ioij[cWj_Y Z[\[Yji [n_ij, E\ ioij[cWj_Y Z[\[Yji Wh[ fh[i[dj* M= _d_j_Wj[i W Yehh[Yj_l[ WYj_ed \eh
j^[ h[ifedi_Xb[ fWhjo m^e Z[l[befi WdZ _cfb[c[dji W h[ifedi[ j^Wj [b_c_dWj[i j^[ Z[\[Yj,

)-&* , ?b_[djri YecfbW_dji Wh[ ZeYkc[dj[Z Xo j^[ _dZ_l_ZkWb h[Y[_l_d] j^[
YecfbW_dj ki_d] j^[ @WjW Mk[ho WdZ ?ehh[Yj_l[ =Yj_ed Edgk_ho LheY[ii, P^_i fheY[ii
][d[hWj[i Wd A+IW_b c[iiW][ j^Wj YedjW_di Z[jW_b[Z _d\ehcWj_ed [ii[dj_Wb je j^[ YecfbW_dj
h[iebkj_ed, = h[YehZ e\ j^[ j[b[f^ed[ Yedl[hiWj_ed _i cW_djW_d[Z Xo Yb_[dj i[hl_Y[i, P^[
c[iiW][ _i Z_ijh_Xkj[Z je j^[ M= ijW\\ WdZ j^[ fWhjo X[Wh_d] h[ifedi_X_b_jo \eh h[iebkj_ed Xo A+
IW_b, P^[ YecfbW_dj h[iebkj_ed _i ZeYkc[dj[Z ed j^[ c[iiW][ Xo j^[ h[ifedi_Xb[ fWhjo WdZ
h[jkhd[Z je j^[ eh_]_dWjeh, = Yefo _i i[dj je M= \eh h[l_[m WdZ ZWjWXWi[ WhY^_l_d],

)-&+ , N[ifedi[i je ZWjW gk[h_[i Wh[ h[gk_h[Z \hec j^[ h[ifedi_Xb[ fWhjo, =j W
c_d_ckc* j^[ h[ifedi[ WZZh[ii[i j^[ gk[ho WdZ fhel_Z[i Wd [nfbWdWj_ed je j^[ YecfbW_dj,
BehcWb Yehh[Yj_l[ WYj_ed cWo \eYki ed j^[ i_d]b[ _iik[ [nfh[ii[Z _d j^[ YecfbW_dj, ?ehh[Yj_l[
WYj_ed cWo _dYbkZ[ h[fheY[ii_d] e\ ZWjW* [Z_j_d] e\ j^[ _d_j_Wb h[fehj* WdZ h[+_iik[ je j^[ Yb_[dj,
E\ j^[ M= h[l_[m _dZ_YWj[i W ioij[cWj_Y [hheh* fheY[ii ceZ_\_YWj_ed _i h[gk_h[Z, P^[ Z[\[Yj_l[
fheY[ii Wj j^[ heej e\ j^[ YecfbW_dj _i Y^Wd][Z, OKLi Wh[ [_j^[h Yh[Wj[Z eh ceZ_\_[Z je h[\b[Yj
j^[ Y^Wd][, P^[ fWhjo h[ifedi_Xb[ \eh j^[ fheY[ii _cfb[c[dji fheY[ii Y^Wd][i,

)-&, , LheY[ii Y^Wd][i* _cfb[c[dj[Z je h[iebl[ ioij[cWj_Y Z[\[Yji* Wh[ ced_jeh[Z
\eh [\\[Yj_l[d[ii Xo M=, E\ ced_jeh_d] _dZ_YWj[i j^Wj j^[ fheY[ii Y^Wd][ ^Wi dej h[iebl[Z j^[
Z[\[Yj* M= mehai m_j^ j^[ Z[fWhjc[dj cWdW][c[dj je Z[l[bef WdZ _cfb[c[dj Wd [\\[Yj_l[
fheY[ii, E\ ced_jeh_d] _dZ_YWj[i j^Wj j^[ Z[\[Yj ^Wi X[[d h[iebl[Z* ced_jeh_d] _i ibembo
Z_iYedj_dk[Z WdZ j^[ Yehh[Yj_l[ WYj_ed _i Ybei[Z, ?edj_dk[Z ced_jeh_d] _i _dYehfehWj[Z Wi Wd
[b[c[dj e\ j^[ WddkWb ioij[c WkZ_j,
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Leb_Y_[i WdZ fheY[Zkh[i ^Wl[ X[[d Z[l[bef[Z WdZ _cfb[c[dj[Z j^Wj Z[iYh_X[
j^[ fheY[Zkh[i [cfbeo[Z Xo j^[ bWXehWjeho m^[d Wdo Wif[Yj e\ iWcfb[ WdWboi_i eh ZWjW
h[fehj_d] Ze dej Yed\ehc je [ijWXb_i^[Z fheY[Zkh[i eh Yb_[dj if[Y_\_YWj_edi, P^[i[ fheY[Zkh[i
_dYbkZ[ ij[fi je [dikh[ j^Wj fheY[ii Z[\[Yji Wh[ Yehh[Yj[Z WdZ W\\[Yj[Z meha _i [lWbkWj[Z je
Wii[ii _ji _cfWYj je j^[ Yb_[dj,

JedYed\ehc_d] fheZkYj _i _Z[dj_\_[Z j^hek]^ hekj_d[ _dj[hdWb h[l_[m WdZ WkZ_j
fhWYj_Y[i eh j^hek]^ Yb_[dj _dgk_ho, P^[ _dZ_l_ZkWbi m^e _Z[dj_\o j^[ dedYed\ehcWdY[ eh
h[Y[_l_d] W dedYed\ehcWdY[ _dgk_ho _cc[Z_Wj[bo _d\ehc j^[ HWXehWjeho @_h[Yjeh WdZ j^[
MkWb_jo =iikhWdY[ @_h[Yjeh, P^[ HWXehWjeho @_h[Yjeh _d_j_Wj[i Wd [lWbkWj_ed e\ j^[
dedYed\ehcWdY[ j^hek]^ j^[ MkWb_jo =iikhWdY[ @[fWhjc[dj WdZ jWa[i \kbb h[ifedi_X_b_jo \eh
cWdW]_d] j^[ fheY[ii WdZ _Z[dj_\o_d] j^[ Yekhi[ e\ WYj_ed je jWa[* _d_j_Wj_d] Yehh[Yj_l[ WYj_ed
WdZ c_j_]Wj_d] j^[ _cfWYj e\ j^[ dedYed\ehcWdY[ je j^[ Yb_[dj,

).&) P^[ ekjYec[ e\ j^[ [lWbkWj_ed Z_YjWj[i j^[ Yekhi[ e\ WYj_ed, P^_i
_dYbkZ[i Yb_[dj dej_\_YWj_ed m^[d j^[ gkWb_jo e\ ZWjW h[fehj[Z ^Wi X[[d _cfWYj[Z WdZ cWo Wbie
_dYbkZ[ Yehh[Yj_l[ WYj_ed _\ Wffb_YWXb[, Ecc[Z_Wj[ Yehh[Yj_l[ WYj_ed _i f[h\ehc[Z ki_d] j^[
fheY[Zkh[i if[Y_\_[Z _d =YYkj[ij OKL AM=.//, Dem[l[h* WZZ_j_edWb WYj_ed cWo X[ h[gk_h[Z
_dYbkZ_d] Y[iiWj_ed e\ WdWboi_i WdZ m_j^^ebZ_d] WdZ eh h[YWbb_d] ZWjW h[fehji, E\ j^[ [lWbkWj_ed
_dZ_YWj[i j^Wj dedYed\ehc_d] ZWjW cWo ^Wl[ X[[d _iik[Z je Yb_[dji* j^[ Yb_[dj _i _cc[Z_Wj[bo
dej_\_[Z WdZ ZWjW cWo X[ h[YWbb[Z \ebbem_d] j^[ fheY[Zkh[i if[Y_\_[Z _d OKL AM=.//, E\ meha
^Wi X[[d ijeff[Z X[YWki[ e\ W dedYed\ehcWdY[* j^[ HWXehWjeho @_h[Yjeh _i j^[ edbo _dZ_l_ZkWb
Wkj^eh_p[Z je Z_h[Yj W h[ikcfj_ed e\ WdWboi_i,

JedYed\ehcWdY[i YWki[Z Xo ioij[cWj_Y fheY[ii Z[\[Yji h[gk_h[ h[jhW_d_d] e\ j^[ f[hiedd[b
_dlebl[Z Wi Wd [b[c[dj e\ j^[ Yehh[Yj_l[ WYj_ed iebkj_ed,
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Y8 Leb_Y_[i WdZ fheY[Zkh[i ^Wl[ X[[d Z[l[bef[Z je fhej[Yj Yb_[dj ZWjW \hec
h[b[Wi[ je kdWkj^eh_p[Z fWhj_[i eh WYY_Z[djWb h[b[Wi[ e\ ZWjWXWi[ _d\ehcWj_ed j^hek]^ WYY_Z[djWb
[b[Yjhed_Y jhWdic_ii_ed eh _bb[]Wb _djhki_ed, P^[i[ feb_Y_[i ^Wl[ X[[d Yecckd_YWj[Z je Yb_[dji
WdZ ijW\\, Ab[Yjhed_Y ioij[ci Wh[ h[]kbWhbo [lWbkWj[Z \eh [\\[Yj_l[d[ii,

)/&) , Ed\ehcWj_ed h[bWj[Z je j^[ ?ecfWdori Yb_[dji _i ]hWdj[Z je [cfbeo[[i ed
W sd[[Z je ademt XWi_i, =d _dZ_l_ZkWbri fei_j_ed m_j^_d j^[ eh]Wd_pWj_ed Z[\_d[i ^_i sd[[Z je
ademt, EdZ_l_ZkWbi m_j^ sd[[Z je ademt ijWjki Wh[ ]_l[d fWiimehZ WYY[ii je ioij[ci j^Wj
YedjW_d Yb_[dj _Z[dj_jo _d\ehcWj_ed WdZ WYY[ii je ZeYkc[dji WdZ ZeYkc[dj ijehW][ Wh[Wi
YedjW_d_d] Yb_[dj h[fehji WdZ _d\ehcWj_ed, =YY[ii je Yb_[dj _d\ehcWj_ed Xo _dZ_l_ZkWbi ekji_Z[
e\ j^[ ?ecfWdo _i b_c_j[Z je j^[ Yb_[dj WdZ _dZ_l_ZkWbi Wkj^eh_p[Z Xo j^[ Yb_[dj,

EdZ_l_ZkWbi ekji_Z[ e\ j^[ ?ecfWdo cWo eXjW_d Yb_[dj _d\ehcWj_ed j^hek]^ ikXfe[dW _iik[Z Xo
W Yekhj e\ lWb_Z `kh_iZ_Yj_ed, ?b_[dji Wh[ _d\ehc[Z m^[d ikXfe[dWi Wh[ h[Y[_l[Z ehZ[h_d] j^[
h[b[Wi[ e\ j^[_h _d\ehcWj_ed,

?b_[dj _d\ehcWj_ed cWo X[ h[b[Wi[Z Z_h[Yjbo je h[]kbWjeho W][dY_[i m_j^ekj h[Y[_l_d] Yb_[dj
Wkj^eh_pWj_ed kdZ[h if[Y_\_[Z Y_hYkcijWdY[i, P^[i[ Y_hYkcijWdY[i h[gk_h[ j^Wj j^[ h[]kbWjeho
W][dYo ^Wl[ ijWjkjeho Wkj^eh_jo kdZ[h j^[ h[]kbWj_edi \eh bWXehWjeho Y[hj_\_YWj_ed WdZ j^Wj
=YYkj[ijri ef[hWj_edi \Wbb kdZ[h j^[ fkhl_[m e\ j^[ h[]kbWj_ed, Ed j^[i[ i_jkWj_edi* =YYkj[ij
m_bb _d\ehc j^[ Yb_[dj e\ j^[ h[]kbWjeho W][dY_[i h[gk[ij \eh _d\ehcWj_ed f[hjW_d_d] je ^_i ZWjW
WdZ fheY[[Z m_j^ j^[ Z[b_l[ho e\ j^[ _d\ehcWj_ed je j^[ h[]kbWjeho W][dYo,

)/&* , =YY[ii je Yb_[dj ZeYkc[dji _i h[ijh_Yj[Z je [cfbeo[[i _d d[[Z je adem fei_j_edi,
?ef_[i e\ Wbb Yb_[dj h[fehji Wh[ ijeh[Z _d i[Ykh[ [b[Yjhed_Y WhY^_l[i m_j^ h[ijh_Yj[Z WYY[ii,
N[fehji WdZ h[fehj Yef_[i Wh[ Z_ijh_Xkj[Z je _dZ_l_ZkWbi m^e ^Wl[ X[[d Wkj^eh_p[Z Xo j^[ Yb_[dj
je h[Y[_l[ j^[c, @WjW h[fehji eh ZWjW Wh[ dej h[b[Wi[Z je j^_hZ fWhj_[i m_j^ekj l[hXWbbo
[nfh[ii[Z eh mh_jj[d f[hc_ii_ed \hec j^[ Yb_[dj,

)/&+ ,

6NaNON`R <[a_b`V\[, @_h[Yj ZWjWXWi[ [djho _i Wkj^eh_p[Z \eh [cfbeo[[i e\ =YYkj[ij edbo ed W
d[[Z je adem XWi_i, Adjho je j^[ ZWjWXWi[ _i h[ijh_Yj[Z j^hek]^ W ki[h if[Y_\_Y ckbj_fb[
fWiimehZ [djho ioij[c, @_h[Yj WYY[ii je j^[ ZWjWXWi[ ekji_Z[ e\ j^[ \WY_b_jo _i feii_Xb[ j^hek]^
W Z_Wb+kf Yedd[Yj_ed, = kd_gk[ fWiimehZ _i h[gk_h[Z \eh WYY[ii je j^[ beYWb Wh[W d[jmeha, =
i[YedZ kd_gk[ fWiimehZ _i h[gk_h[Z je ]W_d WYY[ii je j^[ ZWjWXWi[, P^[ ijW\\ h[Y[_l[i h[WZ eh
mh_j[ b[l[b Wkj^eh_pWj_ed ed W ^_[hWhY^_YWb fh_l_b[][ XWi_i,

<[aR_[Ra 3PPR``& =YY[ii je Yb_[dj _d\ehcWj_ed _i j^hek]^ Wd DPPL S[X Wffb_YWj_ed edbo, Ej
Ze[i dej YedjW_d W c[Y^Wd_ic j^Wj Wbbemi Z_h[Yj WYY[ii je j^[ ZWjWXWi[, ?b_[dji YWd ]W_d WYY[ii
je j^[_h ZWjW edbo ki_d] W i[h_[i e\ =YYkj[ij Wii_]d[Z Yb_[dj WdZ ki[h if[Y_\_Y fWiimehZi, P^[
l_[mWXb[ ZWjW* m^_Y^ _i [dYhofj[Z Zkh_d] jhWdic_ii_ed* Yedi_iji e\ Wd [njhWYj_ed e\ ZWjWXWi[
_d\ehcWj_ed edbo,
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5YVR[a 3PPR``VOVYVaf, =YY[ii_X_b_jo je Yb_[dj ZWjW Z[b_l[h[Z l_W [b[Yjhed_Y c[Wdi \ebbemi ijh_Yj
fhejeYebi je _dikh[ Yed\_Z[dj_Wb_jo, ?b_[dji WYY[ii_d] [b[Yjhed_Y ZWjW Wh[ Wii_]d[Z W YecfWdo
WYYekdj, P^[ WYYekdj fhe\_b[* m^_Y^ _i [ijWXb_i^[Z Xo j^[ IEO ijW\\* ]hWdji [nfb_Y_j WYY[ii je
if[Y_\_Y _d\ehcWj_ed f[hjW_d_d] je j^[ Yb_[djri fhe`[Yj WYj_l_jo, LWiimehZi Wh[ Wii_]d[Z ed Wd
_dZ_l_ZkWb XWi_i m_j^_d W Yb_[dj WYYekdj, P^[i[ WYYekdji YWd X[ WYj_lWj[Z eh Z[WYj_lWj[Z Xo j^[
IEO ijW\\ edbo,

)/&, , ?b_[dj if[Y_\_Y ZWjW eh _d\ehcWj_ed _i dej h[b[Wi[Z je j^_hZ fWhj_[i
m_j^ekj l[hXWbbo [nfh[ii[Z eh mh_jj[d f[hc_ii_ed \hec j^[ Yb_[dj, Sh_jj[d f[hc_ii_ed _i
h[gk_h[Z \hec j^_hZ fWhj_[i* m^e YedjWYj j^[ ?ecfWdo Z_h[Yjbo \eh j^[ h[b[Wi[ e\ _d\ehcWj_ed,
R[hXWb h[gk[iji m_bb X[ ^edeh[Z edbo _\ j^[o Wh[ h[Y[_l[Z Z_h[Yjbo \hec j^[ Yb_[dj, P^[i[
h[gk[iji ckij X[ ZeYkc[dj[Z _d W h[YehZ e\ Yecckd_YWj_ed cW_djW_d[Z Xo j^[ Wkj^eh_p[Z
h[Y_f_[dj,

)/&- , =hY^_l[Z ZWjW* m^_Y^ ^Wi fh[l_ekibo X[[d h[fehj[Z WdZ jhWdic_jj[Z je
Yb_[dji* _i j^[ [nYbki_l[ fhef[hjo e\ =YYkj[ij HWXehWjeh_[i, Ed j^[ [l[dj e\ W Y[iiWj_ed e\
Xki_d[ii WYj_l_j_[i Zk[ je Xki_d[ii \W_bkh[ eh iWb[* P^[ ?ecfWdori b[]Wb ijW\\ m_bb X[ Z_h[Yj[Z je
WhhWd][ \eh j^[ \_dWb Z_ifei_j_ed e\ WhY^_l[Z ZWjW,

P^[ \_dWb Z_ifei_j_ed e\ WhY^_l[Z ZWjW m_bb X[ WYYecfb_i^[Z ki_d] j^[ WffheWY^ Z[jW_b[Z _d j^[
\ebbem_d] i[gk[dY[8

/, =bb ZWjW m_bb X[ jhWdi\[hh[Z je j^[ d[m emd[hi \eh j^[ ZkhWj_ed e\ j^[ h[gk_h[Z WhY^_l[
f[h_eZ Wi W YedZ_j_ed e\ iWb[,

0, E\ j^[ d[m emd[hi m_bb dej WYY[fj j^[ ZWjW eh j^[ Xki_d[ii ^Wi \W_b[Z* b[jj[hi m_bb X[ i[dj je
Yb_[dji b_ij[Z ed j^[ ceij h[Y[dj WYj_l[ WYYekdj heij[h e\\[h_d] j^[c j^[ efj_ed je eXjW_d
if[Y_\_Y h[fehji &_Z[dj_\_[Z Xo =YYkj[ij FeX JkcX[h' Wj j^[_h emd [nf[di[,

1, = b[jj[h m_bb X[ i[dj je j^[ JAH=? WYYh[Z_j_d] Wkj^eh_jo m_j^ eh]Wd_pWj_edWb `kh_iZ_Yj_ed
el[h j^[ YecfWdo e\\[h_d] j^[c j^[ efj_ed je eXjW_d Wbb kdYbW_c[Z h[fehji Wj j^[_h emd
[nf[di[,

2, =bb h[cW_d_d] WhY^_l[Z ZWjW m_bb X[ h[YoYb[Z ki_d] j^[ ceij [nf[Z_[dj c[Wdi feii_Xb[,
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8 P^[ gkWb_jo WiikhWdY[ ]hekf YedZkYji h[]kbWhbo iY^[Zkb[Z WkZ_ji e\ j^[
bWXehWjeho je Wii[ii Yecfb_WdY[ m_j^ gkWb_jo ioij[c h[gk_h[c[dji* j[Y^d_YWb h[gk_h[c[dji e\
Wffb_[Z c[j^eZebe]o* WdZ WZ^[h[dY[ je ZeYkc[djWj_ed fheY[Zkh[i, P^[ _d\ehcWj_ed ]Wj^[h[Z
Zkh_d] j^[i[ WkZ_ji _i ki[Z je fhel_Z[ \[[ZXWYa je i[d_eh cWdW][c[dj WdZ f[h\ehc Yehh[Yj_l[
WYj_ed m^[h[ d[[Z[Z \eh gkWb_jo _cfhel[c[dj fkhfei[i,

)0&) % MkWb_jo ioij[c h[l_[mi Wh[ f[h\ehc[Z WddkWbbo Xo j^[ MkWb_jo
=iikhWdY[ @_h[Yjeh \eh j^[ ?ecfWdo Lh[i_Z[dj, Ed j^_i h[l_[m* j^[ bWXehWjeho _i [lWbkWj[Z \eh
Yecfb_WdY[ m_j^ j^[ bWXehWjeho MkWb_jo Ooij[ci IWdkWb &MOI' WdZ j^[ gkWb_jo ioij[c
ijWdZWhZi e\ j^[ JWj_edWb Adl_hedc[djWb HWXehWjeho =YYh[Z_jWj_ed ?ed\[h[dY[, B_dZ_d]i*
m^_Y^ _dZ_YWj[ ded+Yecfb_WdY[ eh Z[l_Wj_ed \hec j^[ MOI* Wh[ \bW]][Z \eh Yehh[Yj_l[ WYj_ed,
?ehh[Yj_l[ WYj_edi h[gk_h[ [_j^[h W h[jkhd je Yecfb_WdY[ eh W fbWd Y^Wd][ je h[\b[Yj Wd
_cfhel[Z gkWb_jo fheY[ii, P^[ MkWb_jo =iikhWdY[ @_h[Yjeh _i h[ifedi_Xb[ \eh cWa_d] WdZ
ZeYkc[dj_d] Y^Wd][i je j^[ MOI, P^[i[ Y^Wd][i Wh[ h[l_[m[Z Xo j^[ ?ecfWdo Lh[i_Z[dj
WdZ P^[ HWXehWjeho @_h[Yjeh fh_eh je j^[ WffhelWb e\ j^[ h[l_i[Z ioij[c,

)0&* MkWb_jo ioij[c WkZ_ji Wh[ YedZkYj[Z je [lWbkWj[ j^[ [\\[Yj_l[d[ii
WdZ bWXehWjeho Yecfb_WdY[ m_j^ _dZ_l_ZkWb gkWb_jo ioij[c [b[c[dji, P^[i[ WkZ_ji Wh[
YedZkYj[Z ed Wd [ijWXb_i^[Z iY^[Zkb[, =kZ_j \_dZ_d]i Wh[ ZeYkc[dj[Z WdZ Yecckd_YWj[Z je
j^[ cWdW][c[dj ijW\\ WdZ [dj[h[Z _dje j^[ Yehh[Yj_l[ WYj_ed ioij[c \eh h[iebkj_ed, E\
d[Y[iiWho* h[jhW_d_d] _i YedZkYj[Z je Wiikh[ Yecfb[j[ kdZ[hijWdZ_d] e\ j^[ ioij[c
h[gk_h[c[dji,

)0&+ P[ij I[j^eZ =ii[iic[dji Wh[ f[h\ehc[Z j^hek]^ekj j^[ o[Wh
\ebbem_d] Wd [ijWXb_i^[Z iY^[Zkb[, O[b[Yj[Z WdWboj_YWb fheY[Zkh[i Wh[ [lWbkWj[Z \eh Yecfb_WdY[
m_j^ ijWdZWhZ ef[hWj_d] fheY[Zkh[i &OKLi' WdZ c[j^eZ h[gk_h[c[dji, E\ ded+Yed\ehcWdY[i
[n_ij* j^[ fkXb_i^[Z c[j^eZ i[hl[i Wi j^[ ijWdZWhZ \eh Yecfb_WdY[, OKLi Wh[ [Z_j[Z \eh
Yecfb_WdY[ _\ j^[ ZeYkc[dj Ze[i dej h[\b[Yj c[j^eZ h[gk_h[c[dji, =dWboiji Wh[ jhW_d[Z je j^[
d[m h[gk_h[c[dji WdZ j^[ fheY[ii _i ced_jeh[Z Xo gkWb_jo WiikhWdY[, =dWboiji Wh[ h[jhW_d[Z _d
c[j^eZ fheY[Zkh[i _\ Wd [lWbkWj_ed e\ X[dY^ fhWYj_Y[i _dZ_YWj[i ded+Yecfb_WdY[ m_j^ OKL
h[gk_h[c[dji,

)0&, % @eYkc[djWj_ed WkZ_ji Wh[ YedZkYj[Z cedj^bo, P^_i WkZ_j _dYbkZ[i
W Y^[Ya e\ c[Wikh[c[dj fheY[ii[i j^Wj h[gk_h[ cWdkWb ZeYkc[djWj_ed, Ej Wbie _dYbkZ[i Y^[Yai
e\ ZWjW WhY^_l_d] ioij[ci WdZ W i[WhY^ je \_dZ WdZ h[cel[ Wdo _dWYj_l[ l[hi_edi e\ OKLi j^Wj
cWo ij_bb X[ fh[i[dj _d j^[ bWXehWjeho WdZ X[_d] WYY[ii[Z Xo j^[ WdWboiji, Jed+Yed\ehcWdY[i
Wh[ Yehh[Yj[Z ed j^[ ifej, LheY[ZkhWb ceZ_\_YWj_edi Wh[ _cfb[c[dj[Z _\ j^[ [lWbkWj_ed
_dZ_YWj[i W ioij[cWj_Y Z[\[Yj,

)0&- % @[\[Yji eh ded+Yed\ehcWdY[i j^Wj Wh[ _Z[dj_\_[Z Zkh_d]
Yb_[dj eh _dj[hdWb WkZ_ji Wh[ ZeYkc[dj[Z _d j^[ Yehh[Yj_l[ WYj_ed ioij[ci WdZ Yehh[Yj[Z j^hek]^
fheY[ii ceZ_\_YWj_edi WdZ-eh h[jhW_d_d], KdY[ W Yehh[Yj_l[ WYj_ed ^Wi X[[d Z[i_]d[Z WdZ
_cfb[c[dj[Z* _j _i ced_jeh[Z \eh Yecfb_WdY[ ed W h[]kbWh XWi_i Xo j^[ M= ijW\\, Ofej
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Yehh[Yj_edi Wh[ f[h\ehc[Z _\ j^[ ijW\\ _i dej \ebbem_d] j^[ d[m fheY[Zkh[, Ied_jeh_d] e\ j^[
Yehh[Yj_l[ WYj_ed Yedj_dk[i kdj_b iWj_i\WYjeho _cfb[c[djWj_ed ^Wi X[[d l[h_\_[Z,

)0&. HWXehWjeho ioij[ci eh fheY[ii[i* m^_Y^ cWo X[ \Wkbjo WdZ fei[ j^[
fej[dj_Wb \eh dedYed\ehcWdY[i* [hhehi* Yed\ki_d] h[fehji eh Z_\\_Ykbj_[i [ijWXb_i^_d] jhWY[WX_b_jo
cWo X[ _Z[dj_\_[Z Zkh_d] _dj[hdWb WkZ_ji, P^[i[ _j[ci Wh[ ^_]^b_]^j[Z \eh ioij[cWj_Y Y^Wd][
ki_d] j^[ Yehh[Yj_l[ WYj_ed ioij[c WdZ cWdW][Z je h[iebkj_ed ki_d] j^[ fheY[Zkh[i \eh
Yehh[Yj_l[ WYj_ed _Z[dj_\_[Z _d AM=.//,

)0&/ & @[\[Yj_l[ fheY[ii[i* ioij[cWj_Y [hhehi* WdZ gkWb_jo Z[\[Yji* Z[j[Yj[Z
Zkh_d] hekj_d[ WkZ_ji cWo ^Wl[ d[]Wj_l[ _cfWYji ed ZWjW gkWb_jo, Ed iec[ YWi[i* ZWjW j^Wj ^Wi
X[[d h[b[Wi[Z je Yb_[dji cWo X[ W\\[Yj[Z, E\ Z[\[Yj_l[ ZWjW ^Wi X[[d h[b[Wi[Z \eh ki[* =YYkj[ij
m_bb _cc[Z_Wj[bo dej_\o j^[ W\\[Yj[Z Yb_[dji e\ j^[ Z[\[Yj WdZ fhel_Z[ if[Y_\_Y Z[jW_bi h[]WhZ_d]
j^[ cW]d_jkZ[ e\ j^[ _cfWYj je j^[_h ZWjW,

)0&0 BehcWb h[fehji e\ Wbb WkZ_j WdZ fhe\_Y_[dYo j[ij_d] WYj_l_jo Wh[
fh[fWh[Z \eh j^[ cWdW][c[dj ijW\\ WdZ fh[i[dj[Z Wi j^[o eYYkh, =ZZ_j_edWb h[fehji cWo X[
fh[i[dj[Z ehWbbo Wj h[]kbWhbo iY^[Zkb[Z ijW\\ c[[j_d]i

IWdW][c[dj h[fehji cWo Wbie WZZh[ii j^[ \ebbem_d] jef_Yi8

" OjWjki WdZ h[ikbji e\ _dj[hdWb WdZ [nj[hdWb WkZ_ji*

" OjWjki WdZ h[ikbji e\ _dj[hdWb WdZ [nj[hdWb fhe\_Y_[dYo j[ij_d]*

" EZ[dj_\_YWj_ed e\ gkWb_jo Yedjheb fheXb[ci _d j^[ bWXehWjeho*

" @_iYkii_ed e\ Yehh[Yj_l[ WYj_ed fhe]hWc _iik[i*

" OjWjki e\ [nj[hdWb Y[hj_\_YWj_edi WdZ WffhelWbi*

" OjWjki e\ ijW\\ jhW_d_d] WdZ gkWb_\_YWj_edi*

" @_iYkii_ed e\ d[m gkWb_jo ioij[c _d_j_Wj_l[i,

" N[Yecc[dZWj_edi \eh \khj^[h WYj_ed ed b_ij[Z _j[ci Wh[ _dYbkZ[Z _d j^[ h[fehj,
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)1&( ;73?G; 3A6 F387GL

ER^bV_RZR[a& P^[ YecfWdo ef[hWj[i W \ehcWb ^[Wbj^ WdZ iW\[jo fhe]hWc j^Wj Yecfb_[i m_j^
j^[ h[gk_h[c[dji e\ j^[ KYYkfWj_edWb D[Wbj^ WdZ OW\[jo =Zc_d_ijhWj_ed, P^[ fhe]hWc
Yedi_iji e\ a[o feb_Y_[i WdZ fhWYj_Y[i j^Wj Wh[ [ii[dj_Wb je iW\[ bWXehWjeho ef[hWj_ed, =bb
[cfbeo[[i Wh[ h[gk_h[Z je h[Y[_l[ jhW_d_d] ed j^[ fhe]hWc [b[c[dji, FeX if[Y_\_Y jhW_d_d] _i
YedZkYj[Z je Wiikh[ iW\[ fhWYj_Y[i \eh if[Y_\_Y jWiai, =bb [cfbeo[[i Wh[ h[gk_h[Z je fWhj_Y_fWj[
_d j^[ fhe]hWc* h[Y[_l[ _d_j_Wb WdZ WddkWb jhW_d_d]* WdZ Yecfbo m_j^ j^[ fhe]hWc h[gk_h[c[dji,
=bb fbWd WdZ fhe]hWc h[gk_h[c[dji Wh[ Z[jW_b[Z _d j^[ D[Wbj^ WdZ OW\[jo Lhe]hWc IWdkWb,

)1&) C\YVPf& =YYkj[ij HWXehWjeh_[i m_bb fhel_Z[ W iW\[ WdZ ^[Wbj^o meha_d] [dl_hedc[dj \eh _ji
[cfbeo[[i WdZ Yb_[dji m^_b[ fhej[Yj_d] j^[ fkXb_Y WdZ fh[i[hl_d] j^[ ?ecfWdori Wii[ji WdZ
fhef[hjo, P^[ YecfWdo m_bb Yecfbo m_j^ Wbb Wffb_YWXb[ ]el[hdc[dj h[]kbWj_edi f[hjW_d_d] je
iW\[jo WdZ ^[Wbj^ _d j^[ bWXehWjeho WdZ j^[ mehafbWY[,

P^[ eX`[Yj_l[ e\ j^[ =YYkj[ij D[Wbj^ WdZ OW\[jo Lhe]hWc _i je fhecej[ iW\[ meha fhWYj_Y[i
j^Wj c_d_c_p[ j^[ eYYkhh[dY[ e\ _d`kh_[i WdZ _bbd[ii je j^[ ijW\\ j^hek]^ fhef[h ^[Wbj^ WdZ
iW\[jo jhW_d_d]* Yehh[Yj bWXehWjeho j[Y^d_gk[ Wffb_YWj_ed WdZ j^[ ki[ e\ [d]_d[[h_d] Yedjhebi,

)1&* ER`]\[`VOVYVaVR`& P^[ D[Wbj^ WdZ OW\[jo Lhe]hWc Wii_iji cWdW][hi* ikf[hl_iehi WdZ ded+
ikf[hl_ieho [cfbeo[[i _d Yedjheb e\ ^WpWhZi WdZ h_iai je c_d_c_p[ j^[ fej[dj_Wb \eh [cfbeo[[
WdZ Yb_[dj _d`kh_[i* ZWcW][ je Yb_[djri fhef[hjo WdZ ZWcW][ eh Z[ijhkYj_ed je =YYkj[ijri \WY_b_jo,

P^[ D[Wbj^* OW\[jo WdZ BWY_b_j_[i IWdW][h _i h[ifedi_Xb[ \eh _cfb[c[dj_d] j^[ Lhe]hWcri
[b[c[dji WdZ kfZWj_d] _ji Yedj[dji Wi d[Y[iiWho, D[ Wbie YedZkYji f[h_eZ_Y WkZ_ji je ced_jeh
Yecfb_WdY[ WdZ Wii[ii j^[ fhe]hWcri [\\[Yj_l[d[ii, P^[ D[Wbj^* OW\[jo WdZ BWY_b_j_[i IWdW][h
_i Wbie h[ifedi_Xb[ \eh Yh[Wj_d] WdZ WZc_d_ij[h_d] iW\[jo jhW_d_d] \eh Wbb d[m WdZ [n_ij_d]
[cfbeo[[i,

P^[ [cfbeo[[ _i h[ifedi_Xb[ \eh \ebbem_d] Wbb iW\[jo hkb[i [ijWXb_i^[Z \eh j^[_h fhej[Yj_ed* j^[
fhej[Yj_ed e\ ej^[hi WdZ j^[ fhef[h ki[ e\ fhej[Yj_l[ Z[l_Y[i fhel_Z[Z Xo j^[ ?ecfWdo, P^[
[cfbeo[[ _i Wbie [nf[Yj[Z je Yecfbo m_j^ j^[ h[gk_h[c[dji e\ j^[ fhe]hWc Wj Wbb j_c[i,
@[fWhjc[dj IWdW][hi WdZ Okf[hl_iehi Wh[ h[ifedi_Xb[ \eh [dikh_d] j^[ h[gk_h[c[dji e\ j^[
OW\[jo Lhe]hWc Wh[ fhWYj_Y[Z ZW_bo, P^[ ?ecfWdo Lh[i_Z[dj h[jW_di j^[ kbj_cWj[ h[ifedi_X_b_jo
\eh j^[ fhe]hWc Z[i_]d WdZ _cfb[c[djWj_ed,

)1&+ C_\T_NZ 7YRZR[a`& P^[ =YYkj[ij D[Wbj^ WdZ OW\[jo Lhe]hWc Yedi_iji e\ a[o fhe]hWc
[b[c[dji j^Wj Yecfb_c[dj j^[ YecfWdori ^[Wbj^ WdZ iW\[jo eX`[Yj_l[, P^[i[ [b[c[dji \ehc j^[
[ii[dY[ e\ j^[ ^[Wbj^ WdZ iW\[jo feb_Yo WdZ Wiikh[ j^Wj j^[ eX`[Yj_l[i e\ j^[ fhe]hWc Wh[
WY^_[l[Z,

, PhW_d_d] _i YedZkYj[Z je _dYh[Wi[
j^[ ijW\\ri WmWh[d[ii e\ bWXehWjeho ^WpWhZi WdZ j^[_h ademb[Z][ e\ j^[ iW\[jo fhWYj_Y[i WdZ
fheY[Zkh[i h[gk_h[Z je fhej[Yj j^[c \hec j^ei[ ^WpWhZi, Ej _i Wbie ki[Z je Yecckd_YWj[
][d[hWb iW\[jo fheY[Zkh[i h[gk_h[Z \eh iW\[ ef[hWj_ed _d W Y^[c_YWb bWXehWjeho,



DKIZOUT (0%'1 8KGRZN ! DGLKZ_
LW][ 45 e\ /.3

N[l_i_ed @Wj[8 IWhY^ 0..7

Ed_j_Wb ^[Wbj^ WdZ iW\[jo jhW_d_d] \eh d[m [cfbeo[[i _i YedZkYj[Z Zkh_d] eh_[djWj_ed, P^[
jhW_d_d] \eYki[i ed j^[ =YYkj[ij OW\[jo WdZ D[Wbj^ Lhe]hWc WdZ _dYbkZ[i if[Y_\_Y jhW_d_d] \eh
j^[ ^WpWhZi j^Wj cWo X[ WiieY_Wj[Z m_j^ j^[ [cfbeo[[i Zkj_[i, PhW_d_d] _i Wbie YedZkYj[Z \eh
Wbb fhe]hWc [b[c[dji \eYki_d] ed ][d[hWb* WYY[fjWXb[* bWXehWjeho iW\[jo fheY[Zkh[i, PWh][j[Z
jhW_d_d] _i YedZkYj[Z je WZZh[ii ^WpWhZi eh iW\[jo fheY[Zkh[i j^Wj Wh[ if[Y_\_Y je _dZ_l_ZkWb
[cfbeo[[ri meha Wii_]dc[dji, =bb jhW_d_d] WYj_l_j_[i Wh[ ZeYkc[dj[Z WdZ WhY^_l[Z _d _dZ_l_ZkWb
jhW_d_d] \ebZ[hi* = ^[Wbj^ WdZ iW\[jo jhW_d_d] _dl[djeho _i cW_djW_d[Z _d j^[ jhW_d_d] ZWjWXWi[,

, P^[ iW\[jo Yecc_jj[[ fhel_Z[i j^[ [cfbeo[[ m_j^ Wd effehjkd_jo je
[nfh[ii j^[_h l_[mi WdZ YedY[hdi ed iW\[jo _iik[i _d W \ehkc m^[h[ j^ei[ YedY[hdi m_bb X[
WZZh[ii[Z, P^_i Yecc_jj[[ c[[ji cedj^bo je Wiikh[ j^Wj j^[ _dj[h[iji e\ j^[ YecfWdo WdZ j^[
m[bb X[_d] e\ j^[ [cfbeo[[ Wh[ fhej[Yj[Z, P^[o Wbie i[hl[ Wi W YWjWboij \eh [b[lWj_d] j^[ b[l[b e\
iW\[jo WmWh[d[ii Wced] j^[_h f[[hi,

& P^[ ^WpWhZ Yecckd_YWj_ed fhe]hWc [dWXb[i
[cfbeo[[i je h[WZ_bo _Z[dj_\o bWXehWjeho ^WpWhZi WdZ j^[ fheY[Zkh[i je fhej[Yj j^[ci[bl[i \hec j^ei[
^WpWhZi, P^_i fhe]hWc Yecfb_[i m_j^ KOD=ri DWpWhZ ?ecckd_YWj_ed OjWdZWhZ* P_jb[ 07 ?eZ[ e\
B[Z[hWb N[]kbWj_edi /7/.,/0.. j^Wj h[gk_h[i j^[ YecfWdo je WZefj WdZ WZ^[h[ je j^[ \ebbem_d] a[o
[b[c[dji8

IWj[h_Wb OW\[jo @WjW O^[[ji &IO@O' ckij X[ WlW_bWXb[ je Wdo [cfbeo[[ m_i^_d] je l_[m
j^[c*

P^[ ?ecfWdo ckij cW_djW_d W DWpWhZeki ?^[c_YWbi Edl[djeho &Xo beYWj_ed'* m^_Y^ _i
kfZWj[Z ed Wd WddkWb XWi_i*

?edjW_d[hi Wh[ fhef[hbo bWX[b[Z*

=bb [cfbeo[[i ckij X[ fhel_Z[Z m_j^ WddkWb DWpWhZ ?ecckd_YWj_ed WdZ N_]^j je Gdem
jhW_d_d]*

P^[ ^WpWhZ Yecckd_YWj_ed fhe]hWc Wbie Yecfb_[i m_j^ j^[ h[gk_h[c[dji e\ j^[ J[m F[hi[o
Seha[h WdZ ?ecckd_jo N_]^j je Gdem HWm* JF=? 6873,

, P^[ mehafbWY[ ^WpWhZ _Z[dj_\_YWj_ed fheY[Zkh[i ^Wl[
X[[d Z[i_]d[Z je Wiikh[ j^Wj ^WpWhZi j^Wj ^Wl[ j^[ fej[dj_Wb je YWki[ f[hiedd[b _d`kho eh
Z[ijhkYj_ed e\ fhef[hjo Wh[ _Z[dj_\_[Z* cWdW][Z WdZ-eh ioij[cWj_YWbbo [b_c_dWj[Z \hec j^[
ef[hWj_ed, P^_i ioij[c [b_c_dWj[i ^WpWhZi* b_c_ji j^[ fej[dj_Wb \eh _d`kho WdZ _dYh[Wi[i j^[
el[hWbb iW\[jo e\ j^[ meha [dl_hedc[dj,

, Acfbeo[[ [nfeikh[ Wii[iic[dj _i f[h\ehc[Z je _Z[dj_\o
WdZ [lWbkWj[ fej[dj_Wb [nfeikh[ ^WpWhZi WiieY_Wj[Z m_j^ j^[ [cfbeo[[i meha ijWj_ed, P^[
[nfeikh[ Wii[iic[dj ZWjW _i ki[Z je Z[j[hc_d[ _\ Y^Wd][i eh ceZ_\_YWj_edi je j^[ meha ijWj_ed
Wh[ d[[Z[Z je b_c_j [nfeikh[ je bWXehWjeho YedZ_j_edi j^Wj YekbZ d[]Wj_l[bo W\\[Yj Wd
[cfbeo[[ri [n_ij_d] c[Z_YWb YedZ_j_edi,
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% =YYkj[ij ^Wi _cfb[c[dj[Z j^[ KOD= >beeZXehd[ LWj^e][d OjWdZWhZ*
07?BN/7/.,/.1. je h[ZkY[ eYYkfWj_edWb [nfeikh[ je D[fWj_j_i > R_hki &D>R'* DkcWd
EcckdeZ[\_Y_[dYo R_hki &DER' WdZ ej^[h XbeeZXehd[ fWj^e][di j^Wj [cfbeo[[i cWo [dYekdj[h
_d j^[_h mehafbWY[,

, P^[ h[if_hWjeho fhej[Yj_ed fbWd Wiikh[i j^Wj =YYkj[ij
[cfbeo[[i Wh[ fhej[Yj[Z \hec [nfeikh[ je h[if_hWjeho ^WpWhZi, P^_i fhe]hWc _i ki[Z _d
i_jkWj_edi m^[h[ [d]_d[[h_d] Yedjhebi WdZ-eh iW\[ meha fhWYj_Y[i Ze dej Yecfb[j[bo Yedjheb j^[
_Z[dj_\_[Z ^WpWhZi, Ed j^[i[ i_jkWj_edi* h[if_hWjehi WdZ ej^[h fhej[Yj_l[ [gk_fc[dj Wh[ ki[Z,
Okffb[c[djWb h[if_hWjeho fhej[Yj_ed fheY[Zkh[i Wh[ Wffb_[Z je if[Y_\_[Z cW_dj[dWdY[
f[hiedd[b* [cfbeo[[i m^e ^WdZb[ ^WpWhZeki mWij[i _d j^[ ^WpWhZeki mWij[ ijehW][ Wh[W* WdZ
Wdo [cfbeo[[ j^Wj lebkdjWh_bo [b[Yji je m[Wh W h[if_hWjeh,

P^[ ?^[c_YWb Do]_[d[ LbWd Yecfb_[i m_j^ j^[ h[gk_h[c[dji e\ j^[
KYYkfWj_edWb OW\[jo WdZ D[Wbj^ =Zc_d_ijhWj_edri KYYkfWj_edWb Anfeikh[ je DWpWhZeki
?^[c_YWbi _d j^[ HWXehWjeho OjWdZWhZ* 07 ?BN /7/.,/23., P^_i fbWd [ijWXb_i^[i fheY[Zkh[i*
_Z[dj_\_[i iW\[jo [gk_fc[dj* f[hiedWb fhej[Yj_l[ [gk_fc[dj* WdZ meha fhWYj_Y[i j^Wj fhej[Yj
[cfbeo[[i \hec j^[ fej[dj_Wb ^[Wbj^ ^WpWhZi fh[i[dj[Z Xo ^WpWhZeki Y^[c_YWbi _d j^[
bWXehWjeho _\ fhef[hbo ki[Z WdZ-eh Wffb_[Z,

, P^[ Y^[c_YWb if_bb h[ifedi[ fbWd ^Wi X[[d Z[i_]d[Z je
c_d_c_p[ j^[ h_iai \hec W Y^[c_YWb if_bb eh WYY_Z[djWb Y^[c_YWb h[b[Wi[ _d j^[ bWXehWjeho, N_ia
c_d_c_pWj_ed _i WYYecfb_i^[Z j^hek]^ W fbWdd[Z h[ifedi[ j^Wj \ebbemi W Z[\_d[Z fheY[Zkh[,
P^[ ijW\\ ^Wi X[[d jhW_d[Z je [n[Ykj[ if_bb h[ifedi[ fheY[Zkh[i WYYehZ_d] je j^[ if[Y_\_YWj_edi
e\ j^[ fbWd* m^_Y^ _Z[dj_\_[i j^[ Wffhefh_Wj[ WYj_ed je X[ jWa[d XWi[Z ed j^[ i_p[ e\ j^[ if_bb,

, P^[ Ac[h][dYo =Yj_ed WdZ AlWYkWj_ed LbWd
Z[jW_bi j^[ fheY[Zkh[i ki[Z je fhej[Yj WdZ iW\[]kWhZ =YYkj[ijri [cfbeo[[i WdZ fhef[hjo Zkh_d]
[c[h][dY_[i, Ac[h][dY_[i Wh[ Z[\_d[Z Wi \_h[i eh [nfbei_edi* ]Wi b[Wai* Xk_bZ_d] YebbWfi[*
^WpWhZeki cWj[h_Wb if_bbi* [c[h][dY_[i j^Wj _cc[Z_Wj[bo j^h[Wj[d b_\[ WdZ ^[Wbj^* XecX j^h[Wji
WdZ dWjkhWb Z_iWij[hi ikY^ Wi \beeZi* ^khh_YWd[i eh jehdWZe[i* j[hheh_ic eh j[hheh_ij WYj_edi,
P^[ fbWd _Z[dj_\_[i WdZ Wii_]di h[ifedi_X_b_jo \eh [n[Ykj_d] if[Y_\_Y heb[i _d i_jkWj_edi h[gk_h_d]
[c[h][dYo WYj_ed, Ej Wbie Z[iYh_X[i j^[ Xk_bZ_d] i[Ykh_jo WYj_edi Ye_dY_Z_d] m_j^ j^[ s=b[hj
?edZ_j_edt* Z[i_]dWj[Z Xo j^[ @[fWhjc[dj e\ Dec[bWdZ O[Ykh_jo,

HeYaekj-jW]ekj fheY[Zkh[i ^Wl[ X[[d [ijWXb_i^[Z je Wiikh[ j^Wj
bWXehWjeho [cfbeo[[i WdZ ekji_Z[ YedjhWYjehi jWa[ ij[fi je h[dZ[h [gk_fc[dj _def[hWXb[
WdZ-eh iW\[ X[\eh[ YedZkYj_d] cW_dj[dWdY[ WYj_l_j_[i, P^[ fbWd Z[jW_bi j^[ fheY[Zkh[i \eh
YedZkYj_d] cW_dj[dWdY[ ed [gk_fc[dj j^Wj ^Wi j^[ fej[dj_Wb je kd[nf[Yj[Zbo [d[h]_p[* ijWhj
kf* eh h[b[Wi[ [d[h]o eh YWd X[ ef[hWj[Z kd[nf[Yj[Zbo eh WYY_Z[djWbbo h[ikbj_d] _d i[h_eki _d`kho
je [cfbeo[[i, P^[ fbWd [dikh[i j^Wj [cfbeo[[i f[h\ehc_d] cW_dj[dWdY[ h[dZ[h j^[ [gk_fc[dj
iW\[ j^hek]^ beYa ekj eh jW] ekj fheY[Zkh[i,

, Leb_Y_[i ^Wl[ X[[d _cfb[c[dj[Z m^_Y^ Z[jW_b j^[ f[hiedWb
fhej[Yj_ed h[gk_h[c[dji \eh [cfbeo[[i, P^[ feb_Yo _dYbkZ[i if[Y_\_YWj_edi h[]WhZ_d] [d]_d[[h_d]
Yedjhebi* f[hiedWb fhej[Yj_l[ [gk_fc[dj &LLA'* ^WpWhZeki mWij[* Y^[c_YWb [nfeikh[i* meha_d]
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m_j^ Y^[c_YWbi WdZ iW\[ meha fhWYj_Y[i, OW\[jo h[gk_h[c[dji if[Y_\_Y je fheY[ii[i eh [gk_fc[dj
Wh[ h[l_[m[Z m_j^ j^[ Z[fWhjc[dj ikf[hl_ieh eh j^[ D[Wbj^ WdZ OW\[jo IWdW][h X[\eh[ X[]_dd_d]
ef[hWj_edi,

& = iW\[jo XheY^kh[ _i ]_l[d je Wbb l_i_jehi WdZ
YedjhWYjehi m^e l_i_j eh YedZkYj Xki_d[ii Wj j^[ \WY_b_jo, P^[ XheY^kh[ _i Z[i_]d[Z je _d\ehc
Wdoed[ m^e _i dej Wd [cfbeo[[ e\ =YYkj[ij HWXehWjeh_[i e\ j^[ bWXehWjeh_[i iW\[jo fheY[Zkh[i,
P^[ XheY^kh[ Z_h[Yji j^[c je \ebbem Wbb iW\[jo fhe]hWci WdZ fbWdi m^_b[ ed =YYkj[ij fhef[hjo,
P^_i fhe]hWc Wbie ekjb_d[i fheY[Zkh[i \eh l_i_jehi WdZ YedjhWYjehi _d j^[ [l[dj e\ Wd
[c[h][dYo, R_i_jehi Wh[ h[gk_h[Z je WYademb[Z][ h[Y[_fj WdZ kdZ[hijWdZ_d] e\ j^[ =YYkj[ij
feb_Yo WddkWbbo,
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3PPR]aN[PR 5_VaR_VN2 if[Y_\_[Z b_c_ji fbWY[Z ed Y^WhWYj[h_ij_Yi e\ Wd _j[c* fheY[ii* eh i[hl_Y[ Z[\_d[Z
_d h[gk_h[c[dj ZeYkc[dji,

3PPb_NPf8 j^[ Z[]h[[ e\ W]h[[c[dj X[jm[[d Wd eXi[hl[Z lWbk[ WdZ Wd WYY[fj[Z h[\[h[dY[ lWbk[,
=YYkhWYo _dYbkZ[i W YecX_dWj_ed e\ hWdZec [hheh &fh[Y_i_ed' WdZ ioij[cWj_Y [hheh &X_Wi' Yecfed[dji
m^_Y^ Wh[ Zk[ je iWcfb_d] WdZ WdWboj_YWb ef[hWj_edi9 W ZWjW gkWb_jo _dZ_YWjeh,

3[NYf`a8 j^[ Z[i_]dWj[Z _dZ_l_ZkWb m^e f[h\ehci j^[ !^WdZi+ed! WdWboj_YWb c[j^eZi WdZ WiieY_Wj[Z
j[Y^d_gk[i WdZ m^e _i j^[ ed[ h[ifedi_Xb[ \eh Wffbo_d] h[gk_h[Z bWXehWjeho fhWYj_Y[i WdZ ej^[h
f[hj_d[dj gkWb_jo Yedjhebi je c[[j j^[ h[gk_h[Z b[l[b e\ gkWb_jo,

3bQVa8 W ioij[cWj_Y [lWbkWj_ed je Z[j[hc_d[ j^[ Yed\ehcWdY[ je gkWdj_jWj_l[ GTJ W[GROZGZO\K
if[Y_\_YWj_edi e\ iec[ ef[hWj_edWb \kdYj_ed eh WYj_l_jo,

4NaPU8 [dl_hedc[djWb iWcfb[i j^Wj Wh[ fh[fWh[Z WdZ-eh WdWbop[Z je][j^[h m_j^ j^[ iWc[ fheY[ii WdZ
f[hiedd[b* ki_d] j^[ iWc[ bej&i' e\ h[W][dji, = fh[fWhWj_ed XWjY^ _i Yecfei[Z e\ ed[ je 0.
[dl_hedc[djWb iWcfb[i e\ j^[ iWc[ JAH=?+Z[\_d[Z cWjh_n* c[[j_d] j^[ WXel[ c[dj_ed[Z Yh_j[h_W
WdZ m_j^ W cWn_ckc j_c[ X[jm[[d j^[ ijWhj e\ fheY[ii_d] e\ j^[ \_hij WdZ bWij iWcfb[ _d j^[ XWjY^ je
X[ 02 ^ekhi, =d WdWboj_YWb XWjY^ _i Yecfei[Z e\ fh[fWh[Z [dl_hedc[djWb iWcfb[i &[njhWYji* Z_][ijWj[i
eh YedY[djhWj[i' m^_Y^ Wh[ WdWbop[Z je][j^[h Wi W ]hekf,

4YN[X2 W iWcfb[ j^Wj ^Wi dej X[[d [nfei[Z je j^[ WdWbop[Z iWcfb[ ijh[Wc _d ehZ[h je ced_jeh
YedjWc_dWj_ed Zkh_d] iWcfb_d]* jhWdifehj* ijehW][ eh WdWboi_i, P^[ XbWda _i ikX`[Yj[Z je j^[ kikWb
WdWboj_YWb WdZ c[Wikh[c[dj fheY[ii je [ijWXb_i^ W p[he XWi[b_d[ eh XWYa]hekdZ lWbk[ WdZ _i iec[j_c[i
ki[Z je WZ`kij eh Yehh[Yj hekj_d[ WdWboj_YWb h[ikbji,

4YV[Q FNZ]YR8 W ikX+iWcfb[ \eh WdWboi_i m_j^ W Yecfei_j_ed ademd je j^[ ikXc_jj[h, P^[
WdWboij-bWXehWjeho cWo adem j^[ _Z[dj_jo e\ j^[ iWcfb[ Xkj dej _ji Yecfei_j_ed, Ej _i ki[Z je j[ij j^[
WdWboijri eh bWXehWjehori fhe\_Y_[dYo _d j^[ [n[Ykj_ed e\ j^[ c[Wikh[c[dj fheY[ii,

5NYVO_NaV\[8 je Z[j[hc_d[* Xo c[Wikh[c[dj eh YecfWh_ied m_j^ W ijWdZWhZ* j^[ Yehh[Yj lWbk[ e\ [WY^
iYWb[ h[WZ_d] ed W c[j[h* _dijhkc[dj* eh ej^[h Z[l_Y[, P^[ b[l[bi e\ j^[ Wffb_[Z YWb_XhWj_ed ijWdZWhZ
i^ekbZ XhWYa[j j^[ hWd][ e\ fbWdd[Z eh [nf[Yj[Z iWcfb[ c[Wikh[c[dji,

5NYVO_NaV\[ 5b_cR8 j^[ ]hWf^_YWb h[bWj_edi^_f X[jm[[d j^[ ademd lWbk[i* ikY^ Wi YedY[djhWj_edi e\ W
i[h_[i e\ YWb_XhWj_ed ijWdZWhZi WdZ j^[_h _dijhkc[dj h[ifedi[,

5NYVO_NaV\[ @RaU\Q8 W Z[\_d[Z j[Y^d_YWb fheY[Zkh[ \eh f[h\ehc_d] W YWb_XhWj_ed,

5NYVO_NaV\[ FaN[QN_Q8 W ikXijWdY[ eh h[\[h[dY[ cWj[h_Wb ki[Z je YWb_XhWj[ Wd _dijhkc[dj,
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5R_aVSVRQ ERSR_R[PR @NaR_VNY "5E@'8 W h[\[h[dY[ cWj[h_Wb ed[ eh ceh[ e\ m^ei[ fhef[hjo lWbk[i Wh[
Y[hj_\_[Z Xo W j[Y^d_YWbbo lWb_Z fheY[Zkh[* WYYecfWd_[Z Xo eh jhWY[WXb[ je W Y[hj_\_YWj[ eh ej^[h
ZeYkc[djWj_ed* m^_Y^ _i _iik[Z Xo W Y[hj_\o_d] XeZo,

5UNV[ \S 5b`a\Qf8 Wd kdXhea[d jhW_b e\ WYYekdjWX_b_jo j^Wj [dikh[i j^[ f^oi_YWb i[Ykh_jo e\ iWcfb[i
WdZ _dYbkZ[i j^[ i_]dWjkh[i e\ Wbb m^e ^WdZb[ j^[ iWcfb[i,

5\[SV_ZNaV\[8 l[h_\_YWj_ed e\ j^[ _Z[dj_jo e\ W Yecfed[dj j^hek]^ j^[ ki[ e\ Wd WffheWY^ m_j^ W
Z_\\[h[dj iY_[dj_\_Y fh_dY_fb[ \hec j^[ eh_]_dWb c[j^eZ, P^[i[ cWo _dYbkZ[* Xkj Wh[ dej b_c_j[Z je
i[YedZ Yebkcd Yed\_hcWj_ed* Wbj[hdWj[ mWl[b[d]j^* Z[h_lWj_pWj_ed* cWii if[YjhWb* _dj[hfh[jWj_ed*
Wbj[hdWj_l[ Z[j[Yjehi eh* WZZ_j_edWb Yb[Wdkf fheY[Zkh[i,

5\__RPaVcR 3PaV\[8 j^[ WYj_ed jWa[d je [b_c_dWj[ j^[ YWki[i e\ Wd [n_ij_d] dedYed\ehc_jo* Z[\[Yj eh
ej^[h kdZ[i_hWXb[ i_jkWj_ed _d ehZ[h je fh[l[dj h[Ykhh[dY[,

6NaN ERQbPaV\[8 j^[ fheY[ii e\ jhWdi\ehc_d] hWm ZWjW Xo Wh_j^c[j_Y eh ijWj_ij_YWb YWbYkbWj_edi*
ijWdZWhZ Ykhl[i* YedY[djhWj_ed \WYjehi* [jY,* WdZ YebbWj_ed _dje W ceh[ ki[WXb[ \ehc,

6RZ\[`a_NaV\[ \S 5N]NOVYVaf8 W fheY[Zkh[ je [ijWXb_i^ j^[ WX_b_jo e\ j^[ WdWboij je ][d[hWj[
WYY[fjWXb[ WYYkhWYo,

6\PbZR[a 5\[a_\Y2 j^[ WYj e\ [dikh_d] j^Wj ZeYkc[dji &WdZ h[l_i_edi j^[h[je' Wh[ fhefei[Z*
h[l_[m[Z \eh WYYkhWYo* Wffhel[Z \eh h[b[Wi[ Xo Wkj^eh_p[Z f[hiedd[b* Z_ijh_Xkj[Z fhef[hbo WdZ
Yedjhebb[Z je [dikh[ ki[ e\ j^[ Yehh[Yj l[hi_ed Wj j^[ beYWj_ed m^[h[ j^[ fh[iYh_X[Z WYj_l_jo _i
f[h\ehc[Z,

6b]YVPNaR 3[NYf`R`8 j^[ WdWboi[i eh c[Wikh[c[dji e\ j^[ lWh_WXb[ e\ _dj[h[ij f[h\ehc[Z _Z[dj_YWbbo
ed jme ikX+iWcfb[i e\ j^[ iWc[ iWcfb[, P^[ h[ikbji \hec Zkfb_YWj[ WdWboi[i Wh[ ki[Z je [lWbkWj[
WdWboj_YWb eh c[Wikh[c[dj fh[Y_i_ed Xkj dej j^[ fh[Y_i_ed e\ iWcfb_d]* fh[i[hlWj_ed eh ijehW][ _dj[hdWb
je j^[ bWXehWjeho,

8VRYQ \S GR`aV[T8 JAH=?ri WffheWY^ je WYYh[Z_j_d] bWXehWjeh_[i Xo fhe]hWc* c[j^eZ WdZ WdWboj[,
HWXehWjeh_[i h[gk[ij_d] WYYh[Z_jWj_ed \eh W fhe]hWc+c[j^eZ+WdWboj[ YecX_dWj_ed eh \eh Wd kf+
ZWj[Z-_cfhel[Z c[j^eZ Wh[ h[gk_h[Z ikXc_j je edbo j^Wj fehj_ed e\ j^[ WYYh[Z_jWj_ed fheY[ii dej
fh[l_ekibo WZZh[ii[Z &i[[ JAH=?* i[Yj_ed /,7\\',

?NO\_Na\_f 5\[a_\Y FNZ]YR "`bPU N` YNO\_Na\_f S\_aVSVRQ OYN[X$ `]VXRQ OYN[X$ \_ D5 PURPX
`NZ]YR#8 W iWcfb[ cWjh_n* \h[[ \hec j^[ WdWboj[i e\ _dj[h[ij* if_a[Z m_j^ l[h_\_[Z ademd Wcekdji e\
WdWboj[i \hec W iekhY[ _dZ[f[dZ[dj e\ j^[ YWb_XhWj_ed ijWdZWhZi eh W cWj[h_Wb YedjW_d_d] ademd WdZ
l[h_\_[Z Wcekdji e\ WdWboj[i, Ej _i ][d[hWbbo ki[Z je [ijWXb_i^ _djhW+bWXehWjeho eh WdWboij if[Y_\_Y
fh[Y_i_ed WdZ X_Wi eh je Wii[ii j^[ f[h\ehcWdY[ e\ Wbb eh W fehj_ed e\ j^[ c[Wikh[c[dj ioij[c,
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@Na_Ve2 j^[ Yecfed[dj eh ikXijhWj[ j^Wj YedjW_di j^[ WdWboj[ e\ _dj[h[ij, Beh fkhfei[i e\ XWjY^ WdZ
M? h[gk_h[c[dj Z[j[hc_dWj_edi* j^[ \ebbem_d] cWjh_n Z_ij_dYj_edi i^Wbb X[ ki[Z8

=gk[eki8 Wdo Wgk[eki iWcfb[ [nYbkZ[Z \hec j^[ Z[\_d_j_ed e\ @h_da_d] SWj[h cWjh_n eh
OWb_d[-AijkWh_d[ iekhY[, EdYbkZ[i ikh\WY[ mWj[h* ]hekdZmWj[h* [\\bk[dji* WdZ P?HL eh ej^[h
[njhWYji,

@h_da_d] SWj[h8 Wdo Wgk[eki iWcfb[ j^Wj ^Wi X[[d Z[i_]dWj[Z W fejWXb[ eh fej[dj_Wb fejWXb[ mWj[h
iekhY[, OWb_d[-AijkWh_d[8 Wdo Wgk[eki iWcfb[ \hec Wd eY[Wd eh [ijkWho* eh ej^[h iWbj+mWj[h iekhY[
ikY^ Wi j^[ Ch[Wj OWbj HWa[, Jed+Wgk[eki H_gk_Z8 Wdo eh]Wd_Y b_gk_Z m_j^ ;/3# i[jjb[WXb[ ieb_Zi,

Oeb_Zi8 _dYbkZ[i ie_bi* i[Z_c[dji* ibkZ][i WdZ ej^[h cWjh_Y[i m_j^ </3# i[jjbWXb[ ieb_Zi,

?^[c_YWb SWij[8 W fheZkYj eh Xo+fheZkYj e\ Wd _dZkijh_Wb fheY[ii j^Wj h[ikbji _d W cWjh_n dej
fh[l_ekibo Z[\_d[Z,

=_h8 m^eb[ ]Wi eh lWfeh iWcfb[i _dYbkZ_d] j^ei[ YedjW_d[Z _d \b[n_Xb[ eh h_]_Z mWbb YedjW_d[hi WdZ
j^[ [njhWYj[Z YedY[djhWj[Z WdWboj[i e\ _dj[h[ij \hec W ]Wi eh lWfeh j^Wj Wh[ Yebb[Yj[Z m_j^ W iehX[dj
jkX[* _cf_d][h iebkj_ed* \_bj[h* eh ej^[h Z[l_Y[,

>_ejW8 Wd_cWb eh fbWdj j_iik[* Yedi_ij_d] e\ [dj_h[ eh]Wd_ici* ^ece][dWj[i* WdZ-eh eh]Wd eh
ijhkYjkh[ if[Y_\_Y ikXiWcfb[i,

@Na_Ve F]VXR "`]VXRQ `NZ]YR \_ S\_aVSVRQ `NZ]YR#8 W iWcfb[ fh[fWh[Z Xo WZZ_d] W ademd cWii e\
jWh][j WdWboj[ je W if[Y_\_[Z Wcekdj e\ cWjh_n iWcfb[ \eh m^_Y^ Wd _dZ[f[dZ[dj [ij_cWj[ e\ jWh][j
WdWboj[ YedY[djhWj_ed _i WlW_bWXb[, IWjh_n if_a[i Wh[ ki[Z* \eh [nWcfb[* je Z[j[hc_d[ j^[ [\\[Yj e\ j^[
cWjh_n ed W c[j^eZ%i h[Yel[ho [\\_Y_[dYo,

@Na_Ve F]VXR 6b]YVPNaR "`]VXRQ `NZ]YR \_ S\_aVSVRQ `NZ]YR Qb]YVPNaR#8 W i[YedZ h[fb_YWj[ cWjh_n
if_a[ fh[fWh[Z _d j^[ bWXehWjeho WdZ WdWbop[Z je eXjW_d W c[Wikh[ e\ j^[ fh[Y_i_ed e\ j^[ h[Yel[ho \eh
[WY^ WdWboj[,

@RaU\Q 4YN[X8 W iWcfb[ e\ W cWjh_n i_c_bWh je j^[ XWjY^ e\ WiieY_Wj[Z iWcfb[i &m^[d WlW_bWXb[' j^Wj _i
\h[[ \hec j^[ WdWboj[i e\ _dj[h[ij* m^_Y^ _i fheY[ii[Z i_ckbjWd[ekibo m_j^ WdZ kdZ[h j^[ iWc[
YedZ_j_edi Wi iWcfb[i j^hek]^ Wbb ij[fi e\ j^[ WdWboj_YWb fheY[Zkh[i* WdZ _d m^_Y^ de jWh][j WdWboj[i eh
_dj[h\[h[dY[i Wh[ fh[i[dj Wj YedY[djhWj_edi j^Wj _cfWYj j^[ WdWboj_YWb h[ikbji \eh iWcfb[ WdWboi[i,

@RaU\Q 6RaRPaV\[ ?VZVa2 j^[ c_d_ckc YedY[djhWj_ed e\ W ikXijWdY[ &Wd WdWboj[' j^Wj YWd X[
c[Wikh[Z WdZ h[fehj[Z m_j^ 77# Yed\_Z[dY[ j^Wj j^[ WdWboj[ YedY[djhWj_ed _i ]h[Wj[h j^Wd p[he WdZ _i
Z[j[hc_d[Z \hec WdWboi_i e\ W iWcfb[ _d W ]_l[d cWjh_n YedjW_d_d] j^[ WdWboj[,

ANaV\[NY 7[cV_\[ZR[aNY ?NO\_Na\_f 3PP_RQVaNaV\[ C_\T_NZ "A7?3C#8 j^[ el[hWbb JWj_edWb
Adl_hedc[djWb HWXehWjeho =YYh[Z_jWj_ed Lhe]hWc,
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A7?35 FaN[QN_Q`8 j^[ fbWd e\ fheY[Zkh[i \eh Yedi_ij[djbo [lWbkWj_d] WdZ ZeYkc[dj_d] j^[ WX_b_jo e\
bWXehWjeh_[i f[h\ehc_d] [dl_hedc[djWb c[Wikh[c[dji je c[[j dWj_edWbbo Z[\_d[Z ijWdZWhZi [ijWXb_i^[Z
Xo j^[ JWj_edWb Adl_hedc[djWb HWXehWjeho =YYh[Z_jWj_ed ?ed\[h[dY[,

CR_S\_ZN[PR 3bQVa8 j^[ hekj_d[ YecfWh_ied e\ _dZ[f[dZ[djbo eXjW_d[Z W[GROZGZO\K GTJ W[GTZOZGZO\K
c[Wikh[c[dj ioij[c ZWjW m_j^ hekj_d[bo eXjW_d[Z ZWjW _d ehZ[h je [lWbkWj[ j^[ fhe\_Y_[dYo e\ Wd
WdWboij eh bWXehWjeho,

C_RPV`V\[8 j^[ Z[]h[[ je m^_Y^ W i[j e\ eXi[hlWj_edi eh c[Wikh[c[dji e\ j^[ iWc[ fhef[hjo* eXjW_d[Z
kdZ[h i_c_bWh YedZ_j_edi* Yed\ehc je j^[ci[bl[i9 W ZWjW gkWb_jo _dZ_YWjeh, Lh[Y_i_ed _i kikWbbo
[nfh[ii[Z Wi ijWdZWhZ Z[l_Wj_ed* lWh_WdY[ eh hWd][* _d [_j^[h WXiebkj[ eh h[bWj_l[ j[hci,

C_R`R_cNaV\[8 h[\h_][hWj_ed WdZ-eh h[W][dji WZZ[Z Wj j^[ j_c[ e\ iWcfb[ Yebb[Yj_ed &eh bWj[h' je
cW_djW_d j^[ Y^[c_YWb WdZ-eh X_ebe]_YWb _dj[]h_jo e\ j^[ iWcfb[,

C_\SVPVR[Pf GR`aV[T2 W c[Wdi e\ [lWbkWj_d] W bWXehWjehori f[h\ehcWdY[ kdZ[h Yedjhebb[Z YedZ_j_edi
h[bWj_l[ je W ]_l[d i[j e\ Yh_j[h_W j^hek]^ WdWboi_i e\ kdademd iWcfb[i fhel_Z[Z Xo Wd [nj[hdWb iekhY[,

C_\SVPVR[Pf GR`a FNZ]YR "CG#8 W iWcfb[* j^[ Yecfei_j_ed e\ m^_Y^ _i kdademd je j^[ WdWboij WdZ _i
fhel_Z[Z je j[ij m^[j^[h j^[ WdWboij-bWXehWjeho YWd fheZkY[ WdWboj_YWb h[ikbji m_j^_d if[Y_\_[Z
WYY[fjWdY[ Yh_j[h_W,

DbNYVaf 3``b_N[PR8 Wd _dj[]hWj[Z ioij[c e\ WYj_l_j_[i _dlebl_d] fbWdd_d]* gkWb_jo Yedjheb* gkWb_jo
Wii[iic[dj* h[fehj_d] WdZ gkWb_jo _cfhel[c[dj je [dikh[ j^Wj W fheZkYj eh i[hl_Y[ c[[ji Z[\_d[Z
ijWdZWhZi e\ gkWb_jo m_j^ W ijWj[Z b[l[b e\ Yed\_Z[dY[,

DbNYVaf 5\[a_\Y8 j^[ el[hWbb ioij[c e\ j[Y^d_YWb WYj_l_j_[i m^ei[ fkhfei[ _i je c[Wikh[ WdZ Yedjheb
j^[ gkWb_jo e\ W fheZkYj eh i[hl_Y[ ie j^Wj _j c[[ji j^[ d[[Zi e\ ki[hi,

DbNYVaf @N[bNY8 W ZeYkc[dj ijWj_d] j^[ cWdW][c[dj feb_Y_[i* eX`[Yj_l[i* fh_dY_fb[i* eh]Wd_pWj_edWb
ijhkYjkh[ WdZ Wkj^eh_jo* h[ifedi_X_b_j_[i* WYYekdjWX_b_jo* WdZ _cfb[c[djWj_ed e\ Wd W][dYo* eh]Wd_pWj_ed*
eh bWXehWjeho* je [dikh[ j^[ gkWb_jo e\ _ji fheZkYj WdZ j^[ kj_b_jo e\ _ji fheZkYj je _ji ki[hi,

DbNYVaf Ff`aRZ8 W ijhkYjkh[Z WdZ ZeYkc[dj[Z cWdW][c[dj ioij[c Z[iYh_X_d] j^[ feb_Y_[i* eX`[Yj_l[i*
fh_dY_fb[i* eh]Wd_pWj_edWb Wkj^eh_jo* h[ifedi_X_b_j_[i* WYYekdjWX_b_jo* WdZ _cfb[c[djWj_ed fbWd e\ Wd
eh]Wd_pWj_ed \eh [dikh_d] gkWb_jo _d _ji meha fheY[ii[i* fheZkYji &_j[ci'* WdZ i[hl_Y[i, P^[ gkWb_jo
ioij[c fhel_Z[i j^[ \hWc[meha \eh fbWdd_d]* _cfb[c[dj_d]* WdZ Wii[ii_d] meha f[h\ehc[Z Xo j^[
eh]Wd_pWj_ed WdZ \eh YWhho_d] ekj h[gk_h[Z M= WdZ M?,

ER]\_aV[T ?VZVa`2 j^[ cWn_ckc eh c_d_ckc b[l[bi* YedY[djhWj_edi* eh gkWdj_j_[i e\ W jWh][j lWh_WXb[
&[,],* jWh][j WdWboj[' j^Wj YWd X[ gkWdj_\_[Z m_j^ j^[ Yed\_Z[dY[ b[l[b h[gk_h[Z Xo j^[ ZWjW ki[h,

ERNTR[a 4YN[X "ZRaU\Q _RNTR[a OYN[X \_ ZRaU\Q OYN[X#8 W iWcfb[ Yedi_ij_d] e\ h[W][dj&i'*
m_j^ekj j^[ jWh][j WdWboj[ eh iWcfb[ cWjh_n* _djheZkY[Z _dje j^[ WdWboj_YWb fheY[Zkh[ Wj j^[ Wffhefh_Wj[
fe_dj WdZ YWhh_[Z j^hek]^ Wbb ikXi[gk[dj ij[fi je Z[j[hc_d[ j^[ Yedjh_Xkj_ed e\ j^[ h[W][dji WdZ e\
j^[ _dlebl[Z WdWboj_YWb ij[fi,
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ERSR_R[PR @NaR_VNY2 W cWj[h_Wb eh ikXijWdY[ ed[ eh ceh[ fhef[hj_[i e\ m^_Y^ Wh[ ik\\_Y_[djbo m[bb
[ijWXb_i^[Z je X[ ki[Z \eh j^[ YWb_XhWj_ed e\ Wd WffWhWjki* j^[ Wii[iic[dj e\ W c[Wikh[c[dj c[j^eZ*
eh \eh Wii_]d_d] lWbk[i je cWj[h_Wbi,

ERSR_R[PR @RaU\Q8 W c[j^eZ e\ ademd WdZ ZeYkc[dj[Z WYYkhWYo WdZ fh[Y_i_ed _iik[Z Xo Wd
eh]Wd_pWj_ed h[Ye]d_p[Z Wi Yecf[j[dj je Ze ie,

ERSR_R[PR FaN[QN_Q8 W ijWdZWhZ* ][d[hWbbo e\ j^[ ^_]^[ij c[jhebe]_YWb gkWb_jo WlW_bWXb[ Wj W ]_l[d
beYWj_ed* \hec m^_Y^ c[Wikh[c[dji cWZ[ Wj j^Wj beYWj_ed Wh[ Z[h_l[Z,

ER]YVPNaR 3[NYf`R`2 j^[ c[Wikh[c[dji e\ j^[ lWh_WXb[ e\ _dj[h[ij f[h\ehc[Z _Z[dj_YWbbo ed jme eh
ceh[ ikX+iWcfb[i e\ j^[ iWc[ iWcfb[ m_j^_d W i^ehj j_c[ _dj[hlWb,

FNZ]YR 6b]YVPNaR8 jme iWcfb[i jWa[d \hec WdZ h[fh[i[djWj_l[ e\ j^[ iWc[ fefkbWj_ed WdZ YWhh_[Z
j^hek]^ Wbb ij[fi e\ j^[ iWcfb_d] WdZ WdWboj_YWb fheY[Zkh[i _d Wd _Z[dj_YWb cWdd[h, @kfb_YWj[ iWcfb[i
Wh[ ki[Z je Wii[ii lWh_WdY[ e\ j^[ jejWb c[j^eZ _dYbkZ_d] iWcfb_d] WdZ WdWboi_i,

F]VXR2 W ademd cWii e\ jWh][j WdWboj[ WZZ[Z je W XbWda iWcfb[ eh ikX+iWcfb[9 ki[Z je Z[j[hc_d[
h[Yel[ho [\\_Y_[dYo eh \eh ej^[h gkWb_jo Yedjheb fkhfei[i,

FaN[QN_Q2 j^[ ZeYkc[dj Z[iYh_X_d] j^[ [b[c[dji e\ bWXehWjeho WYYh[Z_jWj_ed j^Wj ^Wi X[[d Z[l[bef[Z
WdZ [ijWXb_i^[Z m_j^_d j^[ Yedi[diki fh_dY_fb[i e\ JAH=? WdZ c[[ji j^[ WffhelWb h[gk_h[c[dji e\
JAH=? fheY[Zkh[i WdZ feb_Y_[i,

G_NPRNOVYVaf2 j^[ fhef[hjo e\ W h[ikbj e\ W c[Wikh[c[dj m^[h[Xo _j YWd X[ h[bWj[Z je Wffhefh_Wj[
ijWdZWhZi* ][d[hWbbo _dj[hdWj_edWb eh dWj_edWb ijWdZWhZi* j^hek]^ Wd kdXhea[d Y^W_d e\ YecfWh_iedi,

INYVQNaV\[2 j^[ fheY[ii e\ ikXijWdj_Wj_d] if[Y_\_[Z f[h\ehcWdY[ Yh_j[h_W,

J\_X 5RYY2 = Z[\_d[Z ]hekf e\ WdWboiji j^Wj je][j^[h f[h\ehc j^[ c[j^eZ WdWboi_i, I[cX[hi e\ j^[ ]hekf
WdZ j^[_h if[Y_\_Y \kdYj_edi m_j^_d j^[ meha Y[bb ckij X[ \kbbo ZeYkc[dj[Z, = smeha Y[bbt _i Yedi_Z[h[Z je
X[ Wbb j^ei[ _dZ_l_ZkWbi m^e i[[ W iWcfb[ j^hek]^ j^[ Yecfb[j[ fheY[ii e\ fh[fWhWj_ed* [njhWYj_ed* eh
WdWboi_i, P^[ [dj_h[ fheY[ii _i Yecfb[j[Z Xo W ]hekf e\ YWfWXb[ _dZ_l_ZkWbi9 [WY^ c[cX[h e\ j^[ meha Y[bb
Z[cedijhWj[i YWfWX_b_jo \eh [WY^ _dZ_l_ZkWb ij[f _d j^[ c[j^eZ i[gk[dY[,
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FRPaV\[ FaN[QN_Q B]R_NaV[T C_\PRQb_R GVaYR AbZOR_

=_h Pen_Yi =_h =dWboi_i Xo PK+/3 A=P../
=_h Pen_Yi OkccW ?Wd_ij[h ?b[Wd_d] WdZ ?[hj_\_YWj_ed A=P..0
=_h Pen_Yi =_h =dWboi_i e\ P[ZbWh >W]-OkccW ?Wd_ij[h Xo PK+1 A=P..1
=_h Pen_Yi HWXehWjeho =dWboi_i e\ @_iiebl[Z CWi[i _d =gk[eki OWcfb[i A=P..2
=_h Pen_Yi =_h =dWboi_i Xo JF@AL u ONSI Hem H[l[b QOAL= PK+/3 A=P..3
=_h Pen_Yi ?Wb_XhWj_ed e\ Bbem ?edjhebb[hi A=P..4

C[d[hWb ?^[c L[hY[dj Oeb_Zi + AL= /4.,1* =OPI @2421+.. ACJ..5
C[d[hWb ?^[c =d_ed_Y Okh\WYjWdji =i I>=O ACJ..6
C[d[hWb ?^[c Jed_ed_Y Okh\WYjWdji Wi ?P=O ACJ..7
C[d[hWb ?^[c PejWb Oeb_Zi* /4.,1 ACJ./.
C[d[hWb ?^[c ?ecfei_j[ OWcfb[ ACJ./3
C[d[hWb ?^[c PejWb @_iiebl[Z Oeb_Zi &PejWb B_bj[hWXb[ N[i_Zk[' ACJ.0.
C[d[hWb ?^[c O[jjbWXb[ Oeb_Zi* /4.,3 ACJ.0/
C[d[hWb ?^[c J_jhWj[-J_jh_j[ $ J_jhWj[ Kdbo >o ?WZ, N[Z, =dWboi_i ACJ.04
C[d[hWb ?^[c PejWb RebWj_b[ Oeb_Zi* /4.,2 ACJ.1.
C[d[hWb ?^[c ?^beh_d[* PejWb N[i_ZkWb =dZ Bh[[ ACJ.11
C[d[hWb ?^[c PejWb =baWb_d_jo* 1/.,/ ACJ.15
C[d[hWb ?^[c =Y_Z_jo &fD 6,0' ACJ.22
C[d[hWb ?^[c >_YWhXedWj[* ?WhXedWj[* Bh[[ ?WhXed @_en_Z[ ACJ.23
C[d[hWb ?^[c L[jheb[kc DoZheYWhXedi >o EN ACJ.40
C[d[hWb ?^[c R_iYei_jo ACJ.45
C[d[hWb ?^[c PejWb Okif[dZ[Z Oeb_Zi &Jed+B_bj[hWXb[ N[i_Zk[' ACJ.65
C[d[hWb ?^[c ?^[c_YWb Kno][d @[c8 DWY^ 6...* =gk[eki OWcfb[i + Oe_b IeZ_\_[Z ACJ.77
C[d[hWb ?^[c DWhZd[ii =i ?WYe1 >o P_jhWj_ed ACJ/./
C[d[hWb ?^[c Khj^ef^eif^Wj[ ACJ/.0
C[d[hWb ?^[c J_jhe][d* J_jh_j[ +PejWb+SWj[hi-OebkXb[+Oe_bi ACJ/.1
C[d[hWb ?^[c PkhX_Z_jo* /6.,/ ACJ//4
C[d[hWb ?^[c Okb\_Z[ ACJ//6
C[d[hWb ?^[c Okb\_j[, ACJ//7
C[d[hWb ?^[c =ffWh[dj ?ebeh >o R_ikWb ?ecfWh_ied I[j^eZ ACJ/0.
C[d[hWb ?^[c Of[Y_\_Y ?edZkYjWdY[ =j 03,. ? ACJ/02
C[d[hWb ?^[c ?^beh_Z[ ACJ/1/
C[d[hWb ?^[c PkhX_Z_jo \eh I[jWbi @h_da_d] SWj[hi ACJ/10
C[d[hWb ?^[c KZeh $ KZeh Wj Ab[lWj[Z P[cf,&P^h[i^ebZ KZeh P[ij' ACJ/11
C[d[hWb ?^[c >_ebe]_YWb Kno][d @[cWdZ &3 @Wo >K@' ACJ/12
C[d[hWb ?^[c S_dab[h P_jhWj_ed Beh @K OjWdZWhZ_pWj_ed ACJ/13
C[d[hWb ?^[c @_iiebl[Z Kno][d ACJ/14
C[d[hWb ?^[c N[WYj_l[ Okb\_Z[ =dZ N[WYj_l[ ?oWd_Z[ ACJ/15
C[d[hWb ?^[c E]d_jWX_b_jo ACJ/2.
C[d[hWb ?^[c P?HL + O[c_lebWj_b[i-I[jWbi AnjhWYj_ed ACJ/2/
C[d[hWb ?^[c P?HL+ RebWj_b[i AnjhWYj_ed ACJ/20
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C[d[hWb ?^[c LW_dj B_bj[h P[ij ACJ/21
C[d[hWb ?^[c ?oWd_Z[i =c[dWXb[ Pe ?^beh_dWj_ed Lh[fWhWj_ed ACJ/22
C[d[hWb ?^[c P[cf[hWjkh[ ACJ/24
C[d[hWb ?^[c EeZ_d[* ?ebeh_c[jh_Y =dWboi_i ACJ/26
C[d[hWb ?^[c fD Xo Ab[YjheZ[ u SWj[h ACJ/3/
C[d[hWb ?^[c OWb_d_jo + OI/6030.> ACJ/36
C[d[hWb ?^[c fD $ ?ehhei_l_jo \eh Oe_bi- Oeb_Z SWij[i OS264 7.23 ACJ0..
C[d[hWb ?^[c >PQ &Cheii ?Wbeh_\_Y RWbk[' ACJ0.0
C[d[hWb ?^[c L[hY[dj Okb\kh ACJ0.1
C[d[hWb ?^[c >kba @[di_jo &@ho >Wi_i' ACJ0.2
C[d[hWb ?^[c L[hY[dj =i^ &@ho >Wi_i' ACJ0.3
C[d[hWb ?^[c PejWb Kh]Wd_Y ?edj[dj ACJ0.4
C[d[hWb ?^[c ?oWd_Z[ &HWY^Wj =kjeWdWbop[h' ACJ0.5
C[d[hWb ?^[c PejWb ?^beh_d[ =OPI @6.6+7/ ACJ0.6
C[d[hWb ?^[c PejWb Kh]Wd_Y ?^beh_d[ =OPI @6.6+7/ ACJ0.7
C[d[hWb ?^[c PejWb G`[bZW^b J_jhe][d &HWY^Wj =kjeWdWbop[h' ACJ0/.
C[d[hWb ?^[c Of[Y_\_Y ChWl_jo ACJ0//
C[d[hWb ?^[c D[nWlWb[dj ?^hec_kc &Oe_bi' ACJ0/2
C[d[hWb ?^[c Ie_ijkh[* GWhb B_i^[h ACJ0/3
C[d[hWb ?^[c =cced_W &HWY^Wj =kjeWdWbop[h' ACJ0/4
C[d[hWb ?^[c L^[debi &HWY^Wj =kjeWdWbop[h' ACJ0/5
C[d[hWb ?^[c PejWb Kh]Wd_Y DWb_Z[i ACJ0/6
C[d[hWb ?^[c PejWb Kh]Wd_Y DWb_Z[i* Oeb_Z =dZ K_b IWjh_Y[i ACJ0/7
C[d[hWb ?^[c Lekh Le_dj ACJ00/
C[d[hWb ?^[c >Wi[ O[Z_c[dj Ed L[jheb[kc OWcfb[i ACJ000
C[d[hWb ?^[c SWj[h ?edj[dj Ed L[jheb[kc OWcfb[i ACJ001
C[d[hWb ?^[c E]d_jWX_b_jo* >kdi[d >khd[h I[j^eZ ACJ004
C[d[hWb ?^[c Kh]Wd_Y IWjj[h &Heii ed E]d_j_ed' ACJ005
C[d[hWb ?^[c Okb\_Z[ =dWboi_i Beh N[WYj_l[ Okb\_Z[i ACJ006
C[d[hWb ?^[c D[nWlWb[dj ?^hec_kc Ed SWj[hi Xo AL= 5/74W IeZ, ACJ01.
C[d[hWb ?^[c D[nWlWb[dj ?^hec_kc Ed SWj[hi Xo OI/6 23.. ?N @ ACJ01/
C[d[hWb ?^[c PejWb L[jheb[kc DoZheYWhXedi Xo EN S_j^ =OA AnjhWYj, ACJ010
C[d[hWb ?^[c PejWb Kh]Wd_Y ?WhXed Ed Oe_b OWcfb[i ACJ011
C[d[hWb ?^[c PejWb Kh]Wd_Y ?WhXed Ed =gk[eki OWcfb[i ACJ012
C[d[hWb ?^[c Oodj^[j_Y Lh[Y_f_jWj_ed H[WY^_d] LheY[Zkh[ \eh Jed+RebWj_b[ =dWb, ACJ017
C[d[hWb ?^[c Oodj^[j_Y Lh[Y_f_jWj_ed H[WY^_d] LheY[Zkh[ \eh RebWj_b[ =dWboj[i ACJ02.
C[d[hWb ?^[c ?Wj_ed AnY^Wd][ ?WfWY_jo K\ Oe_bi &OeZ_kc =Y[jWj[' ACJ020
C[d[hWb ?^[c B[hheki Ehed ACJ021
C[d[hWb ?^[c Bh[ed+//1 N[YoYb_d] LheY[Zkh[ ACJ024
C[d[hWb ?^[c Of[Y_\_Y ChWl_jo &Beh ObkZ][i =dZ Oeb_Zi' ACJ025
C[d[hWb ?^[c J+D[nWd[ AnjhWYj, IWj, $ O_b_YW C[b Ph[Wjc[dj Xo ChWl_c[jh_Y =dWb, ACJ027
C[d[hWb ?^[c K_b $ Ch[Wi[ u ChWl_c[jh_Y =dWb, &Oe $ Ob' u D[nWd[ AnjhWYj_ed ACJ03.
C[d[hWb ?^[c @[j[hc_dWj_ed e\ Edeh]Wd_Y =d_edi >o Eed ?^hecWje]hWf^o ACJ03/
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C[d[hWb ?^[c J[kjhWb H[WY^_d] e\ Oeb_Z SWij[ OWc, Qi_d] O^Wa[ AnjhWYj_ed ACJ030
C[d[hWb ?^[c Kn_ZWj_ed+N[ZkYj_ed Lej[dj_Wb ACJ031
C[d[hWb ?^[c Okb\Wj[ >o ChWl_c[jh_Y I[j^eZ ACJ032
C[d[hWb ?^[c P_jhWc[jh_Y I[j^eZ Beh Bh[[ ?WhXed @_en_Z[ ACJ033
C[d[hWb ?^[c PejWb L^eif^eheki AL= 143,1 ACJ034
C[d[hWb ?^[c @_iiebl[Z O_b_YW ACJ035
C[d[hWb ?^[c ChW_d O_p[ WdZ O_[l[ P[ij_d] ACJ036
C[d[hWb ?^[c DWhZd[ii >o ?WbYkbWj_ed ACJ037
C[d[hWb ?^[c Of[Yjhef^ejec[j[h ?Wb_XhWj_ed ?^[Ya ACJ04.
C[d[hWb ?^[c S[Wa =Y_Z @_iieY_WXb[ ?oWd_Z[ Lh[fWhWj_ed ACJ041
C[d[hWb ?^[c RebWj_b[ Okif[dZ[Z Oeb_Zi ACJ042
C[d[hWb ?^[c QdXkhd[Z ?ecXkij_Xb[i &RebWj_b[ Oeb_Zi' ACJ044
C[d[hWb ?^[c LWhj_YkbWj[ IWjj[h ACJ045
C[d[hWb ?^[c Abkjh_Wj[ Lh[fWhWj_ed ACJ046
C[d[hWb ?^[c L^eif^ehki* DoZhebopWXb[ ACJ05/
C[d[hWb ?^[c L[hY^behWj[ Xo Eed ?^hecWje]hWf^o _d ChekdZmWj[h WdZ Oe_b ACJ050
C[d[hWb ?^[c L[hY[dj H_f_Zi Xo ChWl_c[jh_Y =dWboi_i ACJ051
C[d[hWb ?^[c ?oWd_Z[ @_ij_bbWj_ed-=gk[eki OWcfb[i-I_Yhe I[j^eZ ACJ053
C[d[hWb ?^[c ?oWd_Z[ @_ij_bbWj_ed-Oe_b OWcfb[i-I_Yhe I[j^eZ ACJ054
C[d[hWb ?^[c ?Wb_XhWj_ed e\ C[d[hWb ?^[c_ijho @_ij_bbWj_ed PkX[i ACJ055
C[d[hWb ?^[c ?oWd_Z[ @_ij_bbWj_ed-=gk[eki OWcfb[i \eh K^_e R=L ACJ056
C[d[hWb ?^[c L^[debi @_ij_bbWj_ed* SWj[h OWcfb[i ACJ057
C[d[hWb ?^[c L^[debi I_Yhe @_ij_bbWj_ed* Oe_b OWcfb[i ACJ06.
C[d[hWb ?^[c Edeh]Wd_Y =d_edi @[j[hc_dWj_ed Xo _ed Y^hecWje]hWf^o ki_d] E? 0... ACJ06/
C[d[hWb ?^[c O_b_YW C[b Ph[Wj[Z J+D[nWd[ AnjhWYjWXb[ IWj[h_Wb _d ie_bi Xo AL= /442 ACJ060
C[d[hWb ?^[c H[WY^_d] e\ Oeb_Z SWij[ OWcfb[i ki_d] ?^_dW H[WY^_d] LheY[Zkh[ ACJ061
C[d[hWb ?^[c =cced_W @_ij_bbWj_ed* SWj[h $ Oeb_Z iWcfb[i ACJ062
C[d[hWb ?^[c S[Wa =Y_Z @_iieY_WXb[ ?oWd_Z[ - I_Yhe+@_ij_bbWj_ed I[j^eZ ACJ064
C[d[hWb ?^[c B[hheki Ehed \eh D[nWlWb[dj ?^hec_kc OWcfb[ ?^WhWYj[h_pWj_ed ACJ066
C[d[hWb ?^[c Edeh]Wd_Y ?WhXed Xo ?WbYkbWj_ed ACJ067
C[d[hWb ?^[c LheY[Zkh[ \eh Dece][d_pWj_ed e\ >_ejW OWcfb[i ACJ07.
C[d[hWb ?^[c D[nWlWb[dj ?^hec_kc _d SWj[h Xo Eed ?^hecWje]hWf^o ACJ07/
C[d[hWb ?^[c D[nWlWb[dj ?^hec_kc _d Oe_bi Xo Eed ?^hecWje]hWf^o ACJ070
C[d[hWb ?^[c LheY[Zkh[ \eh SWdZ I_n[h Dece][d_pWj_ed e\ Oe_b OWcfb[i ACJ071
C[d[hWb ?^[c DoZhe][d Okb\_Z[ ACJ072
C[d[hWb ?^[c P?HLIA+Ikbj_fb[ AnjhWYj_edi LheY[Zkh[ ACJ073
C[d[hWb ?^[c IeZ_\_[Z Abkjh_Wj[ Lh[fWhWj_ed ACJ074
C[d[hWb ?^[c LheY[Zkh[ \eh LWhj_Yb[ O_p[ N[ZkYj_ed &?hki^_d]' e\ Oeb_Z IWjh_Y[i ACJ075

Ed\ehcWj_ed P[Y^ Ed\ehcWj_ed O[Ykh_jo $ Edj[]h_jo LheY[Zkh[ AIE../
Ed\ehcWj_ed P[Y^ LheY[Zkh[i \eh N[gk[ij_d] Oe\jmWh[ eh Oe\jmWh[ N[l_i_edi AIE..0
Ed\ehcWj_ed P[Y^ @[l[befc[dj* Ecfb[c[djWj_ed* @[b_l[ho* $ N[l_i_ed e\ A@@i AIE..1
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I[jWbi =dWboi_i I[hYkho =dWboi_i Ed =gk[eki iWcfb[i AI=.33
I[jWbi =dWboi_i I[hYkho =dWboi_i e\ Oeb_Z OWcfb[i8 OS525/= AI=.50
I[jWbi =dWboi_i I[hYkho =dWboi_i e\ Oeb_Z OWcfb[i8 EHI.2,.* AL=023,3I AI=.51
I[jWbi =dWboi_i I[jWbi SWij[ SWj[h E?L* AL= 0..,5 AI=0.4
I[jWbi =dWboi_i I[jWbi8 E?L Ac_ii_ed Of[Y, OS624 4./.> AI=0.5
I[jWbi =dWboi_i I[hYkho =dWboi_i e\ @h_da_d] SWj[h OWcfb[i AI=0/3
I[jWbi =dWboi_i I[jWbi Xo E?L+IO8 AL= 0..,6 AI=0/4
I[jWbi =dWboi_i I[jWbi Xo E?L+IO8 OS624 4.0. AI=0/5
I[jWbi =dWboi_i I[jWbi Xo E?L+IO ki_d] QbjhWied_Y J[Xkb_pWj_ed AI=00/
I[jWbi =dWboi_i I[jWbi Xo E?L =jec_Y Ac_ii_ed Of[Yjhec[jho ki_d] Oeb_Z OjWj[ E?L AI=000
I[jWbi =dWboi_i I[jWbi Xo E?L =jec_Y Ac_ii_ed Of[Yjhec[jho u AL= 0..,5 AI=001

I[jWbi Lh[f @_][ij_ed e\ @S \eh E?L =dWboi_i AIL.26
I[jWbi Lh[f Jed+LejWXb[ SWj[hi @_][ij_ed Beh E?L-BbWc[ =dWboi_i AIL.5.
I[jWbi Lh[f Oe_b @_][ij_ed Beh E?L =dWboi_i AIL.51
I[jWbi Lh[f Jed+LejWXb[ SWj[h @_][ij_ed \eh BbWc[-E?L&PejWb $ @_iiebl[Z' AIL.6/
I[jWbi Lh[f @_][ij_ed K\ Jed+LejWXb[ SWj[hi Beh PejWb N[Yel[hWXb[ I[jWbi AIL0..
I[jWbi Lh[f I[jWbi Of_a_d] Oebkj_ed WdZ OjWdZWhZi Lh[fWhWj_ed WdZ Qi[ AIL0.0
I[jWbi Lh[f ?Wb_XhWj_ed e\ I[jWbi @_][ij_ed PkX[i AIL0.1
I[jWbi Lh[f @_][ij_ed e\ @S WdZ JL SWj[hi \eh PejWb I[jWbi \eh E?L-IO =dWboi_i AIL0.2

I_YheX_ebe]o I_YheX_ebe]_YWb MkWb_jo ?edjheb AI>../
I_YheX_ebe]o ?eb_\ehc* PejWb >o ?eb_b[hj* OI/6 7001 > AI>..0
I_YheX_ebe]o PejWb ?eb_\ehc8 I[cXhWd[ B_bjhWj_ed-B[YWb ?eb_\ehc ?ed\_hcWj_ed AI>..1
I_YheX_ebe]o PejWb LbWj[ ?ekdj OI/6 70/3> AI>..6
I_YheX_ebe]o C[d[hWb L[jheb[kc @[]hWZ[hi AI>..7
I_YheX_ebe]o ?Wb_XhWj_ed e\ I_YheX_ebe]o ?eb_\ehc ?ebb[Yj_ed >ejjb[i AI>./.
I_YheX_ebe]o ?eb_\ehc* B[YWb AI>/05

Kh]Wd_Yi+ C? =Y[job[d[ =dWboi_i Xo CWi ?^hecWje]hWf^o AC?./.
Kh]Wd_Yi+ C? O[c_+RebWj_b[ L[jheb[kc LheZkYji _d D0K+JFKM=03 AC?/./
Kh]Wd_Yi+ C? RebWj_b[ Kh]Wd_Y OYh[[d Xo D[WZifWY[ AC?16/.
Kh]Wd_Yi+ C? RebWj_b[ Kh]Wd_Yi Xo AL= 3.0,0 AC?3.0
Kh]Wd_Yi+ C? A@>* @>?L* /01+P?L Xo AL= 3.2 AC?3.2
Kh]Wd_Yi+ C? L[ij_Y_Z[i _d @h_da_d] SWj[h Xo AL= 3.6 AC?3.6
Kh]Wd_Yi+ C? ?^beh_dWj[Z D[hX_Y_Z[i Xo AL= 3/3 AC?3/3
Kh]Wd_Yi+ C? RebWj_b[ DWbeYWhXedi Xo AL= 4./ AC?4./
Kh]Wd_Yi+ C? RebWj_b[ =hecWj_Yi _d SWij[mWj[h Xo AL=+4.0 AC?4.0
Kh]Wd_Yi+ C? =Yheb[_d WdZ =Yhobed_jh_b[ Xo AL= 4.1 AC?4.1
Kh]Wd_Yi+ C? L[ij_Y_Z[i $ L?>i _d SWij[mWj[h Xo AL= 4.6 AC?4.6
Kh]Wd_Yi+ C? /*0+@>A* /*0+@>+1+?L $ /*0*1+P?L Xo I_Yhe+[njhWYj_ed WdZ C? AC?6.//
Kh]Wd_Yi+ C? RebWj_b[ =hecWj_Yi DWbeYWhXedi Xo OS6.0/ AC?6.0/>
Kh]Wd_Yi+ C? L[ij_Y_Z[i =dWboi_i Xo OS6.6/ AC?6.6/
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Kh]Wd_Yi+ C? L?> =dWboi_i OS6.60 AC?6.60
Kh]Wd_Yi+ C? L=Di Xo OS624+6/.. AC?6/..
Kh]Wd_Yi+ C? D[hX_Y_Z[i Xo OS624 u 6/3/ AC?6/3/
Kh]Wd_Yi+ C? =dWboi_i e\ Anfbei_l[i Xo C?-A?@ AC?611.I
Kh]Wd_Yi+ C? ?edd, PejWb O[c_+lebWj_b[ L[jheb[kc DoZheYWhXedi AC??PCNK
Kh]Wd_Yi+ C? =bYe^ebi Xo @_h[Yj =gk[eki Ed`[Yj_ed C?-BE@ OS 6./3 AC?=H@=E
Kh]Wd_Yi+ C? ?edd[Yj_Ykj AnjhWYjWXb[ L[jheb[kc DoZheYWhXed =dWboi_i AC??PAPLD
Kh]Wd_Yi+ C? L[jheb[kc NWd][ Kh]Wd_Yi =dWboi_i >o C?-BE@ &Bbeh_ZW' AC?BHLNK
Kh]Wd_Yi+ C? IWiiWY^ki[jji AnjhWYjWXb[ L[jheb[kc DoZheYWhXedi AC?I=ALD
Kh]Wd_Yi+ C? IWiiWY^ki[jji RebWj_b[ L[jheb[kc DoZheYWhXedi AC?I=RLD
Kh]Wd_Yi+ C? K_b EZ[dj_\_YWj_ed Xo CWi ?^hecWje]hWf^o B_d][hfh_dj AC?KEHE@
Kh]Wd_Yi+ C? @_[i[b NWd][ Kh]Wd_Yi Xo OS6./3 AC?PLDO
Kh]Wd_Yi+ C? CWieb_d[ NWd][ Kh]Wd_Yi Xo OS6./3 AC?PLDR

Kh]Wd_Yi+C?-IO RebWj_b[ Kh]Wd_Yi _d @h_da_d] SWj[h Xo AL= 302 AIO302
Kh]Wd_Yi+C?-IO RebWj_b[ Kh]Wd_Yi _d SWij[mWj[h Xo AL= 402 AIO402
Kh]Wd_Yi+C?-IO O[c_+RebWj_b[ Kh]Wd_Yi Xo AL= 403 AIO403
Kh]Wd_Yi+C?-IO RebWj_b[ Kh]Wd_Yi Xo OS604.> AIO604.>
Kh]Wd_Yi+C?-IO Aj^ob[d[-Lhefob[d[ CboYeb =dWboi_i @=E+C?-IO&OEI' AIO604.@=E
Kh]Wd_Yi+C?-IO O[c_+RebWj_b[ Kh]Wd_Yi Xo OS605. AIO605.

Kh]Wd_Yi Lh[f Lh[f e\ >Wi[ J[kjhWb-=Y_Z AnjhWYjWXb[i8 SWj[h IWjh_Y[i AKL../
Kh]Wd_Yi Lh[f Lh[f e\ >Wi[ J[kjhWbi-=Y_Z AnjhWYjWXb[i _d Oeb_Zi AKL..0
Kh]Wd_Yi Lh[f SWj[h AnjhWYj_ed Beh Kh]WdeY^beh_d[ L[ij_Y_Z[i-L?>i AKL..2
Kh]Wd_Yi Lh[f =bkc_dW ?b[Wdkf e\ Kh]Wd_Y AnjhWYji8 OS14/. AKL..3
Kh]Wd_Yi Lh[f ?edj_dkeki H_gk_Z-H_gk_Z AnjhWYj_ed SWj[h8 OS130.? AKL..5
Kh]Wd_Yi Lh[f Okb\kh ?b[Wdkf e\ Kh]Wd_Y AnjhWYji8 OS624 144.> AKL.//
Kh]Wd_Yi Lh[f P[ij_d] $ =ffhelWb K\ Kh]Wd_Yi Oebl[dji AKL./1
Kh]Wd_Yi Lh[f Lh[fWhWj_ed $ Qi[ e\ I@H ?^[Ya Oebkj_ed AKL./2
Kh]Wd_Yi Lh[f ?Wb_XhWj_ed OjWdZWhZ Oebkj_ed Lh[fWhWj_ed \eh Kh]Wd_Yi =dWboi_i AKL./3
Kh]Wd_Yi Lh[f Lh[fWhWj_ed e\ L[jheb[kc K_bi $ Kh]Wd_Y SWij[i \eh L?>i Xo OS 6.60 AKL./5
Kh]Wd_Yi Lh[f N[celWb e\ Okb\kh \hec AnjhWYji m_j^ P[jhWXkjobWcced_kc Okb\_j[ AKL./6
Kh]Wd_Yi Lh[f Oen^b[j AnjhWYj_ed e\ Oeb_Zi Beh O[c_+RebWj_b[ Kh]Wd_Yi AKL.0.
Kh]Wd_Yi Lh[f Lh[iikh_p[Z Bbk_Z AnjhWYj_ed &=OA' OS624+1323 AKL.2.
Kh]Wd_Yi Lh[f =bkc_dW ?ebkcd ?b[Wdkf OS14// AKL14//
Kh]Wd_Yi Lh[f Bbeh_i_b ?ebkcd ?b[Wdkf OS140. AKL140.
Kh]Wd_Yi Lh[f O_b_YW C[b ?b[Wdkf OS141. AKL141.
Kh]Wd_Yi Lh[f =Y_Z >Wi[ LWhj_j_ed_d] OS143. AKL143.
Kh]Wd_Yi Lh[f Okb\kh_Y =Y_Z-L[hcWd]WdWj[ ?b[Wdkf OS1443 AKL1443
Kh]Wd_Yi Lh[f Lkh][+=dZ+PhWf AnjhWYj_ed K\ =gk[eki OWcfb[i AKL3.1.
Kh]Wd_Yi Lh[f ?ebb[Yj_ed-Lh[i[hlWj_ed e\ Oeb_Zi \eh RK =dWboi_i8 3.13 AKL3.13
Kh]Wd_Yi Lh[f JF@AL I[j^Wdeb AnjhWYj_ed-Lh[i[hlWj_ed e\ Oe_bi AKLJFIAKD
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Kh]Wd_Yi + H? L=Di >o DLH? Qi_d] OS+624 I[j^eZ 61/. AH?61/.

Lhe`[Yj I]cj LheY[Zkh[ Beh P^[ IWdW][c[dj K\ ?b_[dj Lhe`[Yji ALI../
Lhe`[Yj I]cj ?b_[dj Of[Y_\_Y I[j^eZ IeZ_\_YWj_edi ALI..0
Lhe`[Yj I]cj LheY[Zkh[ Beh P^[ Jej_\_YWj_ed K\ @S AnY[[Z[dY[i ALI..1
Lhe`[Yj I]cj @WjW Adjho \eh OWcfb[ He]+Ed ALI..2

MkWb_jo =iikhWdY[ Lh[fWhWj_ed* =ffhelWb* @_ijh_Xkj_ed $ =hY^_l_d] e\ OKLi AM=../
MkWb_jo =iikhWdY[ ?Wb_XhWj_ed e\ =dWboj_YWb >WbWdY[i AM=..0
MkWb_jo =iikhWdY[ ?Wb_XhWj_ed e\ P^[hcec[j[hi AM=..1
MkWb_jo =iikhWdY[ ?Wb_XhWj_ed WdZ Qi[ e\ =kje+L_f[jj[i AM=..2
MkWb_jo =iikhWdY[ P[cf[hWjkh[ Ied_jeh_d]+ AM=..3
MkWb_jo =iikhWdY[ OWcfb[ ?edjW_d[h ?b[Wd_d] $ MkWb_jo ?edjheb AM=..4
MkWb_jo =iikhWdY[ ?Wb_XhWj_ed e\ GkZ[hdW+@Wd_i^ ?ebb[Yj_ed PkX[i AM=..5
MkWb_jo =iikhWdY[ Lh[fWhWj_ed WdZ =dWboi_i e\ OWcfb[ Lh[i[hlWj_l[i AM=..6
MkWb_jo =iikhWdY[ L[hiedd[b PhW_d_d] WdZ =dWboij Lhe\_Y_[dYo AM=..7
MkWb_jo =iikhWdY[ OWcfb[ >WjY^_d] LheY[Zkh[ AM=./.
MkWb_jo =iikhWdY[ ?ehh[Yj_l[ =Yj_ed LheY[Zkh[ AM=.//
MkWb_jo =iikhWdY[ CbWiimWh[ Lh[fWhWj_ed Beh Edeh]Wd_Y HWX Qi[ AM=./0
MkWb_jo =iikhWdY[ Lh[fWhWj_ed K\ CbWiimWh[ Beh Kh]Wd_Yi AnjhWYj_ed AM=./1
MkWb_jo =iikhWdY[ OjWdZWhZi PhWY[WX_b_jo @eYkc[djWj_ed LheY[Zkh[ AM=./2
MkWb_jo =iikhWdY[ IWdW][c[dj-N[fehj_d] K\ Lhe\_Y_[dYo P[ij &LP' OWcfb[i AM=./5
MkWb_jo =iikhWdY[ ?h[Wj_d]-@_ijh_Xkj_d]-PhWYa_d] Edj[hdWb ?^W_di K\ ?kijeZo AM=./6
MkWb_jo =iikhWdY[ ?h[Wj_d] J[m Lhe`[Yji AM=.0.
MkWb_jo =iikhWdY[ ?h[Wj_d] LheZkYj ?eZ[i AM=.0/
MkWb_jo =iikhWdY[ LheY[Zkh[i Beh P^[ LkhY^Wi[ K\ HWXehWjeho Okffb_[i AM=.01
MkWb_jo =iikhWdY[ ?edjheb $ =hY^_l_d] K\ HWXehWjeho @eYkc[dji AM=.03
MkWb_jo =iikhWdY[ =_h MkWb_jo Ied_jeh_d] e\ AnjhWYj_ed HWXehWjeho AM=.04
MkWb_jo =iikhWdY[ ?ed\_Z[dj_Wb_jo Lhej[Yj_ed LheY[Zkh[i AM=.05
MkWb_jo =iikhWdY[ MkWb_jo Ooij[c N[l_[m AM=.06
MkWb_jo =iikhWdY[ ?edjhWYj N[l_[m AM=.07
MkWb_jo =iikhWdY[ LheY[Zkh[ \eh j^[ @[l[befc[dj WdZ =ffb_YWj_ed e\ I@Hi WdZ NHi AM=.1.
MkWb_jo =iikhWdY[ OkXYedjhWYj_d] LheY[Zkh[i AM=.1/
MkWb_jo =iikhWdY[ O_]dWjkh[ =kj^eh_jo AM=.10
MkWb_jo =iikhWdY[ N[l_[m e\ Edeh]Wd_Y @WjW AM=.12
MkWb_jo =iikhWdY[ N[l_[m e\ Kh]Wd_Y @WjW AM=.13
MkWb_jo =iikhWdY[ @eYkc[djWj_ed e\ Agk_fc[dj IW_dj[dWdY[ AM=.14
MkWb_jo =iikhWdY[ ?b_[dj ?ecfbW_dji N[iebkj_ed LheY[Zkh[ AM=.16
MkWb_jo =iikhWdY[ Acfbeo[[ P[Y^d_YWb Aj^_Yi N[ifedi_X_b_j_[i AM=.17
MkWb_jo =iikhWdY[ Edj[hdWb =kZ_j LheY[Zkh[ AM=.2/
MkWb_jo =iikhWdY[ LheY[Zkh[ \eh KXjW_d_d] N[fh[i[djWj_l[ OWcfb[ =b_gkeji AM=.20
MkWb_jo =iikhWdY[ LheY[Zkh[ \eh @[l[befc[dj $ki[ e\ Ed+Deki[ M ? ?h_j[h_W AM=.21
MkWb_jo =iikhWdY[ IWdkWb Edj[]hWj_ed e\ ?^hecWje]hWf^_Y L[Wai AM=.22
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MkWb_jo =iikhWdY[ @[_ed_p[Z SWj[h MkWb_jo ?edjheb AM=.24
MkWb_jo =iikhWdY[ IWdW][c[dj WdZ ?edjheb e\ ?^Wd][ AM=.25
MkWb_jo =iikhWdY[ HWXehWjeho Agk_fc[dj LkhY^Wi[ WdZ N[celWb Bhec O[hl_Y[ AM=.26
MkWb_jo =iikhWdY[ ?Wb_XhWj_ed e\ I_Yheb_j[h Ooh_d][i AM=.27
MkWb_jo =iikhWdY[ =kjeiWcfb[h R_Wb HWX[b_d] LheY[Zkh[ &\ehcWbbo AKL.2/+./' AM=.3.
MkWb_jo =iikhWdY[ fD \eh RebWj_b[ OWcfb[i AM=.3/
MkWb_jo =iikhWdY[ O[c_lebWj_b[ Of_a[ Oebkj_ed =YYkhWYo R[h_\_YWj_ed AM=.31
MkWb_jo =iikhWdY[ MkWb_jo ?edjheb N[l_[m e\ @WjW LWYaW][i AM=.32
MkWb_jo =iikhWdY[ LheY[Zkh[i \eh @[j[hc_d_d] I[j^eZ ?ecfWhWX_b_jo AM=.33
MkWb_jo =iikhWdY[ N[\h_][hWjeh OjehW][ DebZ_d] >bWda LheY[Zkh[ AM=.34
MkWb_jo =iikhWdY[ @WjW Edj[]h_jo PhW_d_d] LheY[Zkh[ AM=.35
MkWb_jo =iikhWdY[ @WjW Edj[]h_jo Ied_jeh_d] LheY[Zkh[ AM=.36
MkWb_jo =iikhWdY[ LheY[Zkh[ \eh ?edZkYj_d] @WjW Edj[]h_jo Edl[ij_]Wj_edi AM=.37
MkWb_jo =iikhWdY[ LheY[Zkh[ \eh j^[ ?ed\_Z[dj_Wb N[fehj_d] e\ @WjW Edj[]h_jo Eiik[i AM=.4/
MkWb_jo =iikhWdY[ ?Wb_XhWj_ed e\ Rebkc[jh_Y @_if[di[hi \eh Rebkc[ ?h_j_YWb LheY[ii[i AM=.40
MkWb_jo =iikhWdY[ ?Wb_XhWj_ed e\ Rebkc[jh_Y @_if[di[hi - Jed+?h_j_YWb Rebkc[i LheY[ii[i AM=.41
MkWb_jo =iikhWdY[ CbWiimWh[ Lh[fWhWj_ed \eh ki[ _d RK= WdWboi_i AM=.42
MkWb_jo =iikhWdY[ ?edjheb e\ Jed+?ed\ehc_d] LheZkYj AM=.43
MkWb_jo =iikhWdY[ ?b_[dj Jej_\_YWj_ed e\ G[o L[hiedd[b ?^Wd][i AM=.44
MkWb_jo =iikhWdY[ N[l_[m e\ Edeh]Wd_Y Jej[Xeeai AM=.45
MkWb_jo =iikhWdY[ @_ifeiWb e\ Of[dj O[c_+RebWj_b[ Kh]Wd_Y AnjhWYji AM=.46

OWcfb[ I]cj, OWcfb[ OjehW][ AOI../
OWcfb[ I]cj, ?^W_d K\ ?kijeZo =dZ He] Ed LheY[Zkh[ AOI..0
OWcfb[ I]cj, P[cf[hWjkh[ IW_dj[dWdY[ K\ O^_ff_d] ?eeb[hi AOI..2
OWcfb[ I]cj, ?eeb[h LWYaW]_d] =dZ O^_ff_d] LheY[Zkh[ AOI..6
OWcfb[ I]cj, LheY[Zkh[i \eh OWcfb[ ?ekh_[hi AOI.//
OWcfb[ I]cj, OkccW ?Wd_ij[h O^_fc[dj $ N[jh_[lWb8 JF@AL .1+T+13/13 AOI./0

D[Wbj^ $ OW\[jo ?edjWc_dWj_ed =le_ZWdY[ LheY[Zkh[ ADO../
D[Wbj^ $ OW\[jo I[Wikh_d] BWY[ R[beY_j_[i _d HWXehWjeho Bkc[ DeeZi ADO..0
D[Wbj^ $ OW\[jo Lhef[h DWdZb_d] e\ ?ecfh[ii[Z CWi ?ob_dZ[hi ADO..1
D[Wbj^ $ OW\[jo OWcfb[ WdZ SWij[ @_ifeiWb &Behc[hbo AOI..1' ADO..2
D[Wbj^ $ OW\[jo DWdZb_d] WdZ IWdW][c[dj e\ Edeh]Wd_Y SWij[i &Behc[hbo ACJ043' ADO..3
D[Wbj^ $ OW\[jo DWdZb_d]* Ph[Wjc[dj* WdZ @_ifeiWb e\ Beh[_]d Oe_bi ADO..4

B_[bZ Kf[hWj_edi =gk[eki ChWX OWcfb_d] LheY[Zkh[i ABL../
B_[bZ Kf[hWj_edi Qi[ e\ =kjecWj_Y SWij[mWj[h OWcfb[h ABL..0
B_[bZ Kf[hWj_edi Bh[[ WdZ PejWb h[i_ZkWb ?^beh_d[ ABL..1
B_[bZ Kf[hWj_edi @[YedjWc_dWj_ed e\ OWcfb_d] Agk_fc[dj ABL..2
B_[bZ Kf[hWj_edi @_iiebl[Z Kno][d ABL..3
B_[bZ Kf[hWj_edi @_iiebl[Z Kno][d Xo S_dab[h P_jhWj_ed ABL..4
B_[bZ Kf[hWj_edi I[jWb OWcfb[ B_[bZ B_bj[h_d] LheY[Zkh[ ABL..6
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B_[bZ Kf[hWj_edi OWcfb_d] LheY[Zkh[ \eh Ied_jeh_d] S[bbi ABL./1
B_[bZ Kf[hWj_edi OkXikh\WY[ Oe_b OWcfb_d] LheY[Zkh[ ABL./4
B_[bZ Kf[hWj_edi Okh\WY[ Oe_b OWcfb_d] LheY[Zkh[ ABL./5
B_[bZ Kf[hWj_edi N[i_Z[dj_Wb LejWXb[ S[bb OWcfb_d] LheY[Zkh[ ABL./6
B_[bZ Kf[hWj_edi LejWXb[ SWj[h H_d[ OWcfb_d] LheY[Zkh[ ABL./7
B_[bZ Kf[hWj_edi OWcfb_d] \eh JF Lh_lWj[ S[bb P[ij_d] =Yj ABL.0.
B_[bZ Kf[hWj_edi B_[bZ OWcfb_d] ?eehZ_dWj[i Xo CLO ABL.0/
B_[bZ Kf[hWj_edi OWcfb_d] @h_da_d] SWj[h S[bbi \eh RebWj_b[ Kh]Wd_Yi ABL.00
B_[bZ Kf[hWj_edi OWcfb_d] @h_da_d] SWj[h S[bbi \eh I[jWbi ABL.01
B_[bZ Kf[hWj_edi OWcfb_d] @h_da_d] SWj[h S[bbi \eh J_jhWj[i $ J_jh_j[i ABL.02
B_[bZ Kf[hWj_edi OWcfb_d] @h_da_d] SWj[h S[bbi \eh Cheii =bf^W ABL.03
B_[bZ Kf[hWj_edi OWcfb_d] @h_da_d] SWj[h S[bbi \eh ?eb_\ehc >WYj[h_W ABL.04
B_[bZ Kf[hWj_edi OWcfb_d] @h_da_d] SWj[h S[bbi \eh fD ABL.05
B_[bZ Kf[hWj_edi B_[bZ Kn_ZWj_ed+N[ZkYj_ed Lej[dj_Wb ABL.07
B_[bZ Kf[hWj_edi PkhX_Z_jo* B_[bZ P[ij ABL.1.
B_[bZ Kf[hWj_edi =dWboi_i \eh @_iiebl[Z Kno][d Xo @K LheX[ ABL.1/
B_[bZ Kf[hWj_edi B_[bZ fD _d SWj[h Xo Ab[YjheZ[ ABL.10
B_[bZ Kf[hWj_edi B_[bZ I[Wikh[c[dj e\ Of[Y_\_Y ?edZkYjWdY[ WdZ N[i_ij_l_jo ABL.11
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=baWb_d_jo OI 010. > @h_da_d] SWj[h Edeh]Wd_Y S[j ?^[c
=cced_W OI 23..JD1+D @h_da_d] SWj[h Edeh]Wd_Y S[j ?^[c
?^beh_Z[* Bbkeh_Z[* Okb\Wj[ AL= 1..,. @h_da_d] SWj[h Edeh]Wd_Y S[j ?^[c
?^beh_d[* PejWb N[i_ZkWb OI 23..+?H B @h_da_d] SWj[h Edeh]Wd_Y S[j ?^[c
?ebeh* =ffWh[dj OI 0/0. > @h_da_d] SWj[h Edeh]Wd_Y S[j ?^[c
?edZkYj_l_jo OI 03/. > @h_da_d] SWj[h Edeh]Wd_Y S[j ?^[c
?oWd_Z[ AL= 113,2 @h_da_d] SWj[h Edeh]Wd_Y S[j ?^[c
BeWc_d] =][dji &I>=O' OI 332. ? @h_da_d] SWj[h Edeh]Wd_Y S[j ?^[c
J_jhWj[-J_jh_j[ AL= 131,0 @h_da_d] SWj[h Edeh]Wd_Y S[j ?^[c
J_jh_j[ OI 23..+JK0+> @h_da_d] SWj[h Edeh]Wd_Y S[j ?^[c
KZeh OI 0/3. > @h_da_d] SWj[h Edeh]Wd_Y S[j ?^[c
Kh]Wd_Y ?WhXed* PejWb &PK?' OI 31/. > @h_da_d] SWj[h Edeh]Wd_Y S[j ?^[c
Khj^ef^eif^Wj[ OI 23.. L+A @h_da_d] SWj[h Edeh]Wd_Y S[j ?^[c
L[hY^behWj[ AL= 1/2,. @h_da_d] SWj[h Edeh]Wd_Y S[j ?^[c
fD* DoZhe][d Eed OI 23..D)+> @h_da_d] SWj[h Edeh]Wd_Y S[j ?^[c
O_b_YW u @_iiebl[Z OI 23.. O_+@ @h_da_d] SWj[h Edeh]Wd_Y S[j ?^[c
P[cf[hWjkh[ OI 033. > @h_da_d] SWj[h Edeh]Wd_Y S[j ?^[c
PejWb @_iiebl[Z Oeb_Zi OI 032. ? @h_da_d] SWj[h Edeh]Wd_Y S[j ?^[c
PejWb Kh]Wd_Y DWb_Z[i &PKT' OI 310. > @h_da_d] SWj[h Edeh]Wd_Y S[j ?^[c
PkhX_Z_jo AL= /6.,/ @h_da_d] SWj[h Edeh]Wd_Y S[j ?^[c

DWhZd[ii u ?WbY_kc AL= 0..,5 @h_da_d] SWj[h I[jWbi
DWhZd[ii u ?WbY_kc OI 012.> @h_da_d] SWj[h I[jWbi
DWhZd[ii u PejWb AL= 0..,5 @h_da_d] SWj[h I[jWbi
DWhZd[ii u PejWb OI 012.? @h_da_d] SWj[h I[jWbi
I[hYkho AL= 023,/ @h_da_d] SWj[h I[jWbi
I[jWbi AL= 0..,5 @h_da_d] SWj[h I[jWbi
I[jWbi AL= 0..,6 @h_da_d] SWj[h I[jWbi

?^beh_dWj[Z D[hX_Y_Z[i AL= 3/3,/ @h_da_d] SWj[h Kh]Wd_Yi
@>?L* A@> $ P?L AL= 3.2,/ @h_da_d] SWj[h Kh]Wd_Yi
RebWj_b[ Kh]Wd_Yi AL= 302,0 @h_da_d] SWj[h Kh]Wd_Yi

PejWb ?eb_\ehc- A, ?eb_ OI 7001 > @h_da_d] SWj[h I_YheX_ebe]o
D[j[hejhef^_Y >WYj[h_W OI 70/3 > @h_da_d] SWj[h I_YheX_ebe]o

=Y_Z_jo Wi ?W?K1 OI 01/. >&2=' SWij[mWj[h Edeh]Wd_Y S[j ?^[c
=baWb_d_jo Wi ?W?K1 OI 010. > SWij[mWj[h Edeh]Wd_Y S[j ?^[c
=cced_W OI0. 23.. JD1+

>)C
SWij[mWj[h Edeh]Wd_Y S[j ?^[c

>_eY^[c_YWb Kno][d @[cWdZ OI 30/.> SWij[mWj[h Edeh]Wd_Y S[j ?^[c
>hec_Z[* ?^beh_Z[* Bbkeh_Z[* Okb\Wj[ AL= 1..,. SWij[mWj[h Edeh]Wd_Y S[j ?^[c
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?WhXedWY[eki >K@ &?>K@' OI 30/. > SWij[mWj[h Edeh]Wd_Y S[j ?^[c
?^[c_YWb Kno][d @[cWdZ &?K@' OI 300. ? SWij[mWj[h Edeh]Wd_Y S[j ?^[c
?^beh_Z[ OI 23.. ?b+? SWij[mWj[h Edeh]Wd_Y S[j ?^[c
?^beh_d[* PejWb N[i_ZkWb OI 23..+?HB SWij[mWj[h Edeh]Wd_Y S[j ?^[c
?^hec_kc &RE' OI 13..+?h @ SWij[mWj[h Edeh]Wd_Y S[j ?^[c
?^hec_kc &RE' AL= 0/6,4 SWij[mWj[h Edeh]Wd_Y S[j ?^[c
?ebeh* =ffWh[dj OI 0/0. > SWij[mWj[h Edeh]Wd_Y S[j ?^[c
?oWd_Z[ &OWcfb[ Lh[fWhWj_ed' OI 23.. ?J+?*A SWij[mWj[h Edeh]Wd_Y S[j ?^[c
?oWd_Z[ &=dWboj_YWb B_d_i^' AL= 113,2 SWij[mWj[h Edeh]Wd_Y S[j ?^[c
?oWd_Z[ =c[dWXb[ je ?b0 OI 23.. ?J+?*C SWij[mWj[h Edeh]Wd_Y S[j ?^[c
DWhZd[ii u PejWb Wi ?W?K1 OI 012. > eh ? SWij[mWj[h Edeh]Wd_Y S[j ?^[c
G`[bZW^b J_jhe][d u PejWb AL= 13/,0 SWij[mWj[h Edeh]Wd_Y S[j ?^[c
J_jhWj[-J_jh_j[ AL= 131,0 SWij[mWj[h Edeh]Wd_Y S[j ?^[c
J_jh_j[ OI 23..+JK0+> SWij[mWj[h Edeh]Wd_Y S[j ?^[c
K_b $ Ch[Wi[ + DAI+HH AL= /442= SWij[mWj[h Edeh]Wd_Y S[j ?^[c
K_b $ Ch[Wi[ u OCP+DAI* ded+febWh AL= /442= SWij[mWj[h Edeh]Wd_Y S[j ?^[c
Kh]Wd_Y J_jhe][d OI 23.. J SWij[mWj[h Edeh]Wd_Y S[j ?^[c
Khj^ef^eif^Wj[ OI 23.. L+A SWij[mWj[h Edeh]Wd_Y S[j ?^[c
Kno][d* @_iiebl[Z OI 23.. K+? SWij[mWj[h Edeh]Wd_Y S[j ?^[c
Kno][d* @_iiebl[Z OI 23.. K+C SWij[mWj[h Edeh]Wd_Y S[j ?^[c
fD DoZhe][d Eed OI 23.. D)+> SWij[mWj[h Edeh]Wd_Y S[j ?^[c
L^[debi AL= 20.,/ ) ,2 SWij[mWj[h Edeh]Wd_Y S[j ?^[c
L^eif^ehki &PejWb' AL= 143,1 SWij[mWj[h Edeh]Wd_Y S[j ?^[c
N[i_Zk[ u B_bj[hWXb[ &P@O' OI 032. ? SWij[mWj[h Edeh]Wd_Y S[j ?^[c
N[i_Zk[ u Jed\_bj[hWXb[ &POO' OI 032. @ SWij[mWj[h Edeh]Wd_Y S[j ?^[c
N[i_Zk[ u O[jjbWXb[ OI 032. B SWij[mWj[h Edeh]Wd_Y S[j ?^[c
N[i_Zk[ u PejWb OI 032. > SWij[mWj[h Edeh]Wd_Y S[j ?^[c
N[i_Zk[ u RebWj_b[ AL= /4.,2 SWij[mWj[h Edeh]Wd_Y S[j ?^[c
PejWb* \_n[Z* WdZ lebWj_b[ ieb_Zi &OM=N' OI 032. C+/6j^ AZ, SWij[mWj[h Edeh]Wd_Y S[j ?^[c
OWb_d_jo OI 030. > SWij[mWj[h Edeh]Wd_Y S[j ?^[c
O_b_YW u @_iiebl[Z OI 23.. O_+@ SWij[mWj[h Edeh]Wd_Y S[j ?^[c
Of[Y_\_Y ?edZkYjWdY[ OI 03/.> SWij[mWj[h Edeh]Wd_Y S[j ?^[c
Okb\_Z[ u O OI 23.. O* A eh B SWij[mWj[h Edeh]Wd_Y S[j ?^[c
Okb\_j[ + OK1 OI 23.. OK1+> SWij[mWj[h Edeh]Wd_Y S[j ?^[c
Okh\WYjWdji &I[j^ob[d[ >bk[' OI 332. ? SWij[mWj[h Edeh]Wd_Y S[j ?^[c
P[cf[hWjkh[ OI 033. > SWij[mWj[h Edeh]Wd_Y S[j ?^[c
PejWb Kh]Wd_Y ?WhXed &PK?' OI 31/. >* ? eh @ SWij[mWj[h Edeh]Wd_Y S[j ?^[c
PkhX_Z_jo AL= /6.,/ SWij[mWj[h Edeh]Wd_Y S[j ?^[c

DWhZd[ii + PejWb Wi ?W?K1 AL= 0..,5 SWij[mWj[h I[jWbi
DWhZd[ii + PejWb Wi ?W?K1 OI 012.? SWij[mWj[h I[jWbi
I[hYkho AL= 023,/ SWij[mWj[h I[jWbi
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I[jWbi u E?L AL= 0..,5 SWij[mWj[h I[jWbi
I[jWbi u E?L-IO AL= 0..,6 SWij[mWj[h I[jWbi

=Yheb[_d $ =Yhobed_jh_b[ AL= 4.1 SWij[mWj[h Kh]Wd_Yi
>Wi[-J[kjhWbi WdZ =Y_Zi AL= 403 SWij[mWj[h Kh]Wd_Yi
Kh]WdeY^beh_d[ L[iji $ L?>i AL= 4.6 SWij[mWj[h Kh]Wd_Yi
Lkh][WXb[ =hecWj_Yi AL= 4.0 SWij[mWj[h Kh]Wd_Yi
RebWj_b[ Kh]Wd_Yi AL= 402 SWij[mWj[h Kh]Wd_Yi

?eb_\ehc* B[YWb * Je,-/.. cb OI 7000 @ SWij[mWj[h I_YheX_ebe]o
?eb_\ehc* PejWb * JkcX[h-/.. cb OI 7000 > SWij[mWj[h I_YheX_ebe]o
D[j[hejhef^_Y LbWj[ ?ekdj OI 70/3> SWij[mWj[h I_YheX_ebe]o

=Y_Z OebkXb[-EdiebkXb[ Okb\_Z[i OS624 7.12 Oeb_Z-DWp, SWij[ Edeh]Wd_Y S[j ?^[c
>hec_Z[* ?^beh_Z[* Bbkeh_Z[* Okb\Wj[ OS624 7.34 Oeb_Z-DWp, SWij[ Edeh]Wd_Y S[j ?^[c
?Wj_ed u AnY^Wd][ ?WfWY_jo OS624 7.6/ Oeb_Z-DWp, SWij[ Edeh]Wd_Y S[j ?^[c
?^hec_kc &RE' @_][ij_ed OS624 1.4.= Oeb_Z-DWp, SWij[ Edeh]Wd_Y S[j ?^[c
?^hec_kc &RE' OS624 5/74= Oeb_Z-DWp, SWij[ Edeh]Wd_Y S[j ?^[c
?^hec_kc &RE' OS624 5/77 Oeb_Z-DWp, SWij[ Edeh]Wd_Y S[j ?^[c
?ehhei_l_jo-fD* <0.# D0K OS624 7.2.? Oeb_Z-DWp, SWij[ Edeh]Wd_Y S[j ?^[c
?oWd_Z[ OS624 7./.> Oeb_Z-DWp, SWij[ Edeh]Wd_Y S[j ?^[c
?oWd_Z[* ?b0 =c[dWXb[ OS624 7./.> Oeb_Z-DWp, SWij[ Edeh]Wd_Y S[j ?^[c
?oWd_Z[ OS624 7./0> Oeb_Z-DWp, SWij[ Edeh]Wd_Y S[j ?^[c
AnjhWYjWXb[ Kh]Wd_Y DWb_Z[i OS624 7.01 Oeb_Z-DWp, SWij[ Edeh]Wd_Y S[j ?^[c
Bh[[ H_gk_Z OS624 7.73 Oeb_Z-DWp, SWij[ Edeh]Wd_Y S[j ?^[c
E]d_jWX_b_jo OS624 /./.= Oeb_Z-DWp, SWij[ Edeh]Wd_Y S[j ?^[c
K_b $ Ch[Wi[ u DAI AL= /442= Oeb_Z-DWp, SWij[ Edeh]Wd_Y S[j ?^[c
K_b $ Ch[Wi[* ObkZ][ u DAI OS624 7.5/> Oeb_Z-DWp, SWij[ Edeh]Wd_Y S[j ?^[c
fD* DoZhe][d Eed OS624 7.2.? Oeb_Z-DWp, SWij[ Edeh]Wd_Y S[j ?^[c
fD* DoZhe][d Eed* SWij[* <0.# SWj[h OS624 7.2.? Oeb_Z-DWp, SWij[ Edeh]Wd_Y S[j ?^[c
fD* Oe_b WdZ SWij[ OS624 7.23? Oeb_Z-DWp, SWij[ Edeh]Wd_Y S[j ?^[c
L^[debi &OWcfb[ Lh[fWhWj_ed' OS624 7.43 Oeb_Z-DWp, SWij[ Edeh]Wd_Y S[j ?^[c
L^[debi &=dWboj_YWb B_d_i^' OS624 7.44 Oeb_Z-DWp, SWij[ Edeh]Wd_Y S[j ?^[c
Of[Y_\_Y ?edZkYjWdY[ OS624 7.3.= Oeb_Z-DWp, SWij[ Edeh]Wd_Y S[j ?^[c
OLHL I[jWbi-Kh]Wd_Yi OS624 /1/0 Oeb_Z-DWp, SWij[ Edeh]Wd_Y S[j ?^[c
P?HL I[jWbi-O[c_ RebWj_b[ Kh]Wd_Yi OS624 /1// Oeb_Z-DWp, SWij[ Edeh]Wd_Y S[j ?^[c
P?HL RebWj_b[ Kh]Wd_Yi OS624 /1// Oeb_Z-DWp, SWij[ Edeh]Wd_Y S[j ?^[c
P[cf[hWjkh[ OI/6 033. > Oeb_Z-DWp, SWij[ Edeh]Wd_Y S[j ?^[c
PejWb Kh]Wd_Y ?WhXed &PK?' OS624 7.4. = Oeb_Z-DWp, SWij[ Edeh]Wd_Y S[j ?^[c
PejWb Kh]Wd_Y DWb_Z[i &PKT' OS624 7.0.> Oeb_Z-DWp, SWij[ Edeh]Wd_Y S[j ?^[c

I[jWbi u Oeb_Zi OS624 1.3.> Oeb_Z-DWp, SWij[ I[jWbi Lh[f
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I[jWbi* PejWb + SWj[h OS624 1./.= Oeb_Z-DWp, SWij[ I[jWbi Lh[f
I[jWbi* PejWb u SWj[h* N[Y, ) @_iiebl[Z OS624 1..3= Oeb_Z-DWp, SWij[ I[jWbi Lh[f

I[hYkho* H_gk_Z SWij[ OS624 525.= Oeb_Z-DWp, SWij[ I[jWbi =dWboi_i
I[hYkho* Oeb_Z SWij[ OS624 525/= Oeb_Z-DWp, SWij[ I[jWbi =dWboi_i
I[jWbi u E?L OS624 4./.> Oeb_Z-DWp, SWij[ I[jWbi =dWboi_i
I[jWbi u E?L-IO OS624 4.0. Oeb_Z-DWp, SWij[ I[jWbi =dWboi_i

O[c_lebWj_b[ u =Y_Z->Wi[ LWhj_j_ed OS624 143.> Oeb_Z-DWp, SWij[ Kh]Wd_Yi Lh[f
O[c_lebWj_b[ u =bkc_dW ?b[Wdkf OS624 14/.> Oeb_Z-DWp, SWij[ Kh]Wd_Yi Lh[f
O[c_lebWj_b[ u =bkc_dW ?b[Wdkf u L[jhe OS624 14//> Oeb_Z-DWp, SWij[ Kh]Wd_Yi Lh[f
O[c_lebWj_b[ u Bbeh_i_b ?b[Wdkf OS624 140.> Oeb_Z-DWp, SWij[ Kh]Wd_Yi Lh[f
O[c_lebWj_b[ u C[b L[hc[Wj_ed ?b[Wdkf OS624 142.= Oeb_Z-DWp, SWij[ Kh]Wd_Yi Lh[f
O[c_lebWj_b[ u O_b_YW C[b ?b[Wdkf OS624 141.? Oeb_Z-DWp, SWij[ Kh]Wd_Yi Lh[f
O[c_lebWj_b[ u Okb\kh ?b[Wdkf OS624 144.> Oeb_Z-DWp, SWij[ Kh]Wd_Yi Lh[f
O[c_lebWj_b[ u Okb\kh_Y =Y_Z-IdK0 OS624 1443= Oeb_Z-DWp, SWij[ Kh]Wd_Yi Lh[f
O[c_lebWj_b[ Lh[f u Lh[iikh_p[Z Bbk_Z OS624 1323 Oeb_Z-DWp, SWij[ Kh]Wd_Yi Lh[f
O[c_lebWj_b[ Lh[f u SWij[ @_bkj_ed OS624 136.= Oeb_Z-DWp, SWij[ Kh]Wd_Yi Lh[f
O[c_lebWj_b[ Lh[f Oeb_Z + Oed_YWj_ed OS624 133.> Oeb_Z-DWp, SWij[ Kh]Wd_Yi Lh[f
O[c_lebWj_b[ Lh[f Oeb_Zi + Oen^b[j OS624 132.? Oeb_Z-DWp, SWij[ Kh]Wd_Yi Lh[f
O[c_lebWj_b[ Lh[f SWj[h OS624 130.? Oeb_Z-DWp, SWij[ Kh]Wd_Yi Lh[f
O[c_lebWj_b[ Lh[f SWj[h OS624 13/.? Oeb_Z-DWp, SWij[ Kh]Wd_Yi Lh[f
RebWj_b[ u D[WZifWY[ OS624 16/. Oeb_Z-DWp, SWij[ Kh]Wd_Yi Lh[f
RebWj_b[ u Lkh][ $ PhWf Oeb_Zi8 D_]^ OS624 3.13D Oeb_Z-DWp, SWij[ Kh]Wd_Yi Lh[f
RebWj_b[ u Lkh][ $ PhWf Oeb_Zi8 Hem OS624 3.13H Oeb_Z-DWp, SWij[ Kh]Wd_Yi Lh[f
RebWj_b[ u Lkh][ WdZ PhWf u SWj[h OS624 3.1.> Oeb_Z-DWp, SWij[ Kh]Wd_Yi Lh[f

=bYe^ebi OS624 6./3> Oeb_Z-DWp, SWij[ Kh]Wd_Yi =dWboi_i
=hecWj_Y-DWbe][dWj[Z RebWj_b[ OS624 6.0/> Oeb_Z-DWp, SWij[ Kh]Wd_Yi =dWboi_i
>Wi[-J[kjhWbi WdZ =Y_Zi OS624 605.? Oeb_Z-DWp, SWij[ Kh]Wd_Yi =dWboi_i
?^beh_dWj[Z D[hX_Y_Z[i OS624 6/3/= Oeb_Z-DWp, SWij[ Kh]Wd_Yi =dWboi_i
@>?L* A@> $ P?L OS624 6.// Oeb_Z-DWp, SWij[ Kh]Wd_Yi =dWboi_i
@_[i[b NWd][ Kh]Wd_Y OS624 6./3> Oeb_Z-DWp, SWij[ Kh]Wd_Yi =dWboi_i
@_iiebl[Z CWi-=gk[eki I[Z_W NOG+/53 Oeb_Z-DWp, SWij[ Kh]Wd_Yi =dWboi_i
Aj^ob[d[ CboYeb $ Lhefob[d[ CboYeb OS624 604.> Oeb_Z-DWp, SWij[ Kh]Wd_Yi =dWboi_i
CWieb_d[ NWd][ Kh]Wd_Y OS624 6./3> Oeb_Z-DWp, SWij[ Kh]Wd_Yi =dWboi_i
Kh]WdeY^beh_d[ L[ij_Y_Z[i OS624 6.6/= Oeb_Z-DWp, SWij[ Kh]Wd_Yi =dWboi_i
L?>i OS624 6.60 Oeb_Z-DWp, SWij[ Kh]Wd_Yi =dWboi_i
LebodkYb[Wh =hecWj_Y D?i OS624 6/.. Oeb_Z-DWp, SWij[ Kh]Wd_Yi =dWboi_i
LebodkYb[Wh =hecWj_Y D?i OS624 61/. Oeb_Z-DWp, SWij[ Kh]Wd_Yi =dWboi_i
RebWj_b[ Kh]Wd_Yi OS624 604.> Oeb_Z-DWp, SWij[ Kh]Wd_Yi =dWboi_i
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RebWj_b[ Kh]Wd_Yi AL= PK u 1 ?b[Wd =_h =Yj Kh]Wd_Yi
RebWj_b[ Kh]Wd_Yi AL= PK u/3 ?b[Wd =_h =Yj Kh]Wd_Yi
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L^[debi AL= 20.,2 @h_da_d] SWj[h Edeh]Wd_Y

?WhXed @_en_Z[ OI 23..?K0?-@ SWij[mWj[h Edeh]Wd_Y
Ehed* B[hheki OI 13.. + BA @ SWij[mWj[h Edeh]Wd_Y
Jed_ed_Y Okh\WYjWdji Wi ?P=O OI 332. @ SWij[mWj[h Edeh]Wd_Y
LWhj_YkbWj[ IWjj[h AL= /4.,0I SWij[mWj[h Edeh]Wd_Y
L[jheb[kc DoZheYWhXedi AL= 2/6,/ SWij[mWj[h Edeh]Wd_Y
L^eif^ehki* DoZhebopWXb[ AL= 143,1 SWij[mWj[h Edeh]Wd_Y
N[Zen Lej[dj_Wb Ri D0 =OPI @/276+54 SWij[mWj[h Edeh]Wd_Y
Of[Y_\_Y ChWl_jo =OPI @/076+63 SWij[mWj[h Edeh]Wd_Y
P[jhW[j^ob H[WZ =OPI @112/+7/I SWij[mWj[h Edeh]Wd_Y
PejWb Kh]Wd_Y ?edj[dj =OPI @0752+65 SWij[mWj[h Edeh]Wd_Y
QdXkhd[Z ?ecXkij_Xb[i AL= /4.,/-/4.,2 SWij[mWj[h Edeh]Wd_Y
R_iYei_jo =OPI @223-4 SWij[mWj[h Edeh]Wd_Y
RebWj_b[ Okif[dZ[Z Oeb_Zi AL= /4.,0-/4.,2 SWij[mWj[h Edeh]Wd_Y
S[Wa =Y_Z @_iieY, ?J Lh[f OI 23..?J+E SWij[mWj[h Edeh]Wd_Y

PejWb L[jheb[kc DoZheYWhXedi JFKM= u M=I + .03 SWij[mWj[h Kh]Wd_Yi

=cced_W AL= 13.,/I Oeb_Z-DWp SWij[ Edeh]Wd_Y
=cced_W AL= 13.,0I Oeb_Z-DWp SWij[ Edeh]Wd_Y
>Wi[ O[Z_c[dj =OPI @251+6/ Oeb_Z-DWp SWij[ Edeh]Wd_Y
>kba @[di_jo &@ho >Wi_i' =OPI @0715+72I Oeb_Z-DWp SWij[ Edeh]Wd_Y
?^[c_YWb Kno][d @[cWdZ D=?D 6...I Oeb_Z-DWp SWij[ Edeh]Wd_Y
?^beh_Z[ AL= 103,1I Oeb_Z-DWp SWij[ Edeh]Wd_Y
ChW_d O_p[ $ O_[l[ P[ij_d] =OPI @200+41 Oeb_Z-DWp SWij[ Edeh]Wd_Y
D[Wj ?edj[dj* >PQ =OPI @1064+63 Oeb_Z-DWp SWij[ Edeh]Wd_Y
E]d_jWX_b_jo &BbWi^fe_dj' =OPI @71+7.-OS624 ?^ 5 Oeb_Z-DWp SWij[ Edeh]Wd_Y
Ie_ijkh[* GWhb B_iY^[h =OPI @/522+70 Oeb_Z-DWp SWij[ Edeh]Wd_Y
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1.0 INTRODUCTION 

 
Fleming-Lee Shue, Inc. (FLS) prepared this Site Specific Health and Safety Plan (HASP) for 
use by FLS employees during remedial investigation of The Former Time Warner Building 
(hereafter referred to as the “Site”).  The Site address is 511 West 21st Street in New York, 
NY (Figure 1), aka 510 West 22nd Street in New York, NY.  The legal address of the Site is 
Block 693, Lot 23 in the borough of Manhattan. The Site encompasses an L-shaped 19,750 sf 
lot located on the north side of West 21st Street and the south side of West 22nd Street 
between 10th Avenue and 11th Avenue in Manhattan, New York. The property has frontage on 
the north side of West 21st Street and the south side of West 22nd Street. The surrounding 
properties typically consist of multiple-story residential, office, and warehouse buildings.  
 
The subject property contains a vacant 5-story parking garage building with no basement 
level. The site was used for manufacturing in the 1800s.  The existing building was 
constructed in 1918/19 as a 2-story parking garage building, then was gutted to its load 
bearing walls and reconstructed as a 5-story building in 1989. Time Warner occupied the 
building from 1991 to 2008 and used the building for vehicle parking, storage, vehicle 
maintenance, and offices. Time Warner vacated the building in 2008 and it has remained 
vacant since that time. 
 
The client plans to redevelop the site with a 10-story office building with ground-floor retail 
that will utilize 25% of the existing building while demolishing the remaining 75%.  The 
building is planned to contain one subgrade level. 
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2.0 PURPOSE 
 
The purpose of the HASP is to identify the real and potential hazards associated with Site 
investigation and remediation and to stipulate appropriate health and safety procedures to 
protect site workers from injury while performing work at the site.  The procedures and 
guidelines contained in this document are intended to minimize exposure to chemical, 
physical, and biological hazards that may be present at the Site, in soil, groundwater, or air, 
and to prevent accidents and injuries.   
 
This HASP is based on the premise that accidents are preventable and that accident 
prevention is the responsibility of all individuals on the project team.  Usually accidents are 
the result of dangerous actions, conditions, equipment, poor judgment, or carelessness.  
Therefore, the goal of this HASP is to prevent all accidents by developing a sense of safety, 
health awareness, and safe work habits in field and construction personnel, and by ensuring 
that the safety requirements of this HASP are fulfilled.  FLS desires to instill a “Culture of 
Safety” while on the job. 
 
As part of this HASP, a Qualitative Human Health Exposure Assessment will be completed 
in accordance with Appendix 3B of DER-10. Existing data will be reviewed in order to 
evaluate and document potential exposures. This will also include determining potential 
exposure pathways, who may be affected by the identified contaminants and the anticipated 
exposure, if any, for the future occupants of the property/building. Where required, data gaps 
from previous sampling events will be identified and addressed with additional sampling. 

2.1 Background 

The procedures in this document were developed in accordance with the provisions of 
Occupational Safety and Health Administration (OSHA) rule 29 CFR 1910.120 and FLS’ 
experience with similar projects.  All Site workers must review and comprehend this HASP 
before entering the Site.  The Health and Safety Officer (HSO) or designee will ensure that 
personnel have reviewed the HASP and will provide an opportunity to ask health and safety 
questions during attendance at a pre-field safety meeting.  Field personnel will sign the 
acknowledgment form (Attachment I) maintained on-Site at the field office by the HSO.  The 
recommended health and safety guidelines in this document may be modified, if warranted, 
by additional information obtained prior to, or during Site remediation.  The HSO will also 
maintain copies of pertinent health and safety records for all field personnel. 
 
The Occupational Safety and Health Act (1970) requires:  
 
 Employers shall furnish each employee with a place of employment free from recognized 

hazards that are causing or likely to cause death or serious physical harm.  
 Employers must comply with occupational health and safety standards and rules, 

regulations and orders pursuant to the Act, that are applicable to company business and 
operations. 

 All employees must comply with occupational health and safety standards and 
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regulations under the Act, which are applicable to their actions and situations.   
 Employees are encouraged to contact their immediate superior for information that will 

help them understand their responsibilities under the Act. 
 



SITE SPECIFIC HEALTH AND SAFETY PLAN 
Former Time Warner Building 

511 West 21st Street 
New York City, New York 

BCP # C231080 
 

Fleming-Lee Shue, Inc. FLS Project #10173-002 4

3.0 SITE HISTORY 

3.1 Site Background  

 
The site was used for manufacturing in the 1800s.  The existing building was constructed in 
1918/19 as a 2-story parking garage building, then was gutted to its load bearing walls and 
reconstructed as a 5-story building in 1989. Time Warner occupied the building from 1991 to 
2008 and used the building for vehicle parking, storage, vehicle maintenance, and offices. 
Time Warner vacated the building in 2008 and it has remained vacant since that time.  
 
The Site is underlain by 13 to 17 feet of man-made fill.  Native soils beneath the fill layer 
consist of organic silty clay of estuarine origin as well as sand and silt of glacial origin.  The 
depth- to -bedrock varies from approximately 33 feet below grade at the northern end of the 
Site to 65 feet below grade at the southern end of the Site.  Published geologic data indicates 
that the Site is underlain with mica schist that is known as the Manhattan Schist.  The 
Manhattan Schist is a mass of metamorphic rock covering the deeper limestone stratum 
which is the firm bedrock providing the foundation for New York City's skyscrapers.   
 
The depth- to -groundwater at the Site is approximately 6 to 7 feet below sidewalk grade.  
The previous investigations indicated that the local groundwater flow direction is to the 
southwest.  

 

3.2 Previous Site Investigations 

 
The following summarizes site environmental activities from 2007 through the present: 
 

2007 AKRF Phase I Environmental Site Assessment 
 

The following environmental concerns were identified in the Phase I Environmental 
Site Assessment (ESA): 
 
 The subsurface conditions at the subject property have been affected by two 

petroleum releases from on-Site gasoline underground storage tanks (USTs). 
According to the New York State Department of Environmental Conservation 
(NYSDEC) SPILLS database, the leak associated with the UST was repaired and 
a small amount of soil was excavated. Subsequent subsurface investigations 
(including required offsite sampling) found benzene and methyl tert-butyl ether 
(MTBE) contamination in soil, and benzene, toluene, ethylbenzene and xylenes 
(BTEX) and MTBE contamination in groundwater, with the greatest 
concentrations located west of the gasoline dispensers and southwest of the 
former tank field. The NYSDEC project manager's remarks indicate that DEC 
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required the installation of permanent monitoring wells and the development of a 
Remedial Action Plan under a stipulation agreement. The spill remains active. 
 

 The subsurface conditions at the subject property may have been affected by 24 
petroleum releases from many different off-Site sources. Several of the off-Site 
releases caused regional contamination of soils and groundwater, and resulted in 
significant amounts of free petroleum product in monitoring wells. 

 
 The former Consolidated Edison West 18th Street Gas Works site caused 

extensive contamination of soil and groundwater from manufactured gas plant 
wastes and petroleum. Remediation activities started in 2004. Two voluntary 
cleanup program sites and three Brownfields Cleanup Program (BCP) sites are 
located within the boundaries of the former gas works. Coal tar and BTEX 
contamination of both soil and groundwater have been encountered. Because of 
the downgradient and cross gradient location of the former gas works, it is 
unlikely to have affected environmental conditions on the Site. 

 
 The Site storage areas contained two 270-gallon aboveground storage tanks that 

appeared to be in good condition. Small leaks and spills from auto repair activities 
were captured by an oil water separator beneath the floor slab in the northern 
section of the building. A floor drain was located in the center of the fueling area 
at the southwest corner of the building. 

 

2008 LBG UST Closure/Remedial Action Report 
 

Leggette, Brashears and Graham, Inc. (LBG), under contract with Time Warner, 
removed the tanks present on the Site in 2007 along with the dispensers and piping in 
2007/8 including removal of contaminated soils that could be excavated without 
endangering the building’s structural elements. The closure report describes the 
conditions of the tanks and piping as sound, with no soil contamination in the shallow 
soils that would indicate possible piping leaks that could have caused the noted 
groundwater contamination. Evidence of free product was noted around the foundation 
footings and was removed by the use of sumps to skim the product. The soils near the 
foundations could not be removed without endangering the building’s foundations.   
 
After the tanks and contaminated soils were removed, LBG applied a mixture of two 
oxidants designed to oxidize the dissolved organic material and slowly release oxygen 
into the groundwater to enhance bio-remediation of the gasoline constituents. Before 
backfilling the excavations, the end point samples were reviewed by the NYSDEC and 
additional excavation to the east of the gasoline tanks was performed to remove 
MTBE contaminated soil above clean-up objectives, two test pits were excavated to 
examine soil conditions near the south foundation wall and gravel was placed at the 
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bottom of these test pits to allow additional oxidizing chemicals to be added in the 
future and monitoring wells were installed at these locations. 
 
LBG also advanced three soil borings on the Site and installed two groundwater 
monitoring wells to supplement the four wells previously installed on and adjacent to 
the Site in connection with Spill # 00-10394. 

2008 AKRF Phase II ESI 
 

AKRF conducted an investigation on July 7 and 11, 2008, which included the 
advancement of 10 soil borings and the collection of 18 soil and six groundwater 
samples for laboratory analysis.  The results and conclusions were as follows: 
 
 Elevated volatile organic compounds (VOCs) were detected in 10 of the 18 soil 

samples. The VOCs were present at concentrations exceeding their respective 
NYSDEC Technical and Administrative Guidance Memorandum No. 4046 
Recommended Soil Cleanup Objectives (RSCOs). These compounds exceeding 
RSCOs included 1,2,4-trimethylbenzene, benzene, isopropylbenzene, methyl tert-
butyl ether (MTBE, a highly water-soluble gasoline additive), n-butylbenzene and 
n-propylbenzene. The  were detected in five soil samples, mostly at the soil-water 
interface. Based on the distribution and concentrations, AKRF concluded that the 
VOCs detected beneath the southern portion of the building appeared to be 
attributable to the known on-site spill of MTBE-containing gasoline. The VOCs 
detected in the northern portion of the site included gasoline-related compounds, 
but not MTBE. As noted in the Phase I ESA, historical Sanborn maps from 1951 
through 1987 indicate the presence of two 1000-gallon gasoline tanks in this 
portion of the Site. AKRF concluded that the gasoline contamination found in this 
area may be the result of past releases from these tanks or associated piping, or of 
off-Site releases, including several closed status spills on the east-adjacent 
property. 
 

 The concentrations of eight semi-volatile organic compounds (SVOCs) exceeded 
their RSCOs in 12 soil samples, mostly from the upper 5 feet of the soil borings. 
The majority of the SVOCs detected, including those that exceeded their 
respective RSCOs, are polycyclic aromatic hydrocarbons, which are typically 
detected in urban fill encountered in New York City. Therefore, it was concluded 
that the nature and levels of the SVOCs detected on-Site are likely attributable to 
the presence of urban fill beneath the Site. 

 
 The concentrations of six metals (calcium, copper, lead, magnesium, mercury and 

zinc) exceeded their respective RSCOs and Eastern U.S. background levels 
reported in TAGM No. 4046 in six soil samples. The highest concentration of 
lead, 600 parts per million (ppm), was detected in sample SB-4 (3-5 feet), and the 
highest concentration of mercury (2.4 ppm) was identified in sample SB-5 (1-6 
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feet). These metals' Eastern U.S. Background Levels are 500 ppm and 0.2 ppm 
respectively. Based on the detected concentrations of metals, it was concluded 
that the exceedances may be attributable to urban fill beneath the Site, which 
typically contains highly variable concentrations of metals. 

 
 VOCs were detected in the each groundwater samples at concentrations 

exceeding the NYSDEC Class GA Ambient Water Quality Standards (drinking 
water standards). The highest concentrations of VOCs were detected in samples 
SB-2 (GW) (25,000 parts per billion of MTBE), SB-3 (GW) (13,550 ppb of 
MTBE ), and SB-8 (GW) (1,798 ppb of gasoline related compounds). MTBE was 
present below the Class GA standard in groundwater sample SB-6 (GW), and was 
detected at a concentration of 20 ppb, in exceedance of the Class GA standard of 
10 ppb, in monitoring well Roux MW-3. 

 
AKRF concluded that Based on Site history, the VOC contamination in 
groundwater at SB-1, SB-2 and SB-3 is likely attributable to the on-Site spill of 
MTBE-containing gasoline. Although an active fuel oil spill was reported on the 
property south-adjacent to Roux MW -3, fuel oil does not contain MTBE, and the 
presence of this chemical in the samples indicates contamination migrating from 
the subject Site or the west-adjacent property, which also had an active MTBE-
containing gasoline spill reported. The low levels of MTBE detected in sample 
SB-6 (GW) may be attributable to spills on the southern portion of the Site or the 
west-adjacent property. However, since MTBE was not detected in sample SB-8 
(GW) or in the soil samples collected in the northern portion of the Site, the 
VOCs detected in this area are generally not likely to be attributable to the 
gasoline spill in the southern portion of the Site, and may instead be due to past to 
releases from the gasoline tanks formerly located in this area or from spills on the 
east-adjacent property. 
 

 Bis(2-ethylhexyl)phthalate was the only SVOC detected at concentrations 
exceeding its Class GA standard in groundwater sample SB-3 (GW). Bis(2-
ethylhexyl)phthalate, which is commonly used in plastics, was not detected in soil 
samples from boring SB-3 and was concluded to be a laboratory contaminant. The 
presence of other SVOCs, at concentrations below their respective Class GA 
standards was attributed to the presence of suspended soil particles in the 
samples, which were  not filtered prior to analysis. 
 

  Ten metals were detected at concentrations exceeding their respective Class GA 
standards in unfiltered groundwater samples (total metals analysis) . However, in 
the filtered samples (dissolved metals analysis), only iron, magnesium, 
manganese and sodium were detected at concentrations that exceeded their 
respective Class GA standards. Most metals detected in the unfiltered samples 
were either not detected or detected at much lower levels in the filtered samples. 
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The analytical results suggest that metals detected in the unfiltered samples are 
primarily due to suspended sediments in the groundwater samples. 

 
 Overall, AKRF concluded that gasoline and MTBE contamination from on-Site 

Spill # 00-10394 remains in the southern portion of the Site, and may be 
migrating off-Site in groundwater. Additional petroleum contamination, either 
from historical on-site gasoline storage tanks or from off-Site spills, was 
discovered in the northern portion of the Site. The Site was underlain by urban 
fill, which may contain highly variable concentrations of SVOCs and metals. 

 
 

Leggette Brashears & Graham Groundwater Monitoring Reports (2008-2011) 
 

Quarterly groundwater monitoring at the Site by LBG began in March of 2008. The 
first sampling event of this series showed that VOCs associated with gasoline 
(BTEX) were present at concentrations exceeding the groundwater standards in each 
of the monitoring wells with MBTE having the most pervasive presence and highest 
concentrations. 
 
The NYSDEC requested three additional wells be installed to the south and southwest 
of the gasoline tank area to further delineate the extent of groundwater contamination 
on and off site in 2010 based upon continued exceedance of the groundwater 
standards during quarterly monitoring. After installation of these additional wells, a 
comprehensive groundwater study was performed sampling all 9 available wells in 
June 2010. No gasoline constituents were detected at concentrations that exceeded 
their respective Part 375 restricted commercial standards in the soil samples taken as 
part of the installation of the three additional wells. 
 
The groundwater analytical results from this sampling indicated VOCs present at 
concentrations exceeding the groundwater standards in samples from 6 of 9 
monitoring wells. MTBE was the most common constituent which was detected at the 
highest concentrations in the groundwater samples. BTEX compounds were at the 
highest concentrations in the downgradient wells closest to the former tank area 
(MW-8 and GFMW-1) where the highest concentration of MTBE was also detected. 
The mean concentration of MTBE in all existing wells had trended lower over the 2 
year period following the oxidant application with MTBE being reduced by 78 to 98 
percent.  
 
Quarterly groundwater monitoring continued in 2011, although the quarterly reports 
were not made available to FLS for review.  The most recent groundwater monitoring 
report discussed in section 2.3.6 indicates that BTEX and MTBE concentrations 
increased in certain wells during 2011. 
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FLS Phase I Environmental Site Assessment (November 2011) 
 
A Phase I ESA was prepared for the Site by FLS in November 2011 on behalf of 510 
West 22nd Street Partners, LLC.  The Phase I ESA identified the following recognized 
environmental conditions (RECs): 
 
 The open spill case (Spill #00-10394) on the Site; 
 The historical Sanborn Fire Insurance maps from 1921 to 1988 show 11 

properties with underground gasoline tanks in the vicinity of the Site.  Most of 
these sites have been converted to art galleries and/or office space, or redeveloped 
into a multi-story apartment buildings.  The adjacent property to the west of the 
subject property at 521-529 West 21st Street is listed on the NYSDEC Spills 
Database as an active spill site for the release of gasoline and fuel oil to the soil 
and groundwater.  This is considered a REC that could potentially impact the Site. 

 
Although the prior uses of nearby sites and the active spill incident/case on the 
adjacent property to the west are RECs, FLS concluded that the ongoing remediation 
activities for the on-Site spill (Spill #00-10394) should address any contamination 
that may migrate beneath the subject property from off-site sources. 
 

LBG Chemical Oxidation Injections and Recent Groundwater Monitoring (2011-
2012) 
 
In late 2011 and early 2012, due to rebounding concentrations of BTEX and MTBE 
in certain wells since mid-2010, LBG performed 2 rounds of chemical oxidation 
injections at the Site.  A slurry mix of RegenOx® and Oxygen Release Compound 
Advanced® was injected into the saturated zone at and beneath the water table in the 
southern-central portion of the Site during each round.  LBG’s evaluation of the 
results from the 2nd quarter of 2012 groundwater monitoring states that the injections 
were successful in mobilizing residual VOCs into the dissolved phase.  However, the 
evaluation also states that continued groundwater monitoring is necessary to ensure 
the effectiveness of the injections, and discusses the possibility of additional future 
injections and soil excavation, indicating that remediation of soil and groundwater at 
the Site is not yet completed. 
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4.0 POTENTIAL CHEMICAL AND PHYSICAL HAZARDS AND CONTROLS 
 
This section discusses the potential chemical, physical, and biological hazards and controls 
associated with the investigation tasks above.   

4.1      Potential Chemical Hazards/Controls 

 
Based on data collected during previous investigations, this HASP focuses on the following 
chemicals of concern: 
 
 VOCs 

 Benzene 
 Toluene 
 Ethylbenzene 
 Xylenes 
 Methyl-tert-butyl-ether 
 Methylene Chloride 
 1,2,4-trimethylbenzene 
 P-isopropyltoluene 
 Naphthalene 
 Chloromethane 

 
 Metals 

 Mercury 
 Lead 
 

Attachment II lists the recognized and suspected health hazards, exposure limits, physical 
and chemical properties, recommended protection levels and symptoms of exposure for the 
chemicals known or suspected.  Chemical hazards will be minimized by limiting exposure of 
personnel to soil and groundwater and by engineering control and personnel protective 
equipment (PPE).  

4.2 Physical Hazards/Controls 

 
Physical hazards potentially present at the Site include, but are not limited to, the following: 
 
Hazard Control 
Slip, trip and fall (uneven terrain and slippery 
surfaces) 

Avoid uneven terrain, walk slowly, wear 
sturdy/supportive shoes 

Environmental (heat/cold) stress A discussion of heat stress and cold stress and 
related illnesses and controls is provided in 
Attachment III. 

Vehicular Traffic Avoid working in high traffic areas. If necessary, 
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use cones, reflective vests, and consider use of a 
flagman/additional protection. 

Fire Ensure class ABC fire extinguisher is nearby to 
work area when using equipment that can 
provide an ignition source (heavy machinery, 
generators, power tools) 

Noise hazards Use ear plugs and/or ear muffs during demolition 
and excavation activities.  

Use of heavy equipment Stay clear of heavy equipment during operation. 
Maintain eye contact with operator when 
approaching equipment. 

Flying/Falling Debris Safety glasses and hard hats will be used during 
all demolition and excavation activities. Be 
vigilant. 

 
Anticipated Site operations do not include the need for specific operations such as 
lockout/tag-out, scaffolds or confined spaces; therefore these items are not addressed in this 
HASP.  If Site activities require these operations, the HASP will be amended and properly 
trained, experienced and competent personnel shall be utilized.   
 

4.3 Changing Conditions 

 
Physical conditions change on site and it is important to recognize this situation.  One type of 
changing condition is a growing excavation.  It is important to be mindful of this condition.  
 
Another potentially changing condition is gases and depth of excavation.  As the excavation 
deepens below the breathing zone, it is possible for gases denser than air to accumulate. 
These gases must be monitored before entering the excavation of enclosure.  This is 
especially true at the beginning of each work day after gases have had all night to 
accumulate. 
 

4.4 Biological Hazards 

 
General biological hazards present at the Site include, but not limited to, the following: 
 
 Bites or stings from insects (particularly ticks) resulting in skin inflammation, 

disease, or allergic reaction 
 Allergens and toxins from plants and animals, producing dermatitis, rhinitis, or 

asthma
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5.0 HEALTH AND SAFETY PROTOCOL 

 
5.1 Site/Work Hazard Evaluation 
 
Upon review of contaminant levels and physical hazards, exposure routes and the nature of 
the remediation/excavation/construction tasks, it has been determined that Level D protection 
will be used during field activities with a contingency to upgrade to Level C protection if 
warranted.  Air monitoring and action levels for the appropriate level of PPE appear in 
Section 8. 
 
5.2 Project Team Organization 
 
All personnel who participate in field activities will be required to attend a Health and Safety 
meeting prior to the commencement of field activities.  The project team organization roles 
are described below. 
  
Health and Safety Officer (HSO) 

 Administers all aspects of the occupational health and safety program  

 Develops programs and technical guidance to identify and remove physical, 
chemical, and biological hazards from facilities, operations, and sites 

 Assists management and supervisors in the health and safety training of employees  

 Conducts inspections to identify unhealthy or unsafe conditions or work practices. 
Takes immediate corrective action.  

 Investigates all accidents and takes action to eliminate accident causes  

 Monitors to determine the degree of hazard 

 Determines the protection levels and equipment required to ensure the safety of 
personnel 

 Evaluates on-site conditions (i.e., weather and chemical hazard information) and 
recommending to the project manager and/or the field coordinator, modifications to 
the work plan and personnel protection levels 

 Monitors performance of all personnel to ensure compliance with the required safety 
procedures 

 Ensures that all personnel have been trained in proper site-safety procedures 
including the use of PPE, and have read and signed the Acknowledgment Form 
(Attachment I) 
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 Conducts daily briefings as necessary 

 Halts work if necessary 

 Ensures strict adherence to the Site HASP 

 Reviews personnel medical monitoring participation 

 Records safety infractions and corrective actions in field log 

 Notifies subcontractors and contractors of unsafe conditions  

 
Project Manager 

 Familiar with health and safety regulations related to area of responsibility  

 Directs and coordinates health and safety activities within area of responsibility 

 Ensures arrangements for prompt medical attention in case of serious injury  

 Requires all employees supervised to use individual protective equipment and safety 
devices  

 Ensures that safety equipment is available, maintained, used, and stored correctly  

 Instructs and trains all persons within area of responsibility in health and safety 
requirements  

 Conducts frequent and regular health and safety inspections of work area Directs 
correction of unsafe conditions  

 Conducts weekly safety briefings with all supervisors and/or workers  

 Requires all subcontractors and subcontractor personnel to comply with health and 
safety regulations   

 

All Employees 

The minimum personal qualifications for each individual participating in field activities are 
as follows: 

 OSHA-specific medicals including, but not limited to, audiometric testing under the 
hearing conservation program and medical approval for the use of respirators 

 Participation in the FLS Occupational Health Monitoring Program 

 Successful completion of the 40-hour OSHA health and safety training for hazardous 
material sites (29 CFR 1910.120[e][3][i]) and valid/up-to-date 8-hour refresher 
training (29 CFR 1910.120[e][4])  
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 Additionally, it is strongly recommended that all field personnel be trained in first aid 
and Cardio-Pulmonary Resuscitation (CPR) 

 Be familiar with and comply with proper health and safety practices  

 Use the required safety devices and proper personal protective safety equipment  

 Notify HSO/supervisor immediately of unsafe conditions/acts, accidents, and injuries 

 No. 1 – Be alert on site and communicate unsafe conditions and safety infractions 
immediately!  

 

5.3 Training 

 

Knowledge of the safety rules supplemented by compliance, is essential to safety.  New 
employees will be provided orientation training and will be furnished information and 
literature covering the company health and safety policies, rules, and procedures. This 
orientation training must be provided prior to the employee's visit to the Site.  Employees 
must read the HASP and project-specific Work Plan, which contains the applicable 
regulations/standards for their job.   

Prior to beginning work on-Site, and weekly thereafter, the HSO will lead safety-training 
sessions and/or "tailgate" training meetings.  These meetings will be conducted to provide 
information and training on new equipment, new procedures, new chemicals, 
refresher/remedial training in specific areas, or meet annual requirements. Such training may 
be held in conjunction with the safety briefings/meetings addressed elsewhere in this 
program.  If necessary, the HSO will ensure that employees are scheduled and provided 
specialized training as required.  Examples of specified training include (but are not limited 
to):   

        Safe handling/use of flammables, poisons, or toxics  

        Confined space entry  

        Respirator care/use  

        Hazard communication (hazardous chemicals)  

        Slip, trip and fall hazards and fall protection  

        Lockout/tagout procedures  

        Scaffold use, and erection/dismantling  

        Blood-borne Pathogens (Non-Medical) 
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Specialized training will be documented in the employees' personnel records and/or in a 
master training record.  

5.4 Contractor & Subcontractor Compliance 

 
All contractors and subcontractors that will come in contact with contaminated soil and 
groundwater shall be responsible for preparing a Site-specific HASP for their work and have 
available a supervisor on site who understands their scope of work.  The supervisor will be 
responsible for ensuring that their personnel comply with the HASP. 
 
The provisions of this health and safety plan apply to contractors and subcontractors and 
their employees working for FLS.  Failure to fulfill this requirement is a failure to meet the 
conditions of the contract.  

5.5 Personal Hygiene 

 
Eating, drinking and the use of tobacco products in the work area are prohibited.  The use of 
alcohol at the work site is prohibited.  Field personnel taking prescription or non-prescription 
medication that could impair function or cause drowsiness should alert the HSO before work 
begins.  Beards or facial hair that could interfere with the use of a respirator (if required) are 
not permitted.  Dermal contact with groundwater or soil should be avoided.  This includes 
avoiding walking through puddles, pools, and mud, sitting or leaning on or against drums, 
equipment, or on the ground.  Field personnel should wash their hands before eating, 
smoking, using the toilet, etc.  Field personnel should wash their hands and face and shower 
(daily) as soon as possible after leaving the site. 
 

5.6 Levels of Personal Protection 

 
PPE must be worn as required for each job in all operations where there is an exposure to 
hazardous conditions.   
 
5.6.1 Level D 
 

Level D applies to work in areas where the possibility of contact with potentially 
contaminated media exists.  The protective equipment required for Level D includes, 
but is not limited to, the following: 

 
 Work clothes or coveralls (as needed) 
 Safety boots, with steel toe 
 Safety glasses 
 Hard hat 
 Reflective vest (as needed) 
 Disposable nitrile gloves 
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 Hearing protection as needed 
 

5.6.2 Level C 
 

Level C is selected for working when the type of material and the concentration are 
known and pose a moderate level of respiratory.  Level C is required when 
photoionization detector (PID) readings trigger respiratory action levels per Section 
8.  Level C protection will include, but is not limited to, the following: 
 
 Protective clothing and other equipment required for Level D 
 Full-face air purifying respirator (APR) with high efficiency /organic vapor 

cartridges (ultra-twin with GMCH cartridges) 
 Tyvek disposable coveralls with hoods 
 Boot covers 

5.7      General Workplace Safety Rules 

 Report unsafe conditions, accidents, injuries, or incidents to the HSO and Project 
Manager—immediately.  

 Use eye and/or face protection where there is danger from flying objects or particles, 
(such as when grinding, chipping, burning and welding, etc.) or from hazardous 
chemical splashes.  

 Dress properly.  Loose clothing and jewelry shall not be worn.  

 Keep all equipment in safe working condition. Never use defective tools or 
equipment.  

 Report any defective tools or equipment to immediate supervisor.  

 Properly care for and be responsible for all PPE.   

 Do not leave materials in aisles, walkways, stairways, work areas, roadways, or other 
points of egress.  

 Practice good housekeeping at all times.  

 Training on equipment is required prior to unsupervised operation. 

 During work, pause every few minutes and assess surrounding conditions—Be alert!  

 For personal safety, be cognizant of your surroundings and ensure that equipment is 
properly secured. 
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5.8 Housekeeping 

 Proper housekeeping is the foundation for a safe work environment. It definitely 
helps prevent accidents and fires, as well as creating a professional appearance in the 
work area.  

 Material will be piled or stored in a stable manner so that it will not be subject to 
falling.  

 Combustible scrap, debris, and garbage shall be removed from the work area at 
frequent and regular intervals.  

 Stairways, walkways, exit doors, in front of electrical panels, or access to fire-
fighting equipment will be kept clear of materials, supplies, trash, and debris.   

5.9 Fire Prevention 

 All firefighting equipment shall be conspicuously located, accessible, and inspected 
periodically, and maintained in operating condition. An annual service check and 
monthly visual inspections are required for fire extinguisher.  

 All employees must know the location of fire-fighting equipment in the work area 
and have knowledge of its use and application. 

5.10 Industrial Hygiene and Occupational Health 

 Toilet facilities shall be provided as required for the number of workers.  

 A first aid kit and portable eyewash station shall be kept on site. 

 An adequate supply of potable water shall be provided.  

 When no medical facility is reasonably accessible (time and distance) to the worksite, 
a person who has a valid certificate of first aid training will be available at the 
worksite to render first aid.  

 Employees must be protected against exposure to hazardous noise levels by 
controlling exposure or by use of proper PPE.  

 Any demolition work will be assessed for lead exposure (particularly if drywall or 
any painted surfaces or abrasive blasting/grinding is involved) and/or asbestos 
exposure. 
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5.11 Spill Containment Program 

 
The cleanup of a chemical spill should only be done by knowledgeable and experienced 
personnel. Spill kits, consisting of absorbents and protective equipment should be available 
to clean up minor spills. A minor chemical spill is one that the FLS staff is capable of 
handling safely without the assistance of emergency personnel. All other chemical spills are 
considered major. For a major spill, contact the HSO. 
 
Procedure for Responding to a Minor Chemical Spill 
 Contact HSO to obtain guidance 
 Alert people in immediate area of spill 
 Wear PPE, minimum level D—First assess the spill to determine whether you 

have sufficient protection to continue 
 Upgrade to level C to avoid breathing vapors from spill 
 Confine spill to small area using absorbent, debris, soil etc. 
 Absorb spill with vermiculite, dry sand, or oil-sorbent pads 
 Collect residues, place in Department of Transportation (DOT)-approved containers 

(labeled) and dispose as chemical waste 
 Clean spill area with water 
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6.0  INDIVIDUAL SAFETY & HEALTH PROGRAMS LISTING 
 

OSHA standards specify various individual programs that may be applicable to work 
performed on construction sites. Highlights of these programs are provided below, and 
specific written programs or procedures may be included into this written program, attached, 
or developed separately.   

 

6.1 Hazard Communication Program 

If employees are exposed to or work with hazardous chemicals at the job site, this program is 
required.  Important elements of the written program are required to include a master listing 
of chemicals, maintaining material safety data sheets on each chemical, and training of 
employees on the program, the chemicals exposed to, and material safety data sheets.   

 
6.2 Confined Space Entry Program 

If employees enter a confined space that contains or has the potential to contain a 
atmospheric or physical hazard, this program is required. Either the ANSI Z117.1-1989 
Safety Requirements or Confined Spaces program of the OSHA General Industry Permit 
Require Confined Space program must be used as guidance to develop the company’s 
program. Primary elements of the program are identification of applicable confined spaces, 
testing/monitoring, control or elimination of hazards, protective equipment, entry 
authorization, attendants, training, and rescue.  
 
No FLS employee is authorized to enter a confined space without the specified training 
AND notifying the project manager or HSO. 
 
6.3 Respiratory Protection Program 

If employees are exposed to hazardous/toxic chemical, paint or other gases, vapors, fumes, 
dusts, or mists above the permissible exposure limit, and/or employees wear respirators, this 
program is required. Program elements are written program for the selection, maintenance, 
care, and use of respirators; fit testing, training, and employee evaluation for use.   
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6.4 Occupational Noise Exposure/Hearing Conservation Program 

If employees are exposed to noise levels above the permissible noise exposures, protection 
against the effects of noise and an effective hearing conservation program are required. Such 
a program would include elements such as written program, noise monitoring, hearing 
evaluations and follow-on testing, personal protective equipment (hearing protection), and 
maintenance of medical records.   

 

6.5 Lockout/Tagout Program 

If employees deactivate or de-energize electrical controls, equipment, or circuits and are thus 
exposed to electrical energy, this program is required. Program elements include lockout 
when possible, tagout when lockout not possible, and the employer providing and controlling 
lockouts. 
 
6.6 Assured Equipment Grounding Conductor Program 

If the employer uses assured equipment grounding verses ground fault circuit interrupters to 
provide employee electrical grounding protection, this program is required. Program 
elements include the inclusion of all cord sets, receptacles and cord/plug connected 
equipment and tools; a written program; quarterly testing; recording of each test by logging, 
color coding, or other equally effective means; and designation of a competent person to run 
the program. 
 
6.7 Fire Protection and Prevention 

A fire protection and prevention program must be developed and followed throughout all 
phases of the construction and demolition work. Program elements include providing the 
specified firefighting equipment, periodic inspections of the same, providing fire alarm 
devices/system, and establishment and adherence to fire prevention practices. 
 
6.8 Emergency Response Plan 

If employees are engaged in emergency response to a hazardous substance/chemical release, 
an emergency response plan must be developed and implemented to handle anticipated  
emergencies. Program elements include a written response plan, identification and training of  
responding employees, medical surveillance and consultation, and post response operations.   
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6.9 Asbestos Control Program 

If employees are exposed to asbestos fibers in the workplace, then an initial monitoring for 
asbestos exposure must be made. If the monitoring results are above the permissible 
exposure limit (PEL), this program is required. Program elements include regulated areas, 
exposure monitoring, medical surveillance and records maintenance, engineering controls, 
personal protective equipment, and training.     

 

6.10 Lead Exposure Program 

If employees are exposed to lead in the workplace, then an initial monitoring for lead 
exposure must be made. If the monitoring results are above the permissible exposure limit 
(PEL), this program is required. Program elements include regulated areas, exposure 
monitoring, medical surveillance and records maintenance, engineering controls, personal 
protective equipment, and training.  
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7.0 AIR MONITORING EQUIPMENT AND ACTION LEVELS 
 
A PID will be used during all work to monitor total organic vapors.  The instrument will be 
calibrated daily or as necessary due to field conditions and the results noted in the project 
field book.  A background level will be established, at a minimum, on a daily basis, and 
recorded in the field book.   
 
The action levels and required responses are listed in the below. 
 
 

Air Monitoring, Action Levels, PPE 
 

Instrument Action Level Response Action 
Gas/Vapor   
 
 
PID 

> 5 ppm  
 

Temporarily halt work activities and 
monitor until readings decrease to 
below 5ppm. 
Level D 

>5ppm - <25ppm 
 

Halt work activities, notify HSO; 
continue monitoring. 
 

>25ppm  
  

Shut down work activities. Resume 
work when readings are less than 25 
ppm. 
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8.0 DECONTAMINATION 
 
8.1 Site/Work Area Organization 
 
Site control measures shall be implemented to protect the public and FLS personnel working 
on-site.  A typical Site work area will consist of an exclusion zone where the actual field 
activity will take place, a contaminant reduction zone, and a support zone located outside the 
contaminant reduction and exclusion zones. 
 
Levels of personal protection in the exclusion zone will vary depending on air monitoring 
data, and will be specified by the Site HSO. 
 
Fences, guardrails and access devices shall be provided and maintained by the construction 
contractor throughout the project activities in accordance with 29 CFR 1926. In addition, 
barricades, warning signs and devices, temporary lighting and other safety measures shall be 
provided by the construction contractor, as required, to protect site personnel. 
 
All visitors to the Site shall report first to the Contractor field office. Visitor access shall be 
limited to the Support Zone and Level D operation areas only, and shall be allowed only with 
the prior consent of the Site Manager. No visitor shall enter a work area unescorted by a 
Subcontractor or Contractor representative.  
 

8.2 Work Zones 
 
Entry into the work zones begins once a person comes on-site. This approach reflects the 
dynamic nature of the operations and the need for everyone to be aware of the conditions 
while on-site. Using the concept of three zones for the Site, the following areas are 
identified: 
 
Support Zone 
This area starts at the project/property fence line and extends to the entry to where field work 
will be conducted.  In this area all personnel shall wear Level D PPE.  
 
Contamination Reduction Zone (CRZ)  
The CRZ will be within a designated area to be determined based on where field activities 
will take place.  Personnel shall be aware of and follow all Site control procedures with 
respect to entering and exiting the CRZ, to ensure that they are not exposed to contaminants 
and to minimize the potential for contamination of personnel and the spread of contamination 
outside the Exclusion Zone (EZ). These measures include having personnel follow the proper 
procedures for donning and doffing PPE and washing in the CRZ. The measures also address 
the decontamination procedures for use when moving equipment between zones. The CRZ 
shall consist of an area to drop off equipment, plastic bags to dispose of protective clothing, 
adequate soap and water for personnel and equipment decontamination and a means of 
capturing wash water generated during decontamination.  
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Exclusion Zone (EZ)  
The EZ will be within a designated area to be determined based on where field activities will 
take place.  No employee shall enter the Exclusion Zone without the required training and 
PPE. The employee must first exit the Exclusion Zone and follow decontamination 
procedures (Section 2.8.2.1) in the CRZ before engaging in any of the above actions. In the 
event that an employee in the EZ requires a replacement or his/her protective suit or 
respirator filters, the employee shall exit the EZ and utilize proper decontamination 
procedures in the CRZ, replace or repair the defective PPE, then re-enter the EZ. 
 

8.3 Personnel Decontamination 
 
Decontamination (decon) of personnel consists of physically removing soil or contaminants 
using the correct procedures for washing and removal of PPE.  Decon will take place in the 
designated decontamination zone using the following steps, if applicable 
 Soap and potable water wash and potable water rinse of gloves 
 Tyvek removal 
 Glove removal 
 Field wash of hands and face   
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9.0   EMERGENCY AND CONTINGENCY PLAN 
 
Emergency communications will be maintained during all on-site field activities.  The 
emergency route to the hospital is depicted on Figure 3 and emergency contacts and their 
phone numbers are presented in Table 1. 
 
A first aid kit will be available on-site at all times for any minor on-site injuries.  Emergency 
medical assistance or ambulance can be reached by calling 911 for more severe injuries. 
 
All OSHA recordable injuries and illnesses will be reported using OSHA Form 301 
(Attachment IV). 
 
General Emergency Response Procedures: 
 
Any employee discovering a fire, explosion, or release of hazardous materials, which could 
potentially harm human health, or the environment, must immediately notify 911 to activate 
appropriate emergency procedures. 
 
The following steps will be taken to expeditiously secure the appropriate assistance: 

 Ascertain pertinent information (location, type of emergency condition, presence of 
possible victims which may be hurt or trapped nearby to the condition) and 
immediately contact and provide this information to 911 emergency personnel.  

 Identify yourself and give the exact location first, then the type of emergency, and the 
presence of possible victims which may be hurt or trapped nearby to the condition. 
Then await the arrival of emergency response police officers, staying a safe distance 
from the emergency condition if warranted. 

 Contact the FLS Technical Director and Project Manager and notify them of situation 
while waiting for emergency personnel.  

 If possible, have a responsible person nearby to help flag down responding 
emergency services personnel as they respond.  

 Emergency response personnel will assess the reported emergency and advise of the 
appropriate action to be taken, i.e., evacuate an area. 

Unless specifically trained to handle an emergency of the type you may be reporting, please 
do not attempt to render assistance in handling the emergency unless ordered to do so by 
competent authority or emergency services personnel. 



FIGURES 
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10/11/12511 W 21st St, New York, NY 10011 to Bellev ue Hospital Center - Google Maps

1/2https://maps.google.com/maps?f =d&source=s_d&saddr=511+21st+Street,+New+York,+NY&daddr=Bell…

Directions to Bellevue Hospital Center
462 1st Avenue, New York, NY 10010​
1.9 mi – about 9 mins

https://maps.google.com/maps?ct=reset


10/11/12511 W 21st St, New York, NY 10011 to Bellev ue Hospital Center - Google Maps

2/2https://maps.google.com/maps?f =d&source=s_d&saddr=511+21st+Street,+New+York,+NY&daddr=Bell…

These directions are for planning purposes only. You may f ind that construction projects, traff ic, w eather, or other events may cause

conditions to differ from the map results, and you should plan your route accordingly. You must obey all signs or notices regarding your route.

Map data ©2012 Google, Sanborn

Directions w eren't right? Please f ind your route on maps.google.com and click "Report a problem" at the bottom left.

511 W 21st St, New York, NY 10011​

1. Head southeast on W 21st St toward 10th Ave go 233 ft
total 233 ft

2. Take the 1st left onto 10th Ave
About 47 secs

go 0.1 mi
total 0.1 mi

3. Take the 2nd right onto W 23rd St
About 7 mins

go 1.5 mi
total 1.7 mi

4. Turn left onto 1st Avenue
Destination will be on the right
About 58 secs

go 0.2 mi
total 1.9 mi

Bellevue Hospital Center
462 1st Avenue, New York, NY 10010​
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Table 1 – Emergency Contacts 

Emergency  

New York City Police Department 911 

New York City Fire Department 911 

Emergency Medical Service (ambulance) 911 

NYSDEC Spill Hotline (800) 457-7362 

National Response Center (800) 424-8802 
 
Bellevue Hospital Center  
462 First Avenue 
New York, NY 10016 212-562-1000 

 
 
 
(212) 562-1000 
 

 
FLS Project Staff  

Peter Helseth, FLS Project Manager (212) 675-3225 ext. 308 

Susan Bianchetti, Health and Safety Officer (212) 675-3225 ext. 310 

Arnold Fleming, Principal (212) 675-3225 ext. 301 

  

Albanese Development Corporation  

Marty Dettling, Client Representative (516) 746-6000 
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HASP ACKNOWLEDGMENT FORM  
 
 

The following personnel have read the site-specific HASP and are familiar with its provisions. 

Print Name Signature Company Function Date 
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Profiles of Chemicals of Concern/Material 
Safety Data Sheets 
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MSDS Number: T3913 * * * * * Effective Date: 10/05/06 * * * * * Supercedes: 08/03/04

TOLUENE 

1. Product Identification

Synonyms: Methylbenzene; Toluol; Phenylmethane 
CAS No.: 108-88-3 
Molecular Weight: 92.14 
Chemical Formula: C6H5-CH3 
Product Codes: 
J.T. Baker: 5375, 5812, 9336, 9351, 9364, 9456, 9457, 9459, 9460, 9462, 9466, 9472, 9476 
Mallinckrodt: 4483, 8092, 8604, 8608, 8610, 8611, V560

2. Composition/Information on Ingredients

  Ingredient                                CAS No         Percent        Hazardous                           
  ---------------------------------------   ------------   ------------   ---------   
 
  Toluene                                   108-88-3           100%          Yes                              
 

3. Hazards Identification

Emergency Overview 
-------------------------- 
POISON! DANGER! HARMFUL OR FATAL IF SWALLOWED. HARMFUL IF INHALED OR ABSORBED
THROUGH SKIN. VAPOR HARMFUL. FLAMMABLE LIQUID AND VAPOR. MAY AFFECT LIVER,
KIDNEYS, BLOOD SYSTEM, OR CENTRAL NERVOUS SYSTEM. CAUSES IRRITATION TO SKIN,
EYES AND RESPIRATORY TRACT. 

SAF-T-DATA(tm) Ratings (Provided here for your convenience) 
----------------------------------------------------------------------------------------------------------- 
Health Rating: 2 - Moderate (Life) 
Flammability Rating: 3 - Severe (Flammable) 
Reactivity Rating: 1 - Slight 
Contact Rating: 3 - Severe (Life) 
Lab Protective Equip: GOGGLES & SHIELD; LAB COAT & APRON; VENT HOOD; PROPER GLOVES; CLASS
B EXTINGUISHER 
Storage Color Code: Red (Flammable) 
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----------------------------------------------------------------------------------------------------------- 

Potential Health Effects 
---------------------------------- 

Inhalation: 
Inhalation may cause irritation of the upper respiratory tract. Symptoms of overexposure may include fatigue,
confusion, headache, dizziness and drowsiness. Peculiar skin sensations (e. g. pins and needles) or numbness may be
produced. Very high concentrations may cause unconsciousness and death. 
Ingestion: 
Swallowing may cause abdominal spasms and other symptoms that parallel over-exposure from inhalation. Aspiration
of material into the lungs can cause chemical pneumonitis, which may be fatal. 
Skin Contact: 
Causes irritation. May be absorbed through skin. 
Eye Contact: 
Causes severe eye irritation with redness and pain. 
Chronic Exposure: 
Reports of chronic poisoning describe anemia, decreased blood cell count and bone marrow hypoplasia. Liver and
kidney damage may occur. Repeated or prolonged contact has a defatting action, causing drying, redness, dermatitis.
Exposure to toluene may affect the developing fetus. 
Aggravation of Pre-existing Conditions: 
Persons with pre-existing skin disorders or impaired liver or kidney function may be more susceptible to the effects of
this substance. Alcoholic beverage consumption can enhance the toxic effects of this substance.

4. First Aid Measures

Inhalation: 
If inhaled, remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give oxygen. CALL
A PHYSICIAN IMMEDIATELY. 
Ingestion: 
Aspiration hazard. If swallowed, DO NOT INDUCE VOMITING. Give large quantities of water. Never give anything
by mouth to an unconscious person. Get medical attention immediately. If vomiting occurs, keep head below hips to
prevent aspiration into lungs. 
Skin Contact: 
In case of contact, immediately flush skin with plenty of soap and water for at least 15 minutes while removing
contaminated clothing and shoes. Wash clothing before reuse. Call a physician immediately. 
Eye Contact: 
Immediately flush eyes with plenty of water for at least 15 minutes, lifting lower and upper eyelids occasionally. Get
medical attention immediately. 

5. Fire Fighting Measures

Fire: 
Flash point: 7C (45F) CC
Autoignition temperature: 422C (792F)
Flammable limits in air % by volume: 
lel: 1.1; uel: 7.1
Flammable liquid and vapor!
Dangerous fire hazard when exposed to heat or flame. Vapors can flow along surfaces to distant ignition source and 
flash back. 
Explosion: 
Above flash point, vapor-air mixtures are explosive within flammable limits noted above. Contact with strong
oxidizers may cause fire or explosion. Sensitive to static discharge. 
Fire Extinguishing Media: 
Dry chemical, foam or carbon dioxide. Water may be used to flush spills away from exposures and to dilute spills to
non-flammable mixtures. 
Special Information: 
In the event of a fire, wear full protective clothing and NIOSH-approved self-contained breathing apparatus with full
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facepiece operated in the pressure demand or other positive pressure mode. Water spray may be used to keep fire
exposed containers cool.

6. Accidental Release Measures

Ventilate area of leak or spill. Remove all sources of ignition. Wear appropriate personal protective equipment as
specified in Section 8. Isolate hazard area. Keep unnecessary and unprotected personnel from entering. Contain and
recover liquid when possible. Use non-sparking tools and equipment. Collect liquid in an appropriate container or
absorb with an inert material (e. g., vermiculite, dry sand, earth), and place in a chemical waste container. Do not use
combustible materials, such as saw dust. Do not flush to sewer! If a leak or spill has not ignited, use water spray to
disperse the vapors, to protect personnel attempting to stop leak, and to flush spills away from exposures. US
Regulations (CERCLA) require reporting spills and releases to soil, water and air in excess of reportable quantities.
The toll free number for the US Coast Guard National Response Center is (800) 424-8802.

J. T. Baker SOLUSORB® solvent adsorbent is recommended for spills of this product.

7. Handling and Storage

Protect against physical damage. Store in a cool, dry well-ventilated location, away from any area where the fire hazard
may be acute. Outside or detached storage is preferred. Separate from incompatibles. Containers should be bonded and
grounded for transfers to avoid static sparks. Storage and use areas should be No Smoking areas. Use non-sparking
type tools and equipment, including explosion proof ventilation. Containers of this material may be hazardous when
empty since they retain product residues (vapors, liquid); observe all warnings and precautions listed for the product.

8. Exposure Controls/Personal Protection

Airborne Exposure Limits: 
Toluene: 
- OSHA Permissible Exposure Limit (PEL):
200 ppm (TWA); 300 ppm (acceptable ceiling conc.); 500 ppm (maximum conc.).
- ACGIH Threshold Limit Value (TLV):
50 ppm (TWA) skin, A4 - Not Classifiable as a Human Carcinogen. 
Ventilation System: 
A system of local and/or general exhaust is recommended to keep employee exposures below the Airborne Exposure
Limits. Local exhaust ventilation is generally preferred because it can control the emissions of the contaminant at its
source, preventing dispersion of it into the general work area. Please refer to the ACGIH document, Industrial 
Ventilation, A Manual of Recommended Practices, most recent edition, for details. 
Personal Respirators (NIOSH Approved): 
If the exposure limit is exceeded and engineering controls are not feasible, a half-face organic vapor respirator may be
worn for up to ten times the exposure limit, or the maximum use concentration specified by the appropriate regulatory
agency or respirator supplier, whichever is lowest. A full-face piece organic vapor respirator may be worn up to 50
times the exposure limit, or the maximum use concentration specified by the appropriate regulatory agency or
respirator supplier, whichever is lowest. For emergencies or instances where the exposure levels are not known, use a
full-face piece positive-pressure, air-supplied respirator. WARNING: Air-purifying respirators do not protect workers
in oxygen-deficient atmospheres. 
Skin Protection: 
Wear impervious protective clothing, including boots, gloves, lab coat, apron or coveralls, as appropriate, to prevent
skin contact. 
Eye Protection: 
Use chemical safety goggles and/or a full face shield where splashing is possible. Maintain eye wash fountain and
quick-drench facilities in work area. 

9. Physical and Chemical Properties
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Appearance: 
Clear, colorless liquid. 
Odor: 
Aromatic benzene-like. 
Solubility: 
0.05 gm/100gm water @ 20C (68F). 
Specific Gravity: 
0.86 @ 20C / 4 C 
pH: 
No information found. 
% Volatiles by volume @ 21C (70F): 
100 
Boiling Point: 
111C (232F) 
Melting Point: 
-95C (-139F) 
Vapor Density (Air=1): 
3.14 
Vapor Pressure (mm Hg): 
22 @ 20C (68F) 
Evaporation Rate (BuAc=1): 
2.24 

10. Stability and Reactivity

Stability: 
Stable under ordinary conditions of use and storage. Containers may burst when heated. 
Hazardous Decomposition Products: 
Carbon dioxide and carbon monoxide may form when heated to decomposition. 
Hazardous Polymerization: 
Will not occur. 
Incompatibilities: 
Heat, flame, strong oxidizers, nitric and sulfuric acids, chlorine, nitrogen tetraoxide; will attack some forms of plastics,
rubber, coatings. 
Conditions to Avoid: 
Heat, flames, ignition sources and incompatibles.

11. Toxicological Information

Toxicological Data: 
Oral rat LD50: 636 mg/kg; skin rabbit LD50: 14100 uL/kg; inhalation rat LC50: 49 gm/m3/4H; Irritation data: skin
rabbit, 500 mg, Moderate; eye rabbit, 2 mg/24H, Severe. Investigated as a tumorigen, mutagen, reproductive effector. 
Reproductive Toxicity: 
Has shown some evidence of reproductive effects in laboratory animals. 

  --------\Cancer Lists\------------------------------------------------------
                                         ---NTP Carcinogen---
  Ingredient                             Known    Anticipated    IARC Category
  ------------------------------------   -----    -----------    -------------
  Toluene (108-88-3)                      No          No              3

12. Ecological Information

Environmental Fate: 
When released into the soil, this material may evaporate to a moderate extent. When released into the soil, this material
is expected to leach into groundwater. When released into the soil, this material may biodegrade to a moderate extent.
When released into water, this material may evaporate to a moderate extent. When released into water, this material
may biodegrade to a moderate extent. When released into the air, this material may be moderately degraded by reaction
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with photochemically produced hydroxyl radicals. When released into the air, this material is expected to have a
half-life of less than 1 day. This material is not expected to significantly bioaccumulate. This material has a log
octanol-water partition coefficient of less than 3.0. Bioconcentration factor = 13.2 (eels). 
Environmental Toxicity: 
This material is expected to be toxic to aquatic life. The LC50/96-hour values for fish are between 10 and 100 mg/l.

13. Disposal Considerations

Whatever cannot be saved for recovery or recycling should be handled as hazardous waste and sent to a RCRA
approved incinerator or disposed in a RCRA approved waste facility. Processing, use or contamination of this product
may change the waste management options. State and local disposal regulations may differ from federal disposal
regulations. Dispose of container and unused contents in accordance with federal, state and local requirements.

14. Transport Information

Domestic (Land, D.O.T.) 
----------------------- 
Proper Shipping Name: TOLUENE 
Hazard Class: 3 
UN/NA: UN1294 
Packing Group: II 
Information reported for product/size: 390LB 

International (Water, I.M.O.) 
----------------------------- 
Proper Shipping Name: TOLUENE 
Hazard Class: 3 
UN/NA: UN1294 
Packing Group: II 
Information reported for product/size: 390LB 

15. Regulatory Information
  --------\Chemical Inventory Status - Part 1\---------------------------------
  Ingredient                                       TSCA  EC   Japan  Australia
  -----------------------------------------------  ----  ---  -----  ---------
  Toluene (108-88-3)                                Yes  Yes   Yes      Yes                                   
 
  --------\Chemical Inventory Status - Part 2\---------------------------------
                                                          --Canada--
  Ingredient                                       Korea  DSL   NDSL  Phil.
  -----------------------------------------------  -----  ---   ----  -----
  Toluene (108-88-3)                                Yes   Yes   No     Yes
 
  --------\Federal, State & International Regulations - Part 1\----------------
                                             -SARA 302-    ------SARA 313------
  Ingredient                                 RQ    TPQ     List  Chemical Catg.
  -----------------------------------------  ---   -----   ----  --------------
  Toluene (108-88-3)                         No    No      Yes        No
 
  --------\Federal, State & International Regulations - Part 2\----------------
                                                        -RCRA-    -TSCA-
  Ingredient                                 CERCLA     261.33     8(d) 
  -----------------------------------------  ------     ------    ------
  Toluene (108-88-3)                         1000       U220       No                                         
 
 
Chemical Weapons Convention:  No     TSCA 12(b):  No     CDTA:  Yes
SARA 311/312:  Acute: Yes      Chronic: Yes  Fire: Yes Pressure: No
Reactivity: No          (Pure / Liquid)

WARNING: 
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THIS PRODUCT CONTAINS A CHEMICAL(S) KNOWN TO THE STATE OF CALIFORNIA TO CAUSE BIRTH
DEFECTS OR OTHER REPRODUCTIVE HARM. 

Australian Hazchem Code: 3[Y]E 
Poison Schedule: S6 
WHMIS: 
This MSDS has been prepared according to the hazard criteria of the Controlled Products Regulations (CPR) and the
MSDS contains all of the information required by the CPR. 

16. Other Information

NFPA Ratings: Health: 2 Flammability: 3 Reactivity: 0 
Label Hazard Warning: 
POISON! DANGER! HARMFUL OR FATAL IF SWALLOWED. HARMFUL IF INHALED OR ABSORBED
THROUGH SKIN. VAPOR HARMFUL. FLAMMABLE LIQUID AND VAPOR. MAY AFFECT LIVER,
KIDNEYS, BLOOD SYSTEM, OR CENTRAL NERVOUS SYSTEM. CAUSES IRRITATION TO SKIN, EYES
AND RESPIRATORY TRACT. 
Label Precautions: 
Keep away from heat, sparks and flame.
Keep container closed.
Use only with adequate ventilation.
Wash thoroughly after handling.
Avoid breathing vapor.
Avoid contact with eyes, skin and clothing. 
Label First Aid: 
Aspiration hazard. If swallowed, DO NOT INDUCE VOMITING. Give large quantities of water. Never give anything
by mouth to an unconscious person. If vomiting occurs, keep head below hips to prevent aspiration into lungs. If
inhaled, remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give oxygen. In case of
contact, immediately flush eyes or skin with plenty of water for at least 15 minutes. Remove contaminated clothing and
shoes. Wash clothing before reuse. In all cases call a physician immediately. 
Product Use: 
Laboratory Reagent. 
Revision Information: 
MSDS Section(s) changed since last revision of document include: 5. 
Disclaimer: 
************************************************************************************************

Mallinckrodt Baker, Inc. provides the information contained herein in good faith but makes no representation
as to its comprehensiveness or accuracy. This document is intended only as a guide to the appropriate
precautionary handling of the material by a properly trained person using this product. Individuals receiving
the information must exercise their independent judgment in determining its appropriateness for a particular
purpose. MALLINCKRODT BAKER, INC. MAKES NO REPRESENTATIONS OR WARRANTIES,
EITHER EXPRESS OR IMPLIED, INCLUDING WITHOUT LIMITATION ANY WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE WITH RESPECT TO THE
INFORMATION SET FORTH HEREIN OR THE PRODUCT TO WHICH THE INFORMATION REFERS.
ACCORDINGLY, MALLINCKRODT BAKER, INC. WILL NOT BE RESPONSIBLE FOR DAMAGES
RESULTING FROM USE OF OR RELIANCE UPON THIS INFORMATION. 
************************************************************************************************

Prepared by: Environmental Health & Safety
Phone Number: (314) 654-1600 (U.S.A.)



Material Safety Data Sheet
Ethylbenzene MSDS

Section 1: Chemical Product and Company Identification

Product Name: Ethylbenzene

Catalog Codes: SLE2044

CAS#: 100-41-4

RTECS: DA0700000

TSCA: TSCA 8(b) inventory: Ethylbenzene

CI#: Not available.

Synonym: Ethyl Benzene; Ethylbenzol; Phenylethane

Chemical Name: Ethylbenzene

Chemical Formula: C8H10

Contact Information:

Sciencelab.com, Inc.
14025 Smith Rd.
Houston, Texas 77396

US Sales: 1-800-901-7247
International Sales: 1-281-441-4400

Order Online: ScienceLab.com

CHEMTREC (24HR Emergency Telephone), call:
1-800-424-9300

International CHEMTREC, call: 1-703-527-3887

For non-emergency assistance, call: 1-281-441-4400

Section 2: Composition and Information on Ingredients
Composition:

Name CAS # % by Weight

Ethylbenzene 100-41-4 100

Toxicological Data on Ingredients: Ethylbenzene: ORAL (LD50): Acute: 3500 mg/kg [Rat].

Section 3: Hazards Identification

Potential Acute Health Effects:
Hazardous in case of eye contact (irritant), of ingestion, of inhalation. Slightly hazardous in case of skin contact
(irritant, permeator).

Potential Chronic Health Effects:
Slightly hazardous in case of skin contact (irritant, sensitizer).
CARCINOGENIC EFFECTS: Classified 2B (Possible for human.) by IARC.
MUTAGENIC EFFECTS: Mutagenic for mammalian somatic cells. Mutagenic for bacteria and/or yeast.
TERATOGENIC EFFECTS: Not available.
DEVELOPMENTAL TOXICITY: Not available.
The substance may be toxic to central nervous system (CNS).
Repeated or prolonged exposure to the substance can produce target organs damage.

Section 4: First Aid Measures
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Eye Contact:
Check for and remove any contact lenses. In case of contact, immediately flush eyes with plenty of water for at
least 15 minutes. Cold water may be used. WARM water MUST be used. Get medical attention.

Skin Contact: Wash with soap and water. Cover the irritated skin with an emollient. Get medical attention if irritation develops.

Serious Skin Contact: Not available.

Inhalation:
If inhaled, remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give oxygen. Get
medical attention.

Serious Inhalation:
Evacuate the victim to a safe area as soon as possible. Loosen tight clothing such as a collar, tie, belt or
waistband. If breathing is difficult, administer oxygen. If the victim is not breathing, perform mouth-to-mouth
resuscitation. WARNING: It may be hazardous to the person providing aid to give mouth-to-mouth resuscitation
when the inhaled material is toxic, infectious or corrosive. Seek medical attention.

Ingestion:
Do NOT induce vomiting unless directed to do so by medical personnel. Never give anything by mouth to an
unconscious person. Loosen tight clothing such as a collar, tie, belt or waistband. Get medical attention if
symptoms appear.

Serious Ingestion: Not available.

Section 5: Fire and Explosion Data

Flammability of the Product: Flammable.

Auto-Ignition Temperature: 432°C (809.6°F)

Flash Points:
CLOSED CUP: 15°C (59°F). (Tagliabue.) OPEN CUP: 26.667°C (80°F) (Cleveland) (CHRIS, 2001)
CLOSED CUP: 12.8 C (55 F) (Bingham et al, 2001; NIOSH, 2001)
CLOSED CUP: 21 C (70 F) (NFPA)

Flammable Limits: LOWER: 0.8% - 1.6%UPPER: 6.7% - 7%

Products of Combustion: These products are carbon oxides (CO, CO2).

Fire Hazards in Presence of Various Substances: Highly flammable in presence of open flames and sparks, of heat.

Explosion Hazards in Presence of Various Substances:
Risks of explosion of the product in presence of mechanical impact: Not available.
Risks of explosion of the product in presence of static discharge: Not available.
Slightly explosive in presence of heat.

Fire Fighting Media and Instructions:
Flammable liquid, soluble or dispersed in water.
SMALL FIRE: Use DRY chemical powder.
LARGE FIRE: Use alcohol foam, water spray or fog.

Special Remarks on Fire Hazards:
Vapor may travel considerable distance to source of ignition and flash back. Vapors may form explosive mixtures
with air. When heated to decomposition it emits acrid smoke and irritating fumes.

Special Remarks on Explosion Hazards: Vapors may form explosive mixtures in air.

Section 6: Accidental Release Measures

p. 2



Small Spill: Absorb with an inert material and put the spilled material in an appropriate waste disposal.

Large Spill:
Flammable liquid.
Keep away from heat. Keep away from sources of ignition. Stop leak if without risk. Absorb with DRY earth,
sand or other non-combustible material. Do not touch spilled material. Prevent entry into sewers, basements or
confined areas; dike if needed. Be careful that the product is not present at a concentration level above TLV.
Check TLV on the MSDS and with local authorities.

Section 7: Handling and Storage

Precautions:
Keep away from heat. Keep away from sources of ignition. Ground all equipment containing material. Do not
ingest. Do not breathe gas/fumes/ vapor/spray. Avoid contact with eyes. Wear suitable protective clothing. In
case of insufficient ventilation, wear suitable respiratory equipment. If ingested, seek medical advice immediately
and show the container or the label. Keep away from incompatibles such as oxidizing agents.

Storage:
Store in a segregated and approved area. Keep container in a cool, well-ventilated area. Keep container tightly
closed and sealed until ready for use. Avoid all possible sources of ignition (spark or flame). Sensitive to light.
Store in light-resistant containers.

Section 8: Exposure Controls/Personal Protection

Engineering Controls:
Provide exhaust ventilation or other engineering controls to keep the airborne concentrations of vapors below their
respective threshold limit value. Ensure that eyewash stations and safety showers are proximal to the
work-station location.

Personal Protection:
Splash goggles. Lab coat. Vapor respirator. Be sure to use an approved/certified respirator or equivalent.
Gloves.

Personal Protection in Case of a Large Spill:
Splash goggles. Full suit. Vapor respirator. Boots. Gloves. A self contained breathing apparatus should be
used to avoid inhalation of the product. Suggested protective clothing might not be sufficient; consult a specialist
BEFORE handling this product.

Exposure Limits:
TWA: 100 STEL: 125 (ppm) from OSHA (PEL) [United States]
TWA: 435 STEL: 545 from OSHA (PEL) [United States]
TWA: 435 STEL: 545 (mg/m3) from NIOSH [United States]
TWA: 100 STEL: 125 (ppm) from NIOSH [United States]
TWA: 100 STEL: 125 (ppm) from ACGIH (TLV) [United States]
TWA: 100 STEL: 125 (ppm) [United Kingdom (UK)]
TWA: 100 STEL: 125 (ppm) [Belgium]
TWA: 100 STEL: 125 (ppm) [Finland]
TWA: 50 (ppm) [Norway]
Consult local authorities for acceptable exposure limits.

Section 9: Physical and Chemical Properties

Physical state and appearance: Liquid.

Odor: Sweetish. Gasoline-like. Aromatic.

Taste: Not available.
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Molecular Weight: 106.16 g/mole

Color: Colorless.

pH (1% soln/water): Not available.

Boiling Point: 136°C (276.8°F)

Melting Point: -94.9 (-138.8°F)

Critical Temperature: 617.15°C (1142.9°F)

Specific Gravity: 0.867 (Water = 1)

Vapor Pressure: 0.9 kPa (@ 20°C)

Vapor Density: 3.66 (Air = 1)

Volatility: 100% (v/v).

Odor Threshold: 140 ppm

Water/Oil Dist. Coeff.: The product is more soluble in oil; log(oil/water) = 3.1

Ionicity (in Water): Not available.

Dispersion Properties: See solubility in water, diethyl ether.

Solubility:
Easily soluble in diethyl ether.
Very slightly soluble in cold water or practically insoluble in water.
Soluble in all proportions in Ethyl alcohol.
Soluble in Carbon tetrachloride, Benzene.
Insoluble in Ammonia.
Slightly soluble in Chloroform.
Solubility in Water: 169 mg/l @ 25 deg. C.; 0.014 g/100 ml @ 15 deg. C.

Section 10: Stability and Reactivity Data

Stability: The product is stable.

Instability Temperature: Not available.

Conditions of Instability: Heat, ingnition sources (flames, sparks, static), incompatible materials, light

Incompatibility with various substances: Reactive with oxidizing agents.

Corrosivity: Not considered to be corrosive for metals and glass.

Special Remarks on Reactivity:
Can react vigorously with oxidizing materials.
Sensitive to light.

Special Remarks on Corrosivity: Not available.

Polymerization: Will not occur.

Section 11: Toxicological Information

Routes of Entry: Absorbed through skin. Inhalation.
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Toxicity to Animals: Acute oral toxicity (LD50): 3500 mg/kg [Rat].

Chronic Effects on Humans:
CARCINOGENIC EFFECTS: Classified 2B (Possible for human.) by IARC.
MUTAGENIC EFFECTS: Mutagenic for mammalian somatic cells. Mutagenic for bacteria and/or yeast.
May cause damage to the following organs: central nervous system (CNS).

Other Toxic Effects on Humans:
Hazardous in case of ingestion, of inhalation.
Slightly hazardous in case of skin contact (irritant, permeator).

Special Remarks on Toxicity to Animals:
Lethal Dose/Conc 50% Kill:
LD50 [Rabbit] - Route: Skin; Dose: 17800 ul/kg
Lowest Published Lethal Dose/Conc:
LDL[Rat] - Route: Inhalation (vapor); Dose: 4000 ppm/4 H

Special Remarks on Chronic Effects on Humans:
May cause adverse reproductive effects and birth defects (teratogenic) based on animal test data.
May cause cancer based on animals data. IARC evidence for carcinogenicity in animals is sufficient. IARC
evidence of carcinogenicity in humans inadequate.
May affect genetic material (mutagenic).

Special Remarks on other Toxic Effects on Humans:
Acute Potential Health Effects:
Skin: Can cause mild skin irritation. It can be absorbed through intact skin.
Eyes: Contact with vapor or liquid can cause severe eye irritation depending on concentration. It may also cause
conjunctivitis. At a vapor exposure level of 85 - 200 ppm , it is mildly and transiently irritating to the eyes; 1000
ppm causes further irritation and tearing; 2000 ppm results in immediate and severe irritation and tearing; 5,000
ppm is intolerable (ACGIH, 1991; Clayton and Clayton, 1994). Standard draize test for eye irritation using 500 mg
resulted in severe irritation (RTECS)
Inhalation: Exposure to high concentrations can cause nasal, mucous membrane and respiratory tract irritation
and can also result in chest constriction and, trouble breathing, respiratory failure, and even death. It can also
affect behavior/Central Nervous System. The effective dose for CNS depression in experimental animals was
10,000 ppm (ACGIH, 1991). Symptoms of CNS depression include headache, nausea, weakness, dizziness,
vertigo, irritability, fatigue, lightheadedness, sleepiness, tremor, loss of coordination, judgement and
conciousness, coma, and death. It can also cause pulmonary edema. Inhalation of 85 ppm can produce fatigue,
insomnia, headache, and mild irritation of the respiratory tract (Haley & Berndt, 1987).
Ingestion: Do not drink, pipet or siphon by mouth. May cause gastroinestinal/digestive tract irritation with
Abdominal pain, nausea, vomiting. Ethylbenzene is a pulmonary aspiration hazard. Pulmonary aspiration of even
small amounts of the liquid may cause fatal pneumonitis. It may also affect behavior/central nervous system with

Section 12: Ecological Information

Ecotoxicity:
Ecotoxicity in water (LC50): 14 mg/l 96 hours [Fish (Trout)] (static). 12.1 mg/l 96 hours [Fish (Fathead Minnow)]
(flow-through)]. 150 mg/l 96 hours [Fish (Blue Gill/Sunfish)] (static). 275 mg/l 96 hours [Fish (Sheepshead
Minnow)]. 42.3 mg/l 96 hours [Fish (Fathead Minnow)](soft water). 87.6mg/l 96 hours [Shrimp].

BOD5 and COD: Not available.

Products of Biodegradation:
Possibly hazardous short term degradation products are not likely. However, long term degradation products may
arise.

Toxicity of the Products of Biodegradation: The products of degradation are less toxic than the product itself.

Special Remarks on the Products of Biodegradation: Not available.
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Section 13: Disposal Considerations

Waste Disposal:
Waste must be disposed of in accordance with federal, state and local environmental
control regulations.

Section 14: Transport Information

DOT Classification: CLASS 3: Flammable liquid.

Identification: : Ethylbenzene UNNA: 1175 PG: II

Special Provisions for Transport: Not available.

Section 15: Other Regulatory Information

Federal and State Regulations:
Connecticut hazardous material survey.: Ethylbenzene
Illinois toxic substances disclosure to employee act: Ethylbenzene
Illinois chemical safety act: Ethylbenzene
New York release reporting list: Ethylbenzene
Rhode Island RTK hazardous substances: Ethylbenzene
Pennsylvania RTK: Ethylbenzene
Minnesota: Ethylbenzene
Massachusetts RTK: Ethylbenzene
Massachusetts spill list: Ethylbenzene
New Jersey: Ethylbenzene
New Jersey spill list: Ethylbenzene
Louisiana spill reporting: Ethylbenzene
California Director's List of Hazardous Substances: Ethylbenzene
TSCA 8(b) inventory: Ethylbenzene
TSCA 4(a) proposed test rules: Ethylbenzene
TSCA 8(d) H and S data reporting: Ethylbenzene: Effective Date: 6/19/87; Sunset Date: 6/19/97
SARA 313 toxic chemical notification and release reporting: Ethylbenzene

Other Regulations:
OSHA: Hazardous by definition of Hazard Communication Standard (29 CFR 1910.1200).
EINECS: This product is on the European Inventory of Existing Commercial Chemical Substances.

Other Classifications:

WHMIS (Canada):
CLASS B-2: Flammable liquid with a flash point lower than 37.8°C (100°F).
CLASS D-2A: Material causing other toxic effects (VERY TOXIC).
CLASSE D-2B: Material causing other toxic effects (TOXIC).

DSCL (EEC):
R11- Highly flammable.
R20- Harmful by inhalation.
S16- Keep away from sources of ignition - No
smoking.
S24/25- Avoid contact with skin and eyes.
S29- Do not empty into drains.

HMIS (U.S.A.):

Health Hazard: 2

Fire Hazard: 3
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Reactivity: 0

Personal Protection: h

National Fire Protection Association (U.S.A.):

Health: 2

Flammability: 3

Reactivity: 0

Specific hazard:

Protective Equipment:
Gloves.
Lab coat.
Vapor respirator. Be sure to use an
approved/certified respirator or
equivalent. Wear appropriate respirator
when ventilation is inadequate.
Splash goggles.

Section 16: Other Information

References:
-Manufacturer's Material Safety Data Sheet.
-Fire Protection Guide to Hazardous Materials, 13th ed., Nationial Fire Protection Association (NFPA)
-Registry of Toxic Effects of Chemical Substances (RTECS)
-Chemical Hazard Response Information System (CHRIS)
-Hazardous Substance Data Bank (HSDB)
-New Jersey Hazardous Substance Fact Sheet
-Ariel Global View
-Reprotext System

Other Special Considerations: Not available.

Created: 10/09/2005 05:28 PM

Last Updated: 10/09/2005 05:28 PM

The information above is believed to be accurate and represents the best information currently available to us. However, we
make no warranty of merchantability or any other warranty, express or implied, with respect to such information, and we
assume no liability resulting from its use. Users should make their own investigations to determine the suitability of the
information for their particular purposes. In no event shall ScienceLab.com be liable for any claims, losses, or damages of any
third party or for lost profits or any special, indirect, incidental, consequential or exemplary damages, howsoever arising, even
if ScienceLab.com has been advised of the possibility of such damages.

p. 7



1 of 7

MSDS Number: X2000 * * * * * Effective Date: 02/16/06 * * * * * Supercedes: 04/01/03

XYLENES 

1. Product Identification

Synonyms: Dimethyl benzene, xylol, methyltoluene 
CAS No.: 1330-20-7 
Molecular Weight: 106.17 
Chemical Formula: C6H4(CH3)2 
Product Codes: 
J.T. Baker: 5377, 5813, 9483, 9489, 9490, 9493, 9494, 9499, 9516, X516 
Mallinckrodt: 8664, 8668, 8671, 8672, 8802, V052

2. Composition/Information on Ingredients

  Ingredient                                CAS No         Percent        Hazardous                      
  ---------------------------------------   ------------   ------------   ---------   
 
  m-Xylene                                  108-38-3         40 - 65%        Yes                         
  o-Xylene                                  95-47-6          15 - 20%        Yes                         
  p-Xylene                                  106-42-3           < 20%         Yes                         
  Ethyl Benzene                             100-41-4         15 - 25%        Yes                         
 

3. Hazards Identification

Emergency Overview 
-------------------------- 
DANGER! HARMFUL OR FATAL IF SWALLOWED. VAPOR HARMFUL. AFFECTS CENTRAL
NERVOUS SYSTEM. CAUSES SEVERE EYE IRRITATION. CAUSES IRRITATION TO SKIN AND
RESPIRATORY TRACT. MAY BE HARMFUL IF ABSORBED THROUGH SKIN. CHRONIC
EXPOSURE CAN CAUSE ADVERSE LIVER, KIDNEY, AND BLOOD EFFECTS. FLAMMABLE
LIQUID AND VAPOR. 

SAF-T-DATA(tm) Ratings (Provided here for your convenience) 
----------------------------------------------------------------------------------------------------------- 
Health Rating: 2 - Moderate (Life) 
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Flammability Rating: 2 - Moderate 
Reactivity Rating: 1 - Slight 
Contact Rating: 3 - Severe 
Lab Protective Equip: GOGGLES; LAB COAT; VENT HOOD; PROPER GLOVES; CLASS B
EXTINGUISHER 
Storage Color Code: Red (Flammable) 
----------------------------------------------------------------------------------------------------------- 

Potential Health Effects 
---------------------------------- 

Inhalation: 
Inhalation of vapors may be irritating to the nose and throat. Inhalation of high concentrations may result in
nausea, vomiting, headache, ringing in the ears, and severe breathing difficulties which may be delayed in onset.
Substernal pain, cough, and hoarseness are also reported. High vapor concentrations are anesthetic and central
nervous system depressants. 
Ingestion: 
Ingestion causes burning sensation in mouth and stomach, nausea, vomiting and salivation. Minute amounts
aspirated into the lungs can produce a severe hemorrhagic pneumonitis with severe pulmonary injury or death. 
Skin Contact: 
Skin contact results in loss of natural oils and often results in a characteristic dermatitis. May be absorbed
through the skin. 
Eye Contact: 
Vapors cause eye irritation. Splashes cause severe irritation, possible corneal burns and eye damage. 
Chronic Exposure: 
Chronic inhalation can cause headache, loss of appetite, nervousness and pale skin. Repeated or prolonged skin
contact may cause a skin rash. Repeated exposure of the eyes to high concentrations of vapor may cause
reversible eye damage. Repeated exposure can damage bone marrow, causing low blood cell count. May
damage the liver and kidneys. 
Aggravation of Pre-existing Conditions: 
Persons with pre-existing skin disorders or eye problems, or impaired liver, kidney, blood, or respiratory
function may be more susceptible to the effects of the substance.

4. First Aid Measures

Inhalation: 
Remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give oxygen. Call a
physician immediately. 
Ingestion: 
Aspiration hazard. If swallowed, vomiting may occur spontaneously, but DO NOT INDUCE. If vomiting
occurs, keep head below hips to prevent aspiration into lungs. Never give anything by mouth to an unconscious
person. Call a physician immediately. 
Skin Contact: 
Immediately flush skin with plenty of soap and water for at least 15 minutes while removing contaminated
clothing and shoes. Get medical attention. Wash clothing before reuse. Thoroughly clean shoes before reuse. 
Eye Contact: 
Immediately flush eyes with plenty of water for at least 15 minutes, lifting lower and upper eyelids occasionally.
Get medical attention immediately. 

5. Fire Fighting Measures

Fire: 
Flash point: 29C (84F) CC
Autoignition temperature: 464C (867F)
Flammable limits in air % by volume: 
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lel: 1.0; uel: 7.0 
Explosion: 
Above flash point, vapor-air mixtures are explosive within flammable limits noted above. Contact with strong
oxidizers may cause fire. Sealed containers may rupture when heated. Sensitive to static discharge. 
Fire Extinguishing Media: 
Dry chemical, foam or carbon dioxide. Water spray may be used to keep fire exposed containers cool, dilute
spills to nonflammable mixtures, protect personnel attempting to stop leak and disperse vapors. 
Special Information: 
In the event of a fire, wear full protective clothing and NIOSH-approved self-contained breathing apparatus with
full facepiece operated in the pressure demand or other positive pressure mode. Vapors can flow along surfaces
to distant ignition source and flash back.

6. Accidental Release Measures

Ventilate area of leak or spill. Remove all sources of ignition. Wear appropriate personal protective equipment
as specified in Section 8. Isolate hazard area. Keep unnecessary and unprotected personnel from entering.
Contain and recover liquid when possible. Use non-sparking tools and equipment. Collect liquid in an
appropriate container or absorb with an inert material (e. g., vermiculite, dry sand, earth), and place in a
chemical waste container. Do not use combustible materials, such as saw dust. Do not flush to sewer! If a leak or
spill has not ignited, use water spray to disperse the vapors, to protect personnel attempting to stop leak, and to
flush spills away from exposures. US Regulations (CERCLA) require reporting spills and releases to soil, water
and air in excess of reportable quantities. The toll free number for the US Coast Guard National Response
Center is (800) 424-8802.

J. T. Baker SOLUSORB® solvent adsorbent is recommended for spills of this product.

7. Handling and Storage

Protect against physical damage. Store in a cool, dry well-ventilated location, away from any area where the fire
hazard may be acute. Outside or detached storage is preferred. Separate from incompatibles. Containers should
be bonded and grounded for transfers to avoid static sparks. Storage and use areas should be No Smoking areas.
Use non-sparking type tools and equipment, including explosion proof ventilation. Containers of this material
may be hazardous when empty since they retain product residues (vapors, liquid); observe all warnings and
precautions listed for the product. Do Not attempt to clean empty containers since residue is difficult to remove.
Do not pressurize, cut, weld, braze, solder, drill, grind or expose such containers to heat, sparks, flame, static
electricity or other sources of ignition: they may explode and cause injury or death.

8. Exposure Controls/Personal Protection

Airborne Exposure Limits: 
-OSHA Permissible Exposure Limit (PEL):
100 ppm (TWA) xylene
100 ppm (TWA) ethylbenzene
-ACGIH Threshold Limit Value (TLV):
xylene: 100 ppm (TWA) 150 ppm (STEL), A4 - Not classifiable as a human carcinogen.
ethyl benzene: 100 ppm (TWA) 125 ppm (STEL), A3 - Confirmed Animal Carcinogen with Unknown
Relevance to Humans. 
Ventilation System: 
A system of local and/or general exhaust is recommended to keep employee exposures below the Airborne
Exposure Limits. Local exhaust ventilation is generally preferred because it can control the emissions of the
contaminant at its source, preventing dispersion of it into the general work area. Please refer to the ACGIH
document, Industrial Ventilation, A Manual of Recommended Practices, most recent edition, for details. Use
explosion-proof equipment. 
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Personal Respirators (NIOSH Approved): 
If the exposure limit is exceeded and engineering controls are not feasible, a half-face organic vapor respirator
may be worn for up to ten times the exposure limit, or the maximum use concentration specified by the
appropriate regulatory agency or respirator supplier, whichever is lowest. A full-face piece organic vapor
respirator may be worn up to 50 times the exposure limit, or the maximum use concentration specified by the
appropriate regulatory agency or respirator supplier, whichever is lowest. For emergencies or instances where
the exposure levels are not known, use a full-face piece positive-pressure, air-supplied respirator. WARNING:
Air-purifying respirators do not protect workers in oxygen-deficient atmospheres. Where respirators are
required, you must have a written program covering the basic requirements in the OSHA respirator standard.
These include training, fit testing, medical approval, cleaning, maintenance, cartridge change schedules, etc. See
29CFR1910.134 for details. 
Skin Protection: 
Wear impervious protective clothing, including boots, gloves, lab coat, apron or coveralls, as appropriate, to
prevent skin contact. 
Eye Protection: 
Use chemical safety goggles and/or a full face shield where splashing is possible. Maintain eye wash fountain
and quick-drench facilities in work area. 

9. Physical and Chemical Properties

The following physical data is for xylene. 
Appearance: 
Clear, colorless liquid. 
Odor: 
Characteristic odor. 
Solubility: 
Insoluble in water. 
Specific Gravity: 
0.86 @ 20C/4C 
pH: 
Not applicable. 
% Volatiles by volume @ 21C (70F): 
100 
Boiling Point: 
137 - 140C (279 - 284F) 
Melting Point: 
-25C (-13F) 
Vapor Density (Air=1): 
3.7 
Vapor Pressure (mm Hg): 
8 @ 20C (68F) 
Evaporation Rate (BuAc=1): 
0.7 

10. Stability and Reactivity

Stability: 
Stable under ordinary conditions of use and storage. 
Hazardous Decomposition Products: 
Involvement in a fire causes formation of carbon monoxide and unidentified organic components. 
Hazardous Polymerization: 
Will not occur. 
Incompatibilities: 
Strong oxidizing agents and strong acids. 
Conditions to Avoid: 
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Heat, flames, ignition sources and incompatibles.

11. Toxicological Information

Toxicological Data: 
Xylene: oral rat LD50: 4300 mg/kg; inhalation rat LC50: 5000 ppm/4H; skin rabbit LD50: > 1700 mg/kg;
Irritation eye rabbit: 87 mg mild (Std. Draize); irritation skin rabbit 500 mg/24 moderate (Std. Draize);
investigated as a tumorigen, mutagen, reproductive effector. 
Ethyl benzene: oral rat LD50: 3500 mg/kg; skin rabbit LD50: 17800 uL/kg; investigated as a tumorigen,
mutagen, reproductive effector. 
Reproductive Toxicity: 
May cause teratogenic effects. 

  --------\Cancer Lists\------------------------------------------------------
                                         ---NTP Carcinogen---
  Ingredient                             Known    Anticipated    IARC Category
  ------------------------------------   -----    -----------    -------------
  m-Xylene (108-38-3)                     No          No              3
  o-Xylene (95-47-6)                      No          No              3
  p-Xylene (106-42-3)                     No          No              3
  Ethyl Benzene (100-41-4)                No          No             2B

12. Ecological Information

Environmental Fate: 
Following data for xylene: When released into the soil, this material may evaporate to a moderate extent. When
released into the soil, this material is expected to leach into groundwater. When released into the soil, this
material may biodegrade to a moderate extent. When released into water, this material may evaporate to a
moderate extent. When released into water, this material may biodegrade to a moderate extent. When released
into the air, this material may be moderately degraded by reaction with photochemically produced hydroxyl
radicals. When released into the air, this material is expected to have a half-life of less than 1 day. This material
is not expected to significantly bioaccumulate. (mixed xylenes: octanol / water partition coefficient 3.1 - 3.2;
bioconcentration factor = 1.3, eels) 
Environmental Toxicity: 
For xylene: This material is expected to be slightly toxic to aquatic life. The LC50/96-hour values for fish are
between 10 and 100 mg/l.

13. Disposal Considerations

Whatever cannot be saved for recovery or recycling should be handled as hazardous waste and sent to a RCRA
approved incinerator or disposed in a RCRA approved waste facility. Processing, use or contamination of this
product may change the waste management options. State and local disposal regulations may differ from federal
disposal regulations. Dispose of container and unused contents in accordance with federal, state and local
requirements.

14. Transport Information

Domestic (Land, D.O.T.) 
----------------------- 
Proper Shipping Name: RQ, XYLENES 
Hazard Class: 3 
UN/NA: UN1307 
Packing Group: III 
Information reported for product/size: 398LB 
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International (Water, I.M.O.) 
----------------------------- 
Proper Shipping Name: XYLENES 
Hazard Class: 3 
UN/NA: UN1307 
Packing Group: III 
Information reported for product/size: 398LB 

15. Regulatory Information
  --------\Chemical Inventory Status - Part 1\---------------------------------
  Ingredient                                       TSCA  EC   Japan  Australia
  -----------------------------------------------  ----  ---  -----  ---------
  m-Xylene (108-38-3)                               Yes  Yes   Yes      Yes                              
  o-Xylene (95-47-6)                                Yes  Yes   Yes      Yes                              
  p-Xylene (106-42-3)                               Yes  Yes   Yes      Yes                              
  Ethyl Benzene (100-41-4)                          Yes  Yes   Yes      Yes                              
 
  --------\Chemical Inventory Status - Part 2\---------------------------------
                                                          --Canada--
  Ingredient                                       Korea  DSL   NDSL  Phil.
  -----------------------------------------------  -----  ---   ----  -----
  m-Xylene (108-38-3)                               Yes   Yes   No     Yes
  o-Xylene (95-47-6)                                Yes   Yes   No     Yes
  p-Xylene (106-42-3)                               Yes   Yes   No     Yes
  Ethyl Benzene (100-41-4)                          Yes   Yes   No     Yes     
 
  --------\Federal, State & International Regulations - Part 1\----------------
                                             -SARA 302-    ------SARA 313------
  Ingredient                                 RQ    TPQ     List  Chemical Catg.
  -----------------------------------------  ---   -----   ----  --------------
  m-Xylene (108-38-3)                        No    No      Yes        No
  o-Xylene (95-47-6)                         No    No      Yes        No
  p-Xylene (106-42-3)                        No    No      Yes        No
  Ethyl Benzene (100-41-4)                   No    No      Yes        No
 
  --------\Federal, State & International Regulations - Part 2\----------------
                                                        -RCRA-    -TSCA-
  Ingredient                                 CERCLA     261.33     8(d) 
  -----------------------------------------  ------     ------    ------
  m-Xylene (108-38-3)                        1000       No         No                                    
  o-Xylene (95-47-6)                         1000       No         No                                    
  p-Xylene (106-42-3)                        100        No         Yes                                   
  Ethyl Benzene (100-41-4)                   1000       No         No   
 
 
Chemical Weapons Convention:  No     TSCA 12(b):  Yes    CDTA:  No
SARA 311/312:  Acute: Yes      Chronic: Yes  Fire: Yes Pressure: No
Reactivity: No          (Mixture / Liquid)

WARNING: 
THIS PRODUCT CONTAINS A CHEMICAL(S) KNOWN TO THE STATE OF CALIFORNIA TO CAUSE
CANCER. 

Australian Hazchem Code: 3[Y] 
Poison Schedule: None allocated. 
WHMIS: 
This MSDS has been prepared according to the hazard criteria of the Controlled Products Regulations (CPR)
and the MSDS contains all of the information required by the CPR. 

16. Other Information

NFPA Ratings: Health: 2 Flammability: 3 Reactivity: 0 
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Label Hazard Warning: 
DANGER! HARMFUL OR FATAL IF SWALLOWED. VAPOR HARMFUL. AFFECTS CENTRAL
NERVOUS SYSTEM. CAUSES SEVERE EYE IRRITATION. CAUSES IRRITATION TO SKIN AND
RESPIRATORY TRACT. MAY BE HARMFUL IF ABSORBED THROUGH SKIN. CHRONIC EXPOSURE
CAN CAUSE ADVERSE LIVER, KIDNEY, AND BLOOD EFFECTS. FLAMMABLE LIQUID AND
VAPOR. 
Label Precautions: 
Keep away from heat, sparks and flame.
Avoid contact with eyes, skin and clothing.
Keep container closed.
Use only with adequate ventilation.
Avoid breathing vapor.
Wash thoroughly after handling. 
Label First Aid: 
Aspiration hazard. If swallowed, vomiting may occur spontaneously, but DO NOT INDUCE. If vomiting
occurs, keep head below hips to prevent aspiration into lungs. Never give anything by mouth to an unconscious
person. Call a physician immediately. If inhaled, remove to fresh air. If not breathing, give artificial respiration.
If breathing is difficult, give oxygen. In case of contact, immediately flush eyes or skin with plenty of water for
at least 15 minutes while removing contaminated clothing and shoes. Wash clothing before reuse. In all cases
get medical attention immediately. 
Product Use: 
Laboratory Reagent. 
Revision Information: 
No Changes. 
Disclaimer: 
************************************************************************************************

Mallinckrodt Baker, Inc. provides the information contained herein in good faith but makes no
representation as to its comprehensiveness or accuracy. This document is intended only as a guide to the
appropriate precautionary handling of the material by a properly trained person using this product.
Individuals receiving the information must exercise their independent judgment in determining its
appropriateness for a particular purpose. MALLINCKRODT BAKER, INC. MAKES NO
REPRESENTATIONS OR WARRANTIES, EITHER EXPRESS OR IMPLIED, INCLUDING
WITHOUT LIMITATION ANY WARRANTIES OF MERCHANTABILITY, FITNESS FOR A
PARTICULAR PURPOSE WITH RESPECT TO THE INFORMATION SET FORTH HEREIN OR
THE PRODUCT TO WHICH THE INFORMATION REFERS. ACCORDINGLY, MALLINCKRODT
BAKER, INC. WILL NOT BE RESPONSIBLE FOR DAMAGES RESULTING FROM USE OF OR
RELIANCE UPON THIS INFORMATION. 
************************************************************************************************

Prepared by: Environmental Health & Safety
Phone Number: (314) 654-1600 (U.S.A.)



Material Safety Data Sheet
Methyl tert-butyl ether MSDS

Section 1: Chemical Product and Company Identification

Product Name: Methyl tert-butyl ether

Catalog Codes: SLM2152

CAS#: 1634-04-4

RTECS: KN5250000

TSCA: TSCA 8(b) inventory: Methyl tert-butyl ether

CI#: Not available.

Synonym:

Chemical Name: Methyl tert-Butyl Ether

Chemical Formula: C5-H12-O

Contact Information:

Sciencelab.com, Inc.
14025 Smith Rd.
Houston, Texas 77396

US Sales: 1-800-901-7247
International Sales: 1-281-441-4400

Order Online: ScienceLab.com

CHEMTREC (24HR Emergency Telephone), call:
1-800-424-9300

International CHEMTREC, call: 1-703-527-3887

For non-emergency assistance, call: 1-281-441-4400

Section 2: Composition and Information on Ingredients
Composition:

Name CAS # % by Weight

Methyl {tert-}butyl ether 1634-04-4 100

Toxicological Data on Ingredients: Methyl tert-butyl ether: ORAL (LD50): Acute: 4000 mg/kg [Rat]. 5960 mg/kg [Mouse].
VAPOR (LC50): Acute: 23576 ppm 4 hour(s) [Rat].

Section 3: Hazards Identification

Potential Acute Health Effects:
Extremely hazardous in case of eye contact (irritant), of ingestion. Very hazardous in case of skin contact
(irritant), of inhalation. Hazardous in case of skin contact (permeator). Inflammation of the eye is characterized
by redness, watering, and itching. Skin inflammation is characterized by itching, scaling, reddening, or,
occasionally, blistering.

Potential Chronic Health Effects:
Extremely hazardous in case of eye contact (irritant), of ingestion.
Very hazardous in case of skin contact (irritant), of inhalation.
Hazardous in case of skin contact (permeator).
CARCINOGENIC EFFECTS: Not available.
MUTAGENIC EFFECTS: Not available.
TERATOGENIC EFFECTS: Not available.
DEVELOPMENTAL TOXICITY: Not available.
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The substance is toxic to lungs, the nervous system, mucous membranes.
Repeated or prolonged exposure to the substance can produce target organs damage. Repeated or prolonged
inhalation of vapors may lead to chronic respiratory irritation.

Section 4: First Aid Measures

Eye Contact:
Check for and remove any contact lenses. Immediately flush eyes with running water for at least 15 minutes,
keeping eyelids open. Cold water may be used. Do not use an eye ointment. Seek medical attention.

Skin Contact:
After contact with skin, wash immediately with plenty of water. Gently and thoroughly wash the contaminated skin
with running water and non-abrasive soap. Be particularly careful to clean folds, crevices, creases and groin.
Cold water may be used. Cover the irritated skin with an emollient. If irritation persists, seek medical attention.
Wash contaminated clothing before reusing.

Serious Skin Contact:
Wash with a disinfectant soap and cover the contaminated skin with an anti-bacterial cream. Seek medical
attention.

Inhalation: Allow the victim to rest in a well ventilated area. Seek immediate medical attention.

Serious Inhalation:
Evacuate the victim to a safe area as soon as possible. Loosen tight clothing such as a collar, tie, belt or
waistband. If breathing is difficult, administer oxygen. If the victim is not breathing, perform mouth-to-mouth
resuscitation. Seek medical attention.

Ingestion:
Do not induce vomiting. Loosen tight clothing such as a collar, tie, belt or waistband. If the victim is not
breathing, perform mouth-to-mouth resuscitation. Seek immediate medical attention.

Serious Ingestion: Not available.

Section 5: Fire and Explosion Data

Flammability of the Product: Flammable.

Auto-Ignition Temperature: 224°C (435.2°F)

Flash Points: CLOSED CUP: -28°C (-18.4°F).

Flammable Limits: LOWER: 2.5% UPPER: 15.1%

Products of Combustion: These products are carbon oxides (CO, CO2).

Fire Hazards in Presence of Various Substances: Flammable in presence of open flames and sparks.

Explosion Hazards in Presence of Various Substances:
Risks of explosion of the product in presence of mechanical impact: Not available.
Risks of explosion of the product in presence of static discharge: Not available.

Fire Fighting Media and Instructions:
Flammable liquid, soluble or dispersed in water.
SMALL FIRE: Use DRY chemical powder.
LARGE FIRE: Use alcohol foam, water spray or fog.

Special Remarks on Fire Hazards: Not available.

Special Remarks on Explosion Hazards: Not available.
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Section 6: Accidental Release Measures

Small Spill:
Dilute with water and mop up, or absorb with an inert dry material and place in an appropriate waste disposal
container.

Large Spill:
Flammable liquid.
Keep away from heat. Keep away from sources of ignition. Stop leak if without risk. Absorb with DRY earth,
sand or other non-combustible material. Do not touch spilled material. Prevent entry into sewers, basements or
confined areas; dike if needed. Eliminate all ignition sources.

Section 7: Handling and Storage

Precautions:
Keep away from heat. Keep away from sources of ignition. Ground all equipment containing material. Do not
ingest. Do not breathe gas/fumes/ vapour/spray. In case of insufficient ventilation, wear suitable respiratory
equipment If ingested, seek medical advice immediately and show the container or the label. Avoid contact with
skin and eyes

Storage:
Flammable materials should be stored in a separate safety storage cabinet or room. Keep away from heat. Keep
away from sources of ignition. Keep container tightly closed. Keep in a cool, well-ventilated place. Ground all
equipment containing material. A refrigerated room would be preferable for materials with a flash point lower than
37.8°C (100°F).

Section 8: Exposure Controls/Personal Protection

Engineering Controls:
Provide exhaust ventilation or other engineering controls to keep the airborne concentrations of vapors below their
respective threshold limit value. Ensure that eyewash stations and safety showers are proximal to the
work-station location.

Personal Protection:
Splash goggles. Lab coat. Vapor respirator. Be sure to use an approved/certified respirator or equivalent.
Gloves.

Personal Protection in Case of a Large Spill:
Splash goggles. Full suit. Vapor respirator. Boots. Gloves. A self contained breathing apparatus should be
used to avoid inhalation of the product. Suggested protective clothing might not be sufficient; consult a specialist
BEFORE handling this product.

Exposure Limits: Not available.

Section 9: Physical and Chemical Properties

Physical state and appearance: Liquid.

Odor: Characteristic. (Strong.)

Taste: Not available.

Molecular Weight: 88.15 g/mole

Color: Clear Colorless.

pH (1% soln/water): Not available.

Boiling Point: 55.2°C (131.4°F)
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Melting Point: -109°C (-164.2°F)

Critical Temperature: Not available.

Specific Gravity: 0.7405 (Water = 1)

Vapor Pressure: 245 mm of Hg (@ 20°C)

Vapor Density: 3.1 (Air = 1)

Volatility: 100% (v/v).

Odor Threshold: Not available.

Water/Oil Dist. Coeff.: Not available.

Ionicity (in Water): Not available.

Dispersion Properties: See solubility in water, methanol, diethyl ether.

Solubility:
Soluble in methanol, diethyl ether.
Partially soluble in cold water.

Section 10: Stability and Reactivity Data

Stability: The product is stable.

Instability Temperature: Not available.

Conditions of Instability: Not available.

Incompatibility with various substances: Not available.

Corrosivity: Non-corrosive in presence of glass.

Special Remarks on Reactivity: Not available.

Special Remarks on Corrosivity: Not available.

Polymerization: No.

Section 11: Toxicological Information

Routes of Entry: Dermal contact. Eye contact. Inhalation. Ingestion.

Toxicity to Animals:
WARNING: THE LC50 VALUES HEREUNDER ARE ESTIMATED ON THE BASIS OF A 4-HOUR EXPOSURE.
Acute oral toxicity (LD50): 4000 mg/kg [Rat].
Acute toxicity of the vapor (LC50): 23576 ppm 4 hour(s) [Rat].

Chronic Effects on Humans: The substance is toxic to lungs, the nervous system, mucous membranes.

Other Toxic Effects on Humans:
Extremely hazardous in case of ingestion.
Very hazardous in case of skin contact (irritant), of inhalation.
Hazardous in case of skin contact (permeator).

Special Remarks on Toxicity to Animals: Not available.
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Special Remarks on Chronic Effects on Humans: Not available.

Special Remarks on other Toxic Effects on Humans: Not available.

Section 12: Ecological Information

Ecotoxicity: Not available.

BOD5 and COD: Not available.

Products of Biodegradation:
Possibly hazardous short term degradation products are not likely. However, long term degradation products may
arise.

Toxicity of the Products of Biodegradation: The products of degradation are more toxic.

Special Remarks on the Products of Biodegradation: Not available.

Section 13: Disposal Considerations

Waste Disposal:

Section 14: Transport Information

DOT Classification: Class 3: Flammable liquid.

Identification: : Methyl tert-butyl ether : UN2398 PG: II

Special Provisions for Transport: Not available.

Section 15: Other Regulatory Information

Federal and State Regulations:
Pennsylvania RTK: Methyl tert-butyl ether
Massachusetts RTK: Methyl tert-butyl ether
TSCA 8(b) inventory: Methyl tert-butyl ether
SARA 313 toxic chemical notification and release reporting: Methyl tert-butyl ether
CERCLA: Hazardous substances.: Methyl tert-butyl ether

Other Regulations: OSHA: Hazardous by definition of Hazard Communication Standard (29 CFR 1910.1200).

Other Classifications:

WHMIS (Canada):
CLASS B-2: Flammable liquid with a flash point lower than 37.8°C (100°F).
CLASS D-2A: Material causing other toxic effects (VERY TOXIC).

DSCL (EEC):
R11- Highly flammable.
R38- Irritating to skin.
R41- Risk of serious damage to eyes.

HMIS (U.S.A.):

Health Hazard: 2

Fire Hazard: 3

p. 5



Reactivity: 0

Personal Protection: h

National Fire Protection Association (U.S.A.):

Health: 2

Flammability: 3

Reactivity: 0

Specific hazard:

Protective Equipment:
Gloves.
Lab coat.
Vapor respirator. Be sure to use an
approved/certified respirator or
equivalent. Wear appropriate respirator
when ventilation is inadequate.
Splash goggles.

Section 16: Other Information

References: Not available.

Other Special Considerations: Not available.

Created: 10/10/2005 08:23 PM

Last Updated: 10/10/2005 08:23 PM

The information above is believed to be accurate and represents the best information currently available to us. However, we
make no warranty of merchantability or any other warranty, express or implied, with respect to such information, and we
assume no liability resulting from its use. Users should make their own investigations to determine the suitability of the
information for their particular purposes. In no event shall ScienceLab.com be liable for any claims, losses, or damages of any
third party or for lost profits or any special, indirect, incidental, consequential or exemplary damages, howsoever arising, even
if ScienceLab.com has been advised of the possibility of such damages.
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MSDS Number: M4420 * * * * * Effective Date: 10/06/05 * * * * * Supercedes: 05/14/03

METHYLENE CHLORIDE 

1. Product Identification

Synonyms: MC; Dichloromethane (DCM); Methylene dichloride; Methylene bichloride; Methane dichloride 
CAS No.: 75-09-2 
Molecular Weight: 84.93 
Chemical Formula: CH2Cl2 
Product Codes: 9235, 9264, 9266, 9295, 9315, 9324, 9329, 9330, 9348, 9350, 9965, Q480

2. Composition/Information on Ingredients

  Ingredient                                CAS No         Percent        Hazardous                      
  ---------------------------------------   ------------   ------------   ---------   
 
  Methylene Chloride                        75-09-2            > 99%         Yes                         
 

3. Hazards Identification

Emergency Overview 
-------------------------- 
WARNING! HARMFUL IF SWALLOWED, INHALED OR ABSORBED THROUGH SKIN. AFFECTS
CENTRAL NERVOUS SYSTEM, LIVER, CARDIOVASCULAR SYSTEM, AND BLOOD. CAUSES
IRRITATION TO SKIN, EYES AND RESPIRATORY TRACT. SUSPECT CANCER HAZARD. MAY
CAUSE CANCER. Risk of cancer depends on level and duration of exposure. 

SAF-T-DATA(tm) Ratings (Provided here for your convenience) 
----------------------------------------------------------------------------------------------------------- 
Health Rating: 3 - Severe (Cancer Causing) 
Flammability Rating: 1 - Slight 
Reactivity Rating: 2 - Moderate 
Contact Rating: 3 - Severe 
Lab Protective Equip: GOGGLES & SHIELD; LAB COAT & APRON; VENT HOOD; PROPER GLOVES 
Storage Color Code: Blue (Health) 
----------------------------------------------------------------------------------------------------------- 
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Potential Health Effects 
---------------------------------- 

Inhalation: 
Causes irritation to respiratory tract. Has a strong narcotic effect with symptoms of mental confusion,
light-headedness, fatigue, nausea, vomiting and headache. Causes formation of carbon monoxide in blood which
affects cardiovascular system and central nervous system. Continued exposure may cause increased
light-headedness, staggering, unconsciousness, and even death. Exposure may make the symptoms of angina
(chest pains) worse. 
Ingestion: 
May cause irritation of the gastrointestinal tract with vomiting. If vomiting results in aspiration, chemical
pneumonia could follow. Absorption through gastrointestinal tract may produce symptoms of central nervous
system depression ranging from light headedness to unconsciousness. 
Skin Contact: 
Causes irritation, redness and pain. Prolonged contact can cause burns. Liquid degreases the skin. May be
absorbed through skin. 
Eye Contact: 
Vapors can cause eye irritation. Contact can produce pain, inflammation and temporal eye damage. 
Chronic Exposure: 
Can cause headache, mental confusion, depression, liver effects, kidney effects, bronchitis, loss of appetite,
nausea, lack of balance, and visual disturbances. Can cause dermatitis upon prolonged skin contact. Methylene
chloride may cause cancer in humans. 
Aggravation of Pre-existing Conditions: 
Persons with pre-existing skin disorders, eye problems, impaired liver, kidney, respiratory or cardiovascular
function may be more susceptible to the effects of this substance.

4. First Aid Measures

Inhalation: 
Remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give oxygen. Get
medical attention. 
Ingestion: 
If swallowed, DO NOT INDUCE VOMITING. Give large quantities of water. Never give anything by mouth to
an unconscious person. Get medical attention immediately. 
Skin Contact: 
Immediately flush skin with plenty of soap and water for at least 15 minutes while removing contaminated
clothing and shoes. Get medical attention. Wash clothing before reuse. Thoroughly clean shoes before reuse. 
Eye Contact: 
Immediately flush eyes with plenty of water for at least 15 minutes, lifting lower and upper eyelids occasionally.
Get medical attention immediately. 

5. Fire Fighting Measures

Fire: 
Autoignition temperature: 556C (1033F)
Flammable limits in air % by volume: 
lel: 12; uel: 23
Forms flammable vapor-air mixtures above 100C (212F). 
Explosion: 
Concentrated can be ignited by a high intensity ignition source. Vapor may form flammable mixture in
atmosphere that contains a high percentage of oxygen. Sealed containers may rupture when heated. 
Fire Extinguishing Media: 
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Dry chemical, foam or carbon dioxide. Water spray may be used to keep fire exposed containers cool. 
Special Information: 
In the event of a fire, wear full protective clothing and NIOSH-approved self-contained breathing apparatus with
full facepiece operated in the pressure demand or other positive pressure mode. Combustion by-products include
phosgene and hydrogen chloride gases. Structural firefighters' clothing provides only limited protection to the
combustion products of this material.

6. Accidental Release Measures

Ventilate area of leak or spill. Remove all sources of ignition. Wear appropriate personal protective equipment
as specified in Section 8. Isolate hazard area. Keep unnecessary and unprotected personnel from entering.
Contain and recover liquid when possible. Use non-sparking tools and equipment. Collect liquid in an
appropriate container or absorb with an inert material (e. g., vermiculite, dry sand, earth), and place in a
chemical waste container. Do not use combustible materials, such as saw dust. Do not flush to sewer! US
Regulations (CERCLA) require reporting spills and releases to soil, water and air in excess of reportable
quantities. The toll free number for the US Coast Guard National Response Center is (800) 424-8802.

7. Handling and Storage

Keep in a tightly closed container, stored in a cool, dry, ventilated area. Protect against physical damage. Isolate
from any source of heat or ignition. Outside or detached storage is recommended. Containers of this material
may be hazardous when empty since they retain product residues (vapors, liquid); observe all warnings and
precautions listed for the product. To minimize decomposition, all storage containers should be galvanized or
lined with a phenolic coating. This material may corrode plastic and rubber. Wear special protective equipment
(Sec. 8) for maintenance break-in or where exposures may exceed established exposure levels. Wash hands,
face, forearms and neck when exiting restricted areas. Shower, dispose of outer clothing, change to clean
garments at the end of the day. Avoid cross-contamination of street clothes. Wash hands before eating and do
not eat, drink, or smoke in workplace. Odor Threshold: 205 - 307 ppm. The odor threshold only serves as a
warning of exposure; not smelling it does not mean you are not being exposed.

8. Exposure Controls/Personal Protection

Airborne Exposure Limits: 
Methylene Chloride (Dichloromethane):
- OSHA Permissible Exposure Limit (PEL) -
25 ppm (TWA), 125 ppm (STEL), 12.5 ppm (8-hour TWA - Action Level)
- ACGIH Threshold Limit Value (TLV) - 
50 ppm (TWA), A3 - suspected human carcinogen. 
Ventilation System: 
A system of local and/or general exhaust is recommended to keep employee exposures below the Airborne
Exposure Limits. Local exhaust ventilation is generally preferred because it can control the emissions of the
contaminant at its source, preventing dispersion of it into the general work area. Please refer to the ACGIH
document, Industrial Ventilation, A Manual of Recommended Practices, most recent edition, for details. 
Personal Respirators (NIOSH Approved): 
If the exposure limit is exceeded, wear a supplied air, full-facepiece respirator, airlined hood, or full-facepiece
self-contained breathing apparatus. The cartridges recommended for this material have a predicted service of
less than 30 minutes at concentrations of ten times (10x) the exposure limits. Actual service life will vary
considerbly, depending on concentration levels, temperature, humidity, and work rate. This substance has poor
warning properties. 
Skin Protection: 
Wear impervious protective clothing, including boots, gloves, lab coat, apron or coveralls, as appropriate, to
prevent skin contact. Neoprene is a recommended material for personal protective equipment. Natural rubber
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and polyvinyl chloride ARE NOT recommended materials for personal protective equipment. 
Eye Protection: 
Use chemical safety goggles and/or a full face shield where splashing is possible. Maintain eye wash fountain
and quick-drench facilities in work area. 
Other Control Measures: 
Do not use closed circuit rebreathing system employing soda lime or other carbon dioxide absorber because of
formation of toxic compounds capable of producing cranial nerve paralysis. See OSHA Standard for medical
surveillance, record keeping, and reporting requirements for methylene chloride (29 CFR 1910.1052).

9. Physical and Chemical Properties

Appearance: 
Clear, colorless liquid. 
Odor: 
Chloroform-like odor. 
Solubility: 
1.32 gm/100 gm water @ 20C. 
Specific Gravity: 
1.318 @ 25C 
pH: 
No information found. 
% Volatiles by volume @ 21C (70F): 
100 
Boiling Point: 
39.8C (104F) 
Melting Point: 
-97C (-143F) 
Vapor Density (Air=1): 
2.9 
Vapor Pressure (mm Hg): 
350 @ 20C (68F) 
Evaporation Rate (BuAc=1): 
27.5 

10. Stability and Reactivity

Stability: 
Stable under ordinary conditions of use and storage. 
Hazardous Decomposition Products: 
Emits highly toxic fumes of phosgene when heated to decomposition. Decomposes in a flame or hot surface to
form toxic gas phosgene and corrosive mists of hydrochloric acid. Carbon dioxide and carbon monoxide may
form when heated to decomposition. 
Hazardous Polymerization: 
Will not occur. 
Incompatibilities: 
Strong oxidizers, strong caustics, plastics, rubber, nitric acid, water + heat, and chemically active metals, such as
aluminum and magnesium powder, sodium, potassium, and lithium. Avoid contact with open flames and
electrical arcs. Liquid methylene chloride will attack some forms of plastics, rubber, and coatings. 
Conditions to Avoid: 
Moisture, heat, flames, ignition sources and incompatibles.

11. Toxicological Information
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Toxicological Data: 
Dichloromethane: Oral rat LD50: 1600 mg/kg; inhalation rat LC50: 52 gm/m3; investigated as a tumorigen,
mutagen, reproductive effector. 
Reproductive Toxicity: 
Dichloromethane has been linked to spontaneous abortions in humans. 

  --------\Cancer Lists\------------------------------------------------------
                                         ---NTP Carcinogen---
  Ingredient                             Known    Anticipated    IARC Category
  ------------------------------------   -----    -----------    -------------
  Methylene Chloride (75-09-2)            No          Yes            2B

12. Ecological Information

Environmental Fate: 
When released into the soil, this material may leach into groundwater. When released into the soil, this material
is expected to quickly evaporate. When released into water, this material may biodegrade to a moderate extent.
When released to water, this material is expected to quickly evaporate. This material has a log octanol-water
partition coefficient of less than 3.0. This material is not expected to significantly bioaccumulate. When released
into the air, this material may be moderately degraded by reaction with photochemically produced hydroxyl
radicals. When released into the air, this material is expected to have a half-life of greater than 30 days. When
released into the air, this material may be removed from the atmosphere to a moderate extent by wet deposition. 
Environmental Toxicity: 
The LC50/96-hour values for fish are over 100 mg/l. This material is not expected to be toxic to aquatic life.

13. Disposal Considerations

Whatever cannot be saved for recovery or recycling should be handled as hazardous waste and sent to a RCRA
approved incinerator or disposed in a RCRA approved waste facility. Processing, use or contamination of this
product may change the waste management options. State and local disposal regulations may differ from federal
disposal regulations. Dispose of container and unused contents in accordance with federal, state and local
requirements.

14. Transport Information

Domestic (Land, D.O.T.) 
----------------------- 
Proper Shipping Name: DICHLOROMETHANE 
Hazard Class: 6.1 
UN/NA: UN1593 
Packing Group: III 
Information reported for product/size: 52L 

International (Water, I.M.O.) 
----------------------------- 
Proper Shipping Name: DICHLOROMETHANE 
Hazard Class: 6.1 
UN/NA: UN1593 
Packing Group: III 
Information reported for product/size: 52L 

International (Air, I.C.A.O.) 
----------------------------- 
Proper Shipping Name: DICHLOROMETHANE 
Hazard Class: 6.1 
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UN/NA: UN1593 
Packing Group: III 
Information reported for product/size: 52L 

15. Regulatory Information

  --------\Chemical Inventory Status - Part 1\---------------------------------
  Ingredient                                       TSCA  EC   Japan  Australia
  -----------------------------------------------  ----  ---  -----  ---------
  Methylene Chloride (75-09-2)                      Yes  Yes   Yes      Yes                              
 
  --------\Chemical Inventory Status - Part 2\---------------------------------
                                                          --Canada--
  Ingredient                                       Korea  DSL   NDSL  Phil.
  -----------------------------------------------  -----  ---   ----  -----
  Methylene Chloride (75-09-2)                      Yes   Yes   No     Yes         
 
  --------\Federal, State & International Regulations - Part 1\----------------
                                             -SARA 302-    ------SARA 313------
  Ingredient                                 RQ    TPQ     List  Chemical Catg.
  -----------------------------------------  ---   -----   ----  --------------
  Methylene Chloride (75-09-2)               No    No      Yes        No
 
  --------\Federal, State & International Regulations - Part 2\----------------
                                                        -RCRA-    -TSCA-
  Ingredient                                 CERCLA     261.33     8(d) 
  -----------------------------------------  ------     ------    ------
  Methylene Chloride (75-09-2)               1000       U080       No       
 
 
Chemical Weapons Convention:  No     TSCA 12(b):  No     CDTA:  No
SARA 311/312:  Acute: Yes      Chronic: Yes  Fire: No  Pressure: No
Reactivity: No          (Pure / Liquid)

WARNING: 
THIS PRODUCT CONTAINS A CHEMICAL(S) KNOWN TO THE STATE OF CALIFORNIA TO CAUSE
CANCER. 

Australian Hazchem Code: 2Z 
Poison Schedule: S5 
WHMIS: 
This MSDS has been prepared according to the hazard criteria of the Controlled Products Regulations (CPR)
and the MSDS contains all of the information required by the CPR. 

16. Other Information

NFPA Ratings: Health: 2 Flammability: 1 Reactivity: 0 
Label Hazard Warning: 
WARNING! HARMFUL IF SWALLOWED, INHALED OR ABSORBED THROUGH SKIN. AFFECTS
CENTRAL NERVOUS SYSTEM, LIVER, CARDIOVASCULAR SYSTEM, AND BLOOD. CAUSES
IRRITATION TO SKIN, EYES AND RESPIRATORY TRACT. SUSPECT CANCER HAZARD. MAY
CAUSE CANCER. Risk of cancer depends on level and duration of exposure. 
Label Precautions: 
Do not breathe vapor.
Keep container closed.
Use only with adequate ventilation.
Wash thoroughly after handling.
Keep away from heat and flame.
Do not get in eyes, on skin, or on clothing. 
Label First Aid: 
If swallowed, DO NOT INDUCE VOMITING. Give large quantities of water. Never give anything by mouth to
an unconscious person. If inhaled, remove to fresh air. If not breathing, give artificial respiration. If breathing is
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difficult, give oxygen. In case of contact, immediately flush eyes or skin with plenty of water for at least 15
minutes while removing contaminated clothing and shoes. Wash clothing before reuse. In all cases, get medical
attention. 
Product Use: 
Laboratory Reagent. 
Revision Information: 
MSDS Section(s) changed since last revision of document include: 14. 
Disclaimer: 
************************************************************************************************

Mallinckrodt Baker, Inc. provides the information contained herein in good faith but makes no
representation as to its comprehensiveness or accuracy. This document is intended only as a guide to the
appropriate precautionary handling of the material by a properly trained person using this product.
Individuals receiving the information must exercise their independent judgment in determining its
appropriateness for a particular purpose. MALLINCKRODT BAKER, INC. MAKES NO
REPRESENTATIONS OR WARRANTIES, EITHER EXPRESS OR IMPLIED, INCLUDING
WITHOUT LIMITATION ANY WARRANTIES OF MERCHANTABILITY, FITNESS FOR A
PARTICULAR PURPOSE WITH RESPECT TO THE INFORMATION SET FORTH HEREIN OR
THE PRODUCT TO WHICH THE INFORMATION REFERS. ACCORDINGLY, MALLINCKRODT
BAKER, INC. WILL NOT BE RESPONSIBLE FOR DAMAGES RESULTING FROM USE OF OR
RELIANCE UPON THIS INFORMATION. 
************************************************************************************************

Prepared by: Environmental Health & Safety
Phone Number: (314) 654-1600 (U.S.A.)
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Attachment III – Heat Stress / Cold Stress 
 

1.0 HEAT STRESS 

 

Excessive exposure to a hot environment can bring about a variety of heat-induced disorders.  

The four main types of heat stress related illnesses: heat rash, heat cramps, heat exhaustion, 

and heat stroke, are discussed below. 

 

1.1 Heat Rash 

 

Heat rash also know as prickly heat, is likely to occur in hot, humid environments where 

sweat is not readily removed from the surface of the skin by evaporation and the skin remains 

wet most of the time.  The sweat ducts become plugged, and a skin rash soon appears.  When 

the rash is extensive or when it is complicated by an infection, prickly heat can be very 

uncomfortable and may reduce a worker's performance.  The worker can prevent this 

condition by resting in a cool place part of each day and by regularly bathing and drying the 

skin. 

 

1.2 Heat Cramps 

 

Heat cramps are painful spasms of the muscles that occur among those who sweat profusely in 
heat, drink large quantities of water, but do not adequately replace the body's salt loss.  Drinking 
large quantities of water tends to dilute the body's fluids, while the body continues to lose salt.  
Shortly thereafter, the low salt level in the muscles causes painful cramps.  The affected muscles 
may be part of the arms, legs or abdomen, but tired muscles (those used to perform the work) are 
usually the ones most susceptible to cramps.  Cramps may occur during or after work hours and 
may be relieved by taking salted liquids by mouth, such as the variety of sports drinks on the 
market. 
 
Caution Should Be Exercised By People With Heart Problems Or Those On Low 
Sodium Diets Who Work In Hot Environments.  These People Should Consult A 
Physician About What To Do Under These Conditions. 
 



 

 

1.3 Heat Exhaustion 

Heat exhaustion includes several clinical disorders having symptoms that may resemble the early 

symptoms of heat stroke.  Heat exhaustion is caused by the loss of large amounts of fluid by 

sweating, sometimes with excessive loss of salt.  A worker suffering from this condition still 

sweats but experiences extreme weakness or fatigue, giddiness, nausea, or headache.  In more 

serious cases, the victim may vomit or lose consciousness.  The skin is clammy and moist, the 

complexion is pale or flushed, and the body temperature is normal or only slightly elevated. 

 

A summary of the key symptoms of heat exhaustion is as follows: 

 
 Clammy skin 
 Confusion 
 Dizziness 
 Fainting 
 Fatigue 
 Heat Rash 
 Light-headedness 
 Nausea 
 Profuse sweating 
 Slurred Speech 
 Weak Pulse 
 

In most cases, treatment involves having the victim rest in a cool place and drink plenty of fluids.  

Victims with mild cases of heat exhaustion usually recover spontaneously with this treatment.  

Those with severe cases may require extended care for several days.  There are no known 

permanent effects.  

As With Heat Cramps, Certain Persons Should Consult With Their Physician About What 

To Do Under These Conditions. 

 

1.4 Heat Stroke 

 

This is the most serious of health problems associated with working in hot environments.  It 

occurs when the body's temperature regulatory system fails and sweating becomes inadequate.  



 

 

The body's only effective means of removing excess heat is compromised with little warning to 

the victim that a crisis stage has been reached. 

 

A heat stroke victim's skin is hot, usually dry, red or spotted.  Body temperature is usually 105oF 

or higher, and the victim is mentally confused, delirious, perhaps in convulsions, or unconscious. 

Unless the victim receives quick and appropriate treatment, death can occur.   

 

A summary of the key symptoms of heatstroke is as follows: 

 
 Confusion 
 Convulsions 
 Incoherent Speech  
 Staggering Gait 
 Unconsciousness 
 Sweating stops 
 Hot skin, high temperature (yet extremities may feel chilled) 
 

Any person with signs or symptoms of heat stroke requires immediate hospitalization.  However, 
first aid should be immediately administered.  This includes moving the victim to a cool area, 
thoroughly soaking the clothing with water, and vigorously fanning the body to increase cooling.  
Further treatment at a medical facility should include continuation of the cooling process and the 
monitoring of complications that often accompany the heat stroke. Early recognition and 
treatment of heat stroke are the only means of preventing permanent brain damage or death. 

 

1.5 Preparing for the Heat 

 

Humans, to a large extent, are capable of adjusting to heat.  This acclimation to heat, under 

normal circumstances, usually takes about 5 to 7 days, during which time the body will undergo 

a series of changes that will make continued exposure to heat more tolerable. 

On the first day of exposure, body temperature, pulse rate, and general discomfort will be higher. 

With each succeeding day of exposure, all of these responses will gradually decrease, while the 

sweat rate will increase.  When the body does become acclimated to the heat, the worker will 

find it possible to perform work with less strain and distress. 



 

 

 

A gradual exposure to heat gives the body time to become accustomed to higher temperatures, 

such as those encountered in chemical protective clothing.  

 

1.6 Protecting Against Heat Stress 

 

There are several methods that can be used to reduce heat stress: 

 

 Limit duration of work periods 
 Use protective clothing with cooling devices 
 Enforce the use of the "Buddy System" 
 Consume electrolyte solutions prior to suiting up 
 Monitor workers for pulse recovery rates, body fluid loss, body weight loss, and excess 

fatigue 
 Screen for heat stress susceptible candidates in your medical surveillance program 
 Have all personnel know the signs and symptoms of heat stress 
 



 

 

2.0 COLD STRESS 

 

Persons working outdoors in temperatures at or below freezing may be frostbitten.  Extreme cold 

for a short time may cause severe injury to the surface of the body, or result in profound 

generalized cooling, causing death.  Areas of the body that have high surface-area-to-volume 

ratio such as fingers, toes, and ears, are the most susceptible.  Two factors influence the 

development of a cold injury, ambient temperature and the velocity of the wind.  Wind chill is 

used to describe the chilling effect of moving air in combination with low temperature.  For 

instance, 10 degrees Fahrenheit with a wind of 15 miles per hour (mph) is equivalent in chilling 

effect to still air at minus 18 degrees Fahrenheit. 

 

As a general rule, the greatest incremental increase in wind chill occurs when a wind of 5 mph 

increases to 10 mph.  Additionally, water conducts heat 240 times faster than air.  Thus, the body 

cools suddenly when chemical-protective equipment is removed if the clothing underneath is 

perspiration soaked. 

 

2.1 Frostbite 

 

Local injury resulting from cold is included in the generic term frostbite.  There are several 
degrees of damage.  Frostbite of the extremities can be categorized into: 

 

 Frost Nip or Initial Frostbite:  characterized by suddenly blanching or whitening of skin. 

 Superficial Frostbite:  skin has a waxy or white appearance and is firm to the touch, but tissue 

beneath is resilient. 

 Deep Frostbite:  tissues are cold, pale, and solid; extremely serious injury. 

 

2.2 Hypothermia 

 

Systemic hypothermia is caused by exposure to freezing or rapidly dropping temperature.  Its 

symptoms are usually exhibited in five stages: 



 

 

 

 Shivering 
 Apathy, listlessness, sleepiness, and (sometimes rapid cooling of the body to less than 95F) 
 Unconsciousness, glassy stage, slow pulse, and slow respiratory rate 
 Freezing of the extremities 
 Death 
 

Thermal socks, long cotton or thermal underwear, hard hat liners and other cold weather gear can 

aid in the prevention of hypothermia.  Blankets and warm drinks (other than caffeinated coffee) 

are also recommended. 

 

Measures shall be taken to keep workers from getting wet, such as issuance of rain gear.  
Workers whose cloths become wet shall be given the opportunity to dry off and change clothes. 
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OSHA Illness and Incident Report Form 
 
 
 
 
 
 
 
 
 
 



Information about the employee

Information about the physician or other health care

professional

Full name

Street

City State ZIP

Date of birth

Date hired

Male

Female

Name of physician or other health care professional

If treatment was given away from the worksite, where was it given?

Facility

Street

City State ZIP

Was employee treated in an emergency room?

Yes

No

Was employee hospitalized overnight as an in-patient?

Yes

No

_____________________________________________________________

________________________________________________________________

______________________________________ _________ ___________

______ / _____ / ______

______ / _____ / ______

__________________________

________________________________________________________________________

_________________________________________________________________

_______________________________________________________________

______________________________________ _________ ___________

�

�

�

�

�

�

U.S. Department of Labor
Occupational Safety and Health Administration

OSHA’s Form 301
Injury and Illness Incident Report

Form approved OMB no. 1218-0176

This is one of the

first forms you must fill out when a recordable work-

related injury or illness has occurred. Together with

the and the

accompanying these forms help the

employer and OSHA develop a picture of the extent

and severity of work-related incidents.

Within 7 calendar days after you receive

information that a recordable work-related injury or

illness has occurred, you must fill out this form or an

equivalent. Some state workers’ compensation,

insurance, or other reports may be acceptable

substitutes. To be considered an equivalent form,

any substitute must contain all the information

asked for on this form.

According to Public Law 91-596 and 29 CFR

1904, OSHA’s recordkeeping rule, you must keep

this form on file for 5 years following the year to

which it pertains.

If you need additional copies of this form, you

may photocopy and use as many as you need.

Injury and Illness Incident Report

Log of Work-Related Injuries and Illnesses

Summary,

Information about the case

Case number from the

Date of injury or illness

Time employee began work

Time of event Check if time cannot be determined

Date of death

Log _____________________ (Transfer the case number from the Log after you record the case.)

______ / _____ / ______

____________________

____________________

______ / _____ / ______

AM / PM

AM / PM �

What was the employee doing just before the incident occurred?

What happened?

What was the injury or illness?

What object or substance directly harmed the employee?

If the employee died, when did death occur?

Describe the activity, as well as the

tools, equipment, or material the employee was using. Be specific. “climbing a ladder while

carrying roofing materials”; “spraying chlorine from hand sprayer”; “daily computer key-entry.”

Tell us how the injury occurred. “When ladder slipped on wet floor, worker

fell 20 feet”; “Worker was sprayed with chlorine when gasket broke during replacement”; “Worker

developed soreness in wrist over time.”

Tell us the part of the body that was affected and how it was affected; be

more specific than “hurt,” “pain,” or sore.” “strained back”; “chemical burn, hand”; “carpal

tunnel syndrome.”

“concrete floor”; “chlorine”;

“radial arm saw.”

Examples:

Examples:

Examples:

Examples:

If this question does not apply to the incident, leave it blank.

Completed by

Title

Phone Date

_______________________________________________________

_________________________________________________________________

(________)_________--_____________ _____/ ______ / _____

Public reporting burden for this collection of information is estimated to average 22 minutes per response, including time for reviewing instructions, searching existing data sources, gathering and maintaining the data needed, and completing and reviewing the collection of information. Persons are not required to respond to the

collection of information unless it displays a current valid OMB control number. If you have any comments about this estimate or any other aspects of this data collection, including suggestions for reducing this burden, contact: US Department of Labor, OSHA Office of Statistics, Room N-3644, 200 Constitution Avenue, NW,

Washington, DC 20210. Do not send the completed forms to this office.

10)

11)

12)

13)

14)

15)

16)

17)

18)

1)

2)

3)

5)

6)

7)

8)

9)

4)

Attention: This form contains information relating to
employee health and must be used in a manner that
protects the confidentiality of employees to the extent
possible while the information is being used for
occupational safety and health purposes.
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Community Air Monitoring Plan 

511 W. 21
st
 St, NY, NY 

 

As required by the NYS Department of Health (DOH) real-time air monitoring for 

volatile organic compounds (VOCs) and particulate levels will be implemented at the Site during 

intrusive activities, such as advancement of soil borings and installation of groundwater 

monitoring wells, and non-intrusive activities, such as the collection of soil and groundwater 

samples, that could result in exposure to the public. As currently proposed, the investigation will 

be conducted within the confines of the building and therefore there are no routes of exposure to 

the surrounding properties. Accordingly, a photo-ionization detector (PID) will be used to 

provide continuous indoor air monitoring for VOCs during the duration of the interior field 

work. This will include additional periodic monitoring during sample collection, which will 

consist of taking a reading upon arrival at a sample location, monitoring while opening a well 

cap, monitoring during well bailing/purging, and prior to leaving a sample location. Dust levels 

will be visually monitored and if visible dust is noted the appropriate dust suppression measures 

will be implemented.  

 

If investigatory and/or remedial tasks are conducted outside of the building, real-time air 

monitoring for VOCs and particulate levels at the perimeter of the exclusion zone or work area 

will be performed. Continuous monitoring will be performed for all ground intrusive activities 

and during the handling of contaminated or potentially contaminated media. Ground intrusive 

activities include, but are not limited to, soil/waste excavation and handling, test pit excavation 

or trenching, and the installation of soil borings or monitoring wells. 

 

Periodic monitoring for VOCs will be performed during exterior non-intrusive activities, 

such as the collection of soil and sediment samples or the collection of groundwater samples 

from existing monitoring wells. Depending upon the proximity of potentially exposed 

individuals, continuous monitoring may be performed during sampling activities. Any observed 

detections exceeding action levels during performance of the CAMP will be recorded and 

available to NYS Department of Environmental Conservation (NYSDEC) and NYSDOH 

personnel for review. This data will also be included in the Monthly Report. 
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VOCs will be monitored at the downwind perimeter of the immediate work area (i.e., the 

exclusion zone) on a continuous basis during invasive work. Upwind concentrations will be 

measured at the start of each workday and periodically thereafter to establish background 

conditions. The monitoring work will be performed using equipment appropriate to measure the 

types of contaminants known or suspected to be present. The equipment will be calibrated at 

least daily for the contaminant(s) of concern or for an appropriate surrogate. The equipment will 

be capable of calculating 15-minute running average concentrations, which will be compared to 

the levels specified below. 

• If the ambient air concentration of total organic vapors at the downwind perimeter of the 

work area or exclusion zone exceeds 5 ppm above background for the 15-minute average, 

work activities will be temporarily halted and monitoring continued. If the total organic 

vapor level readily decreases (per instantaneous readings) below 5 ppm over background, 

work activities will resume with continued monitoring. 

• If total organic vapor levels at the downwind perimeter of the work area or exclusion 

zone persist at levels in excess of 5 ppm over background but less than 25 ppm, work 

activities will be halted, the source of vapors identified, corrective actions taken to abate 

emissions, and monitoring continued. After these steps, work activities will resume 

provided that the total organic vapor level 200 feet downwind of the exclusion zone or 

half the distance to the nearest potential receptor or residential/commercial structure, 

whichever is less - but in no case less than 20 feet, is below 5 ppm over background for 

the 15-minute average. 

• If the organic vapor level is above 25 ppm at the perimeter of the work area, activities 

will be shutdown.  

All 15-minute readings will be recorded and be available for NYSDEC and NYSDOH 

personnel to review. Instantaneous readings, if any, used for decision purposes will also be 

recorded. 

 

Particulate Monitoring and Actions  

During exterior activities, particulate concentrations will be monitored continuously at 

the upwind and downwind perimeters of the exclusion zone at temporary particulate monitoring 
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stations. The particulate monitoring will be performed using real-time monitoring equipment 

capable of measuring particulate matter less than 10 micrometers in size (PM-10) and capable of 

integrating over a period of 15 minutes (or less) for comparison to the airborne particulate action 

level. The equipment will be equipped with an audible alarm to indicate exceedance of the action 

level. In addition, fugitive dust migration should be visually assessed during all work activities. 

• If the downwind PM-10 particulate level is 100 micrograms per cubic meter (mcg/m
3
) 

greater than background (upwind perimeter) for the 15-minute period or if airborne dust 

is observed leaving the work area, then dust suppression techniques will be employed.  

Work will continue with dust suppression techniques provided that downwind PM-10 

particulate levels do not exceed 150 mcg/m
3
 above the upwind level and provided that no 

visible dust is migrating from the work area. 

• If, after implementation of dust suppression techniques, downwind PM-10 particulate 

levels are greater than 150 mcg/m
3
 above the upwind level, work will be stopped and a 

re-evaluation of activities initiated. Work will resume provided that dust suppression 

measures and other controls are successful in reducing the downwind PM-10 particulate 

concentration to within 150 mcg/m3 of the upwind level and in preventing visible dust 

migration. 

All readings will be recorded and available for NYSDEC and NYSDOH personnel to 

review. If airborne dust is observed leaving the work area, then dust suppression measures, such 

as wetting the material with water, will be employed. Work will continue with dust suppression 

techniques provided that no visible dust is migrating from the work area. If, after implementation 

of dust suppression techniques, visible dust is still migrating from the work area, work will be 

stopped and re-evaluation of activities initiated. Work will resume provided that dust suppression 

measures and other controls are successful in preventing visible dust migration. 
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Community Health and Safety Plan

511 W. 21st St, NY, NY

This Community Health and Safety Plan (HASP) has been developed to outline measures that

will be implemented to protect the general public during remedial investigation activities at the

Site.

Site Access and Site Security

Site access will be controlled through locked doorways and other access points. During the

remedial investigation, all personnel will be required to sign in/out when entering or leaving the

building. Provisions will be made for the care and maintenance of public thoroughfares.

Sidewalks will be kept clean and free of ice, snow and debris. If equipment is temporarily staged

on the sidewalk or street prior to mobilization into the building an operator will be present at all

times and traffic cones or caution tape will be placed around the equipment. There will be no

staging of drums or soils on the sidewalks. During removal of drums and soils the area will be

cordoned off until all items are securely on the truck for off-site transportation.

Air Monitoring

If investigatory and/or remedial tasks are conducted outside of the building, real-time air

monitoring for VOCs and particulate levels at the perimeter of the exclusion zone or work area

will be performed. Continuous monitoring will be performed for all ground intrusive activities

and during the handling of contaminated or potentially contaminated media. Ground intrusive

activities include, but are not limited to, soil/waste excavation and handling, test pit excavation

or trenching, and the installation of soil borings or monitoring wells.

Periodic monitoring for VOCs will be performed during exterior non-intrusive activities, such as

the collection of soil and sediment samples or the collection of groundwater samples from

existing monitoring wells. Depending upon the proximity of potentially exposed individuals,

continuous monitoring may be performed during sampling activities.
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VOCs will be monitored at the downwind perimeter of the immediate work area (i.e., the

exclusion zone) on a continuous basis during invasive work. Upwind concentrations will be

measured at the start of each workday and periodically thereafter to establish background

conditions. The monitoring work will be performed using equipment appropriate to measure the

types of contaminants known or suspected to be present. The equipment will be calibrated at

least daily for the contaminant(s) of concern or for an appropriate surrogate.

Particulate Monitoring and Actions

During exterior activities, particulate concentrations will be monitored continuously at the

upwind and downwind perimeters of the exclusion zone at temporary particulate monitoring

stations. The particulate monitoring will be performed using real-time monitoring equipment

capable of measuring particulate matter less than 10 micrometers in size (PM-10) and capable of

integrating over a period of 15 minutes (or less) for comparison to the airborne particulate action

level. The equipment will be equipped with an audible alarm to indicate exceedance of the action

level. In addition, fugitive dust migration should be visually assessed during all work activities.

If airborne dust is observed leaving the work area, then dust suppression measures, such as

wetting the material with water, will be employed. Work will continue with dust suppression

techniques provided that no visible dust is migrating from the work area. If, after implementation

of dust suppression techniques, visible dust is still migrating from the work area, work will be

stopped and re-evaluation of activities initiated. Work will resume provided that dust suppression

measures and other controls are successful in preventing visible dust migration.


