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SITE MANAGEMENT PLAN

1.0 INTRODUCTION AND DESCRIPTION OF REMEDIAL

PROGRAM

1.1 INTRODUCTION

This document is required as an element of the remedial program at Hangar D1

Bay 1B Westchester County Airport (hereinafter referred to as the “Site”) under the New

York State (NYS) Inactive Hazardous Waste Disposal Site Remedial Program

administered by New York State Department of Environmental Conservation

(NYSDEC). The Site was remediated in accordance with Order on Consent No. W3-

0918-0204, Site # 3-60-037, which was executed on July 15, 2002.

1.1.1 General

ExxonMobil Oil Corporation (ExxonMobil) entered into an Order on Consent

with the NYSDEC to remediate a 1.6 acre site located in Harrison, Westchester County,

New York. This Order on Consent required the Remedial Party, ExxonMobil, to

investigate and remediate contaminated media at the Site. A figure showing the Site

location and boundaries of this 1.6-acre site is provided in Figure 1 and Figure 2. The

boundaries of the Site are more fully described in the metes and bounds Site description

that will be/is part of the Deed Restriction (Appendix A). ExxonMobil’s responsibilities

are limited to Hangar D1 Bay 1B as shown in the metes and bounds Site description and

as related to previous operations during its use by ExxonMobil.

After completion of the remedial work described in the Remedial Action Work

Plan, some contamination was left in the subsurface at this Site, which is hereafter

referred to as ‘remaining contamination.” This Site Management Plan (SMP) was

prepared to manage remaining contamination at the Site until the Deed Restriction is

extinguished in accordance with Section X.A.2 of the Order on Consent. All reports
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associated with the Site can be viewed by contacting the NYSDEC or its successor

agency managing environmental issues in New York State.

This SMP was prepared by Woodard & Curran, on behalf of ExxonMobil, in

accordance with the requirements in NYSDEC DER-10 Technical Guidance for Site

Investigation and Remediation, dated May 2010, and the guidelines provided by

NYSDEC. This SMP addresses the means for implementing the Institutional Controls

(ICs) and Engineering Controls (ECs) that are required by the Deed Restriction for the

Site.

1.1.2 Purpose

The Site contains contamination left after completion of the remedial action.

Engineering Controls have been incorporated into the Site remedy to control exposure to

remaining contamination during the use of the Site to ensure protection of public health

and the environment. A Deed Restriction to be granted to the NYSDEC, and recorded

with the Westchester County Clerk, will require compliance with this SMP and all ECs

and ICs placed on the Site. The ICs place restrictions on Site use, and mandate operation,

maintenance, monitoring and reporting measures for all ECs and ICs. This SMP

specifies the methods necessary ensure compliance with all ECs and ICs required by the

Deed Restriction for contamination that remains at the Site. This plan has been approved

by the NYSDEC, and compliance with this plan is required by the grantor of the Deed

Restriction and the grantor’s successors and assigns. This SMP may only be revised with

the approval of the NYSDEC.

This SMP provides a detailed description of all procedures required to manage

remaining contamination at the Site after completion of the Remedial Action, including:

(1) implementation and management of all Engineering and Institutional Controls; (2)

media monitoring; and (3) certification of results, and submittal of Periodic Review

Reports.

To address these needs, this SMP includes two plans: (1) an Engineering and

Institutional Control Plan for implementation and management of EC/ICs; and (2) a

Monitoring Plan for implementation of Site Monitoring.

This plan also includes a description of Periodic Review Reports for the periodic

submittal of data, information, recommendations, and certifications to NYSDEC.

It is important to note that:
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 This SMP details the site-specific implementation procedures that are required

by the Deed Restriction. Failure to properly implement the SMP is a violation

of the Deed Restriction, which is grounds for revocation of the Certificate of

Completion (COC);

 Failure to comply with this SMP is also a violation of Environmental

Conservation Law, 6NYCRR Part 375 and the Order on Consent No. W3-

0918-0204, Site # 3-60-037, and thereby subject to applicable penalties.

1.1.3 Revisions

Revisions to this plan will be proposed in writing to the NYSDEC’s project

manager. In accordance with the Deed Restriction for the Site (Appendix A), the

NYSDEC will provide a notice of any approved changes to the SMP, and append these

notices to the SMP that is retained in its files.

1.2 SITE BACKGROUND

The airport began operations in 1952 and Hangar D was also constructed in

1952. During the first 30 years of operation, the airport Hangar D1 Bay 1B was

managed by Gulf Oil under a long term lease with Westchester County. Mobil Oil

Corporation (now ExxonMobil) leased the space in Hangar D1 Bay 1B from 1982

until 1990 as a base for corporate flight operations and other air travel related

functions. The Hangar D1 Bay 1B space was used for routine aircraft maintenance.

Other uses included analytical laboratories, an electronic laboratory, and a small paint

booth used only for touch-up painting. On-site facilities also included administration

offices, a pilot's briefing room, conference room and an executive lounge. Hangar D1

Bay 1B was used by Mobil until the lease was transferred to Texaco, Inc. (Texaco) in

1990. The Site is currently occupied by Landmark Aviation and used for aircraft

operations.

During the lease transfer process, Texaco hired a consultant to perform an

environmental review of the property. The investigation revealed that chlorinated

volatile organic compounds (CVOCs) were present in the shallow soils beneath the

Hangar D1 Bay 1B floor in the area where drums of chlorinated solvents had

previously been stored.

These CVOCs, primarily 1,1,1-TCA and PCE, were used by Mobil and others

for routine aircraft maintenance. The area on the east/southeast side of Hangar D1 Bay
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1B, near the wall with Bay 2, was used for the storage of 55-gallon drums. This drum

storage area was the suspected source of the contamination.

According to the Record of Decision (ROD), an underground No. 2 Fuel Oil tank

was located behind (north of) the Hangar D building. No leaks were revealed during an

integrity test performed on the tank (circa 2002).

1.2.1 Site Location and Description

The Site is located near the eastern boundary of the Westchester County Airport

in Harrison, Westchester County, New York and is identified as Block 971 and Lot 8.1

on the Town Village of Harrison, New York Tax Map. The Site is an approximately 1.6-

acre area bounded by an airport access road and parking to the north, runways to the

south, and additional hangars to the east and west (see Figure 2). The boundaries of the

Site are more fully described in Appendix A – Metes and Bounds.

1.2.2 Site History

From October 1990 through January 1991, a pre-leasing environmental

assessment was completed for Texaco. The report of the findings was issued in

January 1991. Also completed in January 1991 was a soil gas survey beneath the

Hangar D1 Bay 1B floor slab. The results led to the need for additional investigation.

In March 1991, a subsurface investigation was conducted by Mobil Oil

Corporation. The report was issued in May 1991 and revealed total CVOCs in the soil up

to 54 parts per million (ppm) in the source area, where the solvent drums were previously

stored.

In 1993, the NYSDEC placed the Texaco Hangar Site (Hangar D1 Bay 1B) on

the New York State Registry of Inactive Hazardous Waste Disposal Sites (Registry) as a

Class 2a site. Class 2a is a temporary designation for a site that requires additional

investigation before a permanent listing can be assigned.

In 1994, a Preliminary Site Assessment (PSA) Consent Order was executed by

Mobil Oil Corporation and the NYSDEC.

In May 1995, Preliminary Site Assessment activities were performed and the

report of the findings (the PSA Report) was issued in August 1995. The results showed

elevated levels of CVOCs in soils and groundwater. During the PSA, 122 soil samples

were collected and the extent of the soil contamination was defined.
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In November 1995, a Supplemental PSA was completed that delineated the

horizontal extent of the shallow groundwater contamination. The report of the results was

issued in February 1996.

In March 1996, the Site was reclassified to a Class 2 site due to the exceedance of

groundwater standards and soil guidance values.

From 1996 to 2001, remedial investigation activities were conducted as described

in Section 1.3 with the Remedial Investigation and Feasibility Study reports submitted to

NYSDEC in December 2001. The ROD was issued by the NYSDEC in 2002. From

2003 to 2013, remedial actions were performed as described in Section 1.4.

1.2.3 Geologic Conditions

The surficial materials in the vicinity of the Site are comprised of various sands

and compacted sand, silt and gravel deposits. Subsurface investigations completed at the

Site revealed heterogeneous subsurface soils consisting of up to 15 feet of fill that was

likely placed as part of the airport construction. The material consists of poorly sorted

sand and silt with occasional pockets of cobbles. The fill overlies glacial and fluvial

sands and silts, which in turn overlie Mica Schist bedrock.

A buried stream channel is located beneath the center and northeast side of

Hangar D1 Bay 1B, approximately 20 feet below the ground. Bedrock in this area of the

hangar is located approximately thirteen feet to thirty feet below grade. The stream

channel generally trends north-south and terminates at Blind Brook, located immediately

south of the airport. Bedrock from the center of the hangar to the southwest side of the

hangar, which is not underlain by the former stream channel, is encountered at depths

ranging from one foot to 11 feet below grade.

Groundwater that occurs in the unconsolidated fill material is primarily limited

within the buried stream channel. Groundwater is located approximately 7 to 13 feet

below ground surface. The groundwater flow in the unconsolidated fill material follows

the trend of the buried stream channel, flowing to the south-southeast. The hydraulic

gradient of the shallow groundwater across the Site is approximately 0.02 feet/foot and

the average hydraulic conductivity is 0.000054 cm/s. A groundwater contour map is

shown on Figure 2.

Blind Brook is located 5,000 feet south of the Site and flows south to Long Island

Sound. Rye Lake, which is part of the Kensico Reservoir, is located approximately 3,500

feet west of the Site.
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A geologic section is shown in Figure 3.

A groundwater flow figure is shown in Figure 2.

1.3 SUMMARY OF REMEDIAL INVESTIGATION FINDINGS

A Remedial Investigation (RI) was performed to characterize the nature and

extent of contamination at the Site. The results of the RI are described in detail in the

following reports:

The RI was conducted in four phases. The first phase was conducted in November

1996, the second phase between April 1997 and July 1997, the third phase between

November 1999 and June 2000, and the fourth phase between August 2001 and November

2001. A report entitled Remedial Investigation, Hangar D, Bay 21, Westchester County

Airport dated December 2001 has been prepared which describes the field activities and

findings of the RI in detail.

Generally, the RI determined that chemical spills had resulted in the presence of a

number of hazardous wastes, including CVOCs such as 1,1,1-trichloroethane (1,1,1-

TCA) and tetrachloroethene (PCE), at the Site. The CVOC plume beneath Hangar D1

Bay 1B appears to have had several source areas including the former solvent storage

area under the south-southeastern portion of the hangar bay (MW-02 area) and one or

more additional source(s) upgradient of Hangar D1 Bay1B affecting the MW-01 area.

Below is a summary of Site conditions when the RI was performed from 1996

through 2001:

Soil

Soil investigations were conducted to assess the nature and extent of

contamination beneath the Site and to assess background soil conditions in the vicinity of

the Site. The extent of the soil contamination was defined by soil samples collected from

beneath Hangar D1 Bay 1B and the adjacent downgradient Hangar D2.

The most frequently detected CVOCs in Site soils were 1,1,1-TCA with

concentrations ranging from non-detect (ND) to 32 ppm, and PCE with concentrations

ranging from ND to 24 ppm. In the initial phases of investigation, petroleum

1 Hangar D1 Bay 1B is also referred to as Hangar D Bay 1, Hangar D Bay 1 (right half), Hangar D Bay 2
and the Texaco Hangar Site in various historic documents.
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hydrocarbons were detected at low levels in soil samples. However, as stated in the ROD,

subsequent investigations did not show significant levels of petroleum hydrocarbons

above SCGs; therefore, petroleum hydrocarbons were not considered contaminants of

concern for the Site.

The highest concentrations of CVOCs were detected from soil samples collected

in the vicinity of the former solvent storage area, located along the southern wall of

Hangar D1 Bay 1B. The highest contamination was concentrated in the top 6 inches of

soil beneath the concrete slab. The contamination in the source area was fairly localized,

with some lower levels of CVOCs detected northeast of the solvent storage area. Figure

4A shows soil impact as presented in the RI; concentrations of contaminants detected in

soil are summarized in Table 1 and sample locations are depicted on Figures 4B and 4C.

All concentrations met Restricted Commercial criteria for soil, and only PCE in sample

B-4C in the top 6 inches of soil exceeded Restricted Residential criteria at a concentration

of 24 ppm with a criterion of 19 ppm.

Site-Related Groundwater

Monitoring wells were installed at the Hangar D1 Bay 1B Site. The locations of

the monitoring wells are shown on Figure 2 and a summary of well installation is

included in Table 2. The multilevel monitoring wells (overburden, shallow bedrock and

deeper bedrock) installed at Hangar D, and at the airport in general, indicate that CVOC

concentrations are greatest in the deep overburden and shallow bedrock, and decrease

with depth in the bedrock. Attenuation is occurring through dilution, dispersion and

degradation within the plume.

The CVOCs detected most frequently included 1,1,1-TCA ranging from ND to

980 ppb, PCE ranging from ND to 571 ppb, TCE ranging from ND to 600 ppb, cis-1,2-

DCE ranging from ND to 3,400 ppb, 1,1-DCA ranging from ND to 5,800 ppb and

chloroethane ranging from ND to 5,500 ppb. All maximum concentrations were in

samples from well MW-2 in the vicinity of the SVE system, with the exception of PCE

that was measured at maximum concentration in a sample from well MW-13 near the

upgradient Hangar D1 Bay 1B wall.
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Original groundwater monitoring indicated that the groundwater plume originated

below the MW-2 area (former solvent storage area) and extended south in the direction of

groundwater flow. Sampling indicated that the plume had not reached the far southern

end of Hangar D, where two off-site bedrock wells, MW-11D and MW-11S were located

and destroyed during airport activities in 2008. Subsequent, additional wells installed at

Hangar D1 Bay 1B and upgradient indicate the potential for additional sources upgradient

of the former solvent storage area.

Concentrations of contaminants detected in monitoring wells since 1996 are

summarized in Table 3. Figure 4A shows groundwater impact as presented in the RI, and

well locations are depicted on Figure 2.

Site-Related Soil Vapor Intrusion

Soil gas samples were collected from beneath Hangar D1 Bay 1B. The results of

the soil gas sampling showed a similar distribution of contaminants as the soil samples.

The compounds with the highest concentrations were 1,1,1-TCA with results ranging

from ND to 871 ppb and PCE with results ranging from ND to 168 ppb. Figure 4A shows

areas of impact as presented in the RI; concentrations of contaminants detected in soil

vapor at the time of the RI are summarized in Table 4 and sample locations are depicted

on Figure 4D.

1.4 SUMMARY OF REMEDIAL ACTIONS

The Site was remediated in accordance with the NYSDEC-approved Remedial

Action Work Plan dated January 2003 and the “Soil Vapor Investigation Work Plan”

dated September 2005, the “Work Scope for a Supplemental Potassium Permanganate

Application” dated October 2008, well installation work plans dated April 2011 and May

2013, and the “Trial SVE System Shut-Down and SVI Work Plan” dated November

2013.

The following is a summary of the Remedial Actions performed at the Site:

1. Execution and recording of a Deed Restriction to restrict land use and prevent

future exposure to any contamination remaining at the Site.
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2. Installation and operation of a soil vapor extraction (SVE) system in the

vicinity of well MW-02 (former solvent storage area) from February 2004 to

September 2013.

3. In-situ chemical oxidation (Potassium Permanganate) additions in the vicinity

of wells MW-01 and MW-02 in August 2001, September 2004 and

November/December 2008.

4. Development and implementation of a Site Management Plan for long term

management of remaining contamination as required by the Deed Restriction,

which includes plans for: (1) Institutional and Engineering Controls, (2)

monitoring, and (3) reporting;

Remedial activities were completed at the Site in September 2013.

1.4.1 Removal of Contaminated Materials from the Site

Soil Cleanup Objectives for the Site are Restricted Commercial Use in

conjunction with remediation goals from the ROD as follows:

 Eliminate, to the extent practicable, exposures to soil and groundwater;

 Eliminate, to the extent practicable, the migration of contaminants into the

groundwater;

 Eliminate, to the extent practicable, ingestion of groundwater affected by

the Site that does not attain NYSDOH Part 5 Drinking Water Standards;

 Eliminate, to the extent practicable, off-site migration of groundwater that

does not attain NYSDEC Class GA Ambient Water Quality Criteria; and

 Eliminate, to the extent practicable, exceedances of applicable

environmental quality standards related to releases of contaminants to the

waters of the state.

Operation of the SVE remediation system resulted in the removal of

approximately 12.1 pounds of CVOCs and their breakdown products: 1,1,1-TCA, PCE,

trichloroethene (TCE), 1,1-dichloroethane (1,1-DCA), 1,1-dichloroethene (1,1-DCE), cis-
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1,2-dichloroethene (cis-1,2-DCE), trans-1,2-dichloroethene (trans-1,2-DCE),

chloroethane and vinyl chloride.

A list of the soil cleanup objectives (SCOs) for the primary contaminants of

concern (COCs) and applicable land use for this Site is provided in Table 5.

1.4.2 Site-Related Treatment Systems

A SVE system was installed and started-up in February 2004 and operated until

September 2013 (refer to Section 2.2.1). The SVE system was installed in the vicinity of

well MW-02 to address CVOCs in soil from the former solvent storage area. The SVE

system was housed in a free-standing wooden shed to the south immediately outside the

Hangar D1 Bay 1B doors. The SVE system used a 5 horsepower blower manifolded to

five vertical wells. The SVE system off-gas was treated by means of four 200-pound

granular activated carbon (GAC) absorbers prior to discharge to atmosphere. The SVE

system wells and shed are shown on Figure 2 and SVE system design drawings are

included in Appendix B.

The In-situ Chemical Oxidation activities involved subsurface additions of

Potassium Permanganate as follows:

 In August 2001, approximately 819 pounds of Potassium Permanganate were

added to seven injection points in the vicinity of wells MW-01 and MW-02 as

depicted on Figure 2.

 In September 2004, approximately 1,100 pounds of Potassium Permanganate

were added to the 2001 injection points.

 In November and December 2008, approximately 110 pounds of Potassium

Permanganate were added to four injection points in the vicinity of well MW-01

as depicted on Figure 2.

1.4.3 Remaining Contamination

CVOCs were detected in soils in the vicinity of the former drum storage area

beneath the Hangar D1 Bay 1B floor. Soils in that area, as measured by resulting
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concentrations in soil vapor and groundwater, have been remediated by operation of the

soil vapor extraction system and additions of Potassium Permanganate.

The highest concentrations of CVOCs in groundwater are upgradient and along

the northwest Hangar D1 Bay 1B wall (refer to Section 3.3.1).

CVOCs in soil vapor and indoor air samples include TCE and 1,1,1-TCA (refer to

Section 3.3.2).

Table 6 and Figure 5 summarize the results of all soil samples at the Site after

implementation of Remedial Actions. All results meet the SCOs for unrestricted use of

the Site. Historic results met Restricted Commercial criteria for soil, and only PCE in

sample B-4C in the top 6 inches of soil beneath the Hangar D1 Bay 1B floor in the

vicinity of the SVE system exceeded Restricted Residential criteria at a concentration of

24 ppm with a criterion of 19 ppm (refer to Section 1.3).
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2.0 ENGINEERING AND INSTITUTIONAL CONTROL

PLAN

2.1 INTRODUCTION

2.1.1 General

Since remaining contaminated groundwater exists beneath the Site, Engineering

Controls and Institutional Controls (EC/ICs) are required to protect human health and the

environment. This Engineering and Institutional Control Plan describes the procedures

for the implementation and management of all EC/ICs at the Site. The EC/IC Plan is one

component of the SMP and is subject to revision by NYSDEC.

2.1.2 Purpose

This plan provides:

 A description of all EC/ICs on the Site;

 The basic implementation and intended role of each EC/IC;

 A description of the key components of the ICs set forth in the Deed

Restriction;

 A description of the features to be evaluated during each required inspection

and periodic review;

 A description of plans and procedures to be followed for implementation of

EC/ICs, such as the implementation of the Excavation Work Plan for the

proper handling of remaining contamination that may be disturbed during

maintenance or redevelopment work on the Site; and

 Any other provisions necessary to identify or establish methods for

implementing the EC/ICs required by the Site remedy, as determined by the

NYSDEC.
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2.2 ENGINEERING CONTROLS

2.2.1 Engineering Control Systems

On September 17, 2013, the SVE system was shut-down for routine maintenance

activities and could not be restarted. Due to the operational status of the SVE blower, the

“Trial SVE System Shut Down and Revised Soil Vapor Investigation Work Plan” was

submitted to NYSDEC and NYSDOH on November 7, 2013 and approved with

modifications on November 14, 2013. The SVE system remains off pending completion

of monitoring per Section 3.2.1 and permission to permanently dismantle the system is

granted in writing by the NYSDEC. For record purposes, SVE system design drawings

are included in Appendix B.

2.2.2 Criteria for Completion of Remediation/Termination of Remedial Systems

Groundwater monitoring activities to assess natural attenuation will continue, as

determined by the NYSDEC, until residual groundwater concentrations are found to be

consistently below NYSDEC standards or have become asymptotic at an acceptable level

over an extended period. Monitoring will continue until permission to discontinue is

granted in writing by the NYSDEC. If groundwater contaminant levels become

asymptotic at a level that is not acceptable to the NYSDEC, additional source removal,

treatment and/or control measures will be evaluated.

2.3 INSTITUTIONAL CONTROLS

A series of Institutional Controls is required by the ROD to: (1) implement,

maintain and monitor Engineering Control systems; (2) prevent future exposure to

remaining contamination by controlling disturbances of the subsurface contamination;

and, (3) limit the use and development of the Site to Restricted Commercial uses only.

Adherence to these Institutional Controls on the Site is required by the Deed Restriction

(Appendix A) and will be implemented under this Site Management Plan. These

Institutional Controls are:

 Compliance with the Deed Restriction and this SMP by the Grantor and the

Grantor’s successors and assigns;
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 All Engineering Controls on the Controlled Property must be inspected at a

frequency and in a manner defined in the SMP.

 Groundwater, soil vapor and other environmental or public health monitoring

must be performed as defined in this SMP;

 Data and information pertinent to Site Management of the Controlled Property

must be reported at the frequency and in a manner defined in this SMP;

Institutional Controls identified in the Deed Restriction may not be discontinued

without an amendment to or extinguishment of the Deed Restriction subject to approval

of the NYSDEC.

The Site has a series of Institutional Controls in the form of Site restrictions.

Adherence to these Institutional Controls is required by the Deed Restriction. Site

restrictions that apply to the Controlled Property are:

 The property may only be used for Restricted Commercial use provided that

the long-term Engineering and Institutional Controls included in this SMP are

employed.

 The property may not be used for a higher level of use, such as unrestricted,

residential and restricted residential use without additional remediation and

amendment of the Deed Restriction, as approved by the NYSDEC;

 All future activities on the property that will disturb remaining contaminated

material must be conducted in accordance with this SMP;

 The use of the groundwater underlying the property is prohibited without

treatment rendering it safe for intended use (refer to Figure 6);

 The potential for vapor intrusion must be evaluated for any buildings

developed in the area noted on Figure 7, and any potential impacts that are

identified must be monitored or mitigated;

 Vegetable gardens and farming on the property are prohibited;

 The Site owner or remedial party will submit to NYSDEC a written statement

that certifies, under penalty of perjury, that: (1) controls employed at the

Controlled Property are unchanged from the previous certification or that any

changes to the controls were approved by the NYSDEC; and, (2) nothing has

occurred that impairs the ability of the controls to protect public health and
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environment or that constitute a violation or failure to comply with the SMP.

NYSDEC retains the right to access such Controlled Property at any time in

order to evaluate the continued maintenance of any and all controls. This

certification shall be submitted annually, or an alternate period of time that

NYSDEC may allow and will be made by an expert that the NYSDEC finds

acceptable.

2.3.1 Excavation Work Plan

The Site has been remediated for Restricted Commercial use. Any future

intrusive work that will encounter or disturb the remaining contamination will be

performed in compliance with the Excavation Work Plan (EWP) that is attached as

Appendix C to this SMP. Any work conducted pursuant to the EWP must also be

conducted in accordance with the procedures defined in a Health and Safety Plan (HASP)

and Community Air Monitoring Plan (CAMP) prepared for the Site. A sample HASP is

attached as Appendix D to this SMP that is in current compliance with DER-10, and 29

CFR 1910, 29 CFR 1926, and all other applicable Federal, State and local regulations.

Based on future changes to State and federal health and safety requirements, and specific

methods employed by future contractors, the HASP and CAMP will be updated and re-

submitted with the notification provided in Section C-1 of the EWP. Any intrusive

construction work will be performed in compliance with the EWP, HASP and CAMP,

and will be included in the periodic inspection and certification reports submitted under

the Site Management Reporting Plan (See Section 5).

The Site owner and associated parties preparing the remedial documents

submitted to the State, and parties performing this work, are completely responsible for

the safe performance of all intrusive work, the structural integrity of excavations, proper

disposal of excavation de-water, control of runoff from open excavations into remaining

contamination, and for structures that may be affected by excavations (such as building

foundations and bridge footings). The Site owner will ensure that Site development

activities will not interfere with, or otherwise impair or compromise, the engineering

controls described in this SMP.
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2.3.2 Soil Vapor Intrusion Evaluation

Prior to the construction of any enclosed structures located over areas that contain

remaining contamination and the potential for soil vapor intrusion (SVI) has been

identified (see Figures 6 and 7), an SVI evaluation will be performed to determine

whether any mitigation measures are necessary to eliminate potential exposure to vapors

in the proposed structure. Alternatively, an SVI mitigation system may be installed as an

element of the building foundation without first conducting an investigation. This

mitigation system will include a vapor barrier and passive sub-slab depressurization

system that is capable of being converted to an active system.

Prior to conducting an SVI investigation or installing a mitigation system, a work

plan will be developed and submitted to the NYSDEC and NYSDOH for approval. This

work plan will be developed in accordance with the most recent NYSDOH “Guidance for

Evaluating Vapor Intrusion in the State of New York”. Measures to be employed to

mitigate potential vapor intrusion will be evaluated, selected, designed, installed, and

maintained based on the SVI evaluation, the NYSDOH guidance, and construction details

of the proposed structure.

Preliminary (unvalidated) SVI sampling data will be forwarded to the NYSDEC

and NYSDOH for initial review and interpretation. Upon validation, the final data will

be transmitted to the agencies, along with a recommendation for follow-up action, such

as mitigation. Validated SVI data will be transmitted to the property owner within 30

days of validation. If any indoor air test results exceed NYSDOH guidelines, relevant

NYSDOH fact sheets will be provided to all tenants and occupants of the property within

15 days of receipt of validated data.

SVI sampling results, evaluations, and follow-up actions will also be summarized

in the next Periodic Review Report.
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2.4 INSPECTIONS AND NOTIFICATIONS

2.4.1 Inspections

Inspections of all remedial components installed at the Site will be conducted at

the frequency specified in the SMP Monitoring Plan schedule. A comprehensive site-

wide inspection will be conducted in accordance with Table 8 or as approved by the

NYSDEC and/or NYSDOH, regardless of the frequency of the Periodic Review Report.

The inspections will determine and document the following:

 Whether Engineering Controls continue to perform as designed;

 If these controls continue to be protective of human health and the environment;

 Compliance with requirements of this SMP and the Deed Restriction;

 Achievement of remedial performance criteria;

 Sampling and analysis of appropriate media during monitoring events;

 If Site records are complete and up to date; and

 Changes, or needed changes, to the remedial or monitoring system;

Inspections will be conducted in accordance with the procedures set forth in the

Monitoring Plan of this SMP (Section 3). The reporting requirements are outlined in the

Periodic Review Reporting section of this plan (Section 5).

If an emergency, such as a natural disaster or an unforeseen failure of any of the

ECs occurs, an inspection of the Site will be conducted within 5 days of the event to

verify the effectiveness of the EC/ICs implemented at the Site by a qualified

environmental professional as determined by NYSDEC.

2.4.2 Notifications

Notifications will be submitted by the property owner to the NYSDEC Site

Control Section Chief and Project Manager as needed for the following reasons:

 60-day advance notice of any proposed changes in Site use that are required under

the terms of the Order on Consent, 6NYCRR Part 375, and/or Environmental

Conservation Law.

 60-day advance notice of any proposed ground-intrusive activities pursuant to the

Excavation Work Plan.
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 Notice within 48-hours of any damage or defect to the foundation, structures or

engineering control that reduces or has the potential to reduce the effectiveness of

an Engineering Control and likewise any action to be taken to mitigate the

damage or defect.

 Verbal notice by noon of the following day of any emergency, such as a fire,

flood, or earthquake that reduces or has the potential to reduce the effectiveness of

Engineering Controls in place at the Site, with written confirmation within 7 days

that includes a summary of actions taken, or to be taken, and the potential impact

to the environment and the public.

 Follow-up status reports on actions taken to respond to any emergency event

requiring ongoing responsive action shall be submitted to the NYSDEC within 45

days and shall describe and document actions taken to restore the effectiveness of

the ECs.

Any change in the ownership of the Site or the responsibility for implementing

this SMP will include the following notifications:

 At least 60 days prior to the change, the NYSDEC Site Control Section Chief and

Project Manager will be notified in writing of the proposed change. This will

include a certification that the prospective purchaser has been provided with a

copy of the Order on Consent, and all approved work plans and reports, including

this SMP

 Within 15 days after the transfer of all or part of the Site, the new owner’s name,

contact representative, and contact information will be confirmed in writing.

2.5 CONTINGENCY PLAN

Emergencies may include injury to personnel, fire or explosion, environmental

release, or serious weather conditions.

2.5.1 Emergency Telephone Numbers

In the event of any environmentally related situation or unplanned occurrence

requiring assistance the Owner or Owner’s representative(s) should contact the

appropriate party from the contact list below. For emergencies, appropriate emergency

response personnel should be contacted. Prompt contact should also be made to the
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qualified environmental professional. These emergency contact lists must be maintained

in an easily accessible location at the Site.

Table 7: Emergency and Other Contact Numbers

Medical, Fire, and Police: 911

One Call Center:
(800) 272-4480

(3 day notice required for utility markout)

Poison Control Center: (800) 222-1222

Pollution Toxic Chemical Oil Spills: (800) 424-8802

NYSDEC Spills Hotline (800) 457-7362

Remedial Party:

ExxonMobil Oil Corporation.
(718) 404-0674

Qualified Professional:

Woodard & Curran
(203) 271-0379

* Note: Contact numbers subject to change and should be updated as necessary

2.5.2 Map and Directions to Nearest Health Facility

Site Location: Hangar D1 Bay 1B, Westchester County Airport

Nearest Hospital Name: White Plains Hospital

Hospital Location: 41 E Post Road, White Plains, NY 10601

Hospital Telephone: (914) 681-0600

Directions to the Hospital:

1. Head southeast on Airport Rd/Westchester Airport County Rd

2. At the traffic circle, continue straight to stay on Airport Rd

3. Continue onto New King St

4. Turn left onto NY-120 S/Purchase St

5. Take the 1st right onto Airport Rd
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6. Turn left onto the Interstate 684 S ramp to Interstate 287

7. Merge onto I-684 S

8. Take the Interstate 287 W exit toward White Plains

9. Follow signs for Westchester Ave and merge onto Westchester Ave

10. Keep right to stay on Westchester Ave

11. Slight left to stay on Westchester Ave

12. Turn left onto S Broadway

13. Continue onto E Post Rd

Total Distance: 8.5 miles

Total Estimated Time: 17 minutes

Figure 8: Map Showing Route from the Site to the Hospital:
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2.5.3 Response Procedures

As appropriate, the fire department and other emergency response group will be

notified immediately by telephone of the emergency. The emergency telephone number

list is found at the beginning of this Contingency Plan (Table 7). The list will also be

posted prominently at the Site and made readily available to all personnel at all times.

Should a spill or release occur which is a threat to human health or the

environment, the employee observing the spill will first conduct or request an evacuation

of all people at risk. Employees must report any chemical spill or release per the

applicable HASP requirements to the Project Manager, and coordinate any additional

notifications required as dictated by the incident. In the event of a spill or release that is

not an immediate threat to human health or the environment, Site personnel, per the

applicable HASP requirements, may initiate containment and control measures. As

appropriate, air monitoring will be implemented and personal protection equipment will

be donned prior to initiating any containment and control measures. Depending upon the

nature of the spill, containment and control measures may include using sorbent

materials, constructing temporary containment, or containing leaks and transferring

contents from one container to another.

In the event of an evacuation, the individual activating the evacuation shall

verbally communicate to the other Site personnel that there is an emergency condition

and that they should evacuate from the work area. If contact cannot be made verbally

with the other Site personnel, any of the following systems can be used as long as the

system is audible above background noise: Site vehicle horn, a whistle, an air horn, or

other acceptable device. The system to be used for initiating an evacuation from the Site

shall be discussed with the other Site personnel prior to beginning the work.

Site activities shall be those limited to the prevailing HASP. Any changes to the

scope of work will require review of the HASP and this Contingency Plan, and

amendments will include additional health and safety measures as warranted by those

tasks.
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3.0 SITE MONITORING PLAN

3.1 INTRODUCTION

3.1.1 General

The Monitoring Plan describes the measures for evaluating the performance and

effectiveness of the remedy to reduce or mitigate contamination at the Site and all

affected Site media identified below. Monitoring of other Engineering Controls is

described in Chapter 4, Operation, Monitoring and Maintenance Plan. This Monitoring

Plan may only be revised with the approval of NYSDEC.

3.1.2 Purpose and Schedule

This Monitoring Plan describes the methods to be used for:

 Sampling and analysis of all appropriate media (e.g., groundwater, indoor air, soil

vapor, soils);

 Assessing compliance with applicable NYSDEC standards, criteria and guidance,

particularly ambient groundwater standards and Part 375 SCOs for soil;

 Assessing achievement of the remedial performance criteria.

 Evaluating Site information periodically to confirm that the remedy continues to

be effective in protecting public health and the environment; and

 Preparing the necessary reports for the various monitoring activities.

To adequately address these issues, this Monitoring Plan provides information on:

 Sampling locations, protocol, and frequency;

 Information on all designed monitoring systems (e.g., well logs);

 Analytical sampling program requirements;

 Reporting requirements;

 Quality Assurance/Quality Control (QA/QC) requirements;

 Inspection and maintenance requirements for monitoring wells;

 Monitoring well decommissioning procedures; and
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 Inspection and periodic certification.

Quarterly monitoring of the performance of the remedy and overall reduction in

contamination on-site has been conducted for 12 years (since 2001). Trends in

contaminant levels in air, soil, and/or groundwater in the affected areas, will be evaluated

to determine if the remedy continues to be effective in achieving remedial goals.

Monitoring programs are summarized in Table 8 and outlined in detail in Sections 3.2

and 3.3 below.

Table 8: Monitoring/Inspection/Reporting Schedule

* The frequency of events and submission of reports will be conducted as specified until otherwise

approved by NYSDEC and/or NYSDOH.

3.2 COVER SYSTEM MONITORING

The remedial program does not include a cover system. Monitoring airport

structures, such as the Hangar D1 Bay 1B floor, is included in Section 3.4.

Monitoring Program Frequency* Matrix Analysis

Post-Remediation

Quarterly from November 2013
through November 2014, then

Annually for 2 years
(coincidental with 2015/2016
and 2016/2017 soil vapor/air

sampling below)

Groundwater
VOCs by EPA
Method 8260

Post-Remediation,
Including Site-Wide

Inspection

Semi-annually for 1 year
(2013/2014 heating season), then

Annually for 3 years
(2014/2015,2015/2016, and
2016/2017 heating seasons)

Soil Vapor,
Indoor and

Outdoor Air

VOCs by EPA
Method TO-15
Compendium

List

Periodic Review Reports

Quarterly by the 10th of April,
July, October and January

through January 2015, then
Annually for 2 years (60 days
following receipt of analytical,
on or about February 2016 and

February 2017)

All data
available
during the
reporting

period
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3.3 MEDIA MONITORING PROGRAM

3.3.1 Groundwater Monitoring

Groundwater monitoring will be performed on a periodic basis to assess the

performance of the remedy.

The network of monitoring wells has been installed to monitor both up-gradient

and down-gradient groundwater conditions at the Site. The network of on-site wells has

been designed based on the following criteria (see Table 2 and Figure 2):

 Wells were installed to sample groundwater in the overburden, and in shallow and

deep bedrock.

 Wells were installed surrounding the Hangar D1 Bay 1B in upgradient, cross-

gradient, and downgradient directions from the primary flow path to the

southeast.

Baseline post-remedial groundwater quality conditions (November 2013) are

included on Figure 6. Monitoring well construction logs are included in Appendix E.

The sampling frequency may be modified with the approval NYSDEC. The SMP

will be modified to reflect changes in sampling plans approved by NYSDEC.

Deliverables for the groundwater monitoring program are specified below.

3.3.1.1 Sampling Protocol

All monitoring well sampling activities will be recorded in a field book and a

groundwater-sampling log presented in Appendix F. Other observations (e.g., well

integrity, etc.) will be noted on the well sampling log. The well sampling log will serve as

the inspection form for the groundwater monitoring well network.

Sampling protocols are included in the Quality Assurance Project Plan (QAPP) in

Appendix G.

3.3.1.2 Monitoring Well Repairs, Replacement and Decommissioning

If biofouling or silt accumulation occurs in the on-site and/or off-site monitoring

wells, the wells will be physically agitated/surged and redeveloped. Additionally,
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monitoring wells will be properly decommissioned and replaced (as per the Monitoring

Plan), if an event renders the wells unusable.

Repairs and/or replacement of wells in the monitoring well network will be

performed based on assessments of structural integrity and overall performance.

The NYSDEC will be notified prior to any repair or decommissioning of

monitoring wells for the purpose of replacement, and the repair or decommissioning and

replacement process will be documented in the subsequent Periodic Review Report. Well

decommissioning without replacement will be done only with the prior approval of

NYSDEC. Well abandonment will be performed in accordance with NYSDEC’s

“Groundwater Monitoring Well Decommissioning Procedures.” Monitoring wells that

are decommissioned because they have been rendered unusable will be reinstalled in the

nearest available location, unless otherwise approved by the NYSDEC.

3.3.2 Soil Vapor, Indoor and Outdoor Air Monitoring

Soil vapor, indoor, and outdoor air monitoring will be performed on a periodic

basis to assess the performance of the remedy. Post-remedial soil vapor conditions are

included in Table 9 and sample locations are depicted on Figure 7. Sampling protocols

are included in the QAPP in Appendix G.

The sampling frequency may be modified with the approval NYSDEC. The SMP

will be modified to reflect changes in sampling plans approved by NYSDEC.

3.4 SITE WIDE INSPECTION

Site-wide inspections will be performed on a regular schedule in accordance with

Table 8. During these inspections, an inspection form will be completed (Appendix F).

The form will compile sufficient information to assess the following:

 Compliance with all ICs, including Site usage;

 An evaluation of the condition and continued effectiveness of ECs;

 General Site conditions at the time of the inspection;
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 The Site management activities being conducted including, where appropriate,

confirmation sampling and a health and safety inspection; and

 Confirm that Site records are up to date.

3.5 MONITORING QUALITY ASSURANCE/QUALITY CONTROL

All sampling and analyses will be performed in accordance with the requirements

of the Quality Assurance Project Plan (QAPP) prepared for the Site (Appendix G). Main

Components of the QAPP include:

 QA/QC Objectives for Data Measurement;

 Sampling Program:

o Sample containers will be properly washed, decontaminated, and

appropriate preservative will be added (if applicable) prior to their use by

the analytical laboratory. Containers with preservative will be tagged as

such.

o Sample holding times will be in accordance with the NYSDEC ASP

requirements.

o Field QC samples (e.g., trip blanks, coded field duplicates, and matrix

spike/matrix spike duplicates) will be collected as necessary.

 Sample Tracking and Custody;

 Calibration Procedures:

o All field analytical equipment will be calibrated immediately prior to each

day's use. Calibration procedures will conform to manufacturer's standard

instructions.

o The laboratory will follow all calibration procedures and schedules as

specified in USEPA SW-846 and subsequent updates that apply to the

instruments used for the analytical methods.

 Analytical Procedures;

 Preparation of a Data Usability Summary Report (DUSR), which will present the

results of data validation, including a summary assessment of laboratory data

packages, sample preservation and chain of custody procedures, and a summary
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assessment of precision, accuracy, representativeness, comparability, and

completeness for each analytical method.

 Internal QC and Checks;

 QA Performance and System Audits;

 Preventative Maintenance Procedures and Schedules;

 Corrective Action Measures.

3.6 MONITORING REPORTING REQUIREMENTS

Forms and any other information generated during regular monitoring events and

inspections will be kept on file on-site. All forms, and other relevant reporting formats

used during the monitoring/inspection events, will be (1) subject to approval by

NYSDEC and (2) submitted at the time of the Periodic Review Report, as specified in the

Reporting Plan of this SMP.

All monitoring results will be reported to NYSDEC on a periodic basis in the

Periodic Review Report. A letter report will also be prepared if required by NYSDEC,

subsequent to each sampling event. The report (or letter) will include, at a minimum:

 Date of event;

 Personnel conducting sampling;

 Description of the activities performed;

 Type of samples collected (e.g., sub-slab vapor, indoor air, outdoor air, etc.);

 Copies of all field forms completed (e.g., well sampling logs, chain-of-custody

documentation, etc.);

 Sampling results in comparison to appropriate standards/criteria;

 A figure illustrating sample type and sampling locations;

 Copies of all laboratory data sheets and the required laboratory data deliverables

required for all points sampled (o be submitted electronically in the NYSDEC-

identified format);

 Any observations, conclusions, or recommendations; and
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 A determination as to whether groundwater conditions have changed since the last

reporting event.

Data will be reported in hard copy or digital format as determined by NYSDEC. A

summary of the monitoring program deliverables are summarized in Table 8. After

completion of monitoring and reporting activities, a petition will be submitted to

NYSDEC for a “No Further Action” decision document, to discontinue monitoring, and

to dismantle the SVE system.



29

4.0 OPERATION AND MAITENANCE PLAN

The Site has been remediated and does not rely on any mechanical systems, such

as sub-slab depressurization systems or air sparge/ soil vapor extraction systems to

protect public health and the environment. Therefore, the operation and maintenance of

such components is not included in this SMP. Information on non-mechanical

Engineering Controls is provided in Section 3 - Engineering and Institutional Control

Plan.
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5.0 INSPECTIONS, REPORTING AND CERTIFICATIONS

5.1 SITE INSPECTIONS

5.1.1 Inspection Frequency

All inspections will be conducted at the frequency specified in the schedules

provided in Section 3 Monitoring Plan and of this SMP.

5.1.2 Inspection Forms, Sampling Data, and Maintenance Reports

All inspections and monitoring events will be recorded on the appropriate forms

for their respective system which are contained in Appendix F. These forms are subject to

NYSDEC revision.

All applicable inspection forms and other records, including all media sampling

data and system maintenance reports, generated for the Site during the reporting period

will be provided in electronic format in the Periodic Review Report.

5.1.3 Evaluation of Records and Reporting

The results of the inspection and Site monitoring data will be evaluated as part of

the EC/IC certification to confirm that the:

 EC/ICs are in place, are performing properly, and remain effective;

 The Monitoring Plan is being implemented;

 Operation and maintenance activities are being conducted properly; and,

based on the above items,

 The Site remedy continues to be protective of public health and the

environment and is performing as designed in the ROD.

5.2 CERTIFICATION OF INSTITUTIONAL CONTROLS

For each institutional control identified for the Site, I certify that all of the

following statements are true:
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 The institutional control employed at this Site is unchanged from the date the

control was put in place, or last approved by the Department;

 Nothing has occurred that would impair the ability of the control to protect the

public health and environment;

 Nothing has occurred that would constitute a violation or failure to comply with

any Site management plan for this control;

 Access to the Site will continue to be provided to the Department to evaluate the

remedy, including access to evaluate the continued maintenance of this control;

 If a financial assurance mechanism is required under the oversight document for

the Site, the mechanism remains valid and sufficient for the intended purpose

under the document;

 Use of the Site is compliant with the Deed Restriction.

 The information presented in this report is accurate and complete.

 I certify that all information and statements in this certification form are true. I

understand that a false statement made herein is punishable as a Class “A”

misdemeanor, pursuant to Section 210.45 of the Penal Law. I, [name], of

[business address], am certifying as Respondent’s Designated Site Representative.

The signed certification will be included in the Periodic Review Report described

below.

5.3 PERIODIC REVIEW REPORT

A Periodic Review Report will be submitted to the Department in accordance

with Table 8, beginning fifteen months after the Certificate of Completion or equivalent

document (e.g., Satisfactory Completion Letter, No Further Action Letter, etc.) is issued.

In the event that the Site is subdivided into separate parcels with different ownership, a

single Periodic Review Report will be prepared that addresses the Site described in

Appendix A (Metes and Bounds). The report will be prepared in accordance with

NYSDEC DER-10 and submitted within 30 days of the end of each certification period.
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Media sampling results will also incorporated into the Periodic Review Report. The

report will include:

 Identification, assessment and certification of all ECs/ICs required by the remedy

for the Site;

 Results of the required annual Site inspections and severe condition inspections, if

applicable;

 All applicable inspection forms and other records generated for the Site during the

reporting period in electronic format;

 A summary of any discharge monitoring data and/or information generated during

the reporting period with comments and conclusions;

 Data summary tables and graphical representations of contaminants of concern by

media (groundwater, soil vapor), which include a listing of all compounds

analyzed, along with the applicable standards, with all exceedances highlighted.

These will include a presentation of past data as part of an evaluation of

contaminant concentration trends;

 Results of all analyses, copies of all laboratory data sheets, and the required

laboratory data deliverables for all samples collected during the reporting period

will be submitted electronically in a NYSDEC-approved format;

 A Site evaluation, which includes the following:

o The compliance of the remedy with the requirements of the site-specific

ROD;

o Any new conclusions or observations regarding Site contamination based

on inspections or data generated by the Monitoring Plan for the media

being monitored;

o Recommendations regarding any necessary changes to the remedy and/or

Monitoring Plan; and

o The overall performance and effectiveness of the remedy.

The Periodic Review Report will be submitted, in hard-copy format, to the

NYSDEC in which the Site is located, and in electronic format to NYSDEC and the

NYSDOH Bureau of Environmental Exposure Investigation.
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5.4 CORRECTIVE MEASURES PLAN

If any component of the remedy is found to have failed, or if the periodic

certification cannot be provided due to the failure of an institutional or engineering

control, a corrective measures plan will be submitted to the NYSDEC for approval. This

plan will explain the failure and provide the details and schedule for performing work

necessary to correct the failure. Unless an emergency condition exists, no work will be

performed pursuant to the corrective measures plan until it is approved by the NYSDEC.
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TABLE 2 - MONITORING WELL NETWORK
Westchester County Airport Hangar D1 Bay 1B

Site No. 360037

Location Well ID

Date

Installed

Well

Diameter

(inches)

Screen Slot

Size

Total Depth

(feet)

Depth to

Rock (feet)
1

Screened

Interval

(feet)

Top of

Casing

Elevation

(feet)
2

Well Type
MW-5 11/9/1999 2 10 15 -- 5-15 411.83 Overburden

MW-15S 6/10/2011 3 open 26.5 10 15-26.5 411.99 Rock
MW-16 6/9/2011 2 20 12 9 5-12 411.69 Overburden

MW-17S 6/9/2011 2 20 35 13 25-35 411.39 Rock
MW-18 6/10/2011 2 20 15 -- 5-15 411.81 Overburden
MW-19 6/15/2012 2 10 15 15 5-20 412.29 Overburden
MW-20 6/15/2012 2 10 12.5 9.5 3-12 411.75 Overburden
MW-21 6/14/2012
MW-22 6/14/2014
MW-23 6/14/2012 2 10 11 9.5 3.5-10.5 411.54 Overburden
MW-24 6/15/2012 2 10 15 15 3-15 412.00 Overburden

IP-1 11/22/2008 2 10 17 -- 12-17 412.35 ISCO addition location.
IP-2 11/22/2008 2 10 14 -- 9-14 412.35 ISCO addition location.

GP-2B 8/3/2001 1 Geoprobe 15 412.32 Overburden
GP-03 8/3/2001 1 Geoprobe 15 412.29 Overburden
MW-1 10/8/1996 2 10 14 14 4-14 412.01 Overburden
MW-2 10/8/1996 2 10 16 16 6-16 411.66 Overburden

MW-8S 5/31/2000 3 open 25 15 15-25 412.13 Overburden
MW-8D 5/23/2000 3 open 45 13 35-45 412.20 Rock
MW-12 11/22/2008 2 10 15 -- 5-15 412.36 Overburden
MW-13 11/22/2008 2 10 20 -- 5-20 411.87 Overburden
MW-14 11/23/2008 2 10 17 -- 7-17 411.81 Overburden
MW-9S 5/17/2000 3 open 20 7.5 7.5-20 411.53 Rock
MW-9D 5/22/2000 3 open 40 3.5 30-40 411.77 Rock

Cross-gradient
from Bay 2 MW-6 11/8/1999 2 10 20 20 15-20 409.72 Overburden

MW-3 10/7/1996 2 10 18 18 8-18 409.49 Overburden
MW-4 10/7/1996 2 10 18 18 8-18 408.89 Overburden

MW-7S 11/9/1999 2 10 25 13 15-25 409.16 Rock
MW-7D 5/31/2000 3 open 45 11 35-45 409.34 Rock
MW-10S 5/23/2000 3 37 25 27-37 409.43 Rock
MW-10D 5/24/2000 3 open 55 25 45-55 409.40 Rock
MW-11S 6/6/2000 3 open 40 20 30-40 Well lost Rock
MW-11D 6/5/2000 3 open 60 20 50-60 Well lost Rock

Notes:
1. "--" = Rock not recorded as being encountered on well log.
2. Vertical datum established from National Geodetic Vertical Datum of 1929 (NGVD 29).
3. Well proposed for post-remedial monitoring program to be sampled for Volatile Organic Compounds by EPA Method 8260.

Location obstructed by a concrete pipe, well not completed.
Refusal at 4.5', well not completed.

Cross-gradient
from Bay 1B

Downgradient

Bay 1A

Upgradient

Bay 1B (Site)

Bay 2

February 2015



TABLE 3 - GROUND WATER RESULTS
Westchester County Airport Hangar D1 Bay 1B

Monitoring

Well

Sample

Date

Total

VOCs

GP-02B 8/08/01 5 U 110 10 5 U 280 16 5 U 150 43 6 5 U 5 U 615

MW-01 Area 9/20/01 9 100 9 5 U 260 19 5 U 90 43 8 5 U 5 U 538

11/29/01 6 99 10 5 U 260 19 5 U 72 59 7 5 U 5 U 532

2/07/02 6.4 95.9 7.4 2 U 284 15.8 5 U 10.5 24.6 10.2 5 U 2 U 455

5/13/02 5.8 110 12.4 2 U 283 18.9 2.9 J 136 79.3 16.7 5 U 2 U 665

8/29/02 7.6 119 9.7 2 U 305 19.1 1.1 J 74.5 68.9 31.7 5 U 2 U 637

11/14/02 1.3 U 99.2 9.2 1.1 U 299 16 0.19 U 90.5 71 20 0.37 U 1.1 U 605

2/12/03 4.4 J 101 9.3 0.62 J NA 16.9 0.094 U 127 91.2 21.9 0.18 U 0.53 U 372

5/15/03 4.2 99.1 6.5 U NA 12.6 1.1 80.7 79.3 21.5 U U 305

8/13/03 3.5 77.2 5.7 U NA 12 U 50.5 67 19.5 U U 235

11/13/03 2.9 60.1 2.3 U NA 7.1 0.41 J 8.4 17.2 31.2 U U 130

2/09/04 3.2 76.8 4.4 U NA 12.3 U 11.7 40 24.7 U U 173

5/28/04 U 97.8 6.3 U NA 13.7 U 8.8 51.3 16.5 U U 194

8/09/04 U 94.8 5.4 U NA 13.6 U 8.1 50.3 14.2 U U 186

10/27/04 U 96.9 5.4 U NA 13.9 U 2.8 21.7 14.8 U U 156

12/16/04 U 81.6 6.2 U NA 13.1 U 2 J 17.1 11.5 U U 132

3/17/05 U 24.7 3.2 U NA 2.5 13.9 151 21.4 U U U 217

6/22/05 U 60.7 1.3 U 257 8.1 U 0.73 J 7.8 4.3 U U 340

9/13/05 1.1 81.6 3.2 U 269 14.2 U 0.34 J 2.9 14.8 U U 387

12/20/05 U 79 3.2 U 370 13.9 U U 5.3 10.3 U U 482

3/13/06 U 56.4 1.8 J U 314 10 U U 3.6 5.6 U U 391

6/22/06 1.1 U 54.2 2.4 0.59 U 328 9.1 0.55 U 0.55 U 4.3 8.1 0.43 U 0.53 U 406

9/06/06 U 50 1.6 J U 326 9.3 U U 4.1 4 U U 395

12/04/06 0.56 U 65.2 3 0.29 U 374 13.8 0.28 U 0.28 U 2.6 8.1 0.22 U 0.27 U 467

3/13/07 0.56 U 65.1 4 0.29 U 390 15.9 0.28 U 0.28 U 2.8 11.1 0.22 U 0.27 U 489

6/11/07 0.67 U 38.5 0.87 J 0.29 U 244 8 0.3 U 0.28 U 0.5 J 3.7 0.25 U 0.21 U 296

9/04/07 0.67 U 51.3 2 0.29 U 321 12 0.3 U 0.28 U 0.77 J 8.7 0.25 U 0.21 U 396

12/14/07 0.67 U 15.4 0.74 J 0.29 U 110 4.2 0.3 U 0.28 U 0.38 J 3.7 0.25 U 0.21 U 134

3/12/08 0.67 U 50.8 2.7 0.29 U 312 13.4 0.3 U 0.28 U 3.1 B 13.7 0.25 U 0.21 U 396

6/16/08 0.22 U 40.8 1.9 0.35 U 283 12.7 0.24 U 0.29 U 1.9 14.6 0.16 U 0.16 U 355

9/11/08 0.22 U 43.3 1.9 0.35 U 213 10.9 0.24 U 0.29 U 1.8 0.21 U 0.16 U 0.16 U 271

12/19/08 0.22 U 32.8 1.5 0.35 U 226 10.7 0.24 U 0.47 JB 2.6 9.4 0.16 U 0.16 U 283

2/24/09 0.22 U 32.1 1.2 0.35 U 200 9.4 0.24 U 0.29 U 1.5 14.5 0.16 U 0.16 U 259

5/11/09 0.22 U 38.1 1.6 0.35 U 282 11.3 0.24 U 0.49 J 1.6 16.2 0.16 U 0.16 U 351

8/11/09 0.37 U 34.6 1.3 0.33 U 245 11.1 0.26 U 0.27 U 3.3 14.1 0.23 U 0.30 U 309

11/09/09 0.37 U 28.8 1.1 0.33 U 193 9.4 0.26 U 0.69 J 1.7 12.3 0.23 U 0.30 U 247

2/22/10 0.37 U 31.5 1.5 0.33 U 238 11.5 0.26 U 0.27 U 2.4 16.6 0.23 U 0.30 U 302

5/20/10 0.37 U 24.3 0.87 J 0.33 U 198 8.8 0.26 U 1.1 1.5 13.9 0.23 U 0.30 U 248

8/12/10 0.37 U 25.6 1.4 B 0.33 U 183 9.7 0.26 U 0.32 J 0.99 J 17.0 0.23 U 0.30 U 238

11/12/10 0.37 U 29.7 1.0 0.33 U 181 10.2 0.26 U 1.6 1.4 22.9 0.23 U 0.30 U 248

2/17/11 0.37 U 21.4 0.77 J 0.33 U 157 8.0 0.26 U 0.27 U 1.7 14.3 0.23 U 0.30 U 203

6/16/11 0.37 U 23.4 0.92 J 0.18 U 156 9.4 0.24 U 0.32 U 2.1 18.9 0.21 U 0.20 U 211

8/18/11 0.37 U 18.4 1.00 0.18 U 143 8.0 0.24 U 0.69 J 1.9 14.0 0.21 U 0.20 U 187

11/03/11 0.37 U 17.9 0.70 J 0.18 U 132 8.8 0.24 U 0.32 U 0.56 J 12.5 0.21 U 0.20 U 172

2/15/12 1.0 U 12.1 1.0 U 1.0 U 46.4 5.64 1.0 U 4.62 1.14 6.18 1.0 U 5.0 U 76

5/16/12 1.0 U 15.5 1.0 U 1.0 U 77.5 7.07 1.0 U 1.0 U 1.0 U 9.50 1.0 U 5.0 U 110

8/08/12 1.0 U 16.6 1.0 U 1.0 U 90.9 7.51 1.0 U 1.0 U 1.0 U 10.80 1.0 U 5.0 U 126

11/05/12 1.0 U 15.5 1.0 U 1.0 U 84.1 9.00 1.0 U 4.41 2.82 9.09 1.0 U 5.0 U 125

2/21/13 1.0 U 13.3 0.45 J 1.0 U 87.2 5.5 1.0 U 1.4 11.0 7.5 1.0 U 0.73 J 127

5/15/13 1.0 U 10.7 0.37 J 1.0 U 72.5 5.5 1.0 U 1.2 6.0 6.0 0.87 J 2.0 U 103

8/26/13 1.0 U 12.4 1.0 U 1.0 U 92.4 6.5 1.0 U 3.1 7.3 7.6 1.0 U 2.0 U 129

11/11/13 1.0 U 11.1 1.0 U 1.0 U 63.9 6.4 1.0 U 5.2 11.3 5.6 1.0 U 2.0 U 104

2/19/14 1.0 U 12.1 0.45 J 1.0 U 63.5 6.5 1.0 U 1.7 24.2 8.5 1.0 U 2.0 U 117

5/20/14 1.0 U 11.0 1.0 U 1.0 U 83.8 5.9 1.0 U 3.4 23.2 7.3 1.0 U 2.0 U 135

8/06/14 1.0 U 13.1 1.0 U 1.0 U 101 6.3 1.0 U 1.8 25.0 9.0 1.0 U 2.0 U 156

11/17/14 1.0 U 12.7 0.59 J 1.0 U 91.9 5.8 1.0 U 2.4 24.2 9.8 1.0 U 2.0 U 147
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TABLE 3 - GROUND WATER RESULTS
Westchester County Airport Hangar D1 Bay 1B

Monitoring

Well

Sample

Date

Total

VOCs

GP-03 8/20/01 5 U 120 19 5 U 260 16 58 330 48 5 5 U 5 U 856

MW-01 Area 9/20/01 5 110 11 5 U 260 18 11 140 52 7 5 U 5 U 614

11/29/01 5 U 97 13 5 U 220 15 23 240 55 5 U 5 U 5 U 663

2/06/02 3.2 J 117 12.6 2 U 240 12.9 27.4 237 58.6 5.2 5 U 2 U 714

5/13/02 2.7 J 102 9.2 2 U 204 10.5 25.8 221 63.6 5.1 5 U 2 U 644

8/29/02 3.9 J 117 9.3 2 U 226 12.8 17.6 163 66.1 6.6 5 U 2 U 622

11/14/02 0.65 U 81.1 7.9 0.57 U 180 8.7 13 190 62.4 4.6 0.18 U 0.53 U 548

2/12/03 2.4 J 84.9 8.4 0.57 U NA 9.5 13.5 186 85.3 5 0.18 U 0.53 U 395

5/15/03 1.8 84.7 7.3 U NA 7.9 22.7 199 74.6 6.3 U U 404

8/13/03 2.2 95 8.3 U NA 8.6 18.4 185 95.7 8 U U 421

11/13/03 12.3 64.1 3.5 U NA 9.2 4 23.2 32.9 128 U U 277

2/09/04 3.1 76.9 6.6 U NA 9.3 13.8 157 94.8 22.4 U U 384

5/27/04 U 84.3 8.1 U NA 7.3 23.6 167 101 10.3 U U 402

8/09/04 U 80.5 6.9 U NA 7.9 18.1 174 100 8.5 U U 396

10/27/04 2.3 88.4 6.8 U NA 10 20 176 113 5.7 U U 422

12/16/04 2.3 79.1 7.1 U NA 9.3 17.8 168 93.9 5.9 U U 383

3/17/05 2 70.6 7.5 U NA 8.5 21.5 208 109 6.4 U U 434

6/22/05 1.9 71.9 5.9 U 197 8 19.6 228 122 6.3 U U 661

9/12/05 1.9 77.4 6.9 U 223 10.3 19.7 240 137 6.2 U U 722

12/19/05 1.1 65 5.7 U 258 8 16.8 246 123 3.8 U U 727

3/13/06 U 39.7 1.9 U 131 3.7 4.6 42.1 37.2 2.2 U U 262

6/22/06 1.1 54.1 4.4 0.29 U 208 6.7 11.8 221 129 4.3 0.22 U 0.27 U 640

9/06/06 0.76 J 51.7 4.7 U 213 8 10.2 183 116 3.7 U U 591

12/05/06 0.56 U 51.6 4.6 0.29 U 193 8.1 11.7 199 139 4.6 0.22 U 0.27 U 612

3/12/07 0.56 U 49.6 4.8 0.29 U 211 9.3 9.3 213 128 3.9 0.22 U 0.27 U 629

6/11/07 0.67 U 42.8 3.5 0.29 U 190 7.7 7.6 185 103 3.4 0.25 U 0.21 U 543

9/04/07 0.67 U 47.9 3.9 0.29 U 199 8.2 9.3 183 B 104 4.0 0.25 U 0.21 U 559

12/13/07 0.67 U 35.3 2.9 0.29 U 178 7.5 6.0 194 106 2.9 0.25 U 0.21 U 533

3/12/08 0.67 U 39.0 3.5 0.29 U 183 7.8 6.4 157 112 B 3.7 0.67 J 0.21 U 513

6/16/08 0.22 U 31.0 2.7 0.35 U 162 7.6 5.8 192 98.2 3.9 0.86 J 0.16 U 504

9/11/08 0.22 U 30.8 2.3 0.35 U 155 6.3 5.3 149 104 0.21 U 0.53 J 0.16 U 453

12/19/08 0.22 U 30.1 1.9 0.35 U 151 6.3 3.8 95.5 B 79 3.9 0.32 J 0.16 U 372

2/24/09 0.22 U 26.0 1.7 0.35 U 142 5.9 4.2 128 96.5 4.5 0.16 U 0.16 U 409

5/11/09 0.22 U 34.2 2.4 0.35 U 187 7.1 5.2 127 92.5 5.0 0.32 J 0.16 U 461

8/11/09 0.37 U 29.7 2.0 0.33 U 183 7.2 4.3 162 119 4.6 0.23 U 0.30 U 512

11/09/09 0.37 U 21.7 0.97 J 0.33 U 146 5.0 2.0 97.3 78.5 2.5 0.23 U 0.30 U 354

2/22/10 0.37 U 28.1 2.6 0.33 U 188 7.7 3.9 193 115 4.6 0.25 J 0.30 U 543

5/20/10 0.37 U 24.0 2.0 0.33 U 138 6.5 2.9 115 82.9 4.4 0.23 U 0.30 U 376

8/12/10 0.37 U 20.9 1.9 B 0.33 U 136 6.0 2.3 141 92.5 4.2 0.23 U 0.30 U 405

11/12/10 0.37 U 25.8 1.7 0.33 U 164 6.8 2.4 117 107 6.5 0.23 U 0.30 U 431

2/17/11 0.37 U 20.3 1.4 0.33 U 152 6.1 2.2 107 91.1 4.8 0.23 U 0.30 U 385

6/16/11 0.37 U 19.8 1.8 0.18 U 139 6.1 2.2 129 82.1 6.0 0.21 U 0.20 U 386

8/18/11 0.37 U 17.8 1.7 0.18 U 128 5.7 1.6 101 73.7 6.8 0.21 U 0.20 U 336

11/03/11 0.37 U 14.5 1.4 0.18 U 136 5.5 1.4 84.9 87.8 4.9 0.21 U 0.20 U 336

2/15/12 1.0 U 15.4 1.06 1.0 U 109 6.23 1.0 U 59 63 7.89 1.0 U 5.0 U 262

5/16/12 1.0 U 13.4 1.0 U 1.0 U 99.5 4.72 1.46 102 59 5.86 1.0 U 5.0 U 286

8/08/12 1.0 U 17.1 1.23 1.0 U 144 5.02 2.31 145 79.6 8.03 1.0 U 5.0 U 402

11/05/12 1.0 U 14.2 1.0 U 1.0 U 115 6.06 1.53 135 68 4.72 1.0 U 5.0 U 345

2/21/13 1.0 U 14.2 1.2 1.0 U 137 3.7 1.8 120 68 6.6 1.0 U 2.0 U 353

5/15/13 1.0 U 17.0 0.89 J 1.0 U 144 5.9 0.89 J 71.3 69.8 12.6 0.82 J 2.0 U 323

8/26/13 1.0 U 15.3 1.0 1.0 U 143 5.5 1.1 114 72 9.6 1.0 U 2.0 U 362

11/12/13 1.0 U 16.0 1.0 1.0 U 162 5.5 1.3 133 93.3 12.2 1.0 U 2.0 U 424

2/17/14 1.0 U 13.4 0.88 J 1.0 U 113 4.6 1.0 109 76.5 14.8 1.0 U 2.0 U 333

5/20/14 1.0 U 12.3 0.77 J 1.0 U 133 4.0 1.5 138 75.5 8.1 1.0 U 2.0 U 373

8/06/14 1.0 U 13.5 0.92 J 1.0 U 135 4.3 1.3 138 82.7 12.6 1.0 U 2.0 U 388

11/17/14 1.0 U 12.0 0.65 J 1.0 U 113 3.8 0.39 J 38.5 44.6 14.7 1.0 U 2.0 U 228
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TABLE 3 - GROUND WATER RESULTS
Westchester County Airport Hangar D1 Bay 1B

Monitoring
Well

Sample
Date

Total
VOCs

MW-01 10/23/96 5 U 220 23 5 U 444 29 31 135 36 13 NA 5 U 931

MW-01 Area 11/21/96 8 U 160 12 8 U 465 24 24 79 28 8 U NA 18 810

7/24/97 11 220 20 2 U 710 34 17 21 19 14 NA 12 1078

12/16/97 7 180 18 2 U 480 34 19 50 22 12 NA 2 U 822

8/12/98 7 170 24 2 U 530 39 17 59 23 15 NA 2 U 884

11/22/99 7 140 18 2 U 460 29 19 33 42 10 NA 2 U 758

7/11/00 5 120 18 5 U 380 18 19 60 80 7 5 U 5 U 707

10/24/00 4 J 110 17 1 U 440 19 17 50 67 7 1 U 2 U 731

3/27/01 5 120 17 5 U 480 23 25 72 64 8 5 U 5 U 814

8/08/01 5 U 120 15 5 U 480 22 13 30 52 8 5 U 5 U 740

9/20/01 15 69 5 U 5 U 120 6 5 U 5 U 5 U 5 U 5 U 5 U 210

11/16/01 5 U 49 5 U 5 U 210 10 5 U 5 U 5 U 5 U 5 U 5 U 269

2/06/02 10.5 64.1 4 2 U 287 16.3 5 U 1.1 1.4 7.7 5 U 2 U 392

5/10/02 4.9 J 78.3 4.5 4 U 350 15.6 10 U 2 U 2.8 7.4 10 U 4 U 464

8/29/02 5.3 94.4 5.4 2 U 350 13.5 5 U 1 U 5.3 27 5 U 2 U 501

11/12/02 1.3 U 82.9 5.2 1.1 U 357 12.9 0.19 U 0.78 U 3.5 19.4 0.37 U 1.1 U 481

2/11/03 2.7 J 70.7 6.4 0.57 U NA 10.8 0.094 U 0.39 U 3.6 20.2 0.18 U 0.53 U 114

5/15/03 U 78.9 5.8 U NA 11 1 U 20.5 19.9 U U 137

8/13/03 1.3 88.5 6.5 U NA 13 1.1 U 16.1 28 U U 155

11/11/03 1.2 90.8 6.2 U NA 11.8 1.4 U 15.2 30.5 U U 157

2/09/04 1.4 85.7 6.6 U NA 12.1 1.4 U 17.2 29.7 U U 154

5/27/04 U 90.8 7.7 U NA 18 U 1.4 27.5 51.8 U U 197

8/09/04 U 90 6.2 U NA 17.4 1.1 0.5 J 19 31.9 U U 166

3/17/05 2.6 43.6 1.9 U NA 18 U 0.91 J 1.4 91.4 U U 160

6/20/05 2.6 49.4 1.3 U 172 16.1 U 0.58 J 2.3 85.3 U U 330

9/12/05 2.7 64.1 2.7 U 197 32.2 U 0.54 J 1.3 113 U U 414

12/19/05 U 49.8 1.6 U 166 26.6 U 0.59 J 2.5 86.5 U U 334

3/13/06 U 46 U U 166 23.5 U 0.81 J 1.2 63.2 U U 301

6/22/06 0.56 U 39.7 0.95 J 0.29 U 87.1 20.4 0.28 U 0.28 U 1.1 77.9 0.22 U 0.27 U 227

9/06/06 0.63 J 47 1.6 U 192 25.7 U U 0.8 J 57.2 U U 325

12/04/06 0.56 U 42.5 0.84 J 0.29 U 103 22.5 0.28 U 0.28 U 0.43 J 49 0.22 U 0.27 U 218

3/12/07 0.56 U 30.2 0.83 J 0.29 U 78 21.1 0.28 U 0.28 U 2.1 30.5 0.22 U 0.27 U 163

6/11/07 0.67 U 29.8 0.67 J 0.29 U 81.5 21.7 0.3 U 0.28 U 0.41 J 26.7 0.25 U 0.21 U 161

9/04/07 0.67 U 26.3 0.65 J 0.29 U 72.7 0.32 U 0.3 U 0.28 U 0.26 U 26.4 0.25 U 0.21 U 126

12/12/07 0.67 U 27.1 0.7 J 0.29 U 99.2 25.4 0.3 U 0.98 J 0.6 J 23.1 0.25 U 0.21 U 177

3/12/08 0.67 U 25.3 0.72 J 0.29 U 95 21.5 0.3 U 0.28 U 3.2 B 16.3 0.25 U 0.21 U 162

6/16/08 0.52 J 18.6 0.29 U 0.35 U 30.7 19.8 0.24 U 0.29 U 0.28 J 14.4 0.16 U 0.16 U 84

9/11/08 0.22 U 15 0.29 U 0.35 U 44 19 0.24 U 0.29 U 0.18 U 8.5 0.16 U 0.16 U 87

12/19/08 0.22 U 14 0.53 J 0.35 U 74.6 20 0.24 U 0.29 U 1.5 9.4 0.16 U 0.16 U 120

2/24/09 0.22 U 13.8 0.29 U 0.35 U 65.9 15.5 0.24 U 0.29 U 0.53 J 12.2 0.16 U 0.16 U 108

5/11/09 0.22 U 19.1 0.77 J 0.35 U 115 22.9 0.24 U 0.51 J 3.1 10.8 0.16 U 0.16 U 172

8/11/09 0.37 U 15.4 0.40 U 0.33 U 72.1 21.9 0.26 U 2.7 2.2 13.9 0.23 U 0.30 U 128

11/09/09 0.37 U 13.9 0.40 U 0.33 U 67.8 19.4 0.26 U 0.27 U 1.1 16.5 0.23 U 0.30 U 119

2/22/10 0.37 U 11.6 0.40 U 0.33 U 51.0 18.7 0.26 U 0.27 U 0.51 J 10.5 0.23 U 0.30 U 92

5/20/10 0.37 U 7.6 0.40 U 0.33 U 17.1 12.5 0.26 U 0.49 J 0.69 J 6.3 0.23 U 0.30 U 45

8/12/10 0.37 U 8.4 0.5 JB 0.33 U 44.4 19.2 0.26 U 0.27 U 0.24 U 7.9 0.23 U 0.30 U 80

11/12/10 0.37 U 14.3 0.76 J 0.33 U 122.0 21.3 0.26 U 1.5 2.7 11.0 0.23 U 0.30 U 174

2/17/11 0.37 U 13.3 0.56 J 0.33 U 140.0 14.1 0.26 U 0.27 U 9.8 8.1 0.23 U 0.30 U 186

6/16/11 0.37 U 9.5 0.28 U 0.18 U 49.1 17.1 0.24 U 0.32 U 0.74 J 11.1 0.21 U 0.20 U 88

8/18/11 0.37 U 7.8 0.28 U 0.18 U 45.3 18.6 0.24 U 0.32 U 0.28 J 10.5 0.21 U 0.20 U 82

11/03/11 0.37 U 4.8 0.28 U 0.18 U 8.2 10.9 0.24 U 0.32 U 0.21 U 3.4 0.21 U 0.20 U 27

2/15/12 1.0 U 4.39 1.0 U 1.0 U 8.51 11.2 1.0 U 1.0 U 1.0 U 6.07 1.0 U 5.0 U 30

5/16/12 1.0 U 5.45 1.0 U 1.0 U 50.2 12.9 1.0 U 1.0 U 1.0 U 5.27 1.0 U 5.0 U 74

8/09/12 1.0 U 7.96 1.0 U 1.0 U 73.2 12.2 1.0 U 1.63 17.3 9.77 1.0 U 5.0 U 122

11/05/12 1.0 U 10.7 1.0 U 1.0 U 105.0 18.6 1.0 U 3.1 25.6 8.89 1.0 U 5.0 U 172

2/21/13 1.0 U 11.1 0.73 J 1.0 U 123 11.6 1.0 U 2.2 44.3 10.3 1.0 U 2.0 U 203

5/15/13 1.0 U 2.0 1.0 U 1.0 U 6.7 2.3 1.0 U 2.6 3.1 0.89 J 0.23 J 2.0 U 18

8/26/13 1.0 U 4.9 1.0 U 1.0 U 51.8 8.0 1.0 U 0.32 J 11.3 5.20 1.0 U 2.0 U 82

11/11/13 1.0 U 6.4 1.0 U 1.0 U 69.1 11.3 1.0 U 1.4 9.4 8.1 1.0 U 2.0 U 106

2/17/14 1.0 U 7.5 1.0 U 1.0 U 71.1 10.1 1.0 U 3.8 15.6 8.7 1.0 U 2.0 U 117

5/20/14 1.0 U 8.4 1.0 U 1.0 U 107.0 10.7 1.0 U 2.2 17.0 8.9 1.0 U 2.0 U 154

8/06/14 1.0 U 8.6 1.0 U 1.0 U 89.2 11.4 1.0 U 1.0 U 11.7 13.1 1.0 U 2.0 U 134

11/17/14 1.0 U 8.6 0.55 J 1.0 U 94.7 8.9 1.0 U 0.51 J 5.7 8.6 1.0 U 2.0 U 128
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TABLE 3 - GROUND WATER RESULTS
Westchester County Airport Hangar D1 Bay 1B

Monitoring

Well

Sample

Date

Total

VOCs

MW-02 10/23/96 895 1980 89 10 U 610 10 U 802 76 61 10 U NA 10 U 4513

MW-02 Area 11/21/96 949 1500 58 10 U 544 10 U 835 59 47 10 U NA 98 4090

7/24/97 5500 5800 190 10 U 1800 10 U 580 64 19 10 U NA 29 13982

12/16/97 1500 1800 84 2 U 810 4 J 340 52 26 3 J NA 5 4624

8/12/98 1600 1800 78 3 J 940 4 J 340 49 65 3 J NA 7 4889

11/22/99 2200 2700 150 7 J 1900 11 610 41 220 4 U NA 12 7851

7/12/00 1200 2500 130 7 2200 7 980 57 600 5 U 5 U 8 7689

10/24/00 1100 2300 120 8 2700 8 590 37 400 2 J 1 U 8 7273

3/27/01 670 1100 56 5 U 1300 5 U 160 14 71 5 U 5 U 5 U 3371

8/09/01 1300 2200 70 13 U 3400 13 U 110 41 29 13 U 13 U 13 U 7150

9/20/01 2000 1300 90 10 U 2900 10 U 48 79 33 10 U 10 U 12 6462

11/16/01 1400 1600 64 13 U 2700 13 U 140 39 24 13 U 13 U 13 U 5967

2/06/02 1140 1310 55.7 40 U 2170 100 U 147 38.9 50.5 20 U 100 U 40 U 4912

5/10/02 1150 1128 45.5 7.9 J 1890 7.5 J 92.5 22.3 67.2 12 U 50 U 20 U 4411

8/29/02 1110 1160 32.9 J 40 U 2180 100 U 53.4 J 21.1 37.7 20 U 100 U 40 U 4595

11/12/02 1240 1070 42 5.7 U 2780 1.8 U 30.5 J 3.9 U 1.6 U 71.8 1.8 U 5.3 U 5234

2/11/03 562 787 36.3 5.5 NA 8.2 64.7 7.3 17.1 107 0.52 J 5.3 1601

5/15/03 644 637 17.9 2.4 NA 7.8 39.9 5 24.1 50.4 0.99 J 2.1 J 1432

8/13/03 581 542 17.9 U NA 5.5 21.1 3.7 J 4.3 J 198 U U 1374

11/11/03 529 587 10.3 1.8 J NA 3.5 J 16.5 U U 570 U U 1718

2/09/04 1070 717 15.9 U NA U 34.2 U 5 J 743 U U 2585

5/28/04 870 345 18.8 4.1 NA 9.9 4.1 2.7 5.8 461 U 3.8 1725

8/09/04 535 208 8 2.2 NA 8.6 2.3 0.56 J 2.1 311 U 1.7 J 1079

10/27/04 816 260 14.3 4.7 J NA 11.3 U U U 447 U 4.6 J 1558

12/16/04 918 309 U U NA 15.5 U U 4.3 J 665 U U 1912

3/17/05 293 158 5.8 2 NA 9.4 3.3 U 8.4 302 U 1.7 J 784

6/22/05 211 126 2.9 1.4 588 6.4 3.6 U 21.5 237 U 1.1 J 1199

9/13/05 197 121 3.3 1.3 410 6.6 1.7 U 3 162 U 1.3 J 907

12/19/05 133 77.5 2.2 J U 364 4.5 U U 4 177 U U 762

3/13/06 100 68.3 2.8 0.64 J 344 4.8 1.1 0.35 J 7.2 178 U 0.68 J 708

6/22/06 110 74.5 2.4 0.77 J 308 4.7 0.88 J 0.28 U 1.6 198 0.22 U 0.87 J 702

9/06/06 58 52.5 1.7 U 226 4 0.98 J U 1 126 U 0.46 J 471

12/04/06 39.7 56.3 2 0.29 U 189 4.5 3.7 2.3 15.6 161 0.22 U 0.27 U 474

3/13/07 23 42.4 2 0.29 U 132 2.7 3.3 2.2 36.6 81.2 0.22 U 0.27 U 325

6/11/07 27.4 42.3 1.1 0.29 U 112 2.5 1.2 0.35 J 11.8 103 0.25 U 0.33 J 302

9/04/07 19.2 48.7 1.1 0.29 U 102 2.7 0.92 J 7.4 B 8.1 97.5 0.25 U 0.21 U 288

12/12/07 8.8 23.6 0.28 U 0.29 U 45 1.1 0.3 U 0.33 J 0.33 J 38.7 0.25 U 0.21 U 118

3/11/08 7.6 32 0.66 J 0.29 U 62 1.9 0.3 U 0.28 U 1.4 B 53.3 0.25 U 0.21 U 159

6/16/08 4.2 28.3 0.82 J 0.35 U 60.7 1.6 1.3 9.3 39.7 57.9 0.16 U 0.16 U 204

9/11/08 1.5 22.7 0.73 J 0.35 U 55.5 1.2 0.89 J 0.55 J 20.2 46 0.16 U 0.16 U 149

12/19/08 1.2 22.7 0.51 J 0.35 U 47.1 1.2 0.24 U 0.29 U 3.2 43.3 0.16 U 0.16 U 119

2/24/09 0.22 U 27.7 0.29 U 0.35 U 32.2 1.3 0.24 U 0.29 U 1.5 51.1 0.16 U 0.16 U 114

5/11/09 0.22 U 23.2 0.57 J 0.35 U 62.8 1.4 0.24 U 0.57 J 6.6 41.2 0.16 U 0.16 U 136

8/11/09 0.37 U 22.1 0.46 J 0.33 U 56.5 1.3 1.3 4.8 30.6 34.1 0.23 U 0.30 U 151

11/09/09 0.37 U 19.6 0.48 J 0.33 U 45.2 1.2 0.46 J 0.91 J 26.9 31.5 0.23 U 0.30 U 126

2/22/10 0.37 U 23.9 0.40 U 0.33 U 44.3 1.4 0.26 U 0.27 U 9.3 33.1 0.23 U 0.30 U 112

5/20/10 0.37 U 22.7 0.44 J 0.33 U 51.1 2.1 0.98 J 2.3 20.6 25.8 0.23 U 0.30 U 126

8/12/10 0.37 U 16.7 0.87 JB 0.33 U 48.9 1.4 0.58 J 4.0 46.5 14.3 0.23 U 0.30 U 133

11/12/10 0.37 U 13.7 0.69 J 0.33 U 70.0 0.96 J 0.26 U 0.6 J 9.1 16.4 0.23 U 0.30 U 111

2/17/11 0.37 U 11.0 0.40 U 0.33 U 36.0 0.46 J 0.26 U 0.27 U 3.0 9.4 0.23 U 0.30 U 60

6/16/11 0.37 U 16.8 0.68 J 0.18 U 58.5 1.4 0.76 J 13.8 33.5 16.3 0.21 U 0.20 U 142

8/18/11 0.37 U 16.9 0.8 J 0.18 U 55.0 1.2 0.69 J 12.1 38.5 15.8 0.21 U 0.20 U 141

11/03/11 0.37 U 20.2 0.56 J 0.18 U 45.0 1.6 0.54 J 2.6 20.8 19.7 0.21 U 0.20 U 111

2/15/12 1.0 U 18.0 1.0 U 1.0 U 31.2 1.68 1.0 U 1.0 U 18.3 17.4 1.0 U 5.0 U 87

5/16/12 1.0 U 6.28 1.0 U 1.0 U 25.6 3.20 1.0 U 1.33 7.39 1.28 1.0 U 5.0 U 45

8/08/12 1.0 U 12.60 1.0 U 1.0 U 22.8 1.0 U 1.0 U 1.0 U 1.2 11.8 1.0 U 5.0 U 48

11/05/12 1.0 U 8.99 1.0 U 1.0 U 15.5 1.0 U 1.0 U 1.0 U 1.0 U 7.97 1.0 U 5.0 U 32

2/20/13 1.0 U 11.9 0.51 J 1.0 U 10.9 0.60 J 1.0 U 0.31 J 0.65 J 9.1 1.0 U 2.0 U 34

5/15/13 1.0 U 13.3 1.0 U 1.0 U 5.3 1.10 1.0 U 1.0 U 1.6 7.9 1.0 U 2.0 U 29

8/26/13 1.0 U 14.1 1.0 U 1.0 U 18.5 0.92 J 1.0 U 5.1 12.8 10.4 1.0 U 2.0 U 62

11/11/13 1.0 U 7.2 1.0 U 1.0 U 39.2 0.44 J 1.0 U 1.2 39.0 10.9 1.0 U 2.0 U 98

2/17/14 1.0 U 8.3 1.0 U 1.0 U 17.8 0.46 J 0.44 J 1.0 U 5.0 12.1 1.0 U 2.0 U 44

5/20/14 1.0 U 10.0 1.0 U 1.0 U 19.4 0.58 J 1.4 1.1 10.2 6.2 1.0 U 2.0 U 49

8/06/14 1.0 U 11.4 1.0 U 1.0 U 26.1 0.54 J 2.7 3.0 25.0 7.5 1.0 U 2.0 U 76

11/17/14 1.0 U 7.6 0.56 J 1.0 U 38.8 1.0 U 2.1 0.89 J 7.3 4.9 1.0 U 2.0 U 62
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TABLE 3 - GROUND WATER RESULTS
Westchester County Airport Hangar D1 Bay 1B

Monitoring

Well

Sample

Date

Total

VOCs

MW-03 10/23/96 7.3 1.4 0.2 U 0.2 U 2 0.2 U 0.2 U 0.2 0.2 U 1.3 NA 0.2 U 12

11/21/96 7.1 1 0.2 U 0.2 U 2 0.2 U 0.2 U 0.3 0.2 U 0.7 NA 2 13

7/24/97 7 2 U 1 U 2 U 2 2 U 1 U 1 U 1 U 2 U NA 2 U 9

12/16/97 3 U 2 U 1 U 2 U 2 U 2 U 1 U 1 U 1 U 2 U NA 2 U 0

8/12/98 11 2 J 1 U 2 U 8 2 U 2 U 1 U 1 U 2 U NA 2 U 21

11/22/99 8 2 U 1 U 2 U 6 2 U 1 U 1 U 1 U 2 U NA 2 U 14

7/12/00 7 5 U 5 U 5 U 8 5 U 5 U 5 U 5 U 5 U 5 U 5 U 15

10/25/00 5 U 5 U 5 U 5 U 6 5 U 5 U 5 U 5 U 5 U 5 U 5 U 6

3/28/01 6 5 U 5 U 5 U 12 5 U 5 U 5 U 5 U 5 U 5 U 5 U 18

2/07/02 4.5 J 4.2 J 2 U 2 U 9.8 5 U 5 U 1 U 1 U 2.9 5 U 2 U 21

5/08/02 2.9 J 0.66 J 2 U 2 U 4.4 J 5 U 5 U 1 U 1 U 2.3 5 U 2 U 10

8/29/02 4.1 J 5 U 2 U 2 U 1.9 J 5 U 5 U 1 U 1 U 1.8 5 U 2 U 8

11/13/02 2.5 J 0.089 U 0.49 U 0.57 U 3.2 J 0.18 U 0.094 U 0.39 U 0.16 U 1.2 0.18 U 0.53 U 7

2/12/03 3.6 J 0.089 U 0.49 U 0.57 U NA 0.18 U 0.094 U 0.39 U 0.16 U 2.1 0.18 U 0.53 U 6

5/14/03 2.3 U U U NA U U U U 1.4 U U 4

8/14/03 1.8 U U U NA U U U U 1.5 U U 3

11/12/03 1.5 U U U NA U U U U 1.5 U U 3

2/10/04 U U U U NA U U U U U U U 0

5/27/04 U U U U NA U U U U 1.3 U U 1

8/10/04 U U U U NA U U U U 2.4 U U 2

10/28/04 U U U U NA U U U U 1.1 U U 1

12/16/04 U U U U NA U U U U 1.2 U U 1

3/18/05 1 U U U NA U U U U U U U 1

6/22/05 1.7 U U U 0.49 J U U U U 1.6 U U 4

9/14/05 1.9 U U U 0.89 J U U U U 1.3 U U 4

12/20/05 1.4 U U U 1.5 U U U U 1.8 U U 5

3/14/06 1.5 1.1 U U 1.9 U U 0.42 J 0.55 J 1.7 U U 7

6/23/06 1.8 0.23 U 0.33 U 0.29 U 0.18 U 0.42 U 0.28 U 0.28 U 0.29 U 2 0.22 U 0.27 U 4

9/06/06 1.9 U U U U U U U U 1.5 U U 3

12/05/06 1.2 0.23 U 0.33 U 0.29 U 0.18 U 0.42 U 0.28 U 0.28 U 0.29 U 0.88 J 0.22 U 0.27 U 2

3/13/07 0.95 J 0.23 U 0.33 U 0.29 U 0.62 J 0.42 U 0.28 U 0.28 U 0.29 U 0.87 J 0.22 U 0.27 U 2

6/12/07 0.67 U 0.2 U 0.28 U 0.29 U 0.27 U 0.32 U 0.3 U 0.28 U 0.26 U 0.22 U 0.25 U 0.21 U 0

9/04/07 0.67 U 0.2 U 0.28 U 0.29 U 0.67 J 0.32 U 0.3 U 0.35 JB 0.26 U 0.36 J 0.25 U 0.21 U 1

12/14/07 0.98 J 0.2 U 0.28 U 0.29 U 0.75 J 0.32 U 0.3 U 0.65 J 0.26 U 0.99 J 0.25 U 0.21 U 3

3/12/08 3.4 U 1 U 1.4 U 1.4 U 1.4 U 1.6 U 1.5 U 1.4 U 1.3 U 1.1 U 1.3 U 1.1 U 0

6/16/08 1.2 0.16 U 0.29 U 0.35 U 1.0 0.16 U 0.24 U 1.4 0.49 J 1.1 0.16 U 0.16 U 5

9/11/08 0.22 U 0.26 J 0.29 U 0.35 U 0.48 J 0.16 U 0.24 U 0.29 U 0.18 U 0.21 U 0.16 U 0.16 U 1

12/19/08 0.52 J 0.24 U 0.29 U 0.35 U 0.43 J 0.16 U 0.24 U 0.29 U 0.18 U 0.65 J 0.16 U 0.16 U 2

2/24/09 0.22 U 0.24 U 0.29 U 0.35 U 0.25 U 0.16 U 0.24 U 0.29 U 0.18 U 0.21 U 0.16 U 0.16 U 0

5/11/09 0.22 U 0.24 U 0.29 U 0.35 U 0.55 J 0.16 U 0.24 U 0.29 U 0.18 U 0.74 J 0.16 U 0.16 U 1

11/09/09 0.37 U 0.29 U 0.40 U 0.33 U 0.22 U 0.25 U 0.26 U 0.27 U 0.24 U 0.44 U 0.23 U 0.30 U 0

2/22/10 0.37 U 0.29 U 0.40 U 0.33 U 0.22 U 0.25 U 0.26 U 0.27 U 0.24 U 0.66 J 0.23 U 0.30 U 1

5/20/10 0.37 U 0.29 U 0.40 U 0.33 U 0.26 J 0.25 U 0.26 U 0.27 U 0.24 U 0.56 J 0.23 U 0.30 U 1

8/12/10 0.38 J 0.29 U 0.40 U 0.33 U 0.62 J 0.25 U 0.26 U 0.27 U 0.24 U 0.57 J 0.23 U 0.30 U 2

11/12/10 0.37 U 0.29 U 0.40 U 0.33 U 0.47 J 0.25 U 0.26 U 0.27 U 0.24 U 0.75 J 0.23 U 0.30 U 1

2/17/11 0.37 U 0.29 U 0.40 U 0.33 U 0.22 U 0.25 U 0.26 U 0.27 U 0.24 U 0.44 U 0.23 U 0.30 U 0

6/16/11 0.37 U 0.19 U 0.28 U 0.18 U 0.22 U 0.31 U 0.24 U 0.32 U 0.21 U 0.48 J 0.21 U 0.20 U 0

11/03/11 0.37 U 0.19 U 0.28 U 0.18 U 0.44 J 0.31 U 0.24 U 0.32 U 0.21 U 0.51 J 0.21 U 0.20 U 1

2/15/12 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 5.0 U 0

5/16/12 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 5.0 U 0

8/08/12 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 5.0 U 0

2/20/13 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 0.23 J 1.0 U 2.0 U 0

5/15/13 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 0.23 J 1.0 U 2.0 U 0

8/26/13 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 2.0 U 0

11/11/13 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 2.0 U 0

2/17/14 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 2.0 U 0

5/20/14 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 2.0 U 0

8/06/14 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 0.28 J 1.0 U 1.0 U 2.0 U 0

11/18/14 1.0 U 1.0 U 1.0 U 1.0 U 0.45 J 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 2.0 U 0
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TABLE 3 - GROUND WATER RESULTS
Westchester County Airport Hangar D1 Bay 1B

Monitoring

Well

Sample

Date

Total

VOCs

MW-04 10/23/96 2.4 13.9 1.3 0.2 U 17.2 0.2 U 0.2 U 0.2 U 0.2 U 1.1 NA 0.2 U 36

11/21/96 3.1 13.6 1.2 0.2 U 19 0.2 U 0.2 U 0.3 0.2 U 1 NA 3 41

7/24/97 3 U 10 1 U 2 U 17 2 U 1 U 1 U 1 U 2 U NA 2 U 27

12/16/97 3 U 7 1 U 2 U 20 2 U 1 U 1 U 1 U 2 U NA 2 U 27

8/12/98 3 J 7 1 J 2 U 17 2 U 1 U 1 U 1 U 2 U NA 2 U 28

11/22/99 4 J 5 J 1 U 2 U 11 2 U 1 U 1 U 1 U 2 U NA 2 U 20

7/12/00 6 8 5 U 5 U 10 5 U 5 U 5 U 5 U 5 U 5 U 5 U 24

10/25/00 10 34 5 U 5 U 19 5 U 5 U 5 U 5 U 5 U 5 U 5 U 63

3/28/01 9 24 5 U 5 U 31 5 U 5 U 5 U 5 U 5 U 5 U 5 U 64

2/08/02 5 U 1.9 J 2 U 2 U 7.7 5 U 5 U 1 U 1 U 1 U 5 U 2 U 10

5/08/02 9.4 6.6 1.3 J 2 U 9.6 5 U 5 U 1 U 1 U 2.2 5 U 2 U 29

8/29/02 14.2 28.2 1.6 J 2 U 11.7 5 U 5 U 1 U 1 U 13 5 U 2 U 69

11/13/02 26.4 56.9 6.2 0.57 U 32.4 0.18 U 0.094 U 0.39 U 0.52 J 7.4 0.18 U 0.53 U 130

2/12/03 10.8 21.1 3.6 0.57 U NA 0.18 U 0.094 U 0.39 U 0.16 U 11.6 0.18 U 0.53 U 47

5/14/03 21 30.6 3.4 U NA U U U 0.42 J 8.8 U U 64

8/14/03 17 32.2 U U NA U U U U 13.7 U U 63

11/12/03 19.9 14.1 1.1 U NA U U U U 16.6 U U 52

2/10/04 11 8 U U NA U U U U 11.2 U U 30

5/27/04 21.7 35.1 2.9 U NA U U U 0.77 J 21.6 U U 82

8/10/04 14.4 12 U U NA U U U U 8.2 U U 35

10/28/04 11.4 10.1 U U NA U U U U 4.1 U U 26

12/17/04 10.5 8.1 U U NA U U U U 3.8 U U 22

3/18/05 9 5 U U NA U U U U 1.6 U U 16

6/21/05 14.2 11 U U 0.99 J U U U U 3.2 U U 29

9/14/05 5.4 3.6 U U U U U U U 1.3 J U U 10

12/20/05 12 10.3 U U 0.97 J U U U U 2.3 U U 26

3/14/06 6.1 3.3 U U 0.32 J U U 0.39 J U 1.5 U U 12

6/23/06 7.1 4.9 0.33 U 0.29 U 0.37 J 0.42 U 0.28 U 0.28 U 0.29 U 1.3 0.22 U 0.27 U 14

9/07/06 10.8 7.2 U U U U U U U 2.3 U U 20

12/05/06 7.3 4.2 0.33 U 0.29 U 0.66 J 0.42 U 0.28 U 0.28 U 0.29 U 2.2 0.22 U 0.27 U 14

3/13/07 5 2.9 0.33 U 0.29 U 0.51 J 0.42 U 0.28 U 0.28 U 0.29 U 3.4 0.22 U 0.27 U 12

6/12/07 7.7 9.4 0.28 U 0.29 U 1.8 0.32 U 0.3 U 0.28 U 0.26 U 2.3 0.25 U 0.21 U 21

9/05/07 2.5 3.8 0.28 U 0.29 U 0.77 J 0.32 U 0.3 U 0.28 U 0.26 U 0.69 J 0.25 U 0.21 U 8

12/13/07 4.7 3.8 0.28 U 0.29 U 0.62 J 0.32 U 0.3 U 0.62 J 0.26 U 0.9 J 0.25 U 0.21 U 11

3/13/08 7 5.9 1.4 U 1.4 U 1.4 U 1.6 U 1.5 U 1.4 U 1.3 U 1.1 U 1.3 U 1.1 U 13

6/16/08 8.9 7.4 0.29 U 0.35 U 0.26 J 0.28 J 0.24 U 0.97 J 0.2 J 1.8 0.16 U 0.16 U 20

9/11/08 3.9 2 0.29 U 0.35 U 0.77 J 0.33 J 0.24 U 1.3 0.68 J 0.21 U 0.16 U 0.16 U 9

12/19/08 1.6 0.96 J 0.29 U 0.35 U 0.72 J 0.16 U 0.24 U 0.29 U 0.18 U 2.3 0.16 U 0.16 U 6

2/24/09 1.8 0.95 J 0.29 U 0.35 U 0.25 U 0.16 U 0.24 U 0.29 U 0.18 U 0.76 J 0.16 U 0.16 U 4

5/11/09 3.7 1.7 0.29 U 0.35 U 0.25 U 0.33 J 0.24 U 0.29 U 0.18 U 0.95 J 0.16 U 0.16 U 7

11/09/09 1.8 0.62 J 0.40 U 0.33 U 0.22 U 0.25 U 0.26 U 0.27 U 0.24 U 0.82 J 0.23 U 0.30 U 3

2/22/10 0.37 U 0.29 U 0.40 U 0.33 U 0.22 U 0.25 U 0.26 U 0.27 U 0.24 U 1.4 0.23 U 0.30 U 1

5/20/10 0.37 U 0.29 U 0.40 U 0.33 U 0.30 J 0.36 J 0.26 U 0.27 U 0.24 U 1.3 0.23 U 0.30 U 2

8/12/10 0.51 J 0.37 J 0.40 U 0.33 U 0.53 J 0.34 J 0.26 U 0.27 U 0.24 U 1.1 0.23 U 0.30 U 3

11/12/10 0.88 J 0.49 J 0.40 U 0.33 U 0.57 J 0.43 J 0.26 U 0.27 U 0.24 U 1.6 0.23 U 0.30 U 4

2/17/11 0.37 U 0.29 U 0.40 U 0.33 U 0.22 U 0.25 U 0.26 U 0.27 U 0.24 U 1.0 0.23 U 0.30 U 1

6/16/11 1.5 2.5 0.28 U 0.18 U 0.22 U 0.67 J 0.24 U 0.32 U 0.21 U 2.9 0.21 U 0.20 U 8

8/18/11 0.37 U 0.74 J 0.28 U 0.18 U 0.80 J 0.78 J 0.24 U 0.32 U 0.21 U 8.9 0.21 U 0.20 U 11

11/03/11 0.73 U 0.38 U 0.56 U 0.36 U 0.43 U 0.63 U 0.47 U 0.64 U 0.42 U 4.9 0.41 U 0.40 U 5

2/15/12 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 5.25 1.0 U 5.54 1.0 U 5.0 U 11

5/16/12 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 5.0 U 0

8/08/12 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 1.0 U 5.0 U 1

2/20/13 0.65 J 1.0 U 1.0 U 1.0 U 1.0 U 0.75 J 1.0 U 1.0 U 1.0 U 1.8 1.0 U 2.0 U 3

5/15/13 0.63 J 0.28 J 1.0 U 1.0 U 1.0 U 0.36 J 1.0 U 1.0 U 1.0 U 2.2 1.0 U 2.0 U 3

8/26/13 1.0 U 0.22 J 1.0 U 1.0 U 1.0 U 0.29 J 1.0 U 1.0 U 1.0 U 1.8 1.0 U 2.0 U 2

11/11/13 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 1.0 U 2.0 U 1

2/19/14 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.3 1.0 U 2.0 U 1

5/20/14 2.9 2.6 1.0 U 1.0 U 0.25 J 1.0 U 1.0 U 1.0 U 1.0 U 4.7 1.0 U 2.0 U 10

8/06/14 1.0 U 0.76 J 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.4 1.0 U 2.0 U 2

11/18/14 1.0 U 2.2 1.0 U 1.0 U 1.4 0.85 J 1.0 U 1.0 U 1.0 U 7.7 1.0 U 2.0 U 12

50 5 5 5 5 5 5 5 5 2 7 5

NYSDEC Class GA

Groundwater Standards

Chloro-

ethane

Downgradient

Area

Methylene

ChlorideChloroform

Vinyl

ChlorideTCE1,2-DCA PCE1,1,1-TCA

trans-1,2-

DCEcis-1,2-DCE1,1-DCE1,1-DCA
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TABLE 3 - GROUND WATER RESULTS
Westchester County Airport Hangar D1 Bay 1B

Monitoring Well

Sample

Date

Total

VOCs

MW-07D 7/11/00 5 U 140 46 5 U 37 5 U 5 U 9 14 5 U 5 U 5 U 246

MW-02 Area 10/26/00 5 U 140 41 5 U 37 5 U 5 U 5 U 10 5 U 5 U 5 233

3/28/01 5 U 190 42 5 U 36 5 U 5 U 5 U 8 5 U 5 U 5 U 276

8/09/01 18 380 100 5 U 140 5 U 15 9 40 5 U 5 U 5 U 702

9/19/01 11 290 68 5 U 120 5 U 10 5 U 27 5 U 5 U 5 U 526

11/16/01 6 210 33 5 U 71 5 U 6 5 U 16 5 U 5 U 5 U 342

2/07/02 15.3 415 117 0.9 J 145 5 U 10 9.9 42.4 4.5 5 U 2 U 760

5/07/02 8.7 207 68 1 J 84.5 5 U 5.5 7.9 31 3.4 5 U 2 U 417

8/28/02 15.2 267 76.7 0.82 J 124 5 U 9 6.9 34.8 3.5 5 U 2 U 538

11/13/02 20.7 320 99.7 0.57 U 187 0.18 U 12.8 11.7 49.1 3.7 0.18 U 0.53 U 705

2/12/03 9.7 275 68.7 0.94 J NA 0.18 U 8.6 9.8 42 2.8 0.18 U 0.53 U 418

5/14/03 11.2 227 64.9 U NA U 12.2 7.5 41.2 2.9 U U 367

8/13/03 8.4 237 51.1 U NA U 5.9 5.4 28.4 2.4 U U 339

11/12/03 U 104 26.3 U NA U 0.64 J 3.3 13.8 1.3 U U 149

2/10/04 U 107 19.9 U NA U U 3.3 11.1 0.9 J U U 142

5/27/04 10.5 220 58.1 U NA U 7.1 7.6 39 6 U U 348

8/10/04 5.6 161 27.7 U NA 1 3 4.1 22.3 3.9 U U 229

10/28/04 5.3 175 32.3 U NA U 3.2 3.7 21.4 2.9 U U 244

12/16/04 7.2 176 47.8 U NA U 3.4 6 31.4 7.3 U U 279

3/18/05 26.5 113 28.6 U NA 1.6 77.8 11.4 96.6 40 U U 396

6/22/05 2.1 155 34.3 U 81.6 1.9 1.6 5.9 30.5 7.4 U U 320

9/13/05 2.3 145 26 U 71.2 U 0.5 J 3.7 19.4 4 U U 272

12/20/05 U 147 31.2 U 81.3 0.54 J U 4.3 23.2 5 U U 293

3/14/06 1.2 119 U U 56.3 U U 3 13.6 2.5 U U 196

6/23/06 0.56 U 125 30.7 0.29 U 67 0.42 U 0.28 U 4.1 21.2 7.1 0.22 U 0.27 U 255

9/07/06 2.1 162 34.5 U 87.2 0.58 J U 4.3 21 10.1 U U 322

12/05/06 0.56 U 99.5 13.2 0.29 U 38.5 0.42 U 0.28 U 1.6 10.6 1.9 0.22 U 0.27 U 165

3/13/07 0.56 U 136 24.9 0.29 U 59.4 0.42 U 0.28 U 2.7 15 3.7 0.22 U 0.27 U 242

6/12/07 0.67 U 112 25.7 0.29 U 67.1 0.72 J 0.3 U 4 16.6 6.7 0.25 U 0.21 U 233

9/05/07 0.67 U 119 28.1 0.29 U 66.9 0.32 U 0.3 U 4.1 16.6 7.0 0.25 U 0.21 U 242

12/14/07 0.67 U 121 31.8 0.29 U 64.8 0.51 J 0.3 U 7.9 21.0 5.5 0.25 U 0.21 U 253

3/12/08 0.67 U 115 19.4 0.29 U 47.7 0.33 J 0.3 U 3.5 14.3 B 3.4 0.25 U 0.21 U 204

9/11/08 0.52 J 94.4 19.3 0.35 U 41 0.35 J 0.24 U 2.5 14.6 3.6 0.16 U 0.16 U 176

12/19/08 0.22 U 78.1 19.1 0.35 U 37.9 0.16 U 0.24 U 1.6 B 12.3 3.3 0.16 U 0.16 U 152

2/24/09 0.22 U 83.0 22.8 0.35 U 41.0 0.16 U 0.24 U 3.7 16.4 3.9 0.16 U 0.16 U 171

5/11/09 0.22 U 87.0 9.5 0.35 U 29.3 0.16 U 0.31 J 1.7 6.3 1.5 0.16 U 0.16 U 136

11/09/09 0.37 U 69.1 17.0 0.33 U 37.5 0.25 U 0.26 U 3.0 11.7 2.8 0.23 U 0.30 U 141

8/12/10 0.37 U 105.0 25.5 B 0.33 U 48.3 0.43 J 0.26 U 4.1 18.2 3.7 0.23 U 0.30 U 205

11/12/10 0.37 U 119.0 34.8 0.33 U 67.1 0.68 J 0.26 U 8.0 25.1 6.1 0.23 U 0.30 U 261

2/17/11 0.37 U 100.0 25.6 0.33 U 52.8 0.25 U 0.26 U 5.8 22.2 4.3 0.23 U 0.30 U 211

6/16/11 0.37 U 63.8 8.1 0.18 U 23.2 0.31 U 0.24 U 3.9 8.9 1.2 0.21 U 0.20 U 109

11/03/11 0.37 U 71.8 18.9 0.18 U 39.3 0.31 U 0.24 U 4.0 17.7 3.4 0.21 U 0.20 U 155

2/15/12 1.0 U 56.8 12.2 1.0 U 25.5 1.0 U 1.0 U 4.04 12.8 2.57 1.0 U 5.0 U 114

5/16/12 1.0 U 41.4 2.82 1.0 U 20.6 1.0 U 1.0 U 1.0 U 10.6 1.0 U 1.0 U 5.0 U 75

8/08/12 1.0 U 37.2 3.03 1.0 U 10.4 1.0 U 1.0 U 2.66 4.48 1.0 U 1.0 U 5.0 U 58

2/20/13 1.0 U 41.1 5.4 1.0 U 13.9 1.0 U 0.48 J 0.59 J 6.3 0.49 J 1.0 U 2.0 U 68

5/15/13 1.0 U 32.7 2.5 1.0 U 7.4 1.0 U 0.26 J 0.49 J 5.3 1.0 U 1.0 U 2.0 U 49

8/26/13 1.0 U 26.7 1.8 1.0 U 4.8 1.0 U 1.0 U 0.33 J 4.7 1.0 U 1.0 U 2.0 U 38

11/11/13 1.0 U 32.6 2.6 1.0 U 8.5 1.0 U 1.0 U 0.25 J 5.4 1.0 U 1.0 U 2.0 U 49

2/17/14 1.0 U 29.9 2.1 1.0 U 5.9 1.0 U 1.0 U 1.0 U 4.5 1.0 U 1.0 U 2.0 U 42

5/20/14 1.0 U 25.6 1.2 1.0 U 5.6 1.0 U 1.0 U 1.0 U 2.8 1.0 U 1.0 U 2.0 U 35

8/06/14 1.0 U 22.2 0.5 J 1.0 U 3.8 1.0 U 1.0 U 1.0 U 1.1 1.0 U 1.0 U 2.0 U 28

11/18/14 1.0 U 20.2 0.62 J 1.0 U 2.1 1.0 U 1.0 U 1.0 U 0.47 J 1.0 U 1.0 U 2.0 U 23

50 5 5 5 5 5 5 5 5 2 7 5
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TABLE 3 - GROUND WATER RESULTS
Westchester County Airport Hangar D1 Bay 1B

Monitoring

Well

Sample

Date

Total

VOCs

MW-07S 11/22/99 170 1300 280 3 J 560 4 J 800 130 290 3 J NA 2 J 3542

MW-02 Area 7/11/00 130 1100 200 5 U 590 5 U 730 130 340 5 U 5 U 5 U 3220

10/26/00 140 1100 200 5 U 690 5 U 740 100 480 5 U 5 U 5 3455

3/28/01 190 1300 190 5 U 970 5 U 920 130 360 5 U 5 U 5 U 4060

8/09/01 170 1400 150 5 U 1100 5 U 670 89 520 5 U 5 U 5 U 4099

9/20/01 290 1500 140 5 U 1500 5 U 670 74 500 5 U 5 U 5 U 4674

11/16/01 180 1400 97 10 U 1200 10 U 680 52 380 10 U 10 U 10 U 3989

2/07/02 169 1230 119 10 U 1110 2.9 J 565 60.1 265 5 U 25 U 10 U 3521

5/13/02 154 912 88.8 4.3 J 752 3.4 J 597 46.3 223 5.8 25 U 10 U 2787

8/28/02 130 853 66.9 10 U 795 25 U 437 24.2 294 5 U 25 U 10 U 2600

11/13/02 130 894 94.7 2.8 U 866 0.92 U 508 27.4 331 3.8 U 0.92 U 2.7 U 2851

2/12/03 79.4 762 75.8 3 J NA 2.3 J 452 34.4 321 5.8 0.46 U 1.3 U 1736

5/14/03 125 834 64.4 U NA 3 J 440 20.1 295 13.5 2.6 J U 1798

8/13/03 89.2 791 64.1 U NA 3 450 14.7 310 12.2 U U 1734

11/12/03 10.3 184 7.4 0.62 J NA U 81.1 7.5 40.7 1 U U 333

2/10/04 3 96.5 2.9 U NA U 21.9 4.3 5.4 4.7 U U 139

5/27/04 97.9 529 40.1 U NA 1.8 J 345 8.1 189 76.2 U U 1287

8/10/04 71.2 317 20.2 1.1 J NA 2.4 J 159 2.8 116 60.9 U U 751

10/28/04 73.5 304 32.6 U NA 3.3 284 4.3 240 99.2 U U 1041

12/16/04 48.2 244 33.6 U NA 3.1 172 2.7 198 71.3 U U 773

3/18/05 58 237 53.7 0.97 J NA 3.1 167 24.2 193 80.4 U U 817

6/22/05 44.4 178 28 U 245 3.3 110 2.3 164 83.5 U U 859

9/14/05 27 151 22.9 0.58 J 254 2.3 66.8 0.9 J 133 54.6 U U 713

12/20/05 27.3 153 47.8 0.45 J 231 2.3 77.3 22.2 102 65.4 U U 729

3/14/06 20.5 130 46.3 U 166 1.6 58.3 21.5 72.6 53.8 U U 571

6/23/06 16.4 86.4 22.7 0.29 U 141 1.2 62.6 1.8 75.1 54.5 0.22 U 0.27 U 462

9/07/06 17.5 126 48.9 U 145 1.6 79 19.7 50.6 62.6 U U 551

12/05/06 7.6 89.8 35.4 0.29 U 94.7 1.5 58.1 15.2 46 39.4 0.22 U 0.27 U 388

3/13/07 6.1 95.9 44.3 0.29 U 93.5 1.1 52.9 25.6 37.9 33.8 0.22 U 0.27 U 391

6/12/07 4.4 59.5 12.2 0.29 U 93.1 0.97 J 28.6 0.28 U 22.2 35 0.25 U 0.21 U 256

9/05/07 0.67 U 66.3 16.2 0.29 U 94 0.89 J 28.2 0.36 J 22.1 31.8 0.25 U 0.21 U 260

12/14/07 0.91 J 73.9 27.5 0.29 U 78.9 0.85 J 38.2 14.6 19.6 22.9 0.25 U 0.21 U 277

3/12/08 0.88 J 100 49.6 0.29 U 70.6 1.1 59.8 36.7 22.8 B 22.1 0.25 U 0.21 U 364

9/11/08 0.22 U 15.2 3.3 0.35 U 33.5 0.33 J 3.1 0.38 J 2.2 2.8 0.16 U 0.16 U 61

12/19/08 0.22 U 41.2 15.6 0.35 U 53.1 0.16 U 24.0 3.4 B 13.1 13.9 0.16 U 0.16 U 164

2/24/09 0.22 U 119.0 72.4 0.35 U 65.3 0.78 J 70.1 37.1 24.8 15.2 0.16 U 0.16 U 405

5/11/09 0.22 U 69.9 26.0 0.35 U 73.5 0.62 J 29.4 15.2 23.9 17.7 0.16 U 0.16 U 256

11/09/09 0.37 U 24.8 5.7 0.33 U 55.8 0.44 J 8.8 0.35 J 13.6 11.5 0.23 U 0.30 U 121

8/12/10 0.37 U 26.4 5.7 B 0.33 U 58.6 0.71 J 7.2 0.27 U 8.9 12.7 0.23 U 0.30 U 120

11/12/10 0.37 U 50.7 22.8 0.33 U 86.8 0.93 J 18.0 3.7 20.6 17.5 0.23 U 0.30 U 221

2/17/11 0.37 U 113 68.9 0.33 U 54.3 0.40 J 51.2 53.3 26.5 7.5 0.23 U 0.30 U 375

6/16/11 0.37 U 32.9 11.6 0.18 U 64.0 0.80 J 14.3 6.3 15.2 15.7 0.21 U 0.20 U 161

11/03/11 0.37 U 32.0 12.6 0.18 U 57.9 0.46 J 10.2 4.0 17.5 10.2 0.21 U 0.20 U 145

2/15/12 1.0 U 51.9 21.8 1.0 U 54.7 1.48 12.4 15.2 15.1 11.4 1.0 U 5.0 U 184

5/16/12 1.0 U 31.2 8.75 1.0 U 43.8 1.31 7.44 9.06 10.6 9.56 1.0 U 5.0 U 122

8/08/12 1.0 U 21.7 3.83 1.0 U 55.5 1.0 U 6.95 1.41 5.12 11.0 1.0 U 5.0 U 106

2/20/13 1.0 U 77.4 43.1 1.0 U 45.3 1.0 U 23.4 31.7 13.4 7.3 1.0 U 2.0 U 242

5/15/13 1.0 U 28.2 14.8 1.0 U 33.4 0.38 J 13.8 21.8 11.6 7.4 1.0 U 2.0 U 131

8/26/13 1.0 U 15.5 3.4 1.0 U 33.7 0.28 J 3.9 1.1 10.2 7.9 1.0 U 2.0 U 76

11/11/13 1.0 U 25.8 10.4 1.0 U 43.0 1.0 U 7.9 7.5 12.1 11.0 1.0 U 2.0 U 118

2/17/14 1.0 U 85.8 55.0 1.0 U 30.7 1.0 U 29.8 57.7 24.0 9.8 1.0 U 2.0 U 293

5/20/14 1.0 U 50.1 30.2 1.0 U 41.1 1.0 U 17.8 40.1 22.4 10.0 1.0 U 2.0 U 212

8/06/14 1.0 U 33.2 8.1 1.0 U 46.0 1.0 U 12.4 1.0 18.1 10.2 1.0 U 2.0 U 129

11/18/14 1.0 U 29.1 7.7 1.0 U 32.2 0.61 J 4.8 1.0 7.6 9.1 1.0 U 1.0 U 92

50 5 5 5 5 5 5 5 5 2 7 5
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TABLE 3 - GROUND WATER RESULTS
Westchester County Airport Hangar D1 Bay 1B

Monitoring

Well

Sample

Date

Total

VOCs

MW-08D 7/11/00 5 U 37 7 5 U 66 5 U 5 U 140 14 5 U 6 5 U 270

MW-01 Area 10/24/00 2 U 34 5 1 U 60 1 U 4 J 79 10 1 U 2 J 2 U 194

3/27/01 5 U 38 5 U 5 U 34 5 U 5 U 22 5 U 5 U 5 U 5 U 94

8/08/01 5 U 41 5 U 5 U 40 5 U 5 U 21 5 U 5 U 5 U 5 U 102

9/20/01 5 U 29 5 U 5 U 31 5 U 5 U 11 5 U 5 U 5 U 5 U 71

11/16/01 5 U 19 5 U 5 U 16 5 U 5 U 5 U 5 U 5 U 5 U 5 U 35

2/06/02 5 U 30.6 J 1.9 2 U 24.7 5 U 3.6 J 24.2 2.6 1 U 5 U 2 U 88

5/10/02 5 U 42 3 2 U 41.6 1.1 J 9 56.6 8.5 1.2 U 5 U 2 U 162

8/29/02 5 U 17.5 1.5 J 2 U 17.1 5 U 1.9 J 23 3.2 1 U 5 U 2 U 64

11/12/02 0.65 U 25.6 2.4 0.57 U 34.8 0.18 U 7.1 44.3 7.4 0.77 U 0.18 U 0.53 U 122

2/11/03 0.65 U 17 3.6 0.57 U NA 0.18 U 0.094 U 9.7 3.2 0.77 U 0.18 U 0.53 U 34

5/14/03 U 15.5 1.1 U NA U 0.92 J 12.4 1.7 U U U 32

8/13/03 U 14.5 1.4 U NA U 2.6 23.5 2.8 U U U 45

11/11/03 U 14.1 1.6 U NA U 5.1 40.8 5.4 U U U 67

2/09/04 U 15.6 U U NA 0.75 J U 8.3 2.9 1.2 U U 29

5/27/04 U 12.5 1.2 U NA U U 29.2 4.2 U U U 47

8/09/04 U 12.5 U U NA U 2.5 40.8 5.8 U U U 62

10/27/04 U 18.9 0.83 J U NA U U 31.5 9.2 U U U 60

12/16/04 U 29.8 U U NA U U 7.4 7.5 U U U 45

3/17/05 U 18.3 U U NA U U 9.5 2.7 28.5 U U 59

6/20/05 U 8.9 U U 14.1 U U U 0.76 J 2.4 U U 26

9/12/05 U 9.6 U U 2.7 U U 2.1 11.1 6.6 U U 32

12/19/05 U 27.8 U U 0.3 J 0.94 J U 0.47 J 0.26 J 8.2 U U 38

3/13/06 0.95 J 25.3 U U U 0.7 J U U U U U U 27

6/22/06 0.65 J 22.1 0.33 U 0.29 U 1.5 0.54 J 0.67 J 0.28 U 6.0 3.8 0.22 U 0.27 U 35

9/06/06 U 25.3 U U 5.7 0.72 J 1.7 6.3 11.3 7.8 U U 59

12/04/06 0.56 U 19.2 0.33 U 0.29 U 0.18 U 0.42 U 0.28 U 0.28 U 0.29 U 0.29 U 0.22 U 0.27 U 19

3/12/07 0.56 U 18.9 0.33 U 0.29 U 0.18 U 0.42 U 0.28 U 0.28 U 0.29 U 0.29 U 0.22 U 0.27 U 19

6/11/07 0.67 U 15.2 0.28 U 0.29 U 0.27 U 0.32 U 0.3 U 0.28 U 0.26 U 0.22 U 0.25 U 0.21 U 15

9/04/07 0.67 U 15.9 0.28 U 0.29 U 1.2 0.32 U 0.3 U 0.28 U 0.26 U 0.71 J 0.25 U 0.21 U 18

12/12/07 0.67 U 29.6 0.28 U 0.29 U 9.0 4.0 1.6 1.8 5.9 36.8 0.25 U 0.21 U 89

3/12/08 0.67 U 26.4 0.28 U 0.29 U 1.5 3.1 0.55 J 0.39 J 2.5 B 1.7 0.25 U 0.21 U 36

6/16/08 0.22 U 15.3 0.29 U 0.35 U 0.19 U 0.58 J 0.24 U 0.29 U 0.18 U 0.21 U 0.16 U 0.16 U 16

9/11/08 0.22 U 12.2 0.29 U 0.35 U 0.53 J 0.67 J 0.24 U 0.29 U 0.18 U 0.21 U 0.16 U 0.16 U 13

2/22/10 0.37 U 6.5 0.40 U 0.33 U 0.22 U 0.25 U 0.41 J 0.27 U 0.24 U 0.44 U 0.32 J 0.30 U 7

5/20/10 0.37 U 10.8 0.40 U 0.33 U 17.7 0.79 J 0.26 U 17.9 5.0 0.44 U 0.23 U 0.30 U 52

8/12/10 0.37 U 11.2 1.1 B 0.33 U 45.3 2.5 0.39 J 62.3 14.3 0.44 U 0.23 U 0.30 U 137

11/12/10 0.37 U 14.0 0.98 J 0.33 U 73.6 3.5 0.60 J 79.1 20.9 0.44 U 0.23 U 0.30 U 193

2/17/11 0.37 U 9.5 0.40 U 0.33 U 57.6 2.5 0.26 U 51.6 14.4 0.44 U 0.23 U 0.30 U 136

6/16/11 0.37 U 10.5 0.69 J 0.18 U 61.3 3.5 0.24 U 45.1 14.6 0.27 U 0.21 U 0.20 U 136

8/18/11 0.37 U 10.1 0.59 J 0.18 U 59.3 5.9 0.24 U 50.6 14.5 0.27 U 0.21 U 0.20 U 141

11/03/11 0.37 U 8.6 0.87 J 0.18 U 65.7 3.4 0.24 U 55.4 15.7 0.27 U 0.21 U 0.20 U 150

2/15/12 1.0 U 8.44 1.0 U 1.0 U 48.6 2.88 1.0 U 44.5 12.6 1.0 U 1.0 U 5.0 U 117

5/16/12 1.0 U 6.75 1.0 U 1.0 U 32.5 6.25 1.0 U 44.1 9.56 1.0 U 1.0 U 5.0 U 99

8/09/12 1.0 U 7.55 1.0 U 1.0 U 47.3 3.30 1.0 U 50.9 11.50 1.0 U 1.0 U 5.0 U 121

11/05/12 1.0 U 6.28 1.0 U 1.0 U 37.8 2.04 1.0 U 44.9 9.71 1.0 U 1.0 U 5.0 U 101

2/21/13 1.0 U 6.5 0.40 J 1.0 U 37.0 1.6 1.0 U 31.8 8.6 1.0 U 1.0 U 2.0 U 86

5/15/13 1.0 U 5.4 0.32 J 1.0 U 29.4 1.5 1.0 U 34.4 9.3 1.0 U 1.0 U 2.0 U 80

8/26/13 1.0 U 5.2 1.0 U 1.0 U 32.7 2.2 1.0 U 36.0 8.6 1.0 U 1.0 U 2.0 U 85

11/11/13 1.0 U 5.4 1.0 U 1.0 U 37.5 1.2 1.0 U 44.8 10.1 1.0 U 1.0 U 2.0 U 99

2/17/14 1.0 U 3.8 1.0 U 1.0 U 23.2 0.8 J 1.0 U 34.4 7.1 1.0 U 1.0 U 2.0 U 69

5/20/14 1.0 U 3.4 1.0 U 1.0 U 29.6 1.1 1.0 U 30.6 7.7 1.0 U 1.0 U 2.0 U 72

8/06/14 1.0 U 3.5 1.0 U 1.0 U 28.7 0.61 J 1.0 U 30.0 7.5 1.0 U 1.0 U 2.0 U 70

11/17/14 1.0 U 3.6 1.0 U 1.0 U 28.6 0.85 J 1.0 U 32.5 7.1 1.0 U 1.0 U 2.0 U 73
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TABLE 3 - GROUND WATER RESULTS
Westchester County Airport Hangar D1 Bay 1B

Monitoring

Well

Sample

Date

Total

VOCs

MW-08S 7/11/00 5 U 85 21 5 U 180 6 120 390 30 5 U 5 U 5 U 832

MW-01 Area 10/25/00 5 U 96 25 5 U 230 11 130 500 35 5 U 5 U 5 U 1027

3/27/01 5 U 120 24 5 U 290 14 140 440 35 5 U 5 U 5 U 1063

8/08/01 5 U 94 19 5 U 280 7 99 330 28 5 U 5 U 5 U 857

9/20/01 5 U 81 5 5 U 210 9 24 62 10 5 U 5 U 5 U 401

11/16/01 5 U 100 9 5 U 240 12 70 190 45 5 U 5 U 5 U 666

2/06/02 5 U 29.7 3.4 2 U 36.9 5 U 15.5 84.6 6.9 1 U 5 U 2 U 177

5/10/02 5 U 3.4 J 2 U 2 U 4.7 J 5 U 1.4 J 7.2 0.77 J 1.2 U 5 U 2 U 17

8/29/02 5 U 98.9 11.2 2 U 210 8.1 69.8 247 53.1 1 U 5 U 2 U 698

11/12/02 0.65 U 26.1 2.5 0.57 U 36.8 0.18 U 10.6 65.5 8.7 0.77 U 0.18 U 0.53 U 150

2/11/03 0.65 U 79.9 10.6 0.57 U NA 9.2 62.7 201 40.1 0.77 U 0.18 U 0.53 U 404

5/14/03 U 13.6 1.6 U NA 0.41 J 3.2 66.1 6.6 U U U 92

8/13/03 U 60.7 7.6 U NA 3.6 35.5 233 27.7 U U U 368

11/11/03 U 33.5 3.7 U NA 1.5 19.5 144 16 U U U 218

2/09/04 U 79.2 9.9 U NA 12.1 52.9 310 47.5 0.95 J U U 513

5/27/04 U 71.2 8.5 U NA 5.9 49.1 344 47.7 U U U 526

8/09/04 U 76.6 7.6 U NA 6.9 41.5 362 56.7 U U U 551

10/27/04 U 91.1 4.3 U NA 13 28.7 112 51 1.3 2.2 U 304

12/16/04 U 64.3 4.2 U NA 3.7 35.7 143 35.2 U U U 286

3/17/05 U 63.8 6.8 U NA 7.6 18 224 94.1 4.9 U U 419

6/20/05 U 43.9 2.2 U 186 5.1 14.3 182 31.5 U U U 465

9/12/05 U 76.1 8.2 U 276 18.5 35.9 380 75.7 1.8 U U 872

12/19/05 U 57.7 5.6 U 253 8.4 28.7 349 65.1 0.7 J U U 768

3/13/06 U 53.8 U U 233 11.7 17.8 263 59 U U U 638

6/22/06 1.1 U 37.9 3.4 0.59 U 179 5.9 16.2 246 50.9 0.58 U 0.43 U 0.53 U 539

9/06/06 U 44.9 3.8 U 212 8.9 16.7 255 55.4 U U U 597

12/05/06 0.56 U 48.5 6.1 0.29 U 228 15.7 16.1 202 77.9 2 0.22 U 0.27 U 596

3/12/07 0.56 U 44.4 5.5 0.29 U 206 12.5 16.7 277 84.5 1.6 0.22 U 0.27 U 648

6/11/07 1.3 U 34.3 3.4 0.57 U 190 11.1 10.8 239 58.8 1.5 J 0.51 U 0.42 U 549

9/04/07 1.3 U 34.9 3.6 0.57 U 180 9.1 12.1 219 B 70.2 1.3 J 0.51 U 0.42 U 530

12/12/07 0.67 U 36.5 3.1 0.29 U 198 8.4 13.5 237 98.4 1.4 0.54 J 0.21 U 597

3/11/08 0.67 U 34.1 3.7 0.29 U 179 15 9.2 197 71 B 1.9 1 0.21 U 512

6/16/08 0.22 U 28.6 2.5 0.35 U 177 10.8 9.6 281 75.6 1.7 1.5 0.16 U 588

9/11/08 0.22 U 25.1 2.3 0.35 U 167 11.5 6.8 155 97.1 0.65 J 0.82 J 0.16 U 466

12/19/08 0.22 U 19.3 1.9 0.35 U 133 4.6 9 182 B 64.7 0.21 U 0.64 J 0.16 U 415

2/24/09 0.22 U 23.1 2.1 0.35 U 156 8.0 7.2 135 94.4 1.4 0.16 U 0.16 U 427

5/11/09 0.22 U 29.7 2.5 0.35 U 193 8.5 8.2 173 104 1.6 0.42 J 0.16 U 521

8/11/09 0.37 U 23.6 2.1 0.33 U 180 8.7 7.3 214 87.9 1.2 0.35 J 0.30 U 525

11/09/09 0.37 U 19.1 1.6 0.33 U 141 7.3 5.1 175 79.2 0.7 J 0.23 U 0.30 U 429

2/22/10 0.37 U 20.3 2.4 0.33 U 172 7.7 6.7 210 101 0.88 J 0.30 J 0.30 U 521

5/20/10 0.37 U 15.5 1.6 0.33 U 144 9.2 3.5 130 69.4 1.1 0.23 J 0.30 U 375

8/12/10 0.37 U 15.3 2.0 B 0.33 U 120 5.2 4.5 200 76.7 0.66 J 0.26 J 0.30 U 425

11/12/10 0.37 U 20.3 2.4 0.33 U 168 6.6 5.2 184 85.4 0.99 J 0.28 J 0.30 U 473

2/17/11 0.37 U 16.6 1.5 0.33 U 157 6.4 5.1 166 68.6 0.72 J 0.23 U 0.30 U 422

6/16/11 0.37 U 15.2 1.7 0.18 U 144 12.2 0.24 U 118 57.2 1.8 0.21 U 0.20 U 350

8/18/11 0.37 U 13.1 1.5 0.18 U 128 10.5 1.8 88.7 46.0 1.6 0.21 U 0.20 U 291

11/03/11 0.37 U 11.6 1.4 0.18 U 161 13.2 1.1 55.7 44.6 1.9 0.21 U 0.20 U 291

2/15/12 1.0 U 10.6 1.17 1.0 U 107 9.04 2.37 116 44.4 1.0 U 1.0 U 5.0 U 291

5/16/12 1.0 U 11.4 1.0 U 1.0 U 107 5.03 3.00 190 64.0 1.0 U 1.0 U 5.0 U 380

8/09/12 1.0 U 15.4 1.37 1.0 U 160 6.61 4.60 276 89.3 1.13 1.0 U 5.0 U 554

11/05/12 1.0 U 15.0 1.2 1.0 U 142 8.18 3.24 247 110.0 1.21 1.0 U 5.0 U 528

2/21/13 1.0 U 14.4 1.5 1.0 U 167 5.0 3.8 215 73.0 0.99 J 1.0 U 2.0 U 481

5/15/13 1.0 U 13.9 1.1 1.0 U 134 9.0 2.3 162 61.2 1.4 1.1 2.0 U 386

8/26/13 1.0 U 13.5 1.1 1.0 U 151 7.7 1.7 165 58.6 0.82 J 0.52 J 2.0 U 400

11/11/13 1.0 U 14.1 1.1 1.0 U 178 7.0 2.6 160 74.9 0.86 J 1.0 U 2.0 U 439

2/17/14 1.0 U 11.6 0.98 J 1.0 U 121 4.0 2.7 204 70.8 0.86 J 1.0 U 2.0 U 416

5/20/14 1.0 U 12.1 0.86 J 1.0 U 168 7.6 2.0 199 67.0 1.2 1.0 U 2.0 U 458

8/06/14 1.0 U 10.8 0.84 J 1.0 U 132 4.3 2.0 183 61.9 0.66 J 1.0 U 2.0 U 396

11/17/14 1.0 U 6.4 0.73 J 1.0 U 79.3 2.0 0.74 J 57.7 75.3 0.35 J 1.0 U 2.0 U 223

50 5 5 5 5 5 5 5 5 2 7 5
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TABLE 3 - GROUND WATER RESULTS
Westchester County Airport Hangar D1 Bay 1B

Monitoring

Well

Sample

Date

Total

VOCs

MW-09D 7/10/00 2 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 2 U 0

10/23/00 2 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 2 U 0

3/27/01 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 0

8/09/01 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 0

9/20/01 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 0

11/16/01 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 0

2/07/02 5 U 5 U 2 U 2 U 0.55 J 5 U 5 U 1 U 1 U 1 U 5 U 2 U 1

5/10/02 5 U 5 U 2 U 2 U 5 U 5 U 5 U 1 U 1 U 1.2 U 5 U 2 U 0

8/28/02 5 U 5 U 2 U 2 U 5 U 5 U 5 U 1 U 1 U 1 U 5 U 2 U 0

11/12/02 0.65 U 0.089 U 0.49 U 0.57 U 0.18 U 0.18 U 0.094 U 0.39 U 0.16 U 0.77 U 0.18 U 0.53 U 0

2/11/03 0.65 U 0.089 U 0.49 U 0.57 U NA 0.18 U 0.094 U 0.39 U 0.16 U 0.77 U 0.18 U 0.53 U 0

5/15/03 U U U U NA U U 0.78 J U U U U 1

8/14/03 U 0.96 J U U NA U U 1.7 U U U U 3

11/11/03 U 0.88 J U U NA U U 1.6 U U U U 2

2/11/04 U 0.71 J U U NA U U 1.2 U U U U 2

5/27/04 U U U U NA U U U U U U U 0

8/09/04 U 0.75 J U U NA U U 1.1 U U U U 2

10/27/04 U U U U NA U U 0.97 J U U U U 1

12/16/04 U 0.86 J U U NA U U 1.8 U U U U 3

3/18/05 U U U U NA U U 0.62 J U U U U 1

6/21/05 U U U U U U U 0.54 J U U U U 1

9/13/05 U 0.46 J U U 0.49 J U U 0.76 J U U U U 2

12/21/05 U 0.47 J U U 0.52 J U U 0.89 J U U U U 2

3/15/06 U U U U 0.4 J U U 0.79 J U U U U 1

6/21/06 0.56 U 0.23 U 0.33 U 0.29 U 0.18 U 0.42 U 0.28 U 0.28 U 0.29 U 0.29 U 0.22 U 0.27 U 0

9/05/06 U U U U U U U U U U U U 0

12/04/06 0.56 U 0.23 U 0.33 U 0.29 U 0.18 U 0.42 U 0.28 U 0.28 U 0.29 U 0.29 U 0.22 U 0.27 U 0

3/12/07 0.56 U 0.23 U 0.33 U 0.29 U 0.18 U 0.42 U 0.28 U 0.28 U 0.29 U 0.29 U 0.22 U 0.27 U 0

6/12/07 0.67 U 0.2 U 0.28 U 0.29 U 0.27 U 0.32 U 0.3 U 0.32 J 0.26 U 0.22 U 0.25 U 0.21 U 0

9/05/07 0.67 U 0.37 J 0.28 U 0.29 U 0.65 J 0.32 U 0.3 U 1.3 0.26 U 0.22 U 0.25 U 0.21 U 2

12/12/07 0.67 U 3.2 0.28 U 0.29 U 10.1 0.32 U 1.2 22.9 2.1 0.22 U 0.25 U 0.21 U 40

3/11/08 0.67 U 0.5 J 0.28 U 0.29 U 1.5 0.32 U 0.3 U 5.1 0.42 JB 0.22 U 0.25 U 0.21 U 8

6/16/08 0.22 U 1.3 0.29 U 0.35 U 3.7 0.16 U 0.24 U 10.9 0.96 J 0.21 U 0.16 U 0.16 U 17

9/11/08 0.22 U 1.3 0.29 U 0.35 U 2.6 0.16 U 0.37 J 8.8 0.18 U 0.21 U 0.16 U 0.16 U 13

12/19/08 0.22 U 1.3 0.29 U 0.35 U 2.8 0.16 U 0.24 U 7.9 B 0.74 J 0.21 U 0.16 U 0.16 U 13

2/24/09 0.22 U 0.24 U 0.29 U 0.35 U 1.4 0.16 U 0.24 U 6.3 0.18 U 0.21 U 0.16 U 0.16 U 8

5/11/09 0.22 U 0.32 J 0.29 U 0.35 U 1.0 0.16 U 0.24 U 4.0 0.32 J 0.21 U 0.16 U 0.16 U 6

8/11/09 0.37 U 0.45 J 0.40 U 0.33 U 1.4 0.25 U 0.26 U 6.7 0.24 U 0.44 U 0.23 U 0.30 U 9

11/09/09 0.37 U 0.29 U 0.40 U 0.33 U 0.22 U 0.25 U 0.26 U 0.73 J 0.24 U 0.44 U 0.23 U 0.30 U 1

2/22/10 0.37 U 1.3 0.40 U 0.33 U 3.0 0.25 U 0.26 U 6.9 0.59 J 0.44 U 0.23 U 0.30 U 12

5/20/10 0.37 U 0.36 J 0.40 U 0.33 U 1.2 0.25 U 0.26 U 5.0 0.32 J 0.44 U 0.23 U 0.30 U 7

8/12/10 0.37 U 0.81 J 0.40 U 0.33 U 2.5 0.25 U 0.26 U 5.8 0.56 J 0.44 U 0.23 U 0.30 U 10

11/12/10 0.37 U 1.6 0.40 U 0.33 U 7.6 0.25 U 0.26 U 11.6 1.6 0.44 U 0.23 U 0.30 U 22

2/17/11 0.37 U 0.29 U 0.40 U 0.33 U 1.5 0.25 U 0.26 U 5.9 0.24 U 0.44 U 0.23 U 0.30 U 7

6/16/11 0.37 U 0.31 J 0.28 U 0.18 U 1.3 0.31 U 0.24 U 5.4 0.21 U 0.27 U 0.21 U 0.20 U 7

8/18/11 0.37 U 0.49 J 0.28 U 0.18 U 1.6 0.31 U 0.24 U 4.8 0.39 J 0.27 U 0.21 U 0.20 U 7

11/03/11 0.37 U 0.46 J 0.28 U 0.18 U 0.88 J 0.31 U 0.24 U 3.9 0.21 U 0.27 U 0.21 U 0.20 U 5

2/15/12 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 5.69 1.0 U 1.0 U 1.0 U 5.0 U 6

5/16/12 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.84 1.0 U 1.0 U 1.0 U 5.0 U 2

8/09/12 1.0 U 1.0 U 1.0 U 1.0 U 1.57 1.0 U 1.0 U 3.45 1.0 U 1.0 U 1.0 U 5.0 U 5

11/05/12 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.88 1.0 U 1.0 U 1.0 U 5.0 U 2

2/20/13 1.0 U 1.0 U 1.0 U 1.0 U 0.82 J 1.0 U 1.0 U 1.6 1.0 U 1.0 U 1.0 U 2.0 U 2

5/15/13 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.4 1.0 U 1.0 U 1.0 U 2.0 U 1

8/27/13 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 1.0 U 1.0 U 1.0 U 2.0 U 1

11/12/13 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 0.97 J 1.0 U 1.0 U 1.0 U 2.0 U 1

2/17/14 1.0 U 1.0 U 1.0 U 1.0 U 0.71 J 1.0 U 1.0 U 2.1 1.0 U 1.0 U 1.0 U 2.0 U 3

5/21/14 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 0.93 J 1.0 U 1.0 U 1.0 U 2.0 U 1

8/06/14 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 0.73 J 1.0 U 1.0 U 1.0 U 2.0 U 1

11/18/14 1.0 U 1.0 U 1.0 U 1.0 U 0.51 J 1.0 U 1.0 U 0.53 J 1.0 U 1.0 U 1.0 U 2.0 U 1

50 5 5 5 5 5 5 5 5 2 7 5
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TABLE 3 - GROUND WATER RESULTS
Westchester County Airport Hangar D1 Bay 1B

Monitoring

Well

Sample

Date

Total

VOCs

MW-09S 7/10/00 2 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 2 U 0

10/24/00 2 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 2 U 0

3/27/01 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 0

8/09/01 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 0

9/20/01 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 0

11/16/01 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 0

2/06/02 5 U 2.8 J 2 U 2 U 4.7 J 5 U 5 U 0.9 J 1 U 1 U 5 U 2 U 8

5/10/02 5 U 5 U 2 U 2 U 5 U 5 U 5 U 1 U 1 U 1.2 U 5 U 2 U 0

8/28/02 5 U 5 U 2 U 2 U 5 U 5 U 5 U 1 U 1 U 1 U 5 U 2 U 0

11/12/02 0.65 U 0.089 U 0.49 U 0.57 U 0.18 U 0.18 U 0.094 U 0.39 U 0.16 U 0.77 U 0.18 U 0.53 U 0

5/15/03 U U U U NA U U U U U U U 0

8/15/03 U U U U NA U U U U U U U 0

11/11/03 U U U U NA U U U U U U U 0

2/11/04 U U U U NA U U U U U U U 0

5/27/04 U U U U NA U U U U U U U 0

8/09/04 U U U U NA U U U U U U U 0

10/27/04 U U U U NA U U U U U U U 0

12/16/04 U U U U NA U U U U U U U 0

3/18/05 U 105 13.8 U NA U U 3.9 7.3 9.8 U U 140

6/21/05 U U U U U U U U U U U U 0

9/13/05 U U U U U U U 0.65 J U U U U 1

12/19/05 U U U U U U U U U U U U 0

3/15/06 U U U U U U U U U U U U 0

6/21/06 0.56 U 0.23 U 0.33 U 0.29 U 0.18 U 0.42 U 0.28 U 0.28 U 0.29 U 0.29 U 0.22 U 0.27 U 0

9/05/06 U U U U U U U U U U U U 0

12/04/06 0.56 U 0.23 U 0.33 U 0.23 U 0.18 U 0.42 U 0.28 U 0.28 U 0.29 U 0.29 U 0.22 U 0.27 U 0

3/12/07 0.56 U 0.23 U 0.33 U 0.29 U 0.18 U 0.42 U 0.28 U 0.28 U 0.29 U 0.29 U 0.22 U 0.27 U 0

6/12/07 0.67 U 0.2 U 0.28 U 0.29 U 0.27 U 0.32 U 0.3 U 0.28 U 0.26 U 0.22 U 0.25 U 0.21 U 0

9/05/07 0.67 U 1.2 0.28 U 0.29 U 4.7 0.32 U 0.78 J 16.2 0.88 J 0.22 U 0.25 U 0.21 U 24

12/12/07 0.67 U 0.2 U 0.28 U 0.29 U 0.27 U 0.32 U 0.3 U 0.8 J 0.26 U 0.22 U 0.25 U 0.21 U 1

3/11/08 0.67 U 0.2 U 0.28 U 0.29 U 0.27 U 0.32 U 0.3 U 0.28 U 0.26 U 0.22 U 0.25 U 0.21 U 0

6/16/08 0.22 U 0.61 J 0.29 U 0.35 U 2.1 0.16 U 0.24 U 7.9 0.43 J 0.21 U 0.16 U 0.16 U 11

9/11/08 0.22 U 0.31 J 0.29 U 0.35 U 0.84 J 0.16 U 0.24 U 3.9 0.21 J 0.21 U 0.16 U 0.16 U 5

12/19/08 0.22 U 0.24 U 0.29 U 0.35 U 0.32 J 0.16 U 0.24 U 0.49 JB 0.18 U 0.21 U 0.16 U 0.16 U 1

2/24/09 0.22 U 0.24 U 0.29 U 0.35 U 0.25 U 0.16 U 0.24 U 0.29 U 0.18 U 0.21 U 0.16 U 0.16 U 0

5/11/09 0.22 U 0.24 U 0.29 U 0.35 U 0.25 U 0.16 U 0.24 U 0.49 J 0.2 J 0.21 U 0.16 U 0.16 U 1

8/11/09 0.37 U 0.29 U 0.40 U 0.33 U 0.22 U 0.25 U 0.26 U 0.61 J 0.24 U 0.44 U 0.23 U 0.30 U 1

11/09/09 0.37 U 0.29 U 0.40 U 0.33 U 0.22 U 0.25 U 0.26 U 0.35 J 0.24 U 0.44 U 0.23 U 0.30 U 0

2/22/10 0.37 U 0.29 U 0.40 U 0.33 U 0.22 U 0.25 U 0.26 U 0.27 U 0.24 U 0.44 U 0.23 U 0.30 U 0

5/20/10 0.37 U 0.29 U 0.40 U 0.33 U 0.22 U 0.25 U 0.26 U 0.27 U 0.24 U 0.44 U 0.23 U 0.30 U 0

8/12/10 0.37 U 0.43 J 0.40 U 0.33 U 1.9 0.25 U 0.26 U 8.4 0.69 J 0.44 U 0.23 U 0.30 U 11

11/12/10 0.37 U 0.29 U 0.40 U 0.33 U 0.22 U 0.25 U 0.26 U 1.5 0.24 U 0.44 U 0.23 U 0.30 U 2

2/17/11 0.37 U 0.29 U 0.40 U 0.33 U 0.22 U 0.25 U 0.26 U 0.27 U 0.24 U 0.44 U 0.23 U 0.30 U 0

6/16/11 0.37 U 0.19 U 0.28 U 0.18 U 0.22 U 0.31 U 0.24 U 0.32 U 0.21 U 0.27 U 0.21 U 0.20 U 0

8/18/11 0.37 U 0.19 U 0.28 U 0.18 U 0.22 U 0.31 U 0.24 U 0.58 J 0.21 U 0.27 U 0.21 U 0.20 U 1

11/03/11 0.37 U 0.19 U 0.28 U 0.18 U 0.22 U 0.31 U 0.24 U 0.32 U 0.21 U 0.27 U 0.21 U 0.20 U 0

2/15/12 1.0 U 1.0 U 1.0 U 1.0 U 1.16 1.0 U 1.0 U 1.20 1.0 U 1.0 U 1.0 U 5.0 U 2

5/16/12 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.58 1.0 U 1.0 U 1.0 U 5.0 U 2

8/09/12 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 5.0 U 0

11/05/12 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 5.0 U 0

2/20/13 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 2.0 U 0

5/15/13 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 2.0 U 0

8/26/13 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 2.0 U 0

11/12/13 1.0 U 1.0 U 1.0 U 1.0 U 0.74 J 1.0 U 1.0 U 3.7 1.0 U 1.0 U 1.0 U 2.0 U 4

2/17/14 1.0 U 1.0 U 1.0 U 1.0 U 0.70 J 1.0 U 1.0 U 2.0 0.69 J 1.0 U 1.0 U 2.0 U 3

5/21/14 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 2.0 21.2 1.0 U 1.0 U 2.0 U 23

8/06/14 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 0

11/18/14 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 2.0 U 0
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TABLE 3 - GROUND WATER RESULTS
Westchester County Airport Hangar D1 Bay 1B

Monitoring

Well

Sample

Date

Total

VOCs

MW-10D 7/11/00 5 U 55 9 5 U 20 5 U 5 U 5 U 5 U 5 U 5 U 5 U 84

10/25/00 5 U 180 26 5 U 65 5 U 7 7 7 5 U 5 U 5 U 292

3/28/01 5 250 31 5 U 78 5 U 5 U 9 5 U 5 U 5 U 5 U 373

8/09/01 6 230 28 5 U 90 5 U 5 U 5 U 5 U 5 U 5 U 5 U 354

9/19/01 5 U 150 9 5 U 36 5 U 5 U 5 U 5 U 5 U 5 U 5 U 195

11/16/01 5 U 25 6 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 31

2/08/02 2.7 J 123 5.6 2 U 26.5 5 U 5 U 1 U 0.99 J 1.9 5 U 2 U 161

5/13/02 5.8 162 2 U 2 U 0.89 J 5 U 5 U 1 U 1 U 70.1 5 U 2 U 239

8/29/02 9.6 192 2 U 2 U 5 U 5 U 5 U 1 U 1 U 79.9 5 U 2 U 282

11/13/02 8.4 188 0.49 U 0.57 U 0.18 U 0.18 U 0.094 U 0.39 U 0.16 U 63.9 0.18 U 0.53 U 260

2/12/03 0.65 U 81.8 3.7 0.57 U NA 0.18 U 0.094 U 0.39 U 0.16 U 2.5 0.18 U 0.53 U 88

5/14/03 1.9 88.9 1.2 U NA U U U U 2.8 U U 95

8/13/03 6.3 188 U U NA U 1.1 U 0.53 J 8.3 U U 204

11/12/03 U 73.3 1.7 U NA U U U 0.88 J 0.8 J U U 77

2/11/04 U 55.5 1.1 U NA U U U 0.89 J U U U 57

5/27/04 U 144 2.3 U NA U U U 1.2 3.3 U U 151

8/10/04 U 144 U U NA U 0.27 J U U 2.3 U U 147

10/28/04 U 158 U U NA U U U U 0.96 J U U 159

12/17/04 U 122 2 U NA U U U 1.1 2.3 U U 127

3/18/05 3.2 125 28.5 U NA U 1.2 4.4 18 4.2 U U 185

6/21/05 U 69.4 U U 1 U U U U 8.2 U U 79

9/13/05 U 60.7 U U 1.1 U U U 0.37 J 4 U U 66

12/20/05 U 50.7 U U U U U U U 2.3 U U 53

3/14/06 1.5 113 U U U U U U U 4.5 U U 119

6/23/06 6.2 116 0.33 U 0.29 U 0.18 U 0.42 U 0.28 U 0.28 U 0.29 U 3.5 0.22 U 0.27 U 126

9/07/06 U U U U U U U U U U U U 0

12/05/06 34.9 83.9 0.33 U 0.29 U 0.18 U 0.42 U 0.28 U 0.28 U 0.29 U 1.1 0.22 U 0.27 U 120

3/13/07 18.6 58.9 0.33 U 0.29 U 0.18 U 0.42 U 0.28 U 0.28 U 0.29 U 0.29 U 0.22 U 0.27 U 78

6/12/07 8.5 39.3 0.28 U 0.29 U 0.27 U 0.32 U 0.3 U 0.28 U 0.26 U 0.22 U 0.25 U 0.21 U 48

9/06/07 5.8 24.8 0.28 U 0.29 U 0.27 U 0.32 U 0.3 U 0.28 U 0.26 U 0.22 U 0.25 U 0.21 U 31

12/13/07 14.4 47.8 0.28 U 0.29 U 0.27 U 0.32 U 0.3 U 0.92 J 0.26 U 0.22 U 0.25 U 0.21 U 63

3/13/08 23.8 45.6 0.28 U 0.29 U 0.27 U 0.32 U 0.3 U 0.28 U 0.87 JB 0.22 U 0.25 U 0.21 U 70

6/16/08 10 39.1 0.29 U 0.35 U 0.29 J 0.21 J 0.24 U 0.73 J 0.2 J 0.49 J 0.16 U 0.16 U 51

9/11/08 0.22 U 22.0 0.29 U 0.35 U 0.27 J 0.16 U 0.24 U 0.29 U 0.18 U 0.21 U 0.16 U 0.16 U 22

12/19/08 15.7 27.7 0.29 U 0.35 U 0.25 U 0.16 U 0.24 U 0.29 U 0.18 U 0.35 J 0.16 U 0.16 U 44

2/24/09 10.2 25.0 0.29 U 0.35 U 0.25 U 0.16 U 0.24 U 0.29 U 0.18 U 0.21 U 0.16 U 0.16 U 35

5/11/09 8.8 26.8 0.29 U 0.35 U 0.25 U 0.16 U 0.24 U 0.29 U 0.18 U 0.21 U 0.16 U 0.16 U 36

11/09/09 0.37 U 8.8 0.40 U 0.33 U 0.22 U 0.25 U 0.26 U 0.27 U 0.24 U 0.44 U 0.23 U 0.30 U 9

2/22/10 0.37 U 15.2 0.40 U 0.33 U 0.22 U 0.25 U 0.26 U 0.27 U 0.24 U 0.44 U 0.23 U 0.30 U 15

5/20/10 6.3 15.5 0.40 U 0.33 U 0.22 U 0.25 U 0.26 U 0.27 U 0.24 U 0.44 U 0.23 U 0.30 U 22

8/12/10 5.9 15.5 0.40 U 0.33 U 0.33 J 0.25 U 0.26 U 0.27 U 0.24 U 0.44 U 0.23 U 0.30 U 22

11/12/10 0.71 J 10.1 0.40 U 0.33 U 0.22 U 0.25 U 0.26 U 0.27 U 0.24 U 0.44 U 0.23 U 0.30 U 11

2/17/11 0.37 U 8.0 0.40 U 0.33 U 0.22 U 0.25 U 0.26 U 0.27 U 0.24 U 0.44 U 0.23 U 0.30 U 8

6/16/11 0.37 U 10.1 0.28 U 0.18 U 0.22 U 0.31 U 0.24 U 0.32 U 0.21 U 0.27 U 0.21 U 0.20 U 10

8/18/11 0.37 U 8.1 0.28 U 0.18 U 0.22 U 0.31 U 0.24 U 0.32 U 0.21 U 0.27 U 0.21 U 0.20 U 8

11/03/11 0.37 U 8.4 0.28 U 0.18 U 0.22 U 0.31 U 0.24 U 0.32 U 0.21 U 0.27 U 0.21 U 0.20 U 8

2/15/12 1.0 U 8.01 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.60 1.0 U 1.0 U 1.0 U 5.0 U 10

5/16/12 1.0 U 14.4 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.01 4.58 1.0 U 5.0 U 20

8/08/12 1.0 U 18.2 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 4.09 1.0 U 5.0 U 22

2/20/13 1.0 U 10.0 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 2.0 U 10

5/15/13 0.26 J 3.9 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 2.0 U 4

8/26/13 1.0 U 2.9 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 2.0 U 3

11/11/13 1.0 U 2.8 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 2.0 U 3

2/17/14 1.0 U 1.2 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 2.0 U 1

5/20/14 1.0 U 1.1 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 2.0 U 1

8/06/14 1.0 U 1.4 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 2.0 U 1

11/18/14 1.0 U 1.2 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 2.0 U 1

50 5 5 5 5 5 5 5 5 2 7 5

1,2-DCA PCE1,1,1-TCA

trans-1,2-

DCEcis-1,2-DCE

Methylene

ChlorideChloroform

Vinyl

ChlorideTCE1,1-DCE1,1-DCA

NYSDEC Class GA

Groundwater Standards

Chloro-

ethane

Downgradient

Area
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TABLE 3 - GROUND WATER RESULTS
Westchester County Airport Hangar D1 Bay 1B

Monitoring

Well

Sample

Date

Total

VOCs

MW-10S 7/11/00 9 270 48 5 U 100 5 U 56 20 22 5 U 5 U 5 U 525

10/25/00 6 230 42 5 U 97 5 U 46 15 19 5 U 5 U 5 U 455

3/28/01 14 350 57 5 U 140 5 U 49 18 15 5 U 5 U 5 U 643

8/09/01 13 U 260 23 13 U 110 13 U 13 U 13 U 13 U 13 U 13 U 13 U 393

9/19/01 21 290 26 5 U 190 5 U 20 5 U 9 5 U 5 U 5 U 556

11/16/01 5 U 170 19 5 U 80 5 U 6 5 U 5 U 5 U 5 U 5 U 275

2/08/02 5 U 126 6.8 2 U 24.2 5 U 3.7 J 1 2 33.1 5 U 2 U 197

5/13/02 5 U 130 16.2 2 U 49.7 5 U 10.2 5.6 7.8 12 5 U 2 U 232

8/29/02 5 U 88.6 1.3 J 2 U 5.3 5 U 1.4 J 0.46 J 0.82 J 27.8 5 U 2 U 126

11/13/02 0.65 U 135 11.7 0.57 U 30.5 0.18 U 4.6 J 3.3 4.7 44 0.18 U 0.53 U 234

2/12/03 0.65 U 149 4.4 0.57 U NA 0.18 U 0.094 U 2.8 2.1 74.5 0.18 U 0.53 U 233

5/14/03 U 196 23.5 U NA U 8.1 9 12.7 25.9 U U 275

8/13/03 U 142 3.6 U NA U 1.5 U 2 79.1 U U 228

11/13/03 U 128 14.2 U NA U 2.8 4.9 7 14.1 U U 171

2/10/04 U 99.6 12.7 U NA U U U 6.5 11.3 U U 130

5/27/04 U 180 17.1 U NA U U U 14.5 20.5 U U 232

8/10/04 U 137 4.1 U NA U U U 1.2 59.1 U U 201

10/28/04 U 164 2.4 U NA U U U 0.83 J 37.2 U U 204

12/17/04 U 123 10.6 U NA U U U 2.8 36.6 U U 173

3/18/05 U 121 U U NA U U U U 1.2 U U 122

6/21/05 U 124 14.7 U 89.6 U U 4.7 7.4 9.9 U U 250

9/14/05 U 83.2 10.8 U 66.5 0.51 J U 2.5 4.4 9.3 U U 177

12/20/05 U 96.2 14.1 U 86 0.58 J U 4 7.3 3.9 U U 212

3/14/06 U 88.4 14 U 81 0.5 J U 3.8 6.1 4.3 U U 198

6/23/06 0.56 U 70.2 10.4 0.29 U 66.9 0.55 J 0.28 U 2.4 4.5 6 0.22 U 0.27 U 161

9/07/06 U 98.2 11.3 U 74.2 0.53 J U 1.7 4.1 18 U U 208

12/05/06 0.56 U 84.7 9.6 0.29 U 60.5 0.63 J 0.28 U 0.28 U 2.9 30.4 0.22 U 0.27 U 189

3/13/07 0.56 U 85.3 13.2 0.29 U 71 0.62 J 0.28 U 0.28 U 6.2 12.5 0.22 U 0.27 U 189

6/12/07 0.67 U 76.4 7.1 0.29 U 46.5 0.48 J 0.3 U 3.6 3.9 24.9 0.25 U 0.21 U 163

9/06/07 0.67 U 51.1 3.6 0.29 U 29.1 0.32 U 0.3 U 0.9 J 1.9 8.7 0.25 U 0.21 U 95

12/13/07 0.67 U 41.5 4.8 0.29 U 34.6 0.32 U 0.3 U 1.7 4.3 3.5 0.25 U 0.21 U 90

3/13/08 0.67 U 50.1 3.8 0.29 U 23.7 0.41 J 0.3 U 0.28 U 2 B 13.6 0.25 U 0.21 U 94

6/16/08 0.22 U 59.5 8.3 0.35 U 51.3 0.49 J 0.24 U 3.2 6.2 8.3 0.16 U 0.16 U 137

9/11/08 0.22 U 45.4 6.1 0.35 U 37.7 0.39 J 0.24 U 0.9 J 3.1 9 0.16 U 0.16 U 103

12/19/08 0.22 U 31.4 4.7 0.35 U 23.6 0.16 U 0.24 U 0.7 JB 2.3 3.8 0.16 U 0.16 U 67

2/24/09 0.22 U 27.8 3.9 0.35 U 25.0 0.16 U 0.24 U 0.29 U 3.1 5.9 0.16 U 0.16 U 66

5/11/09 0.22 U 22.9 1.6 0.35 U 19.1 0.16 U 0.24 U 0.45 J 1.6 0.98 J 0.16 U 0.16 U 47

11/09/09 0.37 U 46.0 6.1 0.33 U 39.2 0.32 J 0.26 U 1.6 4.0 5.6 0.23 U 0.30 U 103

2/22/10 0.37 U 44.2 9.5 0.33 U 44.9 0.25 U 0.26 U 2.2 5.4 5.5 0.23 U 0.30 U 112

5/20/10 0.37 U 22.1 2.8 0.33 U 22.7 0.25 U 0.26 U 1.6 2.9 0.44 U 0.23 U 0.30 U 52

8/12/10 0.37 U 39.4 7.2 B 0.33 U 37.0 0.51 J 0.26 U 2.8 3.8 6.1 0.23 U 0.30 U 97

11/12/10 0.37 U 33.7 6.3 0.33 U 33.1 0.49 J 0.26 U 3.3 3.9 5.0 0.23 U 0.30 U 86

2/17/11 0.37 U 25.4 4.4 0.33 U 26.6 0.25 U 0.26 U 0.27 U 2.0 5.6 0.23 U 0.30 U 64

6/16/11 0.37 U 21.3 3.1 0.18 U 22.6 0.31 U 0.24 U 1.0 2.2 1.7 0.21 U 0.20 U 52

8/18/11 0.37 U 36.6 8.5 0.18 U 37.0 0.51 J 0.24 U 4.0 3.1 10.3 0.21 U 0.20 U 100

11/03/11 0.37 U 35.8 6.4 0.18 U 31.3 0.73 J 0.24 U 3.4 2.9 17.0 0.21 U 0.20 U 98

2/15/12 1.0 U 38.0 6.47 1.0 U 26.6 1.0 U 1.0 U 3.44 3.80 14.6 1.0 U 5.0 U 93

5/16/12 1.0 U 14.8 1.16 1.0 U 11.2 1.0 U 1.0 U 2.38 1.61 1.0 U 1.0 U 5.0 U 31

8/08/12 1.0 U 26.1 2.58 1.0 U 11.6 1.0 U 1.0 U 1.12 1.59 8.24 1.0 U 5.0 U 51

2/20/13 1.0 U 28.7 4.5 1.0 U 19.5 0.46 J 1.0 U 2.4 2.4 8.2 1.0 U 2.0 U 66

5/15/13 1.0 U 12.0 1.3 1.0 U 8.1 1.0 U 1.0 U 1.2 1.4 0.48 J 1.0 U 2.0 U 24

8/26/13 1.0 U 24.6 3.2 1.0 U 12.9 1.0 U 1.0 U 2.8 2.4 2.6 1.0 U 2.0 U 49

11/11/13 1.0 U 24.8 2.3 1.0 U 11.0 1.0 U 1.0 U 1.6 1.9 2.3 1.0 U 2.0 U 44

2/17/14 1.0 U 20.6 2.8 1.0 U 9.8 1.0 U 1.0 U 1.7 2.1 2.8 1.0 U 2.0 U 40

5/20/14 1.0 U 11.6 0.62 J 1.0 U 5.5 1.0 U 1.0 U 0.93 J 1.0 1.0 U 1.0 U 2.0 U 20

8/06/14 1.0 U 21.0 1.5 1.0 U 7.6 1.0 U 1.0 U 1.7 1.9 1.7 1.0 U 2.0 U 35

11/18/14 1.0 U 24.2 2.1 1.0 U 9.0 1.0 U 1.0 U 2.5 2.0 2.2 1.0 U 2.0 U 42

50 5 5 5 5 5 5 5 5 2 7 5

PCE1,1,1-TCA

trans-1,2-

DCEcis-1,2-DCE

Methylene

ChlorideChloroform

Vinyl

ChlorideTCE1,1-DCE1,1-DCA

NYSDEC Class GA

Groundwater Standards

Chloro-

ethane

Downgradient

Area

1,2-DCA
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TABLE 3 - GROUND WATER RESULTS
Westchester County Airport Hangar D1 Bay 1B

Monitoring Well

Sample

Date

Total

VOCs

MW-11D 7/13/00 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 9 5 U 9

10/25/00 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 0

3/28/01 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 0

2/07/02 5 U 5 U 2 U 2 U 5 U 5 U 5 U 1 U 1 U 1 U 5 U 2 U 0

5/13/02 5 U 5 U 2 U 2 U 5 U 5 U 5 U 1 U 1 U 1.2 U 5 U 2 U 0

8/28/02 5 U 5 U 2 U 2 U 5 U 5 U 5 U 1 U 1 U 1 U 5 U 2 U 0

11/13/02 0.65 U 0.089 U 0.49 U 0.57 U 0.18 U 0.18 U 0.094 U 0.39 U 0.16 U 0.77 U 0.18 U 0.53 U 0

2/11/03 0.65 U 0.86 J 0.49 U 0.57 U NA 0.18 U 0.094 U 0.39 U 0.16 U 0.77 U 0.18 U 0.53 U 1

5/15/03 U U U U NA U U U U U U U 0

8/15/03 U U U U NA U U U U U U U 0

11/13/03 U 1.1 U U NA U U U U U U U 1

2/11/04 U U U U NA U U U U U U U 0

5/28/04 U U U U NA U U U U U U U 0

8/10/04 U U U U NA U U U U U U U 0

10/28/04 U U U U NA U U U U U U U 0

12/16/04 U U U U NA U U U U U U U 0

3/18/05 U 1.9 U U NA U U U U U U U 2

6/21/05 U U U U U U U U U U U U 0

9/13/05 U U U U U U U U U U U U 0

12/21/05 U U U U U U U U U U U U 0

3/15/06 U U U U U U U U U U U U 0

6/21/06 0.56 U 0.23 U 0.33 U 0.29 U 0.18 U 0.42 U 0.28 U 0.28 U 0.29 U 0.29 U 0.22 U 0.27 U 0

9/05/06 U U U U U U U U U U U U 0

12/05/06 0.56 U 0.23 U 0.33 U 0.29 U 0.18 U 0.42 U 0.28 U 0.28 U 0.29 U 0.29 U 0.22 U 0.27 U 0

3/13/07 0.56 U 2.8 0.33 U 0.29 U 0.4 J 0.42 U 0.28 U 0.28 U 0.29 U 0.29 U 0.22 U 0.27 U 3

6/12/07 0.67 U 0.33 J 0.28 U 0.29 U 0.27 U 0.32 U 0.3 U 0.28 U 0.26 U 0.22 U 0.25 U 0.21 U 0

9/05/07 0.67 U 0.34 J 0.28 U 0.29 U 0.27 U 0.32 U 0.3 U 0.29 J 0.26 U 0.22 U 0.25 U 0.21 U 1

12/12/07* 13 U 4 U 5.5 U 5.7 U 5.4 U 6.3 U 6 U 5.6 U 5.1 U 4.5 U 5.1 U 4.2 U 0

3/13/08 0.67 U 0.2 U 0.28 U 0.29 U 0.27 U 0.32 U 0.3 U 0.28 U 0.26 U 0.22 U 0.25 U 0.21 U 0

50 5 5 5 5 5 5 5 5 2 7 5

* Sample pH did not satisfy field preservation criteria. Sample diluted due to foaming.

NYSDEC Class GA Groundwater

Standards

Chloro-

ethane

Downgradient

Area

Methylene

ChlorideChloroform

Vinyl

ChlorideTCE1,2-DCA PCE1,1,1-TCA

trans-1,2-

DCEcis-1,2-DCE1,1-DCE1,1-DCA
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TABLE 3 - GROUND WATER RESULTS
Westchester County Airport Hangar D1 Bay 1B

Monitoring Well
Sample

Date
Total
VOCs

MW-11S 7/13/00 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 0

10/25/00 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 0

3/28/01 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 0

2/07/02 5 U 0.83 J 2 U 2 U 5 U 5 U 5 U 1 U 1 U 1 U 5 U 2 U 1

5/13/02 5 U 0.73 J 2 U 2 U 5 U 5 U 5 U 1 U 1 U 1.2 U 5 U 2 U 1

8/28/02 5 U 0.84 J 2 U 2 U 5 U 5 U 5 U 1 U 1 U 1 U 5 U 2 U 1

11/13/02 0.65 U 3 J 1.9 J 0.57 U 1.6 J 0.18 U 0.094 U 0.39 U 1.6 0.77 U 0.18 U 0.53 U 8

2/12/03 0.65 U 0.8 J 0.49 U 0.57 U NA 0.18 U 0.094 U 0.39 U 0.16 U 0.77 U 0.18 U 0.53 U 1

5/15/03 U 0.98 J U U NA U U U U U U U 1

8/15/03 U 1.1 U U NA U U U U U U U 1

11/13/03 U U U U NA U U U U U U U 0

2/11/04 U 0.59 J U U NA U U U U U U U 1

5/28/04 U 1.1 U U NA U U U U U U U 1

8/09/04 U 0.78 J U U NA U U U U U U U 1

10/28/04 U 1.5 U U NA U U U U U U U 2

12/16/04 U 1.9 U U NA U U U U U U U 2

3/18/05 U 1.2 U U NA U U 0.62 J U U U U 2

6/21/05 U 2 U U U U U U U U U U 2

9/13/05 U 1.7 U U U U U U U U U U 2

12/21/05 U 1.2 U U U U U U U U U U 1

3/15/06 U 1.5 U U U U U U U U U U 2

6/21/06 0.56 U 1.9 0.33 U 0.29 U 0.18 U 0.42 U 0.28 U 0.28 U 0.29 U 0.29 U 0.22 U 0.27 U 2

9/05/06 U 2.8 U U U U U U U U U U 3

12/05/06 0.56 U 0.93 J 0.33 U 0.29 U 0.18 U 0.42 U 0.28 U 0.28 U 0.29 U 0.29 U 0.22 U 0.27 U 1

3/13/07 0.56 U 0.23 U 0.33 U 0.29 U 0.18 U 0.42 U 0.28 U 0.28 U 0.29 U 0.29 U 0.22 U 0.27 U 0

6/12/07 0.67 U 3 0.28 U 0.29 U 0.47 J 0.32 U 0.3 U 0.28 U 0.26 U 0.22 U 0.25 U 0.21 U 3

9/05/07 0.67 U 3.2 0.28 U 0.29 U 0.38 J 0.32 U 0.3 U 0.37 J 0.26 U 0.22 U 0.25 U 0.21 U 4

12/12/07 0.97 J 0.2 U 0.28 U 0.29 U 0.27 U 0.32 U 0.3 U 2.2 0.26 U 0.22 U 0.25 U 0.21 U 3

3/13/08 0.67 U 0.2 U 0.28 U 0.29 U 0.27 U 0.32 U 0.3 U 0.28 U 0.26 U 0.22 U 0.25 U 0.21 U 0

50 5 5 5 5 5 5 5 5 2 7 5

PCE1,1,1-TCA
trans-1,2-

DCEcis-1,2-DCE
Methylene
ChlorideChloroform

Vinyl
ChlorideTCE1,1-DCE1,1-DCA

NYSDEC Class GA Groundwater

Standards

Chloro-
ethane

Downgradient

Area

1,2-DCA
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TABLE 3 - GROUND WATER RESULTS
Westchester County Airport Hangar D1 Bay 1B

Monitoring
Well

Sample
Date

Total
VOCs

MW-12 11/23/08 0.22 U 1.2 0.29 U 0.35 U 28.5 2.6 0.24 U 0.29 U 0.18 U 2.7 0.16 U 0.16 U 35

MW-01 Area 2/22/10 1.1 2.0 0.40 U 0.33 U 13.6 5.5 0.26 U 0.27 U 0.75 J 1.2 0.23 0.30 U 24

5/20/10 0.37 U 0.86 J 0.40 U 0.33 U 7.7 2.7 0.26 U 0.27 U 0.82 J 0.56 J 0.23 U 0.30 U 12

8/12/10 1.4 1.3 0.40 U 0.33 U 8.7 6.4 0.26 U 0.27 U 0.33 J 0.62 0.23 U 0.30 U 19

11/12/10 3.2 0.94 J 0.40 U 0.33 U 8.6 5.9 0.26 U 0.84 J 0.35 J 1.5 0.23 U 0.30 U 21

2/17/11 0.37 U 0.43 J 0.40 U 0.33 U 4.0 5.0 0.26 U 0.27 U 0.24 U 0.44 U 0.23 U 0.30 U 9

6/21/11 0.37 U 0.82 J 0.28 U 0.18 U 5.5 4.7 0.24 U 0.32 U 0.54 J 0.27 U 0.21 U 0.20 U 12

8/18/11 0.37 U 0.5 J 0.28 U 0.18 U 3.6 3.6 0.24 U 0.32 U 0.21 U 0.27 U 0.21 U 0.20 U 8

11/03/11 0.37 U 0.19 U 0.28 U 0.18 U 1.4 0.62 J 0.24 U 0.53 J 0.45 J 0.27 U 0.21 U 0.20 U 3

2/15/12 1.0 U 1.0 U 1.0 U 1.0 U 5.34 2.06 1.0 U 1.73 1.0 U 1.0 U 1.0 U 5.0 U 9

5/16/12 1.0 U 1.0 U 1.0 U 1.0 U 3.28 3.38 1.0 U 2.48 1.0 U 1.0 U 1.0 U 5.0 U 9

8/08/12 1.0 U 1.0 U 1.0 U 1.0 U 4.23 5.8 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 5.0 U 10

11/05/12 1.0 U 1.0 U 1.0 U 1.0 U 3.6 4.8 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 5.0 U 8

2/20/13 1.0 U 0.48 J 1.0 U 1.0 U 2.9 5.8 1.0 U 1.3 0.30 J 0.40 J 1.0 U 2.0 U 11

5/15/13 1.0 U 0.35 J 1.0 U 1.0 U 2.0 0.76 J 1.0 U 1.7 0.62 J 0.40 J 0.82 J 2.0 U 7

8/27/13 1.0 U 0.48 J 1.0 U 1.0 U 3.7 3.7 1.0 U 1.2 0.23 J 0.51 J 1.0 U 2.0 U 10

11/11/13 1.0 U 1.0 U 1.0 U 1.0 U 4.9 2.6 1.0 U 11.2 1.0 0.47 J 1.0 U 2.0 U 20

2/17/14 1.0 U 0.69 J 1.0 U 1.0 U 1.3 7.9 1.0 U 2.2 1.0 U 0.64 J 1.0 U 2.0 U 13

5/20/14 1.0 U 0.94 J 1.0 U 1.0 U 5.5 2.0 1.0 U 7.2 3.1 1.0 U 1.0 U 2.0 U 19

8/06/14 1.0 U 0.54 J 1.0 U 1.0 U 3.1 3.6 1.0 U 3.6 0.75 J 0.57 J 1.0 U 2.0 U 12

11/17/14 1.0 U 0.48 J 1.0 U 1.0 U 2.4 3.3 1.0 U 5.0 0.56 J 1.0 U 1.0 U 2.0 U 12

50 5 5 5 5 5 5 5 5 2 7 5

Methylene
ChlorideChloroform

Vinyl
ChlorideTCE1,2-DCA PCE1,1,1-TCA

trans-1,2-
DCEcis-1,2-DCE1,1-DCE1,1-DCA

NYSDEC Class GA Groundwater

Standards

Chloro-
ethane

February 2015 Page 17 of 28



TABLE 3 - GROUND WATER RESULTS
Westchester County Airport Hangar D1 Bay 1B

Monitoring
Well

Sample
Date

Total
VOCs

MW-13 11/23/08 0.22 U 10.1 0.94 J 0.35 U 56.5 0.82 J 5.2 199 10.8 0.21 U 4.5 0.16 U 288

Upgradient to 12/19/08 0.55 U 16.8 1.4 J 0.87 U 84.9 0.40 U 11.7 256 B 12.4 0.52 U 0.85 J 0.40 U 384

MW-01 Area 2/24/09 0.22 U 15.3 1.6 0.35 U 93.6 1.0 14.6 324 21.6 0.21 U 0.16 U 0.16 U 472

5/11/09 0.22 U 19.2 2.0 0.35 U 127.0 1.4 11.2 292 19.0 0.21 U 0.65 J 0.16 U 472

8/11/09 0.37 U 16.3 1.5 0.33 U 116.0 1.4 10.6 335 21.6 0.44 U 0.59 J 0.30 U 503

11/09/09 0.37 U 13.6 1.3 0.33 U 92.8 1.3 7.8 258 19.0 0.44 U 0.5 J 0.30 U 394

2/22/10 0.37 U 16.4 2.0 0.33 U 120.0 1.7 10.1 384 23.9 0.44 U 0.54 J 0.30 U 559

5/20/10 0.37 U 9.4 1.1 0.33 U 73.5 1.2 7.0 274 17.3 0.44 U 0.34 J 0.30 U 384

8/12/10 0.74 U 11.0 1.6 JB 0.67 U 81.7 1.6 J 6.1 307 17.2 0.89 U 0.47 U 0.61 U 426

11/12/10 0.74 U 12.7 1.5 J 0.67 U 87.1 1.5 J 7.2 298 19.1 0.89 U 0.47 U 0.61 U 427

2/17/11 0.37 U 13.1 1.4 0.33 U 105 0.89 J 7.1 291 24.1 0.44 U 0.23 U 0.30 U 443

6/16/11 0.37 U 9.4 1.3 0.18 U 76 1.3 4.4 216 18.4 0.27 U 0.21 U 0.20 U 327

8/18/11 0.37 U 8.8 1.4 0.18 U 81.8 1.3 4.5 220 20.5 0.27 U 0.21 U 0.20 U 338

11/03/11 0.37 U 6.3 0.94 J 0.18 U 60.4 1.2 4.1 183 16.3 0.27 U 0.21 U 0.20 U 272

2/15/12 1.0 U 10.5 1.10 1.0 U 84.4 1.63 5.76 372 21.5 1.0 U 1.0 U 5.0 U 497

5/16/12 1.0 U 10.2 1.04 1.0 U 94.1 1.59 6.27 571 23.6 1.0 U 1.0 U 5.0 U 708

8/08/12 1.0 U 11.3 1.2 1.0 U 111.0 1.0 U 7.47 472 25.2 1.0 U 1.0 U 5.0 U 628

11/05/12 1.0 U 10.3 1.01 1.0 U 84.9 2.45 4.24 327 19.6 1.0 U 1.0 U 5.0 U 450

2/20/13 1.0 U 10.3 0.96 J 1.0 U 91.0 0.98 J 3.7 269 21.4 1.0 U 1.0 U 2.0 U 397

5/15/13 1.0 U 11.4 1.0 1.0 U 120.0 1.2 4.1 309 E 27.3 1.0 U 0.25 J 2.0 U 474

8/27/13 1.0 U 9.1 1.1 1.0 U 99.8 0.52 J 4.0 218 23.9 1.0 U 0.27 J 2.0 U 357

11/11/13 1.0 U 10 0.92 J 1.0 U 124 0.98 J 4.5 281 31.6 1.0 U 1.0 U 2.0 U 453

2/17/14 2.0 U 6.9 2.0 U 2.0 U 71.9 2.0 U 3.1 286 19.1 2.0 U 2.0 U 4.0 U 387

5/20/14 1.0 U 6.3 0.63 J 1.0 U 77.7 0.67 J 2.9 215 19.0 1.0 U 1.0 U 2.0 U 322

8/06/14 1.0 U 6.8 0.58 J 1.0 U 80.2 1.1 2.4 212 19.7 1.0 U 1.0 U 2.0 U 323

11/17/14 1.0 U 7.6 1.0 U 1.0 U 71.5 1.1 1.9 148 21.0 1.0 U 0.28 J 2.0 U 251

50 5 5 5 5 5 5 5 5 2 7 5

Methylene
ChlorideChloroform

Vinyl
ChlorideTCE1,1-DCE1,1-DCA

NYSDEC Class GA Groundwater

Standards

Chloro-
ethane 1,2-DCA PCE1,1,1-TCA

trans-1,2-
DCEcis-1,2-DCE
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TABLE 3 - GROUND WATER RESULTS
Westchester County Airport Hangar D1 Bay 1B

Monitoring
Well

Sample
Date

Total
VOCs

MW-14 11/23/08 0.22 U 9.0 0.59 J 0.35 U 60 1.7 1.8 62 13.3 0.22 J 0.56 J 0.16 U 150

MW-01 Area 12/19/08 0.22 U 16.1 1.8 0.35 U 105 2.0 5.8 146 B 20.3 0.61 J 0.74 J 0.16 U 298

2/24/09 0.22 U 17.2 1.8 0.35 U 113 1.9 6.5 184 31.3 0.21 U 0.16 U 0.16 U 356

5/11/09 0.22 U 21.5 1.8 0.35 U 145 2.0 5.6 167 26.9 0.64 J 0.51 J 0.16 U 371

8/11/09 0.37 U 19.8 2.0 0.33 U 145 2.6 6.5 240 38.9 0.68 J 0.35 J 0.30 U 456

11/09/09 0.37 U 17.2 1.5 0.33 U 126 3.2 5.1 220 36.1 0.54 J 0.34 J 0.30 U 410

2/22/10 0.37 U 19.4 2.6 0.33 U 164 2.9 5.4 263 41.4 0.76 J 0.32 J 0.30 U 500

5/20/10 0.37 U 15.0 1.5 0.33 U 137 3.5 3.6 185 40.6 0.64 J 0.25 J 0.30 U 387

8/12/10 0.37 U 14.3 1.9 B 0.33 U 118 3.0 3.3 205 36.3 0.73 J 0.26 J 0.30 U 383

11/12/10 0.37 U 16.7 1.6 0.33 U 133 3.3 4.2 223 36.9 0.73 J 0.28 J 0.30 U 420

2/17/11 0.37 U 12.3 1.2 0.33 U 110 1.8 3.3 168 27.6 0.44 U 0.23 U 0.30 U 324

6/16/11 0.37 U 15.3 1.5 0.18 U 144 4.0 2.8 200 39.9 1.2 0.21 U 0.20 U 409

8/18/11 0.37 U 10.8 1.6 0.18 U 123 3.5 2.1 184 36.5 0.86 J 0.21 U 0.20 U 362

11/03/11 0.37 U 10.1 1.1 0.18 U 109 3.6 1.4 118 34.4 0.90 J 0.21 U 0.20 U 279

2/15/12 1.0 U 9.7 1.02 1.0 U 90.2 3.58 1.3 112 25.9 1.0 U 1.0 U 5.0 U 244

5/16/12 1.0 U 7.29 1.0 U 1.0 U 72.5 3.29 1.43 139 20.0 1.0 U 1.0 U 5.0 U 244

8/09/12 1.0 U 8.53 1.0 U 1.0 U 90.1 1.89 1.6 75 14.4 1.0 U 1.0 U 5.0 U 192

11/05/12 1.0 U 10.50 1.19 1.0 U 100 3.21 2.79 272 27.7 1.0 U 1.0 U 5.0 U 417

2/20/13 1.0 U 8.3 0.77 J 1.0 U 67.8 0.68 J 1.5 72.9 12.7 0.42 J 1.0 U 2.0 U 165

5/15/13 1.0 U 10.2 0.55 J 1.0 U 116 4.1 1.2 96.1 22.8 1.3 1.9 2.0 U 254

8/26/13 1.0 U 11.3 0.52 J 1.0 U 119 9.4 1.9 152 33.8 1.1 0.73 J 2.0 U 330

11/12/13 1.0 U 11.3 0.91 J 1.0 U 158 2.2 2.0 173 42.1 1.3 0.33 J 2.0 U 391

2/17/14 1.0 U 7.6 0.69 J 1.0 U 79.1 1.0 1.5 167 26.0 0.62 J 1.0 U 2.0 U 284

5/21/14 1.0 U 8.6 0.73 J 1.0 U 120 1.3 1.8 175 35.5 0.9 J 1.0 U 2.0 U 344

8/06/14 1.0 U 9.2 0.82 J 1.0 U 127 1.6 1.8 188 38.0 1.0 1.0 U 2.0 U 367

11/17/14 1.0 U 7.1 0.69 J 1.0 U 97.1 1.1 1.3 155 29.4 0.95 J 1.0 U 2.0 U 293

50 5 5 5 5 5 5 5 5 2 7 5

Methylene
ChlorideChloroform

Vinyl
ChlorideTCE1,2-DCA PCE1,1,1-TCA

trans-1,2-
DCEcis-1,2-DCE1,1-DCE1,1-DCA

NYSDEC Class GA Groundwater

Standards

Chloro-
ethane
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TABLE 3 - GROUND WATER RESULTS
Westchester County Airport Hangar D1 Bay 1B

Monitoring
Well

Sample
Date

Total
VOCs

MW-15S 6/16/11 0.37 U 0.7 J 0.28 U 0.18 U 1.8 0.31 U 0.24 U 0.63 J 0.21 U 0.27 U 0.21 U 0.20 U 3

Upgradient Area 8/18/11 0.37 U 0.19 U 0.28 U 0.18 U 0.52 J 0.31 U 0.24 U 0.32 U 0.21 U 0.27 U 0.21 U 0.20 U 1

(Driveway) 12/14/11 0.37 U 0.19 U 0.28 U 0.18 U 0.22 U 0.31 U 0.24 U 0.32 U 0.21 U 0.27 U 0.21 U 0.20 U 0

2/15/12 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 5.0 U 0

5/16/12 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 5.0 U 0

8/09/12 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 5.0 U 0

11/05/12 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 5.0 U 0

2/21/13 1.0 U 1.0 U 1.0 U 1.0 U 0.39 J 1.0 U 1.0 U 1.1 0.28 J 1.0 U 1.0 U 2.0 U 2

5/15/13 1.0 U 1.0 U 1.0 U 1.0 U 0.30 J 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 2.0 U 0

8/27/13 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 2.0 U 0

11/12/13 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 2.0 U 0

5/21/14 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 2.0 U 0

8/06/14 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 2.0 U 0

11/18/14 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 2.0 U 0

50 5 5 5 5 5 5 5 5 2 7 5

Methylene
ChlorideChloroform

Vinyl
ChlorideTCE1,1-DCE1,1-DCA

NYSDEC Class GA Groundwater

Standards

Chloro-
ethane 1,2-DCA PCE1,1,1-TCA

trans-1,2-
DCEcis-1,2-DCE
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TABLE 3 - GROUND WATER RESULTS
Westchester County Airport Hangar D1 Bay 1B

Monitoring
Well

Sample
Date

Total
VOCs

MW-16 6/16/11 0.37 U 0.19 U 0.28 U 0.18 U 0.22 U 0.31 U 0.24 U 0.32 U 0.21 U 0.27 U 0.21 U 0.20 U 0

Upgradient Area 8/18/11 0.37 U 0.19 U 0.28 U 0.18 U 0.51 J 0.31 U 0.24 U 0.51 J 0.21 U 0.27 U 0.21 U 0.20 U 1

(Driveway) 11/03/11 0.37 U 0.19 U 0.28 U 0.18 U 0.22 U 0.31 U 0.24 U 0.32 U 0.21 U 0.27 U 0.21 U 0.20 U 0

2/15/12 1.0 U 1.0 U 1.0 U 1.0 U 1.64 1.0 U 1.0 U 1.03 1.0 U 1.0 U 1.0 U 5.0 U 3

5/16/12 1.0 U 1.0 U 1.0 U 1.0 U 1.69 1.0 U 1.0 U 1.92 1.0 U 1.0 U 1.0 U 5.0 U 4

8/09/12 1.0 U 1.0 U 1.0 U 1.0 U 2.49 1.0 U 1.0 U 1.75 1.0 U 1.0 U 1.0 U 5.0 U 4

11/05/12 1.0 U 1.0 U 1.0 U 1.0 U 1.37 1.0 U 1.0 U 1.14 1.0 U 1.0 U 1.0 U 5.0 U 3

2/21/13 1.0 U 0.51 J 1.0 U 1.0 U 1.0 1.0 U 1.0 U 0.94 J 0.23 J 1.0 U 1.0 U 2.0 U 3

5/15/13 1.0 U 0.35 J 1.0 U 1.0 U 1.1 0.27 J 1.0 U 0.76 J 0.22 J 1.0 U 1.0 U 2.0 U 3

8/27/13 1.0 U 0.40 J 1.0 U 1.0 U 1.0 1.0 U 1.0 U 0.80 J 0.26 J 1.0 U 1.0 U 2.0 U 2

11/12/13 1.0 U 1.0 1.0 U 1.0 U 2.2 1.0 U 1.0 U 1.3 1.0 U 1.0 U 1.0 U 2.0 U 5

5/21/14 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 2.0 U 0

8/06/14 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 0.38 J 1.0 U 1.0 U 1.0 U 2.0 U 0

11/18/14 1.0 U 0.39 J 1.0 U 1.0 U 0.85 J 1.0 U 1.0 U 0.65 J 1.0 U 1.0 U 1.0 U 2.0 U 2

50 5 5 5 5 5 5 5 5 2 7 5

1,1-DCE1,1-DCA

NYSDEC Class GA Groundwater

Standards

Chloro-
ethane

Methylene
ChlorideChloroform

Vinyl
ChlorideTCE1,2-DCA PCE1,1,1-TCA

trans-1,2-
DCEcis-1,2-DCE
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TABLE 3 - GROUND WATER RESULTS
Westchester County Airport Hangar D1 Bay 1B

Monitoring
Well

Sample
Date

Total
VOCs

MW-17S 6/16/11 0.37 U 0.19 U 0.28 U 0.18 U 0.22 U 0.31 U 0.24 U 0.32 U 0.21 U 0.27 U 0.21 U 0.20 U 0

Upgradient Area 8/18/11 0.37 U 0.19 U 0.28 U 0.18 U 0.22 U 0.31 U 0.24 U 0.32 U 0.21 U 0.27 U 0.21 U 0.20 U 0

(Driveway) 11/03/11 0.37 U 0.19 U 0.28 U 0.18 U 0.52 J 0.31 U 0.24 U 0.32 U 0.21 U 0.27 U 0.21 U 0.20 U 1

2/15/12 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.84 1.0 U 1.0 U 1.0 U 5.0 U 2

5/16/12 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.07 1.0 U 1.0 U 1.0 U 5.0 U 1

8/09/12 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 5.0 U 0

11/05/12 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 5.0 U 0

2/21/13 1.0 U 0.36 J 1.0 U 1.0 U 1.3 1.0 U 1.0 U 0.40 J 0.26 J 1.0 U 1.0 U 2.0 U 2

5/15/13 1.0 U 1.0 U 1.0 U 1.0 U 0.26 J 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 2.0 U 0

8/27/13 1.0 U 1.0 U 1.0 U 1.0 U 0.59 J 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 2.0 U 1

11/12/13 1.0 U 1.0 U 1.0 U 1.0 U 0.48 J 1.0 U 1.0 U 0.28 J 1.0 U 1.0 U 1.0 U 2.0 U 1

5/21/14 1.0 U 1.0 U 1.0 U 1.0 U 0.24 J 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 2.0 U 0

8/06/14 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 2.0 U 0

11/18/14 1.0 U 1.0 U 1.0 U 1.0 U 0.75 J 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 2.0 U 1

50 5 5 5 5 5 5 5 5 2 7 5

Methylene
ChlorideChloroform

Vinyl
ChlorideTCE1,1-DCE1,1-DCA

NYSDEC Class GA Groundwater

Standards

Chloro-
ethane 1,2-DCA PCE1,1,1-TCA

trans-1,2-
DCEcis-1,2-DCE
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TABLE 3 - GROUND WATER RESULTS
Westchester County Airport Hangar D1 Bay 1B

Monitoring
Well

Sample
Date

Total
VOCs

MW-18 6/16/11 0.37 U 0.19 U 0.28 U 0.18 U 0.22 U 0.31 U 0.24 U 0.32 U 0.21 U 0.27 U 0.21 U 0.20 U 0

Upgradient Area 8/18/11 0.37 U 0.19 U 0.28 U 0.18 U 0.22 U 0.31 U 0.24 U 0.32 U 0.21 U 0.27 U 0.21 U 0.20 U 0

(Driveway) 11/03/11 0.37 U 0.19 U 0.28 U 0.18 U 0.22 U 0.31 U 0.24 U 0.32 U 0.21 U 0.27 U 0.21 U 0.20 U 0

2/15/12 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 5.0 U 0

5/16/12 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 5.0 U 0

8/09/12 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 5.0 U 0

11/05/12 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 5.0 U 0

2/21/13 1.0 U 1.0 U 1.0 U 1.0 U 0.57 J 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 2.0 U 1

5/15/13 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 2.0 U 0

8/27/13 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 2.0 U 0

11/12/13 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 2.0 U 0

5/21/14 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 2.0 U 0

8/06/14 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 2.0 U 0

11/18/14 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 2.0 U 0

50 5 5 5 5 5 5 5 5 2 7 5

1,1-DCE1,1-DCA

NYSDEC Class GA Groundwater

Standards

Chloro-
ethane

Methylene
ChlorideChloroform

Vinyl
ChlorideTCE1,2-DCA PCE1,1,1-TCA

trans-1,2-
DCEcis-1,2-DCE
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TABLE 3 - GROUND WATER RESULTS
Westchester County Airport Hangar D1 Bay 1B

Monitoring
Well

Sample
Date

Total
VOCs

MW-19 8/08/12 1.0 U 6.03 1.0 U 1.0 U 177 22.6 1.0 U 41.9 4.44 1.79 1.0 U 1.0 U 254

Upgradient Area 11/05/12 1.0 U 6.29 1.0 U 1.0 U 148 24.7 1.0 U 53.8 7.82 1.46 1.0 U 5.0 U 242

(Bay 1A) 2/21/13 1.0 U 6.4 0.78 J 1.0 U 175 24.2 0.34 J 19.7 6.9 1.9 1.0 U 2.0 U 235

5/15/13 1.0 U 4.6 0.57 J 1.0 U 158 21.6 1.0 U 5.7 4.9 1.7 1.0 U 2.0 U 197

8/27/13 1.0 U 5.3 0.71 J 1.0 U 204 25.4 1.0 U 6.5 4.8 2.6 1.0 U 2.0 U 249

11/12/13 1.0 U 5.6 0.63 J 1.0 U 193 20.0 0.79 J 52.4 8.7 1.6 1.0 U 2.0 U 283

2/17/14 1.0 U 5.3 0.69 J 1.0 U 174 23.7 1.0 U 22.3 7.9 2.4 1.0 U 2.0 U 236

5/21/14 1.0 U 4.1 0.55 J 1.0 U 195 20.5 1.0 U 18.0 6.3 2.2 1.0 U 2.0 U 247

8/06/14 1.0 U 4.8 0.61 J 1.0 U 184 21.6 1.0 U 15.0 6.8 2.2 1.0 U 2.0 U 235

11/17/14 1.0 U 2.7 1.0 U 1.0 U 125 13.2 1.0 U 0.84 J 3.0 3.6 1.0 U 2.0 U 148

50 5 5 5 5 5 5 5 5 2 7 5

NYSDEC Class GA Groundwater

Standards

1,1,1-TCA PCE TCE
Vinyl

Chloride Chloroform
Methylene
Chloride

Chloro-
ethane 1,1-DCA 1,1-DCE 1,2-DCA cis-1,2-DCE

trans-1,2-
DCE
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TABLE 3 - GROUND WATER RESULTS
Westchester County Airport Hangar D1 Bay 1B

Monitoring
Well

Sample
Date

Total
VOCs

MW-20 8/08/12 1.0 U 20.6 1.47 1.0 U 189 1.64 10 429 31.6 1.0 U 1.0 U 1.0 U 683

Upgradient Area 11/05/12 1.0 U 23.3 1.51 1.0 U 169 4.26 7.72 524 30.3 1.0 U 1.0 U 1.0 U 760

(Bay 1A) 2/21/13 1.0 U 28.2 1.0 1.0 U 155 2.1 4.5 275 30.7 1.0 U 0.27 J 2.0 U 497

5/15/13 1.0 U 34.1 1.1 1.0 U 210 E 3.1 4.6 356 E 35.6 1.0 U 0.22 J 2.0 U 645

8/27/13 1.0 U 28.8 1.1 1.0 U 186 2.2 4.1 230 33.6 1.0 U 0.33 J 2.0 U 486

11/12/13 1.0 U 26.7 0.89 J 1.0 U 190 1.8 3.6 225 32.6 1.0 U 0.26 J 2.0 U 481

2/19/14 1.0 U 20.8 0.69 J 1.0 U 130 1.6 3.2 262 26.7 1.0 U 1.0 U 2.0 U 445

5/21/14 1.0 U 22.7 0.77 J 1.0 U 180 2.1 3.8 311 34.2 1.0 U 1.0 U 2.0 U 555

8/06/14 1.0 U 27.6 0.62 J 1.0 U 183 3.1 3.3 239 35.9 1.0 U 1.0 U 2.0 U 493

11/17/14 1.0 U 22.3 1.0 U 1.0 U 130 2.2 2.0 206 25.3 1.0 U 1.0 U 2.0 U 388

50 5 5 5 5 5 5 5 5 2 7 5

NYSDEC Class GA Groundwater

Standards

1,1,1-TCA PCE TCE
Vinyl

Chloride Chloroform
Methylene
Chloride

Chloro-
ethane 1,1-DCA 1,1-DCE 1,2-DCA cis-1,2-DCE

trans-1,2-
DCE
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TABLE 3 - GROUND WATER RESULTS
Westchester County Airport Hangar D1 Bay 1B

Monitoring
Well

Sample
Date

Total
VOCs

MW-23 8/08/12 1.0 U 2.38 1.0 U 1.0 U 6.6 1.0 U 1.0 U 7.75 1.0 U 1.0 U 1.0 U 1.0 U 17

Upgradient Area 11/05/12 1.0 U 3.16 1.0 U 1.0 U 8.55 1.0 U 1.0 U 21.3 2.09 1.0 U 1.0 U 1.0 U 35

(Bay 1A) 2/21/13 1.0 U 3.2 0.86 J 1.0 U 8.5 0.36 J 0.48 J 2.4 0.93 J 1.0 U 1.0 U 2.0 U 17

5/15/13 1.0 U 2.3 0.59 J 1.0 U 4.1 1.0 U 1.0 U 1.8 0.51 J 1.0 U 1.0 U 2.0 U 9

8/27/13 1.0 U 1.8 0.54 J 1.0 U 4.3 1.0 U 0.39 J 2.7 0.59 J 1.0 U 1.0 U 2.0 U 10

11/12/13 1.0 U 1.5 2.0 1.0 U 4.0 1.0 U 4.8 2.2 1.0 U 1.0 U 1.0 U 2.0 U 15

2/19/14 1.0 U 2.4 0.88 J 1.0 U 5.7 1.0 U 0.89 J 5.6 0.89 J 1.0 U 1.0 U 2.0 U 16

5/21/14 1.0 U 1.5 0.37 J 1.0 U 3.7 1.0 U 0.31 J 1.5 1.0 U 1.0 U 1.0 U 2.0 U 7

8/06/14 1.0 U 1.6 1.0 U 1.0 U 3.2 1.0 U 1.0 U 1.7 0.35 J 1.0 U 1.0 U 2.0 U 7

11/17/14 1.0 U 2.5 2.2 1.0 U 5.6 1.0 U 4.2 J 2.8 0.54 J 1.0 U 1.0 U 2.0 U 18

50 5 5 5 5 5 5 5 5 2 7 5

NYSDEC Class GA Groundwater

Standards

1,1,1-TCA PCE TCE
Vinyl

Chloride Chloroform
Methylene
Chloride

Chloro-
ethane 1,1-DCA 1,1-DCE 1,2-DCA cis-1,2-DCE

trans-1,2-
DCE
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TABLE 3 - GROUND WATER RESULTS
Westchester County Airport Hangar D1 Bay 1B

Monitoring
Well

Sample
Date

Total
VOCs

MW-24 8/08/12 1.0 U 24.7 1.33 1.0 U 183 4.66 3.52 299 60.9 1.0 U 1.0 U 1.0 U 577

Upgradient Area 11/05/12 1.0 U 29.3 1.20 1.0 U 176 7.5 2.34 276 124 1.0 U 1.0 U 1.0 U 616

(Bay 1A) 2/21/13 2.5 U 17.6 1.1 J 2.5 U 124 3.1 2.8 287 69.2 2.5 U 2.5 U 5.0 U 505

5/15/13 1.0 U 21.0 0.76 J 1.0 U 150 6.2 1.4 152 80.1 1.0 U 8.7 2.0 U 420

8/27/13 1.0 U 22.3 1.1 1.0 U 173 8.8 2.1 190 79.2 1.0 U 0.65 J 2.0 U 477

11/12/13 1.0 U 7.0 0.71 J 1.0 U 60.9 2.3 1.9 183 32.0 1.0 U 0.26 J 2.0 U 288

2/17/14 2.0 U 12.6 0.71 J 2.0 U 103 2.5 2.2 273 62.3 2.0 U 2.0 U 4.0 U 456

5/21/14 1.0 U 12.1 0.70 J 1.0 U 119 1.9 2.6 290 72.5 1.0 U 1.0 U 2.0 U 499

8/06/14 1.0 U 10.2 0.55 J 1.0 U 96 2.2 1.9 229 58.5 1.0 U 1.0 U 2.0 U 398

11/17/14 1.0 U 16.0 1.0 U 1.0 U 151 3.8 2.2 314 88.3 1.0 U 0.26 J 1.0 U 576

50 5 5 5 5 5 5 5 5 2 7 5

NYSDEC Class GA Groundwater

Standards

1,1,1-TCA PCE TCE
Vinyl

Chloride Chloroform
Methylene
Chloride

Chloro-
ethane 1,1-DCA 1,1-DCE 1,2-DCA cis-1,2-DCE

trans-1,2-
DCE
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TABLE 3 - GROUND WATER RESULTS
Westchester County Airport Hangar D1 Bay 1B

Notes:

Concentrations are in ug/L (ppb).
B = Compound found in associated field blank sample
E = Estimated concentration, high
J = Estimated concentration, low
NA = Not Analyzed
NYSDEC = New York State Department of Environmental Conservation
U = Compound undetected.
VOC = Volatile Organic Compound
1,1-DCA = 1,1-Dichloroethane
1,1-DCE = 1,1-Dichloroethene
1,2-DCA = 1,2-Dichloroethane
cis-1,2-DCE = cis-1,1-Dichloroethene
trans-1,2-DCE = trans-1,2-Dichloroethene
1,1,1-TCA = 1,1,1-Trichloroethane
PCE = Tetrachloroethene
TCE = Trichloroethene
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TABLE 4 - REMEDIAL INVESTIGATION SOIL VAPOR DATA
REFERENCE: 2001 REMEDIAL INVESTIGATION REPORT
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TABLE 5 - SOIL CLEANUP OBJECTIVES FOR THE SITE

Criteria for On-Site Reuse of Excavated Materials or Imported Soils*

Site Management Plan
Westchester County Airport Hangar D1 Bay 1B

Westchester County, New York
Site No. 3-60-037

Type Criteria

General Fill Soil Cleanup Objectives (SCOs) for Commercial Site
Use per 6 NYCRR Subpart 375-6

Surface Preparation In accordance with General Fill criteria and Project
Specifications

* Documentation of the fill source will be provided to the NYSDEC for approval before use on-site in
accordance with DER-10 Technical Guidance for Site Investigation and Remediation Sections 5.4(e)5 - 6
and Table 5.4(e)10. All fill material brought to the Site will meet the requirements for the identified Site
use as set forth in 6 NYCRR Part 375-6.7(d). Imported soil (sand, stone, and topsoil) must be free of
odors and sheens. Any imported material with visually identified contamination and/or odors will be
segregated and tested before being used as part of the soil cover. A “Request to Import/Reuse Fill or
Soil” form is provided in Appendix C.



Test Point Location (sample depth): Units
cis-1,2-Dichloroethene ug/kg 250 <5.6 1.0 J 0.87 J 0.49 J <6.2 0.97 J Refusal, no

trans-1,2-Dichloroethene ug/kg 190 <5.6 0.38 J <4.9 <5.3 <6.2 5.9 soil recovery.

Tetrachloroethene ug/kg 1,300 <5.6 <5.6 <4.9 <5.3 <6.2 1.7 J
Trichloroethene ug/kg 470 <5.6 <5.6 <4.9 <5.3 <6.2 <5.9

MW-20 MW-21 MW-22 MW-23 MW-24

Test Point Location (sample depth): Units (4.8 ft) (7-10 ft) (10-15 ft)
cis-1,2-Dichloroethene ug/kg 250 3.11 <1.81 <1.94 5.28 <1.72 <1.78 <1.72
trans-1,2-Dichloroethene ug/kg 190 <1.75 <1.81 <1.94 <1.92 <1.72 <1.78 <1.72
Tetrachloroethene ug/kg 1,300 <1.75 <1.81 <1.94 46.9 <1.72 <1.78 <1.72
Trichloroethene ug/kg 470 <1.75 <1.81 <1.94 8.54 <1.72 <1.78 <1.72

Notes:

ug/kg = micrograms per kilogram

2008 and 2012

TABLE 6 - SOIL SAMPLING RESULTS

J = Estimated value below method detection limit.

IP-2 B-3/IP-3 MW-12 B-6

Westchester County Airport Hangar D1 Bay 1B

Bay 1B (November 22-23, 2008)

(5.5-6.5 ft)

(7.5-8.5 ft)(7-9 ft)

IP-1 MW-13

MW-19

Bay 1A (June 14-15, 2012)

(7-9 ft)

MW-14

(6-8 ft)

Unrestricted

Use Criteria

Unrestricted

Use Criteria (15-20 ft) (15-20 ft)

MW-19D

(10-12.5 ft)

(6-8 ft) (7-9 ft)

February 2015



<0.53 <0.53 <0.53 <0.53 <0.53 <0.53 <0.53 <0.53

<0.81 <0.81 <0.81 <0.81 <0.81 <0.81 <0.81 93.5

<0.79 <0.79 <0.79 <0.79 <0.79 <0.79 <0.79 19

<0.79 <0.79 <079 <0.79 <0.79 <0.79 <0.79 6.7

<0.79 <0.79 <0.79 <0.79 <0.79 <0.79 <0.79 <0.79

<0.55 <0.55 <0.55 <0.55 <0.55 2.7 <0.55 300

2.5 0.32 0.40 0.58 0.24 J 5.3 6.7 47

<0.21 <0.21 <0.21 <0.21 <0.21 3.7 1.4 23

<0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Soil Vapor Investigation Sampling Event of 3/17/14 and 3/26/14

<0.53 <0.53 <0.53 <0.53 <0.53 <2.1 <2.1 1.1

<0.81 <0.81 <0.81 <0.81 <0.81 <3.2 <3.2 44.1

<0.79 <0.79 <0.79 <0.79 <0.79 <3.2 <3.2 17

<0.79 <0.79 <0.79 <0.79 <0.79 <3.2 <3.2 1.3

<0.79 <0.79 <0.79 <0.79 <0.79 <3.2 <3.2 <0.79

<0.55 <0.55 <0.55 <0.55 0.53 <2.2 <2.2 196

<0.27 0.28 0.31 <0.27 0.68 1.0 <1.1 7.5

<0.21 <0.21 0.28 0.21 1.1 <0.86 <0.86 3.0

<0.10 <0.10 <0.10 <0.10 <0.10 <0.41 <0.41 <0.10

Soil Vapor Investigation Sampling Event of 12/3/14

<0.53 J <0.53 <0.53 J <0.53 <0.53 <0.53 <0.53 7.1

<0.81 J <0.81 <0.81 J <0.81 <0.81 <0.81 1.4 154

<0.79 J <0.79 <0.79 J <0.79 <0.79 <0.79 <0.79 66.2

<0.79 J <0.79 <0.79 J <0.79 <0.79 <0.79 <0.79 3.6

<0.79 J <0.79 <0.79 J <0.79 <0.79 <0.79 <0.79 <0.79

<0.55 J <0.55 <0.55 J <0.55 0.71 5.3 6.5 1580

0.56 1.5 1.2 1.2 1.6 10 361 142

<0.21 J 0.24 0.21 0.20 J 0.33 <0.21 18 16

<0.10 J <0.10 <0.10 J <0.10 <0.10 <0.10 <0.10 <0.10

NOTES:
All results are in micrograms per cubic meter. Detections are in bold type.
Samples nominally collected over 8 hours in a 6 liter Summa canister and analyzed by EPA Method T015.
J = Estimated value below the detection limit. E = Estimated value over the detection limit.

- Monitor to determine weather conditions have changed.
- Take reasonable and practical actions to identify source(s) and reduce exposures"; the concentration is likely due to sources other than soil vapor.
- Mitigate to minimize exposures.

Dec-14 Dec-14 Dec-14

Per the Soil Vapor/Indoor Air Matrices in the 2006 NYSDOH Guidance for Evaluating Soil Vapor Intrusion in the State of New York , recommended

actions are:

Lounge

(SSV-2)

Hangar

(SSV-3)

SSV-1

(Office)

SSV-2

(Lounge)

SSV-3

(Hangar)

Dec-14 Dec-14 Dec-14 Dec-14 Dec-14

trans-1,2-Dichloroethylene

1,1,1-Trichloroethane

Tetrachloroethylene

Trichloroethylene

Vinyl chloride

Outdoor Air
Chemicals of Concern

Chloroethane

1,1-Dichloroethane

1,1-Dichloroethylene

cis-1,2-Dichloroethylene

Indoor Air (Ambient) Soil Vapor

Office

(SSV-1)

Reception

(SSV-2)

Trichloroethylene

Vinyl chloride

1,1-Dichloroethane

1,1-Dichloroethylene

cis-1,2-Dichloroethylene

trans-1,2-Dichloroethylene

1,1,1-Trichloroethane

Tetrachloroethylene

1,1,1-Trichloroethane

Tetrachloroethylene

Trichloroethylene

Vinyl chloride

Chemicals of Concern

Chloroethane

Chemicals of Concern

Chloroethane

1,1-Dichloroethane

1,1-Dichloroethylene

trans-1,2-Dichloroethylene

cis-1,2-Dichloroethylene

SSV-2

(Lounge)

SSV-3

(Hangar)

Mar-14 Mar-14 Mar-14 Mar-14 Mar-14 Mar-14 Mar-14 Mar-14

Reception

(SSV-2)

Outdoor Air
Indoor Air (Ambient) Soil Vapor

Office

(SSV-1)

Dec-13

Reception

(SSV-2)

Lounge

(SSV-2)

Hangar

(SSV-3)

SSV-1

(Office)

Dec-13

TABLE 9 - SOIL VAPOR SAMPLING RESULTS

Soil Vapor Investigation Sampling Event of 12/10/13

Westchester County Airport Hangar D1 Bay 1B

Dec-13 Dec-13

Indoor Air (Ambient) Soil Vapor

Office

(SSV-1)

Dec-13

Lounge

(SSV-2)

Hangar

(SSV-3)

SSV-1

(Office)

SSV-2

(Lounge)

SSV-3

(Hangar)

Outdoor Air

Dec-13 Dec-13 Dec-13
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FIGURES



FIGURE 1
SITE LOCATION MAP

Westchester County Airport Hangar D1 Bay 1B
Site Number 360037

SITE
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APPENDIX A – SITE DOCUMENTS
(PENDING)



APPENDIX B – SVE SYSTEM DESIGN DRAWINGS

















APPENDIX C – EXCAVATION WORK PLAN



C-1 NOTIFICATION

At least 60 days prior to the start of any activity that is anticipated to encounter

remaining contamination, the Site owner or their representative will notify the

Department. Currently, this notification will be made to:

Chief, Site Control Section
Division of Environmental Remediation
New York State Department of Environmental Conservation
625 Broadway, 11th Floor

and

Mr. Matthew Hubicki or current NYSDEC Project Manager
Division of Environmental Remediation
New York State Department of Environmental Conservation
625 Broadway, 11th Floor

This notification will include:

 A detailed description of the work to be performed, including the location and

areal extent, plans for Site re-grading, intrusive elements or utilities to be installed

below the soil cover, estimated volumes of contaminated soil to be excavated and

any work that may impact an engineering control,

 A summary of environmental conditions anticipated in the work areas, including

the nature and concentration levels of contaminants of concern, potential presence

of grossly contaminated media, and plans for any pre-construction sampling;

 A schedule for the work, detailing the start and completion of all intrusive work,

 A summary of the applicable components of this EWP,

 A statement that the work will be performed in compliance with this EWP and 29

CFR 1910.120,

 A copy of the contractor’s health and safety plan, in electronic format, if it differs

from the HASP provided in Appendix D of this document,



 Identification of disposal facilities for potential waste streams, and

 Identification of sources of any anticipated backfill, along with all required

chemical testing results.

C-2 SOIL SCREENING METHODS

Visual, olfactory and instrument-based soil screening will be performed by a

qualified environmental professional during all remedial and development excavations

into known or potentially contaminated material (remaining contamination). Soil

screening will be performed regardless of when the invasive work is done and will

include all excavation and invasive work performed during development, such as

excavations for foundations and utility work, after issuance of the COC.

Soils will be segregated based on previous environmental data and screening

results into material that requires off-site disposal, material that requires testing, material

that can be returned to the subsurface, and material that can be used as cover soil.

C-3 STOCKPILE METHODS

Soil stockpiles will be continuously encircled with a berm and/or silt fence. Hay

bales will be used as needed near catch basins, surface waters and other discharge points.

Stockpiles will be kept covered at all times with appropriately anchored tarps.

Stockpiles will be routinely inspected and damaged tarp covers will be promptly

replaced.

Stockpiles will be inspected at a minimum once each week and after every storm

event. Results of inspections will be recorded in a logbook and maintained at the Site

and available for inspection by NYSDEC.

C-4 MATERIALS EXCAVATION AND LOAD OUT

A qualified environmental professional or person under their supervision will

oversee all invasive work and the excavation and load-out of all excavated material.

The owner of the property and its contractors are solely responsible for safe

execution of all invasive and other work performed under this Plan.



The presence of utilities and easements on the Site will be investigated by the

qualified environmental professional. It will be determined whether a risk or impediment

to the planned work under this SMP is posed by utilities or easements on the Site.

Loaded vehicles leaving the Site will be appropriately lined, tarped, securely

covered, manifested, and placarded in accordance with appropriate Federal, State, local,

and NYSDOT requirements (and all other applicable transportation requirements).

A truck wash will be operated on-site. The qualified environmental professional

will be responsible for ensuring that all outbound trucks will be washed at the truck wash

before leaving the Site until the activities performed under this section are complete.

Locations where vehicles enter or exit the Site shall be inspected daily for

evidence of off-site soil tracking.

The qualified environmental professional will be responsible for ensuring that all

egress points for truck and equipment transport from the Site are clean of dirt and other

materials derived from the Site during intrusive excavation activities. Cleaning of the

adjacent streets will be performed as needed to maintain a clean condition with respect to

site-derived materials.

C-5 MATERIALS TRANSPORT OFF-SITE

All transport of materials will be performed by licensed haulers in accordance

with appropriate local, State, and Federal regulations, including 6 NYCRR Part 364.

Haulers will be appropriately licensed and trucks properly placarded.

Material transported by trucks exiting the Site will be secured with tight-fitting

covers. Loose-fitting canvas-type truck covers will be prohibited. If loads contain wet

material capable of producing free liquid, truck liners will be used.

All trucks will be washed prior to leaving the Site. Truck wash waters will be

collected and disposed of off-site in an appropriate manner.

Truck transport routes and times will be in accordance with requirements of the

airport authority, Westchester County, and localities through which the route traverses.

All trucks loaded with Site materials will exit the vicinity of the Site using only these



approved truck routes. This is the most appropriate route and takes into account: (a)

limiting transport through residential areas and past sensitive sites; (b) use of city mapped

truck routes; (c) prohibiting off-site queuing of trucks entering the facility; (d) limiting

total distance to major highways; (e) promoting safety in access to highways; and (f)

overall safety in transport.

Trucks will be prohibited from stopping and idling in the neighborhood outside

the project Site.

Egress points for truck and equipment transport from the Site will be kept clean of

dirt and other materials during Site remediation and development.

Queuing of trucks will be performed on-site in order to minimize off-site

disturbance. Off-site queuing will be prohibited.

C-6 MATERIALS DISPOSAL OFF-SITE

All soil/fill/solid waste excavated and removed from the Site will be treated as

contaminated and regulated material and will be transported and disposed at an approved

disposal facility and in accordance with all local, State (including 6NYCRR Part 360) and

Federal regulations. If disposal of soil/fill from this Site is proposed for unregulated off-

site disposal (i.e. clean soil removed for development purposes), a formal request with an

associated plan will be made to the NYSDEC. Unregulated off-site management of

materials from this Site will not occur without formal NYSDEC approval.

Off-site disposal locations for excavated soils will be identified in the pre-

excavation notification. This will include estimated quantities and a breakdown by class

of disposal facility if appropriate, i.e. hazardous waste disposal facility, solid waste

landfill, petroleum treatment facility, C/D recycling facility, etc. Actual disposal

quantities and associated documentation will be reported to the NYSDEC in the Periodic

Review Report. This documentation will include: waste profiles, test results, facility

acceptance letters, manifests, bills of lading and facility receipts.

Non-hazardous historic fill and contaminated soils taken off-site will be handled,

at minimum, as a Municipal Solid Waste per 6NYCRR Part 360-1.2. Material that does



not meet Track 1 unrestricted SCOs is prohibited from being taken to a New York State

recycling facility (6NYCRR Part 360-16 Registration Facility).

C-7 MATERIALS REUSE ON-SITE

Chemical criteria for on-site reuse of material must be approved by NYSDEC and

are listed in Table 5. The qualified environmental professional will ensure that

procedures defined for materials reuse in this SMP are followed and that unacceptable

material does not remain on-site. Contaminated on-site material, including historic fill

and contaminated soil, that is acceptable for re-use on-site will be placed below the

demarcation layer or impervious surface, and will not be reused within a cover soil layer,

within landscaping berms, or as backfill for subsurface utility lines.

Any demolition material proposed for reuse on-site will be sampled for asbestos

and the results will be reported to the NYSDEC for acceptance. Concrete crushing or

processing on-site will not be performed without prior NYSDEC approval. Organic

matter (wood, roots, stumps, etc.) or other solid waste derived from clearing and

grubbing of the Site will not be reused on-site without NYSDEC prior approval.

C-8 FLUIDS MANAGEMENT

All liquids to be removed from the Site, including excavation dewatering and

groundwater monitoring well purge and development waters, will be handled, transported

and disposed at an approved facility and in accordance with applicable local, State, and

Federal regulations. Dewatering, purge and development fluids will not be recharged

back to the land surface or subsurface of the Site, but will be managed off-site.

Discharge of water generated during large-scale construction activities to surface

waters (i.e. a local pond, stream or river) will be performed under a SPDES permit.

C-9 COVER SYSTEM RESTORATION

Surface cover shall be restored in-kind in a manner that matches conditions prior

to disturbance or as specified in contract documents for the work.



C-10 BACKFILL FROM OFF-SITE SOURCES

All materials proposed for import onto the Site will be approved by the qualified

environmental professional and will be in compliance with provisions in this SMP prior

to receipt at the Site.

Material from industrial sites, spill sites, or other environmental remediation sites

or potentially contaminated sites will not be imported to the Site.

All imported soils will meet the backfill and cover soil quality standards

established in 6NYCRR 375-6.7(d). Based on an evaluation of the land use, protection of

groundwater and protection of ecological resources criteria, the resulting soil quality

standards are listed in Table 5. Soils that meet ‘exempt’ fill requirements under 6

NYCRR Part 360, but do not meet backfill or cover soil objectives for this Site, will not

be imported onto the Site without prior approval by NYSDEC. Solid waste will not be

imported onto the Site. A “Request to Import/Reuse Fill or Soil” form is provided at the

end of this EWP.

Trucks entering the Site with imported soils will be securely covered with tight

fitting covers. Imported soils will be stockpiled separately from excavated materials and

covered to prevent dust releases.

C-11 STORMWATER POLLUTION PREVENTION

For larger excavations exceeding 1 acre, procedures for stormwater pollution

prevention will be submitted and approved prior to work commencing. The Stormwater

Pollution Prevention Plan will conform to the requirements of NYSDEC Division of

Water guidelines and NYS regulations.

Barriers and hay bale checks will be installed and inspected once a week and after

every storm event. Results of inspections will be recorded in a logbook and maintained

at the Site and available for inspection by NYSDEC. All necessary repairs shall be made

immediately.

Accumulated sediments will be removed as required to keep the barrier and hay

bale check functional.



All undercutting or erosion of the silt fence toe anchor shall be repaired

immediately with appropriate backfill materials.

Manufacturer's recommendations will be followed for replacing silt fencing

damaged due to weathering.

Erosion and sediment control measures identified in the SMP shall be observed to

ensure that they are operating correctly. Where discharge locations or points are

accessible, they shall be inspected to ascertain whether erosion control measures are

effective in preventing significant impacts to receiving waters

Silt fencing or hay bales will be installed around the entire perimeter of the

construction area.

C-12 CONTINGENCY PLAN

If underground tanks or other previously unidentified contaminant sources are

found during post-remedial subsurface excavations or development related construction,

excavation activities will be suspended until sufficient equipment is mobilized to address

the condition.

Sampling will be performed on product, sediment and surrounding soils, etc. as

necessary to determine the nature of the material and proper disposal method. Chemical

analysis will be performed for full a full list of analytes (TAL metals; TCL volatiles and

semi-volatiles, TCL pesticides and PCBs), unless the Site history and previous sampling

results provide a sufficient justification to limit the list of analytes. In this case, a reduced

list of analytes will be proposed to the NYSDEC for approval prior to sampling.

Identification of unknown or unexpected contaminated media identified by

screening during invasive Site work will be promptly communicated by phone to

NYSDEC’s Project Manager. Reportable quantities of petroleum product will also be

reported to the NYSDEC spills hotline. These findings will be also included in the

Periodic Review Reports prepared pursuant to Section 5 of the SMP.



C-13 COMMUNITY AIR MONITORING PLAN

Community air monitoring will be conducted during soil excavation, test pitting,

break-up of concrete, or other activity that can generate airborne contaminant or nuisance

releases in accordance with the NYSDOH Generic CAMP (in Appendix D) or as

required and approved by the NYSDEC and NYSDOH in a task-specific CAMP for the

planned activity. Whether using a generic or site-specific plan, the CAMP requires, at a

minimum, real-time monitoring for volatile organic compounds (VOCs) and particulates

(i.e., dust) from a work area when Site activities are in progress that could generate

airborne contaminants to provide a measure of protection for the downwind community

(i.e., off-site receptors including residences and businesses and on-site workers not

directly involved with the subject work activities), and to mitigate the spread of

contamination off-site by air. Air monitoring for VOCs and particulates should be

conducted upwind and downwind at the work area perimeter, and as required in the work

area to protect workers directly involved with the subject work activities. The CAMP

will identify action levels for all monitored parameters and mitigation measures, up to

and including stoppage of work, upon an action level exceedance.

A figure showing the location of air sampling stations based on generally

prevailing wind conditions will be provided by the Qualified Professional for the work to

the NYSDEC for approval. These locations will be adjusted on a daily or more frequent

basis based on actual wind directions to provide an upwind and at least two downwind

monitoring stations. Exceedances of action levels listed in the CAMP will be reported to

NYSDEC and NYSDOH Project Managers.

C-14 ODOR CONTROL PLAN

This odor control plan is capable of controlling emissions of nuisance odors off-

site and on-site. Specific odor control methods to be used on a routine basis will be

developed by the Qualified Professional for the work subject to the approval of the

NYSDEC. If nuisance odors are identified at the Site boundary, or if odor complaints are

received, work will be halted and the source of odors will be identified and corrected.

Work will not resume until all nuisance odors have been abated. NYSDEC and

NYSDOH will be notified of all odor events and of any other complaints about the



project. Implementation of all odor controls, including the halt of work, is the

responsibility of the property owner’s Remediation Engineer, and any measures that are

implemented will be discussed in the Periodic Review Report.

All necessary means will be employed to prevent on- and off-site nuisances. At a

minimum, these measures will include: (a) limiting the area of open excavations and size

of soil stockpiles; (b) shrouding open excavations with tarps and other covers; and (c)

using foams to cover exposed odorous soils. If odors develop and cannot be otherwise

controlled, additional means to eliminate odor nuisances will include: (d) direct load-out

of soils to trucks for off-site disposal; (e) use of chemical odorants in spray or misting

systems; (f) use of staff to monitor odors in surrounding neighborhoods; and other

measures as appropriate and necessary.

If nuisance odors develop during intrusive work that cannot be corrected, or

where the control of nuisance odors cannot otherwise be achieved due to on-site

conditions or close proximity to sensitive receptors, odor control will be achieved by

sheltering the excavation and handling areas in a temporary containment structure

equipped with appropriate air venting/filtering systems.

C-15 DUST CONTROL PLAN

A dust suppression plan that addresses dust management during invasive on-site

work will include, at a minimum, the items listed below:

 Dust suppression will be achieved through the use of a dedicated on-site

water truck for road wetting. The truck will be equipped with a water cannon

capable of spraying water directly onto off-road areas including excavations

and stockpiles.

 Clearing and grubbing of larger sites will be done in stages to limit the area

of exposed, unvegetated soils vulnerable to dust production.

 Gravel will be used on roadways to provide a clean and dust-free road

surface.



 On-site roads will be limited in total area to minimize the area required for

water truck sprinkling.

C-16 OTHER NUISANCES

A plan for rodent control will be developed and utilized by the contractor prior to

and during Site clearing and Site grubbing, and during all remedial work.

A plan will be developed and utilized by the contractor for all remedial work to ensure

compliance with local noise control ordinances.



NEW YORK STATE  
 DEPARTMENT OF ENVIRONMENTAL CONSERVATION 

 
Request to Import/Reuse Fill or Soil 

 
*This form is based on the information required by DER-10, Section 5.4(e). Use of this form is not a substitute 
for reading the applicable Technical Guidance document.* 
 

SECTION 1 – SITE BACKGROUND 
 
The allowable site use is:  
  
Have Ecological Resources been identified?  
 
Is this soil originating from the site?  
 
How many cubic yards of soil will be imported/reused?  
 
 If greater than 1000 cubic yards will be imported, enter volume to be imported: 
 
 

SECTION 2 – MATERIAL OTHER THAN SOIL 
 
Is the material to be imported gravel, rock or stone?  
 
Does it contain less than 10%, by weight, material that would pass a size 80 sieve?  
 
Is this virgin material from a permitted mine or quarry?  
 
Is this material recycled concrete or brick from a DEC registered processing facility?  
 
 
  

SECTION 3 - SAMPLING 
 

Provide a brief description of the number and type of samples collected in the space below:  
 
 
 
 
 
 
 
 
 
------------------------------------------------------------------------------------------------------------------------------------------------------------------ 
Example Text: 5 discrete samples were collected and analyzed for VOCs. 2 composite samples were collected and analyzed for 
SVOCs, Inorganics & PCBs/Pesticides. 
 
If the material meets requirements of DER-10 section 5.5 (other material), no chemical testing needed. 
 
 

  

 

Revised August 2014 



SECTION 3 CONT’D - SAMPLING 
 

Provide a brief written summary of the sampling results or attach evaluation tables (compare to DER-10, 
Appendix 5): 
 
 
 
 
 
 
 
 
 
 
 
 
 
------------------------------------------------------------------------------------------------------------------------------------------------------------------ 
Example Text: Arsenic was detected up to 17 ppm in 1 (of 5) samples; the allowable level is 16 ppm. 
 
If Ecological Resources have been identified use the “If Ecological Resources are Present” column in Appendix 5. 
 
 
 

SECTION 4 – SOURCE OF FILL 
 
Name of person providing fill and relationship to the source: 
 
 
 
Location where fill was obtained: 
 
 
 
Identification of any state or local approvals as a fill source: 
 
 
 
If no approvals are available, provide a brief history of the use of the property that is the fill source: 
 
 
 
 
 
 
 
Provide a list of supporting documentation included with this request: 
 
 
 
 
 

 

 

 

 

 

 

Revised August 2014 



 
 
The information provided on this form is accurate and complete. 
 
 
_________________________________   _______________ 

Signature      Date 
 

_________________________________    
 Print Name       
 

_________________________________ 
Firm   

 
 

     
 
 
 
 

Revised August 2014 



APPENDIX D – HEALTH AND SAFETY PLAN
AND

COMMUNITY AIR MONITORING PLAN
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GROUNDWATER & ENVIRONMENTAL SERVICES, INC. 
 

SITE-SPECIFIC HEALTH AND SAFETY PLAN 
FOR 

 
    

    

    

    

 

EMERGENCY PHONE NUMBERS 
 
Local Police  
 

911  

Local Fire  
 

911  

Local Rescue  
 

911  

Local Hospital Name, Number & Address  

    

    

    

    

    

 

Directions to Hospital (map attached) 

    

    

    

    

    

    

 
 National Response Center (NRC):     1-800-424-8802 

The NRC should be contacted in the event of a significant chemical release.  Once notified, the NRC will activate a 
federal response to the spill.  Please confirm with the client and project manager to determine if the spill should be 
reported. 
 
Poison Control Center: 1-800-222-1222 
The Poison Control Center should be contacted in the event of accidental poisoning.  They will provide information on 
immediate treatment for the poisoning. 
 
Nearest Telephone:  Office: ____________________________________    Cell:   
 
Groundwater & Environmental Services, Inc. 
 
___________________________________  __________________________________ 
Site Supervisor  Cell Phone:    
 
Thomas M. Baylis                                                                                              
Vice President of Corporate Health and Safety                                        Cell Phone:  

610-587-1124 
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Client Representative 
 
 
  Telephone Number    

 
 

State Agency Representative 

 

  Telephone Number    
 

 

 
 
 
 
 

DO NOT TRANSPORT SERIOUSLY INJURED 
CALL LOCAL RESCUE 

 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Westchester County Airport Hangar D Site Contacts 
 
Leon D. Paredes 
ExxonMobil Environmental Services Company 
US North – Project Manager 
38 Varick Street 
Brooklyn, New York 11222  
C: 281-627-5579    O: 718-404-0674    F: 718-404-0681 
Email: leon.d.paredes@exxonmobil.com 
 
 
Anne Proctor 
Woodard & Curran 
1520 Highland Avenue 
Cheshire, CT 06410 
 
Phone: (203) 271-0379 
Cell: (203) 379-7688 
Fax: (203) 271-7952 
aproctor@woodardcurran.com 
 
Landmark Aviation 
176 Airport Road 
Hangar D1 
Westchester County Airport 
White Plains, NY 10604 
 
Phone: (914) 761-3000 

- Frank Ciezadlo (General Manager)  
Cell: (773) 329-1816 
fciezaldo@landmarkaviation.com 

- Eric Faulkner (Director of FBO Operations)  
Phone: (914) 761-3201 Ext. 127 
Cell: (917) 327-0766 

- Gonzalo Montoya (Hangar D1 Bay 2 and Hangar D3 Supervisor) 
Phone: (914) 761-3201 
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Directions to 41 E Post Rd, White Plains, NY
10601
8.5 mi – about 17 mins

©2013 Google - Map data ©2013 Google -

Page 1 of 2Westchester County Airport to 41 E Post Rd, White Plains, NY 10601 - Google Maps

9/16/2013https://maps.google.com/maps?f=d&source=s_d&saddr=Westchester+County+Airport,+W...



These directions are for planning purposes only. You may find that construction projects, traffic, weather, 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 ©2013 Google

Directions weren't right? Please find your route on maps.google.com and click "Report a problem" at the bottom left.

1. Head southeast on Airport Rd/Westchester Airport County Rd toward Hangar Rd
Continue to follow Airport Rd
About 1 min

go 0.5 mi
total 0.5 mi

2. At the traffic circle, continue straight to stay on Airport Rd
About 2 mins

go 0.7 mi
total 1.2 mi

3. Continue onto New King Ct
About 46 secs

go 0.3 mi
total 1.5 mi

4. Turn left onto NY-120 S/Purchase St
About 2 mins

go 0.3 mi
total 1.8 mi

5. Take the 1st right onto Airport Rd go 0.1 mi
total 1.9 mi

6. Turn left onto the Interstate 684 S ramp to Interstate 287 go 0.3 mi
total 2.2 mi

7. Merge onto I-684 S
About 3 mins

go 3.3 mi
total 5.5 mi

8. Take the Interstate 287 W exit toward White Plains go 0.4 mi
total 5.9 mi

9. Follow signs for Westchester Ave and merge onto Westchester Ave go 0.4 mi
total 6.3 mi

10. Keep right to stay on Westchester Ave go 0.4 mi
total 6.7 mi

11. Slight left to stay on Westchester Ave
About 3 mins

go 1.0 mi
total 7.8 mi

12. Turn left onto S Broadway
About 1 min

go 0.2 mi
total 8.0 mi

13. Continue onto E Post Rd
Destination will be on the left
About 2 mins

go 0.5 mi
total 8.5 mi

Westchester County Airport
240 Westchester Airport County Rd #202, White Plains, NY 10604

41 E Post Rd, White Plains, NY 10601

Page 2 of 2Westchester County Airport to 41 E Post Rd, White Plains, NY 10601 - Google Maps

9/16/2013https://maps.google.com/maps?f=d&source=s_d&saddr=Westchester+County+Airport,+W...



1

Core Safety Expectations

• Always follow Fall Protection standards when working at elevated heights 

• Always follow Written Permit procedures regarding: 

• Confined space (e.g., entry only with a valid work permit) 

• Hot Work (e.g., starting only after a valid work permit is issued) 

• Excavation or sub-surface work (e.g., starting only after a valid work 
permit is issued) 

• Gas Testing where required (e.g., starting work only after testing is 
completed) 

• Always follow Lock Out/Tag Out (LOTO) procedures/permit 

• Always follow Defeat of Critical Device procedures (MOC)

• Always follow the written PPE requirements for the work being performed



GES TAILGATE SAFETY MEETING CHECKSHEET 

           Last Revised – 1/24/12    

 
Complete the following check sheet to better conduct an effective tailgate safety meeting 

(Length of meeting 30 minutes, depending on time on site & scope of work) 
 

 Introductions: 
 How is everyone feeling today? 
 If working with new subcontractors, multiple subcontractors, or personnel that haven’t worked together before, 

have everyone introduce themselves and their role. 
 Review OSHA, LPS, and API credentials. 
 Review that everyone is responsible for their own safety, and to look out for everyone else on site. 
 

 Stop Work Reminder For All Present 
 ALL on-site personnel have the AUTHORITY, OBLIGATION and RESPONSIBILITY to stop the job at any 

time if they observe unsafe acts, situations or conditions! 
 Please report all Losses, Near Losses, injuries, and any other abnormal situations to the GES Site Supervisor 

immediately. 
 

 HASP and Emergency Information 
 Hospital location: (We do NOT transport seriously injured personnel).  Call 911 
 First aid kit, eye wash, fire extinguisher, fuel service emergency stop, and HASP locations 
 Review of First Aid/CPR trained site personnel 
 Review “emergency stop work” signal, establish safe muster point, smoking and break location(s) 
 Discuss what type of site activities could trigger a “stop work” alert (injury, fuel delivery, unexpected 3rd party 

site intrusion, weather, etc.) 
 Decontamination procedures 
 Emergency procedures 

 
 Discuss Scope Of Work For The Day 

 What do we expect to accomplish today? 
 Review the anticipated schedule, but emphasize the need to work safe.  Safe operations cannot be replaced by 

“need for speed” 
 
 JSA Discussion Regarding The Day’s Tasks 

 Focus on Making every JSA Site Specific 
 If working with subcontractors, empower them with the JSA review of the tasks they will be 

performing 
 Challenge them as a “job expert” to share experiences 

 “What conditions and challenges exist on this site today that are not accounted for in our JSAs?” 
 Review and complete checklists and permits 
 If necessary, insure appropriate spotters, and establish communications between spotters and equipment 

operators 
 

 Equipment/Machinery/PPE Check 
 Gas, grease and oil checked 
 Safety devices checked and in working order 
 Required and recommended Personal Protective Equipment (PPE) on site and in good condition (per JSA). 
 Proper signage (Fence, traffic, drums, samples…) 
 

 SPSA/Hazard Communication 
 Ask all site personnel to communicate a SPSA they performed since coming on site (you 1st, and then go around 

to every individual on site.) 
 Emphasize that SPSAs and Hazard Recognitions should be performed and shared constantly throughout the 

day, not just at Tailgate Safety Meetings and “Take 2 at 2 meetings”! 
 Encourage and empower all site personnel to communicate SPSAs out loud as they are performing them to 

share experiences and increase site awareness 
 Reminder - YOU are not only responsible for their own safety, but to look out for everyone else on site. 
 Finally – Stress the need and benefit of SPSAs.  They are the most powerful tool in our toolbox.   
 SPSAs – “Every Task, Every Job, Every Day” 
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1.0 INTRODUCTION 
 
1.1 APPROVALS 

 
Prepared By:    Date:    
 (Employee - title) 
 

Reviewed by:    Date:    
 (Employee - Project Manager) 
 

Approved By:    Date:    
 (Employee - Local Health and Safety Officer) 
  

 

1.2 SITE BACKGROUND 
Project Name:     

Site Address:     

Nearest Intersection:     

Township/Municipality:     

County:     

Additional Site Information:     

     

     

     

 
1.3 SCOPE OF WORK 
 
Task 1 -     
 
Task 2 -     
 
Task 3 -     
 
Task 4 -    
 
Task 5 -     
 
Task 6 -    
 
Task 7 -    
 
Task 8 -    
 
Task 9 -    
 
Task 10 -    
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2.0 PROJECT ORGANIZATION AND RESPONSIBILITIES 
 

Responsibility Name Task Description 

 
Project Manager    Oversee and coordinate all 

budget and technical aspects 
for the project 

 
Local Health & Safety    Coordinate all 
Officer    health and safety operations 

for the project site 
 
Site Supervisor  GES Personnel  Oversee and coordinate all 

health and safety aspects 
from the project site 

 
3.0 OSHA TRAINING REQUIREMENTS 
 

3.1 GENERAL TRAINING REQUIREMENTS 
 

All personnel performing activities covered by this plan must be trained in accordance 

with the requirements of 29 CFR 1910.120(e).   The Project Manager will verify and 

document that all GES personnel meet the applicable training requirements prior to the 

start of site work, including: 

 

• OSHA 1910.120 initial 40-hour training 

• OSHA annual eight-hour refresher training within the last year 

• OSHA eight-hour supervisory training for on-site managers and 

supervisors and GES requirements 

• At least one GES employee will have American Red Cross (or equivalent) 

first aid and CPR training, and will be present on-site at all times 

 

Documentation for training certification will be maintained by the Local HSO.   

 

Subcontractors chosen to perform well drilling, excavation, materials disposal, utility 

installation in trenches, and any other site activities where the potential exists for contact 

with contaminants must provide written documentation of HAZWOPER training, for 

each of his employees who will be involved in activities at this site, before the start of 

work. 

 

3.2 PRE-ENTRY MEETING 
 

A Pre-entry meeting reviewing the Site Specific Health and Safety Plan for all proposed 
work location personnel shall be held and documented in this HASP and in the site log.  
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This meeting shall be prior to the commencement of any on-site work activities.  A site-
specific briefing is provided to all site visitors who enter this site beyond the site entry 
point.  For visitors, the site-specific briefing provides information about site hazards, the 
site lay-out including work zones and places of refuge, the emergency alarm system and 
emergency evacuation procedures, and other pertinent safety and health requirements as 
appropriate. 
 

3.3 FIRST AID/CPR TRAINING 
 

At least one member of the GES staff assigned to the project will have American Red 

Cross (or equivalent) First Aid and cardiopulmonary resuscitation (CPR) training. At 

least one trained individual will be present on-site at all times.  The Local HSO will 

maintain all training documentation. 

 

4.0 MEDICAL SURVEILLANCE REQUIREMENTS 
 

4.1 GENERAL MEDICAL SURVEILLANCE REQUIREMENTS 
 

All personnel performing activities requiring the use of an air-purifying respirator 

covered by this plan must be active participants in an ongoing medical monitoring 

program in accordance with the requirements of 29 CFR 1910.120(f).  Subcontractors 

chosen to perform selected site activities must provide written documentation of such, for 

each employee who will be involved in activities at this site, before the start of work. 

 

4.2 DRUG AND ALCOHOL COMPLIANCE 
 

All personnel performing activities covered by this plan must have had a negative drug 

and alcohol screen performed within the last 12 months.   

 

4.3 ACCIDENT / INCIDENT MEDICAL SURVEILLANCE 
 

As a follow-up to a work-related injury, all employees are entitled and encouraged to 

seek medical attention.  All accidents and potential exposures must be reported 

immediately to the Local HSO, who will coordinate with CHSSE to arrange for 

appropriate medical attention. Depending on the type of incident, it may be critical to 

perform tests within 24 to 48 hours.  Failure to report an injury or incident immediately 
will result in disciplinary action.  The GES Incident/Injury Case Management Procedure 

can be found in Attachment G. 

 

Events surrounding near-miss accidents/injuries will be recorded in the daily log and 

documented in accordance with the GES Incident Reporting Procedures.   
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5.0 HAZARD ASSESSMENT 
 

Job Safety Analyses (JSAs) are required for all appropriate site activities.  Each 
JSA must identify and quantify the health and safety hazards associated with each 
task and site operation, and to evaluate risks to workers.  Using this information, 
appropriate control methods are selected to mitigate or (preferably) eliminate the 

identified risks. 
 

 

5.1 CHEMICAL HAZARDS 
 

5.1.1 Contaminant Characterization and Potential Routes of Exposure 
 

The main routes of exposure for field personnel include: 

 
 Inhalation of contaminant vapors; 

 Inhalation of contaminated particulate matter; 

 Ingestion of contaminated material; or  

 Dermal absorption of contaminated material. 

 Injection of contaminated material 

 
Site personnel can reduce their exposure potential by: 
 
 Using the proper PPE; 

 Practicing contamination avoidance; 

 Following proper decontamination procedures; and 

 Observing good personnel hygiene. 

 
5.1.2 General Chemical Data 
 

In order to protect site personnel from the hazards associated with site contaminants of 

concern found during projects at GES Sites, an Exposure Monitoring Program will be 

implemented to control potential chemical exposures.  Attachment B contains this 

program along with data tables on the contaminants of concern.  These tables provide 

information on each contaminant’s characteristics, such as routes of exposure, health 

hazards, ionization potentials, exposure limits, etc.  All hazardous chemicals brought on-

site by GES personnel or its subcontractors will be managed in accordance with 29 CFR 

1910.1200 and the GES Hazard Communication Program.  This will include: proper 

labeling, an inventory list of all hazardous materials brought onsite, and a copy of each 

chemical’s Material Safety Data Sheet (MSDS) will be maintained on-site.  Attachment 
C contains MSDSs of hazardous substances generally used by GES personnel. 
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5.2 PHYSICAL HAZARDS 
 

A variety of physical hazards may be present, but these hazards are similar to those 

associated with any field project.  

 
5.2.1 Slips/Trips/Falls/Cuts 
 
 * Utilize proper housekeeping practices, such as removal of debris and tools 

from the work area to keep the area clear of trip hazards. 
 * Use caution tape or barricade fencing where warranted to keep 

unauthorized personnel from entering the work area. 
 * Replace manhole covers securely to prevent tripping and vehicle 

accidents. 
 * Use hose cutters when cutting piping.  
 * Walkways and work spaces will be kept clear of cords, hoses, pipes, etc. 

that cause trip hazards. 
 * If trip hazards cannot be removed from the work area, they shall be taped 

down and cones shall be placed to identify the hazard. 
 
5.2.2 Excessive Noise 
 
 * Use hearing protection during loud mechanical operations such as drilling, 

Geoprobing and excavating operations, inside a remedial shed when 
equipment is operating loudly or in other high decibel situations in 
accordance with the GES Hearing Protection Policy. 

 
5.2.3 Airborne Particulate (ears, eyes, nose, mouth, inhalation) 
 
 * Eye protection is to be worn at all times on site. 

* Respiratory protection is to be worn when site activities cause 
excessive particulates, such as performing carbon change-outs. 

 
5.2.4 On-site Traffic 
 
 * Safety vest shall be worn and safety cones placed around the worksite as 

specified in the GES Traffic Control Procedures. 
 * Use caution tape or barricade fencing where warranted to keep 

unauthorized personnel from entering the work area. 
 
5.2.5 Ladder Safety 
 
 * Ladders must be inspected prior to use.  Any damaged ladder will be 

discarded immediately. 
 * Painted ladders are forbidden. 
 * Never stand on the top step of the ladder. 
 * Extension ladders must extend 36" beyond work area. 
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 * Pitch ladders at a 4:1 ratio. 
 * Extension and straight ladders must be tied off. 
 * Fall protection must be worn when working at heights six (6) feet or more 

above ground. 
 
5.2.6 Air Compressor 
 
 * Eye protection is to be worn at all times on site. 
 * Hot steam will burn skin upon contact. 
 * Use proper pressure relief valves before performing O&M on an air 

compressor. 
 
5.2.7 Electrical  
 
 * Inspect all electrical equipment and extension cords prior to use. 
 * All electrical circuits and equipment must be grounded in accordance with 

the NEC regulations.  
 * Spark producing equipment is not to be used in operating remedial system 

sheds. 
 * Lockout/Tagout procedures will be in effect if equipment is to be repaired.  
  Refer to the GES Lockout Tagout Procedures for full details. 
 * Use three-pronged plugs and heavy-duty extension cords. 
 * A GFCI is required when using an extension cord. 
  * Workers must not have wet hands or be standing in water while 

plugging/unplugging energized equipment.  

* Plugs and receptacles will be kept out of water (unless they are 
approved for submersion).  

 
5.2.8 Power Tools 
 
 * Equipment will be inspected for defects prior to use. 
 * Eye protection is to be worn at all times on site. 
 * Employees using tools that may subject their hands to an injury, such as 

cuts, abrasions, punctures, or burns will wear protective gloves. 
 * Loose or frayed clothing, dangling jewelry, or loose long hair will not be 

worn when working with power tools. 
 * A GFCI will be used with all power tool operations. 
 * Shielding or guarding will be in effect if applicable. 
 
5.2.9 Back Strain 
 
 * Utilize proper lifting procedures when loading and unloading heavy 

equipment. 
 * Bend down at the knees rather than bending the back. 
 * Use a mechanical lifting device or a lifting aid such as hand carts, drum 

dollies or lift gates when lifting heavy objects. 



HASP Revised: 2/7/12   
   

7 

5.2.10 Site Security 
 
 * Do not permit anyone who is not properly trained and outfitted with the 

appropriate PPE to enter the Exclusion or Contamination Reduction Zones 
(this includes GES personnel, clients, etc.) 

 * Use caution tape or barricade fencing where warranted to keep 
unauthorized personnel from entering the work area. 

* On sites where it is believed that security is an issue, two employees will 
be used for all field work.  The “buddy-system” will be in place and the 
two employees will be in constant communication and within each others 
line of sight.  There will be a cellular phone available to call 911 if a 
violent condition presents itself. 

* When acts of violence occur or when an employee(s) feels that they are 
being placed in a threatening position they must immediately leave the 
site. 

* All potential acts of violence or threats by non-GES personnel must be 
immediately reported to the Site Operations Manager and the Local Health 
and Safety Officer.  The situation will be discussed to determine future 
action on the site in question. 

* If any GES employee notices suspicious persons or activities in a GES 
office or in the vicinity of a work area, he or she should immediately 
report the observation to his or her supervisor or Site Operations Manager. 

 
5.2.11 Biological Hazards (insects, snakes, poisonous plants and animals) 
 
 * Do not touch or contact poisonous plants, such as poison ivy/poison oak. 

* If available, apply an over-the-counter barrier cream, such as Ivy Block® 
to prevent contact with plant oils. 

* Wash hands and arms immediately with soap and water if skin contacts 
the plants. 

* Wear long pants with socks pulled over legs to prevent skin contact with 
plants and insects. 

* Inspect yourself carefully for insects or ticks after being outdoors. 
* Spray any wasp/hornet nests with an insect repellant from a safe distance 

recommended by the product’s manufacturer. 
 * Do not antagonize snakes or wild animals. 
 
5.2.12  Heat Stress 
 

∗ Know and recognize the signs and symptoms of heat-related illnesses, as 
follows: 

  Heat cramps 
  Heat exhaustion: 
   Cool, moist, pale, or flushed skin 
   Headache 
   Nausea 



HASP Revised: 2/7/12   
   

8 

   Dizziness, weakness and exhaustion 
  Heat stroke: 
   Red, hot, dry, skin 
   Changes in consciousness 
   Rapid, weak pulse 
   Rapid, shallow breathing 
 * Adjust work schedules to provide time intervals for intake of juices, juice 

products and water in an area free from contamination. 
 
5.2.13 Cold Stress 
 
 * Know and recognize the signs and symptoms of cold-related 

illnesses, as follows: 
  Frostbite: 
   Lack of feeling in the affected area 

  Skin that appears waxy, is cold to the touch or is discolored 
(flushed, white, yellow or blue) 

 Hypothermia: 
  Shivering 
  Numbness 
  Glassy stare 
  Apathy 
  Loss of consciousness 

 * Have appropriate clothing available and dress in layers to protect 
against cold weather. 

* Adjust work schedules to provide sufficient rest periods in a heated 
area for warming up during operations conducted in cold weather. 

 
5.2.14 Confined Space (CS) Entry 

 
* Confined Space Entry is prohibited unless authorized by the project 

manager or local health and safety officer. 
* The GES Confined Space Entry Requirements must be followed, including 

but not limited to air monitoring, presence of attendant and permit 
completion. 

 

5.2.15 Fall Hazards 
 
 * OSHA-approved man-lifts and ladders will be used for access to elevated 

locations. 
 * Employees must wear a safety belt with a lanyard attached to the boom or 

basket when working from a man-lift. 
 * If the elevated location is inaccessible by a man-lift, CHSSE shall be 

contacted to determine the appropriate fall protection.   
 * Complete details are found in the GES Fall Protection Program. 
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5.2.16 Hot Work 
 

* A hot work permit will be completed prior to the start of the work.  

* The Site Supervisor will conduct a safety briefing on hot work rules and 

procedures, and all hot work participants will sign the permit.  

* Hot work will not be performed if there is a possibility of an explosive 

atmosphere or an oxygen-enriched atmosphere.  

* The Site Supervisor will designate a person for fire watch duty, who will 

have access to a properly rated fire extinguisher and will remain on-duty 

for one-half hour after the hot work is complete.  

* All hot work equipment will be inspected daily, prior to use. If the 

equipment is found to be defective, it will be removed from the site, or 

tagged with a "Do Not Use" sign until it is repaired.  

* All welding and cutting personnel will be trained in the safe operation of 

their equipment. 

* Refer to the GES Hot Work Requirement Policy for complete details. 

 

5.3 RADIOLOGICAL HAZARDS 
 

If site-specific potential radiological information becomes available, the hazards will be 

addressed in an addendum to the HASP.  Ionizing Radiation action levels can be found in 

Attachment B, Table 2. 
 

6.0 SITE CONTROL MEASURES  
 
6.1 SITE ZONES 
 

A controlled work area should be established in the immediate vicinity of the site 

activities covered by this plan.  Only those persons who can comply with the 

requirements of this plan should be allowed into this area during any work activities, 

which may result in exposure to the hazards associated with the specific task being 

performed.  The work site should be marked off with at least the following items from 

the GES Traffic Control Procedures: Four (4) traffic cones with flags reaching 70 

inches in combined height, caution tape, two (2) work area signs or barricades at the 

site entrances and a flashing amber light on the company vehicle.   

 

When activities involve invasive activities on sites in which the Project Manager, 

Local HSO or the CHS have determined the area to be highly-contaminated, a 

three-zone system will be used to control the potential spread of contamination.  
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These zones are characterized by the presence or absence of chemical and 

biological hazards and the activities contained within them.  

  

Zone boundaries should be clearly marked at all times and the flow of personnel among 

the zones must be controlled.  The site should be monitored for changing conditions that 

may warrant adjustment of zone boundaries.  Zone boundaries are adjusted as necessary 

to protect personnel and clean areas.  Whenever boundaries are adjusted, zone markings 

must also be changed and workers immediately notified of the change. 

For the purpose of this plan, the following definition of terms is provided: 

 

Exclusion Zone - The immediate area of the work activity to be performed or an area 
fully enclosing the hazards present.  Personnel and equipment will enter and exit the 
Exclusion Zone from the designated access points in the Contamination Reduction Zone 
(CRZ). 

Contamination Reduction Zone - The transition area between the contaminated and 
uncontaminated area.  Based on monitoring results, the CRZ boundaries may be adjusted 
to ensure that the Support Zone remains uncontaminated.  Workers and equipment exit 
the Exclusion Zone through the designated access point(s) into the CRZ.  Workers and 
equipment are then decontaminated in the CRZ, according to the procedures specified in 
the Decontamination section of this HASP.  Workers and equipment then exit the CRZ 
into the Support Zone through the designated access points. 

 
If necessary, emergency decontamination procedures are implemented. Emergency 
decontamination procedures are described in Section 9.2 of this HASP and in 
Attachment H (if necessary). 
 

Support Zone - The Support Zone is the clean area of the site, beyond the outer 
boundary of the CRZ.  There should be no contamination in this zone.  Administrative, 
clerical, and other support functions are based in the Support Zone. 

 
Air and surface monitoring are conducted in the Support Zone as needed to ensure that it 
remains uncontaminated.  If contamination is detected, zone boundaries are adjusted until 
corrective action is taken and monitoring results indicate that this zone is again 
uncontaminated. 
 

6.2 COMMUNICATIONS 
 

Emergency numbers are listed on the cover of this HASP.  Work will not be conducted 

on-site without access to a telephone, site personnel will be informed of its location.  If a 

telephone is not available on site, a cell phone will be made available for emergency use.   
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7.0 PERSONAL PROTECTIVE EQUIPMENT 
 
7.1 GENERAL 
 

Site safety and health hazards are eliminated or reduced to the greatest extent possible 
through engineering controls and work practices.  Where hazards are still present, a 
combination of engineering controls, work practices, and PPE are used to protect 
employees. 
 

The level of protection worn by site personnel will be enforced by the Site Supervisor. 

Levels of protection may be upgraded or downgraded at the discretion of the Local HSO, 

or CHS, based on real-time air monitoring data and prior site experience. Any changes in 

the level of protection will be documented. Levels of protection less than those 

designated in this HASP must first be approved by the Corporate HSSE Department. 

 
7.2 LEVEL D PROTECTION 
 

Level D PPE provides minimal protection against chemical hazards.  A respirator is not 

required. Level D PPE includes: 

 
 Cotton coveralls or long pants and a shirt with sleeves 

 Reflective safety vest or hi-visibility shirt. 

 Safety glasses 

 Steel-toe/steel-shank work boots  

 Work gloves 

 Hearing protection (as required by task) 

 Hard Hat (as required by task) 

 Chemical resistant gloves (as required by task) 

 
7.3 MODIFIED LEVEL C PROTECTION 
 

Modified Level C PPE includes the items listed in Section 7.2 above, and the following 

items: 

 
 Full-face APR or Half-face APR respirator equipped with the appropriate chemical 

cartridges  
 

7.4 LEVEL C PROTECTION 
 

Level C PPE provides a higher level of respiratory and skin protection against chemical 

hazards than Level D.  Level C PPE includes the items listed in Section 7.2 above, and the 

following items: 
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• Poly-coated Tyvek (yellow) or Saranex (shiny white) 
• Steel-toe/steel-shank work boots and chemical resistant over-boots, or chemical 

resistant steel-toe/steel shank boots 

• Chemical resistant inner gloves 

• Chemical resistant outer gloves 

• Seal arm, leg, and zipper joints with tape, as required 

• Half-face or full-face, air-purifying respirator equipped with appropriate 

cartridges 
 

7.5 LEVEL A AND B PROTECTION 
 

Level A PPE should be worn when the highest level of respiratory and skin protection is 

needed, or if the contaminants of concern are unknown. Level B PPE should be worn 

when the highest level of respiratory protection is required, but a lesser level of skin 

protection is needed. The tasks covered under this HASP do not require the use of Level 

A or B PPE. 

 

Separate Health and Safety Plans will be developed for Level A/Level B investigations and 

for Emergency Responses, which may involve the use of Level A and/or Level B health and 

safety measures. 
 

8.0 DECONTAMINATION 
 

8.1 GENERAL 
 

At a minimum, the procedures outlined below shall be followed for decontamination: 

 
 Remove gross contamination from tools, respirator, monitoring equipment, boots, 

etc., prior to leaving the “exclusion zone”, using paper towels, handi-wipes, etc. 

 Completely decontaminate soiled equipment in the Contamination Reduction Zone 

using detergent and water and dispose of all cleaning materials as follows. 

 

 1. Due to the small quantity of waste generated during decontamination, it 

is allowable in most states to dispose of lightly contaminated materials 

in the site dumpster.  It is important, however, to ensure that there is no 

chance of vapor generation or fluid leaking from the dumpster.  At no 

time are materials containing free product to be disposed of in this 

manner.  In this case, arrangements must be made for use of labeled 

drums and proper disposal. 
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2.  All decontamination materials including protective sheeting, rags, 

sorbents, disposable personal protective equipment, and 

decontamination fluids should be carefully screened with a Photo-

ionization Detector (PID) prior to disposal to determine relative levels 

of contamination. 
 

 3. Lightly contaminated decontamination fluids should either be treated 

via the site treatment system prior to discharge or disposed of via the 

sanitary sewer system.  Highly contaminated decontamination fluids 

must be stored in labeled drums and proper disposal arrangements must 

be made. 

 Note:  All Federal, State, County and/or City requirements regarding disposal 

must be complied with.  Below - document specific requirements. 

 

 
 

 

 

• Dispose of contaminated gloves, Tyvek suits, used cartridges, paper towels, etc., by 

placing in a plastic bag and discarding in accordance with applicable standards. 

• Wash hands and face thoroughly with soap and water before lunch or 
coffee breaks, and as soon as practical after finishing work for the day. 

• Particular care should be taken to protect any skin injuries. If open wounds exist 

on hands or forearms, handling chemicals should be restricted or eliminated. 

• Shower as soon as possible. 
• A site-specific decontamination plan (if required) is located in Attachment H. 

 
9.0 EMERGENCY ACTION PLAN 
 
9.1 PERSONAL INJURY WITHIN THE EXCLUSION ZONE 
 

Site operations shall be temporarily halted and all site personnel shall assemble 

in the Contamination Reduction Zone.  The Site Supervisor shall evaluate the 

nature of the injury and, if indicated by the hazards present on site, the injured 

person shall be decontaminated to the extent possible prior to movement to the 

Support Zone. 
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Contact shall be made for an ambulance and with the designated medical facility 

(if required).  An individual certified in Standard First Aid and Adult CPR may 

choose to initiate the appropriate first aid.  No persons shall reenter the Exclusion 

Zone until: 

 

a.         The conditions resulting in the emergency have been corrected; 

b          The hazards have been reassessed; 

c          The Site Safety Plan has been reviewed; and 

d. Site personnel have been briefed on any changes in the Site Safety 

Plan. 

 
9.2 PERSONAL INJURY WITHIN THE DECONTAMINATION ZONE 
 

The Site Supervisor shall evaluate the nature of the injury and, if indicated by 

the hazards present on site, the injured person shall be decontaminated to the 

extent possible prior to movement to the Support Zone. 

 

Contact shall be made for an ambulance and with the designated medical 

facility (if required).  An individual certified in Standard First Aid and Adult 

CPR may choose to initiate the appropriate first aid.  

 

If the injury increases risk to other site workers, all site personnel shall move to 

the Contamination Reduction Zone and site activities will stop until the risks 

can be assessed and either removed or minimized.  
 
9.3 PERSONAL INJURY WITHIN THE SUPPORT ZONE 
 

The Site Supervisor will assess the nature of the injury and determine if the 

cause of injury or loss of the injured person will affect continuation of site 

operations.  If the injury will not affect the safety or performance of other site 

workers, operations may continue, with the person certified in first aid 

initiating the appropriate first aid and necessary follow up as stated above. 

 

If the injury increases risk to other site workers, all site personnel shall move to 

the Contamination Reduction Zone and site activities will stop until the risks 

can be assessed and either removed or minimized. 
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9.4 FIRE/EXPLOSION 
 

If a fire is observed in the incipient phase (i.e., when it begins) and if the site 

personnel witnessing the fire feel secure in attempting to control the fire, the 

individual can attempt to extinguish the fire by using the onsite fire 

extinguisher.  The fire extinguisher should be a 10 or 20 pound (lb) dry 

chemical, Class A, B, and C extinguisher and is adequate for paper and wood 

based products (A), flammable and combustible liquids (B), and electrical (C) 

type fires. 

 

If there is no fire extinguisher available or if site personnel do not feel secure 

in attempting to extinguish the fire, site personnel shall perform the following: 

 

• Secure the site, if possible. 

• Evacuate the area using the nearest safe pathway from the area. 

• Proceed to the nearest phone and call 911 and provide the emergency 

operator all required information.  This will activate the emergency 

response system. 

 

If more than one individual is on the site team, the individual activating the evacuation 

plan shall verbally communicate to the other site personnel that there is an emergency 

condition and that they should evacuate from the work area.  If contact cannot be made 

verbally with the other site personnel, any of the following systems can be used as 

long as the system is audible above background noise.  The system can be the site 

vehicle horn, a whistle, an air horn, or other acceptable device.  The system used for 

initiating an evacuation from the site shall be discussed during the tailgate meeting 

with the other site personnel prior to beginning the workday.  The system that is 

decided upon shall be documented in the site logbook. 

 

If an explosion or other unsafe condition occurs that the site supervisor had 

determined will place the other site personnel at risk, then the evacuation system 

described above should be activated immediately. 
 
9.5 PERSONAL PROTECTIVE EQUIPMENT FAILURE 
 

If any site worker experiences a failure or alteration of protective equipment 

that affects the protection factor that person and his/her buddy, if applicable, 
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shall immediately leave the Exclusion Zone.  Reentry shall not be permitted 

until the equipment has been repaired or replaced. 
 
9.6 EQUIPMENT FAILURE 
 

If any other equipment on site fails to operate properly, the Site Supervisor 

shall be notified and then determine the effect of this failure on continuing 

operations.  If the failure will affect the safety of personnel, all personnel shall 

leave the Exclusion Zone until the situation is evaluated and appropriate 

actions are taken. 

 
10.0     STANDARD OPERATING SAFETY PROCEDURES, ENGINEERING 
 CONTROLS, AND WORK PRACTICES 
 

10.1 WORK PERMITS 
 

Work permits will be required for Confined Space Entry, and Hot Work.  These permits 

must be obtained from the Local Health and Safety Officer prior to site work. 

 
10.2 GENERAL SITE RULES 
 
The following general site rules apply to all personnel while on the site: 

 

• Before daily site operations begin, the daily site safety checklist will be 

completed, the subcontractor’s training documentation will be reviewed (as 

required by section 3 of this plan), and a pre-entry briefing will be held to 

review the site's health and safety plan concerns and emergency 

procedures.  This meeting will be registered in this Health and Safety Plan.  

Attendance will be documented. 
 

• One site worker will be assigned to keep the daily log for all health and 

safety-specific site activities, unless otherwise specified. 

 

• All personnel will wear steel-toe safety boots.  Hard hats will be worn 

when working near heavy equipment (drill rigs, excavating equipment, 

etc.), when individuals are working overhead, when required in the Job 

Safety Analysis (JSA), or when required by the client. 
 

• Eye protection and high visibility clothing/reflective safety vests will be 
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worn at all times while on site. 

 

• Possession of alcohol or illegal substances on the job site or consumption 

during hours of site operations is strictly prohibited. 
 

• Food and/or beverages are not permitted in the site's Exclusion or 

Contamination Reduction Zones.  Food and/or beverages will be permitted 

in the Support Zone, if proper decontamination procedures are being 

followed. 
 

• Smoking is not permitted on site.  Chewing tobacco, snuff, application of 

cosmetics and/or lip balm is not permitted in the site's Exclusion or 

Contamination Reduction Zones. 
 

• A change in level of protection will be based on air monitoring equipment 

readings taken in the breathing zone. 
 

• Field personnel will use air monitoring equipment and not their nose to 

determine site contamination (i.e., sniffing sampled soils or water in jars, 

confined spaces, open bore holes or trenches, etc.).  Odors detected during 

the course of standard operating procedures, however, should be noted in 

the daily log. 
 

• Field personnel should not stand with their head directly over a well when 

it is being opened. 
 

• First Aid Kit(s) and Fire Extinguisher(s) will be available in all company 

vehicles and/or within 50 feet of the working area. 

 

Note: Hot work activities require that a person onsite shall act as a fire 
watch with a Class A, B, C dry chemical extinguisher within 10 feet of the 
activity, and all necessary work requirements are satisfied. 
 
Any revisions to the final Site-Specific Health and Safety Plan must be 

reviewed by the Project/Case Manager and approved by the Local Health and 

Safety Officer or a Principal Hydrogeologist, at a minimum. 
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10.3 ADDITIONAL STANDARD OPERATING SAFETY PROCEDURES 
 
See Attachments. 
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EXPOSURE MONITORING PROGRAM  
 

REAL-TIME MONITORING 
Photo-ionization Detector (PID): Real-time monitoring for volatile organic compounds (VOCs) will be 

conducted using a photo-ionization detector (PID).  The PID will be used to monitor employee breathing 

zones during all invasive activities.  Table 1 lists PID action levels and response requirements  

 
Combustible Gas Indicator/Oxygen Level Meter: Real-time monitoring for combustible gases and 

oxygen levels will be conducted using a Combustible Gas Indicator (CGI)/Oxygen Level Meter.  The 

CGI will test for the presence of combustible gases by continuously monitoring the lower explosive 

limit (LEL) of organic vapors.  The CGI will be used to monitor the LEL prior to, and during, Confined 

Space (CS) entries and during work near an excavation in contaminated soil.  The Oxygen Level Meter 

will detect an oxygen-deficient or oxygen-enriched atmosphere, and will be used prior to, and during, all 

CS entry activities.  If ionizing radiation is suspected at a site, a Geiger counter will be used to measure 

exposure under guidance of a Health Physicist.  Table 2 lists CGI, Oxygen Level Meter, and ionizing 

radiation action levels and response requirements. 

 
Depending on the Contaminants of Concern, other forms of real-time monitoring equipment may be 
required to quantify chemical hazards and protect workers from exposure.  These may include, but are 
not limited to bio-aerosol monitors, detector tubes, dust monitors, etc. 
 
 Calibration of Real-Time Monitoring Equipment: Monitoring and calibration protocols will be 

performed in accordance with the manufacturer's guidelines.  Calibration will be performed, at a 

minimum, prior to each day's use. 

 

 Calibration logs will be maintained by the Local HSO. 

 
ACTION LEVELS 
 

Tables 1 and 2 list the action levels and response requirements for a PID and CGI/Oxygen Level Meter.  

Changing levels of protection, upgrading respiratory protection, or changing work practices is based on 

maintaining the upper limit of the action level for approximately 10 minutes sustained in the breathing 

zone (i.e., a non-transient reading) or at the discretion of the Site Supervisor.  If changes in protection 

levels are required, the Site Supervisor will first notify the Local HSO or the CHS to determine if 

administrative or engineering controls can be implemented to mitigate or eliminate the hazard. 

 

Table 1 provides action levels that must be complied with when petroleum products such as gasoline are 

the known site contaminants.  If the site contains other potential site contaminants, appropriate action 

levels must be determined based on established chemical exposure limits and monitoring instrument 

response factors. 
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TABLE 1 
OVM ACTION LEVELS 

Meter Response 
(Breathing Zone) 

Action Required 

PID response <5 units above 

background 

No respiratory protection required (i.e., Level D) 

 

PID response >5 units above 

background (Bkgd) and < 50 

units above Bkgd. 

Stop work.  Investigate the cause of elevated VOC 

measurements.  Contact the Project Manager or 

office and determine if administrative or engineering 

controls can be implemented to mitigate or eliminate 

the elevated readings.  If not medically qualified to 

wear respiratory protection, leave work zone.  If the 

elevated readings cannot be reduced below 5 units 

above background or eliminated, and if medically 

qualified, fit tested and trained to wear respiratory 

protection, then upgrade to Modified Level C, half-

face respiratory protection. 

PID response >50 units and < 

250 units above Bkgd. 

Stop work.  Investigate the cause of elevated VOC 

measurements.  Contact the Project Manager or 

office and determine if administrative or engineering 

controls can be implemented to mitigate or eliminate 

the elevated readings.  If not medically qualified to 

wear respiratory protection, leave work zone.  If the 

elevated readings cannot be reduced below 5 units 

above background or eliminated, and if medically 

qualified, fit tested and trained to wear respiratory 

protection, then upgrade to Modified Level C, full-

face respiratory protection. 

PID response > 250 above 

Bkgd. 

Retreat from site* 

 

 

*Note 1: If a retreat becomes necessary, the Local HSO, CHSSE or Regional Engineering will be 

consulted in regard to adding mechanical ventilation or possible changes in work practices. Work will 

not resume until appropriate corrective measures are implemented.  

*Note 2: Because direct reading instruments cannot indicate or are not compound specific, 

concentrations shown on the instruments shall be related to units above background and not parts per 

million (ppm). 
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*Note 1: If a retreat becomes necessary, the Local HSO, CHSSE or Regional Engineering will be 
consulted in regard to adding mechanical ventilation or possible changes in work practices. Work will 
not resume until appropriate corrective measures are implemented. 
 
  
 
 

TABLE 2 
CGI/O2/RADIATION LEVEL ACTION LEVELS 

Meter Response Action 

CGI response < 10 % LEL Continue normal operations. 

CGI response > 10 % and  

<20 % LEL  

Eliminate all sources of ignition from the work area; implement 

continuous monitoring. 

However if work is being done in a confined space, retreat from 

work area.* 

CGI response > 20 % LEL Discontinue operations; allow to vent; retreat from work area.* 

  

Oxygen level < 19.5% Retreat from work area.* 

Oxygen level > 23.5% Retreat from work area.* 

  

3X background to <2 mR/hr Radiation above background levels (normally 0.01-0.02 mR/hr) 
signifies possible source(s) radiation present.   
Continue investigation with caution.  Perform thorough 
monitoring.   
Consult with a health physicist. 
 

>2mR/hr Potential radiation hazard. Evacuate site.  Continue 
investigation only  upon the advice of a health physicist 
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*Note:  If a retreat becomes necessary, the Local HSO or Corporate HSSE Department will be consulted 

about adding mechanical ventilation, or possible changes in work practices.  

 

T A B L E  3   
R E T A I L  PE T R OL E UM  M A T E R I A L S OF  C ONC E R N  

Contaminant 
OSHA TWA 

(ppm) 
ACGIH TLV 

(ppm) Hazards Entry Routes IP 
            

Benzene 1 10 1,2,4,5,6,9 Inh, Abs, Ing, Con 9.24 
Xylene 100 100 1,2,3,4,5,6,7,10 Inh, Abs, Ing, Con 8.56 

Ethylbenzene 100 100  1,2,3,10 Inh, Ing, Con 8.76 
Toluene 200  50 1,2,3,4,5,7,10 Inh, Abs, Ing, Con 8.82 
      

TWA = Time Weighted Average in parts per million (ppm)    

C = Ceiling      

IP = Ionization Potential      

      

1 = irritant to skin   6 = may cause nausea and vomiting  

2 = irritant to eyes   7 = may cause liver and kidney damage  

3 = irritant to respiratory system  8 = irritant to GI tract  

4 = may cause headache   9 = carcinogen/possible carcinogen  

5 = may cause dizziness, lightheadedness  10 = may cause damage to CNS  

T A B L E  3   
R E T A I L  PE T R OL E UM  M A T E R I A L S OF  C ONC E R N  

Contaminant 
OSHA TWA 

(ppm) 
ACGIH TLV 

(ppm) Hazards Entry Routes IP 
            

Benzene 1 10 1,2,4,5,6,9 Inh, Abs, Ing, Con 9.24 
Xylene 100 100 1,2,3,4,5,6,7,10 Inh, Abs, Ing, Con 8.56 

Ethylbenzene 100 100  1,2,3,10 Inh, Ing, Con 8.76 
Toluene 200  50 1,2,3,4,5,7,10 Inh, Abs, Ing, Con 8.82 
      

TWA = Time Weighted Average in parts per million (ppm)    

C = Ceiling      

IP = Ionization Potential      

      

1 = irritant to skin   6 = may cause nausea and vomiting  

2 = irritant to eyes   7 = may cause liver and kidney damage  

3 = irritant to respiratory system  8 = irritant to GI tract  

4 = may cause headache   9 = carcinogen/possible carcinogen  

5 = may cause dizziness, lightheadedness  10 = may cause damage to CNS  
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*Notes:   Consult standard reference manuals for air concentration/toxicity data.  Action level 
depends on PEL/REL/TLV. 
These Action Levels, if not defined by regulation, is some percent (usually 50%) of the applicable 
PEL/REL/TLV.  That number must also be adjusted to account for instrument response factors. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

T A B L E  4   
* I NOR G A NI C  G A SE S A ND V A POR S OF  C ONC E R N  

Contaminant 
OSHA TWA 

(ppm) 
ACGIH TLV 

(ppm) Hazards Entry Routes IP 
            
      
      
      

TWA = Time Weighted Average in parts per million (ppm)    

C = Ceiling      

IP = Ionization Potential      

      

1 = irritant to skin   6 = may cause nausea and vomiting  

2 = irritant to eyes   7 = may cause liver and kidney damage  

3 = irritant to respiratory system  8 = irritant to GI tract  

4 = may cause headache   9 = carcinogen/possible carcinogen  

5 = may cause dizziness, lightheadedness  10 = may cause damage to CNS  
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A T T A C H M E NT  C  
  

SI T E  M A T E R I A L  SA F E T Y  DA T A  SH E E T S (M SDS) 
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A T T A C H M E NT  D 
 

J OB  SA F E T Y  A NA L Y SI S SH E E T S A ND DA I L Y  SI T E  SA F E T Y  C H E C K L I ST S 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

[Type text] 

Revised 12.5.12 

GES DAILY SITE SAFETY CHECKLIST 

 

Site Name:                            

Address:                 

                                

           

Individual’s Name:       Date: ____________________ 

 

Task and date of entry:                              

                                

                                

                               

                 

 

This checklist is to be completed on a daily basis.  The date should be noted in the space provided.  The employee completing the 

checklist should verify that each item is correct and initial in the last space provided. 

 

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

 

 

     

      

      

      

Additional Notes: 

                                                                            Date: 

 
1. Proper training certificates have been obtained from 

all onsite personnel. 

2. The site-specific HASP has been reviewed and signed 

by GES employees and GES-hired subcontractors. 

3. The daily site-safety meeting has been conducted. 

4. Applicable JSAs are onsite, reviewed by staff to 
ensure all tasks/jobs are covered, and site specific JSA 

modifications occur when needed. 

5. Fire extinguishers are available for use and are fully 
charged. 

6. A fully-stocked first aid kit & eye wash bottle is 

readily available. 
7. Any potential tripping hazards have been removed 

from site. 

8. All vessels containing flammable or corrosive 
material are properly labeled. 

9. Proper personal protective equipment is being used 

for present conditions. 
10. Equipment onsite is checked and in safe working 

order. 

11. Safety cones and flags or barricades have been 
utilized to mark out work area along with all required 

signage (No Smoking, No Trespassing, Work Area...). 

12. No person onsite has the appearance of being under 
the influence of motor skill altering substances. 

13. All workers onsite are clothed in an appropriate 

manner (highly visible clothing, no tank tops, muscle 
shirts or shorts). 

14. Electrical power-operated tools shall be properly 

grounded and used with a Ground-Fault Circuit 
Interrupter (GFCI). 

15. All required permits (GES and/or client) are 

completed by an authorized individual. 
16. When working alone, has a phone call been placed to 

the PM to discuss site conditions, review the Scope of 

Work, LPS requirements, and coordinate 
communications for the day?  Note: The frequency/ 

amount of additional calls from the field should be 

established during the PM’s discussion with the 
individual.  A call must always occur prior to leaving 

the site. 

17. Prior to leaving the site for the day, the GES site 
supervisor has conducted a meeting with onsite staff 

to review worker conditions (possible injuries), JSA 

revisions, discuss possible Near Losses/ Losses, and 
activities scheduled for the next day. 

18. All health and safety concerns have been 

communicated to the Local Health and Safety Officer 
and Project Manager 

 

I verify and initial that the above information 

is correct by initialing in the boxes to the right: 



 

[Type text] 

Revised 12.5.12 

GES DAILY SITE SAFETY CHECKLIST 

 

Site Name:                            

Address:                 

                                

           

Individual’s Name:       Date: ____________________ 

 

Task and date of entry:                              

                                

                                

                               

                 

 

This checklist is to be completed on a daily basis.  The date should be noted in the space provided.  The employee completing the 

checklist should verify that each item is correct and initial in the last space provided. 

 

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

 

 

     

      

      

      

Additional Notes: 

                                                                            Date: 

 
1. Proper training certificates have been obtained from 

all onsite personnel. 

2. The site-specific HASP has been reviewed and signed 

by GES employees and GES-hired subcontractors. 

3. The daily site-safety meeting has been conducted. 

4. Applicable JSAs are onsite, reviewed by staff to 
ensure all tasks/jobs are covered, and site specific JSA 

modifications occur when needed. 

5. Fire extinguishers are available for use and are fully 
charged. 

6. A fully-stocked first aid kit & eye wash bottle is 

readily available. 
7. Any potential tripping hazards have been removed 

from site. 

8. All vessels containing flammable or corrosive 
material are properly labeled. 

9. Proper personal protective equipment is being used 

for present conditions. 
10. Equipment onsite is checked and in safe working 

order. 

11. Safety cones and flags or barricades have been 
utilized to mark out work area along with all required 

signage (No Smoking, No Trespassing, Work Area...). 

12. No person onsite has the appearance of being under 
the influence of motor skill altering substances. 

13. All workers onsite are clothed in an appropriate 

manner (highly visible clothing, no tank tops, muscle 
shirts or shorts). 

14. Electrical power-operated tools shall be properly 

grounded and used with a Ground-Fault Circuit 
Interrupter (GFCI). 

15. All required permits (GES and/or client) are 

completed by an authorized individual. 
16. When working alone, has a phone call been placed to 

the PM to discuss site conditions, review the Scope of 

Work, LPS requirements, and coordinate 
communications for the day?  Note: The frequency/ 

amount of additional calls from the field should be 

established during the PM’s discussion with the 
individual.  A call must always occur prior to leaving 

the site. 

17. Prior to leaving the site for the day, the GES site 
supervisor has conducted a meeting with onsite staff 

to review worker conditions (possible injuries), JSA 

revisions, discuss possible Near Losses/ Losses, and 
activities scheduled for the next day. 

18. All health and safety concerns have been 

communicated to the Local Health and Safety Officer 
and Project Manager 

 

I verify and initial that the above information 

is correct by initialing in the boxes to the right: 
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A T T A C H M E NT  E  
 

PR E -E NT R Y  M E E T I NG  NOT E S  
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PRE-ENTRY MEETING NOTES/ATTENDANCE (Include date, length of meeting, names of personnel in 

attendance, topics of discussion, comments and concerns, etc.) 
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PRE-ENTRY MEETING NOTES/ATTENDANCE (Include date, length of meeting, names of personnel in 

attendance, topics of discussion, comments and concerns, etc.) 
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A T T A C H M E NT  F  
 

SI G N OF F  SH E E T  
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SITE SAFETY AND HEALTH PLAN COMPLIANCE AGREEMENT 

 

All project personnel, including visitors, must follow the requirements of this Site Safety Plan. In order 

to document individual agreement with this requirement, all personnel must complete this “Site Safety 

and Health Plan Compliance Agreement.” These agreements will be kept in this Site Safety Plan and 

will become part of the permanent project record upon completion of site activities. 

 

By signing below, I have read the Site Health and Safety Plan (HASP), or I have been verbally advised 

of its contents. I understand, and I agree to comply with all of its provisions. I understand that I could be 

prohibited from working on the project, and I may be subject to disciplinary actions for violating any of 

the health and safety requirements specified in the HASP. 

 

NAME    SIGNATURE    DATE                      (TIME IN/OUT) 

1.                  

2.                  

3.                  

4.                  

5.                  

6.                  

7.                  

8.                  

9.                  

10.                

11.                

12.                

13.                

14.                

15.                

16.                

17.                

18.                

19.                

20.                

21.                 

22.                
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SITE SAFETY AND HEALTH PLAN COMPLIANCE AGREEMENT 

 

All project personnel, including visitors, must follow the requirements of this Site Safety Plan. In order 

to document individual agreement with this requirement, all personnel must complete this “Site Safety 

and Health Plan Compliance Agreement.” These agreements will be kept in this Site Safety Plan and 

will become part of the permanent project record upon completion of site activities. 

 

By signing below, I have read the Site Health and Safety Plan (HASP), or I have been verbally advised 

of its contents. I understand, and I agree to comply with all of its provisions. I understand that I could be 

prohibited from working on the project, and I may be subject to disciplinary actions for violating any of 

the health and safety requirements specified in the HASP. 

 

NAME    SIGNATURE    DATE                      (TIME IN/OUT) 

1.                  

2.                  

3.                  

4.                  

5.                  

6.                  

7.                  

8.                  

9.                  

10.                

11.                

12.                

13.                

14.                

15.                

16.                

17.                

18.                

19.                

20.                

21.                 

22.                
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A T T A C H M E NT  G  
 

I NC I DE NT /I NJ UR Y  C A SE  M A NA G E M E NT  



GES Project Injury Case Management Approach 
1. If an injury occurs onsite to a GES or subcontractor employee, the injury must be immediately reported to 

the GES oversight person. 
2. GES oversight person or another individual who is certified in CPR/FA will evaluate the injured 

person’s (IPs) condition 

3. DOES THE INJURY REQUIRE EMERGENCY CARE? 
 

 

Yes 
 

 

1. Call 911 

2. Provide emergency care/support 
until Emergency Management 
Services (EMS) arrives. 

3. Following 911 call, notify: 

a) Project Manager/LHSO - names  
(Office: phone number ; Cell Phone: 
(phone number) and/or (name or 
number of Site Operations Manager) 
& if subcontractor notify 
subcontractor manager (as 
applicable) 

b) Project Manager or Ops Manager 
to notify Tom Baylis (Corporate HSSE) 
- Cell phone: 610-587-1124 

c) Tom Baylis notifies client Program 
Manager - Cell Phone: (phone 
number)  

d) Program Manager or office Project 
Manager will notify client, if required.   

4. Project staff or management 
accompany IP to emergency room 

5. Ensure that the individual receives 
the necessary support and 
immediate care 

6. CHSSE will notify Workcare, Inc. 
regarding IPs condition and to obtain 
injury case management support. 

7. Begin incident investigation per LPS 
guidance 

8. GES PM will initiate and complete 
any client required form  

 

 

 

No 

Can the injury be treated with 
only basic first aid?  

Yes - Provide Basic First Aid 

Provide Notification according to items 
outlined in  Item# 3 a, b, c, and d, and 
follow up Incident Investigation 
process per LPS Guidance 

Can the injury be treated with 
only basic first aid?  

No - Provide Basic First Aid, 

Support and THEN...  
1) Provide Notification according to 
items outlined in  Item# 3 a, b, c, and 
d, and follow up Incident Investigation 
process per LPS Guidance 

2) GES PM with CHSSE support will 
schedule appointment at GES 
contracted Occupational Clinic  (or for 
subcontractor injury, a subcontractor 
chosen Occupational clinic). 

3) Corporate HSSE will notify 
Workcare, regarding IPs condition 
and obtain injury case management 
support and to facilitate the 
appropriate/suitable treatment and 
care.  

4) IP will be accompanied to the 
Occupational Clinic by LHSO or other 
appropriate management staff and 
the required treatment provided. 



HASP Revised: 2/7/12   
   

33 

 
ALL accidents, injuries, property damages, or releases (Loss or Near Loss) shall be reported to 

GES’ on-site supervisor ASAP but no later than the end of the shift. 
 
Injury Case Management is a collaborative process which: 

• Helps ensure prompt, adequate, and appropriate medical care is provided 
• Assesses, plans, implements, coordinates, monitors, and evaluates options 
• Can minimize the impact of an impairment (resulting from potentially work-related injury or 

illness)  
• Preserves as much as practicable the individual’s functional capacity. 

 
Medical injuries or emergencies within each field location will be managed by the following method: 

• If an injury or medical condition occurs that cannot be treated by providing basic first aid to the 
individual, the GES PM and Site Operations Manager are notified by the GES Oversight person. 

• Onsite, individuals who are certified in cardiopulmonary resuscitation (CPR)/First Aid will be 
requested to respond to the individual’s location.   

• Following this evaluation the GES VP, HSSE and client program manager, must be contacted 
regarding the individual’s condition and injury management approach onsite and offsite. 

 
Following an assessment of the individual’s condition, if responding GES personnel feel that outside 
medical response personnel (emergency care) are necessary: 

• The 911 emergency response system will be activated, if necessary. 
• Provide the 911 emergency operator all of the information that is requested.  
• The injured individual (GES or subcontractor employee) will be accompanied by other GES staff 

(i.e., PM, LHSO, Site Supervisor) so that desired injury management information will be 
communicated to the attending physician. 

 
If an individual requires medical treatment beyond basic first aid, but the initial assessment determines 
that the individual does not require emergency care, then:  

• The PM, Site Operations Manager, and CHSSE will be contacted PRIOR to leaving the site. 
• The individual will be scheduled for an appointment at the occupational clinic near each office. 
• If the injured individual is a subcontractor, then the individual will be directed to visit an 

occupational clinic established by the subcontracting company. 
• If there is no clinic established, the individual will be scheduled at a GES clinic. 
 

The individual will be accompanied to their examination by the GES LHSO or other GES or 
subcontractor management staff.   Desired injury management information will be communicated to the 
attending physician that will include but not be limited to: 

• Any required or alternative medication (over the counter medication) 
• Any workplace restrictions versus lost time are discussed with the attending physician. 
• The GES VP, HSSE will also contact the attending physician regarding the examination, 

diagnosis and the GES injury management approach. 
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A T T A C H M E NT  H  
 

SI T E -SPE C I F I C  DE C ONT A M I NA T I ON PL A N 
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DECONTAMINATION PLAN 

 
1. Personnel Decontamination 
 

Section 7 lists the specific levels of protection required.  Consistent with the levels of protection required, 
step by step procedures for personnel decontamination for each Level of Protection are attached. 
 

2.   Levels of Protection Required for Decontamination Personnel 
 
 The levels of protection required for personnel assisting with decontamination will be:  
  Level B   Level C   Level D 
 

Modifications include:      
                
 
 
3. Disposition of Decontamination Wastes 
 

(Provide a description of daily, weekly, and end of project waste disposition including identification of 
storage area, hauler, and final disposal site if applicable.) 

 
 
 
 
 
4. Equipment Decontamination 
 
 A procedure for decontamination steps required for non-sampling equipment and heavy machinery follows:   
 
 
 
 
 
5. Sampling Equipment Decontamination 
 
 Sampling equipment will be decontaminated in accordance with the following procedure: 
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LEVEL C DECONTAMINATION PROCEDURES (if required) 
 

[Check indicated Functions or add steps as necessary]: 
 
 
STEP  FUNCTION    DESCRIPTION OF PROCESS, 
          SOLUTION AND CONTAINER 
   

   Segregated equipment drop         
  

   Boot cover and glove wash         
 

   Boot cover and glove rinse         
 

   Tape removal - outer  
   glove/boot           
 

   Boot cover removal          
  

   Outer glove removal          
 
--------------------------------------------------HOT-LINE------------------------------------------ 
 

   Suit/safety boot wash          
 

   Suit/boot/glove rinse          
  

   Safety boot removal          
 

   Suit Removal           
  

   Inner glove wash           
  

   Inner glove rinse           
 

   Face piece removal          
 

   Inner glove removal          
 

   Inner clothing removal          
  
--------------------------------CRC/SAFE ZONE BOUNDARY---------------------------------- 

   Field wash           
 

   Redress            
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Appendix 1A
New York State Department of Health

Generic Community Air Monitoring Plan

Overview

A Community Air Monitoring Plan (CAMP) requires real-time monitoring for volatile organic
compounds (VOCs) and particulates (i.e., dust) at the downwind perimeter of each designated work area
when certain activities are in progress at contaminated sites. The CAMP is not intended for use in
establishing action levels for worker respiratory protection. Rather, its intent is to provide a measure of
protection for the downwind community (i.e., off-site receptors including residences and businesses and
on-site workers not directly involved with the subject work activities) from potential airborne
contaminant releases as a direct result of investigative and remedial work activities. The action levels
specified herein require increased monitoring, corrective actions to abate emissions, and/or work
shutdown. Additionally, the CAMP helps to confirm that work activities did not spread contamination
off-site through the air.

The generic CAMP presented below will be sufficient to cover many, if not most, sites. Specific
requirements should be reviewed for each situation in consultation with NYSDOH to ensure proper
applicability. In some cases, a separate site-specific CAMP or supplement may be required. Depending
upon the nature of contamination, chemical- specific monitoring with appropriately-sensitive methods
may be required. Depending upon the proximity of potentially exposed individuals, more stringent
monitoring or response levels than those presented below may be required. Special requirements will be
necessary for work within 20 feet of potentially exposed individuals or structures and for indoor work
with co-located residences or facilities. These requirements should be determined in consultation with
NYSDOH.

Reliance on the CAMP should not preclude simple, common-sense measures to keep VOCs, dust,
and odors at a minimum around the work areas.

Community Air Monitoring Plan

Depending upon the nature of known or potential contaminants at each site, real-time air
monitoring for VOCs and/or particulate levels at the perimeter of the exclusion zone or work area will
be necessary. Most sites will involve VOC and particulate monitoring; sites known to be contaminated
with heavy metals alone may only require particulate monitoring. If radiological contamination is a
concern, additional monitoring requirements may be necessary per consultation with appropriate
DEC/NYSDOH staff.

Continuous monitoring will be required for all ground intrusive activities and during the
demolition of contaminated or potentially contaminated structures. Ground intrusive activities
include, but are not limited to, soil/waste excavation and handling, test pitting or trenching, and the
installation of soil borings or monitoring wells.

Periodic monitoring for VOCs will be required during non-intrusive activities such as the
collection of soil and sediment samples or the collection of groundwater samples from existing
monitoring wells. APeriodic@ monitoring during sample collection might reasonably consist of
taking a reading upon arrival at a sample location, monitoring while opening a well cap or
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overturning soil, monitoring during well baling/purging, and taking a reading prior to leaving a
sample location. In some instances, depending upon the proximity of potentially exposed
individuals, continuous monitoring may be required during sampling activities. Examples of such
situations include groundwater sampling at wells on the curb of a busy urban street, in the midst of
a public park, or adjacent to a school or residence.

VOC Monitoring, Response Levels, and Actions

Volatile organic compounds (VOCs) must be monitored at the downwind perimeter of the
immediate work area (i.e., the exclusion zone) on a continuous basis or as otherwise specified. Upwind
concentrations should be measured at the start of each workday and periodically thereafter to establish
background conditions, particularly if wind direction changes. The monitoring work should be
performed using equipment appropriate to measure the types of contaminants known or suspected to be
present. The equipment should be calibrated at least daily for the contaminant(s) of concern or for an
appropriate surrogate. The equipment should be capable of calculating 15-minute running average
concentrations, which will be compared to the levels specified below.

1. If the ambient air concentration of total organic vapors at the downwind perimeter of the work
area or exclusion zone exceeds 5 parts per million (ppm) above background for the 15-minute average,
work activities must be temporarily halted and monitoring continued. If the total organic vapor level
readily decreases (per instantaneous readings) below 5 ppm over background, work activities can
resume with continued monitoring.

2. 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 must be
halted, the source of vapors identified, corrective actions taken to abate emissions, and monitoring
continued. After these steps, work activities can 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.

3. If the organic vapor level is above 25 ppm at the perimeter of the work area, activities must be
shutdown.

4. All 15-minute readings must be recorded and be available for State (DEC and NYSDOH)
personnel to review. Instantaneous readings, if any, used for decision purposes should also be recorded.

Particulate Monitoring, Response Levels, and Actions

Particulate concentrations should be monitored continuously at the upwind and downwind
perimeters of the exclusion zone at temporary particulate monitoring stations. The particulate
monitoring should 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 must 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.
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1. If the downwind PM-10 particulate level is 100 micrograms per cubic meter (mcg/m3) greater
than background (upwind perimeter) for the 15-minute period or if airborne dust is observed leaving the
work area, then dust suppression techniques must be employed. Work may continue with dust
suppression techniques provided that downwind PM-10 particulate levels do not exceed 150 mcg/m3

above the upwind level and provided that no visible dust is migrating from the work area.

2. If, after implementation of dust suppression techniques, downwind PM-10 particulate levels
are greater than 150 mcg/m3 above the upwind level, work must be stopped and a re-evaluation of
activities initiated. Work can 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.

3. All readings must be recorded and be available for State (DEC and NYSDOH) and County
Health personnel to review.

December 2009



APPENDIX E – MONITORING WELL BORING AND
CONSTRUCTION LOGS

























































1 50

Groundwater & Environmental Services, Inc. ID NO.
Project:
Address:
County:
Logged By:
Drilling Company:
Drill Operator:
Drill Rig Type:

Lattitude:

Total Depth:
Refusal Depth:
Initial Depth to Water:
Static Depth to Water:

Top of Sand:
Sand Type:
Well Material Type:
Top of Grout:

Geologic Description

Surface Elevation:

(feet)

Sample

(inches)

Recovery

(feet)

Depth
Interval (ppm)

Field Screen Blow Counts Comments Well

Detail

Completion
1 100

Type of Seal:
Top of Bentonite Seal:

Split Spoon/Acetate Sleeve Length:
Soil Classification System:
Field Screening:

Split Spoon/Acetate Sleeve Diameter:

Regulatory Case #:
Regulatory Case Mgr:
Permit #:

Date Drilled:
Completion Date:
Drilling Method:
Sampling Method:

Longitude:

Well Diameter:
Riser Length:
Screen Slot Size:
Screen Length:

Borehole Diameter:

Client:
GES Job #:
GES Project Mgr:

p. 1 of 1

Notes:Proportions Used: Blow Count Pentration Resistance:
Apparent Water Level
Symbols:

And = >40%

Some =
Adjective = 30-40%

Little =
Few = 5-10%

Trace = <5% Consistency (M&C) Density (G&S)

>50 =

10-30 =
Loose

30-50 =

4-10 =

>30 =
15-30 = Very Stiff

Hard

8-15 = Stiff
4-8 = Medium
2-4 = Soft
<2 = 0-4 =

Medium
Dense
Very Dense

Very LooseVery Soft

10-20%
20-30%

Lab Sample Location

0

5

10

15

20

25

MW-15S
Monitoring Well Completion Log

0 fbg

184 Airport Rd., White Plains, NY
Hangar D, Westchester Co. Airport

Weschester

ADT
T. Sheerin
Sonic Rig

J. Simms

NA
NA

NA
NA19 ft.

NA

NA
26.5 ft.

411.99
NA

NA

NA
NA

USCS/Burmister
PID 10.6 eV Lamp (ppm)

NA
M. Tipple

NA
6/9/11 - 6/15/11

6/10/11
Sonic Drilling

NA

NA
3 in.

NA
NA

NA
NA

EMES
1101984

M. DeGloria

MW-15S

NA = not available;   fbg. = feet below grade
in. = inches;   ft.= feet;   ppm= parts per million

Soil Lithologies based on field observations only.

Hand cleared
to 8 fbg per
GES &
ExxonMobil
protocol.

SM: Sand, Gravel, Silt

Schist: Light-Grey schist

Schist: Olive-grey schist

Schist: Light Green Schist

7" Rock
Socket
Grouted

4" Steel
Casing

Schist

1 26 50

1 26 501 10 100



1 50

Groundwater & Environmental Services, Inc. ID NO.
Project:
Address:
County:
Logged By:
Drilling Company:
Drill Operator:
Drill Rig Type:

Lattitude:

Total Depth:
Refusal Depth:
Initial Depth to Water:
Static Depth to Water:

Top of Sand:
Sand Type:
Well Material Type:
Top of Grout:

Geologic Description

Surface Elevation:

(feet)

Sample

(inches)

Recovery

(feet)

Depth
Interval (ppm)

Field Screen Blow Counts Comments Well

Detail

Completion
1 100

Type of Seal:
Top of Bentonite Seal:

Split Spoon/Acetate Sleeve Length:
Soil Classification System:
Field Screening:

Split Spoon/Acetate Sleeve Diameter:

Regulatory Case #:
Regulatory Case Mgr:
Permit #:

Date Drilled:
Completion Date:
Drilling Method:
Sampling Method:

Longitude:

Well Diameter:
Riser Length:
Screen Slot Size:
Screen Length:

Borehole Diameter:

Client:
GES Job #:
GES Project Mgr:

p. 1 of 1

Notes:Proportions Used: Blow Count Pentration Resistance:
Apparent Water Level
Symbols:

And = >40%

Some =
Adjective = 30-40%

Little =
Few = 5-10%

Trace = <5% Consistency (M&C) Density (G&S)

>50 =

10-30 =
Loose

30-50 =

4-10 =

>30 =
15-30 = Very Stiff

Hard

8-15 = Stiff
4-8 = Medium
2-4 = Soft
<2 = 0-4 =

Medium
Dense
Very Dense

Very LooseVery Soft

10-20%
20-30%

Lab Sample Location

0

5

10

MW-16
Monitoring Well Completion Log

NA

184 Airport Rd., White Plains, NY
Hangar D, Westchester Co. Airport

Weschester

ADT
T. Sheerin
Sonic Rig

J. Simms

NA
NA

#2 Silica Sand
Schedule 40 PVC2.67

NA

NA
12 ft.

411.69
NA

1 fbg

NA
NA

USCS/Burmister
PID 10.6 eV Lamp (ppm)

NA
M. Tipple

NA
6/9/11 - 6/15/11

6/9/11
Sonic Drilling

NA

NA
5.25 in.

2 in.
1.5

10
0.020 in.

EMES
1101984

M. DeGloria

MW-16

NA = not available;   fbg. = feet below grade
in. = inches;   ft.= feet;   ppm= parts per million

Soil Lithologies based on field observations only.

Hand cleared
to 8 fbg per
GES &
ExxonMobil
protocol.

Gravel and Sand: Sand and
Gravel, Some silt

Schist: Weathered Schist

Manway

Well
Pad

Well
Cap

Sch. 40
Riser

0.02 in.
Screen

1 26 50



1 50

Groundwater & Environmental Services, Inc. ID NO.
Project:
Address:
County:
Logged By:
Drilling Company:
Drill Operator:
Drill Rig Type:

Lattitude:

Total Depth:
Refusal Depth:
Initial Depth to Water:
Static Depth to Water:

Top of Sand:
Sand Type:
Well Material Type:
Top of Grout:

Geologic Description

Surface Elevation:

(feet)

Sample

(inches)

Recovery

(feet)

Depth
Interval (ppm)

Field Screen Blow Counts Comments Well

Detail

Completion
1 100

Type of Seal:
Top of Bentonite Seal:

Split Spoon/Acetate Sleeve Length:
Soil Classification System:
Field Screening:

Split Spoon/Acetate Sleeve Diameter:

Regulatory Case #:
Regulatory Case Mgr:
Permit #:

Date Drilled:
Completion Date:
Drilling Method:
Sampling Method:

Longitude:

Well Diameter:
Riser Length:
Screen Slot Size:
Screen Length:

Borehole Diameter:

Client:
GES Job #:
GES Project Mgr:

p. 1 of 1

Notes:Proportions Used: Blow Count Pentration Resistance:
Apparent Water Level
Symbols:

And = >40%

Some =
Adjective = 30-40%

Little =
Few = 5-10%

Trace = <5% Consistency (M&C) Density (G&S)

>50 =

10-30 =
Loose

30-50 =

4-10 =

>30 =
15-30 = Very Stiff

Hard

8-15 = Stiff
4-8 = Medium
2-4 = Soft
<2 = 0-4 =

Medium
Dense
Very Dense

Very LooseVery Soft

10-20%
20-30%

Lab Sample Location

0

5

10

15

20

25

30

35

MW-17S
Monitoring Well Completion Log

NA

184 Airport Rd., White Plains, NY
Hangar D, Westchester Co. Airport

Weschester

ADT
T. Sheerin
Sonic Rig

J. Simms

NA
Bentonite Plug

#2 Silica Sand
Schedule 40 PVC3.58

NA

NA
35 ft.

411.39
21 fbg

23 fbg

NA
NA

USCS/Burmister
PID 10.6 eV Lamp (ppm)

NA
M. Tipple

NA
6/9/11 - 6/15/11

6/9/11
Sonic Drilling

NA

NA
5.25 in.

2 in.
25 ft.

10 ft.
0.020 in.

EMES
1101984

M. DeGloria

MW-17S

NA = not available;   fbg. = feet below grade
in. = inches;   ft.= feet;   ppm= parts per million

Soil Lithologies based on field observations only.

Hand cleared
to 8 fbg per
GES &
ExxonMobil
protocol.

SM: Sand, Gravel, and Silts

Schist: Weathered Schist

Schist: Weathered Schist

Schist: Weathered Schist

Manway

Well
Pad

Well
Cap

Sch. 40
Riser

Bentonite
Plug

#2
Silica
Sand

0.02 in.
Screen

1 26 50

1 26 50

1 26 50

1 10 100



1 50

Groundwater & Environmental Services, Inc. ID NO.
Project:
Address:
County:
Logged By:
Drilling Company:
Drill Operator:
Drill Rig Type:

Lattitude:

Total Depth:
Refusal Depth:
Initial Depth to Water:
Static Depth to Water:

Top of Sand:
Sand Type:
Well Material Type:
Top of Grout:

Geologic Description

Surface Elevation:

(feet)

Sample

(inches)

Recovery

(feet)

Depth
Interval (ppm)

Field Screen Blow Counts Comments Well

Detail

Completion
1 100

Type of Seal:
Top of Bentonite Seal:

Split Spoon/Acetate Sleeve Length:
Soil Classification System:
Field Screening:

Split Spoon/Acetate Sleeve Diameter:

Regulatory Case #:
Regulatory Case Mgr:
Permit #:

Date Drilled:
Completion Date:
Drilling Method:
Sampling Method:

Longitude:

Well Diameter:
Riser Length:
Screen Slot Size:
Screen Length:

Borehole Diameter:

Client:
GES Job #:
GES Project Mgr:

p. 1 of 1

Notes:Proportions Used: Blow Count Pentration Resistance:
Apparent Water Level
Symbols:

And = >40%

Some =
Adjective = 30-40%

Little =
Few = 5-10%

Trace = <5% Consistency (M&C) Density (G&S)

>50 =

10-30 =
Loose

30-50 =

4-10 =

>30 =
15-30 = Very Stiff

Hard

8-15 = Stiff
4-8 = Medium
2-4 = Soft
<2 = 0-4 =

Medium
Dense
Very Dense

Very LooseVery Soft

10-20%
20-30%

Lab Sample Location

0

5

10

15

MW-18
Monitoring Well Completion Log

NA

184 Airport Rd., White Plains, NY
Hangar D, Westchester Co. Airport

Weschester

ADT
T. Sheerin
Sonic Rig

J. Simms

NA
Bentonite Plug

#2 Silica Sand
Schedule 40 PVC3.21

NA

NA
15 ft.

411.81
3 fbg

4 fbg

NA
NA

USCS/Burmister
PID 10.6 eV Lamp (ppm)

NA
M. Tipple

NA
6/9/11 - 6/15/11

6/9/11
Sonic Drilling

NA

NA
5.25 in.

2 in.
5 ft.

10 ft.
0.020 in.

EMES
1101984

M. DeGloria

MW-18

NA = not available;   fbg. = feet below grade
in. = inches;   ft.= feet;   ppm= parts per million

Soil Lithologies based on field observations only.

Hand cleared
to 8 fbg per
GES &
ExxonMobil
protocol.

No Samples Collected
Manway

Well
Pad

Well
Cap

Sch. 40
Riser

Bentonite
Plug

#2
Silica
Sand

0.02 in.
Screen

1 26 50



1 100

Groundwater & Environmental Services, Inc. ID NO.
Project:
Address:
County:
Logged By:
Drilling Company:
Drill Operator:
Drill Rig Type:

Lattitude:

Refusal Depth:
Initial Depth to Water:
Static Depth to Water:

Geologic Description

Surface Elevation:

(feet)

Sample

(inches)

Recovery

(feet)

Depth
Interval (ppm)

Field Screen Blow Counts Comments Well

Detail

Completion
0 50

Regulatory Case #:
Regulatory Case Mgr:

Total Depth:

Permit #:
Split Spoon/Acetate Sleeve Diameter:
Split Spoon/Acetate Sleeve Length:
Soil Classification System:
Field Screening:

Top of Bentonite Seal:
Type of Seal:
Top of Sand:
Sand Type:
Well Material Type:
Top of Grout:

GES Job #:
Client:

GES Project Mgr:
Date Drilled:
Completion Date:
Drilling Method:
Sampling Method:

Longitude:
Borehole Diameter:
Well Diameter:
Riser Length:
Screen Slot Size:
Screen Length:

p. 1 of 1

Notes:Proportions Used: Blow Count Pentration Resistance:
Apparent Water Level
Symbols:

Lab Sample Location

And = >40%

Some =
Adjective = 30-40%

Little =
Few = 5-10%

Trace = <5% Consistency (M&C) Density (G&S)

>50 =

10-30 =
Loose

30-50 =

4-10 =

>30 =
15-30 = Very Stiff

Hard

8-15 = Stiff
4-8 = Medium
2-4 = Soft
<2 = 0-4 =

Medium
Dense
Very Dense

Very LooseVery Soft

10-20%
20-30%

0

5

10

15

20

MW-19
Monitoring Well Completion Log

176 Airport Rd., Harrison, NY
D1, Bay 1A, Westchester Co. Airport

Westchester

N 41º04'18.169"

360037
M. Hubicki

PID 10.6 eV Lamp (ppm)

7.67 fbg

Bentonite, Cetco Medium
2.5 fbg

Filpro #00 & #2 Sand

NA

1.5 fbg

NA

USCS/Burmister

Schedule 40 PVC8.5 fbg

20 ft.
20.7 ft.

J. Simms
Longshore Environmental

Geoprobe Model #7822DT
M. Schneck

2 in.
5 ft.

412.58

EMES
1192290

M. DeGloria
6/11/12-6/15/12

6/15/12
Hollow Stem Auger/Direct Push

Macro-core

W 73º42'24.601"
9 in.

2 in.
4.5 ft.

0.010 in.
15 ft.

MW-19

NA = not available;   fbg. = feet below grade
in. = inches;   ft.= feet;   ppm= parts per million

Soil Lithologies based on field observations only.

2-2.5

4-4.5

5-10

10-15

15-20

2.9

2.0

3.1

2.6

4.6

Hand cleared
to 4.5 fbg.

Laboratory
sample
collected
between 15
and 20 fbg.

SW: Loose, fine to medium, brown
sand, some gravel, and trace silt.

SW: Compact, fine to medium,
gray sand, some gravel, and trace
silt.

SW: Compact, fine to medium,
gray sand, some gravel, trace silt,
and moist.

SW: Loose, fine to medium, gray
sand, some gravel, trace silt, and
wet.

SCHIST: Weathered mica schist;
saturated.

Manway

Well
Pad

Well
Cap

Bentonite
Seal

Sch. 40
Riser

#00
Transition
Sand

#2 Sand

0.01 in.
Screen



1 100

Groundwater & Environmental Services, Inc. ID NO.
Project:
Address:
County:
Logged By:
Drilling Company:
Drill Operator:
Drill Rig Type:

Lattitude:

Refusal Depth:
Initial Depth to Water:
Static Depth to Water:

Geologic Description

Surface Elevation:

(feet)

Sample

(inches)

Recovery

(feet)

Depth
Interval (ppm)

Field Screen Blow Counts Comments Well

Detail

Completion
0 50

Regulatory Case #:
Regulatory Case Mgr:

Total Depth:

Permit #:
Split Spoon/Acetate Sleeve Diameter:
Split Spoon/Acetate Sleeve Length:
Soil Classification System:
Field Screening:

Top of Bentonite Seal:
Type of Seal:
Top of Sand:
Sand Type:
Well Material Type:
Top of Grout:

GES Job #:
Client:

GES Project Mgr:
Date Drilled:
Completion Date:
Drilling Method:
Sampling Method:

Longitude:
Borehole Diameter:
Well Diameter:
Riser Length:
Screen Slot Size:
Screen Length:

p. 1 of 1

Notes:Proportions Used: Blow Count Pentration Resistance:
Apparent Water Level
Symbols:

Lab Sample Location

And = >40%

Some =
Adjective = 30-40%

Little =
Few = 5-10%

Trace = <5% Consistency (M&C) Density (G&S)

>50 =

10-30 =
Loose

30-50 =

4-10 =

>30 =
15-30 = Very Stiff

Hard

8-15 = Stiff
4-8 = Medium
2-4 = Soft
<2 = 0-4 =

Medium
Dense
Very Dense

Very LooseVery Soft

10-20%
20-30%

0

5

10

MW-20
Monitoring Well Completion Log

176 Airport Rd., Harrison, NY
D1, Bay 1A, Westchester Co. Airport

Westchester

N 41º04'17.971"

360037
M. Hubicki

PID 10.6 eV Lamp (ppm)

7.00 fbg

Bentonite, Cetco Medium
2 fbg

Filpro #00 & #2 Sand

NA

1 fbg

NA

USCS/Burmister

Schedule 40 PVC9.00 fbg

12 ft.
12.5 ft.

J. Simms
Longshore Environmental

Geoprobe Model #7822DT
M. Schneck

2  in.
5 ft.

412.13

EMES
1192290

M. DeGloria
6/11/12-6/15/12

6/15/12
Hollow Stem Auger/Direct Push

Macro-core

W 73º42'25.091"
9 in.

2 in.
2.5 ft.

0.010 in.
9 ft.

MW-20

NA = not available;   fbg. = feet below grade
in. = inches;   ft.= feet;   ppm= parts per million

Soil Lithologies based on field observations only.

2-2.5

5-10

10-12.5

2.8

5.6

5.8

Hand cleared
to 5 fbg.

Laboratory
sample
collected
between 10
and 12.5 fbg.

SW: Loose, fine to medium, brown
sand, some gravel, and trace silt.

SW: Compact, fine to coarse, gray
sand, some gravel, with trace silt.

SCHIST: Wet, weathered schist.

REFUSAL: At 12.5 fbg.

Manway

Well
Pad

Well
Cap

Bentonite
Seal

Sch. 40
Riser

#00
Transition
Sand

#2 Sand

0.01 in.
Screen



1 100

Groundwater & Environmental Services, Inc. ID NO.
Project:
Address:
County:
Logged By:
Drilling Company:
Drill Operator:
Drill Rig Type:

Lattitude:

Refusal Depth:
Initial Depth to Water:
Static Depth to Water:

Geologic Description

Surface Elevation:

(feet)

Sample

(inches)

Recovery

(feet)

Depth
Interval (ppm)

Field Screen Blow Counts Comments Well

Detail

Completion
0 50

Regulatory Case #:
Regulatory Case Mgr:

Total Depth:

Permit #:
Split Spoon/Acetate Sleeve Diameter:
Split Spoon/Acetate Sleeve Length:
Soil Classification System:
Field Screening:

Top of Bentonite Seal:
Type of Seal:
Top of Sand:
Sand Type:
Well Material Type:
Top of Grout:

GES Job #:
Client:

GES Project Mgr:
Date Drilled:
Completion Date:
Drilling Method:
Sampling Method:

Longitude:
Borehole Diameter:
Well Diameter:
Riser Length:
Screen Slot Size:
Screen Length:

p. 1 of 1

Notes:Proportions Used: Blow Count Pentration Resistance:
Apparent Water Level
Symbols:

Lab Sample Location

And = >40%

Some =
Adjective = 30-40%

Little =
Few = 5-10%

Trace = <5% Consistency (M&C) Density (G&S)

>50 =

10-30 =
Loose

30-50 =

4-10 =

>30 =
15-30 = Very Stiff

Hard

8-15 = Stiff
4-8 = Medium
2-4 = Soft
<2 = 0-4 =

Medium
Dense
Very Dense

Very LooseVery Soft

10-20%
20-30%

0

5

MW-21
Soil Boring Completion Log

176 Airport Rd., Harrison, NY
D1, Bay 1A, Westchester Co. Airport

Westchester

N 41º04'17.969"

360037
M. Hubicki

PID 10.6 eV Lamp (ppm)

NA

Concrete
NA

NA

NA

NA

NA

USCS/Burmister

NANA

NA
10 ft.

J. Simms
Longshore Environmental

NA
M. Schneck

3 in.
6 in.

412.02

EMES
1192290

M. DeGloria
6/11/12-6/15/12

6/14/12
Hand-held Bucket Auger

Bucket Auger

W 73º42'25.302"
9 in.

NA
NA

NA
NA

MW-21

NA = not available;   fbg. = feet below grade
in. = inches;   ft.= feet;   ppm= parts per million

Soil Lithologies based on field observations only.

2-2.5

4-4.5

2.5

2.2

Hand cleared
to 4.8 fbg.

Laboratory
sample
collected at
4' 10" fbg.

SW: Loose, fine to coarse, brown
sand, some gravel,  and trace silt.

SW: Loose, fine to medium, brown
sand, some gravel, and trace silt.

REFUSAL: Large diameter
concrete pipe located at
approximately 4.8 fbg.

Backfilled

Refusal



1 100

Groundwater & Environmental Services, Inc. ID NO.
Project:
Address:
County:
Logged By:
Drilling Company:
Drill Operator:
Drill Rig Type:

Lattitude:

Refusal Depth:
Initial Depth to Water:
Static Depth to Water:

Geologic Description

Surface Elevation:

(feet)

Sample

(inches)

Recovery

(feet)

Depth
Interval (ppm)

Field Screen Blow Counts Comments Well

Detail

Completion
0 50

Regulatory Case #:
Regulatory Case Mgr:

Total Depth:

Permit #:
Split Spoon/Acetate Sleeve Diameter:
Split Spoon/Acetate Sleeve Length:
Soil Classification System:
Field Screening:

Top of Bentonite Seal:
Type of Seal:
Top of Sand:
Sand Type:
Well Material Type:
Top of Grout:

GES Job #:
Client:

GES Project Mgr:
Date Drilled:
Completion Date:
Drilling Method:
Sampling Method:

Longitude:
Borehole Diameter:
Well Diameter:
Riser Length:
Screen Slot Size:
Screen Length:

p. 1 of 1

Notes:Proportions Used: Blow Count Pentration Resistance:
Apparent Water Level
Symbols:

Lab Sample Location

And = >40%

Some =
Adjective = 30-40%

Little =
Few = 5-10%

Trace = <5% Consistency (M&C) Density (G&S)

>50 =

10-30 =
Loose

30-50 =

4-10 =

>30 =
15-30 = Very Stiff

Hard

8-15 = Stiff
4-8 = Medium
2-4 = Soft
<2 = 0-4 =

Medium
Dense
Very Dense

Very LooseVery Soft

10-20%
20-30%

0

5

MW-22
Soil Boring Completion Log

176 Airport Rd., Harrison, NY
D1, Bay 1A, Westchester Co. Airport

Westchester

N 41º04'17.712"

360037
M. Hubicki

PID 10.6 eV Lamp (ppm)

NA

Concrete
NA

NA

NA

NA

NA

USCS/Burmister

NANA

NA
6.5 ft.

J. Simms
Longshore Environmental

Geoprobe Model #7822DT
M. Schneck

2 in.
5 ft.

412.34

EMES
1192290

M. DeGloria
6/11/12-6/15/12

6/14/12
Direct Push

Macro-core

W 73º42'25.789"
4 in.

NA
NA

NA
NA

MW-22

NA = not available;   fbg. = feet below grade
in. = inches;   ft.= feet;   ppm= parts per million

Soil Lithologies based on field observations only.

2-2.5

4-4.5

5.5-6.5

3.3

4.7

4.6

Hand cleared
to 6.5 fbg.

Laboratory
sample
collected
between 5.5
to 6.5 fbg.

SW: Compact, fine to medium,
olive gray sand, some gravel, and
trace silt.

SW: Loose, fine to medium, brown
sand, some gravel, and trace silt.

SCHIST: Weathered mica schist
interlayered with dolomitic marble.

Backfilled



1 100

Groundwater & Environmental Services, Inc. ID NO.
Project:
Address:
County:
Logged By:
Drilling Company:
Drill Operator:
Drill Rig Type:

Lattitude:

Refusal Depth:
Initial Depth to Water:
Static Depth to Water:

Geologic Description

Surface Elevation:

(feet)

Sample

(inches)

Recovery

(feet)

Depth
Interval (ppm)

Field Screen Blow Counts Comments Well

Detail

Completion
0 50

Regulatory Case #:
Regulatory Case Mgr:

Total Depth:

Permit #:
Split Spoon/Acetate Sleeve Diameter:
Split Spoon/Acetate Sleeve Length:
Soil Classification System:
Field Screening:

Top of Bentonite Seal:
Type of Seal:
Top of Sand:
Sand Type:
Well Material Type:
Top of Grout:

GES Job #:
Client:

GES Project Mgr:
Date Drilled:
Completion Date:
Drilling Method:
Sampling Method:

Longitude:
Borehole Diameter:
Well Diameter:
Riser Length:
Screen Slot Size:
Screen Length:

p. 1 of 1

Notes:Proportions Used: Blow Count Pentration Resistance:
Apparent Water Level
Symbols:

Lab Sample Location

And = >40%

Some =
Adjective = 30-40%

Little =
Few = 5-10%

Trace = <5% Consistency (M&C) Density (G&S)

>50 =

10-30 =
Loose

30-50 =

4-10 =

>30 =
15-30 = Very Stiff

Hard

8-15 = Stiff
4-8 = Medium
2-4 = Soft
<2 = 0-4 =

Medium
Dense
Very Dense

Very LooseVery Soft

10-20%
20-30%

0

5

10

MW-23
Monitoring Well Completion Log

176 Airport Rd., Harrison, NY
D1, Bay 1A, Westchester Co. Airport

Westchester

N 41º04'18.833"

360037
M. Hubicki

PID 10.6 eV Lamp (ppm)

5.09 fbg

Bentonite, Cetco Medium
2.5 fbg

Filpro #00 & #2 Sand

NA

1.5 fbg

NA

USCS/Burmister

Schedule 40 PVC7.5 fbg

10 ft.
10.5 ft.

J. Simms
Longshore Environmental

Geoprobe Model #7822DT
M. Schneck

2 in.
5 ft.

411.92

EMES
1192290

M. DeGloria
6/11/12-6/15/12

6/14/12
Hollow Stem Auger/Direct Push

Macro-core

W 73º42'25.997"
9 in.

2 in.
3 ft.

0.010 in.
7 ft.

MW-23

NA = not available;   fbg. = feet below grade
in. = inches;   ft.= feet;   ppm= parts per million

Soil Lithologies based on field observations only.

2-2.5

4-4.5

6-6.5

7-10 7-10

3.2

3.1

2.7

3.3

Hand cleared
to 8 fbg.

Laboratory
sample
collected
between 7
and 10 fbg.

SW: Loose, fine to medium, brown
sand, some gravel, and trace silt.

SCHIST: Weathered mica schist.

Manway

Well
Pad

Well
Cap

Bentonite
Seal

Sch. 40
Riser

#00
Transition
Sand

#2 Sand

0.01 in.
Screen
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Groundwater & Environmental Services, Inc. ID NO.
Project:
Address:
County:
Logged By:
Drilling Company:
Drill Operator:
Drill Rig Type:

Lattitude:

Refusal Depth:
Initial Depth to Water:
Static Depth to Water:

Geologic Description

Surface Elevation:

(feet)

Sample

(inches)

Recovery

(feet)

Depth
Interval (ppm)

Field Screen Blow Counts Comments Well

Detail

Completion
0 50

Regulatory Case #:
Regulatory Case Mgr:

Total Depth:

Permit #:
Split Spoon/Acetate Sleeve Diameter:
Split Spoon/Acetate Sleeve Length:
Soil Classification System:
Field Screening:

Top of Bentonite Seal:
Type of Seal:
Top of Sand:
Sand Type:
Well Material Type:
Top of Grout:

GES Job #:
Client:

GES Project Mgr:
Date Drilled:
Completion Date:
Drilling Method:
Sampling Method:

Longitude:
Borehole Diameter:
Well Diameter:
Riser Length:
Screen Slot Size:
Screen Length:

p. 1 of 1

Notes:Proportions Used: Blow Count Pentration Resistance:
Apparent Water Level
Symbols:

Lab Sample Location

And = >40%

Some =
Adjective = 30-40%

Little =
Few = 5-10%

Trace = <5% Consistency (M&C) Density (G&S)

>50 =

10-30 =
Loose

30-50 =

4-10 =

>30 =
15-30 = Very Stiff

Hard

8-15 = Stiff
4-8 = Medium
2-4 = Soft
<2 = 0-4 =

Medium
Dense
Very Dense

Very LooseVery Soft

10-20%
20-30%

0

5

10

15

MW-24
Monitoring Well Completion Log

176 Airport Rd., Harrison, NY
D1, Bay 1A, Westchester Co. Airport

Westchester

N 41º04'18.089"

360037
M. Hubicki

PID 10.6 eV Lamp (ppm)

7.25 fbg

Bentonite, Cetco Medium
2.0 fbg

Filpro #00 & #2 Sand

NA

1.0 fbg

NA

USCS/Burmister

Schedule 40 PVC8 fbg

16 ft.
16 ft.

J. Simms
Longshore Environmental

Geoprobe Model #7822DT
M. Schneck

2 in.
5 ft.

412.37

EMES
1192290

M. DeGloria
6/11/12-6/15/12

6/15/12
Direct Push

Macro-core

W 73º42'24.892"
4 in.

2 in.
2.5 ft.

0.010 in.
12 ft.

MW-24

NA = not available;   fbg. = feet below grade
in. = inches;   ft.= feet;   ppm= parts per million

Soil Lithologies based on field observations only.

2-2.5

4-4.5

5-10

10-15

3.6

2.4

5.5

5.9

Hand cleared
to 4.5 fbg.

Laboratory
sample
collected
between 10
and 15 fbg.

SW: Loose, fine to medium, brown
sand, some gravel, and trace silt.

SW: Loose, fine to coarse, brown
sand, some gravel, and trace silt.
Soil transitions to weathered mica
schist at 11 fbg.

SCHIST: Competent rock.

Manway

Well
Pad

Well
Cap

Bentonite
Seal

Sch. 40
Riser

#00
Transition
Sand

#2 Sand

0.01 in.
Screen
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Well ID Well Diameter Approximate Approximate Approximate COMMENTS

(inches) DTW (ft) DTB (ft) DTP (ft)

MW-01 2 13.30

MW-02 2 15.92

MW-03 2 17.37

MW-04 2 17.50

MW-05 2 14.40

MW-06 2 19.54

MW-7S 2 24.60

MW-7D 3 45.30

MW-8S 3 24.90

MW-8D 3 46.40

MW-9S 2 19.80

MW-9D 3 39.70

MW-10S 2 36.87

MW-10D 3 49.65

MW-11S 3 39.55 Destroyed

MW-11D 3 56.50 Destroyed

GP-3 1 12.75

GP-2B 1 13.70

MW-12 2 14.77

MW-13 2 19.95

MW-14 2 17.66

IP-1 2 15.50

IP-2 2 15.52

MW-15S 4 26.40

MW-16 2 11.80

MW-17S 2 31.60

MW-18 2 15.00

MW-19 2 19.75

MW-20 2 12.05

MW-23 2 10.55

MW-24 2 14.85

Quarterly Ground Water Gauging Sheet

Westchester County Airport, Hangar D

GES 1 of 1



Well Sampling Data Form

Westchester County Airport, Hangar D

Well ID: Date:

DTW: Intake (Depth of Pump):

DTB: Total Volume Purged:

Purge Start:

Pump Settings: CPM: PSI: Discharge Rate:

Time

DTW

(ft bls)
[0.3 ft*]

FR

(ml/min)
[<500 ml/min]

T

(oC)
[3%]

Sp. Cond.

(mS/cm)
[3%]

DO

(mg/L)
[10%]

pH

(SU)
[+/- 0.1 units]

ORP

(mV)
[+/- 10 mV]

Turb

(NTU)
[10%]

Volume

Purged

(gallons)

Purge Water Description:

Purge End:

Depth to Bottom (after purging): Depth to Product (after purging):

Final Pump Settings: CPM: psi: Discharge Rate:

Sample Time: Sample Time on Bottles:

1 of 1



OSR – 3

NEW YORK STATE DEPARTMENT OF HEALTH
INDOOR AIR QUALITY QUESTIONNAIRE AND BUILDING INVENTORY

CENTER FOR ENVIRONMENTAL HEALTH

This form must be completed for each residence involved in indoor air testing.

Preparer’s Name ____________________________________ Date/Time Prepared ______________

Preparer’s Affiliation ________________________________ Phone No.______________________

Purpose of Investigation______________________________________________________________

1. OCCUPANT:

Interviewed:   Y / N

Last Name: _________________________  First Name: _________________________

Address: _______________________________________________________________

County: _________________  

Home Phone: ____________________ Office Phone: ____________________

Number of Occupants/persons at this location _______  Age of Occupants ______________________

2. OWNER OR LANDLORD:  (Check if same as occupant ___ )

Interviewed:   Y / N

Last Name: _________________________First Name: ___________________________

Address: _______________________________________________________________

County: _________________  

Home Phone: ____________________  Office Phone: ____________________

3. BUILDING CHARACTERISTICS

Type of Building: (Circle appropriate response)  

Residential School Commercial/Multi-use
Industrial Church Other: _________________
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If the property is residential, type? (Circle appropriate response)

Ranch 2-Family 3-Family
Raised Ranch Split Level Colonial
Cape Cod Contemporary Mobile Home
Duplex Apartment House Townhouses/Condos
Modular Log Home Other:_______________

If multiple units, how many? ________

If the property is commercial, type?

Business Type(s) _____________________________________

Does it include residences (i.e., multi-use)?   Y / N If yes, how many? ______

Other characteristics:  

Number of floors______ Building age______

Is the building insulated? Y / N How air tight? Tight / Average / Not Tight

4. AIRFLOW

Use air current tubes or tracer smoke to evaluate airflow patterns and qualitatively describe:

Airflow between floors

_________________________________________________________________________________________________

_________________________________________________________________________________________________

_________________________________________________________________________________________________

Airflow near source

_________________________________________________________________________________________________

_________________________________________________________________________________________________

_________________________________________________________________________________________________

Outdoor air infiltration

_________________________________________________________________________________________________

_________________________________________________________________________________________________

_________________________________________________________________________________________________

Infiltration into air ducts

_________________________________________________________________________________________________

_________________________________________________________________________________________________

_________________________________________________________________________________________________
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5. BASEMENT AND CONSTRUCTION CHARACTERISTICS (Circle all that apply)

a. Above grade construction: wood frame concrete stone brick

b. Basement type: full crawlspace slab other ________

c. Basement floor: concrete dirt stone other ________

d. Basement floor: uncovered covered covered with _______________

e. Concrete floor: unsealed sealed sealed with ________________

f. Foundation walls: poured block stone other ________

g. Foundation walls: unsealed sealed sealed with ________________

h.  The basement is: wet damp dry moldy

i. The basement is: finished unfinished partially finished

j. Sump present? Y / N

k. Water in sump? Y / N / not applicable

Basement/Lowest level depth below grade: ________(feet)

Identify potential soil vapor entry points and approximate size (e.g., cracks, utility ports, drains)

________________________________________________________________________________________

________________________________________________________________________________________

6. HEATING, VENTING and AIR CONDITIONING (Circle all that apply)

Type of heating system(s) used in this building: (circle all that apply – note primary)

Hot air circulation Heat pump Hot water baseboard
Space Heaters Stream radiation Radiant floor
Electric baseboard Wood stove Outdoor wood boiler Other ___________

The primary type of fuel used is:

Natural Gas Fuel Oil Kerosene
Electric Propane Solar
Wood Coal

Domestic hot water tank fueled by: ____________________________

Boiler/furnace located in: Basement Outdoors Main Floor Other___________

Air conditioning: Central Air Window units Open Windows None
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Are there air distribution ducts present? Y / N

Describe the supply and cold air return ductwork, and its condition where visible, including whether
there is a cold air return and the tightness of duct joints.  Indicate the locations on the floor plan
diagram.

_________________________________________________________________________________________________

_________________________________________________________________________________________________

_________________________________________________________________________________________________

_________________________________________________________________________________________________

7. OCCUPANCY

Is basement/lowest level occupied? Full-time Occasionally Seldom Almost Never

Level General Use of Each Floor  (e.g.,  familyroom, bedroom, laundry, workshop, storage)

Basement __________________________________________________________

1st Floor __________________________________________________________

2nd Floor __________________________________________________________

3rd Floor __________________________________________________________

4th Floor __________________________________________________________

8.  FACTORS THAT MAY INFLUENCE INDOOR AIR QUALITY

a. Is there an attached garage? Y / N

b. Does the garage have a separate heating unit? Y / N / NA

c. Are petroleum-powered machines or vehicles Y / N / NA
    stored in the garage (e.g., lawnmower, atv, car) Please specify__________________

d. Has the building ever had a fire? Y / N When?_________________

e. Is a kerosene or unvented gas space heater present? Y / N Where? ________________

f. Is there a workshop or hobby/craft area? Y / N Where & Type? ________________

g. Is there smoking in the building? Y / N How frequently? _______________

h. Have cleaning products been used recently? Y / N When & Type?  ________________

i. Have cosmetic products been used recently? Y / N When & Type? ________________
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j. Has painting/staining been done in the last 6 months? Y / N Where & When? _______________

k. Is there new carpet, drapes or other textiles? Y / N Where & When? _______________

l. Have air fresheners been used recently?  Y / N When & Type? ________________

m. Is there a kitchen exhaust fan? Y / N If yes, where vented?____________

n.  Is there a bathroom exhaust fan? Y / N If yes, where vented?____________

o. Is there a clothes dryer? Y / N If yes, is it vented outside? Y / N

p. Has there been a pesticide application? Y / N When & Type?_________________

Are there odors in the building? Y / N
      If yes, please describe: ______________________________________________________________

Do any of the building occupants use solvents at work? Y / N
(e.g., chemical manufacturing or laboratory, auto mechanic or auto body shop, painting,  fuel oil delivery,
boiler mechanic, pesticide application, cosmetologist

If yes, what types of solvents are used? ________________________________________________

If yes, are their clothes washed at work? Y / N

Do any of the building occupants regularly use or work at a dry-cleaning service? (Circle appropriate
response)

Yes, use dry-cleaning regularly (weekly) No
Yes, use dry-cleaning infrequently (monthly or less) Unknown
Yes, work at a dry-cleaning service

Is there a radon mitigation system for the building/structure?  Y / N Date of Installation: ____________
Is the system active or passive? Active/Passive

9. WATER AND SEWAGE

Water Supply: Public Water Drilled Well Driven Well Dug Well Other: _______

Sewage Disposal: Public Sewer Septic Tank Leach Field Dry Well Other: _______

10. RELOCATION INFORMATION (for oil spill residential emergency)

a. Provide reasons why relocation is recommended: _____________________________________

b. Residents choose to: remain in home  relocate to friends/family relocate to hotel/motel

c. Responsibility for costs associated with reimbursement explained? Y / N

d. Relocation package provided and explained to residents? Y / N
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11. FLOOR PLANS

Draw a plan view sketch of the basement and first floor of the building.  Indicate air sampling
locations, possible indoor air pollution sources and PID meter readings.  If the building does not have a
basement, please note.

Basement: 

First Floor:  
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12. OUTDOOR PLOT

Draw a sketch of the area surrounding the building being sampled.  If applicable, provide information
on spill locations, potential air contamination sources (industries, gas stations, repair shops, landfills,
etc.), outdoor air sampling location(s) and PID meter readings.

Also indicate compass direction, wind direction and speed during sampling, the locations of the well
and septic system, if applicable, and a qualifying statement to help locate the site on a topographic map.
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13. PRODUCT INVENTORY FORM 

Make & Model of field instrument used: ______________________________________

List specific products found in the residence that have the potential to affect indoor air quality. 
     

Location Product Description Size
(units)

Condition* Chemical Ingredients

Field
Instrument
Reading
(units)

Photo **

Y / N

* Describe the condition of the product containers as Unopened (UO), Used (U), or Deteriorated (D)
** Photographs of the front and back of product containers can replace the handwritten list of chemical
ingredients.  However, the photographs must be of good quality and ingredient labels must be legible.  

 

P:\Sections\SIS\Oil Spills\Guidance Docs\OSR-3.doc
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1. INTRODUCTION

This Quality Assurance Project Plan (QAPP) has been updated on behalf of ExxonMobil Oil Corporation
(ExxonMobil) in conjunction with the Site Management Plan (SMP) for Hangar D1 Bay 1B at the
Westchester County Airport located in Harrison, New York (the “Site”, refer to Figures 1 and 2 in the
SMP and included herein). This QAPP has been prepared in accordance with the general guidelines and
requirements of the New York State Department of Environmental Conservation (NYSDEC). The QAPP
focuses on specific QA/QC activities, policies, applicable organization, objectives, and functional
activities that are designed to achieve data quality objectives for this specific project. The QAPP contains
detailed procedures and references to approved documents to be utilized during all field investigation and
analytical laboratory activities relating to the Site.

1.1 PROJECT DESCRIPTION

This site-specific QAPP describes the Quality Assurance (QA) Program and Quality Control (QC)
procedures employed to ensure the integrity, validity and usability of the analytical results. The analytical
procedures utilized to support this project will include sample analysis using NYSDEC Analytical
Services Protocol (ASP), United States Environmental Protection Agency (EPA) “Test Methods for
Evaluating Solid Waste, Physical/Chemical Methods (SW-846), Third Edition”, as well as the American
Public Health Association (APHA) publication “Standard Methods for the Examination of Water and
Wastewater, 22nd Edition”. Selected groundwater samples will be analyzed for volatile organic
compounds (VOCs), pH, specific conductance, temperature and other in-situ water quality analysis.
Selected soil vapor and air samples will be analyzed for VOCs. The work is being completed to confirm
post-remediation conditions at the Site for residual concentrations of chlorinated solvents in soil vapor
and groundwater. Remediation consisted of a soil vapor extraction system for unsaturated zone soils, and
the injection of oxidants for the vadose zone.

1.2 SITE DESCRIPTION

The Westchester County Airport is located in the Town of Harrison, Westchester County, New York. The
northeast boundary of the airport is adjacent to Fairfield County, Connecticut. Undeveloped woodlands
are located north, south and east of the airport. Rye Lake is located west of the airport.

The airport began operations in 1952. Hangar D was also constructed in 1952. During the first 30 years
of operation, the airport hangers were managed by Gulf Oil under a long term lease with Westchester
County. Hangar D1 Bay 1B was used by Mobil from 1982 until 1990 as a base for corporate flight
operations which included routine aircraft maintenance, technician labs, an electronic lab, and a small
paint booth used only for touch-up painting. On-site facilities also included administration offices, a
pilot's briefing room, conference room and an executive lounge.

The Site is serviced by municipal water and sewer. Although no drinking water wells are located on the
Site, or within the boundaries of the airport, Rye Lake, also known as Kenisco Reservoir, is located
approximately 3,500 feet to the west and cross-gradient of the Site. Additionally, residential properties
located approximately ¾ of a mile to the south and hydrogeologically downgradient of the Site utilize
private drinking water wells installed into bedrock. The nearest residential property to the Site is
approximately ½ mile to the east and cross-gradient from the Site.
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1.3 PROJECT OBJECTIVES

The purpose of the SMP is to provide guidance for Site monitoring following the completion of remedial
actions at the Site in accordance with the Record of Decision (ROD).

The SMP outlines the data to be collected following remediation to confirm the effectiveness of the
remedy to reduce or mitigate contamination at the Site. The data to be collected will be retained in
accordance with the field techniques for sample collection and handling, as outlined in this QAPP.

A fully state-certified and National Environmental Laboratory Accreditation Conference (NELAC)
laboratory will perform the analytical work. The laboratory will provide analytical results including
QA/QC sample results and electronic data deliverables (EDD).

1.4 DATA GATHERING OBJECTIVES

Definitions of specific work activities and their objectives are derived from the data quality objectives
(DQOs), which are reflected in the overall project approach. The DQOs can be found in Appendix A.

1.4.1 Investigation Synopsis

The investigation designed for the Site addressed the presence or absence of organic constituents, as
necessary, in soils, soil vapor, and groundwater. The work activities planned as part of the monitoring
program are detailed in the SMP or task-specific work plan.

1.4.2 Physical Characterization Activities

The data collection requirements are discussed in the SMP or task-specific work plan. The base tasks
required to collect the respective samples are detailed in this QAPP.

1.5 PROJECT SCHEDULE

The project schedule is outlined in Table 8 in the SMP or the task-specific work plan.

1.6 CHEMICAL PARAMETERS TO BE MEASURED

Chemical parameters to be measured include primarily (Project Compound List – PCL)

 Volatile organic compounds (VOCs),
 pH
 Specific Conductance
 Groundwater Temperature
 ORP
 Dissolved Oxygen

The analytical data package will include all associated QC data and backup, as required. Additional task-
specific sampling and laboratory analysis will be provided in the task-specific work plans. Table 1 and
Appendix A summarize sample matrices and laboratory analytical methods to be utilized.
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2. PROJECT ORGANIZATION

This section describes the project team that has been assembled to complete the remedial program. In
addition, the responsibilities of key project personnel have also been outlined. Please note that multiple
project team positions may be assigned to a single project team member. For example, the on-site health
and safety officer may also be the field supervisor. The following is a listing of selected/key project
positions:

 NYSDEC Project Manager;
 Client Project Manager;
 Consultant Project Manager;
 Field Lead Project Manager;
 Field Lead Site Manager/Supervisor;
 Project Quality Assurance Officer;
 Health and Safety Officer; and
 Analytical Laboratory Subcontractor.

The following is a brief description of selected/key project personnel and their roles within the
investigation program. A project organization chart is included as Figure 3.

2.1 NYSDEC PROJECT MANAGER

The NYSDEC Project Manager (NYSDEC PM) will interface directly with the Client Project Manager or
the Consultant Project Manager as the Client Project Manager directs. The NYSDEC PM will be the
central point of contact for interagency and other regulatory bodies that have an interest in this project.
The NYSDEC PM will also monitor the progress of the project, and ensure that it is being implemented to
the NYSDEC’s satisfaction. All report comments, NYSDEC correspondence, and requests from any
regulatory agency will be funneled through the NYSDEC point-of-contact.

2.2 CLIENT PROJECT MANAGER

The Client Project Manager (Client or ExxonMobil PM) will interface directly with the consultant to
ensure that the overall program is being implemented in accordance with all regulatory agency
requirements. The ExxonMobil PM is also responsible for the timely submittal of reports and other
project documentation to NYSDEC.

2.3 CONSULTANT PROJECT MANAGER

The Consultant Project Manager (Consultant PM) is responsible for the overall technical aspects of the
program implementation. The Consultant PM will provide overall guidance to the Field Lead PM to
ensure that all tasks are scoped in accordance with the objectives, procedures, and project schedule
established in the SMP or task-specific work plan. In addition, the Consultant PM will serve as a primary
point of contact for the ExxonMobil PM, maintain the project files, and disseminate project data and
results for analysis.
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2.4 FIELD LEAD PROJECT MANAGER

The Field Lead Project Manager (Field Lead PM) is responsible for the logistical aspects of the program
implementation. The Field Lead PM will provide overall guidance to the field staff to ensure that all
tasks are completed in accordance with the objectives, procedures, and project schedule established in the
SMP or task-specific work plan. In addition, the Field Lead PM will review and assess the performance
of the project staff and subcontractors and serve as a primary point of contact for the ExxonMobil PM.

2.5 FIELD LEAD SITE MANAGER/SUPERVISOR

The Field Lead Site Manager/Supervisor (Field Lead SM/S) is responsible for the coordination and day-
to-day operations of the personnel assigned to the field team. The Field Lead SM/S will ensure that all
specified procedures are used, supervise on-site Field Lead/Consultant/Subcontractor personnel, and serve
as the on-site Health and Safety Officer. The Field Lead SM/S will provide technical work scope
implementation consultation to both the field team and the Field Lead PM and reports directly to the Field
Lead PM.

2.6 PROJECT QUALITY ASSURANCE OFFICER

The Quality Assurance Officer (QAO) provides in-house consultant review of field methods/procedures
and laboratory data, but is not involved with the day-to-day execution of the work scopes. The QAO’s
responsibility (or his/her designee’s) is to review field and lab data for compliance with QAPP
requirements. The QAO or designee will review the field notes and sample collection techniques, and
interact with the laboratory regarding issues specifically germane to laboratory data generation tasks. The
QAO duties for this project are shared by the Consultant and Field Lead PMs, who report directly to the
ExxonMobil PM.

2.7 HEALTH AND SAFETY OFFICER

The Health and Safety Officer (HSO) is responsible for providing hazard communication information,
oversight of training employees (as directed by the ExxonMobil PM) in safe operating procedures, and
advising the ExxonMobil PM on any matters which involve the health and safety of personnel completing
the field work. The HSO will be consulted prior to any changes made in the project-specific Health and
Safety Plan (HASP). The HSO duties will be conducted or assigned by the Field Lead PM.

2.8 ANALYTICAL LABORATORY SUBCONTRACTOR

The analytical laboratory will be responsible for the chemical characterization of all samples collected for
fixed base analysis (versus field analyzed samples). The designated laboratory will be a contractor able to
complete the prescribed analyses in accordance with EPA SW-846, third edition requirements. Further,
the laboratory will maintain an internal QA/QC and data validation program in accordance with all
applicable certifications. The laboratory selected for the program is Accutest Laboratories (Accutest),
located in Dayton, NJ. The specific documentation from the Laboratory is included in Appendix B.



Westchester County Airport Hangar D1 Bay 1B October 2014
Quality Assurance Project Plan Revision: 0

Page 5 of 32

3. QUALITY ASSURANCE OBJECTIVES AND CRITERIA

It is expected that by the design of separate data quality requirements for field sampling and laboratory
analysis, clear distinctions between any problems found in the system can be isolated with respect to the
cause. The data quality requirements are also designed to provide an indication of the variability inherent
to the overall system. The quality control samples, field sampling protocols, and project-specific standard
operating procedures (SOP’s) are utilized to identify and to address the variability in the total system, as
necessary.

3.1 OVERALL PROJECT OBJECTIVES

The work planned for the Site will address the concentrations of chlorinated solvents related to
remediation of the Site. The assessment and analytical strategies have been selected to achieve the
project goals of the Site. The seven steps included in EPA’s DQO Process Guideline Document (EPA
QA/G-4) were implemented in developing the DQO’s for this project. The seven steps include the
following:

1. Statement of the Problem.
2. Identification of the Decision.
3. Identification of the Inputs to the Decision.
4. Definition of the Boundaries of the Study.
5. Development of a Decision Rule.
6. Specification of Tolerable Limits on Decision Errors.
7. Optimization of the Design for obtaining Data.

To achieve the overall objectives, specific data quality requirements will need to be met. The DQOs
outlined below and summarized in the DQO Summary Forms (Appendix A) represent quantitative and
qualitative statements specifying the quality of the environmental data required to support the decision
making process for this project. The DQOs define the acceptable limits for individual activities or for
overall sequences of processes when the individual activities cannot be isolated. The indicators of data
quality can be determined through evaluation of a number of key parameters. Precision, accuracy,
representativeness, completeness and comparability, more commonly known as PARCC parameters, are
utilized to determine data quality. The general definitions of the data quality indicators used in the
subsequent sections are defined below.

Precision - Precision is the degree of agreement between a set of measurements, irrespective of the
true value. Precision or reproducibility is determined through the evaluation of duplicate or replicate
samples. The relative percent difference (RPD) of the two sample results is calculated and evaluated in
relation to acceptable limits for the analytical method and sample matrix.

Accuracy - Accuracy is a measure of bias, or the difference between a measurement and an accepted
or true value. This difference can be expressed as a percent of the true value and/or % Recovery A
central goal of the accuracy objective is to identify, evaluate, and limit systematic and random errors in
the measurement system.

Representativeness - Representativeness expresses the degree to which data accurately and precisely
represents the characteristic of the environmental area from which it was obtained. Multiple random
measurements or sampling rounds improves the accuracy of a determination when random errors are
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involved. In this way, the effects of random error are minimized. Systematic errors affect the
representativeness as well and are covered by the accuracy DQOs. The precision of random samplings is
the primary measure to be used to monitor the effects of the various factors, such as medium
homogeneity, which affect representativeness.

Completeness - Completeness is the ratio of the amount of valid data obtained from a
measurement system compared to the amount expected under ideal conditions. The amount of data
expected from a measurement system is by design a sufficient amount to achieve the overall project
objectives. A sufficient amount of data of known quality must be generated to properly assess the study
area and to substantiate further decision making.

Comparability - Comparability expresses the confidence with which one data set can be compared
with another data set from a different phase or from a different program. Comparability involves a review
of a composite of the parameters generated above as well as review of design factors such as sampling
and analytical protocols. Inter-laboratory evaluations can play a role in the evaluation of analytical
comparability.

3.2 DATA QUALITY OBJECTIVES (DQOS)

The general quality goal for the field investigation is to maximize the confidence in the data set generated
in terms of each of the data quality indicators. DQO Summary Forms are included in Appendix A.

The limits to be used for evaluation of accuracy and precision of the data generated will include the
laboratory limits as well as those found in the appropriate EPA Method. The data will be qualified for
outliers using qualifiers as stated in the laboratory’s QA documentation. Please refer to Section 8.3 of
this document, entitled “Identification and Treatment of Outliers”.

Precision Precision is a measure of the variability or random error in measurements of the same
sample. Precision is typically evaluated by the calculation of the relative percent difference (RPD) in the
concentration between duplicate samples. The overall precision is a mixture of sampling and laboratory
variability. Laboratory duplicates and field duplicates are both used to evaluate precision. The laboratory
duplicate RPDs provide an indication of analytical laboratory precision, while field duplicated RPDs
provide an indication of overall laboratory and field precision.

The data quality objective for the field is to achieve a precision on field duplicates equal to or better than
the laboratory duplicate data objectives. Frequency limits for laboratory precision are included in the
associated analytical methods. Field duplicate samples are generally collected at a frequency of one per
twenty samples collected per matrix.

In general, the associated project samples are not qualified based upon the field duplicate analysis.
However, this information is used in conjunction with the remaining quality control information
generated to evaluate the sampling and analytical program. Laboratory precision will be evaluated using
Matrix Spikes and Matrix Spike Duplicates.

Accuracy Accuracy for a particular analysis is measured by assessing percent recovery of a
"known" compound, which is added to or "spiked" into the project and quality control samples. All
spiking solutions and standards used will be EPA standard reference materials. The objective for total
accuracy is to meet the laboratory accuracy limits for the target compound list as published in the



Westchester County Airport Hangar D1 Bay 1B October 2014
Quality Assurance Project Plan Revision: 0

Page 7 of 32

appropriate method.

The accuracy limits and frequency for analysis are included in the associated analytical methods.
Laboratory accuracy will be qualified in accordance with EPA guidelines. The following quality control
areas generate accuracy information:

 System Monitoring (Surrogate Compound) Recovery;
 Matrix Spike and Matrix Spike Duplicates; and
 Matrix Spike Blanks and Laboratory Control Samples.

If needed, soil analytical results will be compared to field screening results, if available, and observations
made during the time of sample collection to assess the precision of volatile analyses reported in
subsequent laboratory data packages.

Representativeness The field objectives for representativeness are to: a) minimize the effects of bias
resulting from loss and contamination during sampling and handling; and b) to assess and minimize the
effects of factors, such as medium heterogeneity, which leads to imprecision.

To monitor the potential for field or cross contamination, equipment blanks will be collected for batches
of sampling equipment. Rinsate blanks will be collected and will be applicable to all samples collected,
or by the use of the sampling equipment decontaminated on that particular date. Sampling protocols,
preservation and sample handling procedures as described in Section 4.0, will be instituted to enhance
representativeness for the project. If analytical results of sampling events warrant, the rinsate blank
samples will be analyzed to assess the representativeness of the sampling event.

The representativeness will be assured by the fulfillment of the DQOs for accuracy and precision and will
be evaluated by means of the laboratory and field duplicate samples which are hypothetically identical
samples.

Completeness The field objective for completeness is 90%. Every effort will be made to obtain
valid samples for every sampling point in the plan. However, due to complications in homogeneity and
possible matrix interference, some difficulty is expected in generating data from samples that require all
of the DQOs. Therefore, the laboratory minimum objective for completeness will be 80%. Sufficient
duplicates and backup samples will be collected to assure a high return of valid data for the project
samples.

Comparability The field objective for comparability is to: a) provide samples collected by
standardized protocols, and, b) to collect sufficient information concerning geological and physical
characteristics of the sampling sites to allow determination of the physical comparability so that the new
data can be compared with descriptions of historic records. The data collection personnel will use
standardized methods of field analysis, sample collection, holding times, and preservation. In addition,
field conditions will be considered prior to sampling to attain a high degree of data comparability. The
attainment of the DQOs for accuracy and precision, representativeness, and completeness will also
contribute to the comparability of the data collected.



Westchester County Airport Hangar D1 Bay 1B October 2014
Quality Assurance Project Plan Revision: 0

Page 8 of 32

4. SAMPLING PROCEDURES

4.1 MEDIA SAMPLING

This section specifies sampling equipment, sampling methods, and analytical procedures that will be used
for the field activities at the Site. Inspection and calibration procedures have been established to ensure
that all equipment is in proper working order prior to going into the field. Decontamination procedures
are also detailed. Prior to sampling, the following steps must be taken by the persons responsible for the
collection of the various media samples retained for both investigations.

1. Thoroughly review the SMP or task-specific work plan, appropriate Standard Operating
Procedures, sampling procedures and required analyses.

2. Assemble and inspect all field equipment necessary for sample collection, verify that the
equipment is clean and in proper working order. Note and replace any items that are in
short supply or that are showing indications of wear. Calibrate all equipment to
manufacturer's specifications.

3. Procure all sampling containers. Examine containers to ensure that their integrity is not
compromised. Contact the laboratory if any problems are found.

4. Confirm sample delivery date and method of shipment with the laboratory.
5. Review the site-specific HASP.

4.1.1 Review of Sampling Procedures

Field personnel involved in the sample collection process will be thoroughly familiar with the procedures
outlined in the SMP and any task-specific work plans. Field personnel will review the procedures
outlined in this QAPP and any questions will be addressed before going to the Site.

4.1.2 Field Equipment

Field equipment is to be maintained through the use of a tracking system. When damaged equipment in
need of repair is returned to the equipment warehouse or vendor, it will be appropriately flagged for the
required maintenance to be performed. This process assures only operable and properly maintained
equipment enters the field. Routine daily maintenance procedures conducted in the field will include:

1. Removal of dirt and debris from exposed surfaces of sampling equipment and
measurement systems;

2. Storage of equipment away from the elements;
3. Daily inspections of sampling equipment and measurement systems for possible

problems (e.g., cracked or clogged lines, weak batteries);
4. Check instrument calibration; and
5. Charging any battery packs when equipment is not in use.

Spare replacement parts stored in the field to minimize downtime include:

1. Appropriately sized batteries;
2. Locks;
2. Extra sample containers and preservatives;
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3. Extra sample coolers, packing materials, and sample locations stakes;
4. Additional supply of health and safety equipment (i.e., respirator cartridges, boots,

gloves, Tyvek, etc.); and
5. Additional equipment as necessary for the field task.

Field equipment necessary to complete the sampling program is summarized in Section 6.2 and listed in
Appendix C. This list will be reviewed before going to the Site to ensure that all of the necessary
equipment is available and in good working order. Any additions or changes to this list shall be made
before going to the Site.

4.1.3 Sample Containers

Sample containers used will not distort, rupture, leak, adsorb, or react with constituents of the samples.
The containers will have adequate wall thickness to withstand handling, sample collection, and
transportation to the laboratory. Containers will be large enough to contain the optimum sample volume.
All sample containers will be pre-cleaned, pre-preserved, and supplied by the contract laboratory. The
sample container size, type, and preservative necessary for sampling visits are listed in Table 1.

4.1.4 Laboratory Scheduling

The laboratory selected to analyze samples will be notified as to the types of analysis to be run, number of
samples per analyses, sampling date, and expected arrival date at the laboratory. This information will be
utilized by the laboratory for scheduling purposes to insure that all samples are analyzed in accordance
with current SW-846 and APHA Standard Method for Examination of Water and Wastewater procedures.

4.1.5 Health and Safety

A site-specific HASP has been developed for this Site in accordance with the Occupational Safety and
Health Administration (OSHA) Hazardous Waste Operations and Emergency Response (HAZWOPER)
regulation, 29 CFR 1910.120 and additional requirements by ExxonMobil for this Site. All field
personnel involved with the field programs will be thoroughly familiar with the HASP. Field personnel
will sign off on the document acknowledging that they have read and understand its contents.

All personnel working at this Site will have a minimum of 40 hours of initial hazardous waste activity
instruction and an annual 8 hours of refresher training, as well as a minimum of three days of field
experience under the direct supervision of an experienced person. On-site managers and supervisors
directly responsible for the employees engaged in the sampling activities will also receive an additional 8
hours of supervisory training. These training requirements comply with the OSHA HAZWOPER
regulation.

4.2 FIELD SAMPLING PROTOCOLS

This section details procedures which will be followed to collect representative media samples from the
proposed locations. A summary of the post-remediation sampling planned for each media is provided in
the SMP and any task-specific work plans.
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4.2.1 Soil Sampling Procedures (if required)

Subsurface soil samples will be collected using either direct push technology (Geoprobe®) or
conventional drilling methods. For conventional drilling, a pre-cleaned 2-inch diameter by 24-inch long
standard split spoon will be driven by a standard 140 pound hammer through 4.25-inch inside diameter by
6.5-inch outside diameter hollow stem augers. Also, a standard ‘Shelby Tube” may also be used in lieu of
the split spoon. For Geoprobe® soil sampling, a pre-cleaned 2.125-inch drive probe (36 or 48 inches
long) will be driven using the Geoprobe® drive assembly. The tool string (sampler and outer casing) is
driven one sampling interval (36 to 48-inches) to collect the soil sample. A 1.125-inch diameter soil
sample is extracted with the inner-rod and liner.

At each boring location, samples will be collected continuously from the ground surface to the base of the
boring. Each sample will be screened with a PID and the reading will be recorded on a log. The sample
depth(s) designated by the task-specific work plan being implemented, will be retained for the respective
analysis.

The work steps listed below will be followed during the soil sample collection process:

1. Check the calibration of the photoionization detector (PID) with 10.2 eV lamp or
equivalent daily. If the calibration is incorrect, re-calibrate the instrument according to
manufacturer's specifications.

2. The Geoprobe® soil sampling core barrel will be fitted with either an acrylic, or Teflon
liner or PVC sampling core tube. A new liner /core tube will be fitted in the soil
sampling device after each sample interval.

3. Collect core samples at the intervals specified in the work scope. Put on new disposable
latex sampling gloves and open the split spoon. For a Geoprobe® sample cut open the
acrylic or Teflon™ or PVC liner. Quickly log the soil characterization information.
Using a clean spatula, vertically slice the soil, separating portions for field screening and
lab analysis from the same vertical interval. Upon retrieval of the soil sampling device,
appropriate containers will be filled immediately, and in accordance with requirements as
noted Table 1. In addition, the field screening container will be filled and set aside.
Please note that soil samples collected for VOCs will not be composited, sieved or
homogenized prior to sample containerization. All samples will then be placed on ice in
a staging cooler, pending the selection of samples for laboratory analysis. The field
screening container will be screened using the PID as described in Step 4. Samples
selected for laboratory analysis will be shipped to the laboratory within 24 hours of
collection via an overnight carrier. The detailed procedure for sample handling and
Chain-of-Custody (COC) procedures is described in Section 5.0.

4. Samples to be used for the field screening sampling container, place a piece of clean
aluminum foil over the mouth of the jar before putting on the lid and place the sample in
a warm area to enhance volatilization. Wait approximately ten (10) to fifteen (15)
minutes and screen the sample with the PID. Log the results in the field log.

5. Affix a label and custody seal to the retained containers and place the samples in the
insulated cooler. Discard unneeded samples with drill spoils, which will be stored near
the boring location, and covered with plastic pending receipt of the sample data.
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6. Label the sample containers with a self-adhesive label and waterproof ink and seal the
containers with custody seals. Labels will include the following information:

a. Sample identification number,
b. Job name and identification number,
c. Date and time of sample collection,
d. Type of analysis requested, and
e. Name of sampler.

7. Complete soil boring log.

8. Decontaminate all non-disposable sampling equipment as detailed in Section 4.2.5.
Locations for duplicate samples will be based on field observations (i.e., intervals with
high PID readings and/or adequate sample volume). At duplicate locations, the emphasis
will be placed on VOC portions. The remaining recovered sample will be divided among
the other parameters.

9. Repeat steps 1-8 for all of the boring locations and collect the appropriate blanks and
duplicate samples as discussed in Sections 4.2.6 and 9.0.

10. Fill out the COC form and reference the preservation techniques in the remarks section.

11. Store the collected samples obtained during the sampling activities together under
refrigeration and in an area known to be free of contamination.

12. Enter into the field log book, at a minimum, the information requested in Section 4.2.7.

13. Ship the iced sample set via overnight carrier within 24 hours of collection, maintaining
COC as described in Section 5.0. Each cooler shall contain a temperature blank, which
the laboratory will use to verify that the samples are chilled to 4 C.

4.2.2 Groundwater Gauging and Sampling

4.2.2.1 Groundwater Gauging

Prior to purging and sampling, all Site monitoring wells will be gauged using a water level indicator
probe (or equivalent) to determine depth to water and depth to bottom of the monitoring well within 0.01
ft based on the surveyed top of casing elevation. The following work steps will be followed during the
well gauging:

1. Remove the monitoring well cover from the well utilizing the proper lifting equipment
and techniques, record pertinent observations.

2. Monitor vapor conditions for the well interior with a PID with a 10.2 eV lamp and an
oxygen/lower explosive limit (O2/LEL) meter. The PID and the O2/LEL meter will be
calibrated according to the manufacturers' specifications, prior to each days sampling
event.

3. Using a water level indicator probe instrument capable of measuring to 0.01 foot the
depth to water. Use the top of the monitoring well casing or sampling point as the
reference point and record in the field log book. Care should be taken to minimize
disturbance to the water column and to any particulates adhering to the sides or at the
bottom of the well. Therefore, to avoid disturbing any accumulated sediment and to
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prevent mixing of stagnant water with water in the screened interval, the total depth to
bottom should be measured well in advance (1-2 weeks) of the gauging, purging and
sampling event. Obtain depth to bottom of well information and calculate the standing
water volume as: depth of water column x cross-sectional area of the well.

4. Record all monitoring and observation data in the field log book. Check results for
consistency with previously measured values before proceeding.

4.2.2.2 Groundwater Sampling

A groundwater sampling program will be conducted to procure and analyze samples from monitoring
wells, and from Geoprobe boreholes from depth-discrete horizons within the various aquifers. Boreholes
or monitoring wells will be purged and sampled by the low-flow purging and sampling methods described
in this section. These methods are adapted from EPA Low Stress (Low Flow) Purging and Sampling
Procedure for the Collection of Groundwater Samples from Monitoring Wells (January 2010).

For the low flow purging and sampling, adjustable rate, positive displacement pumps (e.g., low flow rate
submersible centrifugal or bladder pumps of stainless steel or Teflon construction are recommended).
The pump should be easily adjustable and capable of operating reliably at lower flow rates within the well
or at the surface.

Tubing used in purging and sampling each well must be dedicated to the individual well. Once properly
located (in well or at the surface with a drop tube), avoid moving the pump or tubing in the well. The
same tubing should be used for purging and sampling. Teflon or Teflon-lined polyethylene tubing must
be used for collecting samples for organic analysis. For samples collected for inorganic analyses, Teflon
or Teflon lined polyethylene, PVC, Tygon or polyethylene tubing may be used. The tubing length
should be minimized.

Groundwater samples will be collected from the sampling points in the order of least contamination to the
most contamination to limit cross-contamination.

Samples will be collected in containers pre-preserved at the laboratory, if a chemical preservative is
required. The containers will be pre-preserved according to guidelines listed in Table 1. All samples will
be iced and/or refrigerated, in addition to required chemical preservation, from the time of collection to
shipment to the laboratory. The following general work steps will be followed during the procurement of
the groundwater samples:

1. Attach and secure the polyethylene tubing to the pump. As the pump (or tubing) is
slowly lowered into the well, secure the safety drop cable, tubing and/or electrical lines to
each other using nylon stay-ties, if applicable.

2. The pump, tubing and/or electrical lines should be lowered slowly into the well to a depth
corresponding to the center of the saturated screened section of the well, or at a location
determined to either be a preferential flow path or zone of contamination. The pump/tube
intake should be kept above the bottom of the well to prevent any mobilization of
sediment present in the bottom of the well. If possible, the pump/tubing should be
placed in the well 12 to (preferably) 48 hours prior to purging/sampling to minimize the
effects of turbidity and mixing in the well due to the introduction of the pump/tubing.
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3. Start pumping water from the well at a rate of 100 to 400 milliliters per minute (mL/min)
if possible. Avoid surging. Watch for air bubbles displaced from the discharge tube to
evaluate progress of steady pumping until water arrives at the surface. The pumping rate
should cause little or no water level drawdown (<0.2 ft) and the water level should
stabilize. Water level measurements should be made during purging. Precautions
should be made to avoid pump suction loss or air entrainment. If needed, pumping rates
should be reduced to the minimum capabilities of the pump to avoid pumping the well
dry and ensure stabilization of indicator parameters. If the recharge rate of the well is
very low, purging should be interrupted so as not to cause the drawdown to advance
below the pump intake, but the operator should try to maintain a steady flow rate to the
extent possible. In these low-yielding wells, where 100 mL/min exceeds the entrance
rate of groundwater into the well, it is important to avoid dewatering the well screen
interval. In these cases, the pump should remain in place and the water level should be
allowed to recover repeatedly until there is sufficient volume in the well to allow sample
collection.

4. While purging the sampling point or well, monitoring of in-line (via a flow-through cell
apparatus) water quality indicator parameters should include turbidity, specific
conductance, pH, dissolved oxygen (DO-appropriately qualified in the field notes) and
redox potential (eH). These measurements must be collected every three (3) to five (5)
minutes until all of the parameters have stabilized. Stabilization is achieved when three
(3) successive readings are within +0.1 for pH, +3% for conductivity, +10mv for Eh and
+10% for turbidity. The minimum parameters that can be used to determine stabilization
during purging in this procedure are pH, specific conductivity. Turbidity and DO are
typically the last parameters to stabilize. If the parameters have stabilized, but the
turbidity is not in the range of 5-10 NTU then follow step 5; else go to step 6.

5. If the turbidity measurements do not approach the range of natural groundwater (10
NTU), both filtered and unfiltered samples may be collected for analysis, as applicable.
Filtered samples are to be collected with an in-line filter. A high capacity, in-line 0.45
micron particulate filter must be pre-rinsed according to the manufacturer’s
recommendations, or with approximately one (1) liter of groundwater following purging
and prior to sampling. After the sample is filtered, it must be preserved immediately (see
Step #6).

6. Once stabilization has been reached and documented, sample points for appropriate
analytical parameters. The sampling containers for VOCs will contain a sufficient
volume of preservative prior to sampling. Each sample container will be filled by
allowing the pump discharge water to flow gently down the inside of the container (with
minimal turbulence). During sampling the pre-preserved sample container will be kept
upright to prevent loss of preservative. Carefully, but quickly place the cap on the
containers and tighten the cap securely. Check volatile vials to ensure no air bubbles are
present.

7. Obtain duplicate and blank samples at the frequency discussed in Sections 4.2.6 and 9.0.

8. Label the sample containers using self-adhesive labels and waterproof ink and seal
containers with custody seals. Labels will include the following information:

a. Sample identification number;
b. Job name and identification number;
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c. Date and time of sample collection;
d. Type of analysis requested; and
e. Name of sampler.

9. Fill out COC form and reference the preservation technique in the remarks section. Note
any deviations from prescribed procedures on the form, or other conditions which could
affect analytical results.

10. Check to make sure the vial and bottle caps are tight and place on ice immediately.

11. Store the collected samples together with any blank samples collected for that sampling
event. The sample set and blanks must be stored together, on ice, in an area known to be
free of contamination.

12. Ship the sample set, on ice, via overnight courier within 24-hours of collection.

NOTE: It is preferred that water samples be shipped the same day as the samples were
collected. If a delay is envisioned, the field supervisor must notify the laboratory contact
and the Field Lead PM. Proper chain of custody procedures should be followed as
described in Section 5.0. Each cooler shall contain a temperature blank which the
laboratory will use to verify that the samples are chilled to 4° C.

13. After sample collection, the tubing from the pump should be properly discarded or
dedicated to the well for re-sampling by placing the tube inside the well.

14. Measure and record well total depth. Enter in the field log book per Section 4.2.7.

15. Repeat steps 1 through 14 for each monitoring point sampled.

4.2.3 Soil Vapor, Indoor or Outdoor Air Sampling Procedure

The procedure for collecting soil vapor samples is:

1. Prior to sample collection, at a minimum, three (3) sampling train volumes of soil
vapor will be purged prior to sample collection using the portable pump at a rate
of approximately 100 mL/min. During purging, elapsed time and purge flow rate
will be recorded in the field log book.

2. Temperature, barometric pressure, weather conditions, and depth to groundwater
(measured in nearby monitoring wells, if available) will also be recorded in the
field log book.

3. Periodic total VOC readings of the purged soil vapor will be measured in the
field using a PID. The periodic PID readings will be obtained from the effluent
side of the vacuum pump and recorded in the field log book.

4. Tracer gas (helium) will be used as a QA/QC measure to verify the integrity of
the sub slab vapor point. The atmosphere in the immediate vicinity of the area
where the vapor point tubing intersects the slab will be enriched with the tracer
gas and a vapor sample will be collected from the sub-slab for the presence of
high concentrations (>10%) of the tracer gas. A plastic container will be placed
over the tubing and will be used to keep the tracer gas in contact with the tubing
during the testing. A portable monitoring device (detection limits in the low ppm
range) will be used to field screen sub-slab vapor for the tracer gas prior to and
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after sampling for the compounds of concern. If concentrations (>10%) of tracer
gas are observed in a sample, then the vapor point seal will be enhanced to
reduce the infiltration of air.

5. Following purging and verification of the integrity of the sub slab vapor point, a
sample of vapor will be collected using a dedicated 6-liter SUMMA canister. The
canister vacuum will be used to “pull” the soil vapor sample into the canister.
The vacuum pump assembly will be disconnected from the dedicated tubing and
the canister will be connected in its place for sample collection.

6. To collect the sample:

a. Note canister and flow controller serial number on chain of custody.

b. Properly site the canister and verify the vacuum (–30 inches Hg or 0 mm Hg)
with a vacuum gauge.

c. Attach the flow controller device (with filter in line), open the canister bellows
valve and note the start time. Start co-located canisters at the same time if
possible. Immediately check the flow rate and adjust to set point, if necessary.
Note the initial flow rate.

d. When sample collection is complete, note the final flow rate. Close canister
bellows valve and note the final time.

e. Detach the flow controller and check the remaining vacuum with the gauge.
Vacuum and flow rate should be observed at the end of the event. Ambient
pressure (0 psig or 760 mm Hg) indicates an excessively high flow rate set point
or a leak. This observation compromises the time - integrated aspect of the
sample.

7. After collection of the sample, cap tubing and replace flush-mount cover.

8. In addition to the field log book per Section 4.2.7, the field sampling team will maintain a
log sheet for each sample summarizing the following:
a. Sample identification (location);
b. Date and time of sample collection;
c. Identity of samplers;
d. Sampling methods and devices;
e. Purge volumes;
f. Volume of soil vapor extracted;
g. Vacuum before and after samples were collected; and
h. Apparent moisture content (dry, moist, saturated, etc.) of the sampling zone

9. Fill out COC form. Note any deviation from prescribed procedures on the form, or other
conditions which could affect the analytical results.

10. Store the collected samples in an area known to be free of contamination.

11. Ship the sample set via overnight courier within 24-hours of collection, maintaining
custody as described in Section 5.0.

12. Decontaminate all non-disposable sampling equipment as detailed in Section 4.2.5
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13. Repeat steps 1 through 12 for each soil vapor sample collected. Repeat steps 6 and 8-12
for each ambient (indoor or outdoor) air sample collected.

4.2.4 Waste Disposal Sampling

Wastes, including soil and liquid, resulting from field investigation activities may require sampling for
characterization to facilitate proper disposal. Accumulated soils and liquid wastes will be sampled by
collecting grab samples using hand sampling equipment. Any required waste disposal with be done in
accordance with regulatory requirements and any additional requirements by ExxonMobil. Refer to
Section 4.2.5 for decontamination procedures.

4.2.5 Equipment Decontamination

Soil Sampling Equipment Decontamination:

Before sampling activities begin, a decontamination area will be established. All decontaminated
equipment will be kept in this area on clean plastic. The following decontamination procedures will be
followed for cleaning the probe drive sampler (Geoprobe®), the split spoons (conventional drilling), the
sediment sampler, and any other hand tools utilized between sampling intervals and locations:

1. Wash and scrub with low phosphate detergent (Liqui-Nox or equivalent);
2. Tap water rinse;
3. Rinse with methanol;
4. Thoroughly rinse with deionized water; and
5. Air dry.

NOTE: All deionized water used will be demonstrated analyte-free in accordance with applicable
QA/QC protocol.

The following decontamination procedures will be followed for steam-cleaning all down-hole drilling and
sampling between boring locations:

1. Steam clean the interior of a large cow trough or plastic lined decontamination pad and
pump off the excess water into the proper storage containers. Follow this procedure for
the decontamination of the augers in the pre-determined decontamination area;

2. Place the augers/drilling tools in the cow trough and steam clean with a low-phosphate
soap (Liqui-Nox or equivalent) and water solution followed by a de-ionized water rinse;
and

3. Let equipment air dry.

Groundwater and Soil Vapor Sampling Equipment Decontamination:

The following procedures shall be used for decontamination of sampling pumps, purge pumps, flow-
through cells and bailers (if used):

1. Wash and scrub with low phosphate detergent;
2. Tap water rinse;
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3. Rinse with methanol;
4. Thoroughly rinse with deionized water; and
5. Air dry.

NOTE: Field instrumentation will follow the decontamination procedure described above unless
manufacturer's operation instructions explain otherwise. All deionized water used will be demonstrated
analyte-free in accordance with applicable QA/QC protocol.

Disposable sampling equipment (e.g. latex gloves, disposable bailers) will be collected in plastic bags.
Bags will be placed in a designated storage area.

4.2.6 Blank Samples

Blank samples will be collected as a means to assess field QC. Blanks will be clearly labeled and
distinguishable to the laboratory to the extent possible. Deionized water used for blank preparation will
be demonstrated analyte-free in accordance with applicable QA/QC protocol. Blanks will be collected at
the frequency specified in Section 9.0 in sample containers and pre-preserved in accordance with routine
procedures as specified in Table 1. All blank samples shall be given an arbitrary identification number
which must be logged in the field log book.

4.2.7 Documentation

Field personnel will log all field measurements, observations, and field instrument calibrations in bound,
waterproof field log books. Log book entries will be dated, legible, and contain accurate and inclusive
documentation of an individual's project activities. Because the log book will be used to write reports, it
will contain only facts and observations. Language will be objective, factual, and free of personal
feelings or other terminology that may prove inappropriate. Each individual making an entry into the
field log book will date and sign their entry. It is anticipated that the data reduction for this investigation
will be minimal and will consist primarily of tabulating analytical results. Entries in the field log book
will include the following:

 Date and time of entry;
 Weather;
 Purpose of sampling;
 Name and address of field contact;
 All personnel on-site on that date;
 Description of sample (note if sample is replicate, blank, composite or grab);
 Sample date, time and source of sample containers;
 Sampling location (and map referenced);
 Screening concentrations and depth of sample;
 Number and size of samples taken;
 Description of sample point;
 Collector's sample ID number(s);
 Field observations;
 Any field measurements;
 Sampling point purging information (volume purged, temperature, pH and conductivity,

depth to water);
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 The method of sample shipment with air bill number, name of overnight courier and
laboratory receiving the samples;

 All samples shipped on the COC;
 Calibration of all instruments (pH pens, conductivity meters, PID, turbidity meters, etc.);
 A description of any circumstances or observations that might affect analytical results;

and
 A description of any deviations from the normal or written sampling procedures.

Because sampling situations vary, notes will be as descriptive and inclusive as possible. If anyone other
than the persons to whom the field log book was assigned makes an entry, they will date and sign that
entry.
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5. SAMPLE CUSTODY

A sample is the physical evidence collected from a site or the environment. An important part of the
investigation is the control and tracking of the evidence collected. The primary objectives of sample
custody procedures are to create accurately written records that can be used to trace the possession and
handling of all samples from the moment of their collection, through analysis, until their final disposition.
Sample custody for samples collected during this investigation will be maintained by the Field Lead
SM/S or other field personnel collecting the samples. The field personnel are responsible for
documenting each sample transfer and maintaining custody of all samples until they are shipped to the
laboratory.

5.1 FIELD CUSTODY PROCEDURES

All necessary sample containers will be shipped by the laboratory to the Field Lead SM/S. Sample
containers needed for a specific sampling task will then be relinquished by the Field Lead SM/S to the
sampling team after the Field Lead SM/S (or his/her designee) has checked the integrity of the containers
and assured that the proper containers have been assigned to the task conducted.

Immediately after the sample collection, each sample container will be sealed with an individual custody
seal. The samples will then be placed into an insulated cooler for shipment to the laboratory. Field COC
records will be completed at the time of the sample collection and will accompany the sample cooler
placed inside the cooler in a zip-lock baggy. The samples will be properly relinquished on the field COC
record by each sampling team. Each cooler with soil or groundwater samples will contain sufficient ice to
insure proper temperature is maintained, samples will be packed in a manner to prevent damage to
containers, and a temperature blank will be included in each cooler shipped to the laboratory. The Field
Lead SM/S or designee will initial and place a custody seal on each sample cooler. All coolers will be
relinquished to an overnight courier. The name of the overnight courier will be written on the COC,
along with the air bill number.

5.1.1 Sample Identification

Each separate sample will be identified using a sample label. The sampler will complete all information,
using a waterproof pen, and should include:

1. The sample ID number will be the number assigned to the particular sampling station,
including the depth of sampling, if relevant.

Example: MW-01
Matrix: Water
Depth: Not Applicable

2. The analysis required will be indicated for each sample.

Example: EPA Method 8260

3. Date taken will be the date the sample was collected, using the format: MM-DD-YYYY.

Example: 01-01-2014

4. Time will be the time the sample was collected, using military time or denotation of AM
or PM.
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Example: 15:30 or 3:30PM

5. The sampler’s name will be printed on the label.

6. Other information relevant to the sample.

Prior to going to the field, this identification procedure will be further refined if necessary, to facilitate
accurate and simple sample identification.

This sample label contains the authoritative information for the sample. Inconsistencies with other
documents will be settled in favor of the vial or container label unless otherwise corrected in writing by
the field personnel collecting samples.

All samples analyzed by the laboratory are considered to be of an evidentiary nature. The possession of
samples must be traceable from the time samples are collected in the field until the analysis is completed
and the data are entered as evidence. The tracing of the samples is accomplished by “chain-of custody”
procedures as follows:

1. A COC record will be completed for each set of samples.

2. Samples will not leave custody of the field investigator until relinquished to another
party.

Custody is defined as:

A. In the actual physical possession of the samples by the field personnel.
B. In the field personnel’s view after being in physical possession.
C. In a locked area after being in physical possession.
D. In a designated, locked storage area.

5.2 LABORATORY CHAIN-OF-CUSTODY

Upon arrival at the laboratory, the Sample Custodian at the laboratory must maintain possession of the
COC samples and all records documenting that possession. Upon receipt of samples, the sample
custodian removes the COC from the sealed cooler and must sign the shipping report accompanying each
sample and record the date and time. Samples as received are verified to match those listed on the COC,
and the custody seals inspected. A copy of this record becomes part of the report file. The custodian
must sign the COC “Received By” laboratory space. The samples are then secured under lock and key in
refrigerated storage.

5.3 LABORATORY SAMPLE TRACKING AND MANAGEMENT

The laboratory will maintain sample information records in a LIMS (Laboratory Information
Management System) computer system. The sample receipt and data entry activity (called “login”) is
reflected in a daily report, which is immediately entered into the master log book. The chronological file
contains all samples.
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Each laboratory manager gets a report of pertinent analyses not yet completed including the daily update
from the login activity. The tracking continues until the LIMS registers the completion of the report and
invoice mailing.
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6. CALIBRATION PROCEDURES AND FREQUENCY

6.1 LABORATORY CALIBRATION

The confirmation calibration frequency required by the laboratory methods is dependent on the outcome
of daily calibration checks made with QC standards. Reference materials have required minimum purity,
and are certified. Spiked reference samples (spiked into reagent water) are introduced into the analytical
system to determine recovery and to further validate calibration at a frequency dependent on the matrix
spike performance. All calibrations and frequency are detailed in the individual methods and will be
followed for all analytical work completed for this project.

6.2 FIELD CALIBRATION

Field analytical equipment will be calibrated prior to each day’s use, and a calibration check will be
completed at the end of each field day (refer to Appendix C). Additional calibration may be performed as
required to verify proper operation of all equipment. The calibration procedures for all equipment will
conform to manufacturer’s operation instructions and procedures will be used to calibrate the equipment
to within the allowable tolerances established by the manufacturer. If calibration acceptance criteria
cannot be met, corrective actions will be implemented. Corrective actions will be the responsibility of
field personnel and/or the equipment provider, and will include troubleshooting the problem according to
the manufacturer’s operating manual and/or instrument replacement. Records of instrument calibration
will be maintained by field personnel and copies of instrument manuals will be available on-site to field
personnel.

Field instruments requiring calibration that are anticipated to be used during this project includes interface
probes or water level indicators, PIDs, multi-meter water quality instruments, and air monitoring meters,
and calibration should follow the manufacturer’s operation manuals. Additional field equipment that may
be required during the course of the project will be presented in task-specific work plans. Daily field
calibration procedures will, at a minimum, include the following:

1. Equipment shall undergo daily preventive maintenance per Section 4.1.2.

2. Daily calibration records shall include:

A. calibrator’s name
B. standards used and source
C. date/time of calibration
D. corrective actions taken (if any)
E. instrument name/model
F. temperature/barometric pressure/humidity conditions (if known).

3. All standards used shall be checked monthly to determine stability and operating
condition, and a record kept of these inspections.

4. All personnel performing instrument calibrations shall be trained in its operation and
calibrating procedures.



Westchester County Airport Hangar D1 Bay 1B October 2014
Quality Assurance Project Plan Revision: 0

Page 23 of 32

7. ANALYTICAL PROCEDURES

7.1 LABORATORY ANALYSES

The methods and technical information indicated in this QAPP are derived from the following referenced
manuals:

1. United States Environmental Protection Agency. Test Methods for Evaluating Solid
Waste: Physical/Chemical Methods. SW-846, Third Edition, Update III, and all
subsequent editions, updates, and revisions.

2. American Public Health Association. Standard Methods for the Examination of Water
and Wastewater, 22th Edition, and all subsequent editions.

The laboratory is under obligation to perform analytical cleanups when matrix interferences are present to
achieve the required detection limits. Re-extraction, re-sonification or re-steam distillation is warranted
along with cleanup to provide the best prepared sample possible.

Analyte detection limits are provided in Appendix B. Low level detection limits will be utilized
whenever possible for all analyses. However, if samples are heavily impacted with matrix interferences,
then the low level detection limits may not be achievable. The affected samples will be diluted and re-
analyzed. Medium level detection limits will be utilized, if warranted.

The laboratory is expected to perform all analyses to provide the best possible representation of the
sampling point. The laboratory will document any analytical problems encountered during the course of
analysis and report the problems and corrective actions in the Case Narrative of the individual data
packages.

The methods described above will be used by the designated laboratory to analyze all samples, where
possible. All laboratory reporting will utilize standardized forms for reporting results.

7.2 METHOD SELECTION

The methods specified for this project include the compounds for TCL volatile organics. All methods are
selected to obtain the most accurate representation of the sampling point possible. Method detection limit
selection is based on the real assessment and analytical characterization data quality objectives. A
comprehensive deliverables package will be generated to ensure that sufficient QC data and
documentation is available. The methods selected specify the frequency and acceptance criteria for all
associated QC samples.

QC samples include one method blank, matrix spike, and matrix spike duplicate every twenty samples or
one per analytical batch, whichever occurs most frequently. Surrogate spikes are compounds that are
added to every sample, method, field or trip blank, matrix spike and matrix spike duplicate sample.
Surrogate recoveries are monitored to indicate the necessity for re-analysis based upon very low or very
high recovery.
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8. DATA REDUCTION AND REPORTING

Internal data validation practices will be followed to insure that new data is not altered and that an audit
trail is developed for data that will be reduced. Data validation practices occur in the laboratory, by
specialty subcontractors, and at the Consultant’s offices.

8.1 DATA REDUCTION

8.1.1 Field Data Collection and Reduction

Field personnel will log all field measurements, observations, and field instrument calibrations in bound,
field log books. Log book entries will be dated, legible, and contain accurate and inclusive
documentation of an individual’s project activities. Because the field log book will be used to write
reports, it will contain only facts and observations. Language will be objective, factual, and free of
personal feelings or other terminology that may prove inappropriate. Each individual making an entry
into the field log book will date and sign their entry.

8.1.2 Laboratory Data Collection and Reduction

The data reduction scheme used in the laboratory form each of the measurement parameters, including the
formulas used for calculating concentration for water will be that stated in the standard operating
procedure (SOP) for the analytical method used. All analyses will utilize a bound notebook into which
will be recorded the following items, at a minimum:

a. analyst;
b. date;
c. sample number (lab #); and
d. analysis set-up conditions, e.g. dilutions, auto-sampler position number, or other

instrument specifics not covered by an SOP.

For instrumental analyses, this analysis notebook will be instrument-specific and referred to as an
instrument log. For other types of analyses, this analysis log book will also contain all raw data collected
by the analyst. All analyses will involve electronic data handling, resulting in values bearing the
conventional units used by the laboratory, and already corrected for dilutions. The analyst will need to
round the answers appropriately and sometimes sum the columns of data.

Raw data output will be recorded in hardcopy with sample identification, date and dilutions. Subsequent
data reduction will involve the use of a fully-documented calibration curve, as indicated in the specific
method SOP. For extractable organics, sample volume, and amount of injection enter into the calculation.
In this case the electronic data handling system will report in-solution concentration, and the analyst will
apply the corresponding correction using the sample volume recorded on the extractions lab bench sheet
and the injection volume recorded in the analysis log book. The resulting run factor and how it is derived
will be transcribed onto the in-process data form.

For all analyses, the data will not be blank-corrected and will be flagged with a ‘B’ qualifier if blanks do
not meet acceptability criteria. Additionally, any result that is less than ten times the value of the blank
for common laboratory contaminants (2-butanone, methylene chloride and acetone, only) will be
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considered questionable. All other compounds are considered questionable if the result is less than five
(5) times the value of the blank.

Chemists and technicians will be responsible for the measurement/analysis of any specific parameter, and
for any calculations associated with the determination of parameter concentrations. All calculations are
listed in the reference method. The chemists and their supervisors will be responsible for reviewing all
results, applying calculation checks on a minimum of 10% of the results on each report. These
individuals will be responsible for determining whether or not the results are acceptable, though the
ultimate authority to determine acceptability will be the laboratory’s director of QA. The laboratory
section manager will be responsible for the final review of all data and for proofing of reports prior to
submittal of the reports to the Consultant PM.

Final reports will be typed from the in-process report forms approved by the supervisor after the review of
all supporting data. The data output will be stored in a single secure location indexed by project number
for at least five years.

The data will be cross-checked for correctness for reported values, detection limits, percent moisture and
dilution factors (if applicable), after data has been reduced and transcribed into the final reporting format.
The procedure to be used in the final cross-check of the data in the final report format will be as follows;

1. obtain the laboratory data or field notebooks and final reports
2. compare the sample numbers and description
3. compare the sample date and time (if provided), and
4. compare all positive results with those reported in the laboratory report.

8.2 IDENTIFICATION AND TREATMENT OF OUTLIERS

Outliers are unusually large or unusually small values in a population of observations. Outliers may be
the result of a variety of circumstances, including any of the following:

1. errors in recording of data;
2. calculation errors;
3. analytical errors;
4. inaccurate reading of meters
5. faulty or defective instruments
6. actual values due to comparatively unique conditions;
7. sample identification incorrectly transcribed in the field or lab;
8. sampling artifacts; or
9. sample integrity problems.

8.2.1 Identification of Outliers

Procedures for the identification of outliers will be followed at both the analytical stage and at the ensuing
data reduction stage.

Outliers in laboratory data can arise from errors in analysis or from site-specific conditions that are out of
control of the laboratory. Errors in the laboratory are most often detected in the data review and
validation process. It is necessary to eliminate outliers from QC data because of the skewing effect which
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can destroy the effectiveness of the QC data. Extreme values will not be automatically eliminated as
outliers. Those data will be evaluated as part of the data set.

Outliers will be identified at the data reduction stage by the Consultant PM. When any particular value is
suspected to be an outlier, the following steps will be taken:

1. Other data from the same sample will be checked to see if they are also anomalous.

2. The Field Lead PM will talk to any individuals involved in generating the anomalous
value. This will include questioning the field crew and the analyst.

3. If samplers demonstrate standard competency in the sampling procedure used at the time
the sample with the anomalous value was obtained, the sampling error will be dismissed
as a possible cause of the outlier.

4. The analyst will be asked to examine his/her notes and calculations and, if possible, to
rerun the sample, for the specific parameter in question.

5. The following procedure will be used to identify and handle extreme values and outliers
identified in the data collected during the investigations. After the samples have been
analyzed and verified according to the QA/QC requirements, a statistical program will be
employed to evaluate the significance of the data. This data will be compiled into two
subsets: one representing total VOCs and one representing inorganic parameters. After
the data have been segregated, the data will be reviewed for the presence of outliers and
if necessary a statistical test will be conducted to evaluate the appropriate statistical
distribution (e.g., the Shapiro-Wilk’s or the Lilliefore’s goodness-of-fit test). The
distribution will be used to decide on the appropriate method to assess extreme values or
outliers. Most likely, Rosner’s test for outliers will be used to conduct the outlier
assessment.

6. Based on the results from the outlier study, a map will be generated locating the potential
“hot spots” and be used to evaluate the need for supplemental data to delineate “hot
spots”.

8.2.2 Treatment of Outliers

Rejection of any suspect data or outliers will only be done by the Consultant and ExxonMobil PMs. The
data will be rejected as an unacceptable outlier by the PMs if:

1. A problem with equipment or an incorrect procedure during the sampling stage is
identified.

2. The rerun of the analyst generates a value that significantly differs from the value being
examined.

8.3 DATA REDUCTION, REPORTING, AND REPORT STORAGE

8.3.1 Data Reduction

Analytical data will be generated from direct-reading instruments, reporting integrators or data
management computer software. The automated outputs will include identifications of compounds,
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concentrations and retention times. Outputs will be in graphic form (chromatograms), spectra, recorder
charts, and in printer tabular form. The outputs will be in a standard format specified for each analysis
and monitored for consistency. For direct reading instruments, the analyst will be required to record all
results into a bound lab notebook.

Auxiliary data produced for internal records, which will not normally be reported to customers as part of
the analytical data, may include the following: Laboratory worksheets, laboratory notebooks, sample
tracking system forms, instrument logs, standard records, maintenance records, calibration records, and
associated QC records. These sources will be available, however, for inspection during audits to
determine the validity of data.

8.3.2 Data Reporting

In addition to analytical data, the laboratory will report matrix spike, matrix duplicate, surrogate
recoveries and method blanks, as applicable. This data package will be presented as an appendix to any
project report.

8.3.3 Data Validation

Data validation consists of a methodical screening and checking of batch specific quality control data, as
well as raw data review to verify and substantiate the qualitative and quantitative results reported on the
sample data sheets and quality control summary sheets. Once the review is completed, the analytical
results generated are qualified based upon the quality control deviations noted during the validation
review process.

Analytical data subject to validation will be evaluated in accordance with project specific requirements, as
defined by the performance criteria discussed in this QAPP. Hardcopy and/or PDF copies of the
analytical data package will be submitted to the external Data Validator to review, and will include the
reported sample results and batch specific quality control data, including raw data back up to substantiate
the reported values and verify that proper method specific quality control was performed. In addition,
calibration information will be included to ensure acceptable instrument performance.

As applicable, data validation will include a review of the following items

• Holding Times
• Surrogate Recovery
• Matrix Spike (MS) and Matrix Spike Duplicates (MSD)
• Laboratory Control Samples (LCS) and Laboratory Control Sample Duplicates (LCSD)
• Laboratory Fortified Blanks (LFB)
• Trip, Equipment, Field and Method Blanks
• Initial (ICV) and Continuing Calibration Verification (CCV)
• Field Duplicate Samples
• Compound Identification
• Compound Quantitation and Reported Detection Limits
• Sample Result Verification (verify in raw data)
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Based on validation results, qualifiers will be added to reported analyte concentrations to indicate
uncertainty or potential bias or interferences. Specific data qualifiers which will be applied to sample
concentrations include the following:

U - The analyte was analyzed for, but was not detected. The associated numerical value is the
sample quantitation limit.

J - The analyte was detected but the associated reported concentration is approximate and is
considered estimated.

R - The reported analyte concentration is rejected due to serious deficiencies with associated
quality control results. The presence or absence of the analyte cannot be confirmed.

UJ - The analyte was analyzed for, but was not detected. However, due to quality control results
that did not meet acceptance criteria, the quantitation limit is uncertain and may not accurately
represent the actual limit.

Data Validation Reports will present the results of the data validation processes. Reports will be
completed on 10% of samples collected during the post-remediation monitoring period as outlined in
Table 8 in the SMP, or otherwise specified in task-specific work plans, by an in-house or outside Data
Validator following receipt of the analytical data packages, and will include a discussion of the data’s
compliance with measurement performance criteria and a summary of resulting data qualifiers and/or
edits in accordance with NYSDEC Data Usability Summary Reports (DUSRs).

8.3.4 Environmental Data Submission

NYSDEC has implemented an Environmental Information Management System (EIMS) using the
database software application EQuIS from EarthSoft Inc. Laboratory and related sample data must
be submitted electronically in a standardized electronic data deliverable (EDD) format meeting the
guidelines specified by NYSDEC. Data providers are responsible for submitting a complete data package
to the Consultant PM, who must ensure the supporting tables (such as sample location coordinates) are
submitted and complete.

8.3.5 Report Storage

All final customer report folders will be filed in a secure area in the laboratory documentation office. QC
sample reports are maintained in separate files. All data, chromatograms, calculations, and reports will be
stored for in the Consultant’s offices or ExxonMobil archives.
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9. INTERNAL QUALITY CONTROL CHECKS

The intent of the internal QC program is to detect potential problems at the source and if necessary, trace
the sample analytical pathways to identify potential locations for the introduction of contamination. The
QC data generated in the field will be used to monitor sampling technique reproducibility and cleanliness.
QC data generated by the laboratory will not only monitor reproducibility (precision) in laboratory
methods and cleanliness, but accuracy in samples submitted for analysis.

9.1 FIELD QUALITY CONTROL CHECKS

The field QC checks monitor the data quality as it is affected by field procedures and conditions to the
degree feasible as discussed in Section 4.0. The degree of effort (number of check samples per total
samples taken) is stated in this section for each category. The acceptability criteria were outlined in
Section 4.0. All field QC samples are submitted blind to the laboratory.

9.1.1 Blanks

Trip Blank – Trip blanks consist of reagent water prepared by the laboratory, sealed in the proper
sampling container, and supplied by the laboratory within one week of the scheduled sampling date. A
trip blank will be placed in a sample cooler prior to sample collection, and will be handled as other
samples except that it is not opened. This sample focuses on external sources of contamination and
sampling container quality and cleanliness. For each shipment to the laboratory, one trip blank will be
submitted. The trip blank is never opened in the field and is only analyzed for volatile organics. Trip
blanks will be included as part of each sampling event and will be analyzed on an as needed basis.

Rinsate (or Equipment) Blank – Rinsate blanks may be collected for each type of equipment used each
day a decontamination event is carried out. The rinsate blank is collected by pouring de-ionized water
over decontaminated/pre-cleaned sampling equipment to determine the possibility of cross contamination.
Rinsate blanks will be collected during sampling events and will be analyzed on an as needed basis.

Field Blank – Some of the required blanks may also consist of routine field blanks which are collected by
pouring the de-ionized water directly from the source into the pre-cleaned sample container.

Temperature Blank – As needed, each cooler of samples shipped to the analytical laboratory shall
contain a temperature blank which the laboratory will use to verify that the samples are chilled to 4° C. A
temperature blank will be placed in a sample cooler along with the Site samples, and will remain
unopened until returned to the laboratory.

9.1.2 Duplicates

Blind field duplicates (as opposed to duplicate containers full of sample intended as backup) are
sequential or collocated grab samples collected to monitor overall precision as detailed in Section 3.0.
One duplicate will be collected and submitted per twenty (20) samples or one (1) per sampling event,
whichever is greater.
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9.2 LABORATORY QUALITY CONTROL

All analytical procedures and QA/QC protocols will be followed as per EPA methods and/or the
Laboratory QA Plan. The QC criteria are summarized in each approved analytical method.
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10. PERFORMANCE AND SYSTEM AUDITS

10.1 PERFORMANCE AUDITS

Laboratory QC audits are to be carried out by the laboratory QA staff at least annually for each laboratory
department. Results of QC audits will be reviewed by the laboratory QA officer and will be reported as
part of the QA reports to laboratory management.

Laboratory QC audits are to be carried out by the laboratory QA staff on a routine basis for each method.
Blind audit samples will be utilized. Results of blind audit sample analyses will be reviewed by the
laboratory QA officer and will be reported as part of the QA reports to laboratory management.

10.2 SYSTEM AUDITS

The Consultant PM, Field Lead PM, or the project QAO will conduct spot audits of field QC procedures
based on the historic body of data or as deemed necessary.

10.3 ON-SITE INSPECTIONS

The laboratory will participate in the NYSDOH Environmental Laboratory Accreditation Program
(ELAP) and be regularly inspected to document compliance with the various certification programs in
which the laboratory participates. The laboratory will maintain the proper certifications for all sub-
categories of solid and hazardous waste.
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11. CORRECTIVE ACTION

11.1 LABORATORY CORRECTIVE ACTION

The QC samples are designed to imitate samples and indicate possible sources of error or laboratory
contamination. Any corrective actions taken by the laboratory will be documented and initialed. The
Laboratory Manager will provide documentation as to what, if any, corrective actions (i.e., re-analysis)
were initiated during this study and report them to the Consultant PM.

If any laboratory data fail to meet the precision and accuracy criteria objectives described in the analytical
methods, the laboratory group manager will be notified and will be required to make any necessary
systematic changes and then re-analyze the samples in question. If the samples in questions cannot be re-
analyzed for some reason, the Consultant and ExxonMobil PMs will decide whether or not the suspect
data will be used, or if re-sampling is necessary.

The laboratory must take corrective action if any of the blank QC data generated during the laboratory
analysis is outside criteria. By comparison of blank results, contamination may be attributed to either
laboratory or field sampling techniques.

Corrective action for out-of-control calibrations is to re-calibrate the instrument and reanalyze the
samples. A sequence is specified in the procedure to be used to analyze the sample when problems in
analyses are encountered. The laboratory will be expected to follow this procedure exactly and document
the problems encountered and corrective action taken in a case narrative enclosed with each deliverables
package. Corrective action is described in the appropriate methods.

11.2 CONSULTANT CORRECTIVE ACTION

Field QA activities will be reported to the Field Lead PM. Problems encountered during the study
affecting QA will be reported on a Corrective Action Form or other convention. If systematic changes
cannot be achieved to produce data that meet precision and accuracy objectives, the Consultant PM will
be notified. The Consultant and ExxonMobil PMs will decide whether or not the suspect data will be
used, or if re-sampling is necessary.

The Consultant and Field Lead PMs will be responsible for initiating the corrective actions and for
insuring that the actions are taken in a timely manner, and also that the desired results are produced. All
corrective actions taken will be reported to the ExxonMobil PM and appropriate regulatory agencies in
the final report.



TABLE 1

RECOMMENDED CONTAINERS, PRESERVATION, STORAGE, AND HOLDING TIMES

Parameter Analysis Method Matrix
Sample

Container1 Volume
Number of
Containers

Preservation
Holding Time4

(From Collection)

For Soil Samples

Volatiles EPA 8260 Soil
G(b)

TefCap

4 oz

Jar
1 Cool 4o C 14 days

For Groundwater and QA/QC Samples3

Volatiles EPA 8260/5030 Water
G(b)

TefSep
40 ml2 3 minimum

Cool 4o C

HCl pH < 2
14 days

For Soil Vapor and Ambient (Indoor/Outdoor) Air Samples

Volatiles
EPA Method TO-15
Compendium List

Air Summa Canister 6 L 1 None 14 days

Notes:

1. G(b) = glass (oven dry); TefSep = Teflon Septum; TefCap = Teflon Cap; HCl = Hydrochloric Acid. All containers will be obtained from
the NYSDEC/NYSDOH-approved laboratory, pre-cleaned and pre-preserved.

2. Fill vials completely to avoid volatile loss. Remove any air bubbles. The sample will be poured into the pre-preserved container to be
analyzed for volatiles. Care will be taken to not spill the sample with preservative out of the sample container.

3. Laboratory deionized water will be utilized for all method blanks, trip blanks, field blanks and equipment blanks. The laboratory will
utilize laboratory grade reagents for all analyses

4. Holding time and preservation requirements are located within SW-846 protocols. Analysis is to be performed from time of collection.
Samples are to be delivered to the laboratory the day after sample collection, unless otherwise pre-approved.



FIGURE 1
SITE LOCATION MAP

Westchester County Airport Hangar D1 Bay 1B
Site Number 360037
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Quality Assurance Project Plan
Westchester County Airport Hangar D1 Bay 1B

Harrison, New York

Resume Summaries

Consultant Project Manager/Quality Assurance:

Name Anne Proctor

Title Sr. Project Manager

Organization Affiliation Woodard & Curran

Responsibilities Overall technical aspects of the program; maintains
project files; and disseminates project data and results
for analysis. Shares responsibilities for Project Quality
Assurance with Field Lead Project Manager and acts
as a primary point of contact for ExxonMobil PM.

Education B. S. in Chemical Engineering

Experience Over 25 years as an engineer and project manager in
remediation and treatment projects; New York
Professional Engineer.

Field-Lead Project Manager/Quality Assurance:

Name Michael DeGloria

Title Project Manager

Organization Affiliation Groundwater & Environmental Services, Inc.

Responsibilities Overall logistical aspects of the program; ensures field
tasks are completed in accordance with project
objectives, procedures, and schedule. Shares
responsibilities for Project Quality Assurance with
Consultant Project Manager, and acts as a primary
point of contact for ExxonMobil PM.

Education B.S. Water Resources, Hydrogeology/Geology

Experience Over 15 years as a hydrogeologist and project
manager in remediation projects.
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APPENDIX A -- DQO SUMMARY FORM 1

SOIL

Site Name: Westchester County Airport Hangar D1 Bay 1B

Media: Soil

Use: Site characterization, evaluate the need for further data,
collection efforts, and remedial activities.

Data Types: Analytical: EPA TCL Volatiles.

Field Measurements: PID (or similar) screening

Physical: Visual Inspection

Sampling Method(s): Subsurface soil grab sampling via methods noted in the
task-specific work plan and Section 4.2.1 of the QAPP.

Analytical Data Reviews: EPA and APHA Methods analyzed by the Laboratory

Reporting Limits: NYCRR Subpart 375-6 Remedial Program Soil Cleanup
Objectives for Unrestricted Use.

QC Samples Collected:

Field: Field Duplicate
5% (1 per 20 samples)

Field Blank
5% (1 per 20 samples)

Trip Blank
1/day or per shipment
(whichever greater)

Laboratory: Reagent Blank
1 per analysis batch

Matrix Spike
1 per analysis batch

Matrix Spike Dup.
5% or 1 per analysis batch

% External Data Validation: 10% or per task-specific work plan
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APPENDIX A -- DQO SUMMARY FORM 2

GROUNDWATER

Site Name: Westchester County Airport Hangar D1 Bay 1B

Media: Groundwater

Use: Site characterization, evaluate the need for further data,
collection efforts, and remedial activities.

Data Types: Analytical: EPA TCL Volatiles.

Field Measurements: pH, conductivity, redox,
turbidity, temperature, ORP, DO, and CO2; refer to SOP
in Appendix C.

Physical: Visual Inspection

Sampling Method(s): Geoprobe aquifer-specific sampling, fixed monitoring
points via methods noted in the SMP or task-specific
work plan and Section 4.2.2 of the QAPP.

Analytical Data Reviews: EPA and APHA Methods analyzed by the Laboratory

Reporting Limits: Technical and Operational Guidance Series (TOGS)
1.1.1. Ambient Water Quality Standards and Guidance
Values and Groundwater Effluent Limitations Guidance
Criteria - Lowest Water Class Criteria

QC Samples Collected:

Field: Field Duplicate
5% (1 per 20 samples)

Field Blank
5% (1 per 20 samples)

Trip Blank
1/day or per shipment

Laboratory: Reagent Blank
1 per analysis batch

Matrix Spike
1 per analysis batch

Matrix Spike Dup.
5% or 1 per analysis batch

% External Data Validation: 10% or per task-specific work plan.
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APPENDIX A -- DQO SUMMARY FORM 3

SOIL VAPOR AND AIR

Site Name: Westchester County Airport Hangar D1 Bay 1B

Media: Soil Vapor, Ambient (Indoor and Outdoor) Air

Use: Indoor air quality, evaluate the need for further data,
collection efforts, and remedial activities.

Data Types: Analytical: EPA Method TO-15 Compendium List

Field Measurements: Refer to SOP in Appendix C.

Physical: Visual Inspection

Sampling Method(s): Summa Canisters via methods noted in the SMP or task-
specific work plan and Section 4.2.3 of the QAPP.

Reporting Limits: 0.25 ug/m3 for Vinyl Chloride, TCE and Carbon
Tetrachloride, and 1 ug/m3 for all other compounds in
ambient samples; 1 ug/m3 for all compounds in soil
vapor

QC Samples Collected:

Field: Per task-specific work plan

Laboratory: Batch Blank
1 per 24 hours

Matrix Duplicate
5%

Blank Spike
5%

Blank Spike Dup.
5%

% External Data Validation: 10% or per task-specific work plan.
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(July 2014)
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P_\ =ZZlk\jk HXYfiXkfi`\j MlXc`kp =jjliXeZ\ Opjk\d* [\kX`c\[ `e k_`j gcXe* _Xj Y\\e [\j`^e\[ kf d\\k
k_\ hlXc`kp gif^iXd i\hl`i\d\ekj f] k_\ JXk`feXc Aem`ifed\ekXc HXYfiXkfip =ZZi\[`kXk`fe
?fe]\i\eZ\ &JAH=?'* EOK Cl`[\ /5.03* k_\ @\gXikd\ek f] @\]\ej\ Aem`ifed\ekXc HXYfiXkfip
=ggifmXc Lif^iXd &@K@ AH=L' Xe[ fk_\i JXk`feXc \em`ifed\ekXc dfe`kfi`e^ gif^iXdj, P_\ gcXe
\jkXYc`j_\j k_\ ]iXd\nfib ]fi [fZld\ek`e^ k_\ i\hl`i\d\ekj f] k_\ hlXc`kp gifZ\jj\j i\^lcXicp
giXZk`Z\[ Yp k_\ HXYfiXkfip, P_\ MlXc`kp =jjliXeZ\ @`i\Zkfi `j i\jgfej`Yc\ ]fi Z_Xe^\j kf k_\ MlXc`kp
=jjliXeZ\ Lif^iXd* n_`Z_ `j Xgg\e[\[ kf k_\ MlXc`kp Opjk\d IXelXc &MOI' [li`e^ k_\ XeelXc
gif^iXd i\m`\n, P_\ gcXe `j Xcjf i\m`\n\[ XeelXccp ]fi Zfdgc`XeZ\ gligfj\j Yp k_\ ?fdgXep
Li\j`[\ek Xe[ HXYfiXkfip @`i\Zkfi Xe[ \[`k\[ `] e\Z\jjXip, ?_Xe^\j k_Xk Xi\ `eZfigfiXk\[ `ekf k_\
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]fccfn`e^ k_\ gcXesj XggifmXc,
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gifg\icp [fZld\ek\[ Xe[ kiXZ\XYc\,

P_`j gcXe _Xj Y\\e [\j`^e\[ kf Xjjli\ k_Xk k_`j ^fXc `j Zfej`jk\ekcp XZ_`\m\[ Xe[ k_\ =ZZlk\jk gif[lZk
n`k_jkXe[j k_\ i`^fij f] jZilk`ep k_Xk Xi\ iflk`e\cp Xggc`\[ kf XeXcpk`ZXc [XkX Xe[ k_\ gifZ\jj\j k_Xk
jlggfik `kj ^\e\iXk`fe,
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ENK SGTGMKSKTZ GTJ YZGLL UL 2II[ZKYZ =GHUXGZUXOKY YNGXK ZNK XKYVUTYOHOROZ_ LUX VXUJ[IZ W[GROZ_ GTJ ZNK
IUSSOZSKTZ ZU ZNK IUTZOT[GR OSVXU\KSKTZ UL ZNK W[GROZ_ Y_YZKS% 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
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OXe Ffj\* ?Xc`]fie`X* S_\Xk N`[^\* ?fcfiX[f* Xe[ OZfkk Hfl`j`XeX,

*&*

8 AXZ_ cXYfiXkfip ]XZ`c`kp _Xj Xe \jkXYc`j_\[ Z_X`e f] ZfddXe[, P_\ [lk`\j Xe[
i\jgfej`Y`c`k`\j f] k_\ dXeX^\d\ek jkX]] Xi\ c`eb\[ kf k_\ ?_X`idXe-?AK f] =ZZlk\jk
HXYfiXkfi`\j n_f \jkXYc`j_\j k_\ X^\e[X ]fi Xcc ZfdgXep XZk`m`k`\j,

C_R`VQR[a'57B% Li`dXip i\jgfej`Y`c`kp ]fi Xcc fg\iXk`fej Xe[ Ylj`e\jj XZk`m`k`\j, @\c\^Xk\j
Xlk_fi`kp kf cXYfiXkfip [`i\Zkfij* ^\e\iXc dXeX^\ij* Xe[ k_\ hlXc`kp XjjliXeZ\ [`i\Zkfi kf
Zfe[lZk [Xp kf [Xp fg\iXk`fej Xe[ \o\Zlk\ hlXc`kp XjjliXeZ\ [lk`\j, AXZ_ f] k_\ j\m\e
fg\iXk`feXc \ek`k`\j &J\n F\ij\p* Bcfi`[X* IXjjXZ_lj\kkj* P\oXj* ?Xc`]fie`X* ?fcfiX[f* Xe[
Hfl`j`XeX' i\gfik kf k_\ ?_X`idXe,

?NO\_Na\_f 6V_RPa\_, Ao\Zlk\j [Xp kf [Xp i\jgfej`Y`c`kp ]fi cXYfiXkfip fg\iXk`fej `eZcl[`e^
k\Z_e`ZXc Xjg\Zkj f] gif[lZk`fe XZk`m`k`\j Xe[ XjjfZ`Xk\[ cf^`jk`ZXc gifZ\[li\j, N\gfikj [`i\Zkcp
kf k_\ Li\j`[e\k-?AK,

DbNYVaf 3``b_N[PR 6V_RPa\_% @\j`^e* fm\ij`^_k* Xe[ ]XZ`c`kXk`fe i\jgfej`Y`c`kp ]fi Xcc MlXc`kp
Opjk\d \c\d\ekj `[\ek`]`\[ `e k_\ MlXc`kp Lif^iXd, N\gfikj [`i\Zkcp kf k_\ Li\j`[e\k-?AK,

GRPU[VPNY 6V_RPa\_` "B_TN[VP`'<[\_TN[VP#& N\jgfej`Yc\ ]fi [Xp kf [Xp fg\iXk`fej Xe[
XZk`m`k`\j f] k_\ fi^Xe`Zj Xe[ `efi^Xe`Zj cXYfiXkfi`\j `eZcl[`e^ jZ_\[lc`e^* gif[lZk`fe Xe[ [XkX
hlXc`kp, N\gfikj [`i\Zkcp kf k_\ HXYfiXkfip @`i\Zkfi,

B_TN[VP` @N[NTR_& N\jgfej`Yc\ ]fi cXYfiXkfip dXeX^\ij* jlg\im`jfij Xe[ XeXcpjk g\i]fid`e^
[X`cp cXYfiXkfip gifZ\[li\j `e j\d`+mfcXk`c\j Xe[ fi^Xe`Z gi\g,

6R]N_aZR[a @N[NTR_`% Ao\Zlk\j [Xp kf [Xp i\jgfej`Y`c`kp ]fi jg\Z`]`Z cXYfiXkfip Xi\Xj
`eZcl[`e^ k\Z_e`ZXc Xjg\Zkj f] gif[lZk`fe XZk`m`k`\j Xe[ XjjfZ`Xk\[ cf^`jk`ZXc gifZ\[li\j,
@`i\Zkcp i\gfik kf k_\ cXYfiXkfip [`i\Zkfi,

FRPaV\[ Fb]R_cV`\_`% Ao\Zlk\j [Xp kf [Xp i\jgfej`Y`c`kp ]fi jg\Z`]`Z cXYfiXkfip le`kj `eZcl[`e^
k\Z_e`ZXc Xjg\Zkj f] gif[lZk`fe XZk`m`k`\j Xe[ XjjfZ`Xk\[ cf^`jk`ZXc gifZ\[li\j, @`i\Zk i\gfik kf
k_\ @\gXikd\ek IXeX^\i,
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*&+

P_\ i\jgfej`Y`c`kp ]fi dXeX^`e^ Xcc Xjg\Zkj f] k_\ ?fdgXepsj fg\iXk`fe `j [\c\^Xk\[ kf jg\Z`]`Z
`e[`m`[lXcj* n_f _Xm\ Y\\e Xjj`^e\[ k_\ Xlk_fi`kp kf XZk `e k_\ XYj\eZ\ f] k_\ j\e`fi jkX]],
P_\j\ `e[`m`[lXcj Xi\ `[\ek`]`\[ `e k_\ ]fccfn`e^ ?_X`e f] ?fddXe[8

L_`cc`g >, Nffe\p* ?_X`idXe
C\e\ IXccfp* Li\j`[\ek $ ?_`\] Ao\Zlk`m\ K]]`Z\i
?_X[ PXk\* ?_`\] B`eXeZ`Xc K]]`Z\i
JXeZp ?fc\* HXYfiXkfip @`i\Zkfi
L_`cc`g SfiYp* @`i\Zkfi* ?figfiXk\ MlXc`kp =jjliXeZ\
IXkk ?fi[fmX* @`i\Zkfi* ?c`\ek O\im`Z\j

*&,

P_\ _`\iXiZ_p f] k_\ ?fdgXepsj fg\iXk`feXc Zfekifc Xe[ fm\ij`^_k `j `ccljkiXk\[ `e k_\ =ZZlk\jk
HXYfiXkfi`\j Ki^Xe`qXk`fe ?_Xik, Adgcfp\\j c`jk\[ n`k_ Xe Xjk\i`jb nflc[ Y\ Zfej`[\i\[ kf Y\
k_\ Xggf`ek\[ [\glkp `e k_\ \m\ek k_Xk k_\ k\Z_e`ZXc [`i\Zkfi fi ZfigfiXk\ hlXc`kp XjjliXeZ\
[`i\Zkfi Xi\ XYj\ek ]ifd k_\`i i\jg\Zk`m\ gfj`k`fe ]fi X g\i`f[ f] k`d\ \oZ\\[`e^ ]`]k\\e &/3'
Zfej\Zlk`m\ ZXc\e[Xi [Xpj, E] k_`j XYj\eZ\ \oZ\\[j k_`ikp+]`m\ &13' Zfej\Zlk`m\ ZXc\e[Xi [Xpj
k_\ cXYfiXkfip j_Xcc efk`]p k_\ JF@AL+K]]`Z\ f] MlXc`kp =jjliXeZ\ `e ni`k`e^,

O_flc[ k_`j XYj\eZ\ \oZ\\[ j`okp+]`m\ Zfej\Zlk`m\ ZXc\e[Xi [Xpj k_\ @K@ AH=L =ZZi\[`k`e^
>f[p j_Xcc Y\ efk`]`\[ `e ni`k`e^,
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+&( DH3?<GL E7FCBAF<4<?<G<7F B8 G;7 @3A397@7AG G73@

+&) 8 AXZ_ d\dY\i f] k_\ dXeX^\d\ek k\Xd _Xj X [\]`e\[ i\jgfej`Y`c`kp ]fi k_\
MlXc`kp Opjk\d, Opjk\d `dgc\d\ekXk`fe Xe[ fg\iXk`fe `j [\j`^eXk\[ Xj Xe fg\iXk`feXc
dXeX^\d\ek i\jgfej`Y`c`kp, Opjk\d [\j`^e Xe[ `dgc\d\ekXk`fe `j [\j`^eXk\[ Xj X MlXc`kp
=jjliXeZ\ N\jgfej`Y`c`kp,

5UNV_ZN[% Li`dXip i\jgfej`Y`c`kp ]fi Xcc hlXc`kp XZk`m`k`\j, @\c\^Xk\j gif^iXd i\jgfej`Y`c`kp kf
k_\ MlXc`kp =jjliXeZ\ @`i\Zkfi, DXj k_\ lck`dXk\ i\jgfej`Y`c`kp ]fi `dgc\d\ekXk`fe f] k_\
MlXc`kp Opjk\d,

C_R`VQR[a'57B& Li`dXi`cp i\jgfej`Yc\ ]fi gifZ\jj `dgifm\d\ekj kf Xcc Ylj`e\jj Xjg\Zkj f]
k_\ ZfdgXep,

?NO\_Na\_f 6V_RPa\_% N\jgfej`Yc\ ]fi `dgc\d\ek`e^ Xe[ fg\iXk`e^ k_\ MlXc`kp Opjk\d `e Xcc
cXYfiXkfip Xi\Xj, N\jgfej`Yc\ ]fi k_\ [\j`^e Xe[ `dgc\d\ekXk`fe f] Zfii\Zk`m\ XZk`fe ]fi
[\]\Zk`m\ gifZ\jj\j, DXj k_\ Xlk_fi`kp kf [\c\^Xk\ MlXc`kp Opjk\d `dgc\d\ekXk`fe
i\jgfej`Y`c`k`\j,

DbNYVaf 3``b_N[PR 6V_RPa\_% N\jgfej`Yc\ ]fi [\j`^e* `dgc\d\ekXk`fe jlggfik* kiX`e`e^* Xe[
dfe`kfi`e^ f] k_\ hlXc`kp jpjk\d, E[\ek`]`\j gif[lZk* gifZ\jj* fi fg\iXk`feXc [\]\Zkj lj`e^
jkXk`jk`ZXc dfe`kfi`e^ kffcj Xe[ gifZ\jj\j Xl[`kj ]fi \c`d`eXk`fe m`X Zfii\Zk`m\ XZk`fe,
Adgfn\i\[ n`k_ k_\ Xlk_fi`kp kf _Xck gif[lZk`fe `] hlXc`kp `jjl\j nXiiXek `dd\[`Xk\ XZk`fe,
Ife`kfij `dgc\d\ek\[ Zfii\Zk`m\ XZk`fej ]fi Zfdgc`XeZ\,

GRPU[VPNY 6V_RPa\_`, N\jgfej`Yc\ ]fi fm\ij\\`e^ k_\ k\Z_e`ZXc Xjg\Zkj f] k_\ hlXc`kp
XjjliXeZ\ jpjk\d Xj k_\p Xi\ `ek\^iXk\[ `ekf d\k_f[ Xggc`ZXk`fej Xe[ \dgcfp\[ kf Xjj\jj
XeXcpk`ZXc Zfekifc fe X [X`cp YXj`j, P_\ P\Z_e`ZXc [`i\Zkfij i\m`\n Xe[ XZbefnc\[^\ k_\
k\Z_e`ZXc ]\Xj`Y`c`kp f] gifgfj\[ M= jpjk\dj `emfcm`e^ k\Z_e`ZXc Xggc`ZXk`fej f] Xggc`\[
d\k_f[fcf^p,

6R]N_aZR[a @N[NTR_`% N\jgfej`Yc\ ]fi Xggcp`e^ k_\ i\hl`i\d\ekj f] k_\ MlXc`kp Opjk\d `e
k_\`i j\Zk`fe Xe[ Xjjli`e^ jlYfi[`eXk\ jlg\im`jfij Xe[ jkX]] Xggcp Xcc jpjk\d i\hl`i\d\ekj,
Ee`k`Xk\j* [\j`^ej* [fZld\ekj* Xe[ `dgc\d\ekj Zfii\Zk`m\ XZk`fe ]fi hlXc`kp [\]`Z`\eZ`\j,

FRPaV\[ Fb]R_cV`\_` ! GRNZ ?RNQR_`% N\jgfej`Yc\ ]fi Xggcp`e^ k_\ i\hl`i\d\ekj f] k_\
MlXc`kp Opjk\d kf k_\`i fg\iXk`fe Xe[ Xjjli`e^ k_\ jkX]] Xggc`\j Xcc jpjk\d i\hl`i\d\ekj,
Ee`k`Xk\j* [\j`^ej* [fZld\ekj* Xe[ `dgc\d\ekj Zfii\Zk`m\ XZk`fe ]fi hlXc`kp [\]`Z`\eZ`\j,

DbNYVaf 3``b_N[PR BSSVPR_`& N\jgfej`Yc\ ]fi [\j`^e jlggfik* `dgc\d\ekXk`fe jlggfik*
kiX`e`e^* Xe[ dfe`kfi`e^ jlggfik ]fi k_\ hlXc`kp jpjk\d, ?fe[lZkj Xl[`kj Xe[ gif[lZk i\m`\nj
kf `[\ek`]p gif[lZk* gifZ\jj* fi fg\iXk`feXc [\]\Zkj lj`e^ jkXk`jk`ZXc dfe`kfi`e^ kffcj Xe[
gifZ\jj\j Xl[`kj ]fi \c`d`eXk`fe m`X Zfii\Zk`m\ XZk`fe, Lifm`[\j jlggfik ]fi `dgc\d\ek\[
Zfii\Zk`m\ XZk`fej ]fi Zfdgc`XeZ\, O\im\j Xj k_\ gi`dXip Xck\ieXk\ `e k_\ XYj\eZ\ f] k_\ MlXc`kp
=jjliXeZ\ @`i\Zkfi,
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4R[PU 3[NYf`a`, N\jgfej`Yc\ ]fi Xggcp`e^ k_\ i\hl`i\d\ekj f] k_\ MlXc`kp Opjk\d kf k_\
XeXcpj\j k_\p g\i]fid* \mXclXk`e^ M? [XkX Xe[ `e`k`Xk`e^ Zfii\Zk`m\ XZk`fe ]fi hlXc`kp Zfekifc
[\]`Z`\eZ`\j n`k_`e k_\`i Zfekifc, Edgc\d\ekj ^cfYXc Zfii\Zk`m\ XZk`fe Xj [`i\Zk\[ Yp jlg\i`fij,

+&* , =lk_fi`kp ]fi gif^iXd `dgc\d\ekXk`fe fi`^`eXk\j n`k_ k_\ ?_X`idXe
n_f Y\Xij k_\ lck`dXk\ i\jgfej`Y`c`kp ]fi jpjk\d [\j`^e* `dgc\d\ekXk`fe* Xe[ \e]fiZ\d\ek f]
i\hl`i\d\ekj, P_`j Xlk_fi`kp Xe[ i\jgfej`Y`c`kp `j [\c\^Xk\[ kf k_\ @`i\Zkfi f] MlXc`kp
=jjliXeZ\ n_f g\i]fidj hlXc`kp ]leZk`fej `e[\g\e[\ekcp n`k_flk k_\ \eZldYiXeZ\j fi Y`Xj\j
XjjfZ`Xk\[ n`k_ fg\iXk`feXc fi gif[lZk`fe i\jgfej`Y`c`k`\j kf \ejli\ Xe _fe\jk* `e[\g\e[\ek
Xjj\jjd\ek f] hlXc`kp `jjl\j,

+&+ 8 P_\ =ZZlk\jk @XkX Eek\^i`kp Lfc`Zp i\]c\Zkj X Zfdgi\_\ej`m\*
jpjk\dXk`Z XggifXZ_ ]fi Xjjli`e^ k_Xk [XkX gif[lZ\[ Yp k_\ cXYfiXkfip XZZliXk\cp i\]c\Zkj k_\
flkZfd\ f] k_\ k\jkj g\i]fid\[ fe ]`\c[ jXdgc\j Xe[ _Xj Y\\e gif[lZ\[ `e X Y`Xj ]i\\
\em`ifed\ek Yp \k_`ZXc gif]\jj`feXcj, P_\ gfc`Zp `eZcl[\j X Zfdd`kd\ek kf k\Z_e`ZXc \k_`Zj*
jkX]] kiX`e`e^ `e \k_`Zj Xe[ [XkX `ek\^i`kp* Xe `e[`m`[lXc Xkk\jkXk`fe kf [XkX `ek\^i`kp Xe[
gifZ\[li\j ]fi \mXclXk`e^ [XkX `ek\^i`kp, O\e`fi dXeX^\d\ek Xjjld\j k_\ i\jgfej`Y`c`kp ]fi
Xjjli`e^ Zfdgc`XeZ\ n`k_ Xcc k\Z_e`ZXc \k_`Zj \c\d\ekj Xe[ fg\iXk`fe f] Xcc [XkX `ek\^i`kp
gifZ\[li\j, P_\ jkX]] `j i\jgfej`Yc\ ]fi Zfdgc`XeZ\ n`k_ k_\ \k_`ZXc Zf[\ f] Zfe[lZk Xe[ ]fi
giXZk`Z`e^ [XkX `ek\^i`kp gifZ\[li\j,

P_\ =ZZlk\jk @XkX Eek\^i`kp Lfc`Zp `j Xj ]fccfnj8

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

& O\e`fi dXeX^\d\ek i\kX`ej fm\ij`^_k i\jgfej`Y`c`kp ]fi k_\ [XkX `ek\^i`kp
gif^iXd Xe[ i\kX`ej lck`dXk\ i\jgfej`Y`c`kp ]fi \o\Zlk`fe f] k_\ [XkX `ek\^i`kp gif^iXd
\c\d\ekj, O\e`fi dXeX^\d\ek `j i\jgfej`Yc\ ]fi gifm`[`e^ k_\ i\jfliZ\j i\hl`i\[ kf Zfe[lZk
\k_`Zj kiX`e`e^ Xe[ fg\iXk\ [XkX `ek\^i`kp \mXclXk`fe gifZ\[li\j, P_\p Xcjf `eZcl[\
i\jgfej`Y`c`kp ]fi Zi\Xk`e^ Xe \em`ifed\ek f] kiljk Xdfe^ k_\ jkX]] Xe[ Y\`e^ k_\ c\X[ X[mfZXk\
]fi gifdfk`e^ k_\ [XkX `ek\^i`kp gfc`Zp Xe[ k_\ `dgfikXeZ\ f] k\Z_e`ZXc \k_`Zj, P_\ MlXc`kp
=jjliXeZ\ @`i\Zkfi `j k_\ [\j`^eXk\[ \k_`Zj f]]`Z\i ]fi k_\ ?fdgXep,

& P_\ jkX]] `j i\jgfej`Yc\ ]fi X[_\i`e^ kf k_\ ZfdgXep \k_`Zj gfc`Zp Xj k_\p g\i]fid k_\`i
[lk`\j Xe[ i\jgfej`Y`c`k`\j XjjfZ`Xk\[ n`k_ jXdgc\ XeXcpj`j Xe[ i\gfik`e^, >p \o\Zlk`e^ k_`j
i\jgfej`Y`c`kp* [XkX gif[lZ\[ Yp =ZZlk\jk HXYfiXkfi`\j i\kX`ej `kj _`^_ `ek\^i`kp Z_XiXZk\i`jk`Zj
Xe[ n`k_jkXe[j k_\ i`^fij f] Xcc [XkX `ek\^i`kp Z_\Zbj,
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P_\ jkX]] `j Xcjf i\jgfej`Yc\ ]fi X[_\i`e^ kf Xcc cXYfiXkfip i\hl`i\d\ekj g\ikX`e`e^ kf dXelXc
[XkX \[`kj* [XkX kiXejZi`gk`fe Xe[ [XkX kiXZ\XY`c`kp, P_\j\ `eZcl[\ k_\ Xggc`ZXk`fe f] Xggifm\[
dXelXc g\Xb `ek\^iXk`fe Xe[ [fZld\ekXk`fe gifZ\[li\j, Ek Xcjf `eZcl[\j \jkXYc`j_`e^
kiXZ\XY`c`kp ]fi Xcc dXelXc i\jlckj ZXcZlcXk`fej Xe[ [XkX \[`kj,

7aUVP` FaNaRZR[a& P_\ =ZZlk\jk \k_`Zj jkXk\d\ek i\]c\Zkj k_\ jkXe[Xi[j k_Xk Xi\ \og\Zk\[ ]fi
Ylj`e\jj\j k_Xk gifm`[\ \em`ifed\ekXc j\im`Z\j kf i\^lcXk\[ \ek`k`\j Xe[ i\^lcXkfip X^\eZ`\j fe
X Zfdd\iZ`Xc YXj`j, P_\ Ak_`Zj Lfc`Zp `j Zfdgi`j\[ f] b\p \c\d\ekj k_Xk Xi\ \jj\ek`Xc kf
fi^Xe`qXk`fej k_Xk g\i]fid Z_\d`ZXc XeXcpj`j ]fi X ]\\, =j jlZ_* `k ]fZlj\j fe \c\d\ekj i\cXk\[
kf g\ijfeXc* k\Z_e`ZXc Xe[ Ylj`e\jj XZk`m`k`\j,

=ZZlk\jk HXYfiXkfi`\j gifm`[\j XeXcpk`ZXc Z_\d`jkip j\im`Z\j fe \em`ifed\ekXc dXkk\ij kf k_\
i\^lcXk\[ Zfddle`kp, P_\ [XkX k_\ ZfdgXep gif[lZ\j gifm`[\j k_\ ]fle[Xk`fe ]fi
[\k\id`e`e^ k_\ i`jb gi\j\ek\[ Yp X Z_\d`ZXc gfcclkXek kf _ldXe _\Xck_ Xe[ k_\ \em`ifed\ek,
P_\ \em`ifed\ekXc `e[ljkip `j [\g\e[\ek lgfe k_\ XZZliXk\ gfikiXpXc f] \em`ifed\ekXc
Z_\d`jkip [XkX, P_`j gifZ\jj `j i\c`Xek lgfe X _`^_ c\m\c f] jZ`\ek`]`Z Xe[ g\ijfeXc \k_`Zj,

Ek `j \jj\ek`Xc kf k_\ ?fdgXep k_Xk \XZ_ \dgcfp\\ le[\ijkXe[j k_\ \k_`ZXc Xe[ hlXc`kp jkXe[Xi[j
i\hl`i\[ kf nfib `e k_`j `e[ljkip, =ZZfi[`e^cp* =ZZlk\jk _Xj X[fgk\[ X Zf[\ f] \k_`Zj* n_`Z_
\XZ_ \dgcfp\\ `j \og\Zk\[ kf X[_\i\ kf Xj ]fccfnj8

" L\i]fid Z_\d`ZXc Xe[ d`ZifY`fcf^`ZXc XeXcpj`j lj`e^ XZZ\gk\[ jZ`\ek`]`Z giXZk`Z\j Xe[
gi`eZ`gc\j,

" L\i]fid kXjbj `e Xe _fe\jk* gi`eZ`gc\[ Xe[ `eZfiilgk`Yc\ dXee\i `ejg`i`e^ g\\ij $
jlYfi[`eXk\j,

" IX`ekX`e gif]\jj`feXc `ek\^i`kp Xj Xe `e[`m`[lXc,

" Lifm`[\ j\im`Z\j `e X Zfe]`[\ek`Xc* _fe\jk* Xe[ ]fik_i`^_k dXee\i,

" Lif[lZ\ i\jlckj k_Xk Xi\ XZZliXk\ Xe[ [\]\ej`Yc\,

" N\gfik [XkX n`k_flk Xep Zfej`[\iXk`fej f] j\c]+`ek\i\jk,

" ?fdgcp n`k_ Xcc g\ik`e\ek cXnj Xe[ i\^lcXk`fej XjjfZ`Xk\[ n`k_ Xjj`^e\[ kXjbj Xe[
i\jgfej`Y`c`k`\j,

6NaN <[aRT_Vaf C_\PRQb_R`& Bfli b\p \c\d\ekj Zfdgi`j\ k_\ =ZZlk\jk [XkX `ek\^i`kp jpjk\d,
LifZ\[li\j _Xm\ Y\\e `dgc\d\ek\[ ]fi Zfe[lZk`e^ [XkX `ek\^i`kp kiX`e`e^ Xe[ ]fi [fZld\ek`e^
k_Xk \dgcfp\\j Zfe]fid kf k_\ =ZZlk\jk @XkX Eek\^i`kp Xe[ Ak_`Zj gfc`Zp,

P_\ [XkX `ek\^i`kp gif^iXd Zfej`jkj f] iflk`e\ [XkX `ek\^i`kp \mXclXk`fe Xe[ [fZld\ekXk`fe
gifZ\[li\j kf g\i`f[`ZXccp dfe`kfi Xe[ [fZld\ek [XkX `ek\^i`kp, P_\j\ gifZ\[li\j Xi\
[fZld\ek\[ Xj OKLj, OKLj Xi\ Xggifm\[ Xe[ i\m`\n\[ XeelXccp ]fccfn`e^ k_\ gifZ\[li\j
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\dgcfp\[ ]fi Xcc =ZZlk\jk OKLj, @fZld\ekXk`fe XjjfZ`Xk\[ n`k_ [XkX `ek\^i`kp \mXclXk`fej `j
dX`ekX`e\[ fe ]`c\ Xe[ `j XmX`cXYc\ ]fi i\m`\n,

6NaN <[aRT_Vaf G_NV[V[T& =ZZlk\jk \dgcfp\\j i\Z\`m\ k\Z_e`ZXc \k_`Zj kiX`e`e^ [li`e^ e\n
\dgcfp\\ fi`\ekXk`fe, Adgcfp\\j Xi\ Xcjf i\hl`i\[ kf i\]i\j_ k_\`i \k_`ZXc Zfe[lZk X^i\\d\ek
XeelXccp* n_`Z_ m\i`]`\j k_\`i le[\ijkXe[`e^ f] =ZZlk\jk \k_`Zj gfc`Zp Xe[ k_\`i \k_`ZXc
i\jgfej`Y`c`k`\j, = YifZ_li\ jlddXi`q`e^ k_\ [\kX`cj f] k_\ =ZZlk\jk @XkX Eek\^i`kp Lfc`Zp `j
[`jki`Ylk\[ kf Xcc \dgcfp\\j n`k_ k_\ Ak_`ZXc ?fe[lZk =^i\\d\ek, P_\ i\]i\j_\[ X^i\\d\ek `j
Xgg\e[\[ kf \XZ_ `e[`m`[lXcsj kiX`e`e^ ]`c\,

P_\ kiX`e`e^ ]fZlj\j fe k_\ i\Xjfej ]fi k\Z_e`ZXc \k_`Zj kiX`e`e^* \ogcX`ej k_\ `dgXZk f] [XkX
]iXl[ fe _ldXe _\Xck_ Xe[ k_\ \em`ifed\ek* Xe[ `ccljkiXk\j k_\ Zfej\hl\eZ\j f] Zi`d`eXc
]iXl[ fe Ylj`e\jj\j Xe[ `e[`m`[lXc ZXi\\ij, =ZZlk\jk \k_`Zj gfc`Zp Xe[ Zf[\ f] \k_`Zj Xi\
i\m`\n\[ Xe[ \ogcX`e\[ ]fi \XZ_ e\n \dgcfp\\,

PiX`e`e^ fe [XkX `ek\^i`kp gifZ\[li\j Xi\ Zfe[lZk\[ Yp `e[`m`[lXc [\gXikd\ekj ]fi ^iflgj
`emfcm\[ `e [XkX fg\iXk`fej, P_\j\ `eZcl[\ gifZ\[li\j ]fi dXelXc Z_ifdXkf^iXg_`Z g\Xb
`ek\^iXk`fe* kiXZ\XY`c`kp ]fi dXelXc ZXcZlcXk`fej Xe[ [XkX kiXejZi`gk`fe,

6NaN <[aRT_Vaf G_NV[V[T 6\PbZR[aNaV\[, N\Zfi[j f] Xcc [XkX `ek\^i`kp kiX`e`e^ Xi\
dX`ekX`e\[ `e `e[`m`[lXc kiX`e`e^ ]fc[\ij, =kk\e[XeZ\ Xk Xcc kiX`e`e^ j\jj`fej `j [fZld\ek\[
Xe[ dX`ekX`e\[ `e k_\ kiX`e`e^ XiZ_`m\,

3PPbaR`a 6NaN <[aRT_Vaf N[Q 7aUVPNY 5\[QbPa 3T_RRZR[a =cc \dgcfp\\j Xi\ i\hl`i\[ kf
j`^e X @XkX Eek\^i`kp Xe[ Ak_`ZXc ?fe[lZk =^i\\d\ek XeelXccp, P_`j [fZld\ek `j XiZ_`m\[ `e
`e[`m`[lXc kiX`e`e^ ]`c\j* n_`Z_ Xi\ i\kX`e\[ ]fi [liXk`fe f] \dgcfpd\ek,

P_\ @XkX Eek\^i`kp Xe[ Ak_`ZXc ?fe[lZk =^i\\d\ek Xi\ Xj ]fccfnj2

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_%

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#
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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& @fZld\ek\[ gifZ\[li\j Xi\ \dgcfp\[ ]fi g\i]fid`e^ [XkX
`ek\^i`kp dfe`kfi`e^, P_\j\ `eZcl[\ i\^lcXi [XkX i\m`\n gifZ\[li\j Yp jlg\im`jfip Xe[
dXeX^\d\ek jkX]] &O\Zk`fe /0,5'* jlg\im`jfip i\m`\n Xe[ XggifmXc f] dXelXc `ek\^iXk`fej Xe[
g\i`f[`Z i\m`\nj f] C=HL Xl[`k kiX`cj ]ifd k_\ HEIO Xe[ Xcc Zfdglk\i Zfekifcc\[ XeXcpj`j,

4GZG CK\OK], =cc [XkX gif[lZ\[ Yp k_\ cXYfiXkfip le[\i^f\j j\m\iXc c\m\cj f] i\m`\n* n_`Z_
`eZcl[\j knf c\m\cj f] dXeX^\d\ek i\m`\n, @\k\Zk\[ [XkX XefdXc`\j k_Xk Xgg\Xi kf Y\ i\cXk\[
kf [XkX `ek\^i`kp `jjl\j Xi\ `jfcXk\[ ]fi ]lik_\i `em\jk`^Xk`fe, P_\ `em\jk`^Xk`fe `j Zfe[lZk\[
]fccfn`e^ k_\ gifZ\[li\j [\jZi`Y\[ `e k_`j j\Zk`fe,

>GT[GR AKGQ 9TZKMXGZOUT CK\OK] GTJ 2VVXU\GR, Nflk`e\ [XkX i\m`\n gifZ\[li\j ]fi Xcc
Z_ifdXkf^iXg_`Z gifZ\jj\j `eZcl[\j X i\m`\n f] Xcc dXelXc Z_ifdXkf^iXg_`Z g\Xb `ek\^iXk`fej,
P_`j i\m`\n `j g\i]fid\[ Yp k_\ dXeX^\d\ek jkX]] Xe[ Zfej`jkj f] X i\m`\n f] k_\ dXZ_`e\
`ek\^iXk`fe ZfdgXi\[ kf k_\ dXelXc `ek\^iXk`fe, IXelXc `ek\^iXk`fej* n_`Z_ _Xm\ Y\\e
g\i]fid\[ `e XZZfi[XeZ\ n`k_ =ZZlk\jk dXelXc g\Xb `ek\^iXk`fe gifZ\[li\j* Xi\ Xggifm\[ ]fi
]lik_\i gifZ\jj`e^ Xe[ i\c\Xj\, E[\ek`]`ZXk`fe f] jXdgc\j Xe[ XeXcpk\j `e n_`Z_ dXelXc
`ek\^iXk`fe _X[ Y\\e e\Z\jjXip dXp Y\ i\Zfi[\[ `e X i\gfik ZXj\ eXiiXk`m\ jg\Z`]`Z kf X
gXik`ZlcXi Zc`\ek Xe[ gifa\Zk i\hl`i\d\ek,

IXelXc `ek\^iXk`fej n_`Z_ Xi\ efk g\i]fid\[ kf =ZZlk\jk jg\Z`]`ZXk`fej Xi\ j\k Xj`[\ ]fi
Zfii\Zk`m\ XZk`fe* n_`Z_ dXp `eZcl[\ XeXcpjk i\kiX`e`e^ fi ]lik_\i `em\jk`^Xk`fe Xj e\Z\jjXip,

72=A 2[JOZ EXGOR CK\OK]% Cff[ =lkfdXk\[ HXYfiXkfip LiXZk`Z\ &C=HL' Xl[`kj Xi\
Zfdgi\_\ej`m\ [XkX gXZbX^\ Xl[`kj k_Xk `eZcl[\ X i\m`\n f] iXn [XkX* gifZ\jj cf^Yffbj*
gifZ\jj\[ [XkX i\gfikj Xe[ C=HL Xl[`k kiX`cj ]ifd `e[`m`[lXc `ejkild\ekj Xe[ HEIO, C=HL
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Xl[`k kiX`cj* n_`Z_ i\Zfi[ Xcc \c\Zkife`Z [XkX XZk`m`k`\j* Xi\ XmX`cXYc\ ]fi k_\ dXafi`kp f]
Zfdglk\i`q\[ d\k_f[fcf^p Xe[ k_\ cXYfiXkfip `e]fidXk`fe dXeX^\d\ek jpjk\d &HEIO',
P_\j\ Xl[`k kiX`cj Xi\ g\i`f[`ZXccp i\m`\n\[ kf [\k\id`e\ `] `ek\im\ek`fej g\i]fid\[ Yp
k\Z_e`ZXc jkX]] Zfejk`klk\ Xe Xggifgi`Xk\ XZk`fe, P_\ i\m`\n `j g\i]fid\[ fe X i\Z\ekcp
Zfdgc\k\[ afY Xe[ `eZcl[\j `ek\im`\nj n`k_ k_\ jkX]] n_f g\i]fid\[ k_\ XeXcpj`j, B`e[`e^j
`e[`ZXk`m\ f] `eXggifgi`Xk\ `ek\im\ek`fej fi [XkX `ek\^i`kp `jjl\j Xi\ `em\jk`^Xk\[ kf [\k\id`e\
k_\ ZXlj\ Xe[ k_\ \ok\ek f] k_\ XefdXcp,

5\[SVQR[aVNY ER]\_aV[T \S 6NaN <[aRT_Vaf <``bR`& @XkX `ek\^i`kp ZfeZ\iej dXp Y\ iX`j\[ Yp
Xep `e[`m`[lXc kf k_\`i jlg\im`jfi, Adgcfp\\j n`k_ [XkX `ek\^i`kp ZfeZ\iej j_flc[ XcnXpj
[`jZljj k_fj\ ZfeZ\iej n`k_ k_\`i `dd\[`Xk\ jlg\im`jfij Xj X ]`ijk jk\g lec\jj k_\ \dgcfp\\ `j
ZfeZ\ie\[ n`k_ k_\ Zfe]`[\ek`Xc`kp f] [`jZcfj`e^ [XkX `ek\^i`kp `jjl\j fi `j leZfd]fikXYc\
[`jZljj`e^ k_\ `jjl\ n`k_ k_\`i `dd\[`Xk\ jlg\im`jfij, P_\ jlg\im`jfi dXb\j Xe `e`k`Xc
Xjj\jjd\ek f] k_\ j`klXk`fe kf [\k\id`e\ `] k_\ ZfeZ\ie `j i\cXk\[ kf X [XkX `ek\^i`kp m`fcXk`fe,
P_fj\ `jjl\j k_Xk Xgg\Xi kf Y\ m`fcXk`fej Xi\ [fZld\ek\[ Yp k_\ jlg\im`jfi Xe[ i\]\ii\[ kf k_\
@`i\Zkfi f] MlXc`kp =jjliXeZ\ ]fi `em\jk`^Xk`fe,

@fZld\ek\[ gifZ\[li\j ]fi k_\ Zfe]`[\ek`Xc i\gfik`e^ f] [XkX `ek\^i`kp `jjl\j `e k_\ cXYfiXkfip
Xi\ gXik f] k_\ [XkX `ek\^i`kp gfc`Zp, P_\j\ gifZ\[li\j Xjjli\ k_Xk cXYfiXkfip jkX]] ZXe gi`mXk\cp
[`jZljj \k_`ZXc `jjl\j fi i\gfik `k\dj f] \k_`ZXc ZfeZ\ie n`k_flk ]\Xij f] i\g\iZljj`fej n`k_
j\e`fi jkX]],

Adgcfp\\j n`k_ [XkX `ek\^i`kp ZfeZ\iej k_Xk k_\p Zfej`[\i kf Y\ Zfe]`[\ek`Xc Xi\ [`i\Zk\[ kf k_\
?figfiXk\ DldXe N\jfliZ\j IXeX^\i `e @Xpkfe* J\n F\ij\p, P_\ DN IXeX^\i XZkj Xj X
Zfe[l`k kf XiiXe^\ X gi`mXk\ [`jZljj`fe Y\kn\\e k_\ \dgcfp\\ Xe[ k_\ ?figfiXk\ M= @`i\Zkfi
fi X cfZXc M= K]]`Z\i,

@li`e^ k_\ \dgcfp\\ + M= [`jZljj`fe* k_\ M= i\gi\j\ekXk`m\ \mXclXk\j k_\ j`klXk`fe gi\j\ek\[
Yp k_\ \dgcfp\\ kf [\k\id`e\ `] k_\ `jjl\ `j X [XkX `ek\^i`kp ZfeZ\ie fi X c\^`k`dXk\ giXZk`Z\, E]
k_\ giXZk`Z\ `j c\^`k`dXk\* k_\ M= i\gi\j\ekXk`m\ ZcXi`]`\j k_\ gifZ\jj ]fi k_\ \dgcfp\\ kf Xjjli\
le[\ijkXe[`e^, E] k_\ j`klXk`fe Xgg\Xij kf Y\ X [XkX `ek\^i`kp ZfeZ\ie* k_\ M= i\gi\j\ekXk`m\
`e`k`Xk\j X @XkX Eek\^i`kp Eem\jk`^Xk`fe ]fccfn`e^ k_\ gifZ\[li\j jg\Z`]`\[ `e OKL AM=.37,

6NaN <[aRT_Vaf <[cR`aVTNaV\[`, Bfccfn+lg `em\jk`^Xk`fej Xi\ Zfe[lZk\[ ]fi Xcc i\gfik\[
`ejkXeZ\j f] \k_`ZXc ZfeZ\ie i\cXk\[ kf [XkX `ek\^i`kp, Eem\jk`^Xk`fej Xi\ g\i]fid\[ `e X
Zfe]`[\ek`Xc dXee\i Yp j\e`fi dXeX^\d\ek XZZfi[`e^ kf X [fZld\ek\[ gifZ\[li\, P_\
flkZfd\ f] k_\ `em\jk`^Xk`fe `j [fZld\ek\[ Xe[ i\gfik\[ kf k_\ ZfdgXep gi\j`[\ek n_f _Xj
k_\ lck`dXk\ i\jgfej`Y`c`kp ]fi [\k\id`e`e^ k_\ ]`eXc Zflij\ f] XZk`fe `e k_\ dXkk\i,
Eem\jk`^Xk`fe [fZld\ekXk`fe `eZcl[\j Zfii\Zk`m\ XZk`fe i\Zfi[j* Zc`\ek efk`]`ZXk`fe `e]fidXk`fe
Xe[ [`jZ`gc`eXip XZk`fe flkZfd\j* n_`Z_ `j XiZ_`m\[ ]fi X g\i`f[ f] ]`m\ p\Xij,

P_\ `em\jk`^Xk`fej Xi\ Zfe[lZk\[ Yp k_\ j\e`fi jkX]] Xe[ jlg\im`jfip g\ijfee\c ]ifd k_\
X]]\Zk\[ Xi\X, P_\ `em\jk`^Xk`fej k\Xd `eZcl[\j k_\ HXYfiXkfip @`i\Zkfi Xe[ k_\ MlXc`kp
=jjliXeZ\ @`i\Zkfi, Eem\jk`^Xk`fej Xi\ Zfe[lZk\[ `e X Zfe]`[\ek`Xc dXee\i lek`c `k `j
Zfdgc\k\[ Xe[ i\jfcm\[,
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P_\ `em\jk`^Xk`fe `eZcl[\j X i\m`\n f] k_\ gi`dXip `e]fidXk`fe `e hl\jk`fe Yp k_\
`em\jk`^Xk`fej k\Xd, P_\ k\Xd g\i]fidj X i\m`\n f] XjjfZ`Xk\[ [XkX Xe[ j`d`cXi _`jkfi`ZXc [XkX
kf [\k\id`e\ `] gXkk\iej \o`jk, Eek\im`\nj Xi\ Zfe[lZk\[ n`k_ b\p jkX]] kf [\k\id`e\ k_\
i\Xjfej ]fi k_\ fYj\im\[ giXZk`Z\j,

Bfccfn`e^ [XkX Zfdg`cXk`fe* k_\ `em\jk`^Xk`fej k\Xd i\m`\nj Xcc `e]fidXk`fe kf ]fidlcXk\ X
Zfej\ejlj ZfeZclj`fe, P_\ `em\jk`^Xk`fe i\jlckj Xi\ [fZld\ek\[ Xcfe^ n`k_ k_\ i\Zfdd\e[\[
Zflij\ f] XZk`fe,

5\__RPaVcR 3PaV\[$ 5YVR[a A\aVSVPNaV\[ ! 6V`PV]YV[R& Eem\jk`^Xk`fej k_Xk i\m\Xc jpjk\dXk`Z
[XkX `ek\^i`kp `jjl\j n`cc Y\ i\]\ii\[ ]fi Zfii\Zk`m\ XZk`fe* i\jfclk`fe Xe[ [`jgfj`k`fe &O\Zk`fe
/1', E] k_\ `em\jk`^Xk`fe `e[`ZXk\j k_Xk Xe `dgXZk kf [XkX _Xj fZZlii\[ Xe[ k_\ [\]\Zk`m\ [XkX
_Xj Y\\e i\c\Xj\[ kf Zc`\ekj* Zc`\ek efk`]`ZXk`fe gifZ\[li\j n`cc Y\ `e`k`Xk\[ ]fccfn`e^ k_\ jk\gj
`e O\Zk`fe /5,4,

Ee Xcc ZXj\j f] [XkX `ek\^i`kp m`fcXk`fej* jfd\ c\m\c f] [`jZ`gc`eXip XZk`fe n`cc Y\ Zfe[lZk\[ fe
k_\ i\jgfej`Yc\ `e[`m`[lXc, P_\ c\m\c f] [`jZ`gc`e\ n`cc Y\ Zfej`jk\ek n`k_ k_\ m`fcXk`fe Xe[ dXp
iXe^\ ]ifd i\kiX`e`e^ Xe[-fi m\iYXc i\gi`dXe[ kf k\id`eXk`fe, = q\if kfc\iXeZ\ gfc`Zp `j `e
\]]\Zk ]fi le\k_`ZXc XZk`fej,
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,&) Z8 @\jZi`gk`fej f] b\p gfj`k`fej n`k_`e k_\ fi^Xe`qXk`fe Xi\ [\]`e\[ kf \ejli\
k_Xk Zc`\ekj Xe[ jkX]] le[\ijkXe[ [lk`\j Xe[ k_\ i\jgfej`Y`c`k`\j f] k_\ dXeX^\d\ek jkX]] Xe[
k_\ i\gfik`e^ i\cXk`fej_`gj Y\kn\\e gfj`k`fej,

5UNV_ZN[, N\jgfej`Yc\ ]fi Xcc cXYfiXkfip fg\iXk`fej Xe[ Ylj`e\jj XZk`m`k`\j, AjkXYc`j_\j k_\
ZfdgXep d`jj`fe Xe[ fYa\Zk`m\j `e i\jgfej\ kf Ylj`e\jj e\\[j, @`i\Zk jlg\im`j`fe f] \XZ_
cXYfiXkfip [`i\Zkfi* Zc`\ek j\im`Z\j* dXeX^\d\ek `e]fidXk`fe jpjk\dj* hlXc`kp XjjliXeZ\ Xe[
_\Xck_ Xe[ jX]\kp,

C_R`VQR[a'57B& N\jgfej`Yc\ ]fi fm\iXcc gifZ\jj `dgifm\d\ek ]fi Xcc Ylj`e\jj gifZ\jj\j, Ej
Xcjf i\jgfej`Yc\ ]fi MlXc`kp =jjliXeZ\* EP @\m\cfgd\ek Xe[ D\Xck_ Xe[ OX]\kp, N\gfikj
[`i\Zkcp kf k_\ ?_X`idXe-?AK,

?NO\_Na\_f 6V_RPa\_, N\gfikj kf k_\ ZfdgXep Li\j`[\ek-?AK, AjkXYc`j_\j cXYfiXkfip
fg\iXk`fej jkiXk\^p, @`i\Zk jlg\im`j`fe f] Zc`\ek j\im`Z\j* fi^Xe`Z Z_\d`jkip* `efi^Xe`Z
Z_\d`jkip* ]`\c[ j\im`Z\j* Xe[ jXdgc\ dXeX^\d\ek, IX`ekX`ej fg\iXk`feXc i\jgfej`Y`c`kp ]fi k_\
[\j`^eXk\[ i\^`feXc cXYfiXkfi`\j Xj [\]`e\[ `e k_\ =ZZlk\jk HXYfiXkfi`\j Ki^Xe`qXk`fe ?_Xik,
=jjld\j k_\ i\jgfej`Y`c`k`\j f] k_\ ?AK `e _`j XYj\eZ\,

IVPR C_R`VQR[a$ 5UVRS <[S\_ZNaV\[ BSSVPR_& N\gfikj kf Li\j`[\ek-?AK, @\m\cfgj EP
Of]knXi\ Xe[ _Xi[nXi\ X^\e[X, Lifm`[\j jpjk\d jkiXk\^`\j kf Zfdgc`d\ek ZfdgXep fYa\Zk`m\j,
IX`ekX`ej Xcc jf]knXi\ Xe[ _Xi[nXi\ lj\[ ]fi [XkX _Xe[c`e^,

IVPR C_R`VQR[a$ 5UVRS 8V[N[PVNY BSSVPR_, N\gfikj kf k_\ ZfdgXep Li\j`[\ek -?AK,
N\jgfej`Y`c`k`\j `eZcl[\ fm\ij\\`e^ k_\ B`eXeZ`Xc =ZZflek`e^ Xe[ DldXe N\jfliZ\
@\gXikd\ek* ?figfiXk\ LliZ_Xj`e^* ?figfiXk\ EP D\cg @\jb* Xe[ OXcXip Xe[ >\e\]`k
=[d`e`jkiXk`fe,

6V_RPa\_$ DbNYVaf 3``b_N[PR, N\gfikj kf k_\ ZfdgXep Li\j`[\ek-?AK Xe[ ]leZk`fej
`e[\g\e[\ekcp ]ifd cXYfiXkfip fg\iXk`fej, AjkXYc`j_\j k_\ ZfdgXep hlXc`kp X^\e[X* [\m\cfgj
hlXc`kp gifZ\[li\j* gifm`[\j Xjj`jkXeZ\ kf fg\iXk`fej fe hlXc`kp gifZ\[li\ `dgc\d\ekXk`fe*
Zffi[`eXk\j Xcc hlXc`kp Zfekifc XZk`m`k`\j* dfe`kfij k_\ hlXc`kp jpjk\d* Xe[ gifm`[\j hlXc`kp
jpjk\d ]\\[YXZb kf dXeX^\d\ek kf Y\ lj\[ ]fi gifZ\jj `dgifm\d\ek, =jjld\j k_\
i\jgfej`Y`c`k`\j f] k_\ ?AK `e k_\ XYj\eZ\ f] k_\ ?AK Xe[ k_\ Li\j`[\ek-?AK,

6V_RPa\_ 5YVR[a FR_cVPR`, N\gfikj kf k_\ HXYfiXkfip @`i\Zkfi, AjkXYc`j_\j Xe[ dX`ekX`ej
Zfddle`ZXk`fej Y\kn\\e Zc`\ekj Xe[ k_\ cXYfiXkfip g\ikX`e`e^ kf Zc`\ek i\hl`i\d\ekj n_`Z_ Xi\
i\cXk\[ kf jXdgc\ XeXcpj`j Xe[ [XkX [\c`m\iXYc\j, Ee`k`Xk\j Zc`\ek fi[\ij Xe[ jlg\im`j\j jXdgc\
cf^`e fg\iXk`fej,

@N[NTR_$ B_TN[VP` "B_TN[VP` GRPU[VPNY 6V_RPa\_#, N\gfikj kf k_\ cXYfiXkfip [`i\Zkfi,
@`i\Zkj k_\ fg\iXk`fej f] k_\ fi^Xe`Zj ^iflg* Zfej`jk`e^ f] fi^Xe`Zj gi\gXiXk`fe Xe[
`ejkild\ekXc XeXcpj`j, AjkXYc`j_\j [X`cp nfib jZ_\[lc\, Olg\im`j\j d\k_f[ `dgc\d\ekXk`fe*
Xggc`ZXk`fe* Xe[ [XkX gif[lZk`fe, N\jgfej`Yc\ ]fi ]fccfn`e^ MlXc`kp Opjk\d i\hl`i\d\ekj,
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IX`ekX`ej cXYfiXkfip `ejkild\ekXk`fe `e Xe fg\iXYc\ Zfe[`k`fe, =jjld\j k_\ i\jgfej`Y`c`k`\j f]
k_\ HXYfiXkfip @`i\Zkfi `e _`j XYj\eZ\,

@N[NTR_$ <[\_TN[VP` "<[\_TN[VP` GRPU[VPNY 6V_RPa\_#, N\gfikj kf k_\ cXYfiXkfip [`i\Zkfi,
@`i\Zkj k_\ fg\iXk`fej f] k_\ `efi^Xe`Zj ^iflg* Zfej`jk`e^ f] n\k Z_\d`jkip Xe[ k_\ d\kXcj
cXYfiXkfi`\j, AjkXYc`j_\j [X`cp nfib jZ_\[lc\, Olg\im`j\j d\k_f[ `dgc\d\ekXk`fe* Xggc`ZXk`fe*
Xe[ [XkX gif[lZk`fe, N\jgfej`Yc\ ]fi ]fccfn`e^ MlXc`kp Opjk\d i\hl`i\d\ekj, IX`ekX`ej
cXYfiXkfip `ejkild\ekXk`fe `e Xe fg\iXYc\ Zfe[`k`fe, =jjld\j k_\ i\jgfej`Y`c`k`\j f] k_\
HXYfiXkfip @`i\Zkfi `e _`j XYj\eZ\,

@N[NTR_$ 8VRYQ FR_cVPR`, N\gfikj kf k_\ cXYfiXkfip [`i\Zkfi, ?fe[lZkj ]`\c[ jXdgc`e^ Xe[
XeXcpj`j f] tXeXcpq\ `dd\[`Xk\cpu gXiXd\k\ij `e jlggfik f] fe^f`e^ ]`\c[ gifa\Zkj, N\jgfej`Yc\
]fi gifg\i Zfcc\Zk`fe* gi\j\imXk`fe* [fZld\ekXk`fe Xe[ j_`gd\ek f] ]`\c[ jXdgc\j, IX`ekX`ej
]`\c[ jXdgc`e^ Xe[ ]`\c[ `ejkild\ekXk`fe i\hl`i\[ kf g\i]fid gi`dXip i\jgfej`Y`c`k`\j,

@N[NTR_$ FNZ]YR @N[NTRZR[a, N\gfikj kf k_\ cXYfiXkfip [`i\Zkfi, @\m\cfgj* dX`ekX`ej
Xe[ \o\Zlk\j Xcc gifZ\[li\j i\hl`i\[ ]fi i\Z\`gk f] jXdgc\j* m\i`]`ZXk`fe f] gi\j\imXk`fe* Xe[
Z_X`e f] Zljkf[p [fZld\ekXk`fe, N\jgfej`Yc\ ]fi dX`ekX`e`e^ Xe[ [fZld\ek`e^ j\Zli\
jkfiX^\* [\c`m\ip f] jXdgc\j kf cXYfiXkfip le`kj fe i\hl\jk Xe[ Zfli`\i j\im`Z\j,

@N[NTR_$ ;RNYaU N[Q FNSRaf& N\gfikj kf k_\ Li\j`[\ek-?AK, N\jgfej`Yc\ ]fi [\m\cfg`e^
ZfdgXep jX]\kp gif^iXd Xe[ Z_\d`ZXc _p^`\e\ gcXe, N\m`\nj Xe[ lg[Xk\j k_\j\ gcXej
XeelXccp, N\jgfej`Yc\ ]fi \dgcfp\\ kiX`e`e^ fe i\c\mXek _\Xck_ Xe[ jX]\kp kfg`Zj, @fZld\ekj
\dgcfp\\ kiX`e`e^, IXeX^\j cXYfiXkfip nXjk\ dXeX^\d\ek gif^iXd,

Fb]R_cV`\_$ JRa 5URZV`a_f, N\gfikj kf k_\ `efi^Xe`Zj dXeX^\i, Ao\Zlk\j [X`cp XeXcpj`j
jZ_\[lc\, Olg\im`j\j k_\ XeXcpj`j f] jXdgc\j ]fi n\k Z_\d`jkip gXiXd\k\ij lj`e^ mXc`[*
[fZld\ek\[ d\k_f[fcf^p, IX`ekX`ej `ejkild\ekXk`fe `e Xe fg\iXYc\ Zfe[`k`fe, N\m`\nj [XkX
]fi Zfdgc`XeZ\ kf hlXc`kp Xe[ d\k_f[fcf^`ZXc i\hl`i\d\ekj, =jjld\j k_\ i\jgfej`Y`c`k`\j f] k_\
Eefi^Xe`Zj IXeX^\i `e _`j XYj\eZ\,

Fb]R_cV`\_$ @RaNY`, N\gfikj kf k_\ `efi^Xe`Zj dXeX^\i, Ao\Zlk\j [X`cp XeXcpj`j jZ_\[lc\,
Olg\im`j\j k_\ XeXcpj`j f] jXdgc\j ]fi d\kXcc`Z \c\d\ekj lj`e^ mXc`[* [fZld\ek\[ d\k_f[fcf^p,
@fZld\ekj Xcc gifZ\[li\j Xe[ [XkX gif[lZk`fe XZk`m`k`\j, IX`ekX`ej `ejkild\ekXk`fe `e Xe
fg\iXYc\ Zfe[`k`fe, N\m`\nj [XkX ]fi Zfdgc`XeZ\ kf hlXc`kp Xe[ d\k_f[fcf^`ZXc i\hl`i\d\ekj,

Fb]R_cV`\_$ B_TN[VP C_R]N_NaV\[, N\gfikj kf k_\ fi^Xe`Zj dXeX^\i, Ao\Zlk\j k_\ [X`cp
jXdgc\ gi\gXiXk`fe jZ_\[lc\, L\i]fidj k_\ \okiXZk f] dlck`+d\[`X jXdgc\j ]fi fi^Xe`Z
Zfejk`kl\ekj lj`e^ mXc`[* [fZld\ek\[ d\k_f[fcf^p, Li\gXi\j [fZld\ekXk`fe ]fi \okiXZk\[
jXdgc\j, =jjld\j Zljkf[p lek`c kiXej]\i ]fi XeXcpj`j,

GRPU[VPNY Fb]]\_a Fb]R_cV`\_$ B_TN[VP`, N\gfikj kf k_\ fi^Xe`Z dXeX^\i, Km\ij\\j Xcc
`ejkild\ek dX`ek\eXeZ\ Xe[ e\n \hl`gd\ek `ejkXccXk`fe, ?fe[lZkj d\k_f[ [\m\cfgd\ek Xe[
`dgc\d\ekXk`fe kXjbj,
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3``V`aN[a @N[NTR_$ B_TN[VP`, N\gfikj kf k_\ fi^Xe`Zj dXeX^\i, Aog\[`k\j k_\ XeXcpj`j f]
jXdgc\j Xe[ jXdgc\ \okiXZkj, Ao\Zlk\j [X`cp XeXcpj`j jZ_\[lc\, Olg\im`j\j k_\ XeXcpj`j f]
jXdgc\j ]fi fi^Xe`Z gXiXd\k\ij lj`e^ mXc`[* [fZld\ek\[ d\k_f[fcf^p, @fZld\ekj Xcc [XkX
Xe[ [XkX gif[lZk`fe XZk`m`k`\j, IX`ekX`ej `ejkild\ekXk`fe `e Xe fg\iXYc\ Zfe[`k`fe, N\m`\nj
[XkX ]fi Zfdgc`XeZ\ kf hlXc`kp Xe[ d\k_f[fcf^`ZXc i\hl`i\d\ekj, =jjld\j k_\ i\jgfej`Y`c`k`\j
f] k_\ Ki^Xe`Zj IXeX^\i `e _`j XYj\eZ\,

Fb]R_cV`\_$ ER]\_a 9R[R_NaV\[& N\gfikj kf k_\ fi^Xe`Zj dXeX^\i, ?fdg`c\j iXn Xe[
gifZ\jj\[ jXdgc\ [XkX Xe[ Xjj\dYc\j `ekf Zc`\ek+i\X[p i\gfikj, Ee`k`Xk\j i\gfik jZXee`e^ ]fi
XiZ_`m`e^ gligfj\j, IX`ekX`ej iXn YXkZ_ [XkX `e XZZ\jj`Yc\ jkfiX^\, IX`cj Zfdgc\k\[ i\gfikj kf
Zc`\ekj XZZfi[`e^ kf jg\Z`]`\[ i\gfik klieXifle[ jZ_\[lc\,

DbNYVaf 3``b_N[PR BSSVPR_`& N\gfikj kf k_\ @`i\Zkfi* MlXc`kp =jjliXeZ\, L\i]fidj hlXc`kp
Zfekifc [XkX i\m`\n ]fi ki\e[ dfe`kfi`e^ gligfj\j, ?fe[lZkj `ek\ieXc Xl[`kj Xe[ gi\gXi\j
i\gfikj ]fi dXeX^\d\ek i\m`\n, Km\ij\\j gif]`Z`\eZp k\jk`e^ gif^iXd, LifZ\jj hlXc`kp
Zfekifc [XkX ]fi jkXk`jk`ZXc gligfj\j, =jjld\j k_\ i\jgfej`Y`c`k`\j f] k_\ MlXc`kp =jjliXeZ\
@`i\Zkfi `e _`j XYj\eZ\,

,&* %

=cc gfk\ek`Xc cXYfiXkfip \dgcfp\\j Xi\ jZi\\e\[ Xe[ `ek\im`\n\[ Yp _ldXe i\jfliZ\j Xe[
k\Z_e`ZXc jkX]] gi`fi kf k_\`i _`i\, P_\ gi\+jZi\\e gifZ\jj `eZcl[\j X i\m`\n f] k_\`i
hlXc`]`ZXk`fej `eZcl[`e^ \[lZXk`fe* kiX`e`e^ Xe[ nfib \og\i`\eZ\ kf m\i`]p k_Xk k_\p _Xm\
X[\hlXk\ jb`ccj kf g\i]fid k_\ kXjbj f] k_\ afY,

J\ncp _`i\[ \dgcfp\\j i\Z\`m\ fi`\ekXk`fe kiX`e`e^ Y\^`ee`e^ k_\ ]`ijk [Xp f] \dgcfpd\ek Yp
k_\ ?fdgXep, Ki`\ekXk`fe kiX`e`e^ Zfej`jkj f] `e`k`Xc _\Xck_ Xe[ jX]\kp kiX`e`e^ `eZcl[`e^
^\e\iXc cXYfiXkfip jX]\kp* g\ijfeXc gifk\Zk`fe Xe[ Yl`c[`e^ \mXZlXk`fe, Ki`\ekXk`fe Xcjf
`eZcl[\j hlXc`kp XjjliXeZ\ gif^iXd kiX`e`e^* [XkX `ek\^i`kp kiX`e`e^* Xe[ Xe fm\im`\n f] k_\
?fdgXepsj ^fXcj* fYa\Zk`m\j* d`jj`fe* Xe[ m`j`fe,

=cc k\Z_e`ZXc jkX]] i\Z\`m\j kiX`e`e^ kf [\m\cfg Xe[ [\dfejkiXk\ gif]`Z`\eZp ]fi k_\ d\k_f[j
k_\p g\i]fid, J\n XeXcpjkj nfib le[\i jlg\im`j`fe lek`c k_\ jlg\im`jfip jkX]] `j jXk`j]`\[ k_Xk
X k_fifl^_ le[\ijkXe[`e^ f] k_\ d\k_f[ `j XggXi\ek Xe[ d\k_f[ gif]`Z`\eZp _Xj Y\\e
[\dfejkiXk\[* k_ifl^_ X gi\Z`j`fe Xe[ XZZliXZp jkl[p k_Xk _Xj Y\\e [fZld\ek\[* i\m`\n\[
Xe[ Xggifm\[ Yp k_\ M= OkX]], @XkX ]ifd k_\ jkl[p `j ZfdgXi\[ kf d\k_f[ XZZ\gkXeZ\ c`d`kj,
E] k_\ [XkX `j leXZZ\gkXYc\* X[[`k`feXc kiX`e`e^ `j i\hl`i\[, P_\ XeXcpjk dXp Xcjf [\dfejkiXk\
gif]`Z`\eZp Yp gif[lZ`e^ XZZ\gkXYc\ [XkX k_ifl^_ k_\ XeXcpj`j f] Xe `e[\g\e[\ekcp gi\gXi\[
gif]`Z`\eZp jXdgc\,

Ee[`m`[lXc gif]`Z`\eZp `j [\dfejkiXk\[ XeelXccp ]fi \XZ_ d\k_f[ g\i]fid\[, @XkX ]ifd `e`k`Xc
Xe[ Zfek`el`e^ gif]`Z`\eZp [\dfejkiXk`fej Xi\ XiZ_`m\[ `e k_\ `e[`m`[lXcsj kiX`e`e^ ]fc[\i,

,&+ , P_\ _ldXe i\jfliZ\j [\gXikd\ek gi\gXi\j X kiX`e`e^ ]`c\ ]fi
\m\ip e\n \dgcfp\\, =cc `e]fidXk`fe i\cXk\[ kf hlXc`]`ZXk`fej* \og\i`\eZ\* \ok\ieXc kiX`e`e^
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Zflij\j* Xe[ \[lZXk`fe Xi\ gcXZ\[ `ekf k_\ ]`c\, R\i`]`ZXk`fe [fZld\ekXk`fe ]fi fi`\ekXk`fe*
_\Xck_ $ jX]\kp* hlXc`kp XjjliXeZ\* Xe[ \k_`Zj kiX`e`e^ `j Xcjf `eZcl[\[ `e k_\ ]`c\,

=[[`k`feXc kiX`e`e^ [fZld\ekXk`fe `j X[[\[ kf k_\ ]`c\ Xj `k `j [\m\cfg\[, P_`j `eZcl[\j
[fZld\ekXk`fe f] OKL le[\ijkXe[`e^* [XkX ]fi `e`k`Xc Xe[ Zfek`el`e^ [\dfejkiXk`fej f]
gif]`Z`\eZp* g\i]fidXeZ\ \mXclXk`fe jkl[p [XkX Xe[ efk\j Xe[ Xkk\e[XeZ\ c`jkj ]ifd ^iflg
kiX`e`e^ j\jj`fej,

P_\ MlXc`kp =jjliXeZ\ @\gXikd\ek dX`ekX`ej k_\ \dgcfp\\ kiX`e`e^ [XkXYXj\, P_`j [XkXYXj\ `j
X Zfdgi\_\ej`m\ `em\ekfip f] kiX`e`e^ [fZld\ekXk`fe ]fi \XZ_ `e[`m`[lXc \dgcfp\\, P_\
[XkXYXj\ \eXYc\j jlg\im`jfij kf fYkX`e Zlii\ek jkXklj `e]fidXk`fe fe kiX`e`e^ [XkX ]fi
`e[`m`[lXc \dgcfp\\j fe X afY jg\Z`]`Z YXj`j, Ek Xcjf \eXYc\j k_\ dXeX^\d\ek jkX]] kf `[\ek`]p
kiX`e`e^ [fZld\ekXk`fe `e e\\[ f] Zfdgc\k`fe,

Adgcfp\\ jg\Z`]`Z [XkXYXj\ i\Zfi[j Xi\ Zi\Xk\[ Yp _ldXe i\jfliZ\j fe k_\ [Xk\ f] _`i\, @XkX
YXj\ ]`\c[j ]fi afY jg\Z`]`Z i\hl`i\d\ekj jlZ_ Xj OKL [fZld\ekXk`fe f] le[\ijkXe[`e^ Xe[
XeelXc [\dfejkiXk`fe f] XeXcpk`ZXc ZXgXY`c`kp Xi\ XlkfdXk`ZXccp ^\e\iXk\[ n_\e k_\ jlg\im`jfi
Xjj`^ej X afY i\jgfej`Y`c`kp, Adgcfp\\j XZbefnc\[^\ k_Xk k_\`i OKL i\jgfej`Y`c`k`\j _Xm\ Y\\e
jXk`j]`\[ lj`e^ X j\Zli\ \c\Zkife`Z gifZ\jj n_`Z_ lg[Xk\j k_\ [XkXYXj\ i\Zfi[, N\gfikj Xi\
gif[lZ\[ n_`Z_ jlddXi`q\ k_\ hlXc`]`ZXk`fej f] `e[`m`[lXc \dgcfp\\j fi [\gXikd\ekj,



DKIZOUT ,%'1 DOMTGZUX_ 2VVXU\GRY
LX^\ 0. f] /.6

N\m`j`fe @Xk\8 B\YilXip 0./2

-&( F<9A3GBEL 3CCEBI3?F

8 LifZ\[li\j _Xm\ Y\\e [\m\cfg\[ ]fi \jkXYc`j_`e^ k_\ kiXZ\XY`c`kp f] [XkX Xe[
[fZld\ekj, P_\ gifZ\[li\ Zfej`jkj f] X j`^eXkli\ _`\iXiZ_p* `e[`ZXk`e^ c\m\cj f] Xlk_fi`qXk`fe
]fi j`^eXkli\ XggifmXcj f] [XkX Xe[ `e]fidXk`fe n`k_`e k_\ fi^Xe`qXk`fe, O`^eXkli\ Xlk_fi`kp `j
^iXek\[ ]fi XggifmXc f] jg\Z`]`Z XZk`fej YXj\[ fe gfj`k`feXc _`\iXiZ_p n`k_`e k_\ fi^Xe`qXk`fe
Xe[ befnc\[^\ f] k_\ fg\iXk`fe k_Xk i\hl`i\j j`^eXkli\ XggifmXc, OKL AM=.10 O`^eXkli\
=lk_fi`kp \ogcX`ej k_\ gifZ\jj f] =ZZlk\jk O`^eXkli\ =lk_fi`kp Xe[ k_\ lj\ f] \c\Zkife`Z
j`^eXkli\j `e k_\ cXYfiXkfip, = cf^ f] j`^eXkli\j Xe[ `e`k`Xcj f] Xcc \dgcfp\\j `j dX`ekX`e\[ Yp
k_\ DN OkX]] ]fi Zifjj+i\]\i\eZ`e^ gligfj\j,

-&) ,

5UNV_ZN[, =lk_fi`qXk`fe ]fi ZfekiXZkj Xe[ Y`e[`e^ X^i\\d\ekj n`k_ flkj`[\ gXik`\j,
=ggifmXc f] ]`eXc i\gfikj* hlXc`kp XjjliXeZ\ gfc`Zp* OKLj* gifa\Zk jg\Z`]`Z M=Lj* [XkX i\m`\n
Xe[ XggifmXc `e c`\l f] k\Z_e`ZXc dXeX^\ij, Jfk\8 ?fekiXZk j`^eXkli\ Xlk_fi`kp i\j`[\j n`k_
?fdgXep f]]`Z\ij fecp* n_`Z_ `eZcl[\ k_\ ?_X`idXe* ?_`\] B`eXeZ`Xc K]]`Z\i Xe[
Li\j`[\ek-?AK =[d`e`jkiXk`fe,

C_R`VQR[a'57B& =ggifmXc f] hlXc`kp XjjliXeZ\ gfc`Zp `e c`\l f] k_\ @`i\Zkfi* MlXc`kp
=jjliXeZ\, EP @\m\cfgd\ek Xe[ D\Xck_ Xe[ OX]\kp gliZ_Xj\ XggifmXcj `e H`\l f] EP Xe[ D $
O dXeX^\ij,

?NO\_Na\_f 6V_RPa\_, =ggifmXc f] ]`eXc i\gfikj `e k_\ XYj\eZ\ f] k_\ Li\j`[\ek, =ggifmXc f]
OKLj* gifa\Zk jg\Z`]`Z M=Lj* [XkX i\m`\n Xe[ XggifmXc `e c`\l f] k\Z_e`ZXc dXeX^\ij,
AjkXYc`j_\j Xe[ `dgc\d\ekj k\Z_e`ZXc gfc`Zp,

IVPR C_R`VQR[a$ 5UVRS <[S\_ZNaV\[ BSSVPR_, @\gXikd\ek jg\Z`]`Z jlggc`\j gliZ_Xj\, IEO
gfc`Zp,

6V_RPa\_$ DbNYVaf 3``b_N[PR, =ggifmXc f] ]`eXc i\gfikj Xe[ hlXc`kp XjjliXeZ\ gfc`Zp `e k_\
XYj\eZ\ f] k_\ Li\j`[\ek, =ggifmXc f] OKLj* gifa\Zk jg\Z`]`Z M=Lj* [XkX i\m`\n Xe[ XggifmXc
`e c`\l f] k\Z_e`ZXc dXeX^\ij,

6V_RPa\_$ 5YVR[a FR_cVPR`, M=L Xe[ jXdgc`e^ Xe[ XeXcpj`j gcXe XggifmXc, Lifa\Zk jg\Z`]`Z
ZfekiXZkj* gi`Z`e^* Xe[ gi`Z\ df[`]`ZXk`fe X^i\\d\ekj, =ggifmXc Xe[ XZZ\gkXeZ\ f] `eZfd`e^
nfib* ?c`\ek j\im`Z\j gfc`Zp,

@N[NTR_`$ GRPU[VPNY 6R]N_aZR[a`, I\k_f[fcf^p Xe[ [\gXikd\ek jg\Z`]`Z M=Lj, @XkX
i\m`\n Xe[ XggifmXc* [\gXikd\ek jg\Z`]`Z jlggc`\j gliZ_Xj\, P\Z_e`ZXc XggifmXc f] OKLj,

@N[NTR_$ FNZ]YR @N[NTRZR[a, Ee`k`Xk`fe f] cXYfiXkfip jXdgc\ Zljkf[p Xe[ XZZ\gkXeZ\ f]
Xcc jXdgc\j, =ggifmXc f] [\gXikd\ek gfc`Z`\j Xe[ gifZ\[li\j, @\gXikd\ek jg\Z`]`Z jlggc`\j
gliZ_Xj\,
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@N[NTR_$ ;RNYaU ! FNSRaf& =ggifmXc f] _\Xck_ Xe[ jX]\kp gfc`Zp `e k_\ XYj\eZ\ f] k_\
Li\j`[\ek Xe[ Ao\Zlk`m\ R`Z\ Li\j`[ek, =ggifmXc f] _\Xck_ Xe[ jX]\kp OKLj, SXjk\
dXe`]\jk`e^ Xe[ XggifmXc,

3``V`aN[a @N[NTR_`2 GRPU[VPNY 6R]N_aZR[a`, @XkX i\m`\n XggifmXc* gliZ_Xj`e^ f]
\og\e[XYc\ jlggc`\j,

Fb]R_cV`\_$ 8VRYQ FR_cVPR`, OXdgc`e^ gcXe [\j`^e Xe[ XggifmXc, @XkX i\m`\n ]fi ]`\c[
gXiXd\k\ij, OkXk\ ]fid Z\ik`]`ZXk`fe, @\gXikd\ek gfc`Z`\j Xe[ gifZ\[li\j, @\gXikd\ek
jg\Z`]`Z jlggc`\j gliZ_Xj\,

Fb]R_cV`\_`$ GRPU[VPNY 6R]N_aZR[a`, @XkX i\m`\n XggifmXc* gliZ_Xj`e^ f] \og\e[XYc\
jlggc`\j,

-&* , =cc cXYfiXkfip XZk`m`k`\j i\cXk\[ kf jXdgc\ Zljkf[p Xe[ ^\e\iXk`fe
fi i\c\Xj\ f] [XkX dljk Y\ Xggifm\[ lj`e^ \`k_\i `e`k`Xcj* j`^eXkli\j fi \c\Zkife`Z* gXjjnfi[
gifk\Zk\[ gifZ\[li\j, P_\ `e[`m`[lXc* n_f Xggc`\j _`j j`^eXkli\ `e`k`Xc fi gXjjnfi[ kf Xe
XZk`m`kp fi [fZld\ek* `j Xlk_fi`q\[ kf [f jf n`k_`e k_\ c`d`kj Xjj`^e\[ kf k_\d Yp k_\`i
jlg\im`jfi, =cc ni`kk\e j`^eXkli\j Xe[ `e`k`Xcj dljk Y\ Xggc`\[ `e X i\X[XYc\ ]fidXk k_Xk ZXe Y\
Zifjj+i\]\i\eZ\[ kf k_\ j`^eXkli\j Xe[ `e`k`Xcj cf^ `] e\Z\jjXip,

-&+ % P_\ DN ^iflg dX`ekX`ej X j`^eXkli\ Xe[ `e`k`Xcj cf^, J\n
\dgcfp\\ j`^eXkli\j Xe[ `e`k`Xcj Xi\ Xgg\e[\[ kf k_\ cf^ fe k_\ ]`ijk [Xp f] \dgcfpd\ek,
O`^eXkli\ f] `e[`m`[lXcj ef cfe^\i \dgcfp\[ Yp k_\ ZfdgXep Xi\ i\kX`e\[* Ylk XeefkXk\[ n`k_
k_\`i [Xk\ f] k\id`eXk`fe,

-&, G\p k\Z_e`ZXc jkX]] n`cc j`^e X c`XY`c`kp [fZld\ek ]fi k_\`i j`^eXkli\j
[\j`^eXk`e^ k_\ lj\ f] k_\`i \c\Zkife`Z j`^eXkli\j fe Xe XeelXc YXj`j, MlXc`kp =jjliXeZ\ k\Xd b\\gj
X n\k Zfgp f] k_\j\ j`^eXkli\j fe ]fid M=//3,
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.&( 6B5H@7AG3G<BA ! 6B5H@7AG 5BAGEB?

8 @fZld\ek Zfekifc gfc`Z`\j _Xm\ Y\\e \jkXYc`j_\[ n_`Z_ jg\Z`]p k_Xk Xep
[fZld\ek lj\[ Xj Xe `e]fidXk`fe jfliZ\ fi ]fi i\Zfi[`e^ XeXcpk`ZXc fi hlXc`kp Zfekifc
`e]fidXk`fe dljk Y\ dXeX^\[ lj`e^ [\]`e\[ [fZld\ek Zfekifc gifZ\[li\j, =ZZfi[`e^cp*
gfc`Z`\j Xe[ gifZ\[li\j i\hl`i\[ ]fi k_\ Zfekifc* gifk\Zk`fe* Xe[ jkfiX^\ f] Xep `e]fidXk`fe
i\cXk\[ kf k_\ gif[lZk`fe f] XeXcpk`ZXc [XkX Xe[ k_\ fg\iXk`fe f] k_\ hlXc`kp jpjk\d kf Xjjli\ `kj
`ek\^i`kp Xe[ kiXZ\XY`c`kp _Xm\ Y\\e \jkXYc`j_\[ Xe[ `dgc\d\ek\[ `e k_\ cXYfiXkfip, P_\ jpjk\d
ZfekX`ej jl]]`Z`\ek Zfekifcj ]fi dXeX^`e^* XiZ_`m`e^ Xe[ i\ZfejkilZk`e^ Xcc gifZ\jj jk\gj n_`Z_
Zfeki`Ylk\[ kf k_\ ^\e\iXk`fe f] Xe XeXcpk`ZXc k\jk i\jlck, Qj`e^ k_`j jpjk\d* Xe Xl[`k kiX`c ]fi
i\gfik\[ [XkX ZXe Y\ gif[lZ\[* \jkXYc`j_`e^ Zfdgc\k\ kiXZ\XY`c`kp ]fi k_\ i\jlck,

.&) , =[d`e`jkiXk`m\ &efe+XeXcpk`ZXc' i\Zfi[j Xi\ dXeX^\[ Yp k_\ hlXc`kp
XjjliXeZ\ [\gXikd\ek, P_\j\ i\Zfi[j Zfej`jk f] \c\Zkife`Z [fZld\ekj n_`Z_ Xi\ i\kX`e\[ `e X
c`d`k\[ XZZ\jj \c\Zkife`Z [`i\Zkfip fi gXg\i [fZld\ekj* n_`Z_ Xi\ i\c\Xj\[ kf k_\ k\Z_e`ZXc jkX]]
lgfe jg\Z`]`Z i\hl\jk,

, P_\ hlXc`kp XjjliXeZ\ ^iflg Xggifm\j Xe[
dXeX^\j Xcc ]fidj lj\[ Xj \`k_\i jkXe[+Xcfe\ [fZld\ekj fi `e cf^Yffbj kf \ejli\ k_\`i
kiXZ\XY`c`kp, Bfidj Xi\ ^\e\iXk\[ Xj Zfdglk\i ]`c\j fecp Xe[ Xi\ dX`ekX`e\[ `e X c`d`k\[ XZZ\jj
dXjk\i [`i\Zkfip, P_\ M= jkX]] Xcjf dXeX^\j Xe[ Xggifm\j df[`]`ZXk`fej kf \o`jk`e^ ]fidj,
KYjfc\k\ \[`k`fej f] df[`]`\[ ]fidj Xi\ i\kX`e\[ ]fi j\m\e p\Xij,

=ggifm\[ ]fidj Xi\ Xjj`^e\[ X 3+Z_XiXZk\i Xcg_Xeld\i`Z Zf[\, P_\ ]`ijk knf Xcg_X Z_XiXZk\ij
[\j`^eXk\ k_\ [\gXikd\ek k_Xk lj\j k_\ ]fid9 k_\ e\ok k_i\\ [`^`kj Xi\ j\hl\ek`Xccp Xjj`^e\[
eldY\i,

J\n ]fidj dljk `eZcl[\ k_\ eXd\ =ZZlk\jk HXYfiXkfi`\j Xe[ Xggifgi`Xk\ jgXZ\j ]fi j`^eXkli\j
f] XggifmXc Xe[ [Xk\j, Blik_\i [\j`^e jg\Z`]`ZXk`fej Xi\ k_\ i\jgfej`Y`c`kp f] k_\ fi`^`eXk`e^
[\gXikd\ek,

P_\ k\Z_e`ZXc jkX]] `j i\hl`i\[ kf Zfdgc\k\ Xcc ]fidj kf k_\ dXo`dld \ok\ek gfjj`Yc\, E]
`e]fidXk`fe ]fi X jg\Z`]`Z `k\d `j leXmX`cXYc\* k_\ XeXcpjk `j i\hl`i\[ kf tVu k_\ `e]fidXk`fe
YcfZb, P_\ jkX]] `j Xcjf i\hl`i\[ kf tVu k_\ leZfdgc\k\[ gfik`fej f] X cf^Yffb fi cf^Yffb
]fid `] k_\ [Xpsj XeXcpj`j [f\j efk ]`cc k_\ \ek`i\ gX^\ f] k_\ ]fid,

, =cc cXYfiXkfip cf^Yffbj Xi\ Zfekifcc\[ [fZld\ekj k_Xk Xi\ Zfdgi`j\[ f]
Xggifm\[ ]fidj lj\[ kf [fZld\ek jg\Z`]`Z gifZ\jj\j, J\n cf^j Xi\ eldY\i\[ Xe[ `jjl\[ kf X
jg\Z`]`Z `e[`m`[lXc n_f `j Xjj`^e\[ i\jgfej`Y`c`kp ]fi k_\ cf^, Kc[ cf^j Xi\ i\klie\[ kf M= ]fi
\ekip `ekf k_\ [fZld\ek XiZ_`m\ jpjk\d n_\i\ k_\p Xi\ i\kX`e\[ ]fi j\m\e &5' p\Xij,
HXYfiXkfip jkX]] dXp _fc[ X dXo`dld f] knf Zfej\Zlk`m\cp [Xk\[ cf^Yffbj f] k_\ jXd\ kpg\
`e k_\ cXYfiXkfip `eZcl[`e^ k_\ dfjk i\Z\ekcp `jjl\[ Yffb kf j`dgc`]p i\m`\n f] i\Z\ekcp
Zfdgc\k\[ XeXcpj`j,

G\p cXYfiXkfip [fZld\ekj k_Xk Xi\ [`jki`Ylk\[ `ek\ieXccp Xe[
\ok\ieXccp Xi\ eldY\i\[ ]fi kiXZb`e^ gligfj\j, Ee[`m`[lXcj i\Z\`m`e^ [fZld\ekj* n_f dljk Y\
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`e]fid\[ n_\e Z_Xe^\j fZZli* i\Z\`m\ Zfekifcc\[ Zfg`\j f] k_fj\ [fZld\ekj, ?fekifcc\[
jkXklj j`dgc`]`\j [fZld\ek lg[Xk\j Xe[ i\ki`\mXc f] flk[Xk\[ [fZld\ekj, ?fekifc `j
dX`ekX`e\[ k_ifl^_ X [fZld\ek eldY\i`e^ gifZ\[li\ Xe[ [fZld\ek Zfekifc cf^Yffb n_`Z_
`[\ek`]`\j k_\ `e[`m`[lXc i\Z\`m`e^ k_\ Zfekifcc\[ [fZld\ek Xe[ k_\ [Xk\ f] i\Z\`gk, G\p
[fZld\ekj Xi\ Xcjf [`jki`Ylk\[ Xj leZfekifcc\[ [fZld\ekj `] k_\ i\Z`g`\ek [f\j efk i\hl`i\
lg[Xk\[ Zfg`\j n_\e Z_Xe^\j fZZli, G\p [fZld\ekj `e leZfekifcc\[ jkXklj Xi\ eldY\i\[ Xe[
kiXZb\[ lj`e^ k_\ jXd\ gifZ\[li\j Xj Zfekifcc\[ [fZld\ekj,

DbNYVaf Ff`aRZ` @N[bNY "DF@#& =cc MOIj Xi\ Xjj`^e\[ X eldY\i gi`fi kf [`jki`Ylk`fe,
P_\ eldY\i* [Xk\ f] [`jki`Ylk`fe* Xe[ `[\ek`kp f] k_\ `e[`m`[lXc i\Z\`m`e^ k_\ [fZld\ek Xi\
i\Zfi[\[ `e k_\ [fZld\ek Zfekifc cf^Yffb, P_\ eldY\i`e^ jpjk\d `j i\jkXik\[ n`k_ \XZ_ e\n
mfcld\* n_`Z_ Zfii\jgfe[j kf k_\ XeelXc i\m`j`fe f] k_\ MOI, Ac\Zkife`Z m\ij`fej Xi\
[`jki`Ylk\[ Xj i\X[ fecp ]`c\j k_Xk Xi\ gXjjnfi[ gifk\Zk\[,

FaN[QN_Q B]R_NaV[T C_\PRQb_R` "FBC`#& OKLj Xi\ dX`ekX`e\[ Yp gi\+[\j`^eXk`e^ k_\
eldY\ij f] f]]`Z`Xc Zfg`\j f] [fZld\ekj k_Xk Xi\ gcXZ\[ `ekf Z`iZlcXk`fe n`k_`e k_\ cXYfiXkfip,
K]]`Z`Xc [fZld\ekj Xi\ Zfg`\[ kf ^i\\e gXg\i Xe[ gcXZ\[ `ekf k_\ Xggifgi`Xk\ cXYfiXkfip
j\Zk`fe Xj ]fccfnj8

=[d`e`jkiXk`m\8 Ke\ dXjk\i Zfgp ]fi k_\ X[d`e`jkiXk`m\ ]`c\,

OXdgc\ IXeX^\d\ek8 Ke\ Zfekifcc\[ ^i\\e Zfgp ]fi k_\ jXdgc\ dXeX^\d\ek ]`c\,

Ki^Xe`Zj HXYfiXkfi`\j8 Pnf Zfekifcc\[ ^i\\e Zfg`\j* fe\ ]fi k_\ X]]\Zk\[ cXYfiXkfip Xi\X* Xe[
fe\ ]fi k_\ fi^Xe`Zj cXYfiXkfip ]`c\,

Eefi^Xe`Zj HXYfiXkfi`\j8 Pnf Zfekifcc\[ ^i\\e Zfg`\j* fe\ ]fi k_\ X]]\Zk\[ cXYfiXkfip Xi\X* Xe[
fe\ ]fi k_\ `efi^Xe`Zj cXYfiXkfip ]`c\,

B`\c[ O\im`Z\j8 Ke\ Zfekifcc\[ ^i\\e Zfgp ]fi \XZ_ ]`\c[ jXdgc`e^ k\Xd &^\e\iXccp X j`e^c\ ]`\c[
k\Z_e`Z`Xe',

P_\ fi`^`eXc* j`^e\[ Zfgp f] k_\ OKL `j dX`ekX`e\[ `e k_\ dXjk\i OKL Y`e[\i Yp k_\ M= jkX]],
P_\ M= jkX]] Zfcc\Zkj flk[Xk\[ m\ij`fej f] OKLj Xj k_\p Xi\ i\gcXZ\[ Xe[ XiZ_`m\[ ]fi X g\i`f[
f] j\m\e &5' p\Xij `e k_\ M= XiZ_`m\j, Ac\Zkife`Z m\ij`fej f] flk[Xk\[ OKLj Xi\ dfm\[ ]ifd
k_\ XZk`m\ OKL [`i\Zkfip kf k_\ `eXZk`m\ [`i\Zkfip,

.&* , =cc i\Zfi[j i\cXk\[ kf k_\ XeXcpj`j f] jXdgc\j Xe[ k_\ gif[lZk`fe f] Xe
XeXcpk`ZXc i\jlck Xi\ XiZ_`m\[ `e j\Zli\ [fZld\ek jkfiX^\ fi fe \c\Zkife`Z d\[`X Xe[ ZfekX`e
jl]]`Z`\ek [\kX`c kf gif[lZ\ Xe Xl[`k kiX`c n_`Z_ i\+Zi\Xk\j k_\ XeXcpk`ZXc i\jlck, P_\j\ i\Zfi[j
`eZcl[\ `e]fidXk`fe i\cXk\[ kf k_\ fi`^`eXc Zc`\ek i\hl\jk* Yfkkc\ fi[\i* jXdgc\ cf^`e Xe[
Zljkf[p* jkfiX^\* jXdgc\ gi\gXiXk`fe* XeXcpj`j* [XkX i\m`\n Xe[ [XkX i\gfik`e^,

AXZ_ [\gXikd\ek `emfcm\[ `e k_`j gifZ\jj dX`ekX`ej Zfekifcc\[ [fZld\ekj n_`Z_ \eXYc\ k_\d
kf dX`ekX`e i\Zfi[j f] Zi`k`ZXc `e]fidXk`fe i\c\mXek kf k_\`i [\gXikd\eksj gifZ\jj,
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.&+ , =cc `e]fidXk`fe Xe[ [XkX i\cXk\[ kf k_\ hlXc`kp
jpjk\d `j jkfi\[ `e X i\jki`Zk\[ XZZ\jj [`i\Zkfip fe k_\ e\knfib j\im\i, Ee]fidXk`fe fe k_`j
[`i\Zkfip `j YXZb\[+lg [X`cp, Qj\ij f] k_\ hlXc`kp XjjliXeZ\ `e]fidXk`fe Xe[ [XkX _Xm\ ti\X[+
fecpu XZZ\jj kf k_\ ]`c\j ZfekX`e\[ `e k_\ [`i\Zkfip, P_\ M= jkX]] Xe[ k_\ cXYfiXkfip [`i\Zkfi
_Xm\ ni`k\ ZXgXY`c`kp `e k_`j [`i\Zkfip,

P_`j [`i\Zkfip ZfekX`ej Xcc Zlii\ek Xe[ XiZ_`m\[ hlXc`kp jpjk\d dXelXcj* OKLj* Zfekifc c`d`kj*
I@H jkl[`\j* gi\Z`j`fe Xe[ XZZliXZp [XkX* f]]`Z`Xc ]fidj* `ek\ieXc Xl[`k i\gfikj* gif]`Z`\eZp k\jk
jZfi\j Xe[ d\ki`Zj ZXc`YiXk`fe `e]fidXk`fe,

P_\ ]fccfn`e^ `e]fidXk`fe `j i\kX`e\[ `e k_\ [`i\Zkfip8

MlXc`kp Opjk\d IXelXcj EeXZk`m\ OkXe[Xi[ Kg\iXk`e^ LifZ\[li\j
OkXe[Xi[ Kg\iXk`e^ LifZ\[li\j I\k_f[ @\k\Zk`fe H`d`k @XkX
=OPI $ JEOP I\k_f[j I\ki`Zj Eem\ekfip $ ?Xc`YiXk`fe @XkX
>fkkc\nXi\ $ Li\j\imXk`m\ M? @XkX I`ZifY`fcf^p N\X^\ek @XkX
?\ik`]`ZXk`fe @fZld\ekXk`fe L\i]fidXeZ\ H`d`kj
?_Xe^\ IXeX^\d\ek @XkX Lif]`Z`\eZp P\jk OZfi\j $ OkXk`jk`Zj
Aok\ieXc =l[`k N\gfikj Lifa\Zk Og\Z`]`Z =eXcpk`ZXc N\hl`i\d\ekj
Eek\ieXc =l[`k N\gfikj M? N\gfik N\m`\nj
?fii\Zk`m\ =Zk`fe @XkXYXj\ N\^lcXkfip =^\eZp MlXc`kp @fZld\ekj
HXYfiXkfip Bfidj @`i\Zkfip OkX]] >`fj =e[ FfY @\jZi`gk`fej
D\Xck_ $ OX]\kp IXelXcj OkXk\ Og\Z`]`Z I\k_f[j

.&, , =cc [XkX i\cXk\[ kf k_\ XeXcpj`j f] ]`\c[ jXdgc\j Xi\ i\kX`e\[ Xj \`k_\i
gXg\i fi \c\Zkife`Z i\Zfi[j k_Xk ZXe Y\ i\ki`\m\[ kf Zfdg`c\ X kiXZ\XYc\ Xl[`k kiX`c ]fi Xep
i\gfik\[ i\jlck, =cc `e]fidXk`fe `j c`eb\[ kf k_\ Zc`\ek afY Xe[ jXdgc\ eldY\i* n_`Z_ j\im\j Xj
X i\]\i\eZ\ ]fi Xcc jXdgc\ i\cXk\[ `e]fidXk`fe kiXZb`e^,

?i`k`ZXc k`d\j `e k_\ c`]\ f] k_\ jXdgc\ ]ifd Zfcc\Zk`fe k_ifl^_ XeXcpj`j kf [`jgfjXc Xi\
[fZld\ek\[, P_`j `eZcl[\j [Xk\ Xe[ k`d\ f] Zfcc\Zk`fe* i\Z\`gk Yp k_\ cXYfiXkfip* gi\gXiXk`fe
k`d\j Xe[ [Xk\j* XeXcpj`j k`d\j Xe[ [Xk\j Xe[ [XkX i\gfik`e^ `e]fidXk`fe, =eXcpj`j k`d\j Xi\
ZXcZlcXk\[ `e _flij ]fi d\k_f[j n_\i\ _fc[`e^ k`d\ `j jg\Z`]`\[ `e _flij &"50 _flij',

OXdgc\ gi\gXiXk`fe `e]fidXk`fe `j i\Zfi[\[ `e X j\gXiXk\ Zfekifcc\[ cf^Yffb, Ek `eZcl[\j
jXdgc\ `[\ek`]`ZXk`fe eldY\ij* kpg\j f] XeXcpj`j* gi\gXiXk`fe Xe[ Zc\Xelg d\k_f[j* jXdgc\
n\`^_kj Xe[ mfcld\j* i\X^\ek cfk eldY\ij Xe[ mfcld\j Xe[ Xep fk_\i `e]fidXk`fe g\ik`e\ek kf
k_\ gi\gXiXk`fe gifZ\[li\,

Ee]fidXk`fe i\cXk\[ kf k_\ `[\ek`]`ZXk`fe f] k_\ `ejkild\ek lj\[ ]fi XeXcpj`j `j g\idXe\ekcp
XkkXZ_\[ kf k_\ \c\Zkife`Z i\Zfi[, P_\ i\Zfi[ `eZcl[\j Xe \c\Zkife`Z [XkX ]`c\ k_Xk `e[`ZXk\j Xcc
`ejkild\ek Zfe[`k`fej \dgcfp\[ ]fi k_\ XeXcpj`j* `eZcl[`e^ k_\ kpg\ f] XeXcpj`j Zfe[lZk\[, P_\
XeXcpjksj `[\ek`]`ZXk`fe `j \c\Zkife`ZXccp XkkXZ_\[ kf k_\ i\Zfi[, P_\ `ejkild\ek kle`e^ Xe[
ZXc`YiXk`fe [XkX `j \c\Zkife`ZXccp c`eb\[ kf k_\ jXdgc\ fi c`eb\[ k_fl^_ gXg\i cf^j n_`Z_ n\i\
lj\[ `e k_\ [fZld\ekXk`fe f] k_\ XeXcpj`j, MlXc`kp Zfekifc Xe[ g\i]fidXeZ\ Zi`k\i`X Xi\
g\idXe\ekcp c`eb\[ kf k_\ gXg\i XiZ_`m\ fi \c\Zkife`Z ]`c\,
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LXg\i i\Zfi[j ]fi k_\ `[\ek`kp* i\Z\`gk* gi\gXiXk`fe Xe[ \mXclXk`fe f] Xcc jkXe[Xi[j Xe[ i\X^\ekj
lj\[ `e k_\ XeXcpj`j Xi\ [fZld\ek\[ `e gi\gXi\[ i\Zfi[j Xe[ dX`ekX`e\[ `e Zfekifcc\[
[fZld\ekj fi ]`c\j, Hfk eldY\i `e]fidXk`fe c`eb`e^ k_\j\ dXk\i`Xcj kf k_\ XeXcpj`j g\i]fid\[
`j i\Zfi[\[ `e k_\ cf^Yffbj XjjfZ`Xk\[ n`k_ k_\ jXdgc\j `e n_`Z_ k_\p n\i\ lj\[,

IXelXc ZXcZlcXk`fej fi g\Xb `ek\^iXk`fej k_Xk n\i\ g\i]fid\[ [li`e^ k_\ [XkX i\m`\n Xi\
i\kX`e\[ Xj gXg\i fi jZXee\[ [fZld\ekj Xe[ `eZcl[\[ Xj gXik f] k_\ \c\Zkife`Z XiZ_`m\,
O`^eXkli\j ]fi [XkX i\m`\n Xi\ i\kX`e\[ fe gXg\i fi Xj jZXee\[ m\ij`fej f] k_\ gXg\i i\Zfi[ ]fi
k_\ g\idXe\ek \c\Zkife`Z ]`c\,

.&- Kg\iXk`feXc [fZld\ekj `eZcl[`e^ OKLj* MlXc`kp
IXelXcj* g\ijfee\c `e]fidXk`fe* `ek\ieXc fg\iXk`fej jkXk`jk`Zj* Xe[ cXYfiXkfip Xl[`k i\gfikj Xi\
Zfej`[\i\[ Zfe]`[\ek`Xc Ylj`e\jj `e]fidXk`fe, Oki`Zk Zfekifcj Xi\ gcXZ\[ fe k_\ i\c\Xj\ f] k_`j
`e]fidXk`fe kf flkj`[\ gXik`\j,

N\c\Xj\ f] ?>E kf flkj`[\ gXik`\j fi fi^Xe`qXk`fej dXp Y\ Xlk_fi`q\[ lgfe \o\Zlk`fe f] X
Zfe]`[\ek`Xc`kp X^i\\d\ek Y\kn\\e =ZZlk\jk Xe[ k_\ i\Z\`m`e^ fi^Xe`qXk`fe fi `e[`m`[lXc, ?>E
`e]fidXk`fe i\c\Xj\ `j Xlk_fi`q\[ ]fi k_`i[ gXikp Xl[`kfij Xe[ Zfdd\iZ`Xc Zc`\ekj `e \c\Zkife`Z
df[\ Xj =[fY\ =ZifYXk ,L@B ]fidXk fecp,

.&. ?_Xe^\j kf jf]knXi\ Xi\ [fZld\ek\[ Xj k\ok
n`k_`e k_\ Zf[\ f] k_\ gif^iXd le[\i^f`e^ Z_Xe^\, @fZld\ekXk`fe `eZcl[\j X [\jZi`gk`fe f]
k_\ Z_Xe^\* i\Xjfe ]fi Z_Xe^\ Xe[ k_\ [Xk\ k_\ Z_Xe^\ nXj gcXZ\[ `ekf \]]\Zk, @fZld\ekXk`fe
`e[`ZXk`e^ k_\ X[\hlXZp f] k_\ Z_Xe^\ `j gi\gXi\[ ]fccfn`e^ k_\ \mXclXk`fe Yp k_\ lj\i n_f
i\hl\jk\[ k_\ Z_Xe^\,

.&/ , =ZZlk\jk HXYfiXkfi`\j gif[lZ\j [`^`kXc ]`c\j f] Xcc iXn Xe[
gifZ\jj\[ [XkX n_`Z_ `j dX`ekX`e\[ ]fi X d`e`dld g\i`f[ f] j\m\e &5' p\Xij, P_\ XiZ_`m\[
]`c\j Zfej`jk f] Xcc iXn [XkX ]`c\j Xe[ jfliZ\ [fZld\ekj XjjfZ`Xk\[ n`k_ k_\ XeXcpj`j f] ]`\c[
jXdgc\j Xe[ gif]`Z`\eZp k\jk jXdgc\j, @XkX ]`c\j Xe[ jfliZ\ [fZld\ekj XjjfZ`Xk\[ n`k_
d\k_f[ ZXc`YiXk`fe Xe[ gifa\Zk Xe[ d\k_f[ hlXc`kp Zfekifc Xi\ Xcjf XiZ_`m\[, =]k\i j\m\e
p\Xij* k_\ ]`c\j dXp Y\ [`jZXi[\[ lec\jj ZfekiXZklXc XiiXe^\d\ekj \o`jk n_`Z_ [`ZkXk\ [`]]\i\ek
i\hl`i\d\ekj, ?c`\ek fi i\^lcXkfip X^\eZp jg\Z`]`Z [XkX i\k\ek`fe giXZk`Z\j Xi\ \dgcfp\[ ]fi
j\m\iXc ^fm\ied\ek fi^Xe`qXk`fej jlZ_ Xj k_\ @\gXikd\ek f] @\]\ej\ Xe[ k_\ IXjjXZ_lj\kkj
@\gXikd\ek f] Aem`ifed\ekXc Lifk\Zk`fe k_Xk i\hl`i\ X i\k\ek`fe g\i`f[ f] k\e &/.' p\Xij,
@XkX XiZ_`m`e^ dXp Xcjf Y\ \ok\e[\[ lg kf k\e &/.' p\Xij ]fi jg\Z`]`Z Zfdd\iZ`Xc Zc`\ekj `e
i\jgfej\ kf ZfekiXZklXc i\hl`i\d\ekj,

?fdgc\k\ [Xk\ Xe[ k`d\ jkXdg\[ L@B i\gfikj Xi\ ^\e\iXk\[ XlkfdXk`ZXccp ]ifd k_\ cXYfiXkfip
`e]fidXk`fe dXeX^\d\ek jpjk\d &HEIO' lj`e^ k_\ jfliZ\ [fZld\ekj XiZ_`m\[ fe k_\
[fZld\ek j\im\i, P_\j\ jfliZ\ [fZld\ekj Xi\ dX`ekX`e\[ fe X [fZld\ek j\im\i Xe[
XiZ_`m\[ kf gi`dXip Xe[ Zcfe\ kXg\j, P_\ gi`dXip kXg\j i\dX`e fe gi\d`j\j n_`c\ k_\ Zcfe\
kXg\j Xi\ kXb\e kf X j\Zli\ f]]j`k\ cfZXk`fe ]fi g\idXe\ek jkfiX^\, >fk_ k_\ gi`dXip Xe[ Zcfe\
kXg\j i\dX`e `e jkfiX^\ ]fi k_\ i\dX`e[\i f] k_\ XiZ_`m\ g\i`f[,
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.&0 , P_\ ZfdgXep dX`ekX`ej X kiX`e`e^ i\Zfi[ ]fi Xcc \dgcfp\\j k_Xk [fZld\ekj k_Xk
k_\p _Xm\ i\Z\`m\[ `ejkilZk`fe fe X[d`e`jkiXk`m\ Xe[ k\Z_e`ZXc kXjbj k_Xk Xi\ i\hl`i\[ ]fi k_\
afY k_\p g\i]fid, PiX`e`e^ i\Zfi[j ]fi `e[`m`[lXcj \dgcfp\[ Yp k_\ ZfdgXep Xi\ i\kX`e\[ ]fi X
g\i`f[ f] j`o dfek_j ]fccfn`e^ k_\`i k\id`eXk`fe f] \dgcfpd\ek,

, P_\ DldXe N\jfliZ\j Ciflg &DN' `e`k`Xk\j kiX`e`e^ ]`c\j, P_\
M= jkX]]* k_ifl^_ k_\ =jj`jkXek MlXc`kp =jjliXeZ\ f]]`Z\i* i\kX`ej k_\ i\jgfej`Y`c`kp ]fi k_\
dX`ek\eXeZ\ Xe[ kiXZb`e^ f] Xcc kiX`e`e^ i\cXk\[ [fZld\ekXk`fe `e k_\ ]`c\, P_\ ]`c\ `j Y\^le fe
k_\ ]`ijk [Xp f] \dgcfpd\ek, Ee]fidXk`fe i\hl`i\[ ]fi k_\ ]`c\ `eZcl[\j X Zfgp f] k_\
`e[`m`[lXcsj dfjk Zlii\ek i\jld\* [\kX`c`e^ nfib \og\i`\eZ\ Xe[ X Zfgp f] Xep Zfcc\^\ [`gcfdXj
Xe[ kiXejZi`gk&j', Ee]fidXk`fe X[[\[ fe k_\ ]`ijk [Xp `eZcl[\j [fZld\ekXk`fe f] _\Xck_ Xe[
jX]\kp kiX`e`e^* hlXc`kp XjjliXeZ\ kiX`e`e^ Xe[ X j`^e\[ [XkX `ek\^i`kp kiX`e`e^ Xe[ \k_`ZXc
Zfe[lZk X^i\\d\ek,

PiX`e`e^ [fZld\ekXk`fe* kiX`e`e^ i\hl`i\d\ekj* XeXcpjk gif]`Z`\eZp `e]fidXk`fe Xe[ fk_\i
kiX`e`e^ i\cXk\[ jlggfik [fZld\ekXk`fe `j kiXZb\[ lj`e^ X Zljkfd`q\[ [XkXYXj\ Xggc`ZXk`fe
&O\Zk`fe 2,1', @XkXYXj\ \okiXZkj gifm`[\ Xe `k\d`q\[ c`jk`e^ f] jg\Z`]`Z kiX`e`e^ i\hl`i\d\ekj Yp
afY ]leZk`fe, PiX`e`e^ jkXklj jlddXi`\j ]fi `e[`m`[lXc XeXcpjkj gfikiXp [Xk\j f] Zfdgc\k`fe ]fi
afY jg\Z`]`Z kiX`e`e^ i\hl`i\d\ekj%

.&1 , P_\ jlg\im`jfi f] \XZ_ e\n \dgcfp\\ `j i\jgfej`Yc\ ]fi [\m\cfg`e^ X
kiX`e`e^ gcXe ]fi \XZ_ e\n \dgcfp\\, P_\ jlg\im`jfi \mXclXk\j k_\ \dgcfp\\j kiX`e`e^ gif^i\jj
Xk i\^lcXi ]i\hl\eZ`\j, Olggfik`e^ [fZld\ekXk`fe* `eZcl[`e^ [\dfejkiXk`fe f] ZXgXY`c`kp Xe[
gi\Z`j`fe Xe[ XZZliXZp jkl[`\j* n_`Z_ [\dfejkiXk\ Xe XeXcpjksj gif]`Z`\eZp ]fi X jg\Z`]`Z k\jk* Xi\
X[[\[ kf k_\ kiX`e`e^ ]`c\ Xj Zfdgc\k\[, Adgcfp\\j Xe[ jlg\im`jfij m\i`]p [fZld\ekXk`fe f]
le[\ijkXe[`e^ &@KQ' ]fi Xcc Xjj`^e\[ jkXe[Xi[ fg\iXk`e^ gifZ\[li\j `e k_\ kiX`e`e^ [XkXYXj\,
?\ik`]`ZXk\j fi [`gcfdXj ]fi Xep f]]+j`k\ kiX`e`e^ Xi\ Xcjf X[[\[ kf k_\ ]`c\,
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/&( E787E7A57 FG3A63E6 GE35734<?<GL
CKW[OXKSKTZ8 @fZld\ek\[ gifZ\[li\j* n_`Z_ \jkXYc`j_ kiXZ\XY`c`kp Y\kn\\e Xep d\Xjli\[ mXcl\
Xe[ X eXk`feXc i\]\i\eZ\ jkXe[Xi[* Xi\ \jkXYc`j_\[ Yp k_\ cXYfiXkfip Xj i\hl`i\[, =cc d\ki`Z
d\Xjli\d\ekj Xi\ kiXZ\XYc\ kf JEOP i\]\i\eZ\ n\`^_kj fi k_\idfd\k\ij k_Xk Xi\ ZXc`YiXk\[ fe
X i\^lcXi jZ_\[lc\, =cc Z_\d`ZXcj lj\[ ]fi ZXc`YiXk`fe f] X hlXek`kXk`m\ gifZ\jj Xi\ kiXZ\XYc\ kf
Xe JEOP i\]\i\eZ\ k_Xk `j [fZld\ek\[ Yp k_\ m\e[fi lj`e^ X Z\ik`]`ZXk\ f] kiXZ\XY`c`kp, P_\
cXYfiXkfip dX`ekX`ej X [fZld\ekXk`fe jpjk\d k_Xk \jkXYc`j_\j k_\ kiXZ\XY`c`kp c`ebj, P_\
gifZ\[li\j ]fi m\i`]p`e^ Xe[ [fZld\ek`e^ kiXZ\XY`c`kp Xi\ [fZld\ek\[ `e jkXe[Xi[ fg\iXk`e^
gifZ\[li\j,

/&) , =ZZlk\jk lj\j JEOP
k_\idfd\k\ij kf ZXc`YiXk\ Zfdd\iZ`Xccp gliZ_Xj\[ k_\idfd\k\ij gi`fi kf k_\`i lj\ `e k_\
cXYfiXkfip Xe[ XeelXccp k_\i\X]k\i ]fi c`hl`[ `e ^cXjj k_\idfd\k\ij fi hlXik\icp ]fi \c\Zkife`Z
k\dg\iXkli\ d\Xjli`e^ [\m`Z\j, E] e\Z\jjXip* k_\idfd\k\ij Xi\ Xjj`^e\[ Zfii\Zk`fe ]XZkfij
k_Xk Xi\ [\k\id`e\[ [li`e^ k_\`i ZXc`YiXk`fe lj`e^ Xe JEOP k_\idfd\k\i Xj k_\ jkXe[Xi[, P_\
Zfii\Zk`fe ]XZkfi `j [fZld\ek\[ `e X k_\idfd\k\i ZXc`YiXk`fe [XkXYXj\ Xe[ fe X kX^ XkkXZ_\[ kf
k_\ k_\idfd\k\i, P_\ Zfii\Zk`fe ]XZkfi `j Xggc`\[ kf k\dg\iXkli\ d\Xjli\d\ekj Y\]fi\
i\Zfi[`e^ k_\ d\Xjli\d\ek `e k_\ k\dg\iXkli\ cf^, ?Xc`YiXk`fe f] \XZ_ k_\idfd\k\i `j m\i`]`\[
Xe[ [fZld\ek\[ fe X i\^lcXi jZ_\[lc\, P_\ JEOP k_\idfd\k\i `j Z_\Zb\[ ]fi XZZliXZp Yp Xe
EOK /5.03 Xggifm\[ m\e[fi \m\ip ]`m\ &3' p\Xij ]fccfn`e^ k_\ jg\Z`]`ZXk`fej ]fi JEOP
k_\idfd\k\i ZXc`YiXk`fe m\i`]`ZXk`fe [\kX`c\[ `e k_\ le`k\[ OkXk\j Aem`ifed\ekXc Lifk\Zk`fe
=^\eZpsj tIXelXc ]fi k_\ ?\ik`]`ZXk`fe f] HXYfiXkfi`\j =eXcpq`e^ @i`eb`e^ SXk\iu* B`]k_
A[`k`fe* B\YilXip0..3,

/&* , =ZZlk\jk lj\j ZXc`YiXk\[
n\`^_kj* n_`Z_ Xi\ kiXZ\XYc\ kf JEOP jkXe[Xi[ n\`^_kj kf ZXc`YiXk\ Xcc YXcXeZ\j lj\[ `e k_\
cXYfiXkfip, >XcXeZ\j Xi\ ZXc`YiXk\[ kf jg\Z`]`Z kfc\iXeZ\j n`k_`e k_\ `ek\e[\[ lj\ iXe^\ f] k_\
YXcXeZ\, ?Xc`YiXk`fe Z_\Zbj Xi\ i\hl`i\[ fe \XZ_ [Xp f] lj\, E] k_\ kfc\iXeZ\ Zi`k\i`X Xi\ efk
XZ_`\m\[* Zfii\Zk`m\ XZk`fe jg\Z`]`\[ `e k_\ YXcXeZ\ ZXc`YiXk`fe OKL `j Xggc`\[ Y\]fi\ k_\
YXcXeZ\ ZXe Y\ lj\[ ]fi cXYfiXkfip d\Xjli\d\ekj, N\ZXc`YiXk`fe f] Xcc ZXc`YiXk`fe n\`^_kj `j
Zfe[lZk\[ Xe[ [fZld\ek\[ fe X Y`XeelXc YXj`j,

/&+ , =cc Z_\d`ZXcj* n`k_ k_\ \oZ\gk`fe f] Ylcb [ip
Z_\d`ZXcj Xe[ XZ`[j* gliZ_Xj\[ Xj i\]\i\eZ\ jkXe[Xi[j ]fi lj\ `e d\k_f[ ZXc`YiXk`fe dljk
\jkXYc`j_ kiXZ\XY`c`kp kf JEOP i\]\i\eZ\[ dXk\i`Xc k_ifl^_ X kiXZ\XY`c`kp Z\ik`]`ZXk\, LifZ\jj
c`ebj Xi\ \jkXYc`j_\[ k_Xk \eXYc\ X ZXc`YiXk`fe jkXe[Xi[ jfclk`fe kf Y\ kiXZ\[ kf `kj JEOP
i\]\i\eZ\ Z\ik`]`ZXk\,
?_\d`ZXc jkXe[Xi[j lj\[ ]fi XeXcpj`j dljk d\\k k_\ gli`kp jg\Z`]`ZXk`fej f] k_\ d\k_f[, P_\j\
jg\Z`]`ZXk`fej dljk Y\ jkXk\[ `e k_\ i\X^\ekj j\Zk`fe f] k_\ d\k_f[ OKL,

/&, Aog`iXk`fe [Xk\
`e]fidXk`fe ]fi Xcc gliZ_Xj\[ jkXe[Xi[j* gi\gXi\[ jkXe[Xi[ jfclk`fej Xe[ j\c\Zk\[ i\X^\ekj `j
gifm`[\[ kf =ZZlk\jk Yp k_\ m\e[fi Xj X Zfe[`k`fe f] gliZ_Xj\, J\Xk dXk\i`Xcj* Ylcb Z_\d`ZXcj
`eZcl[`e^ jfcm\ekj* XZ`[j Xe[ `efi^Xe`Z i\X^\ekj Xi\ efk i\hl`i\[ kf Y\ gliZ_Xj\[ n`k_
\og`iXk`fe [Xk\j, =e \og`iXk`fe [Xk\ f] ]`m\ &3' p\Xij ]ifd k_\ [Xk\ f] i\Z\`gk j_Xcc Y\
\jkXYc`j_\[, Li\gXi\[ jfclk`fej Xi\ cXY\c\[ n`k_ k_\ \og`iXk`fe [Xk\ gifm`[\[ Yp k_\
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dXel]XZkli\i, Ee+_flj\ gi\gXi\[ jfclk`fej Xi\ Xjj`^e\[ \og`iXk`fe [Xk\j k_Xk Xi\ Zfej`jk\ek
n`k_ k_\ d\k_f[ k_Xk \dgcfpj k_\`i lj\ lec\jj [fZld\ek\[ \og\i`\eZ\ `e[`ZXk\j k_Xk Xe
Xck\ieXk\ [Xk\ ZXe Y\ Xggc`\[, E] Xck\ieXk\ \og`iXk`fe [Xk\j Xi\ \dgcfp\[* k_\`i lj\ `j
[fZld\ek\[ `e k_\ d\k_f[ OKL, Aog`iXk`fe [Xk\j ]fi gi\gXi\[ `efi^Xe`Z i\X^\ekj* n_`Z_
_Xm\ efk \o_`Y`k\[ `ejkXY`c`kp* Xi\ \jkXYc`j_\[ Xk knf p\Xij ]ifd k_\ [Xk\ f] gi\gXiXk`fe ]fi
kiXZb`e^ gligfj\j,

P_\ \Xic`\jk \og`iXk`fe [Xk\ _Xj Y\\e \jkXYc`j_\[ Xj k_\ c`d`k`e^ [Xk\ ]fi Xjj`^e`e^ \og`iXk`fe
[Xk\j kf gi\gXi\[ jfclk`fej, P_\ Xjj`^ed\ekj f] \og`iXk`fe [Xk\j k_Xk Xi\ cXk\i k_Xe k_\
\og`iXk`fe [Xk\ f] Xep [\i`mXk`m\ jfclk`fe fi dXk\i`Xc Xi\ gif_`Y`k\[,

/&- , PiXZ\XY`c`kp `e]fidXk`fe `j [fZld\ek\[ `e `e[`m`[lXc
cf^Yffbj [\j`^eXk\[ ]fi jg\Z`]`Z d\Xjli\d\ek gifZ\jj\j, P_\ hlXc`kp XjjliXeZ\ ^iflg
dX`ekX`ej ZXc`YiXk`fe [fZld\ekXk`fe ]fi d\ki`Z i\]\i\eZ\j `e j\gXiXk\ cf^Yffbj,

>XcXeZ\ ZXc`YiXk`fe m\i`]`ZXk`fe `j [fZld\ek\[ `e cf^Yffbj k_Xk Xi\ Xjj`^e\[ kf \XZ_ YXcXeZ\,
P_\ `e[`m`[lXc Zfe[lZk`e^ k_\ ZXc`YiXk`fe `j i\hl`i\[ kf `e`k`Xc Xe[ [Xk\ Xcc ZXc`YiXk`fe XZk`m`k`\j,
=ep [\]\Zkj k_Xk fZZli [li`e^ ZXc`YiXk`fe Xi\ Xcjf [fZld\ek\[ Xcfe^ n`k_ k_\ Zfii\Zk`m\ XZk`fe
Xggc`\[ Xe[ X [\dfejkiXk`fe f] i\klie kf Zfekifc, =eelXc j\im`Z\ i\gfikj Xe[ Z\ik`]`ZXk\j Xi\
i\kX`e\[ fe ]`c\ Yp k_\ M= jkX]],

P\dg\iXkli\ Zfekifc `j [fZld\ek\[ `e cf^Yffbj Xjj`^e\[ kf k_\ \hl`gd\ek Y\`e^ dfe`kfi\[,
= ZXc`YiXk\[ k_\idfd\k\i `j Xjj`^e\[ kf \XZ_ `e[`m`[lXc `k\d, QeZfii\Zk\[ Xe[ Zfii\Zk\[
d\Xjli\d\ekj Xi\ i\Zfi[\[ Xcfe^ n`k_ [Xk\ Xe[ `e`k`Xcj f] k_\ `e[`m`[lXc Zfe[lZk`e^ k_\
d\Xjli\d\ek fe X [X`cp fi Xj lj\[ YXj`j, ?fii\Zk`m\ XZk`fe* `] i\hl`i\[* `j Xcjf [fZld\ek\[
`eZcl[`e^ k_\ [\dfejkiXk`fe f] i\klie kf Zfekifc,

Ee`k`Xc kiXZ\XY`c`kp f] Z_\d`ZXc jkXe[Xi[j `j [fZld\ek\[ m`X X m\e[fi+jlggc`\[ Z\ik`]`ZXk\ &efk
XmX`cXYc\ ]fi Ylcb [ip Z_\d`ZXcj Xe[ XZ`[j' k_Xk `eZcl[\j cfk eldY\i* \og`iXk`fe [Xk\ Xe[
Z\ik`]`\[ ZfeZ\ekiXk`fe `e]fidXk`fe, Ofclk`fej gi\gXi\[ lj`e^ k_\ m\e[fi jlggc`\[ Z_\d`ZXc
jkXe[Xi[j Xi\ [fZld\ek\[ `e cf^Yffbj Xjj`^e\[ kf jg\Z`]`Z XeXcpk`ZXc gifZ\jj\j, =ck\ieXk`m\cp*
[fZld\ekXk`fe dXp Y\ \ek\i\[ `ekf k_\ \c\Zkife`Z jkXe[Xi[j Xe[ i\X^\ek kiXZb`e^ cf^, P_\
[fZld\ekXk`fe `eZcl[\j c`ebj kf k_\ m\e[fisj cfk eldY\i* Xe `ek\ieXc cfk eldY\i* Xe[ [Xk\j f]
gi\gXiXk`fe* \og`iXk`fe [Xk\* Xe[ k_\ gi\gXi\isj `e`k`Xcj,
=ZZlk\jk \dgcfpj Zfdd\iZ`Xccp gi\gXi\[ jkXe[Xi[ jfclk`fej n_fj\ kiXZ\XY`c`kp ZXe Y\
[\dfejkiXk\[ k_ifl^_ X m\e[fi jlggc`\[ Z\ik`]`ZXk\ f] XeXcpj`j k_Xk `eZcl[\j Xe \og\i`d\ekXc
m\i`]`ZXk`fe f] k_\ jkXe[Xi[sj kil\ ZfeZ\ekiXk`fe, P_\ k\jk mXcl\ ]fi k_\ m\i`]`ZXk`fe XeXcpj`j
dljk X^i\\ n`k_`e /# f] k_\ m\e[fisj kil\ mXcl\ Y\]fi\ `k ZXe Y\ \dgcfp\[ ]fi ZXc`YiXk`fe
gligfj\j, E] k_\ k\jk mXcl\ [`]]\ij ]ifd k_\ efd`eXc mXcl\ Yp dfi\ k_Xe /#* k_\e k_\ k\jk mXcl\
`j lj\[ Xj k_\ kil\ mXcl\ `e cXYfiXkfip ZXc`YiXk`fej Xe[ ZXcZlcXk`fej, LliZ_Xj\[ jkXe[Xi[j n_`Z_
[f efk _Xm\ X Z\ik`]`ZXk\ f] XeXcpj`j ZXeefk Y\ lj\[ ]fi ZXc`YiXk`fe fi ZXc`YiXk`fe m\i`]`ZXk`fe
gligfj\j Xe[ Xi\ i\a\Zk\[ fi i\klie\[ kf k_\ m\e[fi,

Olg\im`jfij Zfe[lZk i\^lcXi i\m`\nj f] cf^Yffbj* n_`Z_ Xi\ m\i`]`\[ lj`e^ X j`^eXkli\ Xe[ [Xk\,
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8 P_\ cXYfiXkfip \dgcfpj Zc`\ek jg\Z`]`\[ fi i\^lcXkfip X^\eZp Xggifm\[
d\k_f[j ]fi k_\ XeXcpj`j f] \em`ifed\ekXc jXdgc\j, = c`jk f] XZk`m\ d\k_f[j `j dX`ekX`e\[*
n_`Z_ jg\Z`]`\j k_\ kpg\ f] XeXcpj\j g\i]fid\[ Xe[ Zifjj+i\]\i\eZ\j k_\ d\k_f[j kf Xggc`ZXYc\
\em`ifed\ekXc i\^lcXk`fej, Nflk`e\ gifZ\[li\j lj\[ Yp k_\ cXYfiXkfip ]fi k_\ \o\Zlk`fe f] X
d\k_f[ Xi\ [fZld\ek\[ `e jkXe[Xi[ fg\iXk`e^ gifZ\[li\j, I\k_f[ g\i]fidXeZ\ Xe[
j\ej`k`m`kp Xi\ [\dfejkiXk\[ XeelXccp n_\i\ i\hl`i\[, @\]`e\[ gifZ\[li\j ]fi k_\ lj\ f]
d\k_f[ j\ej`k`m`kp c`d`kj ]fi [XkX i\gfik`e^ gligfj\j Xi\ \jkXYc`j_\[ Yp k_\ @`i\Zkfi f] MlXc`kp
=jjliXeZ\ Xe[ lj\[ Zfej`jk\ekcp ]fi Xcc [XkX i\gfik`e^ gligfj\j,

0&) , =ZZlk\jk \dgcfpj d\k_f[j ]fi \em`ifed\ekXc jXdgc\
XeXcpj`j k_Xk Xi\ Zfej`jk\ek n`k_ k_\ Zc`\eksj Xggc`ZXk`fe* n_`Z_ Xi\ Xggifgi`Xk\ Xe[ Xggc`ZXYc\ kf
k_\ gifa\Zk fYa\Zk`m\j, =ZZlk\jk `e]fidj k_\ Zc`\ek `] k_\ d\k_f[ gifgfj\[ `j `eXggifgi`Xk\ fi
flk[Xk\[ Xe[ jl^^\jkj Xck\ieXk`m\ XggifXZ_\j,

=ZZlk\jk \dgcfpj [fZld\ek\[* mXc`[Xk\[ i\^lcXkfip d\k_f[j `e k_\ XYj\eZ\ f] X Zc`\ek
jg\Z`]`ZXk`fe Xe[ `e]fidj k_\ Zc`\ek f] k_\ d\k_f[ j\c\Zk\[, P_\j\ d\k_f[j Xi\ XmX`cXYc\ kf k_\
Zc`\ek Xe[ fk_\i gXik`\j Xj [\k\id`e\[ Yp k_\ Zc`\ek, @fZld\ek\[ Xe[ mXc`[Xk\[ `e+_flj\
d\k_f[j dXp Y\ Xggc`\[ `] k_\p Xi\ Xggifgi`Xk\ kf k_\ gifa\Zk, P_\ Zc`\ek `j `e]fid\[ f] k_\
d\k_f[ j\c\Zk`fe,

0&* , OkXe[Xi[ fg\iXk`e^ gifZ\[li\j &OKL' Xi\ gi\gXi\[ ]fi
iflk`e\ d\k_f[j \o\Zlk\[ Yp k_\ cXYfiXkfip* gifZ\jj\j i\cXk\[ kf cXYfiXkfip fg\iXk`fej Xe[
jXdgc\ fi [XkX _Xe[c`e^, =cc OKLj Xi\ ]fidXkk\[ kf d\\k k_\ jg\Z`]`ZXk`fej \jkXYc`j_\[ Yp k_\
JXk`feXc Aem`ifed\ekXc HXYfiXkfip =ZZi\[`kXk`fe ?fe]\i\eZ\* n_`Z_ Xi\ [\kX`c\[ `e ?_Xgk\i
B`m\ v MlXc`kp Opjk\dj f] k_\ \jkXYc`j_\[ OkXe[Xi[j, P_\ gifZ\[li\j [\jZi`Y\ k_\ gifZ\jj jk\gj
`e jl]]`Z`\ek [\kX`c kf \eXYc\ Xe `e[`m`[lXc* n_f `j le]Xd`c`Xi n`k_ k_\ gifZ\[li\ kf \o\Zlk\ `k
jlZZ\jj]lccp,

OKLj Xi\ \mXclXk\[ XeelXccp Xe[ \[`k\[ `] e\Z\jjXip, N\m`\n\[ OKLj k_Xk [f efk i\hl`i\
df[`]`ZXk`fe `eZcl[\ Xe \mXclXk`fe jlddXip ]fid `e[`ZXk`e^ k_Xk Xe \mXclXk`fe nXj Zfe[lZk\[
Xe[ df[`]`ZXk`fej n\i\ efk e\\[\[, OKLj ZXe Y\ \[`k\[ fe X dfi\ ]i\hl\ek YXj`j `] Z_Xe^\j
Xi\ i\hl`i\[ ]fi Xep i\Xjfe, P_\j\ dXp `eZcl[\ X Z_Xe^\ kf k_\ d\k_f[fcf^p* \c`d`eXk`fe f]
jpjk\dXk`Z \iifij k_Xk [`ZkXk\ X e\\[ ]fi gifZ\jj Z_Xe^\j fi df[`]`ZXk`fej kf `eZfigfiXk\ X e\n
m\ij`fe f] k_\ d\k_f[ gifdlc^Xk\[ Yp k_\ fi`^`eXk`e^ i\^lcXkfip X^\eZp, LifZ\[liXc
df[`]`ZXk`fej Xi\ `e[`Zk\[ lj`e^ X i\m`j`fe eldY\i, OKLj Xi\ XmX`cXYc\ ]fi Zc`\ek i\m`\n Xk k_\
=ZZlk\jk ]XZ`c`kp lgfe i\hl\jk,

P_\ Zfdgc\k\ c`jk f] k_\ cXYfiXkfi`\j OKLj XmX`cXYc\ Xj f] k_\ [Xk\ f] glYc`ZXk`fe f] k_`j MOI
m\ij`fe Xi\ [\kX`c\[ `e =gg\e[`o EE,

0&+ , OkXe[Xi[ d\k_f[j ]ifd i\^lcXkfip jfliZ\j Xi\ gi`dXi`cp lj\[ ]fi Xcc
XeXcpj`j, OkXe[Xi[ d\k_f[j [f efk i\hl`i\ mXc`[Xk`fe Yp k_\ cXYfiXkfip, Jfe+jkXe[Xi[* `e+
_flj\ d\k_f[j Xi\ mXc`[Xk\[ gi`fi kf lj\, RXc`[Xk`fe `j Xcjf g\i]fid\[ ]fi jkXe[Xi[ d\k_f[j
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Xggc`\[ flkj`[\ k_\`i `ek\e[\[ jZfg\ f] lj\, RXc`[Xk`fe `j [\g\e[\ek lgfe k_\ d\k_f[
Xggc`ZXk`fe Xe[ dXp `eZcl[\ XeXcpj`j f] hlXc`kp Zfekifc jXdgc\j kf [\m\cfg gi\Z`j`fe Xe[
XZZliXZp `e]fidXk`fe ]fi k_\ `ek\e[\[ lj\, = ]`eXc d\k_f[ mXc`[Xk`fe i\gfik `j ^\e\iXk\[*
n_`Z_ `eZcl[\j Xcc [XkX `e k_\ mXc`[Xk`fe jkl[p, = jkXk\d\ek f] X[\hlXZp Xe[-fi \hl`mXc\eZp `j
`eZcl[\[ `e k_\ i\gfik, = Zfgp f] k_\ i\gfik `j XiZ_`m\[ `e k_\ hlXc`kp XjjliXeZ\ [`i\Zkfip f] k_\
ZfdgXep j\im\i,

Jfe+jkXe[Xi[ d\k_f[j Xi\ mXc`[Xk\[ gi`fi kf lj\, P_`j `eZcl[\j k_\ mXc`[Xk`fe f] df[`]`\[
jkXe[Xi[ d\k_f[j kf [\dfejkiXk\ ZfdgXiXY`c`kp n`k_ \o`jk`e^ d\k_f[j, @\dfejkiXk`fej Xe[
mXc`[Xk`fej Xi\ g\i]fid\[ Xe[ [fZld\ek\[ gi`fi kf `eZfigfiXk`e^ k\Z_efcf^`ZXc \e_XeZ\d\ekj Xe[
efejkXe[Xi[ d\k_f[j `ekf \o`jk`e^ cXYfiXkfip d\k_f[j lj\[ ]fi ^\e\iXc Xggc`ZXk`fej, P_\
[\dfejkiXk`fe `eZcl[\j d\k_f[ jg\Z`]`Z i\hl`i\d\ekj ]fi Xjjli`e^ k_Xk j`^e`]`ZXek g\i]fidXeZ\
[`]]\i\eZ\j [f efk fZZli n_\e k_\ \e_XeZ\d\ek `j `eZfigfiXk\[ `ekf k_\ d\k_f[, RXc`[Xk`fe `j
[\g\e[\ek lgfe d\k_f[ Xggc`ZXk`fe Xe[ dXp `eZcl[\ k_\ XeXcpj`j f] hlXc`kp Zfekifc jXdgc\j kf
[\m\cfg gi\Z`j`fe Xe[ XZZliXZp `e]fidXk`fe ]fi `ek\e[\[ lj\,

P_\ jkl[p gifZ\[li\j Xe[ jg\Z`]`ZXk`fej ]fi [\dfejkiXk`e^ mXc`[Xk`fe `eZcl[\ ZfdgXiXYc\ d\k_f[
j\ej`k`m`kp* ZXc`YiXk`fe i\jgfej\* d\k_f[ gi\Z`j`fe9 d\k_f[ XZZliXZp Xe[ ]`\c[ jXdgc\ Zfej`jk\eZp
]fi j\m\iXc ZcXjj\j f] XeXcpk`ZXc d\k_f[j Xi\ [\kX`c\[ `e k_`j [fZld\ek, P_\j\ gifZ\[li\j Xe[
jg\Z`]`ZXk`fej dXp mXip [\g\e[`e^ lgfe k_\ d\k_f[ Xe[ k_\ df[`]`ZXk`fe,

0&, = jkXk\d\ek f] k_\ \jk`dXk\[ leZ\ikX`ekp f] Xe XeXcpk`ZXc
d\Xjli\d\ek XZZfdgXe`\j k_\ k\jk i\jlck n_\e i\hl`i\[, Ajk`dXk\[ leZ\ikX`ekp `j [\i`m\[
]ifd k_\ g\i]fidXeZ\ c`d`kj \jkXYc`j_\[ ]fi jg`b\[ jXdgc\j f] j`d`cXi dXki`Z\j, P_\ [\^i\\ f]
leZ\ikX`ekp `j [\i`m\[ ]ifd k_\ e\^Xk`m\ fi gfj`k`m\ Y`Xj ]fi jg`b\[ jXdgc\j XZZfdgXep`e^ X
jg\Z`]`Z gXiXd\k\i, S_\e k_\ leZ\ikX`ekp \jk`dXk\ `j Xggc`\[ kf X d\Xjli\[ mXcl\* k_\ gfjj`Yc\
hlXek`kXk`m\ iXe^\ ]fi k_Xk jg\Z`]`Z gXiXd\k\i Xk k_Xk d\Xjli\[ ZfeZ\ekiXk`fe `j [\]`e\[, S\cc
i\Zf^e`q\[ i\^lcXkfip d\k_f[j k_Xk jg\Z`]p mXcl\j ]fi k_\ dXafi jfliZ\j f] leZ\ikX`ekp Xe[
jg\Z`]p k_\ [XkX i\gfik`e^ ]fidXk [f efk i\hl`i\ X ]lik_\i \jk`dXk\ f] leZ\ikX`ekp,

0&- , ?fe]`idXk`fe k\jk`e^ `j Zfe[lZk\[ kf [\dfejkiXk\ k_Xk k_\
cXYfiXkfip `j ZXgXYc\ f] g\i]fid`e^ k_\ d\k_f[ Y\]fi\ `kj Xggc`ZXk`fe kf k_\ XeXcpj`j f]
\em`ifed\ekXc jXdgc\j, P_\ i\jlckj f] k_\ [\dfejkiXk`fe k\jkj Xi\ ZfdgXi\[ kf k_\ hlXc`kp
Zfekifc jg\Z`]`ZXk`fej f] k_\ d\k_f[ kf [\k\id`e\ `] k_\ g\i]fidXeZ\ `j XZZ\gkXYc\,

?XgXY`c`kp [\dfejkiXk`fej Xi\ Zfe[lZk\[ `e`k`Xccp ]fi \XZ_ d\k_f[ fe \m\ip `ejkild\ek Xe[
XeelXccp fe X d\k_f[ jg\Z`]`Z YXj`j k_\i\X]k\i, =ZZ\gkXYc\ [\dfejkiXk`fej Xi\ [fZld\ek\[ ]fi
`e[`m`[lXc kiX`e`e^ ]`c\j Xe[ i\kX`e\[ Yp k_\ M= jkX]], J\n XeXcpk\j* n_`Z_ Xi\ X[[\[ kf k_\ c`jk
f] XeXcpk\j ]fi Xe XZZi\[`k\[ d\k_f[* Xi\ \mXclXk\[ ]fi Xggc`ZXY`c`kp k_ifl^_ X [\dfejkiXk`fe
f] ZXgXY`c`kp j`d`cXi kf k_fj\ g\i]fid\[ ]fi XZZi\[`k\[ XeXcpk\j,

0&. , =eelXc d\k_f[ [\k\Zk`fe c`d`k &I@H' jkl[`\j Xi\
g\i]fid\[ Xj Xggifgi`Xk\ ]fi iflk`e\ d\k_f[j lj\[ `e k_\ cXYfiXkfip, I@H jkl[`\j Xi\ Xcjf
g\i]fid\[ n_\e k_\i\ `j X Z_Xe^\ kf k_\ d\k_f[ k_Xk X]]\Zkj _fn k_\ d\k_f[ `j g\i]fid\[ fi
n_\e Xe `ejkild\ekXk`fe Z_Xe^\ k_Xk `dgXZkj j\ej`k`m`kp fZZlij, P_\ gifZ\[li\ lj\[ ]fi
[\k\id`e`e^ I@Hj `j [\jZi`Y\[ `e 2. ?BN* LXik /14* Xe[ =gg\e[`o >, Okl[`\j Xi\ g\i]fid\[
]fi \XZ_ d\k_f[ fe nXk\i* jf`c Xe[ X`i dXki`Z\j ]fi \m\ip `ejkild\ek k_Xk `j lj\[ kf g\i]fid
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k_\ d\k_f[, I@Hj Xi\ \jkXYc`j_\[ Xk k_\ `ejkild\ek c\m\c, P_\ _`^_\jk I@H f] k_\ gffc\[
`ejkild\ek [XkX `j lj\[ kf \jkXYc`j_ X cXYfiXkfip I@H, I@Hj Xi\ \og\i`d\ekXccp m\i`]`\[
k_ifl^_ k_\ XeXcpj`j f] jg`b\[ hlXc`kp Zfekifc jXdgc\j Xk 0+2 k`d\j k_\ ZfeZ\ekiXk`fe f] k_\
\og\i`d\ekXc I@H, P_\ m\i`]`ZXk`fe `j g\i]fid\[ fe \m\ip `ejkild\ek lj\[ kf g\i]fid k_\
XeXcpj`j, P_\ hlXc`kp XjjliXeZ\ jkX]] dXeX^\j k_\ XeelXc I@H [\k\id`eXk`fe gifZ\jj Xe[ `j
i\jgfej`Yc\ ]fi i\kX`e`e^ I@H [XkX fe ]`c\, =ggifm\[ I@Hj Xi\ Xgg\e[\[ kf k_\ HEIO Xe[
lj\[ ]fi [XkX i\gfik`e^ gligfj\j,

0&/ Bfi k_\ @f@ AH=L k_\ c`d`k f] [\k\Zk`fe &HK@' ]fi \XZ_
d\k_f[ Xe[ kXi^\k XeXcpk\ f] ZfeZ\ie `j \jkXYc`j_\[ ]fi \XZ_ `ejkild\ek k_Xk `j lj\[ kf g\i]fid
k_\ d\k_f[, P_\ HK@ `j \jkXYc`j_\[ Yp jg`b`e^ X nXk\i Xe[-fi jf`c dXki`o Xk Xggifo`dXk\cp
knf kf k_i\\ k`d\j k_\ ZXcZlcXk\[ I@H &]fi X j`e^c\+XeXcpk\ jkXe[Xi[' fi fe\ kf ]fli k`d\j k_\
ZXcZlcXk\[ I@H &]fi X dlck`+XeXcpk\ jkXe[Xi[', P_\ HK@ le[\i^f\j Xcc jXdgc\ gifZ\jj`e^
jk\gj Xe[ `j mXc`[Xk\[ Yp k_\ hlXc`kXk`m\ `[\ek`]`ZXk`fe f] k_\ XeXcpk\j f] `ek\i\jk, P_\ jg`b\
ZfeZ\ekiXk`fe \jkXYc`j_\j k_\ HK@ Xe[ dljk Y\ m\i`]`\[ hlXik\icp,

0&0 , Eejkild\ek [\k\Zk`fe c`d`kj &E@Hj' Xi\
[\k\id`e\[ ]fi Xcc `e[lZk`m\cp Zflgc\[ Xi^fe gcXjdX \d`jj`fe jg\Zkifg_fkfd\k\ij Xe[ dXjj
jg\Zkifd\k\ij, P_\ E@H `j [\k\id`e\[ ]fi k_\ nXm\c\e^k_ &\d`jj`fe' f] \XZ_ \c\d\ek Xe[ k_\
`fe &dXjj jg\Zkifd\kip' f] \XZ_ \c\d\ek lj\[ ]fi jXdgc\ XeXcpj`j, P_\ E@H [XkX `j lj\[ kf
\jk`dXk\ `ejkild\ek j\ej`k`m`kp `e k_\ XYj\eZ\ f] k_\ jXdgc\ dXki`o, E@H [\k\id`eXk`fej Xi\
Zfe[lZk\[ Xk k_\ ]i\hl\eZp jg\Z`]`\[ `e k_\ Xggifgi`Xk\ OKLjs ]fi E?L Xe[ E?L-IO XeXcpj`j,

0&1 P_\ d\k_f[ i\gfik`e^ c`d`k ]fi fi^Xe`Z d\k_f[j `j [\k\id`e\[ Yp
k_\ ZfeZ\ekiXk`fe f] k_\ cfn\jk ZXc`YiXk`fe jkXe[Xi[ `e k_\ ZXc`YiXk`fe Zlim\, P_`j mXcl\ `j
X[aljk\[ YXj\[ fe j\m\iXc jXdgc\ gi\gXiXk`fe ]XZkfij `eZcl[`e^ jXdgc\ mfcld\* df`jkli\
Zfek\ek &jf`cj'* [`^\jk`fe* [`jk`ccXk`fe fi [`clk`fe, P_\ cfn ZXc`YiXk`fe jkXe[Xi[ `j j\c\Zk\[ Yp
[\gXikd\ek dXeX^\ij Xj k_\ cfn\jk ZfeZ\ekiXk`fe jkXe[Xi[ k_Xk ZXe Y\ lj\[ ]fi ZXc`YiXk`fe
n_`c\ Zfek`el`e^ kf d\\k k_\ ZXc`YiXk`fe c`e\Xi`kp Zi`k\i`X f] k_\ d\k_f[ Y\`e^ lj\[, P_\
mXc`[`kp f] k_\ d\k_f[ i\gfik`e^ c`d`kj Xi\ Zfe]`id\[ k_ifl^_ k_\ XeXcpj`j f] X jg`b\[ hlXc`kp
Zfekifc jXdgc\ Xk k_\ d\k_f[ i\gfik`e^ c`d`k ZfeZ\ekiXk`fe, >p [\]`e`k`fe* [\k\Zk\[ XeXcpk\j Xk
ZfeZ\ekiXk`fej Y\cfn k_\ cfn ZXc`YiXk`fe jkXe[Xi[ ZXeefk Y\ XZZliXk\cp hlXek`kXk\[ Xe[ Xi\
hlXc`]`\[ Xj \jk`dXk\[ mXcl\j,

P_\ i\gfik`e^ c`d`k ]fi `efi^Xe`Zj d\k_f[j `j [\]`e\[ Xj k_\ ZfeZ\ekiXk`fe n_`Z_ `j ^i\Xk\i
k_Xe k_\ I@H n_\i\ d\k_f[ hlXc`kp Zfekifc Zi`k\i`X _Xj Y\\e XZ_`\m\[, P_\ i\gfik`e^ c`d`k
]fi ^\e\iXc Z_\d`jkip d\k_f[j \dgcfp`e^ dlck`gc\ gf`ek ZXc`YiXk`fej dljk Y\ ^i\Xk\i k_Xe fi
\hlXc kf k_\ ZfeZ\ekiXk`fe f] k_\ cfn\jk jkXe[Xi[ f] k_\ ZXc`YiXk`fe iXe^\,

P_\ i\gfik`e^ c`d`k \jkXYc`j_\[ ]fi Yfk_ fi^Xe`Z Xe[ `efi^Xe`Z XeXcpj`j `j XYfm\ k_\ ZXcZlcXk\[
d\k_f[ [\k\Zk`fe c`d`k n_\i\ Xggc`ZXYc\,

0&)( Bfi k_\ @f@ AH=L k_\ c`d`k f] hlXek`kXk`fe &HKM' ]fi \XZ_
XeXcpk\ f] ZfeZ\ie `j [\k\id`e\[, P_\ HKM `j j\k n`k_`e k_\ iXe^\ f] ZXc`YiXk`fe `j ^i\Xk\i
k_Xe k_\ \jkXYc`j_\[ HK@, Li\Z`j`fe Xe[ Y`Xj Zi`k\i`X ]fi k_\ HKM Xi\ \jkXYc`j_\[ kf d\\k
Zc`\ek i\hl`i\d\ekj Xe[ Xi\ m\i`]`\[ hlXik\icp,
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0&)) =eXcpk`ZXc [XkX ]fi Xcc d\k_f[j `j i\gfik\[ n`k_flk
hlXc`]`ZXk`fe kf k_\ i\gfik`e^ c`d`k \jkXYc`j_\[ ]fi \XZ_ d\k_f[, @XkX* ]fi fi^Xe`Z d\k_f[j dXp Y\
i\gfik\[ kf k_\ \jkXYc`j_\[ d\k_f[ [\k\Zk`fe c`d`k [\g\e[`e^ lgfe k_\ Zc`\eksj i\hl`i\d\ekj
gifm`[\[ k_Xk Xcc hlXc`kXk`m\ `[\ek`]`ZXk`fe Zi`k\i`X ]fi k_\ [\k\Zk\[ gXiXd\k\i _Xm\ Y\\e jXk`j]`\[,
=cc gXiXd\k\ij i\gfik\[ Xk ZfeZ\ekiXk`fej Y\kn\\e k_\ i\gfik`e^ c`d`k Xe[ k_\ d\k_f[ [\k\Zk`fe
c`d`k Xi\ hlXc`]`\[ Xj \jk`dXk\[,

@XkX ]fi `efi^Xe`Z d\k_f[j Xi\ i\gfik\[ kf k_\ \jkXYc`j_\[ d\k_f[ i\gfik`e^ c`d`kj, Eefi^Xe`Z
[XkX ]fi jg\Z`]`Z d\k_f[j dXp Xcjf Y\ i\gfik\[ kf k_\ \jkXYc`j_\[ d\k_f[ [\k\Zk`fe c`d`k Xk
Zc`\ek i\hl\jk, Dfn\m\i* k_`j [XkX `j XcnXpj hlXc`]`\[ Xj \jk`dXk\[,

I\Xjli\[ ZfeZ\ekiXk`fej f] [\k\Zk\[ XeXcpk\j k_Xk \oZ\\[ k_\ lgg\i c`d`k f] k_\ ZXc`YiXk`fe
iXe^\ Xi\ \`k_\i [`clk\[ `ekf k_\ iXe^\ Xe[ i\XeXcpq\[ fi hlXc`]`\[ Xj Xe \jk`dXk\[ mXcl\, P_\
fecp \oZ\gk`fe kf k_`j Xggc`\j kf E?L Xe[ E?L-IO XeXcpj`j* n_`Z_ ZXe Y\ i\gfik\[ kf k_\ lgg\i
c`d`k f] k_\ \og\i`d\ekXccp [\k\id`e\[ c`e\Xi iXe^\ n`k_flk hlXc`]`ZXk`fe,

0&)* , =eelXc gi\Z`j`fe Xe[ XZZliXZp &L$=' jkl[`\j* n_`Z_
[\dfejkiXk\ k_\ cXYfiXkfi`\j XY`c`kp kf ^\e\iXk\ XZZ\gkXYc\ [XkX* Xi\ g\i]fid\[ ]fi Xcc iflk`e\
d\k_f[j lj\[ `e k_\ cXYfiXkfip, P_\ gifZ\[li\ lj\[ ]fi ^\e\iXk`e^ fi^Xe`Z L$= [XkX `j
i\]\i\eZ\[ `e k_\ dXafi`kp f] k_\ i\^lcXkfip d\k_f[fcf^p `e lj\, P_\ gifZ\[li\ i\hl`i\j
hlX[ilgc`ZXk\ XeXcpj`j f] X jXdgc\ jg`b\[ n`k_ kXi^\k XeXcpk\j Xk X ZfeZ\ekiXk`fe `e k_\ nfib`e^
iXe^\ f] k_\ d\k_f[, P_`j [XkX dXp Y\ Zfdg`c\[ ]ifd X j\i`\j f] \o`jk`e^ YcXeb jg`b\j fi
cXYfiXkfip Zfekifc jXdgc\j, =ZZliXZp &g\iZ\ek i\Zfm\ip' f] k_\ i\gc`ZXk\ XeXcpj`j `j Xm\iX^\[
Xe[ ZfdgXi\[ kf \jkXYc`j_\[ d\k_f[ g\i]fidXeZ\ c`d`kj, RXcl\j n`k_`e d\k_f[ c`d`kj `e[`ZXk\
Xe XZZ\gkXYc\ g\i]fidXeZ\ [\dfejkiXk`fe, Li\Z`j`fe Xe[ XZZliXZp [Xk\ `j Xcjf lj\[ kf XeelXccp
[\dfejkiXk\ XeXcpk`ZXc ZXgXY`c`kp ]fi `e[`m`[lXc XeXcpjkj, =eelXc [\dfejkiXk`fe f] ZXgXY`c`kp
[XkX `j XiZ_`m\[ `e `e[`m`[lXc kiX`e`e^ ]`c\j,

0&)+ P_\ MlXc`kp =jjliXeZ\ OkX]] dX`ekX`ej X c`jk f] XZk`m\
d\k_f[j lj\[ ]fi k_\ XeXcpj`j f] jXdgc\j, P_`j c`jk `eZcl[\j mXc`[ d\k_f[ i\]\i\eZ\j ]ifd
jfliZ\j jlZ_ Xj QOAL=* =OPI fi OkXe[Xi[ I\k_f[j [\j`^eXk`fej Xe[ k_\ Zlii\ek m\ij`fe Xe[
m\ij`fe [Xk\,

Qg[Xk\[ m\ij`fej f] Xggifm\[ i\]\i\eZ\ d\k_f[fcf^p Xi\ gcXZ\[ `ekf lj\ Xj Z_Xe^\j fZZli,
P_\ MlXc`kp =jjliXeZ\ @`i\Zkfi `e]fidj fg\iXk`fej dXeX^\d\ek f] Z_Xe^\j `e d\k_f[
m\ij`fej Xj k_\p fZZli, P_\ fg\iXk`fej dXeX^\d\ek jkX]] j\c\Zkj Xe `dgc\d\ekXk`fe [Xk\, P_\
fg\iXk`fej jkX]] `j i\jgfej`Yc\ ]fi Zfdgc\k`e^ Xcc d\k_f[ lj\ i\hl`i\d\ekj gi`fi kf k_\
`dgc\d\ekXk`fe [Xk\, P_`j `eZcl[\j df[`]`ZXk`fe f] OKLj* Zfdgc\k`fe f] I@H Xe[ gi\Z`j`fe
Xe[ XZZliXZp jkl[`\j Xe[ jkX]] kiX`e`e^, @fZld\ekXk`fe f] k_\j\ XZk`m`k`\j `j gifm`[\[ kf k_\
M= jkX]] n_f i\kX`ej k_`j `e]fidXk`fe fe ]`c\, P_\ lg[Xk\[ d\k_f[ `j gcXZ\[ `ekf j\im`Z\ fe
k_\ `dgc\d\ekXk`fe [Xk\ Xe[ k_\ fc[ m\ij`fe `j [\+XZk`mXk\[,

Ilck`gc\ m\ij`fej f] j\c\Zk\[ d\k_f[j dXp i\dX`e `e lj\ kf jXk`j]p Zc`\ek jg\Z`]`Z e\\[j, Ee
k_\j\ j`klXk`fej* k_\ [\]Xlck d\k_f[ m\ij`fe Y\Zfd\j k_\ dfjk i\Z\ek m\ij`fe, ?c`\ek jg\Z`]`Z
e\\[j Xi\ Zfddle`ZXk\[ kf k_\ cXYfiXkfip jkX]] lj`e^ d\k_f[ jg\Z`]`Z XeXcpk`ZXc d\k_f[ Zf[\j*
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n_`Z_ Zc\Xicp [\g`Zk k_\ m\ij`fe kf Y\ lj\[, P_\ fc[ d\k_f[ m\ij`fe `j dX`ekX`e\[ Xj Xe XZk`m\
d\k_f[ lek`c k_\ jg\Z`]`\[ Zc`\ek ef cfe^\i i\hl`i\j k_\ lj\ f] k_\ fc[\i m\ij`fe,

=ZZlk\jk n`cc efk lj\ d\k_f[fcf^p k_Xk i\gi\j\ekj j`^e`]`ZXek [\gXikli\j ]ifd k_\ i\]\i\eZ\
d\k_f[ lec\jj jg\Z`]`ZXccp [`i\Zk\[ Yp k_\ Zc`\ek, E] Zc`\ekj [`i\Zk k_\ cXYfiXkfip kf lj\ X
d\k_f[ df[`]`ZXk`fe k_Xk i\gi\j\ekj X j`^e`]`ZXek [\gXikli\ ]ifd k_\ i\]\i\eZ\ d\k_f[* k_\
i\hl\jk n`cc Y\ [fZld\ek\[ `e k_\ gifa\Zk ]`c\,

0&), , =gg\e[`o EEE gifm`[\j X [\kX`c\[ c`jk`e^ f] k_\ d\k_f[fcf^p
\dgcfp\[ ]fi k_\ XeXcpj`j f] k\jk jXdgc\j,
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1&( F3@C?<A9$ F3@C?7 @3A397@7AG$ ?B9<A$ 5HFGB6L$ FGBE397 3A6
6<FCBF3?

8 P_\ cXYfiXkfip dljk \dgcfp X jpjk\d n_`Z_ \ejli\j k_Xk Zc`\ek jlggc`\[
gif[lZk fi jlggc`\[ gif[lZk &k_\ jXdgc\' `j X[\hlXk\cp \mXclXk\[* XZbefnc\[^\[* Xe[ j\Zli\[
lgfe [\c`m\ip kf k_\ cXYfiXkfip, P_\ jpjk\d Xcjf Xjjli\j k_Xk gif[lZk Z_X`e f] Zljkf[p `j
dX`ekX`e\[ Xe[ k_Xk jXdgc\ i\Z\`gk Zfe[`k`fej Xe[ gi\j\imXk`fe jkXklj Xi\ [fZld\ek\[ Xe[
Zfddle`ZXk\[ kf k_\ Zc`\ek Xe[ `ek\ieXc jkX]], P_\ cf^`e gifZ\[li\ Xjj`^ej* [fZld\ekj* Xe[
dXgj k_\ jg\Z`]`ZXk`fej ]fi k_\ XeXcpj`j f] \XZ_ le`hl\ jXdgc\ kf Xjjli\ k_Xk k_\ i\hl\jk\[
XeXcpj`j `j g\i]fid\[ fe k_\ Zfii\Zk jXdgc\ Xe[ \eXYc\j k_\ jXdgc\ kf Y\ kiXZb\[ k_ifl^_flk
k_\ cXYfiXkfip XeXcpk`ZXc ZpZc\, P_\ jpjk\d `eZcl[\j gifZ\[li\j ]fi i\ZfeZ`c`e^ [\]\Zkj `e
jXdgc\ Zfe[`k`fe fi Zc`\ek gifm`[\[ [XkX* n_`Z_ Xi\ `[\ek`]`\[ Xk jXdgc\ Xii`mXc, P_\ jpjk\d
jg\Z`]`\j k_\ gifZ\[li\j ]fi gifg\i jXdgc\ jkfiX^\* kiXej]\i kf k_\ cXYfiXkfip* Xe[ [`jgfjXc
X]k\i XeXcpj`j, P_\ jpjk\d `j Xcjf [fZld\ek\[ `e jkXe[Xi[ fg\iXk`e^ gifZ\[li\j,

1&) , J\n fi[\ij Xi\ `e`k`Xk\[ Xe[ gifZ\jj\[ Yp k_\ Zc`\ek j\im`Z\j
^iflg &O\\ ?_Xgk\i /2* LifZ\[li\j ]fi Ao\Zlk`e^ ?c`\ek Og\Z`]`ZXk`fej', P_\ e\n fi[\i
gifZ\[li\ `eZcl[\j d\Z_Xe`jdj ]fi gifm`[`e^ Yfkkc\j kf Zc`\ekj* n_`Z_ d\\k k_\ j`q\*
Zc\Xec`e\jj* Xe[ gi\j\imXk`fe jg\Z`]`ZXk`fej ]fi k_\ XeXcpj`j kf Y\ g\i]fid\[,

Bfi e\n fi[\ij* k_\ gifa\Zk dXeX^\i gi\gXi\j X Yfkkc\ i\hl\jk ]fid* n_`Z_ `j jlYd`kk\[ kf
jXdgc\ dXeX^\d\ek, P_`j ]fid gifm`[\j Zi`k`ZXc gifa\Zk [\kX`cj kf k_\ jXdgc\ dXeX^\d\ek
jkX]]* n_`Z_ Xi\ lj\[ kf gi\gXi\ Xe[ Xjj\dYc\ k_\ jXdgc\ Yfkkc\j ]fi j_`gd\ek kf k_\ Zc`\ek
gi`fi kf jXdgc`e^,

P_\ Yfkkc\ fi[\i `j Xjj\dYc\[ lj`e^ Yfkkc\j k_Xk d\\k QOAL= jg\Z`]`ZXk`fej ]fi ZfekXd`eXek
]i\\ jXdgc\ ZfekX`e\ij, =ZZlk\jk lj\j X ZfdY`eXk`fe f] Zfdd\iZ`Xccp jlggc`\[ gi\+Zc\Xe\[
Yfkkc\j Xe[ Yfkkc\j k_Xk _Xm\ Y\\e k\jk\[ ]fi i\j`[lXc ZfekXd`eXk`fe Xe[ m\i`]`\[ kf d\\k
QOAL= jg\Z`]`ZXk`fej gi`fi kf lj\, Ok\i`c\ Yfkkc\j ]fi d`ZifY`fcf^`ZXc jXdgc\j Xi\ gliZ_Xj\[
]ifd Zfdd\iZ`Xc jfliZ\j,

>fkkc\j* n_`Z_ Xi\ efk gliZ_Xj\[ gi\+Zc\Xe\[* Xi\ Z_\Zb\[ kf Xjjli\ k_Xk k_\p Xi\ ]i\\ f]
ZfekXd`eXk`fe ]ifd kXi^\k\[ XeXcpk\j Y\]fi\ Y\`e^ i\c\Xj\[ ]fi lj\, Ok\i`c\ Yfkkc\j Xi\ Z_\Zb\[
]fi ZfekXd`eXk`fe n`k_ \XZ_ cfk, P_\ M= jkX]] i\kX`ej X Zfgp f] k_\ [fZld\ekXk`fe f] `e+
_flj\ ZfekXd`eXk`fe Xe[ jk\i`c`kp Z_\Zbj Xe[ dX`ekX`ej k_\ i\jgfej`Y`c`kp ]fi Xggifm`e^ Xe[
i\c\Xj`e^ Yfkkc\ cfkj ]fi lj\ ]fccfn`e^ X i\m`\n f] k_\ Z_\Zb [XkX,

Li\j\imXk`m\ jfclk`fej k_Xk Xi\ jg\Z`]`\[ ]fi k_\ XeXcpj`j i\hl\jk\[ Xi\ [`jg\ej\[ `ekf k_\
jXdgc\ Yfkkc\ gi`fi kf j_`gd\ek, =cc gi\j\imXk`m\ jfclk`fej Xi\ gi\gXi\[ `e k_\ cXYfiXkfip fi
gliZ_Xj\[ ]ifd Zfdd\iZ`Xc jlggc`\ij, AXZ_ jfclk`fe `j Z_\Zb\[ kf Xjjli\ k_Xk `k `j ]i\\ f]
ZfekXd`eXk`fe ]ifd k_\ Zfdgfle[j Y\`e^ XeXcpq\[ Y\]fi\ Y\`e^ i\c\Xj\[ ]fi lj\,

N\X^\ek nXk\i ]fi ki`g Xe[ ]`\c[ YcXebj `j gfli\[ `ekf Xggifgi`Xk\cp cXY\c\[ ZfekX`e\ij, =cc
Yfkkc\j Xi\ gXZb\[ `ekf `Z\ Z_\jkj n`k_ YcXeb Z_X`e f] Zljkf[p ]fidj Xe[ k_\ fi`^`eXc Yfkkc\
fi[\i ]fid, ?fdgc\k\[ Yfkkc\ fi[\ij Xi\ [\c`m\i\[ kf Zc`\ekj lj`e^ =ZZlk\jk Zfli`\ij fi
Zfdd\iZ`Xc ZXii`\ij ]fi lj\ `e ]`\c[ jXdgc\ Zfcc\Zk`fe,
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1&* , @fZld\ek\[ gifZ\[li\j Xi\ \dgcfp\[ Yp k_\ ]`\c[ jkX]] ]fi ]`\c[ jXdgc\ Zfcc\Zk`fe
Xe[ Xi\ XZZ\jj`Yc\ [li`e^ jXdgc\ Zfcc\Zk`fe XZk`m`k`\j, B`\c[ XZk`m`k`\j Xi\ [fZld\ek\[ `e
Zfekifcc\[ efk\Yffbj n_`Z_ [\kX`c i\c\mXek ]`\c[ Zfe[`k`fej* j`k\ [XkX Xe[ k_\ i\jlckj f] ]`\c[
d\Xjli\d\ekj, =ggifgi`Xk\ Zljkf[p gifZ\[li\j ]fi Zfcc\Zk\[ jXdgc\j Xi\ `e`k`Xk\[ Yp k_\ ]`\c[
jkX]] Xk k_\ k`d\ f] jXdgc\ Zfcc\Zk`fe, OXdgc\j Xi\ [fZld\ek\[* cXY\c\[ Xe[ gi\j\im\[
XZZfi[`e^ kf k_\ jg\Z`]`ZXk`fej f] k_\ d\k_f[ Xe[-fi i\^lcXkfip gif^iXd gi`fi kf Y\`e^
j_`gg\[ kf k_\ cXYfiXkfip,

1&+ , OXdgc\j Xi\ [\c`m\i\[ kf k_\ cXYfiXkfip lj`e^ X mXi`\kp f]
d\Z_Xe`jdj `eZcl[`e^ =ZZlk\jk Zfli`\ij* Zfdd\iZ`Xc j_`gg\ij* Xe[ Zc`\ek j\c]+[\c`m\ip,
@fZld\ek\[ gifZ\[li\j Xi\ ]fccfn\[ ]fi Xii`m`e^ jXdgc\j kf Xjjli\ k_Xk Zljkf[p Xe[ `ek\^i`kp
Xi\ dX`ekX`e\[ Xe[ _Xe[c`e^- gi\j\imXk`fe i\hl`i\d\ekj Xi\ [fZld\ek\[ Xe[ dX`ekX`e\[,

OXdgc\ Zljkf[p [fZld\ekXk`fe `j `e`k`Xk\[ n_\e k_\ `e[`m`[lXc Zfcc\Zk`e^ k_\ jXdgc\ Zfcc\Zkj
]`\c[ jXdgc\j, ?ljkf[p [fZld\ekXk`fe `eZcl[\j Xcc `e]fidXk`fe e\Z\jjXip kf gifm`[\ Xe
leXdY`^lflj i\Zfi[ f] jXdgc\ Zfcc\Zk`fe* jXdgc\ `[\ek`]`ZXk`fe* Xe[ jXdgc\ Zfcc\Zk`fe
Z_ifefcf^p, Ee`k`Xc Zljkf[p [fZld\ekXk`fe \dgcfpj \`k_\i =ZZlk\jk fi Zc`\ek ^\e\iXk\[
Zljkf[p ]fidj,

=ZZlk\jk ^\e\iXk\j X Z_X`e f] Zljkf[p `e j`klXk`fej n_\i\ k_\ `e[`m`[lXcj n_f Zfcc\Zk\[ k_\
jXdgc\ [`[ efk ^\e\iXk\ Zljkf[p [fZld\ekXk`fe `e k_\ ]`\c[,

=ZZlk\jk [\]`e\j jXdgc\ Zljkf[p Xj ]fccfnj8

" P_\ jXdgc\ `j `e k_\ XZklXc Zljkf[p fi gfjj\jj`fe f] k_\ Xjj`^e\[ i\jgfej`Yc\ g\ijfe*

" P_\ jXdgc\ `j `e X j\Zli\ Xi\X,

P_\ =ZZlk\jk ]XZ`c`kp `j [\]`e\[ Xj X j\Zli\ ]XZ`c`kp, L\i`d\k\i j\Zli`kp _Xj Y\\e \jkXYc`j_\[*
n_`Z_ c`d`kj XZZ\jj kf Xlk_fi`q\[ `e[`m`[lXcj fecp, R`j`kfij \ek\i k_\ ]XZ`c`kp k_ifl^_ k_\
Yl`c[`e^ cfYYp Xe[ dljk i\^`jk\i n`k_ k_\ i\Z\gk`fe`jk gi`fi kf \ek\i`e^ Zfekifcc\[ Xi\Xj, S_`c\
`e k_\ ]XZ`c`kp* m`j`kfij Xi\ i\hl`i\[ kf n\Xi X m`j`kfisj YX[^\ Xe[ dljk Y\ XZZfdgXe`\[ Yp k_\`i
_fjkj Xk Xcc k`d\j, =]k\i _flij* Yl`c[`e^ XZZ\jj `j Zfekifcc\[ lj`e^ X Zfdglk\i`q\[ gXjjb\p
i\X[\i jpjk\d, P_`j jpjk\d c`d`kj Yl`c[`e^ XZZ\jj kf `e[`m`[lXcj n`k_ X gi\+Xjj`^e\[
Xlk_fi`qXk`fe jkXklj, =]k\i _flij m`j`kfij Xi\ efk Xlk_fi`q\[ kf Y\ `e k_\ Yl`c[`e^, ?c`\ekj
[\c`m\i`e^ jXdgc\j X]k\i _flij dljk dXb\ X[mXeZ\[ XiiXe^\d\ekj k_ifl^_ Zc`\ek j\im`Z\j Xe[
jXdgc\ dXeX^\d\ek kf Xjjli\ k_Xk jkX]] `j XmX`cXYc\ kf kXb\ [\c`m\ip Xe[ dX`ekX`e Zljkf[p,

Qgfe Xii`mXc Xk =ZZlk\jk* k_\ jXdgc\ Zljkf[`Xe i\m`\nj k_\ Z_X`e f] Zljkf[p ]fi k_\ jXdgc\j
i\Z\`m\[ kf m\i`]p k_Xk k_\ `e]fidXk`fe fe k_\ ]fid Zfii\jgfe[j n`k_ k_\ jXdgc\j [\c`m\i\[,
P_`j `eZcl[\j m\i`]`ZXk`fe k_Xk Xcc c`jk\[ jXdgc\j Xi\ gi\j\ek Xe[ gifg\icp cXY\c\[* Z_\Zbj kf
m\i`]p k_Xk jXdgc\j n\i\ kiXejgfik\[ Xe[ i\Z\`m\[ Xk k_\ i\hl`i\[ k\dg\iXkli\* m\i`]`ZXk`fe k_Xk
k_\ jXdgc\ nXj i\Z\`m\[ `e gifg\i ZfekX`e\ij* m\i`]`ZXk`fe k_Xk jl]]`Z`\ek mfcld\ `j XmX`cXYc\ kf
Zfe[lZk k_\ i\hl\jk\[ XeXcpj`j* Xe[ X Z_\Zb f] `e[`m`[lXc jXdgc\ ZfekX`e\ij kf m\i`]p k\jk
jg\Z`]`Z gi\j\imXk`fe i\hl`i\d\ekj `eZcl[`e^ k_\ XYj\eZ\ f] _\X[jgXZ\ ]fi mfcXk`c\ Zfdgfle[
XeXcpj`j,
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OXdgc\ Zfe[`k`fej Xe[ fk_\i fYj\imXk`fej Xi\ [fZld\ek\[ fe k_\ Z_X`e f] Zljkf[p Yp k_\
jXdgc\ Zljkf[`Xe gi`fi kf Zfdgc\k`e^ XZZ\gkXeZ\ f] Zljkf[p Xe[ `e Xe fec`e\ [XkXYXj\ k_Xk
Zi\Xk\j X g\idXe\ek i\Zfi[ f] Xcc jXdgc\ cf^`e XZk`m`k`\j, P_\ jXdgc\ Zljkf[`Xe XZZ\gkj jXdgc\
Zljkf[p lgfe m\i`]`ZXk`fe k_Xk k_\ Zljkf[p [fZld\ek `j Zfii\Zk, @`jZi\gXeZ`\j fi efe+
Zfdgc`Xek j`klXk`fej Xi\ [fZld\ek\[ Xe[ Zfddle`ZXk\[ kf k_\ =ZZlk\jk gifa\Zk dXeX^\i* n_f
ZfekXZkj k_\ Zc`\ek ]fi i\jfclk`fe, P_\ i\jfclk`fe `j [fZld\ek\[ Xe[ Zfddle`ZXk\[ kf jXdgc\
dXeX^\d\ek ]fi \o\Zlk`fe,

P_\ jXdgc\ dXeX^\d\ek jkX]] dX`ekX`ej Xe \c\Zkife`Z jXdgc\ i\Z\`gk cf^, P_`j cf^ [\kX`cj Xcc
jXdgc\+i\cXk\[ `e]fidXk`fe `e X j\XiZ_XYc\ [XkXYXj\ k_Xk `j lg[Xk\[ lgfe [XkX \ekip Xe[
YXZb\[ lg [X`cp, P_\ cf^ i\Zfi[j `eZcl[\ Zi`k`ZXc [Xk\ `e]fidXk`fe* eldY\ij f] jXdgc\j*
eldY\ij f] Yfkkc\j ]fi \XZ_ gXiXd\k\i* [\jZi`gk`fej f] Yfkkc\j ]fi \XZ_ gXiXd\k\i* gi\j\imXk`fe
Zfe[`k`fej* Yfkkc\ i\]i`^\iXkfi cfZXk`fe* Xe[ Yfkkc\ Zfe[`k`fej, @XkX \ekip `ekf k_\ cf^ `j
j\Zli\[ lj`e^ `e[`m`[lXc gXjjnfi[j,

@li`e^ `e`k`Xc cf^`e* \XZ_ Yfkkc\ `j Xjj`^e\[ X le`hl\ eldY\i Xe[ `j cXY\c\[ n`k_ X YXiZf[\
Zfii\jgfe[`e^ kf k_Xk eldY\i, = YXi+Zf[`e^ Xe[ jZXee`e^ jpjk\d \c\Zkife`ZXccp kiXZbj jXdgc\
Zljkf[p kiXej]\ij Y\kn\\e `e[`m`[lXcj n`k_`e k_\ cXYfiXkfip, Eek\ieXc Zljkf[p [fZld\ekXk`fe
dXp Y\ i\hl`i\[ ]fi Zfdgc`XeZ\ n`k_ i\^lcXkfip X^\eZp fi ZfekiXZklXc jg\Z`]`ZXk`fej, =
[fZld\ek\[* Z_ifefcf^`ZXc i\Zfi[ f] \XZ_ jXdgc\ kiXej]\i `[\ek`]p`e^ \XZ_ `e[`m`[lXc _Xm`e^
gfjj\jj`fe f] k_\ jXdgc\ `j Zi\Xk\[ `e k_\ cXYfiXkfip `e]fidXk`fe dXeX^\d\ek jpjk\d* n_`Z_
ZXe Y\ gi`ek\[ Xe[ `eZcl[\[ `e [XkX i\gfikj kf [\dfejkiXk\ Zfek`elflj Zljkf[p,

1&, =ZZlk\jk n`cc Xkk\dgk kf
gi\j\im\ ]`\c[ jXdgc\j k_Xk n\i\ i\Z\`m\[ n`k_flk gifg\i gi\j\imXk`fe kf k_\ \ok\ek k_Xk `k `j
]\Xj`Yc\ Xe[ jlggfik\[ Yp k_\ d\k_f[j `e lj\, HXYfiXkfip gi\j\imXk`fe f] `dgifg\icp gi\j\im\[
fi _Xe[c\[ ]`\c[ jXdgc\j `j iflk`e\cp g\i]fid\[ ]fi d\kXcj jXdgc\j, Og\Z`Xc _Xe[c`e^ gifZ\[li\j
dXp Xcjf Y\ Xggc`\[ kf `dgifg\icp gi\j\im\[ mfcXk`c\ fi^Xe`Zj,

=hl\flj d\kXcj jXdgc\j k_Xk n\i\ efk e`ki`Z XZ`[ gi\j\im\[ kf gD 0 `e k_\ ]`\c[ Xi\ cXYfiXkfip
gi\j\im\[ Xe[ _\c[ ]fi kn\ekp &02' _flij kf \hl`c`YiXk\ gi`fi kf XeXcpj`j, =hl\flj d\kXcj jXdgc\j
i\hl`i`e^ ]`\c[ ]`ckiXk`fe dXp Y\ ]`ck\i\[ `e k_\ cXYfiXkfip n`k_`e j\m\ekp+knf &50' _flij f] i\Z\`gk
gifm`[\[ k_Xk k_\ jXdgc\ _Xj efk Y\\e XZ`[ gi\j\im\[,

Qegi\j\im\[ mfcXk`c\ fi^Xe`Zj jXdgc\j dXp Y\ XeXcpq\[ n`k_`e j\m\e &5' [Xpj kf d`e`d`q\
[\^iX[Xk`fe f] mfcXk`c\ fi^Xe`Zj `] k_\ cXYfiXkfip `j efk`]`\[ `e X[mXeZ\ f] k_\ ]X`cli\ kf gi\j\im\
lgfe Zfcc\Zk`fe, HXYfiXkfip gi\j\imXk`fe f] legi\j\im\[ Xhl\flj jXdgc\j `j efk gfjj`Yc\, = gD
Z_\Zb f] mfcXk`c\ fi^Xe`Z jXdgc\j gi`fi kf XeXcpj`j n`cc Zfdgifd`j\ k_\ jXdgc\ Yp Xccfn`e^ mfcXk`c\
fi^Xe`Zj kf \jZXg\ [li`e^ k_\ Z_\Zb, E] k_\ cXYfiXkfip `j efk efk`]`\[ f] k_\ ]X`cli\ kf ]`\c[
gi\j\im\ Xe Xhl\flj mfcXk`c\ fi^Xe`Z jXdgc\* k_\ [\]\Zk n`cc efk Y\ `[\ek`]`\[ lek`c jXdgc\ XeXcpj`j
_Xj Y\\e Zfdgc\k\[ Xe[ k_\ [XkX `j hlXc`]`\[ XZZfi[`e^cp,

1&- =e XlkfdXk\[* \c\Zkife`Z HEIO gifZ\[li\ i\Zfi[j
jXdgc\ \oZ_Xe^\ kiXejXZk`fej Y\kn\\e [\gXikd\ekj Xe[ Z_Xe^\j `e XeXcpk`ZXc jkXklj, P_`j
jpjk\d kiXZbj Xcc gi\gXiXk`fe* XeXcpk`ZXc* Xe[ [XkX i\gfik`e^ gifZ\[li\j kf n_`Z_ X jXdgc\ `j
jlYa\Zk\[ n_`c\ `e k_\ gfjj\jj`fe f] k_\ cXYfiXkfip, AXZ_ `e[`m`[lXc i\Z\`m`e^ jXdgc\j dljk
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XZbefnc\[^\ k_\ Z_Xe^\ `e Zljkf[p Xe[ fg\iXk`feXc jkXklj `e k_\ HEIO, P_`j jk\g `j i\hl`i\[ kf
dX`ekX`e Xe XZZliXk\ \c\Zkife`Z i\Zfi[ f] jXdgc\ jkXklj* [Xk\j f] XeXcpk`ZXc XZk`m`kp* Xe[ Zljkf[p
k_ifl^_flk k_\ cXYfiXkfip,

OXdgc\ kiXZb`e^ `j `e`k`Xk\[ Xk cf^`e n_\i\ Xcc Z_ifefcf^`ZXc `e]fidXk`fe i\cXk\[ kf jXdgc\
Zfcc\Zk`fe [Xk\j Xe[ _fc[`e^ k`d\j Xi\ \ek\i\[ `ekf k_\ HEIO, P_`j `e]fidXk`fe `j \ek\i\[ fe
Xe `e[`m`[lXc jXdgc\ YXj`j,

1&. , EeZfd`e^ jXdgc\j dljk jXk`j]p =ZZlk\jksj jXdgc\ XZZ\gkXeZ\
Zi`k\i`X Y\]fi\ Y\`e^ cf^^\[ `ekf k_\ jpjk\d, OXdgc\ XZZ\gkXeZ\ `j YXj\[ fe k_\ gi\d`j\ k_Xk
Zc`\ekj _Xm\ \o\iZ`j\[ gifg\i gifkfZfcj ]fi jXdgc\ Zfcc\Zk`fe, P_`j `eZcl[\j Zfdgc\k\
[fZld\ekXk`fe* jl]]`Z`\ek mfcld\* gifg\i Z_\d`ZXc gi\j\imXk`fe* k\dg\iXkli\ gi\j\imXk`fe*
jXdgc\ ZfekX`e\i j\Xc`e^ Xe[ cXY\c`e^* Xe[ Xggifgi`Xk\ j_`gg`e^ ZfekX`e\i gXZb`e^,

P_\ jXdgc\ dXeX^\d\ek jkX]] n`cc dXb\ \m\ip Xkk\dgk kf gi\j\im\ `dgifg\icp gi\j\im\[ jXdgc\j
lgfe Xii`mXc, Dfn\m\i* `] gi\j\imXk`fe `j efk gfjj`Yc\* k_\ jXdgc\j dXp Y\ i\]lj\[ lec\jj k_\
Zc`\ek Xlk_fi`q\j XeXcpj`j, Jf jXdgc\j n`cc Y\ XZZ\gk\[ `] _fc[`e^ k`d\j _Xm\ Y\\e \oZ\\[\[ fi
n`cc Y\ \oZ\\[\[ Y\]fi\ XeXcpj`j ZXe kXb\ gcXZ\ lec\jj k_\ Zc`\ek Xlk_fi`q\j XeXcpj`j,

OXdgc\ XZZ\gkXeZ\ Zi`k\i`X `eZcl[\ gifg\i Zljkf[p Xe[ jXdgc\ cXY\c`e^ [fZld\ekXk`fe, Lifg\i
Zljkf[p [fZld\ekXk`fe `eZcl[\j Xe \ekip ]fi Xcc g_pj`ZXc jXdgc\j [\c`m\i\[ kf k_\ cXYfiXkfip n`k_
Xe `[\ek`]`ZXk`fe Zf[\ k_Xk dXkZ_\j k_\ jXdgc\ Yfkkc\ Xe[ X [Xk\ Xe[ j`^eXkli\ f] k_\ `e[`m`[lXc
n_f Zfcc\Zk\[ k_\ jXdgc\ Xe[ [\c`m\i\[ k_\d kf k_\ cXYfiXkfip,

=ZZlk\jk i\j\im\j k_\ i`^_k kf i\]lj\ Xep jXdgc\ n_`Z_ `e `kj jfc\ Xe[ XYjfclk\ [`jZi\k`fe Xe[
al[^d\ek `j _XqXi[flj* kfo`Z Xe[ gfj\j fi dXp gfj\ X _\Xck_* jX]\kp fi \em`ifed\ekXc i`jb [li`e^
_Xe[c`e^ fi gifZ\jj`e^, P_\ ZfdgXep n`cc efk XZZ\gk jXdgc\j ]fi XeXcpj`j lj`e^ d\k_f[fcf^p
k_Xk `j efk g\i]fid\[ Yp k_\ cXYfiXkfip fi ]fi d\k_f[j k_Xk cXY [f\j efk _fc[ mXc`[ XZZi\[`kXk`fej
lec\jj XiiXe^\d\ekj _Xm\ Y\\e dX[\ kf _Xm\ k_\ XeXcpj`j Zfe[lZk\[ Yp X hlXc`]`\[
jlYZfekiXZkfi,

1&/ , Qe`hl\ `[\ek`]`ZXk`fe Zf[\j Xi\
Xjj`^e\[ kf \XZ_ jXdgc\ Yfkkc\ kf Xjjli\ kiXZ\XY`c`kp Xe[ leXdY`^lfljcp `[\ek`]p k_\ k\jkj kf Y\
g\i]fid\[ `e k_\ cXYfiXkfip,

P_\ jXdgc\ `[\ek`]`ZXk`fe Zf[`e^ gifZ\jj Y\^`ej n`k_ k_\ Xjj`^ed\ek f] X le`hl\ Xcg_Xeld\i`Z
afY eldY\i, = afY `j [\]`e\[ Xj X ^iflg f] jXdgc\j i\Z\`m\[ fe k_\ jXd\ [Xp* ]ifd X jg\Z`]`Z
Zc`\ek g\ikX`e`e^ kf X jg\Z`]`Z gifa\Zk, = afY dXp Zfej`jk f] ^iflgj f] jXdgc\j i\Z\`m\[ fm\i X
dlck`+[Xp g\i`f[, P_\ ]`ijk Z_XiXZk\i f] k_\ afY eldY\i `j Xe Xcg_X+Z_XiXZk\i k_Xk `[\ek`]`\j k_\
cXYfiXkfip ]XZ`c`kp, P_\ e\ok Z_XiXZk\ij Xi\ eld\i`Z Xe[ j\hl\eZ\ Yp fe\ eldY\i n`k_ \XZ_ e\n
afY,

Qe`hl\ jXdgc\ eldY\ij Xi\ Xjj`^e\[ kf \XZ_ Yfkkc\ Zfcc\Zk\[ Xj X [`jZi\k\ \ek`kp ]ifd X [\j`^eXk\[
jXdgc\ gf`ek, P_`j eldY\i Y\^`ej n`k_ k_\ afY eldY\i Xe[ `eZfigfiXk\j X j\Zfe[ j\i`\j f]
eldY\ij Y\^`ee`e^ Xk fe\ Xe[ Zfek`el`e^ Z_ifefcf^`ZXccp ]fi \XZ_ gf`ek f] Zfcc\Zk`fe, P_\ k\jk
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kf Y\ g\i]fid\[ `j Zc\Xicp `[\ek`]`\[ fe k_\ Yfkkc\ cXY\c, Ilck`gc\ jXdgc\ Yfkkc\j Zfcc\Zk\[ ]fi
XeXcpj`j f] k_\ jXd\ gXiXd\k\i Xi\ eldY\i\[ Yfkkc\ /* 0* r \kZ,

=cg_X jl]]`o\j dXp Y\ X[[\[ kf k_\ jXdgc\ eldY\i kf `[\ek`]p jg\Z`Xc [\j`^eXk`fej jlZ_ Xj
jlYZfekiXZk\[ k\jkj* `e+_flj\ M? Z_\Zbj* fi i\+cf^j, Ilck`gc\ jXdgc\ Yfkkc\j ]fi X jg\Z`]`Z
XeXcpj`j Xi\ cXY\c\[ >fkkc\ /* >fkkc\ 0* \kZ,

1&0 % OlYZfekiXZk cXYfiXkfi`\j Xi\ \dgcfp\[ kf g\i]fid XeXcpj`j efk
g\i]fid\[ Yp =ZZlk\jk, P_\ hlXc`kp XjjliXeZ\ jkX]] \mXclXk\j jlYZfekiXZk cXYfiXkfi`\j kf
Xjjli\ k_\`i hlXc`kp gifZ\jj\j d\\k k_\ jkXe[Xi[j f] k_\ \em`ifed\ekXc cXYfiXkfip `e[ljkip gi`fi
kf \e^X^\d\ek, P_ifl^_flk k_\ jlYZfekiXZk gifZ\jj* =ZZlk\jk ]fccfnj \jkXYc`j_\[ gifZ\[li\j
kf Xjjli\ k_Xk jXdgc\ Zljkf[p `j dX`ekX`e\[ Xe[ k_\ [XkX gif[lZ\[ Yp k_\ jlYZfekiXZkfi d\\kj
\jkXYc`j_\[ hlXc`kp Zi`k\i`X,

D[HIUTZXGIZOTM AXUIKJ[XK& OlYZfekiXZk`e^ gifZ\[li\j Xi\ `e`k`Xk\[ k_ifl^_ j\m\iXc d\Z_Xe`jdj*
n_`Z_ fi`^`eXk\ n`k_ jXdgc\ dXeX^\d\ek, OXdgc\j ]fi XeXcpj`j Yp X jlYZfekiXZkfi Xi\ cf^^\[
`ekf k_\ =ZZlk\jk jpjk\d lj`e^ i\^lcXi cf^`e gifZ\[li\j, E] jlYZfekiXZk gXiXd\k\ij Xi\ gXik f]
k_\ gifa\Zk fi jXdgc\ dXeX^\d\ek _Xj i\Z\`m\[ jlYZfekiXZk`e^ `ejkilZk`fej ]fi X jg\Z`]`Z
gifa\Zk* X Zfgp f] k_\ Z_X`e f] Zljkf[p `j ^`m\e kf k_\ Xggifgi`Xk\ gifa\Zk dXeX^\i n`k_ k_\
jlYZfekiXZk\[ gXiXd\k\ij _`^_c`^_k\[, P_`j gifZ\[li\ ki`^^\ij k_\ jlYZfekiXZk gifZ\jj Xk k_\
gifa\Zk dXeX^\d\ek c\m\c, P_\ gifa\Zk dXeX^\i ZfekXZkj Xe Xggifm\[ jlYZfekiXZkfi k_Xk
ZXii`\j XZZi\[`kXk`fe `e k_\ m\el\ f] k_\ gifa\Zk cfZXk`fe kf gcXZ\ k_\ jlYZfekiXZk fi[\i, =
jlYZfekiXZk fi[\i ]fid &OKB' `j j`dlckXe\fljcp gi\gXi\[ `e \c\Zkife`Z ]fidXk* Yp k_\ gifa\Zk
dXeX^\i Xe[ ]`c\[ n`k_ k_\ fi`^`eXc Z_X`e f] Zljkf[p, P_\ OKB Xe[ k_\ jlYZfekiXZk Z_X`e f]
Zljkf[p Xi\ ]finXi[\[ kf jXdgc\ dXeX^\d\ek* m`X A+IX`c* ]fi gifZ\jj`e^, = Zfgp `j ]`c\[ n`k_
k_\ fi`^`eXc ?f?,

OXdgc\ dXeX^\d\ek j`^ej k_\ jlYZfekiXZk Z_X`e f] Zljkf[p Xe[ j_`gj k_\ jXdgc\&j' kf k_\
jlYZfekiXZkfi, P_\ jlYZfekiXZk ?f? `j ]`c\[ n`k_ k_\ fi`^`eXc ?f? Xe[ k_\ i\hl\jk ]fi
jlYZfekiXZk, ?fg`\j Xi\ [`jki`Ylk\[ kf k_\ cf^`e [\gXikd\ek* k_\ gifa\Zk dXeX^\i* jXdgc\
dXeX^\d\ek Xe[ k_\ Zc`\ek,

?c`\ekj Xi\ m\iYXccp efk`]`\[ f] k_\ e\\[ kf jlYZfekiXZk XeXcpj`j Xj jffe Xj k_\ e\\[ `j `[\ek`]`\[
Yp k_\ Zc`\ek j\im`Z\j jkX]], P_`j dXp fZZli [li`e^ k_\ `e`k`Xc gifa\Zk j\klg fi Xk k_\ k`d\ f]
cf^`e `] k_\ gifa\Zk j\klg _X[ efk Y\\e `e`k`Xk\[ k_ifl^_ k_\ Zc`\ek j\im`Z\j jkX]], ?fg`\j f] k_\
jlYZfekiXZk ?f? Xe[ k_\ fi`^`eXc ?f?* n_`Z_ Xi\ \c\Zkife`ZXccp [`jki`Ylk\[ kf Zc`\ekj*
Zfejk`klk\j [fZld\ek\[ Zc`\ek efk`]`ZXk`fe f] k_\ cXYfiXkfi`\j `ek\ek kf jlYZfekiXZk XeXcpj`j,

OlYZfekiXZkfi [XkX gXZbX^\j Xi\ i\m`\n\[ Yp k_\ M= OkX]] kf Xjj\jj Zfdgc\k\e\jj Xe[ hlXc`kp
Zfdgc`XeZ\, E] Zfdgc\k\e\jj [\]\Zkj Xi\ [\k\Zk\[* k_\ jlYZfekiXZkfi `j Xjb\[ kf `dd\[`Xk\cp
lg^iX[\ k_\ [XkX gXZbX^\, E] [XkX hlXc`kp [\]\Zkj Xi\ [\k\Zk\[* k_\ M= jkX]] i\kX`ej k_\ gXZbX^\
]fi ]lik_\i i\m`\n, P_\ M= jkX]] n`cc glijl\ X Zfii\Zk`m\ XZk`fe jfclk`fe Y\]fi\ i\c\Xj`e^
[\]\Zk`m\ [XkX kf k_\ Zc`\ek,

=ggifm\[ jlYZfekiXZk [XkX `j \ek\i\[ `ekf k_\ cXYfiXkfip `e]fidXk`fe dXeX^\d\ek jpjk\d
&HEIO' `] gfjj`Yc\ Xe[ `eZfigfiXk\[ `ekf k_\ ]`eXc i\gfik, =cc jlYZfekiXZk [XkX `j ]ffkefk\[ kf



DKIZOUT 0%'1 DGSVROTM# DGSVRK >GTGMKSKTZ# =UMOT# 3[YZUJ_# DZUXGMK ! 4OYVUYGR
LX^\ 17 f] /.6

N\m`j`fe @Xk\8 B\YilXip 0./2

gifm`[\ k_\ Zc`\ek n`k_ X Zc\Xi `e[`ZXk`fe f] `kj jfliZ\, ?fg`\j f] fi`^`eXc jlYZfekiXZk [XkX Xi\
`eZcl[\[ `e k_\ [XkX i\gfik [\g\e[`e^ fe k_\ i\gfik`e^ c\m\c jg\Z`]`\[ Yp k_\ Zc`\ek, =ggc`ZXYc\
jlYZfekiXZkfi XZZi\[`kXk`fe `e]fidXk`fe `j gifm`[\[ n`k_ k_\ jlYZfekiXZkfi [XkX,

D[HIUTZXGIZ =GHUXGZUX_ 5\GR[GZOUT& P_\ M= jkX]] \mXclXk\j jlYZfekiXZk cXYfiXkfi`\j gi`fi kf
\e^X^\d\ek, P_\ jlYZfekiXZk cXYfiXkfip dljk gifm`[\ =ZZlk\jk n`k_ giff] f] X mXc`[
Z\ik`]`ZXk`fe kf g\i]fid k_\ i\hl\jk\[ XeXcpj`j ]fi k_\ m\el\ n_\i\ k_\p n\i\ Zfcc\Zk\[ Xe[ ]fi
X jg\Z`]`Z gif^iXd j_flc[ Xe XggifmXc fi XZZi\[`kXk`fe Y\ i\hl`i\[, Ee X[[`k`fe* k_\ M= jkX]]
dXp i\hl`i\ X Zfgp f] k_\ cXYfiXkfipsj MlXc`kp Opjk\dj IXelXc* Zfg`\j f] OKLj lj\[ ]fi k_\
jlYZfekiXZk\[ XeXcpj`j* X Zfgp f] k_\ dfjk i\Z\ek g\i]fidXeZ\ \mXclXk`fe jkl[p ]fi k_\
jlYZfekiXZk\[ gXiXd\k\i* Zfg`\j f] k_\ `ek\ieXc [XkX `ek\^i`kp gfc`Zp Xe[ Zfg`\j f] k_\ dfjk
i\Z\ek i\^lcXkfip X^\eZp fi k_`i[ gXikp XZZi\[`kfi Xl[`k i\gfik, ?\ik`]`ZXk`fe m\i`]`ZXk`fe dljk
Y\ jlYd`kk\[ kf =ZZlk\jk XeelXccp, E] gfjj`Yc\* k_\ M= jkX]] dXp Zfe[lZk X j`k\ m`j`k kf k_\
cXYfiXkfip kf `ejg\Zk k_\ hlXc`kp jpjk\d, =ZZlk\jk HXYfiXkfi`\j Xjjld\j k_\ i\jgfej`Y`c`kp ]fi
k_\ g\i]fidXeZ\ f] Xcc jlYZfekiXZkfij n_f _Xm\ jlZZ\jj]lccp [\dfejkiXk\[ k_\`i hlXc`]`ZXk`fej
Xe[ j_flc[ fYkX`e Xe \oXdgc\ [XkX [\c`m\iXYc\ gXZbX^\ gi`fi kf `e`k`Xk`fe f] jlYZfekiXZk nfib
]fi Zfdgc`XeZ\ i\m`\n, MlXc`]`ZXk`fe f] X jlYZfekiXZk cXYfiXkfip dXp Y\ YpgXjj\[ `] k_\
gi`dXip Zc`\ek [`i\Zkj =ZZlk\jk kf \dgcfp X jg\Z`]`Z jlYZfekiXZkfi,

1&1 , Bfccfn`e^ jXdgc\ kiXej]\i kf k_\ jXdgc\ Zljkf[`Xe* jXdgc\j Xi\ Xjj`^e\[ kf
mXi`flj j\Zli\[* i\]i`^\iXk\[ jkfiX^\ Xi\Xj [\g\e[`e^ lgfe k_\ k\jk kf Y\ g\i]fid\[ Xe[ k_\
dXki`o f] k_\ jXdgc\j, P_\ cfZXk`fe &i\]i`^\iXkfi Xe[ j_\c]' f] \XZ_ jXdgc\ `j i\Zfi[\[ fe k_\
Z_X`e f] Zljkf[p X[aXZ\ek kf k_\ c`e\ Zfii\jgfe[`e^ kf \XZ_ jXdgc\ eldY\i Xe[ Xcjf \ek\i\[
`ekf k_\ HEIO, OXdgc\j i\dX`e `e jkfiX^\ lek`c k_\ cXYfiXkfip k\Z_e`Z`Xe i\hl\jkj k_Xk k_\p Y\
kiXej]\ii\[ `ekf k_\ cXYfiXkfip ]fi XeXcpj`j,

O\Zfe[ j_`]k jkX]] `j Xlk_fi`q\[ kf i\ki`\m\ jXdgc\j ]ifd jkfiX^\ Xe[ `e`k`Xk\ Zljkf[p kiXej]\i,
=cc jXdgc\ i\hl\jk ]fidj dljk Y\ Zfdgc\k\[ i\^Xi[c\jj f] n_f g\i]fidj k_\ kiXej]\i,

OXdgc\j ]fi mfcXk`c\ fi^Xe`Zj XeXcpj`j Xi\ gcXZ\[ `e jkfiX^\ `e [\j`^eXk\[ i\]i`^\iXkfij Yp k_\
jXdgc\ Zljkf[`Xe Xe[ `dd\[`Xk\cp kiXej]\ii\[ kf k_\ fi^Xe`Zj ^iflg Zfekifc, OXdgc\ Zljkf[p
`j kiXej]\ii\[ kf k_\ [\gXikd\ek [\j`^e\\, P_\j\ jXdgc\j Xi\ j\^i\^Xk\[ XZZfi[`e^ kf dXki`o kf
c`d`k fggfikle`k`\j ]fi Zifjj ZfekXd`eXk`fe kf fZZli,

Ki^Xe`Zj jkX]] `j Xlk_fi`q\[ kf i\ki`\m\ jXdgc\j ]ifd k_\j\ jkfiX^\ Xi\Xj ]fi XeXcpj`j, S_\e
XeXcpj`j `j Zfdgc\k\* k_\ jXdgc\j Xi\ gcXZ\[ YXZb `ekf jkfiX^\,

1&)( , Bfccfn`e^ jXdgc\ Zljkf[p kiXej]\i kf k_\ cXYfiXkfip* k_\ [fZld\ekXk`fe k_Xk
[\jZi`Y\j k_\ Zc`\ekj XeXcpk`ZXc i\hl`i\d\ekj Xi\ [\c`m\i\[ kf k_\ jXdgc\ cf^`e ^iflg ]fi Zf[`e^
Xe[ \ekip kf k_\ HXYfiXkfip Ee]fidXk`fe IXeX^\d\ek Opjk\d &HEIO', P_`j gifZ\jj kiXejcXk\j
Xcc `e]fidXk`fe i\cXk\[ kf Zfcc\Zk`fe k`d\* klieXifle[ k`d\* jXdgc\ XeXcpj`j* Xe[ [\c`m\iXYc\j
`ekf X Zf[\ n_`Z_ \eXYc\j Zc`\ek i\hl`i\d\ekj kf Y\ \c\Zkife`ZXccp [`jki`Ylk\[ kf k_\ mXi`flj
[\gXikd\ekj n`k_`e k_\ cXYfiXkfip ]fi jZ_\[lc`e^ Xe[ \o\Zlk`fe,

P_\ k\Z_e`ZXc jkX]] `j Xc\ik\[ kf Zc`\ek fi gifa\Zk jg\Z`]`Z i\hl`i\d\ekj k_ifl^_ k_\ lj\ f] X
le`hl\ gifa\Zk Zf[\ k_Xk `j \c\Zkife`ZXccp XkkXZ_\[ kf k_\ afY [li`e^ cf^`e, P_\ le`hl\ gifa\Zk
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Zf[\ [`i\Zkj k_\ k\Z_e`ZXc jkX]] kf Zfekifcc\[ jg\Z`]`ZXk`fej [fZld\ekj [\kX`c`e^ k_\ le`hl\
i\hl`i\d\ekj,

1&)) , Ee[`m`[lXc cXYfiXkfip [\gXikd\ekj gi\gXi\ Xe[ jlYd`k
ni`kk\e i\hl\jkj kf k_\ jXdgc\ Zljkf[`Xe kf i\ki`\m\ jXdgc\j ]fi XeXcpj`j, P_\ jXdgc\ Zljkf[`Xe
i\ki`\m\j Xcc jXdgc\j \oZ\gk mfcXk`c\ fi^Xe`Zj Xe[ [\c`m\ij k_\d kf k_\ i\hl\jk`e^ [\gXikd\ek,
N\ki`\mXc gi`fi`k`\j Xi\ \jkXYc`j_\[ Yp k_\ i\hl\jk`e^ [\gXikd\ek Xe[ jlYd`kk\[ kf k_\ jXdgc\
Zljkf[`Xe n_\e dlck`gc\ i\hl\jkj Xi\ jlYd`kk\[, Eek\ieXc Zljkf[p kiXej]\ij lj`e^ k_\ YXi Zf[\
jZXee`e^ jpjk\d fZZli n_\e\m\i k_\ jXdgc\j Z_Xe^\ _Xe[j fi cfZXk`fej,
=]k\i jXdgc\ XeXcpj`j _Xj Y\\e Zfdgc\k\[* k_\ [\gXikd\ek i\hl\jkj g`Zb+lg Xe[ i\klie f] k_\
jXdgc\ kf k_\ jkfiX^\ Xi\X, P_\ jXdgc\ Zljkf[`Xe i\ki`\m\j k_\ jXdgc\ Xe[ Zfdgc\k\j k_\
Zljkf[p kiXej]\i ]ifd k_\ [\gXikd\ek f] k_\ kiXej]\i YXZb kf jXdgc\ dXeX^\d\ek fi jXdgc\
jkfiX^\,

1&)* % =ZZlk\jk i\kX`ej Xcc jXdgc\j Xe[ jXdgc\ \okiXZkj le[\i gifg\i jkfiX^\ ]fi X
d`e`dld f] 1. [Xpj ]fccfn`e^ Zfdgc\k`fe f] k_\ XeXcpj`j i\gfik, Hfe^\i jkfiX^\ g\i`f[j Xi\
XZZfddf[Xk\[ fe X Zc`\ek jg\Z`]`Z YXj`j `] i\hl`i\[, OXdgc\j dXp Xcjf Y\ i\klie\[ kf k_\ Zc`\ek
]fi [`jgfjXc,
=ZZlk\jk [`jgfj\j f] Xcc cXYfiXkfip nXjk\j ]fccfn`e^ k_\ i\hl`i\d\ekj f] k_\ N\jfliZ\
?fej\imXk`fe Xe[ N\Zfm\ip =Zk &N?N=', P_\ ?fdgXep _Xj fYkX`e\[ Xe[ dX`ekX`ej X nXjk\
^\e\iXkfi `[\ek`]`ZXk`fe eldY\i* JF@760311400,

OXdgc\ dXeX^\d\ek ^\e\iXk\j X jXdgc\ [`jgfjXc [ldg j_\\k ]ifd k_\ HEIO kiXZb`e^ jpjk\d
\XZ_ n\\b* n_`Z_ c`jkj Xcc jXdgc\j n_fj\ _fc[`e^ g\i`f[ _Xj \og`i\[, @XkX ]ifd \XZ_ jXdgc\ `j
ZfdgXi\[ kf k_\ _XqXi[flj nXjk\ Zi`k\i`X \jkXYc`j_\[ Yp k_\ J\n F\ij\p @\gXikd\ek f]
Aem`ifed\ekXc Lifk\Zk`fe &JF@AL',

OXdgc\j ZfekX`e`e^ Zfejk`kl\ekj Xk ZfeZ\ekiXk`fej XYfm\ k_\ Zi`k\i`X Xi\ cXY\c\[ Xj _XqXi[flj
Xe[ j\^i\^Xk\[ `ekf ]fli ^\e\iXc nXjk\ ZXk\^fi`\j ]fi [`jgfjXc Xj ]fccfnj8

" SXjk\ K`c
" Of`c &jfc`[j v gfj`k`m\ Xe[ e\^Xk`m\ _XqXi[flj Z_XiXZk\i`jk`Zj'
" I`o\[ =hl\flj
" Ocl[^\j &j\d`+jfc`[j'
" L?> DXqXi[flj SXjk\ &QOAL= 2. ?BN 54/ Zi`k\i`X',

Jfe+_XqXi[flj Xhl\flj jXdgc\j Xi\ [`clk\[ Xe[ [`jgfj\[ [`i\Zkcp `ekf k_\ cXYfiXkfip j`eb, =cc
Xhl\flj c`hl`[j gXjj k_ifl^_ X e\lkiXc`qXk`fe jpjk\d Y\]fi\ \ek\i`e^ k_\ dle`Z`gXc jpjk\d,
Ofc`[ jXdgc\j Xi\ \dgk`\[ `ekf Zfejfc`[Xk`fe [ildj Xe[ [`jgfj\[ Xj _XqXi[flj nXjk\ fi efe+
_XqXi[flj nXjk\j [\g\e[`e^ lgfe k_\ i\jlckj f] _XqXi[flj Z_XiXZk\i`jk`Zj [\k\id`eXk`fe,
OXdgc\j ZcXjj`]`\[ Xj L?> _XqXi[flj nXjk\j Xi\ cXY\c\[ Xe[ gXZbX^\[ XZZfi[`e^ kf k_\
i\hl`i\d\ekj `e 2. ?BN 54/,

Adgkp ^cXjj Xe[ gcXjk`Z Yfkkc\j ]ifd Xhl\flj Xe[ jfc`[ jXdgc\j Xi\ j\^i\^Xk\[ ]fi i\ZpZc`e^,
N\ZpZc\[ dXk\i`Xcj Xi\ Zfcc\Zk\[ Yp X Zfdd\iZ`Xc ZfekiXZkfi Xe[ kiXej]\ii\[ kf X Zflekp
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kiXej]\i ]XZ`c`kp ]fi j\gXiXk`fe `ekf mXi`flj dXk\i`Xcj ZXk\^fi`\j, P_\j\ fg\iXk`fej Xi\ ZcXjj`]`\[
Xj j\Zli\ ]XZ`c`k`\j \dgcfp`e^ ZXd\iXj* j\Zli`kp ^lXi[j Xe[ ]`Y\i fgk`Z j\Zli`kp jpjk\dj,
P_\ i\ZpZcXYc\ dXk\i`Xc `j kiXejgfik\[ kf X i\ZpZc`e^ ]XZ`c`kp ]fi ]lik_\i gifZ\jj`e^, O\gXiXk\[
^cXjj `j kiXejgfik\[ kf X gifZ\jj`e^ ]XZ`c`kp n_\i\ `k `j XZ`[ nXj_\[ `e knf* j\gXiXk\ nXj_ YXk_j*
i`ej\[ `e Yf`c`e^ nXk\i Xe[ ^ifle[ `ekf x `eZ_ Z_lebj, P_\ Z_lebj Xi\ kiXejgfik\[ kf Xe \e[
gif[lZk lj\i ]fi i\+dXel]XZkli`e^ `ekf X ^cXjj gif[lZk,

O\gXiXk\[ gcXjk`Z `j kiXejgfik\[ kf X gifZ\jj`e^ ]XZ`c`kp n_\i\ `k `j XZ`[ nXj_\[ kf i\dfm\ k_\
cXY\cj Xe[ X[_\j`m\j Xe[ Yf`c\[ ]fi jk\i`c`qXk`fe, P_\ jXdgc\ ZfekX`e\ij Xe[ Xep i\dX`e`e^
cXY\cj Xi\ j_i\[[\[ Xe[ ^ifle[ i\jlck`e^ `e Zfdgc\k\ [\jkilZk`fe f] i\dX`e`e^ cXY\cj k_\
^ifle[ dXk\i`Xc `j j\ek Yp iX`c ZXi fi kiXZkfi+kiX`c\i kf mXi`flj \e[ lj\ij k_Xk d\ck Xe[ i\]fid
k_\ dXk\i`Xc `ekf lj\]lc gif[lZkj f] k_\`i `e[ljkip, P_\ i\ZpZc`e^ ]XZ`c`kp \dgcfpj X ?f[\ f]
Ak_`Zj `e n_`Z_ Xcc Zc`\ek eXd\j Xi\ Zfe]`[\ek`Xc Xe[ Xi\ efk [`mlc^\[ kf Xep `e[`m`[lXc fi
ZfigfiXk`fe n`k_flk ni`kk\e g\id`jj`fe ]ifd k_\ Zc`\ek,

HXYfiXkfip nXjk\j Xi\ Zfcc\Zk\[ Yp nXjk\ jki\Xd `e [\j`^eXk\[ Xi\Xj k_ifl^_flk k_\ cXYfiXkfip,
SXjk\ jki\Xdj Xi\ Zfejfc`[Xk\[ kn`Z\ \XZ_ n\\b Yp k_\ nXjk\ Zljkf[`Xe Xe[ kiXej]\ii\[ kf
jki\Xd jg\Z`]`Z [ildj ]fi [`jgfjXc k_ifl^_ X g\id`kk\[ nXjk\ dXeX^\d\ek ZfekiXZkfi, B`cc\[*
Zfejfc`[Xk\[ [ildj Xi\ k\jk\[ ]fi _XqXi[flj Z_XiXZk\i`jk`Zj Xe[ jZ_\[lc\[ ]fi i\dfmXc ]ifd
k_\ ]XZ`c`kp ]fi Xggifgi`Xk\ [`jgfjXc YXj\[ fe k_\ cXYfiXkfip [XkX,

=cc jfcm\ek \okiXZkj Xe[ [`^\jkXk\j Xi\ Zfcc\Zk\[ ]fi [`jgfjXc ]fccfn`e^ k_\ k_`ikp+[Xp _fc[`e^
g\i`f[ Xe[ [ildd\[ XZZfi[`e^ kf k_\`i jg\Z`]`Z nXjk\ jki\Xd ZXk\^fip, ?_cfi`eXk\[ jfcm\ek
\okiXZkj Xi\ [ildd\[ Xj Z_cfi`eXk\[ nXjk\j &`,\,* I\k_pc\e\ ?_cfi`[\', Jfe+Z_cfi`eXk\[ jfcm\ek
\okiXZkj Xi\ [ildd\[ Xj efe+Z_cfi`eXk\[ nXjk\j &`,\,* XZ\kfe\* _\oXe\* d\k_Xefc* Xe[ d`o\[
jfcm\ekj', @`^\jkXk\j Xi\ Zfcc\Zk\[ ]fi [`jgfjXc ]fccfn`e^ k_\ k_`ikp+[Xp _fc[`e^ g\i`f[ Xe[
[ildd\[ Xj Zfiifj`m\ c`hl`[ ZfekX`e`e^ d\kXcj,
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)(&( ?34BE3GBEL <AFGEH@7AG3G<BA 3A6 @73FHE7@7AG FG3A63E6F

8 P_\ cXYfiXkfip _Xj \jkXYc`j_\[ gifZ\[li\j* n_`Z_ Xjjli\ k_Xk `ejkild\ekXk`fe
`j g\i]fid`e^ kf X gi\+[\k\id`e\[ fg\iXk`feXc jkXe[Xi[ gi`fi kf k_\ XeXcpj`j f] Xep jXdgc\j, Ee
^\e\iXc* k_\j\ gifZ\[li\j ]fccfn k_\ i\^lcXkfip X^\eZp i\hl`i\d\ekj \jkXYc`j_\[ `e
gifdlc^Xk\[ d\k_f[fcf^p, P_\ `ejkild\ekXk`fe j\c\Zk\[ kf g\i]fid jg\Z`]`\[ XeXcpj`j Xi\
le`hl\cp `[\ek`]`\[ Xe[ ZXgXYc\ f] gifm`[`e^ k_\ d\k_f[ jg\Z`]`\[ leZ\ikX`ekp f] d\Xjli\d\ek
e\\[\[, P_\j\ gifZ\[li\j Xi\ [fZld\ek\[ Xe[ `eZfigfiXk\[ `ekf k_\ jkXe[Xi[ fg\iXk`e^
gifZ\[li\j ]fi k_\ d\k_f[ Y\`e^ \o\Zlk\[,

)(&) , P_\ dXjj jg\Zkifd\k\i kle\ Xe[ j\ej`k`m`kp `j
dfe`kfi\[ kf Xjjli\ k_Xk k_\ `ejkild\ek `j Xjj`^e`e^ dXjj\j Xe[ dXjj XYle[XeZ\j Zfii\Zkcp Xe[
k_Xk k_\ `ejkild\ek _Xj jl]]`Z`\ek j\ej`k`m`kp kf [\k\Zk Zfdgfle[j Xk cfn ZfeZ\ekiXk`fej, P_`j
`j XZZfdgc`j_\[ Yp XeXcpq`e^ X jg\Z`]`Z dXjj kle`e^ Zfdgfle[ Xk X ]`o\[ ZfeZ\ekiXk`fe, E] k_\
j\ej`k`m`kp `j `ejl]]`Z`\ek kf [\k\Zk k_\ kle`e^ Zfdgfle[* Zfii\Zk`m\ XZk`fe dljk Y\ g\i]fid\[
gi`fi kf k_\ XeXcpj`j f] jkXe[Xi[j fi jXdgc\j, E] k_\ dXjj Xjj`^ed\ekj fi dXjj XYle[XeZ\j [f
efk d\\k Zi`k\i`X* Zfii\Zk`m\ XZk`fe dljk Y\ g\i]fid\[ gi`fi kf k_\ XeXcpj`j f] jkXe[Xi[j fi
jXdgc\j,

)(&* , Og\Zkifg_fkfd\k\i [\k\Zkfij Xi\ Z_\Zb\[
fe X i\^lcXi jZ_\[lc\ kf m\i`]p gifg\i i\jgfej\ kf k_\ nXm\c\e^k_ f] c`^_k e\\[\[ ]fi k_\ k\jk
`e lj\, E] k_\ [\k\Zkfi i\jgfej\ [f\j efk d\\k jg\Z`]`ZXk`fej* Zfii\Zk`m\ XZk`fe &[\k\Zkfi
X[aljkd\ek fi i\gcXZ\d\ek' `j g\i]fid\[ gi`fi kf k_\ XeXcpj`j f] jkXe[Xi[j fi jXdgc\j,

)(&+ % Ee[lZk`m\cp ?flgc\[ LcXjdX Ad`jj`fe
Og\Zkifg_fkfd\k\ij &E?L' Xi\ jlYa\Zk kf X mXi`\kp f] jg\ZkiXc `ek\i]\i\eZ\j* n_`Z_ ZXe Y\
d`e`d`q\[ fi \c`d`eXk\[ Yp Xggcp`e^ `ek\i]\i`e^ \c\d\ek Zfii\Zk`fe ]XZkfij Xe[ YXZb^ifle[
Zfii\Zk`fe gf`ekj, Eek\i]\i`e^ \c\d\ek Zfii\Zk`fe ]XZkfij Xi\ Z_\Zb\[ fe X jg\Z`]`\[ ]i\hl\eZp
k_ifl^_ k_\ XeXcpj`j f] Z_\Zb jXdgc\j ZfekX`e`e^ _`^_ c\m\cj f] `ek\i]\i`e^ \c\d\ekj, =eXcpj`j
f] j`e^c\ \c\d\ek `ek\i]\iXek jfclk`fej `j Xcjf Zfe[lZk\[ Xk X jg\Z`]`\[ ]i\hl\eZp,

E] k_\ Z_\Zb `e[`ZXk\j k_Xk k_\ d\k_f[ Zi`k\i`X _Xm\ efk Y\\e XZ_`\m\[ ]fi Xep \c\d\ek `e k_\
Z_\Zb jkXe[Xi[* k_\ XeXcpj`j `j _Xck\[ Xe[ [XkX ]ifd k_\ X]]\Zk\[ jXdgc\j Xi\ efk i\gfik\[,
OXdgc\ XeXcpj`j `j i\jld\[ X]k\i Zfii\Zk`m\ XZk`fe _Xj Y\\e g\i]fid\[ Xe[ k_\ Zfii\Zk`fe
]XZkfij _Xm\ Y\\e i\+ZXcZlcXk\[,

J\n `ek\i]\i`e^ \c\d\ek Zfii\Zk`fe ]XZkfij Xi\ ZXcZlcXk\[ Xe[ Xggc`\[ n_\e\m\i k_\ Z_\Zbj
`e[`ZXk\ k_Xk k_\ Zfii\Zk`fe ]XZkfij Xi\ ef cfe^\i d\\k`e^ Zi`k\i`X, =k X d`e`dld* Zfii\Zk`fe
]XZkfij Xi\ i\gcXZ\[ feZ\ X p\Xi,

Ee[lZk`m\cp ?flgc\[ LcXjdX v IXjj Og\Zkifd\kip &E?L+IO' Xcjf `j jlYa\Zk kf `jfYXi`Z
\c\d\ekXc Xe[ gfcpXkfd`Z `fe `ek\i]\i\eZ\j, P_\j\ `ek\i]\i\eZ\j Xi\ Zfii\Zk\[ k_ifl^_ k_\ lj\
f] ZXcZlcXk`fej, P_\ XZZliXZp f] Zfii\Zk`fej `j [\g\e[\ek fe k_\ jXdgc\ dXki`o Xe[ `ejkild\ek
Zfe[`k`fej Xe[ `j m\i`]`\[ Yp hlXc`kp Zfekifc Z_\Zbj fe `e[`m`[lXc ilej,
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)(&, , IXep k\jkj i\hl`i\ ZXc`YiXk`fe lj`e^ X j\i`\j f]
i\]\i\eZ\ jkXe[Xi[j kf \jkXYc`j_ k_\ ZfeZ\ekiXk`fe iXe^\ ]fi g\i]fid`e^ hlXek`kXk`m\ XeXcpj`j,
Eejkild\ek ZXc`YiXk`fe `j g\i]fid\[ lj`e^ jkXe[Xi[j k_Xk Xi\ kiXZ\XYc\ kf eXk`feXc jkXe[Xi[j,
I\k_f[ jg\Z`]`Z gifZ\[li\j ]fi ZXc`YiXk`fe Xi\ ]fccfn\[ gi`fi kf Xep jXdgc\ XeXcpj`j, Ee
^\e\iXc* `] X i\]\i\eZ\ d\k_f[ [f\j efk jg\Z`]p k_\ eldY\i f] ZXc`YiXk`fe jkXe[Xi[j* k_\
d`e`dld eldY\i `j knf &fe\ f] n_`Z_ `j Xk k_\ i\gfik`e^ c`d`k fi c`d`k f] hlXek`kXk`fe',

?Xc`YiXk`fe `j g\i]fid\[ lj`e^ X c`e\Xi i\^i\jj`fe ZXcZlcXk`fe fi ZXc`YiXk`fe ]XZkfij ZXcZlcXk\[
]ifd k_\ Zlim\, P_\ ZXc`YiXk`fe dljk d\\k d\k_f[ jg\Z`]`Z Zi`k\i`X ]fi c`e\Xi`kp fi gi\Z`j`fe,
E] k_\ Zi`k\i`X Xi\ efk XZ_`\m\[* Zfii\Zk`m\ XZk`fe &i\+ZXc`YiXk`fe fi `ejkild\ek dX`ek\eXeZ\' `j
g\i]fid\[, P_\ `ejkild\ek dljk Y\ jlZZ\jj]lccp ZXc`YiXk\[ Y\]fi\ XeXcpj`j f] jXdgc\j ZXe Y\
Zfe[lZk\[,

Ee`k`Xc ZXc`YiXk`fe ]fi d\kXcj XeXcpj`j g\i]fid\[ lj`e^ `e[lZk`m\cp Zflgc\[ gcXjdX &E?L'
\dgcfpj k_\ lj\ f] X j`e^c\ jkXe[Xi[ Xe[ X ZXc`YiXk`fe YcXeb kf \jkXYc`j_ c`e\Xi`kp, Ee[lZk`m\cp
?flgc\[ LcXjdX v IXjj Og\Zkifd\kip &E?L+IO' ZXe Y\ ZXc`YiXk\[ lj`e^ \`k_\i X knf gf`ek fi X
dlck`+gf`ek ZXc`YiXk`fe* Xj cfe^ Xj Xcc hlXc`kp Zfekifc Zi`k\i`X ]fi k_\ XeXcpj`j ZXe Y\ XZ_`\m\[,
P_\ ZXc`YiXk`fe YcXeb ZfekX`ej Xcc i\X^\ekj k_Xk Xi\ gcXZ\[ `ekf k_\ ZXc`YiXk`fe jkXe[Xi[ n`k_ k_\
\oZ\gk`fe f] k_\ kXi^\k \c\d\ekj, RXc`[ ZXc`YiXk`fe YcXebj dljk efk ZfekX`e Xep kXi^\k
\c\d\ekj,

Ee`k`Xc ZXc`YiXk`fej dljk Y\ m\i`]`\[ lj`e^ X j`e^c\ ZfeZ\ekiXk`fe ZXc`YiXk`fe jkXe[Xi[ ]ifd X
j\Zfe[ jfliZ\ &`,\, j\gXiXk\ cfk fi [`]]\i\ek gifm`[\i', P_\ Zfek`el`e^ mXc`[`kp f] \o`jk`e^
ZXc`YiXk`fej dljk Y\ i\^lcXicp m\i`]`\[ lj`e^ X j`e^c\ ZXc`YiXk`fe jkXe[Xi[, P_\ i\jgfej\ kf k_\
jkXe[Xi[ dljk d\\k gi\+\jkXYc`j_\[ Zi`k\i`X k_Xk `e[`ZXk\ k_\ `e`k`Xc ZXc`YiXk`fe Zlim\ i\dX`ej
mXc`[, E] k_\ Zi`k\i`X Xi\ efk XZ_`\m\[ Zfii\Zk`m\ XZk`fe &i\+ZXc`YiXk`fe' `j g\i]fid\[ Y\]fi\ Xep
X[[`k`feXc jXdgc\j dXp Y\ XeXcpq\[,

E] Zfek`el`e^ ZXc`YiXk`fe m\i`]`ZXk`fe i\jlckj Xi\ flkj`[\ \jkXYc`j_\[ Zi`k\i`X* [XkX XjjfZ`Xk\[ n`k_
k_\ m\i`]`ZXk`fe dXp Y\ ]lccp lj\XYc\ le[\i k_\ ]fccfn`e^ Zfe[`k`fej8

$ S_\e k_\ XZZ\gkXeZ\ Zi`k\i`X ]fi k_\ Zfek`el`e^ ZXc`YiXk`fe m\i`]`ZXk`fe Xi\ \oZ\\[\[
_`^_* `,\,* _`^_ Y`Xj* Xe[ k_\i\ Xi\ XjjfZ`Xk\[ jXdgc\j k_Xk Xi\ efe+[\k\Zkj* k_\e k_fj\
efe+[\k\Zkj dXp Y\ i\gfik\[,

$ S_\e k_\ XZZ\gkXeZ\ Zi`k\i`X ]fi k_\ Zfek`el`e^ ZXc`YiXk`fe m\i`]`ZXk`fe Xi\ \oZ\\[\[
cfn* `,\,* cfn Y`Xj* k_fj\ jXdgc\ i\jlckj dXp Y\ i\gfik\[ `] k_\p \oZ\\[ X dXo`dld
i\^lcXkfip c`d`k-[\Z`j`fe c\m\c,

?Xc`YiXk`fe m\i`]`ZXk`fe `j Xcjf g\i]fid\[ n_\e\m\i `k Xgg\Xij k_Xk k_\ XeXcpk`ZXc jpjk\d `j flk
f] ZXc`YiXk`fe fi ef cfe^\i d\\kj k_\ ZXc`YiXk`fe i\hl`i\d\ekj, Ek `j Xcjf g\i]fid\[ n_\e k_\
k`d\ g\i`f[ Y\kn\\e ZXc`YiXk`fe m\i`]`ZXk`fej _Xj \og`i\[,

OXdgc\ i\jlckj Xi\ hlXek`kXk\[ ]ifd k_\ `e`k`Xc `ejkild\ek ZXc`YiXk`fe lec\jj fk_\in`j\ i\hl`i\[
Yp i\^lcXk`fe* d\k_f[* fi gif^iXd jg\Z`]`Z Zi`k\i`X,
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)(&- , H`e\Xi iXe^\
m\i`]`ZXk`fe `j g\i]fid\[ ]fi Xcc E?L Xe[ E?L-IO `ejkild\ekXk`fe, P_\ i\^lcXkfip gif^iXd fi
XeXcpk`ZXc d\k_f[ jg\Z`]`\j k_\ m\i`]`ZXk`fe ]i\hl\eZp, = j\i`\j f] ZXc`YiXk`fe jkXe[Xi[j Xi\
XeXcpq\[ fm\i X YifX[ ZfeZ\ekiXk`fe iXe^\, P_\ [XkX ]ifd k_\j\ XeXcpj\j Xi\ lj\[ kf
[\k\id`e\ k_\ mXc`[ XeXcpk`ZXc iXe^\ ]fi k_\ `ejkild\ek, E?L `ejkild\ek ZXc`YiXk`fe `j iflk`e\cp
g\i]fid\[ lj`e^ X j`e^c\ jkXe[Xi[ Xk X ZfeZ\ekiXk`fe n`k_`e k_\ c`e\Xi iXe^\ Xe[ X YcXeb,

Ofd\ d\k_f[j fi XeXcpk`ZXc gif^iXdj i\hl`i\ X cfn ZfeZ\ekiXk`fe ZXc`YiXk`fe Z_\Zb kf m\i`]p
k_Xk `ejkild\ek j\ej`k`m`kp `j jl]]`Z`\ek kf [\k\Zk kXi^\k \c\d\ekj Xk k_\ i\gfik`e^ c`d`k, P_\
XeXcpk`ZXc d\k_f[ fi i\^lcXkfip gif^iXd [\]`e\j k_\ Zi`k\i`X lj\[ kf \mXclXk\ k_\ cfn
ZfeZ\ekiXk`fe ZXc`YiXk`fe Z_\Zb, E] k_\ cfn ZXc`YiXk`fe Z_\Zb ]X`cj Zi`k\i`X* Zfii\Zk`m\ XZk`fe `j
g\i]fid\[ Xe[ m\i`]`\[ k_ifl^_ i\XeXcpj`j f] k_\ cfn ZfeZ\ekiXk`fe ZXc`YiXk`fe Z_\Zb Y\]fi\
Zfek`el`e^ n`k_ k_\ ]`\c[ jXdgc\ XeXcpj`j, , E?L+IO `ejkild\ek ZXc`YiXk`fe `j efidXccp
g\i]fid\[ lj`e^ dlck`gc\ jkXe[Xi[j n`k_`e k_\ c`e\Xi iXe^\ Xe[ X YcXeb* Ylk dXp Y\ [fe\ n`k_
X j`e^c\ jkXe[Xi[ Xk X ZfeZ\ekiXk`fe n`k_`e k_\ c`e\Xi iXe^\ Xe[ X YcXeb,

)(&. , ?_ifdXkf^iXg_`Z i\k\ek`fe k`d\
n`e[fnj Xi\ [\m\cfg\[ ]fi Xcc XeXcpj`j g\i]fid\[ lj`e^ ^Xj Z_ifdXkf^iXg_j n`k_ Zfem\ek`feXc
[\k\Zkfij, =e `e`k`Xc \og\i`d\ekXc jkl[p `j g\i]fid\[* n_`Z_ \jkXYc`j_\j k_\ n`[k_ f] k_\
i\k\ek`fe n`e[fn ]fi \XZ_ Zfdgfle[, P_\ i\k\ek`fe k`d\ n`[k_ f] k_\ n`e[fn [\]`e\j k_\
k`d\ iXe^\j ]fi \clk`fe f] jg\Z`]`\[ kXi^\k XeXcpk\j fe k_\ gi`dXip Xe[ Zfe]`idXk`fe Zfcldej,
N\k\ek`fe k`d\ n`e[fnj Xi\ \jkXYc`j_\[ lgfe `e`k`Xc ZXc`YiXk`fe* Xggcp`e^ k_\ i\k\ek`fe k`d\
iXe^\ ]ifd k_\ `e`k`Xc jkl[p kf \XZ_ kXi^\k Zfdgfle[, N\k\ek`fe k`d\j Xi\ i\^lcXicp Zfe]`id\[
k_ifl^_ k_\ XeXcpj`j f] Xe Xlk_\ek`Z jkXe[Xi[ [li`e^ ZXc`YiXk`fe m\i`]`ZXk`fe, E] k_\ kXi^\k
XeXcpk\j [f efk \clk\ n`k_`e k_\ [\]`e\[ iXe^\ [li`e^ ZXc`YiXk`fe m\i`]`ZXk`fe* k_\ `ejkild\ek
dljk Y\ i\ZXc`YiXk\[ Xe[ e\n n`e[fnj [\]`e\[, J\n jkl[`\j Xi\ g\i]fid\[ n_\e dXafi
Z_Xe^\j* jlZ_ Xj Zfclde i\gcXZ\d\ek Xi\ dX[\ kf k_\ Z_ifdXkf^iXg_`Z jpjk\d,

)(&/ O\\ =gg\e[`o ER ]fi X c`jk`e^ f] Xcc \hl`gd\ek lj\[ ]fi d\Xjli\d\ek
Xe[-fi ZXc`YiXk`fe `e cXYfiXkfip gifZ\jj\j,
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))&( <AFGEH@7AG @3<AG7A3A57

Z, @fZld\ek\[ gifZ\[li\j _Xm\ Y\\e \jkXYc`j_\[ ]fi Zfe[lZk`e^ \hl`gd\ek
dX`ek\eXeZ\, P_\ gifZ\[li\ `eZcl[\j dX`ek\eXeZ\ jZ_\[lc\j `] i\hl`i\[ fi [fZld\ekXk`fe f]
[X`cp dX`ek\eXeZ\ XZk`m`k`\j, =cc `ejkild\ek dX`ek\eXeZ\ XZk`m`k`\j Xi\ [fZld\ek\[ `e
`ejkild\ek jg\Z`]`Z cf^Yffbj,

))&) , Nflk`e\* [X`cp dX`ek\eXeZ\ `j i\hl`i\[ fe Xe `ejkild\ek
jg\Z`]`Z YXj`j Xe[ `j g\i]fid\[ \XZ_ k`d\ k_\ `ejkild\ek `j lj\[, @X`cp dX`ek\eXeZ\ `eZcl[\j
XZk`m`k`\j kf `ejli\ X Zfek`elXk`fe f] ^ff[ XeXcpk`ZXc g\i]fidXeZ\, P_`j dXp `eZcl[\
g\i]fidXeZ\ Z_\Zbj k_Xk `e[`ZXk\ `] efe+iflk`e\ dX`ek\eXeZ\ `j e\\[\[, E] g\i]fidXeZ\
Z_\Zbj `e[`ZXk\ k_\ e\\[ ]fi _`^_\i c\m\c dX`ek\eXeZ\* k_\ \hl`gd\ek `j kXb\e flk f] j\im`Z\
lek`c dX`ek\eXeZ\ `j g\i]fid\[, =eXcpj`j ZXeefk Y\ Zfek`el\[ lek`c Xcc g\i]fidXeZ\ Z_\Zbj
d\\k \jkXYc`j_\[ Zi`k\i`X Xe[ X i\klie kf fg\iXk`feXc Zfekifc _Xj Y\\e [\dfejkiXk\[ Xe[
[fZld\ek\[, P_\ `e[`m`[lXc Xjj`^e\[ kf k_\ `ejkild\ek `j i\jgfej`Yc\ ]fi [X`cp dX`ek\eXeZ\,

))&* , Jfe+iflk`e\ dX`ek\eXeZ\ `j `e`k`Xk\[ ]fi ZXkXjkifg_`Z
fZZlii\eZ\j jlZ_ Xj `ejkild\ek ]X`cli\, P_\ e\\[ ]fi efe+iflk`e\ dX`ek\eXeZ\ `j `e[`ZXk\[ Yp
]X`cli\j `e ^\e\iXc fg\iXk`e^ jpjk\dj k_Xk i\jlck `e Xe `eXY`c`kp kf Zfe[lZk i\hl`i\[ g\i]fidXeZ\
Z_\Zbj fi ZXc`YiXk`fe, Ahl`gd\ek `e k_`j ZXk\^fip `j kXb\e flk f] j\im`Z\* kX^^\[ XZZfi[`e^cp
Xe[ i\gX`i\[ Y\]fi\ Xkk\dgk`e^ ]lik_\i XeXcpj`j, >\]fi\ `e`k`Xk`e^ i\gX`ij* Xcc jX]\kp gifZ\[li\j
]fi jX]\ _Xe[c`e^ f] \hl`gd\ek [li`e^ dX`ek\eXeZ\* jlZ_ Xj cfZb+flk-kX^+flk Xi\ ]fccfn\[,
=eXcpj`j `j efk i\jld\[ lek`c k_\ `ejkild\ek d\\kj Xcc fg\iXk`feXc g\i]fidXeZ\ Z_\Zb Zi`k\i`X*
`j ZXgXYc\ f] Y\`e^ ZXc`YiXk\[ Xe[ X i\klie kf fg\iXk`feXc Zfekifc _Xj Y\\e [\dfejkiXk\[ Xe[
[fZld\ek\[, O\Zk`fe jlg\im`jfij Xi\ i\jgfej`Yc\ ]fi `[\ek`]p`e^ efe+iflk`e\ dX`ek\eXeZ\
\g`jf[\j Xe[ `e`k`Xk`e^ i\gX`i XZk`m`k`\j kf Yi`e^ k_\ \hl`gd\ek fe+c`e\, P_`j dXp `eZcl[\
`e`k`Xk`e^ k\c\g_fe\ ZXccj kf dX`ek\eXeZ\ ZfekiXZkfij `] e\Z\jjXip, P_\p Xi\ i\jgfej`Yc\ ]fi
[fZld\ek`e^ Xcc [\kX`cj i\cXk\[ kf k_\ fZZlii\eZ\ Xe[ i\gX`i,

))&+ % If[\ie cXYfiXkfip `ejkild\ekXk`fe iXi\cp i\hl`i\j i\^lcXi
gi\m\ekXk`m\ dX`ek\eXeZ\, E] i\hl`i\[* k_\ \hl`gd\ek `j gcXZ\[ fe X jZ_\[lc\* n_`Z_ [`ZkXk\j
n_\e dX`ek\eXeZ\ `j e\\[\[, AoXdgc\j `eZcl[\ XeelXc YXcXeZ\ ZXc`YiXk`fe Yp Xe `e[\g\e[\ek
gifm`[\i fi E?L gi\m\ekXk`m\ dX`ek\eXeZ\ g\i]fid\[ Yp k_\ `ejkild\ek dXel]XZkli\i, O\Zk`fe
jlg\im`jfij Xi\ i\jgfej`Yc\ ]fi `e`k`Xk`e^ jZ_\[lc\[ dX`ek\eXeZ\ fe \hl`gd\ek `e k_`j ZXk\^fip,
OZ_\[lc\[ dX`ek\eXeZ\ `j [fZld\ek\[ lj`e^ iflk`e\ [fZld\ekXk`fe giXZk`Z\j,

))&, , Nflk`e\ Xe[ efe+iflk`e\ dX`ek\eXeZ\ XZk`m`k`\j Xi\
[fZld\ek\[ `e cf^Yffbj Xjj`^e\[ kf `ejkild\ekj Xe[ \hl`gd\ek lj\[ ]fi XeXcpk`ZXc
d\Xjli\d\ekj, P_\ cf^Yffbj ZfekX`e gi\gi`ek\[ ]fidj* n_`Z_ jg\Z`]p k_\ i\hl`i\[
dX`ek\eXeZ\ XZk`m`k`\j, P_\ XeXcpjk fi jlg\im`jfi g\i]fid`e^ fi `e`k`Xk`e^ k_\ dX`ek\eXeZ\
XZk`m`kp `j i\hl`i\[ kf Z_\Zb k_\ XZk`m`kp lgfe `kj Zfdgc\k`fe Xe[ `e`k`Xc k_\ ]fid, P_`j `eZcl[\j
[fZld\ek`e^ k_Xk k_\ `ejkild\ek _Xj Y\\e i\klie\[ kf fg\iXk`feXc Zfekifc ]fccfn`e^ k_\
Zfdgc\k`fe f] k_\ XZk`m`kp, Jfe+iflk`e\ dX`ek\eXeZ\ &i\gX`ij* lg^iX[\j' `j [fZld\ek\[ fe k_\
YXZb gX^\ f] k_\ j\im`Z\ cf^,
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8 =cc gifZ\[li\j lj\[ ]fi k\jk d\k_f[j `eZfigfiXk\ hlXc`kp Zfekifc gXiXd\k\ij kf
dfe`kfi \c\d\ekj k_Xk Xi\ Zi`k`ZXc kf d\k_f[ g\i]fidXeZ\, AXZ_ hlXc`kp gXiXd\k\i `eZcl[\j
XZZ\gkXeZ\ Zi`k\i`X k_Xk _Xm\ Y\\e \jkXYc`j_\[ Yp i\^lcXkfip X^\eZ`\j ]fi k_\ d\k_f[j `e lj\,
?i`k\i`X dXp Xcjf Y\ \jkXYc`j_\[ k_ifl^_ Zc`\ek [`ZkXk\j fi k_ifl^_ k_\ XZZldlcXk`fe Xe[
jkXk`jk`ZXc \mXclXk`fe f] `ek\ieXc g\i]fidXeZ\ [XkX, @XkX fYkX`e\[ ]fi k_\j\ gXiXd\k\ij [li`e^
iflk`e\ XeXcpj`j dljk Y\ \mXclXk\[ Yp k_\ XeXcpjk* Xe[ ZfdgXi\[ kf k_\ d\k_f[ Zi`k\i`X `e lj\,
E] k_\ Zi`k\i`X Xi\ efk XZ_`\m\[* k_\ gifZ\[li\j dljk jg\Z`]p Zfii\Zk`m\ XZk`fe Xe[
Zfe]fidXk`fe f] Zfekifc Y\]fi\ gifZ\\[`e^ n`k_ jXdgc\ XeXcpj`j, M? gXiXd\k\ij* gifZ\[li\j*
Xe[ Zfii\Zk`m\ XZk`fe dljk Y\ [fZld\ek\[ n`k_`e k_\ jkXe[Xi[ fg\iXk`e^ gifZ\[li\j ]fi \XZ_
d\k_f[, Ee k_\ XYj\eZ\ f] Zc`\ek jg\Z`]`Z fYa\Zk`m\j k_\ cXYfiXkfip dljk [\]`e\ hlXc`kXk`m\
fYa\Zk`m\j ]fi Zfdgc\k\e\jj Xe[ i\gi\j\ekXk`m\e\jj f] [XkX,

)*&) , >\eZ_ XeXcpjkj Xi\ i\jgfej`Yc\ ]fi d\k_f[fcf^`ZXc hlXc`kp Zfekifc Xe[ jXdgc\
jg\Z`]`Z hlXc`kp Zfekifc, AXZ_ d\k_f[ jg\Z`]`\j k_\ Zfekifc gXiXd\k\ij kf Y\ \dgcfp\[ ]fi k_\
d\k_f[ `e lj\ Xe[ k_\ jg\Z`]`Z gifZ\[li\j ]fi `eZfigfiXk`e^ k_\d `ekf k_\ XeXcpj`j, P_\j\
Zfekifc gXiXd\k\ij Xi\ XeXcpq\[ Xe[ \mXclXk\[ n`k_ \m\ip [\j`^eXk\[ jXdgc\ ^iflg &YXkZ_',

P_\ [XkX ]ifd \XZ_ gXiXd\k\i gifm`[\j k_\ XeXcpjk n`k_ Zi`k`ZXc [\Z`j`fe dXb`e^ `e]fidXk`fe
fe d\k_f[ g\i]fidXeZ\, P_\ `e]fidXk`fe `j lj\[ kf [\k\id`e\ `] Zfii\Zk`m\ XZk`fe `j e\\[\[
kf Yi`e^ k_\ d\k_f[ fi k_\ XeXcpj`j f] X jg\Z`]`Z jXdgc\ `ekf Zfdgc`XeZ\, P_\j\ \mXclXk`fej
Xi\ Zfe[lZk\[ k_ifl^_flk k_\ Zflij\ f] k_\ XeXcpj`j, AXZ_ Zfekifc gXiXd\k\i `j `e[`ZXk`m\ f] X
Zi`k`ZXc Zfekifc ]\Xkli\, BX`cli\ f] X d\k_f[fcf^`ZXc Zfekifc gXiXd\k\i `j `e[`ZXk`m\ f] \`k_\i
`ejkild\ek fi YXkZ_ ]X`cli\, BX`cli\ f] X jXdgc\ Zfekifc gXiXd\k\i `j `e[`ZXk`m\ f] Zfekifc
[`]]`Zlck`\j n`k_ X jg\Z`]`Z jXdgc\ fi jXdgc\j,

FNZ]YR 4NaPU& =cc jXdgc\j XeXcpq\[ `e k_\ cXYfiXkfip Xi\ Xjj`^e\[ kf X [\j`^eXk\[ jXdgc\
YXkZ_* n_`Z_ ZfekX`ej Xcc i\hl`i\[ hlXc`kp Zfekifc jXdgc\j Xe[ X [\]`e\[ dXo`dld eldY\i f]
]`\c[ jXdgc\j k_Xk Xi\ gi\gXi\[ Xe[-fi XeXcpq\[ fm\i X [\]`e\[ k`d\ g\i`f[, P_\ dXo`dld
eldY\i f] ]`\c[ jXdgc\j `e k_\ YXkZ_ `j 0., =ZZlk\jk _Xj `eZfigfiXk\[ k_\ JAH=L YXkZ_`e^
gfc`Zp Xj k_\ jXdgc\+YXkZ_`e^ jkXe[Xi[, P_`j gfc`Zp `eZfigfiXk\j k_\ i\hl`i\d\ek ]fi YcXebj
Xe[ jg`b\[ YcXebj Xj X k`d\ YXj\[ ]leZk`fe Xj [\]`e\[ Yp JAH=L, =ZZfi[`e^cp* k_\ jg\Z`]`\[
k`d\ g\i`f[ ]fi X jXdgc\ YXkZ_ `j 02 _flij, IXki`o jg`b\-dXki`o jg`b\ [lgc`ZXk\* dXki`o jg`b\j
Xe[ [lgc`ZXk\j Xi\ [\]`e\[ Xj jXdgc\ ]i\hl\eZp YXj\[ ]leZk`fej Xe[ dXp Y\ Xggc`\[ kf j\m\iXc
YXkZ_\j lek`c k_\ ]i\hl\eZp i\hl`i\d\ek _Xj Y\\e i\XZ_\[, = dXki`o jg`b\-dXki`o jg`b\
[lgc`ZXk\* dXki`o jg`b\j Xe[-fi [lgc`ZXk\ `j i\hl`i\[ \m\ip 0. jXdgc\j,

?c`\ek Zi`k\i`X k_Xk [\]`e\j X YXkZ_ Xj X k`d\ YXj\[ ]leZk`fe n_`Z_ `eZcl[\j X dXki`o
jg`b\-dXki`o jg`b\ [lgc`ZXk\j Xj X ZfekiXZklXc jg\Z`]`ZXk`fe n`cc Y\ _fefi\[, P_\ kpg`ZXc YXkZ_
ZfekX`ej X YcXeb Xe[ X cXYfiXkfip Zfekifc jXdgc\ &H?O fi jg`b\[ YcXeb', >XkZ_ [fZld\ekXk`fe
`eZcl[\j cfk jg\Z`]`ZXk`fej ]fi Xcc i\X^\ekj Xe[ jkXe[Xi[j lj\[ [li`e^ gi\gXiXk`fe f] k_\ YXkZ_,

)*&* , Li`fi kf k_\ XeXcpj`j f] ]`\c[
jXdgc\j k_\ XeXcpjk dljk [\k\id`e\ k_Xk k_\ d\k_f[ `j ]leZk`fe`e^ gifg\icp, Og\Z`]`Z Zfekifc
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gXiXd\k\ij `e[`ZXk\ n_\k_\i Zi`k`ZXc gifZ\jj\j d\\k jg\Z`]`\[ i\hl`i\d\ekj Y\]fi\ Zfek`el`e^
n`k_ k_\ XeXcpj`j, I\k_f[ jg\Z`]`Z Zfekifc gXiXd\k\ij dljk d\\k Zi`k\i`X Y\]fi\ jXdgc\ XeXcpj`j
ZXe Y\ Zfe[lZk\[, AXZ_ f] k_\j\ gXiXd\k\ij `j i\cXk\[ kf gifZ\jj\j k_Xk Xi\ le[\i k_\ Zfekifc
f] k_\ cXYfiXkfip Xe[ ZXe Y\ X[aljk\[ `] flk f] Zfekifc,

@RaU\Q 4YN[X& = d\k_f[ YcXeb `j XeXcpq\[ [li`e^ k_\ XeXcpj`j f] Xep ]`\c[ jXdgc\, P_\
d\k_f[ YcXeb `j [\]`e\[ Xj X jXdgc\, Ek ZfekX`ej k_\ jXd\ jkXe[Xi[j &`ek\ieXc jkXe[Xi[j*
jliif^Xk\j* dXki`o df[`]`\ij* \kZ,' Xe[ i\X^\ekj k_Xk Xi\ X[[\[ kf k_\ ]`\c[ jXdgc\ [li`e^
XeXcpj`j* n`k_ k_\ \oZ\gk`fe f] k_\ jXdgc\ `kj\c], E] k_\ d\k_f[ YcXeb ZfekX`ej kXi^\k XeXcpk\j&j'
Xk ZfeZ\ekiXk`fej k_Xk \oZ\\[ d\k_f[ [\k\Zk`fe c`d`k ZfeZ\ekiXk`fej &fi^Xe`Zj' fi i\gfik`e^
c`d`k ZfeZ\ekiXk`fej &`efi^Xe`Zj'* k_\ jfliZ\ f] ZfekXd`eXk`fe `j `em\jk`^Xk\[ Xe[ \c`d`eXk\[
Y\]fi\ gifZ\\[`e^ n`k_ jXdgc\ XeXcpj`j, PXi^\k XeXcpk\&j' `e d\k_f[ YcXebj Xk ZfeZ\ekiXk`fej
ef ^i\Xk\i k_Xe fe\+_Xc] f] k_\ i\gfik`e^ c`d`k ZfeZ\ekiXk`fej &d\kXcj' dXp Y\ i\hl\jk\[ fe X
Zc`\ek fi gifa\Zk jg\Z`]`Z YXj`j, Opjk\dXk`Z ZfekXd`eXk`fe `j [fZld\ek\[ ]fi Zfii\Zk`m\ XZk`fe
Xe[ i\jfcm\[ ]fccfn`e^ k_\ \jkXYc`j_\[ Zfii\Zk`m\ XZk`fe gifZ\[li\j,

?NO\_Na\_f 5\[a_\Y FNZ]YR` "?5F \_ F]VXRQ 4YN[X`#& = cXYfiXkfip Zfekifc jXdgc\ &jg`b\[
YcXeb fi Zfdd\iZ`Xccp gi\gXi\[ g\i]fidXeZ\ \mXclXk`fe jXdgc\' `j XeXcpq\[ Xcfe^ n`k_ ]`\c[
jXdgc\j kf [\dfejkiXk\ k_Xk d\k_f[ XZZliXZp `j n`k_`e XZZ\gkXYc\ c`d`kj, P_\j\ jg`b\
jfclk`fej dXp Y\ ]ifd [`]]\i\ek jfliZ\j k_Xe k_\ jfliZ\j f] k_\ jfclk`fej lj\[ ]fi d\k_f[
ZXc`YiXk`fe [\g\e[`e^ lgfe k_\ d\k_f[ i\hl`i\d\ekj, =cc kXi^\k Zfdgfe\ekj Xi\ `eZcl[\[ `e
k_\ jg`b\ d`okli\ fm\i X knf p\Xi g\i`f[, P_\ g\i]fidXeZ\ c`d`kj Xi\ [\i`m\[ ]ifd glYc`j_\[
d\k_f[ jg\Z`]`ZXk`fej fi ]ifd jkXk`jk`ZXc [XkX ^\e\iXk\[ ]ifd k_\ XeXcpj`j f] cXYfiXkfip d\k_f[
g\i]fidXeZ\ jXdgc\j, Og`b\[ YcXebj Xi\ YcXeb dXki`Z\j &i\X^\ek nXk\i fi Zc\Xe jXe[' jg`b\[
n`k_ kXi^\k gXiXd\k\ij Xe[ XeXcpq\[ lj`e^ k_\ jXd\ d\k_f[j lj\[ ]fi jXdgc\j, =ZZliXZp [XkX
`j ZfdgXi\[ kf cXYfiXkfip [\i`m\[ c`d`kj kf [\k\id`e\ `] k_\ d\k_f[ `j `e Zfekifc, HXYfiXkfip
Zfekifc jXdgc\j &H?O' Xi\ Zfdd\iZ`Xccp gi\gXi\[ jg`b\[ jXdgc\j `e Xe `e\ik dXki`o,
L\i]fidXeZ\ Zi`k\i`X ]fi i\Zfm\ip f] jg`b\[ XeXcpk\j Xi\ gi\+\jkXYc`j_\[ Yp k_\ Zfdd\iZ`Xc
\ek`kp gi\gXi`e^ k_\ jXdgc\, P_\ jXdgc\ `j XeXcpq\[ `e k_\ cXYfiXkfip Xj Xe \ok\ieXc i\]\i\eZ\,

=ZZliXZp [XkX `j ZfdgXi\[ kf k_\ Xggc`ZXYc\ g\i]fidXeZ\ c`d`kj, E] k_\ jg`b\ XZZliXZp \oZ\\[j
k_\ g\i]fidXeZ\ c`d`kj* Zfii\Zk`m\ XZk`fe* Xj jg\Z`]`\[ `e k_\ OKL ]fi k_\ d\k_f[ `j g\i]fid\[
Xe[ m\i`]`\[ Y\]fi\ Zfek`el`e^ n`k_ X ]`\c[ jXdgc\ XeXcpj`j, Ee jfd\ ZXj\j* [\Z`j`fej Xi\ dX[\
kf Zfek`el\ n`k_ jXdgc\ XeXcpj`j `] g\i]fidXeZ\ c`d`kj Xi\ \oZ\\[\[* gifm`[\[ k_\ leXZZ\gkXYc\
i\jlck _Xj ef e\^Xk`m\ `dgXZk fe k_\ jXdgc\ [XkX,

>cXebj Xe[ jg`b\j Xi\ iflk`e\cp \mXclXk\[ Y\]fi\ jXdgc\j Xi\ XeXcpq\[, Dfn\m\i* `e j`klXk`fej
n_\i\ jXdgc\ XeXcpj`j `j g\i]fid\[ lj`e^ Xe XlkfjXdgc\i* k_\p dXp Y\ \mXclXk\[ X]k\i jXdgc\
XeXcpj`j _Xj fZZlii\[, E] k_\ YcXebj Xe[ jg`b\j [f efk d\\k Zi`k\i`X* jXdgc\ XeXcpj`j `j i\g\Xk\[,

C_\SVPVR[Pf GR`aV[T& Lif]`Z`\eZp k\jk jXdgc\j &LPj' Xi\ j`e^c\ fi [flYc\ Yc`e[ jg`b\j*
`ekif[lZ\[ kf k_\ cXYfiXkfip kf Xjj\jj d\k_f[ g\i]fidXeZ\, LPj dXp Y\ `ekif[lZ\[ Xj [flYc\
Yc`e[j jlYd`kk\[ Yp Zfdd\iZ`Xc Zc`\ekj* j`e^c\ fi [flYc\ Yc`e[j ]ifd i\^lcXkfip X^\eZ`\j* fi
`ek\ieXc Yc`e[j jlYd`kk\[ Yp k_\ M= ^iflg,
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= d`e`dld f] knf j`e^c\ Yc`e[ jkl[`\j dljk Y\ g\i]fid\[ \XZ_ p\Xi ]fi \m\ip gXiXd\k\i `e
Xhl\flj Xe[ jfc`[ dXki`Z\j ]fi \XZ_ ]`\c[ f] k\jk`e^ ]fi n_`Z_ k_\ cXYfiXkfip dX`ekX`ej
XZZi\[`kXk`fe, Lif]`Z`\eZp jXdgc\j dljk Y\ gliZ_Xj\[ Xj Yc`e[j ]ifd Xe =0H= XZZi\[`k\[
m\e[fi, @XkX ]ifd k_\j\ jkl[`\j Xi\ gifm`[\[ kf k_\ cXYfiXkfip Yp k_\ m\e[fi Xe[ i\gfik\[ kf
XZZi\[`k`e^ X^\eZ`\j, E] lejXk`j]XZkfip g\i]fidXeZ\ `j efk\[* Zfii\Zk`m\ XZk`fe `j g\i]fid\[ kf
`[\ek`]p Xe[ \c`d`eXk\ Xep jfliZ\j f] \iifi, = e\n j`e^c\ Yc`e[ dljk Y\ XeXcpq\[ `] i\hl`i\[ kf
[\dfejkiXk\ Zfek`el`e^ gif]`Z`\eZp,

LP jXdgc\j g\i]fid\[ ]fi XZZi\[`k`e^ X^\eZ`\j fi Zc`\ekj* n_`Z_ [f efk d\\k g\i]fidXeZ\
jg\Z`]`ZXk`fej* i\hl`i\ X ni`kk\e jlddXip k_Xk [fZld\ekj k_\ Zfii\Zk`m\ XZk`fe `em\jk`^Xk`fe*
]`e[`e^j* Xe[ Zfii\Zk`m\ XZk`fe `dgc\d\ekXk`fe, = Zfgp f] k_`j jlddXip j_Xcc Y\ jlYd`kk\[ kf
k_\ JAH=? Li`dXip =ZZi\[`k`e^ =lk_fi`kp* JF@AL K]]`Z\ f] MlXc`kp =jjliXeZ\ ]fi i\m`\n,

O`e^c\ fi [flYc\ Yc`e[ gif]`Z`\eZp k\jk jXdgc\j dXp Y\ \dgcfp\[ ]fi j\c]+\mXclXk`fe gligfj\j,
@XkX ]ifd k_\j\ XeXcpj\j Xi\ ZfdgXi\[ kf \jkXYc`j_\[ g\i]fidXeZ\ c`d`kj, E] k_\ [XkX [f\j efk
d\\k g\i]fidXeZ\ jg\Z`]`ZXk`fej* k_\ jpjk\d `j \mXclXk\[ ]fi jfliZ\j f] XZlk\ fi jpjk\dXk`Z
\iifi, E] i\hl`i\[* Zfii\Zk`m\ XZk`fe `j g\i]fid\[ Xe[ m\i`]`\[ Y\]fi\ `e`k`Xk`e^ fi Zfek`el`e^
jXdgc\ XeXcpj`j,

G_R[Q 3[NYf`V` S\_ 5\[a_\Y CN_NZRaR_`& P_\ hlXc`kp XjjliXeZ\ jkX]] `j i\jgfej`Yc\ ]fi
Zfek`elflj XeXcpk`ZXc `dgifm\d\ek k_ifl^_ hlXc`kp Zfekifc [XkX ki\e[ XeXcpj`j, =ZZliXZp [XkX
]fi jg`b\[ gXiXd\k\ij `e k_\ jg`b\[ YcXeb Xi\ jkXk`jk`ZXccp \mXclXk\[ [X`cp ]fi ki\e[j `e[`ZXk`m\ f]
jpjk\dXk`Z gifYc\dj, @XkX ]ifd H?O gXiXd\k\ij Xe[ jliif^Xk\j Xi\ gffc\[ fe X d\k_f[*
dXki`o* Xe[ `ejkild\ek YXj`j, P_`j [XkX `j \mXclXk\[ Yp ZfdgXi`jfe kf \o`jk`e^ Zfekifc Xe[
nXie`e^ c`d`kj, Pi\e[ XeXcpj`j `j g\i]fid\[ XlkfdXk`ZXccp Xj ]fccfnj8

" =ep gf`ek flkj`[\ k_\ Zfekifc c`d`k
" =ep k_i\\ Zfej\Zlk`m\ gf`ekj Y\kn\\e k_\ nXie`e^ Xe[ Zfekifc c`d`kj
" =ep \`^_k Zfej\Zlk`m\ gf`ekj fe k_\ jXd\ j`[\ f] k_\ d\Xe,
" =ep j`o Zfej\Zlk`m\ gf`ekj `eZi\Xj`e^ fi [\Zi\Xj`e^

P_\ i\jlckj f] k_\ ki\e[ XeXcpj`j Xi\ kiXejd`kk\[ Xj ,L@B ]`c\j ]fi jlg\im`jfip \mXclXk`fe gi`fi
kf jXdgc\ XeXcpj`j, Pi\e[j k_Xk `e[`ZXk\ k_\ gfk\ek`Xc cfjj f] jkXk`jk`ZXc Zfekifc Xi\ ]lik_\i
\mXclXk\[ kf [\k\id`e\ k_\ `dgXZk fe [XkX hlXc`kp Xe[ kf [\k\id`e\ `] Zfii\Zk`m\ XZk`fe `j
e\Z\jjXip, E] Zfii\Zk`m\ XZk`fe `j `e[`ZXk\[* k_\ jlg\im`jfi `e]fidj k_\ XeXcpjkj f] k_\
Zfii\Zk`m\ XZk`fej kf Y\ g\i]fid\[, N\klie kf Zfekifc `j [\dfejkiXk\[ Y\]fi\ XeXcpj`j i\jld\j,

)*&+ , P_\ XeXcpj`j f] jXdgc\j ZXe Y\
`e`k`Xk\[ ]fccfn`e^ X jlZZ\jj]lc [\dfejkiXk`fe k_Xk k_\ d\k_f[ `j fg\iXk`e^ n`k_`e \jkXYc`j_\[
Zfekifcj, =[[`k`feXc Zfekifcj Xi\ `eZfigfiXk\[ `ekf k_\ XeXcpj`j f] \XZ_ jXdgc\ kf [\k\id`e\ `]
k_\ d\k_f[ `j ]leZk`fe`e^ n`k_`e \jkXYc`j_\[ jg\Z`]`ZXk`fej ]fi \XZ_ `e[`m`[lXc jXdgc\, OXdgc\
M? [XkX `j \mXclXk\[ Xe[ ZfdgXi\[ kf \jkXYc`j_\[ g\i]fidXeZ\ Zi`k\i`X, E] k_\ Zi`k\i`X Xi\ efk
XZ_`\m\[ k_\ d\k_f[ fi k_\ OKL jg\Z`]`\j k_\ Zfii\Zk`m\ XZk`fe i\hl`i\[ kf Zfek`el\ jXdgc\
XeXcpj`j, Ee dXep ZXj\j* ]X`cli\ kf d\\k M? Zi`k\i`X `j X ]leZk`fe f] jXdgc\ dXki`o Xe[ ZXeefk
Y\ i\d\[`\[, AXZ_ gXiXd\k\i `j [\j`^e\[ kf gifm`[\ hlXc`kp ]\\[YXZb fe X [\]`e\[ Xjg\Zk f]
k_\ jXdgc`e^ Xe[ XeXcpj`j \g`jf[\,
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6b]YVPNaR`& @lgc`ZXk\ jXdgc\ XeXcpj`j `j lj\[ kf d\Xjli\ XeXcpk`ZXc gi\Z`j`fe, P_`j ZXe Xcjf
Y\ \hlXk\[ kf cXYfiXkfip gi\Z`j`fe ]fi _fdf^\eflj jXdgc\j, Li\Z`j`fe Zi`k\i`X Xi\ d\k_f[
[\g\e[\ek, E] gi\Z`j`fe Zi`k\i`X Xi\ efk XZ_`\m\[* Zfii\Zk`m\ XZk`fe fi X[[`k`feXc XZk`fe dXp Y\
i\hl`i\[, N\Zfdd\e[\[ XZk`fe dljk Y\ Zfdgc\k\[ Y\]fi\ jXdgc\ [XkX ZXe Y\ i\gfik\[,

?NO\_Na\_f F]VXR` ! F]VXRQ 6b]YVPNaR`& Og`b\j Xe[ jg`b\[ [lgc`ZXk\j Xi\ lj\[ kf d\Xjli\
XeXcpk`ZXc gi\Z`j`fe Xe[ XZZliXZp ]fi k_\ jXdgc\ dXki`o j\c\Zk\[, Li\Z`j`fe Xe[ XZZliXZp Zi`k\i`X
Xi\ d\k_f[ [\g\e[\ek, E] gi\Z`j`fe Xe[ XZZliXZp Zi`k\i`X Xi\ efk XZ_`\m\[* Zfii\Zk`m\ XZk`fe fi
X[[`k`feXc XZk`fe dXp Y\ i\hl`i\[, N\Zfdd\e[\[ XZk`fe dljk Y\ Zfdgc\k\[ Y\]fi\ i\gfik`e^
jXdgc\ [XkX, =cc kXi^\k Zfdgfe\ekj Xi\ `eZcl[\[ `e k_\ jg`b\ d`okli\ fm\i X knf p\Xi g\i`f[,

FR_VNY 6VYbaV\[ "@RaNY`#& O\i`Xc [`clk`fej f] d\kXcj jXdgc\j Xi\ XeXcpq\[ kf [\k\id`e\ `]
XeXcpk`ZXc dXki`o \]]\Zkj dXp _Xm\ `dgXZk\[ k_\ i\gfik\[ [XkX, E] k_\ mXcl\ f] k_\ j\i`Xccp
[`clk\[ jXdgc\j [f\j efk X^i\\ n`k_ k_\ le[`clk\[ mXcl\ n`k_`e X d\k_f[+jg\Z`]`\[ iXe^\* k_\
jXdgc\ dXki`o dXp Y\ ZXlj`e^ `ek\i]\i\eZ\j* n_`Z_ dXp c\X[ kf \`k_\i X _`^_ fi cfn Y`Xj, E] k_\
j\i`Xc [`clk`fe Zi`k\i`fe `j efk XZ_`\m\[* `k dljk Y\ ]cX^^\[ kf `e[`ZXk\ gfjj`Yc\ Y`Xj ]ifd dXki`o
\]]\Zkj,

C\`a 6VTR`aV\[ F]VXR`, @`^\jk\[ jXdgc\j Xi\ jg`b\[ Xe[ XeXcpq\[ kf [\k\id`e\ `] dXki`o
`ek\i]\i\eZ\j Xi\ Y`Xj`e^ k_\ i\jlckj n_\e k_\ gi\+[`^\jk`fe jg`b\ &dXki`o jg`b\' i\Zfm\ip ]Xccj
flkj`[\ k_\ Zfekifc c`d`kj, Ek dXp Xcjf Y\ lj\[ kf [\k\id`e\ gfk\ek`Xc `ek\i]\i\eZ\j g\i Zc`\eksj
jg\Z`]`ZXk`fe, P_\ jXdgc\ `j jg`b\[ Xk k_\ ZfeZ\ekiXk`fe jg\Z`]`\[ `e k_\ d\k_f[ OKL, Jf
XZk`fe `j e\Z\jjXip `] k_\ gfjk [`^\jk`fe jg`b\ `j flkj`[\ f] k_\ d\k_f[ Zi`k\i`X* lec\jj X
gi\gXiXk`fe gifYc\d `j jljg\Zk\[ n`k_ k_\ jg`b\* `e n_`Z_ ZXj\ k_\ gfjk [`^\jk`fe jg`b\ j_flc[
Y\ i\+gi\gXi\[ Xe[ i\XeXcpq\[,

Fb__\TNaR F]VXR` "B_TN[VP`#& Oliif^Xk\ jg`b\j Xi\ fi^Xe`Z Zfdgfle[j k_Xk Xi\ j`d`cXi `e
Y\_Xm`fi kf k_\ kXi^\k XeXcpk\j Ylk lec`b\cp kf Y\ ]fle[ `e eXkli\, P_\p Xi\ X[[\[ kf Xcc hlXc`kp
Zfekifc Xe[ ]`\c[ jXdgc\j kf d\Xjli\ d\k_f[ g\i]fidXeZ\ ]fi \XZ_ `e[`m`[lXc jXdgc\,
Oliif^Xk\ XZZliXZp c`d`kj Xi\ [\i`m\[ ]ifd glYc`j_\[ d\k_f[ jg\Z`]`ZXk`fej fi ]ifd k_\
jkXk`jk`ZXc \mXclXk`fe f] cXYfiXkfip ^\e\iXk\[ jliif^Xk\ XZZliXZp [XkX, =ZZliXZp [XkX `j
ZfdgXi\[ kf k_\ Xggc`ZXYc\ g\i]fidXeZ\ c`d`kj, E] k_\ jliif^Xk\ XZZliXZp \oZ\\[j g\i]fidXeZ\
c`d`kj* Zfii\Zk`m\ XZk`fe* Xj jg\Z`]`\[ `e k_\ d\k_f[ fi OKL `j g\i]fid\[ Y\]fi\ jXdgc\ [XkX
ZXe Y\ i\gfik\[,

<[aR_[NY FaN[QN_Q` "B_TN[VP @RaU\Q`#& Eek\ieXc jkXe[Xi[j Xi\ i\k\ek`fe k`d\ Xe[
`ejkild\ek i\jgfej\ dXib\ij X[[\[ kf \m\ip jXdgc\ kf Y\ lj\[ Xj i\]\i\eZ\j ]fi hlXek`kXk`fe,
P_\`i i\jgfej\ `j ZfdgXi\[ kf i\]\i\eZ\ jkXe[Xi[j Xe[ lj\[ kf \mXclXk\ `ejkild\ek j\ej`k`m`kp
fe X jXdgc\ jg\Z`]`Z YXj`j, Eek\ieXc jkXe[Xi[ i\k\ek`fe k`d\ `j Xcjf ZfdgXi\[ kf i\]\i\eZ\
jkXe[Xi[j kf Xjjli\ k_Xk kXi^\k XeXcpk\j Xi\ ZXgXYc\ f] Y\`e^ cfZXk\[ Yp k_\`i `e[`m`[lXc i\cXk`m\
i\k\ek`fe k`d\,

E] `ek\ieXc jkXe[Xi[ i\jgfej\ Zi`k\i`X Xi\ efk XZ_`\m\[* Zfii\Zk`m\ XZk`fe fi X[[`k`feXc XZk`fe
dXp Y\ i\hl`i\[, P_\ i\Zfdd\e[\[ XZk`fe dljk Y\ Zfdgc\k\[ Y\]fi\ jXdgc\ [XkX ZXe Y\
i\gfik\[,
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E] k_\ `ek\ieXc jkXe[Xi[ i\k\ek`fe k`d\ Zi`k\i`X Xi\ efk XZ_`\m\[ Zfii\Zk`m\ XZk`fe fi X[[`k`feXc
XZk`fe dXp Y\ i\hl`i\[, P_`j dXp `eZcl[\ i\+ZXc`YiXk`fe Xe[ i\+XeXcpj`j, =[[`k`feXc XZk`fe
dljk Y\ Zfdgc\k\[ Y\]fi\ jXdgc\ [XkX `j i\gfik\[,

<[aR_[NY FaN[QN_Q` "<5C N[Q <5C'@F @RaNY`#& Eek\ieXc jkXe[Xi[j Xi\ lj\[ fe E?L
`ejkild\ekj kf Zfdg\ejXk\ ]fi mXi`Xk`fej `e i\jgfej\ ZXlj\[ Yp [`]]\i\eZ\j `e jXdgc\ dXki`Z\j,
Ilck`gc\ `ek\ieXc jkXe[Xi[j Xi\ lj\[ ]fi \XZ_ jXdgc\ fe E?L-IO `ejkild\ekj kf Zfdg\ejXk\
]fi mXi`Xk`fej `e i\jgfej\ ZXlj\[ Yp [`]]\i\eZ\j `e jXdgc\ dXki`Z\j, P_`j X[aljkd\ek `j
g\i]fid\[ XlkfdXk`ZXccp [li`e^ jXdgc\ XeXcpj`j, P_\ `ek\ieXc jkXe[Xi[ i\jgfej\ f] i\gc`ZXk\[
jXdgc\ XeXcpj`j `j dfe`kfi\[ kf [\k\Zk gfk\ek`Xc XeXcpk`ZXc gifYc\dj, E] XeXcpk`ZXc gifYc\dj Xi\
jljg\Zk\[* k_\e k_\ ]`\c[ jXdgc\j dXp Y\ i\XeXcpq\[ fi i\XeXcpq\[ lgfe [`clk`fe kf d`e`d`q\
k_\ `ek\i]\i\eZ\j, = [`]]\i\ek `ek\ieXc jkXe[Xi[ dXp Y\ \dgcfp\[ ]fi hlXek`kXk`fe `e j`klXk`fej
n_\i\ k_\ ]`\c[ jXdgc\ ZfekX`ej k_\ \c\d\ek kpg`ZXccp lj\[ Xj k_\ `ek\ieXc jkXe[Xi[,

)*&, ?fekifc Zi`k\i`X ]fi `e+_flj\ d\k_f[j Xe[
Zc`\ek jg\Z`]`Z df[`]`ZXk`fej k_Xk \oZ\\[ k_\ jZfg\ f] glYc`j_\[ d\k_f[fcf^p Xi\ [\]`e\[ Xe[
[fZld\ek\[ gi`fi kf k_\ lj\ f] k_\ d\k_f[, P_\ MlXc`kp =jjliXeZ\ @`i\Zkfi `j i\jgfej`Yc\ ]fi
`[\ek`]p`e^ X[[`k`feXc Zfekifc Zi`k\i`X e\\[j, ?fekifc gXiXd\k\ij Xe[ Zi`k\i`X* YXj\[ fe Y\jk
k\Z_e`ZXc al[^d\ek Xi\ \jkXYc`j_\[ lj`e^ `eglk gifm`[\[ Yp k_\ fg\iXk`fej jkX]], P_\j\ Zfekifc
gXiXd\k\ij Xe[ Zi`k\i`X Xi\ [fZld\ek\[ Xe[ `eZfigfiXk\[ `ekf k_\ d\k_f[,

P_\ cXYfiXkfip+[\i`m\[ Zi`k\i`X Xi\ \mXclXk\[ ]fi k\Z_e`ZXc jfle[e\jj fe jg`b\[ jXdgc\j gi`fi
kf k_\ lj\ f] k_\ d\k_f[ fe ]`\c[ jXdgc\j, P_\ k\Z_e`ZXc \mXclXk`fe `j [fZld\ek\[ Xe[
XiZ_`m\[ Yp k_\ MlXc`kp =jjliXeZ\ OkX]],

S_\e jl]]`Z`\ek [XkX ]ifd k_\ cXYfiXkfip [\m\cfg\[ Zfekifc gXiXd\k\i `j XZZldlcXk\[* k_\ [XkX
`j jkXk`jk`ZXccp gifZ\jj\[ Xe[ k_\ \og\i`d\ekXccp [\i`m\[ Zfekifc c`d`kj Xi\ `eZfigfiXk\[ `ekf k_\
d\k_f[,

)*&- , P_\ Y\eZ_ Z_\d`jkj Xi\ i\jgfej`Yc\ ]fi Xcc M?
gXiXd\k\ij, >\]fi\ gifZ\\[`e^ n`k_ jXdgc\ XeXcpj`j* k_\p Xi\ i\hl`i\[ kf jlZZ\jj]lccp d\\k Xcc
`ejkild\ekXc M? Zi`k\i`X, P_\p _Xm\ k_\ Xlk_fi`kp kf g\i]fid Xep e\Z\jjXip Zfii\Zk`m\ XZk`fe
Y\]fi\ gifZ\\[`e^ n`k_ jXdgc\ XeXcpj`j, P_\`i Xlk_fi`kp `eZcl[\j k_\ i\jgfej`Y`c`kp ]fi Xjjli`e^
k_Xk [\gXikli\j ]ifd [fZld\ek\[ gfc`Z`\j Xe[ gifZ\[li\j [f efk fZZli,

P_\ Y\eZ_ Z_\d`jkj Xi\ Xcjf i\jgfej`Yc\ ]fi Xcc jXdgc\ M? gXiXd\k\ij, E] k_\ jXdgc\ M?
Zi`k\i`X Xi\ efk XZ_`\m\[* k_\p Xi\ Xlk_fi`q\[ Xe[ i\hl`i\[ kf g\i]fid k_\ d\k_f[ jg\Z`]`\[
Zfii\Zk`m\ XZk`fe Y\]fi\ i\gfik`e^ jXdgc\ [XkX,

)*&. & =e Xcg_X Z_XiXZk\i Zf[`e^ jpjk\d `j \dgcfp\[ ]fi [\]`e`e^ lj\ c`d`kXk`fej
]fi i\gfik\[ [XkX, P_\j\ c`d`kXk`fej Xi\ Xggc`\[ kf XeXcpk`ZXc [XkX Yp k_\ XeXcpjk kf ZcXi`]p k_\
lj\]lce\jj f] k_\ i\gfik\[ [XkX ]fi [XkX lj\i, ?fddfe [XkX hlXc`]`\ij Xe[ k_\`i [\]`e`k`fej Xi\
Xj ]fccfnj8

B_TN[VP`&
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F8 Ee[`ZXk\j Xe \jk`dXk\[ mXcl\, =ggc`\[ kf ZXcZlcXk\[ ZfeZ\ekiXk`fej ]fi k\ekXk`m\cp `[\ek`]`\[
Zfdgfle[j Xe[ hlXc`kXk`m\cp `[\ek`]`\[ Zfdgfle[j n_fj\ ZfeZ\ekiXk`fe `j Y\cfn k_\ i\gfik`e^
c`d`k* Ylk XYfm\ k_\ I@H,

J8 Ee[`ZXk\j hlXc`kXk`m\ \m`[\eZ\ f] X k\ekXk`m\cp `[\ek`]`\[ Zfdgfle[ n_fj\ `[\ek`]`ZXk`fe `j
YXj\[ fe X dXjj jg\ZkiXc c`YiXip j\XiZ_ Xe[ `j Xggc`\[ kf Xcc PE? i\jlckj,

?8 =ggc`\[ kf g\jk`Z`[\ [XkX k_Xk _Xj Y\\e hlXc`kXk`m\cp Zfe]`id\[ Yp C?-IO,

>8 Qj\[ ]fi XeXcpk\j [\k\Zk\[ `e k_\ jXdgc\ Xe[ `kj XjjfZ`Xk\[ d\k_f[ YcXeb,

A8 =ggc`\[ kf Zfdgfle[j n_fj\ ZfeZ\ekiXk`fe \oZ\\[j k_\ lgg\i c`d`k f] k_\ ZXc`YiXk`fe iXe^\,

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

>8 =ggc`\[ `] k_\ i\gfik\[ ZfeZ\ekiXk`fe mXcl\ nXj c\jj k_Xe k_\ i\gfik`e^ c`d`k Ylk ^i\Xk\i k_Xe
k_\ I@H,

Q8 =ggc`\[ `] k_\ i\X[`e^ `j c\jj k_Xe k_\ I@H &fi E@H `] E@H i\gfik`e^ `j Y\`e^ lj\[',

A8 Ajk`dXk\[ ZfeZ\ekiXk`fe ZXlj\[ Yp k_\ gi\j\eZ\ f] `ek\i]\i\eZ\j* efidXccp Xggc`\[ n_\e k_\
j\i`Xc [`clk`fe `j flk,

J8 Og`b\ jXdgc\ i\Zfm\ip efk n`k_`e Zfekifc c`d`kj,

(8 @lgc`ZXk\ fi dXki`o jg`b\ [lgc`ZXk\ XeXcpj`j efk n`k_`e Zfekifc c`d`kj,

)*&/ , P_\ M= jkX]] Zfe[lZkj X jgfk i\m`\n f] Zfdgc\k\[ [XkX gXZbX^\j gi`fi kf
Zc`\ek i\c\Xj\ ]fi jg\Z`]`\[ gifa\Zkj, P_`j i\m`\n `eZcl[\j Xe \oXd`eXk`fe f] M? [XkX ]fi
Zfdgc`XeZ\ Xe[ ki\e[j `e[`ZXk`m\ f] jpjk\dXk`Z [`]]`Zlck`\j, E] efe+Zfe]fidXeZ\j Xi\ [\k\Zk\[*
k_\ M= jkX]] gcXZ\j Xe `dd\[`Xk\ jkfg fe k_\ i\c\Xj\ f] k_\ [XkX Xe[ `e`k`Xk\j Zfii\Zk`m\ XZk`fe
kf i\Zk`]p k_\ j`klXk`fe, P_\ [XkX gXZbX^\ `j i\c\Xj\[ n_\e k_\ gXZbX^\ Y\Zfd\j Zfdgc`Xek
n`k_ Xcc hlXc`kp i\hl`i\d\ekj, E] Zfdgc`XeZ\ `j efk gfjj`Yc\* k_\ [XkX `j hlXc`]`\[ Xe[ Xe
Xggifgi`Xk\ ZXj\ eXiiXk`m\ `j ^\e\iXk\[ ]fi `eZclj`fe `e k_\ [XkX gXZbX^\,

E] k_\ i\m`\n i\m\Xcj ki\e[j `e[`ZXk`m\ f] jpjk\dXk`Z gifYc\dj* M= `e`k`Xk\j Xe `em\jk`^Xk`fe kf
[\k\id`e\ k_\ ZXlj\, E] gifZ\jj [\]\Zkj Xi\ [\k\Zk\[* X Zfii\Zk`m\ XZk`fe `j `dgc\d\ek\[ Xe[
dfe`kfi\[ ]fi \]]\Zk`m\e\jj,

CR_S\_ZN[PR ?VZVa`% P_\ MlXc`kp =jjliXeZ\ @`i\Zkfi `j i\jgfej`Yc\ ]fi Zfdg`cXk`fe Xe[
dX`ek\eXeZ\ f] Xcc gi\Z`j`fe Xe[ XZZliXZp [XkX lj\[ ]fi g\i]fidXeZ\ c`d`kj, MlXc`kp Zfekifc
[XkX ]fi Xcc k\jk d\k_f[j Xi\ XZZldlcXk\[ Xe[ jkfi\[ `e k_\ cXYfiXkfip `e]fidXk`fe
dXeX^\d\ek jpjk\d &HEIO', LXiXd\k\i jg\Z`]`Z M? [XkX `j \okiXZk\[ XeelXccp Xe[ jkXk`ZXccp
gifZ\jj\[ kf [\m\cfg cXYfiXkfip jg\Z`]`Z nXie`e^ c`d`kj Xe[ Zfekifc c`d`kj, P_\ e\n c`d`kj Xi\
i\m`\n\[ Xe[ Xggifm\[ Yp k_\ jlg\im`jfip jkX]] gi`fi kf k_\`i lj\ ]fi [XkX Xjj\jjd\ek, P_\
e\n c`d`kj Xi\ lj\[ kf \mXclXk\ M? [XkX ]fi Zfdgc`XeZ\ n`k_ d\k_f[ i\hl`i\d\ekj ]fi X g\i`f[
f] fe\ p\Xi, HXYfiXkfip ^\e\iXk\[ c`d`kj Xgg\Xi fe Xcc [XkX i\gfikj,
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)*&0 , =ZZlk\jk \dgcfpj dlck`gc\ c\m\cj f] [XkX i\m`\n kf Xjjli\ k_Xk
i\gfik\[ [XkX _Xj jXk`j]`\[ Xcc hlXc`kp Zfekifc Zi`k\i`X Xe[ k_Xk Zc`\ek jg\Z`]`ZXk`fej Xe[
i\hl`i\d\ekj _Xm\ Y\\e d\k, AXZ_ gif[lZk`fe [\gXikd\ek _Xj [\m\cfg\[ jg\Z`]`Z [XkX i\m`\n
gifZ\[li\j* n_`Z_ dljk Y\ Zfdgc\k\[ Y\]fi\ [XkX `j i\c\Xj\[ kf k_\ Zc`\ek,

3[NYfaVPNY ERcVRd& P_\ XeXcpjk Zfe[lZkj k_\ gi`dXip i\m`\n f] Xcc [XkX, P_`j i\m`\n Y\^`ej
n`k_ X Z_\Zb f] Xcc `ejkild\ek Xe[ d\k_f[ hlXc`kp Zfekifc Xe[ gif^i\jj\j k_ifl^_ jXdgc\
hlXc`kp Zfekifc* ZfeZcl[`e^ n`k_ X Z_\Zb kf Xjjli\ k_Xk k_\ Zc`\eksj i\hl`i\d\ekj _Xm\ Y\\e
\o\Zlk\[, =eXcpjk Z_\Zbj ]fZlj fe X i\m`\n f] hlXc`kXk`m\ [\k\id`eXk`fej Xe[ Z_\Zbj f]
gi\Z`j`fe Xe[ XZZliXZp [XkX kf m\i`]p k_Xk \o`jk`e^ cXYfiXkfip Zi`k\i`X _Xm\ Y\\e XZ_`\m\[,
?_\Zbj Xk k_`j c\m\c dXp `eZcl[\ ZfdgXi`jfej n`k_ gifa\Zk jg\Z`]`Z Zi`k\i`X `] Xggc`ZXYc\, P_\
XeXcpjk _Xj k_\ Xlk_fi`kp Xe[ i\jgfej`Y`c`kp kf g\i]fid Zfii\Zk`m\ XZk`fe ]fi Xep flk+f]+Zfekifc
gXiXd\k\i fi efeZfe]fidXeZ\ Xk k_`j jkX^\ f] i\m`\n,

=eXcpjkj n_f _Xm\ d\k k_\ hlXc`]`ZXk`fe Zi`k\i`X ]fi k_\ d\k_f[ `e lj\ g\i]fid j\Zfe[Xip* g\\i
c\m\c [XkX i\m`\nj, =eXcpjk hlXc`]`ZXk`fe i\hl`i\d\ekj `eZcl[\ X mXc`[ [\dfejkiXk`fe f]
ZXgXY`c`kp Xe[ [\dfejkiXk\[ le[\ijkXe[`e^ f] k_\ d\k_f[ OKL, O\Zk`fe jlg\im`jfij dXp
g\i]fid j\Zfe[Xip i\m`\n `e+c`\l f] X g\\i i\m`\n, Olg\im`jfij i\m`\n /..# f] k_\ [XkX
gif[lZ\[ Yp k_\`i [\gXikd\ek, Ek `eZcl[\j X Z_\Zb f] Xcc dXelXc ZXcZlcXk`fej9 Xe XZZliXZp
Z_\Zb f] dXelXccp kiXejZi`Y\[ [XkX ]ifd Y\eZ_ j_\\kj kf k_\ HEIO* X Z_\Zb f] ZXc`YiXk`fe Xe[
Zfek`el`e^ ZXc`YiXk`fe* Xcc M? Zi`k\i`X Xe[ X ZfdgXi`jfe f] k_\ [XkX gXZbX^\ kf Zc`\ek jg\Z`]`\[
i\hl`i\d\ekj, =cjf `eZcl[\[ Xi\ Z_\Zbj kf Xjjli\ k_\ Xggifgi`Xk\ d\k_f[fcf^p nXj Xggc`\[
Xe[ k_Xk Xcc XefdXcflj `e]fidXk`fe nXj gifg\icp ]cX^^\[ ]fi Zfddle`ZXk`fe `e k_\ ZXj\
eXiiXk`m\, Olg\im`jfij _Xm\ k_\ Xlk_fi`kp kf i\a\Zk [XkX Xe[ `e`k`Xk\ i\+XeXcpj`j* Zfii\Zk`m\
XZk`fe* fi i\gifZ\jj`e^,

=cc cXYfiXkfip [XkX i\hl`i`e^ dXelXc \ekip `ekf HEIO jpjk\d `j [flYc\+Z_\Zb\[ Yp k_\ XeXcpjkj
g\i]fid`e^ `e`k`Xc [XkX \ekip Xe[ k_\ j\Zk`fe jlg\im`jfi, R\i`]`ZXk`fe f] jlg\im`jfip i\m`\n `j
`e[`ZXk\[ fe k_\ iXn [XkX jlddXip Yp k_\ jlg\im`jfisj `e`k`Xcj Xe[ [Xk\,

Ac\Zkife`Z [XkX k_Xk `j dXelXccp \[`k\[ Xk k_\ Y\eZ_ Yp k_\ gi`dXip XeXcpjk `j XlkfdXk`ZXccp
]cX^^\[ Yp k_\ `ejkild\ek [XkX jpjk\d `e[`ZXk`e^ Xe fm\ii`[\ Yp k_\ XeXcpjk, =cc dXelXc
fm\ii`[\j dljk Y\ m\i`]`\[ Xe[ Xggifm\[ Yp X jlg\im`jfi n_f `e`k`Xcj Xe[ [Xk\j Xcc dXelXc
Z_Xe^\j,

DXi[ Zfg`\j f] dXelXccp `ek\^iXk\[ Z_ifdXkf^iXg_`Z g\Xbj Xi\ gi`ek\[ k_Xk Zc\Xicp [\g`Zk k_\
dXelXccp [iXne YXj\c`e\, P_\ _Xi[ Zfgp `j i\m`\n\[ Xe[ Xggifm\[ Yp k_\ j\Zk`fe jlg\im`jfi
&`e`k`Xc\[ Xe[ [Xk\[' Xe[ `eZcl[\[ `e k_\ [XkX gXZbX^\ f] Xcc ]lcc k`\i i\gfikj fi k_\ XiZ_`m\[
YXkZ_ i\Zfi[j f] Zfdd\iZ`Xc i\gfik gXZbX^\j,

A[`kj kf \c\Zkife`Z [XkX k_Xk _Xm\ Xci\X[p Y\\e Zfdd`kk\[ kf k_\ HEIO [XkXYXj\ Xi\ Zfekifcc\[
k_ifl^_ k_\ lj\ f] k_\ IXjk\i A[`k ]leZk`fe `e HEIO, L\id`jj`fe kf XZZ\jj k_`j gif^iXd `j
c`d`k\[ kf k_fj\ Xggifm\[ Yp k_\ lgg\i c\m\cj f] cXYfiXkfip dXeX^\d\ek Xe[ `j Zfekifcc\[ Yp
k_\ Ee]fidXk`fe P\Z_efcf^p jkX]], = C=HL \c\Zkife`Z Xl[`k i\Zfi[ kiX`c `j dX`ekX`e\[ ]fi Xcc
Z_Xe^\j k_Xk Xi\ dX[\ Xe[ `j XlkfdXk`ZXccp Xgg\e[\[ kf k_\ i\Zfi[,
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P_\ ^iflg dXeX^\i g\i]fidj X k\ik`Xip i\m`\n fe X jgfk Z_\Zb YXj`j, P_`j i\m`\n `eZcl[\j Xe
\mXclXk`fe f] M? [XkX X^X`ejk XZZ\gkXeZ\ Zi`k\i`X Xe[ X Z_\Zb f] k_\ [XkX gXZbX^\ Zfek\ekj kf
Xjjli\ k_Xk Xcc XeXcpk`ZXc i\hl`i\d\ekj Xe[ jg\Z`]`ZXk`fej n\i\ \o\Zlk\[,

ER]\_a 9R[R_NaV\[ ERcVRd& P_\ i\gfik ^\e\iXk`fe ^iflg i\m`\nj Xcc [XkX Xe[ jlggfik`e^
`e]fidXk`fe [\c`m\i\[ Yp k_\ cXYfiXkfip ]fi Zfdgc\k\e\jj Xe[ Zfdgc`XeZ\ n`k_ Zc`\ek
jg\Z`]`ZXk`fej, I`jj`e^ [\c`m\iXYc\j Xi\ `[\ek`]`\[ Xe[ fYkX`e\[ ]ifd k_\ cXYfiXkfip, P_\
^iflg Xcjf i\m`\nj k_\ Zfdgc\k\[ gXZbX^\ kf m\i`]p k_Xk k_\ [\c`m\i\[ gif[lZk Zfdgc`\j n`k_ Xcc
Zc`\ek jg\Z`]`ZXk`fej, Jfe+XeXcpk`ZXc [\]\Zkj Xi\ Zfii\Zk\[ Y\]fi\ k_\ gXZbX^\ `j j\ek kf k_\
Zc`\ek,

C_\WRPa @N[NTRZR[a'DbNYVaf 5\[a_\Y ERcVRd& Ogfk+Z_\Zb [XkX gXZbX^\ i\m`\nj Xi\
g\i]fid\[ Yp k_\ gifa\Zk dXeX^\d\ek jkX]], Lifa\Zk dXeX^\d\ek i\m`\nj ]fZlj fe gifa\Zk
jg\Z`]`ZXk`fej, E] k_\ gifa\Zk dXeX^\i `[\ek`]`\j [\]\Zkj `e k_\ gif[lZk gi`fi kf i\c\Xj\* _\
`e`k`Xk\j `dd\[`Xk\ Zfii\Zk`m\ XZk`fe kf i\Zk`]p k_\ j`klXk`fe,

P_\ M= jkX]] g\i]fidj X gfjk+[\c`m\ip Z_\Zb f] Zfdgc\k\[ [XkX gXZbX^\j kf m\i`]p
Zfdgc\k\e\jj Xe[ Zfdgc`XeZ\ n`k_ \jkXYc`j_\[ hlXc`kp Zfekifc gifZ\[li\j, =ggifo`dXk\cp /.#
f] Blcc+@\c`m\iXYc\j [XkX gXZbX^\j Xi\ i\m`\n\[, = ]fidXc Z_\Zbc`jk `j lj\[ kf Xjj\jj [XkX
i\gfik Zfdgc\k\e\jj Xe[ XZZliXZp, @\k\Zk\[ [\]`Z`\eZ`\j Xi\ [fZld\ek\[ fe k_\ Z_\Zbc`jk Xe[
Zfii\Zk`m\ XZk`fej `e`k`Xk\[ Xj e\Z\jjXip, @XkX i\m`\n Z_\Zbc`jkj Xi\ \c\Zkife`Z [fZld\ekj*
n_`Z_ Xi\ XiZ_`m\[ `e k_\ M= @`i\Zkfip f] k_\ e\knfib j\im\i,

P_\ M= i\m`\n ]fZlj\j fe Xcc \c\d\ekj f] k_\ [\c`m\iXYc\ `eZcl[`e^ k_\ Zc`\eksj jg\Z`]`ZXk`fej
Xe[ i\hl`i\d\ekj* XeXcpk`ZXc hlXc`kp Zfekifc* jXdgc\ Zljkf[p [fZld\ekXk`fe Xe[ jXdgc\
`[\ek`]`ZXk`fe, M= i\m`\nj Xk k_`j jk\g `e k_\ gif[lZk`fe gifZ\jj Xi\ ^\Xi\[ kfnXi[j jpjk\dXk`Z
gifZ\jj [\]\Zkj* n_`Z_ i\hl`i\ gifZ\[liXc Z_Xe^\j kf \]]\Zk X Zfii\Zk`m\ XZk`fe, Dfn\m\i* `]
[\]\Zkj Xi\ `[\ek`]`\[ k_Xk _Xm\ Xe X[m\ij\ X]]\Zk fe [XkX* k_\ Zc`\ek `j `dd\[`Xk\cp `e]fid\[
]fccfn`e^ jkXe[Xi[ efk`]`ZXk`fe gifZ\[li\j, M= [XkX i\m`\n `j efk lj\[ `e c`\l f] X g\\i c\m\c
i\m`\n fi X jlg\im`jfip i\m`\n,

6NaN ER]\_aV[T, =eXcpk`ZXc [XkX `j i\c\Xj\[ kf Zc`\ekj ]fccfn`e^ X j\Zfe[Xip i\m`\n Yp k_\
^iflg jlg\im`jfi, @XkX i\c\Xj\ Xk k_`j jkX^\ f] k_\ gifZ\jj `j c`d`k\[ kf \c\Zkife`Z `e]fidXk`fe*
n_`Z_ `j i\c\Xj\[ kf Zc`\ekj k_ifl^_ X j\Zli\* \eZipgk\[* gXjjnfi[ gifk\Zk\[* Eek\ie\k
Zfee\Zk`fe, DXi[ Zfgp jlggfik [XkX `j Zfdg`c\[ Yp k_\ i\gfik ^\e\iXk`fe ^iflg Xe[
Xjj\dYc\[ `ekf k_\ ]`eXc i\gfik, P_\ i\gfik `j j\ek kf k_\ Zc`\ek ]fccfn`e^ i\m`\nj Yp k_\ i\gfik
^\e\iXk`fe jkX]],

=cc [XkX i\gfikj `eZcl[\ jg\Z`]`\[ `e]fidXk`fe* n_`Z_ `j i\hl`i\[ kf `[\ek`]p k_\ i\gfik Xe[ `kj
Zfek\ekj, P_`j `e]fidXk`fe `eZcl[\j X k`kc\* eXd\ Xe[ X[[i\jj f] k_\ cXYfiXkfip* X le`hl\
i\gfik eldY\i* kfkXc eldY\i f] gX^\j `e k_\ i\gfik* Zc`\ekj eXd\ Xe[ X[[i\jj* XeXcpk`ZXc
d\k_f[ `[\ek`]`ZXk`fe* Xii`m`e^ jXdgc\ Zfe[`k`fe* jXdgc\ Xe[ XeXcpj`j [Xk\j* k\jk i\jlckj n`k_
le`kj f] d\Xjli\d\ek* Xlk_fi`q\[ j`^eXkli\ f] [XkX i\c\Xj\* jkXk\d\ek f] Xggc`ZXY`c`kp* i\gfik
i\gif[lZk`fe i\jki`Zk`fej Xe[ JAH=? i\hl`i\d\ekj Z\ik`]`ZXk`fe, @XkX i\gfikj ]fi k_\
@\gXikd\ek f] @\]\ej\ AH=L Xcjf `eZcl[\ k_\ k`d\ f] gi\gXiXk`fe Xe[ XeXcpj`j,
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)*&1 NXn [XkX ]ifd jXdgc\ XeXcpj`j `j \ek\i\[ `ekf k_\ cXYfiXkfip
`e]fidXk`fe dXeX^\d\ek jpjk\d &HEIO' lj`e^ XlkfdXk\[ gifZ\jj\j fi dXelXc \ekip, B`eXc
[XkX gifZ\jj`e^ `j g\i]fid\[ Yp k_\ HEIO lj`e^ gifZ\[li\j [\m\cfg\[ Yp k_\ ?fdgXep,

=cc HEIO gif^iXdj Xi\ k\jk\[ Xe[ mXc`[Xk\[ gi`fi kf lj\ kf Xjjli\ k_Xk k_\p Zfej`jk\ekcp
gif[lZ\ Zfii\Zk i\jlckj, P_\ Ee]fidXk`fe P\Z_efcf^p OkX]] g\i]fidj jf]knXi\ mXc`[Xk`fe
k\jk`e^, P_\ k\jk`e^ gifZ\[li\j Xi\ [fZld\ek\[ `e Xe OKL, Of]knXi\ gif^iXdj Xi\ efk
Xggifm\[ ]fi lj\ lek`c k_\p _Xm\ [\dfejkiXk\[ k_Xk k_\p Xi\ ZXgXYc\ f] g\i]fid`e^ k_\
i\hl`i\[ ZXcZlcXk`fej,

)*&)( , @XkX i\gi\j\ekXk`m\e\jj `j YXj\[ fe k_\ gi\d`j\ k_Xk hlXc`kXk`m\ Xe[
hlXek`kXk`m\ `e]fidXk`fe [\m\cfg\[ ]fi ]`\c[ jXdgc\j `j Z_XiXZk\i`jk`Z f] k_\ jXdgc\ k_Xk nXj
Zfcc\Zk\[ Yp k_\ Zc`\ek Xe[ XeXcpq\[ `e k_\ cXYfiXkfip, P_\ cXYfiXkfip fYa\Zk`m\ ]fi
i\gi\j\ekXk`m\e\jj [\]`e\j [XkX Xj i\gi\j\ekXk`m\ `] k_\ Zi`k\i`X ]fi Xcc hlXc`kp gXiXd\k\ij
XjjfZ`Xk\[ n`k_ k_\ XeXcpj`j f] k_\ jXdgc\ Xi\ XZ_`\m\[,

)*&)) , =eXcpk`ZXc [XkX `j [\]`e\[ Xj ZfdgXiXYc\ n_\e [XkX ]ifd X jXdgc\ j\k
XeXcpq\[ Yp k_\ cXYfiXkfip `j i\gi\j\ekXk`m\cp \hl`mXc\ek kf fk_\i jXdgc\ j\kj XeXcpq\[
j\gXiXk\cp i\^Xi[c\jj f] k_\ XeXcpk`ZXc cf^`jk`Zj, P_\ cXYfiXkfip n`cc XZ_`\m\ /..# ZfdgXiXY`c`kp
]fi Xcc jXdgc\ [XkX n_`Z_ d\\kj k_\ Zi`k\i`X ]fi k_\ hlXc`kp gXiXd\k\ij XjjfZ`Xk\[ n`k_ `kj
XeXcpj`j lj`e^ k_\ d\k_f[ i\hl\jk\[ Yp k_\ Zc`\ek,
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, P_\ cXYfiXkfip \dgcfpj gfc`Z\j Xe[ gifZ\[li\j ]fi Zfii\Zk`e^ [\]\Zk`m\
gifZ\jj\j* jpjk\dXk`Z \iifij* Xe[ hlXc`kp [\]\Zkj \eXYc`e^ k_\ jkX]] kf jpjk\dXk`ZXccp `dgifm\
gif[lZk hlXc`kp, P_\ jpjk\d `eZcl[\j gifZ\[li\j ]fi Zfddle`ZXk`e^ `k\dj i\hl`i`e^ Zfii\Zk`m\
XZk`fe kf i\jgfej`Yc\ `e[`m`[lXcj* Zfii\Zk`m\ XZk`fe kiXZb`e^ gifZ\[li\j* Zfii\Zk`m\ XZk`fe
[fZld\ekXk`fe* dfe`kfi`e^ f] \]]\Zk`m\e\jj* Xe[ i\gfikj kf dXeX^\d\ek, P_\ jpjk\d `j ]lccp
[fZld\ek\[ `e X jkXe[Xi[ fg\iXk`e^ gifZ\[li\, Ee[`m`[lXc Zfii\Zk`m\ XZk`fej Xe[ i\jgfej\j
Xi\ [fZld\ek\[ `e X [\[`ZXk\[ [XkXYXj\,

)+&) , ?fii\Zk`m\ XZk`fe `j k_\ jk\g k_Xk ]fccfnj k_\ `[\ek`]`ZXk`fe f] X gifZ\jj [\]\Zk,
P_\ kpg\ f] [\]\Zk [\k\id`e\j k_\ c\m\c f] [fZld\ekXk`fe* Zfddle`ZXk`fe* Xe[ kiX`e`e^
e\Z\jjXip kf gi\m\ek i\+fZZlii\eZ\ f] k_\ [\]\Zk fi efe+Zfe]fidXeZ\, P_\ ]fidXc jpjk\d `j
dX`ekX`e\[ Yp k_\ hlXc`kp XjjliXeZ\ [\gXikd\ek, Kg\iXk`fej dXeX^\d\ek `j i\jgfej`Yc\ ]fi
nfib`e^ n`k_`e k_\ jpjk\d kf i\jfcm\ `[\ek`]`\[ [\]`Z`\eZ`\j,

E\baV[R 5\__RPaVcR 3PaV\[, Nflk`e\ Zfii\Zk`m\ XZk`fe `j [\]`e\[ Xj k_\ gifZ\[li\j lj\[ kf
i\klie flk f] Zfekifc XeXcpk`ZXc jpjk\dj YXZb kf Zfekifc, P_`j c\m\c f] Zfii\Zk`m\ XZk`fe Xggc`\j
kf Xcc XeXcpk`ZXc hlXc`kp Zfekifc gXiXd\k\ij fi XeXcpk`ZXc jpjk\d jg\Z`]`ZXk`fej,

>\eZ_ XeXcpjkj _Xm\ ]lcc i\jgfej`Y`c`kp Xe[ Xlk_fi`kp ]fi g\i]fid`e^ iflk`e\ Zfii\Zk`m\ XZk`fe,
P_\ i\jfclk`fe f] [\]\Zkj Xk k_`j c\m\c [f\j efk i\hl`i\ X gifZ\[liXc Z_Xe^\ fi jkX]] i\+kiX`e`e^,
P_\ XeXcpjk `j ]i\\ kf Zfek`el\ nfib feZ\ Zfii\Zk`m\ XZk`fe `j Zfdgc\k\ Xe[ k_\ XeXcpk`ZXc
jpjk\d _Xj Y\\e i\klie\[ kf Zfekifc, @fZld\ekXk`fe f] iflk`e\ Zfii\Zk`m\ XZk`fej `j c`d`k\[ kf
cf^Yffb Zfdd\ekj ]fi k_\ XeXcpj`j Y\`e^ g\i]fid\[,

C_\PR`` 5UN[TR`, ?fii\Zk`m\ XZk`fej `e k_`j ZXk\^fip i\hl`i\ gifZ\[liXc df[`]`ZXk`fej, P_\p
dXp Y\ k_\ i\jlck f] jpjk\dXk`Z [\]\Zkj `[\ek`]`\[ [li`e^ Xl[`kj* k_\ `em\jk`^Xk`fe f] Zc`\ek
`ehl`i`\j* ]X`c\[ gif]`Z`\eZp k\jkj* gif[lZk [\]\Zkj `[\ek`]`\[ [li`e^ [XkX i\m`\n* fi d\k_f[
lg[Xk\j, N\jfclk`fe f] [\]\Zkj f] k_`j dX^e`kl[\ i\hl`i\j ]fidXc `[\ek`]`ZXk`fe f] k_\ [\]\Zk*
[\m\cfgd\ek Xe[ [fZld\ekXk`fe f] X Zfii\Zk`m\ XZk`fe gcXe* Xe[ jkX]] kiX`e`e^ kf Zfddle`ZXk\
k_\ gifZ\[liXc Z_Xe^\,

GRPU[VPNY 5\__RPaVcR 3PaV\[& P\Z_e`ZXc Zfii\Zk`m\ XZk`fe \eZfdgXjj\j iflk`e\ Zfii\Zk`m\
XZk`fe g\i]fid\[ Yp Y\eZ_ XeXcpjkj ]fi flk f] Zfekifc jpjk\dj Xe[ Zfii\Zk`m\ XZk`fej
g\i]fid\[ ]fi [XkX gif[lZ\[ lj`e^ flk f] Zfekifc jpjk\dj, P\Z_e`ZXc Zfii\Zk`m\ XZk`fe ]fi
iflk`e\ j`klXk`fej `j Zfe[lZk\[ lj`e^ k_\ gifZ\[li\j [\kX`c\[ XYfm\,

Jfe+iflk`e\ Zfii\Zk`m\ XZk`fej Xggcp kf j`klXk`fej n_\i\ k_\ Y\eZ_ XeXcpjkj ]X`c\[ kf g\i]fid
iflk`e\ Zfii\Zk`m\ XZk`fe Y\]fi\ Zfek`el`e^ XeXcpj`j, Olg\im`jfij Xe[ @\gXikd\ek IXeX^\ij
g\i]fid Zfii\Zk`m\ XZk`fe `e k_\j\ j`klXk`fej, @fZld\ekXk`fe f] Xcc efe+iflk`e\ Zfii\Zk`m\
XZk`fej `j g\i]fid\[ lj`e^ k_\ Zfii\Zk`m\ XZk`fe jpjk\d,

OXdgc\ i\+XeXcpj`j `j Zfe[lZk\[ `] jl]]`Z`\ek jXdgc\ Xe[ _fc[`e^ k`d\ i\dX`e kf i\g\Xk k_\
XeXcpj`j lj`e^ Xe `e+Zfekifc jpjk\d, E] `ejl]]`Z`\ek jXdgc\ fi _fc[`e^ k`d\ i\dX`ej* k_\ [XkX `j
gifZ\jj\[ Xe[ hlXc`]`\ij Xggc`\[ k_Xk [\jZi`Y\ k_\ flk f] Zfekifc j`klXk`fe, P_\ fZZlii\eZ\ `j
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]lik_\i [fZld\ek\[ `e k_\ ZXj\ eXiiXk`m\ Xe[ `e k_\ Zfii\Zk`m\ XZk`fe i\jgfej\, P_\ Zfii\Zk`m\
XZk`fe dljk `eZcl[\ gifm`j`fej ]fi i\kiX`e`e^ k_\ XeXcpjkj n_f ]X`c\[ kf g\i]fid iflk`e\
Zfii\Zk`m\ XZk`fe,

)+&* , Nflk`e\ Zfii\Zk`m\ XZk`fej Xi\ [fZld\ek\[ Xj gXik f]
k_\ XeXcpk`ZXc i\Zfi[, JfkXk`fej Xi\ dX[\ `e k_\ Zfdd\ekj j\Zk`fe f] k_\ XeXcpk`ZXc Z_ife`Zc\
fi [XkX j_\\k [\kX`c`e^ k_\ efeZfe]fidXeZ\ Xe[ Zfii\Zk`m\ XZk`fe, ?fek`elXk`fe f] k_\ XeXcpj`j
`e[`ZXk\j k_Xk i\klie kf Zfekifc nXj jlZZ\jj]lc,

?fii\Zk`m\ XZk`fej ]fi gifZ\jj Z_Xe^\j Xi\ [fZld\ek\[* kiXZb\[ Xe[ dfe`kfi\[ ]fi
\]]\Zk`m\e\jj, Olg\im`jfij fi j\e`fi jkX]] d\dY\ij dXp `e`k`Xk\ Zfii\Zk`m\ XZk`fej Yp
^\e\iXk`e^ X Zfii\Zk`m\ XZk`fe lj`e^ k_\ Zfii\Zk`m\ XZk`fe [XkXYXj\ Xggc`ZXk`fe,

P_\ Zfii\Zk`m\ XZk`fe [XkXYXj\ `j Xe =ZZ\jj Xggc`ZXk`fe, P_\ `e`k`Xkfi ^\e\iXk\j k_\ Zfii\Zk`m\
XZk`fe `em\jk`^Xk`fe ]fid* n_`Z_ `j [fZld\ek\[* kiXZb\[* [`jki`Ylk\[ kf i\jgfej`Yc\ gXik`\j Xe[
XiZ_`m\[ k_ifl^_ k_\ Xggc`ZXk`fe, P_\ Xggc`ZXk`fe Xjj`^ej X kiXZb`e^ eldY\i* `e`k`Xk`fe [XkX Xe[
[l\ [Xk\ kf \XZ_ XZk`fe Xe[ Zfg`\j k_\ Zfii\Zk`m\ XZk`fe ]fid kf k_\ [XkXYXj\, A+dX`c d\jjX^\
ZfekX`e`e^ k_\ ]fid `j XlkfdXk`ZXccp [`jki`Ylk\[ kf k_\ i\jgfej`Yc\ gXik`\j ]fi i\jfclk`fe,

P_\ i\jgfej`Yc\ gXikp `[\ek`]`\j k_\ iffk ZXlj\ f] k_\ [\]\Zk* `e`k`Xk\j k_\ `dd\[`Xk\ ]`o Xe[
[\m\cfgj Xe[ `dgc\d\ekj k_\ gifZ\[liXc Z_Xe^\, Ao`jk`e^ [fZld\ekXk`fe jlZ_ Xj OKLj Xi\
\[`k\[ kf i\]c\Zk k_\ Z_Xe^\, P_\ X]]\Zk\[ jkX]] `j `e]fid\[ f] k_\ gifZ\[liXc Z_Xe^\ k_ifl^_ X
]fidXc kiX`e`e^ j\jj`fe, P_\ kiX`e`e^ `j [fZld\ek\[ Xe[ Zfg`\j Xi\ gcXZ\[ `ekf `e[`m`[lXc
kiX`e`e^ ]`c\j, P_\ Zfii\Zk`m\ XZk`fe ]fid `j Zfdgc\k\[ Yp k_\ i\jgfej`Yc\ gXikp Xe[ i\klie\[ kf
k_\ M= jkX]] m`X \+dX`c lj`e^ k_\ [XkXYXj\ Xggc`ZXk`fe,

Ee`k`Xc Xe[ Zfdgc\k\[ Zfii\Zk`m\ XZk`fe ]fidj Xi\ dX`ekX`e\[ `e k_\ Zfii\Zk`m\ XZk`fe [XkXYXj\,
P_`j \ek`i\ [XkXYXj\ `j YXZb\[ lg Xe[ XiZ_`m\[ [X`cp, P_\ Zfii\Zk`m\ XZk`fe kiXZb`e^ ]fid `j
dX`ekX`e\[ Xj Xe XZk`m\ i\gfik `e k_\ [XkXYXj\,

@\[Va\_V[T, P_\ M= OkX]] dfe`kfij k_\ `dgc\d\ek\[ Zfii\Zk`m\ XZk`fe lek`c `k `j \m`[\ek k_Xk
k_\ XZk`fe _Xj Y\\e \]]\Zk`m\ Xe[ k_\ [\]\Zk _Xj Y\\e \c`d`eXk\[, P_\ Zfii\Zk`m\ XZk`fe
[XkXYXj\ `j lg[Xk\[ Yp M= kf i\]c\Zk Zcfjli\ f] k_\ Zfii\Zk`m\ XZk`fe, P_\ M= jkX]] Xjj`^ej Xe
\iifi Zf[\ kf k_\ Zfii\Zk`m\ XZk`fe ]fi ZcXjj`]`ZXk`fe f] k_\ kpg\ f] \iifij Y\`e^ Zfdd`kk\[,
=[[`k`feXc dfe`kfi`e^ f] k_\ Zfii\Zk`m\ XZk`fe `j Zfe[lZk\[ [li`e^ iflk`e\ cXYfiXkfip Xl[`kj,

=[[`k`feXc dfe`kfi`e^ f] k_\ Zfii\Zk`m\ XZk`fe `j Zfe[lZk\[ Yp X[[`e^ k_\ Zfii\Zk`m\ XZk`fe kf
X m\i`]`ZXk`fe c`jk Yp k_\ M= jkX]] Xk Zcfjli\, R\i`]`ZXk`fe `j g\i]fid\[ Yp k_\ M= OkX]] kf
Xjjli\ k_Xk k_\ Zfii\Zk`m\ XZk`fe _Xj i\dX`e\[ `e \]]\Zk `j jZ_\[lc\[ ]fi j`o &4' dfek_j ]ifd
k_\ `e`k`Xc Zcfjli\ [Xk\,

E] M= [\k\id`e\j k_Xk k_\ Zfii\Zk`m\ XZk`fe i\jgfej\ _Xj efk \]]\Zk`m\cp i\d\[`\[ k_\
[\]`Z`\eZp* k_\ gifZ\jj Zfek`el\j n`k_ X i\+`e`k`Xk`fe f] k_\ Zfii\Zk`m\ XZk`fe, ?fii\Zk`m\ XZk`fe
Zfek`el\j lek`c k_\ [\]\Zk `j \c`d`eXk\[, E] Xefk_\i gifZ\[liXc Z_Xe^\ `j i\hl`i\[* `k `j ki\Xk\[
Xj X e\n Zfii\Zk`m\ XZk`fe* n_`Z_ `j [fZld\ek\[ Xe[ dfe`kfi\[ lj`e^ \jkXYc`j_\[ gifZ\[li\j,
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5YVR[a A\aVSVPNaV\[& @\]\Zk`m\ gifZ\jj\j* jpjk\dXk`Z \iifij* Xe[ hlXc`kp [\]\Zkj* [\k\Zk\[
[li`e^ iflk`e\ Xl[`kj dXp _Xm\ e\^Xk`m\ `dgXZkj fe [XkX hlXc`kp, Ee jfd\ ZXj\j* [XkX k_Xk _Xj
Y\\e i\c\Xj\[ kf Zc`\ekj dXp Y\ X]]\Zk\[, E] [\]\Zk`m\ [XkX _Xj Y\\e i\c\Xj\[ ]fi lj\* =ZZlk\jk
n`cc efk`]p k_\ X]]\Zk\[ Zc`\ekj f] k_\ [\]\Zk Xe[ gifm`[\ jg\Z`]`Z [\kX`cj i\^Xi[`e^ k_\
dX^e`kl[\ f] k_\ `dgXZk kf k_\`i [XkX,
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Opjk\dj _Xm\ Y\\e \jkXYc`j_\[ ]fi \mXclXk`e^ Xe[ gifZ\jj`e^ Zc`\ek
jg\Z`]`ZXk`fej ]fi iflk`e\ Xe[ efe+iflk`e\ XeXcpk`ZXc j\im`Z\j, P_\ jpjk\dj \eXYc\ k_\ Zc`\ek
j\im`Z\j jkX]] kf `[\ek`]p* \mXclXk\* Xe[ [fZld\ek k_\ i\hl\jk\[ jg\Z`]`ZXk`fej kf [\k\id`e\ `]
X[\hlXk\ i\jfliZ\j Xi\ XmX`cXYc\ kf g\i]fid k_\ XeXcpj`j, P_\ jpjk\d `eZcl[\j gifZ\[li\j ]fi
Zfddle`ZXk`e^ k_\ jg\Z`]`ZXk`fej kf k_\ cXYfiXkfip jkX]] ]fi \o\Zlk`fe Xe[ gifZ\[li\j ]fi
m\i`]p`e^ k_\ jg\Z`]`ZXk`fej _Xm\ Y\\e \o\Zlk\[,

),&) , P_\ gifa\Zk dXeX^\i `j k_\ gi`dXip ZfekXZk ]fi Zc`\ekj
i\hl\jk`e^ cXYfiXkfip j\im`Z\j, ?c`\ek jg\Z`]`ZXk`fej Xi\ Zfddle`ZXk\[ lj`e^ j\m\iXc
d\Z_Xe`jdj, P_\ gi`dXip jfliZ\j f] `e]fidXk`fe Xi\ k_\ Zc`\eksj hlXc`kp XjjliXeZ\ gifa\Zk
gcXe &M=LaL' Xe[ k_\ XeXcpk`ZXc j\im`Z\j ZfekiXZk Yfk_ f] n_`Z_ [\kX`c k_\ XeXcpk`ZXc* hlXc`kp
Zfekifc Xe[ [XkX i\gfik`e^ jg\Z`]`ZXk`fej ]fi k_\ gifa\Zk, Ee k_\ XYj\eZ\ f] X M=LaL* gifa\Zkj
jg\Z`]`ZXk`fej ZXe Xcjf Y\ Zfddle`ZXk\[ lj`e^ ZfekiXZkj* c\kk\ij f] Xlk_fi`qXk`fe* fi c\kk\ij f]
X^i\\d\ek* n_`Z_ dXp Y\ c`d`k\[ kf X Yi`\] [`jZljj`fe f] k_\ XeXcpk`ZXc i\hl`i\d\ekj Xe[ k_\
k\idj Xe[ Zfe[`k`fej ]fi k_\ nfib, P_\j\ [fZld\ekj dXp Xcjf `eZcl[\ gi`Z`e^ `e]fidXk`fe*
c`XY`c`k`\j Xe[ jZfg\ f] nfib* `e X[[`k`fe kf k_\ XeXcpk`ZXc i\hl`i\d\ekj, M=LaLj `eZcl[\
[\kX`c\[ XeXcpk`ZXc i\hl`i\d\ekj Xe[ [XkX hlXc`kp fYa\Zk`m\j* n_`Z_ jlg\ij\[\ k_fj\ ]fle[ `e k_\
i\]\i\eZ\[ d\k_f[j, P_`j `e]fidXk`fe `j \jj\ek`Xc kf jlZZ\jj]lc gifa\Zk Zfdgc\k`fe,

P_\ Zc`\ek j\im`Z\j jkX]] gifm`[\j X[[`k`feXc Xjj`jkXeZ\ kf Zc`\ekj n_f Xi\ lejli\ f] k_\
jg\Z`]`ZXk`fej k_\p e\\[ kf \o\Zlk\ k_\ jXdgc`e^ Xe[ XeXcpj`j i\hl`i\d\ekj f] k_\`i gifa\Zk,
P_\p gifm`[\ X[[`k`feXc jlggfik kf Zc`\ekj n_f i\hl`i\ Xjj`jkXeZ\ `e i\jlckj `ek\igi\kXk`fe Xj
e\\[\[* gifm`[\[ k_\p gfjj\jj k_\ \og\ik`j\ i\hl`i\[ kf i\e[\i Xe fg`e`fe,

P_\ gifa\Zk dXeX^\i `j i\jgfej`Yc\ ]fi fYkX`e`e^ gifa\Zk [fZld\ekj* n_`Z_ jg\Z`]p k_\
XeXcpk`ZXc i\hl`i\d\ekj, Bfccfn`e^ gifa\Zk dXeX^\d\ek i\m`\n* Zfg`\j Xi\ [`jki`Ylk\[ kf k_\
M= @`i\Zkfi Xe[ k_\ Xggifgi`Xk\ [\gXikd\ekXc dXeX^\ij ]fi i\m`\n Xe[ Zfdd\ek, P_\
fi`^`eXc M=LaL `j ]`c\[ `e X j\Zli\ cfZXk`fe,

),&* , ?c`\ek i\hl`i\d\ekj k_Xk
jg\Z`]p [\gXikli\j ]ifd [fZld\ek\[ gfc`Z`\j* gifZ\[li\j* fi jkXe[Xi[ jg\Z`]`ZXk`fej dljk Y\
jlYd`kk\[ kf =ZZlk\jk `e ni`k`e^, P_\j\ i\hl`i\d\ekj Xi\ i\m`\n\[ Xe[ Xggifm\[ Yp k_\
k\Z_e`ZXc jkX]] Y\]fi\ k_\ gifa\Zk `j XZZ\gk\[, KeZ\ XZZ\gk\[* k_\ efe+jkXe[Xi[ i\hl`i\d\ekj
Y\Zfd\ XeXcpk`ZXc jg\Z`]`ZXk`fej* n_`Z_ ]fccfn k_\ iflk`e\ gifZ\[li\ ]fi Zfddle`ZXk`e^ Zc`\ek
jg\Z`]`ZXk`fej, @\gXikli\j ]ifd [fZld\ek\[ gfc`Z`\j* gifZ\[li\j* fi jkXe[Xi[ jg\Z`]`ZXk`fej
k_Xk [f efk ]fccfn k_`j gifZ\[li\ Xi\ efk g\id`kk\[,

),&+ = i\jfliZ\ \mXclXk`fe `j Zfdgc\k\[ gi`fi kf XZZ\gk`e^ gifa\Zkj
jlYd`kk\[ Yp Zc`\ekj, P_\ \mXclXk`fe `j `e`k`Xk\[ Yp k_\ Zc`\ek j\im`Z\j jkX]] n_f gi\gXi\j X Yi`\]
jpefgj`j k_Xk `eZcl[\j k_\ cf^`jk`ZXc i\hl`i\d\ekj f] k_\ gifa\Zk, Hf^`jk`ZXc jg\Z`]`ZXk`fej ]fi
e\n gifa\Zkj Xi\ jlddXi`q\[ `e ni`k`e^ ]fi \mXclXk`fe Yp k_\ X]]\Zk\[ [\gXikd\ekj, P_\
jg\Z`]`ZXk`fej Xi\ \mXclXk\[ Yp k_\ [\gXikd\ek dXeX^\i ]ifd X jZ_\[lc`e^ Xe[ _Xi[nXi\
i\jfliZ\j g\ijg\Zk`m\, P_\ gifa\Zk `j efk XZZ\gk\[ lec\jj k_\ [\gXikd\ek dXeX^\ij _Xm\ k_\
e\Z\jjXip i\jfliZ\j kf \o\Zlk\ k_\ gifa\Zk XZZfi[`e^ kf Zc`\ek jg\Z`]`ZXk`fej,
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),&, , J\n gifa\Zkj Xi\ `e`k`Xk\[ lj`e^ X gifa\Zk j\k lg ]fid* n_`Z_ `j Zfdgc\k\[
gi`fi kf k_\ jkXik f] k_\ gifa\Zk, P_`j ]fid [\kX`cj Xcc f] k_\ `e]fidXk`fe e\\[\[ kf Zfii\Zkcp
\ek\i k_\ jg\Z`]`ZXk`fej ]fi \XZ_ Zc`\ek jXdgc\ `ekf k_\ cXYfiXkfip `e]fidXk`fe dXeX^\d\ek
jpjk\d &HEIO', P_\ ]fid `eZcl[\j [XkX i\gfik`e^ i\hl`i\d\ekj* Y`cc`e^ `e]fidXk`fe* [XkX
klieXifle[ k`d\j* M= c\m\c* jkXk\ f] fi`^`e* Xe[ Zfdd\ekj ]fi [\kX`c`e^ gifa\Zk jg\Z`]`Z
i\hl`i\d\ekj, P_\ gifa\Zk dXeX^\i `j i\jgfej`Yc\ ]fi fYkX`e`e^ k_`j `e]fidXk`fe ]ifd k_\
Zc`\ek Xe[ Zfdgc\k`e^ k_\ ]fid gi`fi kf jXdgc\ Xii`mXc Xe[ cf^`e,

OXdgc\ i\Z\`gk ki`^^\ij gifa\Zk Zi\Xk`fe Xe[ k_\ cf^`e gifZ\jj, P_\ `e]fidXk`fe fe k_\ j\k+lg
]fid `j \ek\i\[ `ekf k_\ HEIO `dd\[`Xk\cp gi`fi kf cf^^`e^ `e k_\ ]`ijk jXdgc\, P_\ j\k lg
]fid dXp Y\ XZZfdgXe`\[ Yp X hlfkXk`fe* n_`Z_ [\kX`cj k_\ XeXcpk`ZXc gif[lZk Zf[\j Xe[
jXdgc\ dXki`Z\j, P_\j\ [\kX`cj Xi\ Xcjf \ek\i\[ `ekf k_\ HEIO [li`e^ cf^`e,

Og\Z`Xc `e]fidXk`fe `j [`jki`Ylk\[ kf k_\ cXYfiXkfip jlg\im`jfij Xe[ cf^`e [\gXikd\ek `e
\c\Zkife`Z fi _Xi[Zfgp ]fidXk lgfe gifa\Zk j\klg, =cc* gifa\Zk jg\Z`]`Z `e]fidXk`fe `j i\kX`e\[
Yp k_\ gifa\Zk dXeX^\i `e X j\Zli\ ]`c\, P_\ gifa\Zk dXeX^\i dX`ekX`ej X g\ijfeXc k\c\g_fe\
cf^* n_`Z_ [\kX`cj Zfem\ijXk`fej n`k_ k_\ Zc`\ek i\^Xi[`e^ k_\ gifa\Zk,

@\gXikd\ek dXeX^\ij gi\gXi\ jlddXip j_\\kj k_Xk [\kX`c Zc`\ek jg\Z`]`Z XeXcpk`ZXc
i\hl`i\d\ekj ]fi \XZ_ k\jk, >\eZ_ XeXcpjkj lj\ k_\j\ j_\\kj kf fYkX`e `e]fidXk`fe i\^Xi[`e^
Zc`\ek jg\Z`]`Z XeXcpk`ZXc i\hl`i\d\ekj Y\]fi\ XeXcpq`e^ jXdgc\j, = gif^iXd Zf[\ `j
\jkXYc`j_\[ ]fi \XZ_ Zc`\ek k_Xk c`ebj k_\ Zc`\ek jg\Z`]`ZXk`fej kf X Zc`\ek gifa\Zk, P_`j Zf[\ `j
XkkXZ_\[ kf X gifa\Zk Yp k_\ gifa\Zk dXeX^\i Xk cf^`e Xe[ c`jk\[ fe k_\ nfib c`jk ]fi \XZ_ nfib
^iflg Zfe[lZk`e^ XeXcpj`j ]fi Zc`\ekj n`k_ jkXe[`e^ i\hl`i\d\ekj,

),&- , = gi\+gifa\Zk d\\k`e^ `j _\c[ Y\kn\\e Zc`\ek j\im`Z\j Xe[ k_\ fg\iXk`fej
dXeX^\ij kf [`jZljj k_\ jg\Z`]`ZXk`fej [\jZi`Y\[ `e k_\ M=LaL* ZfekiXZk Xe[-fi i\cXk\[
[fZld\ekj, Lifa\Zk cf^`jk`Zj Xi\ [`jZljj\[ Xe[ ]`eXc`q\[ Xe[ gifZ\[li\j Xi\ [\m\cfg\[ kf
Xjjli\ gifg\i \o\Zlk`fe f] k_\ Zc`\eksj XeXcpk`ZXc jg\Z`]`ZXk`fej Xe[ i\hl`i\d\ekj, Ml\jk`fej*
iX`j\[ `e k_\ i\m`\n d\\k`e^* Xi\ [`jZljj\[ n`k_ k_\ Zc`\ek ]fi i\jfclk`fe, AoZ\gk`fej kf Xep
i\hl`i\d\ekj* `] XZZ\gk\[ Yp k_\ Zc`\ek* Xi\ [fZld\ek\[ Xe[ `eZfigfiXk\[ `ekf k_\ M=LaL fi
gifa\Zk [fZld\ekXk`fe i\Zfi[j,

Jfe+jkXe[Xi[ jg\Z`]`ZXk`fej ]fi `e[`m`[lXc Zc`\ekj Xi\ [fZld\ek\[ `e k_\ HEIO Xk k_\ Zc`\ek
XZZflek c\m\c fi gif^iXd c\m\c, O`dgc\ jg\Z`]`ZXk`fej Xi\ [fZld\ek\[ Xj Zfdd\ekj ]fi \XZ_
gifa\Zk, KeZ\ \ek\i\[ `ekf k_\ HEIO* k_\j\ jg\Z`]`ZXk`fej Y\Zfd\ d\dfi`Xc`q\[ ]fi Xcc
gifa\Zkj i\cXk\[ kf k_\ Zc`\ek XZZflek, ?fdgc\o jg\Z`]`ZXk`fej Xi\ Xjj`^e\[ gif^iXd Zf[\j k_Xk
c`eb k_\ jg\Z`]`ZXk`fe kf [\kX`c\[ XeXcpk`ZXc jg\Z`]`ZXk`fej,

Qgfe jXdgc\ Xii`mXc* k_\j\ jg\Z`]`ZXk`fej Xi\ XZZ\jj\[ k_ifl^_ X k\id`eXc fi gi`ek\[ Xj X _Xi[
Zfgp Xe[ jkfi\[ `e X Y`e[\i ]fi `e[`m`[lXcj n_f i\hl`i\ XZZ\jj kf k_\ jg\Z`]`ZXk`fe,
Og\Z`]`ZXk`fej k_Xk Xi\ efk \ek\i\[ `ekf k_\ HEIO Xi\ gif_`Y`k\[ lec\jj [fZld\ek\[ `e Xe
`ek\i[\gXikd\ekXc d\df* n_`Z_ Zc\Xicp `[\ek`]`\j k_\ gifa\Zk* Zc`\ek Xe[ \]]\Zk`m\ [liXk`fe f]
k_\ jg\Z`]`ZXk`fe,
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),&. , = nfib jZ_\[lc\ `j gi\gXi\[ ]fi \XZ_ XeXcpk`ZXc [\gXikd\ek fe X
[X`cp YXj`j, =eXcpk`ZXc jg\Z`]`ZXk`fej fi gif^iXd Zf[\j ]ifd i\Z\ekcp Xii`m\[ jXdgc\j _Xm\ efn
Y\\e \ek\i\[ `ekf k_\ HEIO [XkXYXj\, P_\ [XkXYXj\ `j jfik\[ Yp XeXcpk`ZXc [l\ [Xk\ Xe[
_fc[`e^ k`d\* `ekf gif[lZk jg\Z`]`Z ^iflgj, OXdgc\j Xi\ jZ_\[lc\[ ]fi XeXcpj`j Yp [l\ [Xk\ Xe[
_fc[`e^ k`d\, P_\ Zfdgc\k\[ jZ_\[lc\* n_`Z_ `j efn [\]`e\[ Xj X nfib c`jk* `j gi`ek\[, P_\ c`jk
ZfekX`ej k_\ Zc`\ek i\hl\jk\[ gif[lZk Zf[\j* gif^iXd Zf[\j Xe[ jg\Z`]`ZXk`fej i\hl`i\[ ]fi k_\
j\c\Zk\[ jXdgc\&j', Og\Z`Xc i\hl`i\d\ekj Xi\ Zfddle`ZXk\[ kf k_\ XeXcpjk lj`e^ k_\ Zfdd\ekj
j\Zk`fe fi i\cXp\[ k_ifl^_ m\iYXc `ejkilZk`fej gifm`[\[ Yp k_\ jlg\im`jfi, P_\ Y\eZ_ XeXcpjk
Xjjld\j ]lcc i\jgfej`Y`c`kp ]fi g\i]fid`e^ k_\ XeXcpj`j XZZfi[`e^ kf k_\ jg\Z`]`ZXk`fej gi`ek\[
fe k_\ nfib j_\\k,

),&/ , Li`fi kf k_\ i\c\Xj\ f] [XkX kf k_\ Zc`\ek* cXYfiXkfip j\Zk`fe dXeX^\ij Xe[ k_\
i\gfik ^\e\iXk`fe jkX]] i\m`\n k_\ i\gfik Xe[ ZfdgXi\ k_\ Zfdgc\k\[ gif[lZk kf k_\ Zc`\ek
jg\Z`]`ZXk`fej [fZld\ekXk`fe kf Xjjli\ k_Xk Xcc i\hl`i\d\ekj _Xm\ Y\\e d\k, Lifa\Zk dXeX^\ij
g\i]fid X jgfk Z_\Zb f] gifa\Zkj n`k_ le`hl\ i\hl`i\d\ekj kf Xjjli\ k_Xk k_\ nfib nXj
\o\Zlk\[ XZZfi[`e^ kf jg\Z`]`ZXk`fej,
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, P_\ cXYfiXkfip ]fccfnj X ]fidXc jpjk\d ]fi dXeX^`e^ Xe[ i\ZfeZ`c`e^ Zc`\ek
ZfdgcX`ekj, P_\ jpjk\d `eZcl[\j gifZ\[li\j ]fi [fZld\ek`e^ k_\ ZfdgcX`ek Xe[
Zfddle`ZXk`e^ `k kf k_\ Xggifgi`Xk\ [\gXikd\ek ]fi i\jfclk`fe, P_\ jpjk\d Xcjf `eZcl[\j X
hlXc`kp XjjliXeZ\ \mXclXk`fe kf [\k\id`e\ `] k_\ ZfdgcX`ek `j i\cXk\[ kf jpjk\dXk`Z [\]\Zkj
i\hl`i`e^ Zfii\Zk`m\ XZk`fe Xe[ gifZ\jj Z_Xe^\j,

)-&) , ?c`\ek ZfdgcX`ekj Xi\ Zfddle`ZXk\[ kf Zc`\ek j\im`Z\j i\gi\j\ekXk`m\j* hlXc`kp
XjjliXeZ\ jkX]]* fi j\e`fi dXeX^\d\ek jkX]] ]fi i\jfclk`fe, P_\ `e[`m`[lXc i\Z\`m`e^ k_\
ZfdgcX`ek i\kX`ej k_\ i\jgfej`Y`c`kp ]fi [fZld\ekXk`fe Xe[ Zfddle`ZXk`e^ k_\ eXkli\ f] k_\
ZfdgcX`ek kf k_\ i\jgfej`Yc\ [\gXikd\ek&j' ]fi i\jfclk`fe, P_\ i\jgfej`Yc\ gXikp X[[i\jj\j
k_\ ZfdgcX`ek, P_\ i\jfclk`fe `j Zfddle`ZXk\[ kf hlXc`kp XjjliXeZ\ &M=' Xe[ k_\ fi`^`eXkfi
]fi Zfddle`ZXk`fe kf k_\ Zc`\ek, M= i\m`\nj k_\ ZfdgcX`ek Xe[ i\jfclk`fe kf [\k\id`e\ `]
jpjk\dXk`Z [\]\Zkj \o`jk, E] jpjk\dXk`Z [\]\Zkj Xi\ gi\j\ek* M= `e`k`Xk\j X Zfii\Zk`m\ XZk`fe ]fi
k_\ i\jgfej`Yc\ gXikp n_f [\m\cfgj Xe[ `dgc\d\ekj X i\jgfej\ k_Xk \c`d`eXk\j k_\ [\]\Zk, E]
jpjk\dXk`Z [\]\Zkj Xi\ efk gi\j\ek Xe[ k_\ i\jfclk`fe `j jXk`j]XZkfip* k_\ M= OkX]] n`cc Zcfj\ k_\
ZfdgcX`ek-`ehl`ip n`k_ X ef ]lik_\i XZk`fe `j e\Z\jjXip kX^,

)-&* , ?c`\eksj ZfdgcX`ekj Xi\ [fZld\ek\[ Yp k_\ `e[`m`[lXc i\Z\`m`e^ k_\
ZfdgcX`ek lj`e^ k_\ @XkX Ml\ip Xe[ ?fii\Zk`m\ =Zk`fe Eehl`ip LifZ\jj, P_`j gifZ\jj
^\e\iXk\j Xe A+IX`c d\jjX^\ k_Xk ZfekX`ej [\kX`c\[ `e]fidXk`fe \jj\ek`Xc kf k_\ ZfdgcX`ek
i\jfclk`fe, = i\Zfi[ f] k_\ k\c\g_fe\ Zfem\ijXk`fe `j dX`ekX`e\[ Yp Zc`\ek j\im`Z\j, P_\
d\jjX^\ `j [`jki`Ylk\[ kf k_\ M= jkX]] Xe[ k_\ gXikp Y\Xi`e^ i\jgfej`Y`c`kp ]fi i\jfclk`fe Yp A+
IX`c, P_\ ZfdgcX`ek i\jfclk`fe `j [fZld\ek\[ fe k_\ d\jjX^\ Yp k_\ i\jgfej`Yc\ gXikp Xe[
i\klie\[ kf k_\ fi`^`eXkfi, = Zfgp `j j\ek kf M= ]fi i\m`\n Xe[ [XkXYXj\ XiZ_`m`e^,

)-&+ , N\jgfej\j kf [XkX hl\i`\j Xi\ i\hl`i\[ ]ifd k_\ i\jgfej`Yc\ gXikp, =k X
d`e`dld* k_\ i\jgfej\ X[[i\jj\j k_\ hl\ip Xe[ gifm`[\j Xe \ogcXeXk`fe kf k_\ ZfdgcX`ek,
BfidXc Zfii\Zk`m\ XZk`fe dXp ]fZlj fe k_\ j`e^c\ `jjl\ \ogi\jj\[ `e k_\ ZfdgcX`ek, ?fii\Zk`m\
XZk`fe dXp `eZcl[\ i\gifZ\jj`e^ f] [XkX* \[`k`e^ f] k_\ `e`k`Xc i\gfik* Xe[ i\+`jjl\ kf k_\ Zc`\ek,
E] k_\ M= i\m`\n `e[`ZXk\j X jpjk\dXk`Z \iifi* gifZ\jj df[`]`ZXk`fe `j i\hl`i\[, P_\ [\]\Zk`m\
gifZ\jj Xk k_\ iffk f] k_\ ZfdgcX`ek `j Z_Xe^\[, OKLj Xi\ \`k_\i Zi\Xk\[ fi df[`]`\[ kf i\]c\Zk
k_\ Z_Xe^\, P_\ gXikp i\jgfej`Yc\ ]fi k_\ gifZ\jj `dgc\d\ekj gifZ\jj Z_Xe^\j,

)-&, , LifZ\jj Z_Xe^\j* `dgc\d\ek\[ kf i\jfcm\ jpjk\dXk`Z [\]\Zkj* Xi\ dfe`kfi\[
]fi \]]\Zk`m\e\jj Yp M=, E] dfe`kfi`e^ `e[`ZXk\j k_Xk k_\ gifZ\jj Z_Xe^\ _Xj efk i\jfcm\[ k_\
[\]\Zk* M= nfibj n`k_ k_\ [\gXikd\ek dXeX^\d\ek kf [\m\cfg Xe[ `dgc\d\ek Xe \]]\Zk`m\
gifZ\jj, E] dfe`kfi`e^ `e[`ZXk\j k_Xk k_\ [\]\Zk _Xj Y\\e i\jfcm\[* dfe`kfi`e^ `j jcfncp
[`jZfek`el\[ Xe[ k_\ Zfii\Zk`m\ XZk`fe `j Zcfj\[, ?fek`el\[ dfe`kfi`e^ `j `eZfigfiXk\[ Xj Xe
\c\d\ek f] k_\ XeelXc jpjk\d Xl[`k,
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Lfc`Z`\j Xe[ gifZ\[li\j _Xm\ Y\\e [\m\cfg\[ Xe[ `dgc\d\ek\[ k_Xk [\jZi`Y\
k_\ gifZ\[li\j \dgcfp\[ Yp k_\ cXYfiXkfip n_\e Xep Xjg\Zk f] jXdgc\ XeXcpj`j fi [XkX
i\gfik`e^ [f efk Zfe]fid kf \jkXYc`j_\[ gifZ\[li\j fi Zc`\ek jg\Z`]`ZXk`fej, P_\j\ gifZ\[li\j
`eZcl[\ jk\gj kf \ejli\ k_Xk gifZ\jj [\]\Zkj Xi\ Zfii\Zk\[ Xe[ X]]\Zk\[ nfib `j \mXclXk\[ kf
Xjj\jj `kj `dgXZk kf k_\ Zc`\ek,

JfeZfe]fid`e^ gif[lZk `j `[\ek`]`\[ k_ifl^_ iflk`e\ `ek\ieXc i\m`\n Xe[ Xl[`k
giXZk`Z\j fi k_ifl^_ Zc`\ek `ehl`ip, P_\ `e[`m`[lXcj n_f `[\ek`]p k_\ efeZfe]fidXeZ\ fi
i\Z\`m`e^ X efeZfe]fidXeZ\ `ehl`ip `dd\[`Xk\cp `e]fid k_\ HXYfiXkfip @`i\Zkfi Xe[ k_\
MlXc`kp =jjliXeZ\ @`i\Zkfi, P_\ HXYfiXkfip @`i\Zkfi `e`k`Xk\j Xe \mXclXk`fe f] k_\
efeZfe]fidXeZ\ k_ifl^_ k_\ MlXc`kp =jjliXeZ\ @\gXikd\ek Xe[ kXb\j ]lcc i\jgfej`Y`c`kp ]fi
dXeX^`e^ k_\ gifZ\jj Xe[ `[\ek`]p`e^ k_\ Zflij\ f] XZk`fe kf kXb\* `e`k`Xk`e^ Zfii\Zk`m\ XZk`fe
Xe[ d`k`^Xk`e^ k_\ `dgXZk f] k_\ efeZfe]fidXeZ\ kf k_\ Zc`\ek, N\]\i\eZ\ OKL AM= .43
?fekifc f] Jfe+?fe]fid`e^ Lif[lZk Xe[ AM= .16 ?fdgcX`ekj $ @XkX Eehl`ip ]fi jg\Z`]`Z
gifZ\[li\j fe _Xe[c`e^ efe+Zfe]fidXeZ\j Xe[ @XkX Eehl`i\j,

).&) P_\ flkZfd\ f] k_\ \mXclXk`fe [`ZkXk\j k_\ Zflij\ f] XZk`fe, P_`j
`eZcl[\j Zc`\ek efk`]`ZXk`fe n_\e k_\ hlXc`kp f] [XkX i\gfik\[ _Xj Y\\e `dgXZk\[ Xe[ dXp Xcjf
`eZcl[\ Zfii\Zk`m\ XZk`fe `] Xggc`ZXYc\, Edd\[`Xk\ Zfii\Zk`m\ XZk`fe `j g\i]fid\[ lj`e^ k_\
gifZ\[li\j jg\Z`]`\[ `e =ZZlk\jk OKL AM=.//, Dfn\m\i* X[[`k`feXc XZk`fe dXp Y\ i\hl`i\[
`eZcl[`e^ Z\jjXk`fe f] XeXcpj`j Xe[ n`k__fc[`e^ Xe[ fi i\ZXcc`e^ [XkX i\gfikj, E] k_\ \mXclXk`fe
`e[`ZXk\j k_Xk efeZfe]fid`e^ [XkX dXp _Xm\ Y\\e `jjl\[ kf Zc`\ekj* k_\ Zc`\ek `j `dd\[`Xk\cp
efk`]`\[ Xe[ [XkX dXp Y\ i\ZXcc\[ ]fccfn`e^ k_\ gifZ\[li\j jg\Z`]`\[ `e OKL AM=.//, E] nfib
_Xj Y\\e jkfgg\[ Y\ZXlj\ f] X efeZfe]fidXeZ\* k_\ HXYfiXkfip @`i\Zkfi `j k_\ fecp `e[`m`[lXc
Xlk_fi`q\[ kf [`i\Zk X i\jldgk`fe f] XeXcpj`j,

JfeZfe]fidXeZ\j ZXlj\[ Yp jpjk\dXk`Z gifZ\jj [\]\Zkj i\hl`i\ i\kiX`e`e^ f] k_\ g\ijfee\c
`emfcm\[ Xj Xe \c\d\ek f] k_\ Zfii\Zk`m\ XZk`fe jfclk`fe,
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Y8 Lfc`Z`\j Xe[ gifZ\[li\j _Xm\ Y\\e [\m\cfg\[ kf gifk\Zk Zc`\ek [XkX ]ifd
i\c\Xj\ kf leXlk_fi`q\[ gXik`\j fi XZZ`[\ekXc i\c\Xj\ f] [XkXYXj\ `e]fidXk`fe k_ifl^_ XZZ`[\ekXc
\c\Zkife`Z kiXejd`jj`fe fi `cc\^Xc `ekilj`fe, P_\j\ gfc`Z`\j _Xm\ Y\\e Zfddle`ZXk\[ kf Zc`\ekj
Xe[ jkX]], Ac\Zkife`Z jpjk\dj Xi\ i\^lcXicp \mXclXk\[ ]fi \]]\Zk`m\e\jj,

)/&) , Ee]fidXk`fe i\cXk\[ kf k_\ ?fdgXepsj Zc`\ekj `j ^iXek\[ kf \dgcfp\\j fe
X te\\[ kf befnu YXj`j, =e `e[`m`[lXcsj gfj`k`fe n`k_`e k_\ fi^Xe`qXk`fe [\]`e\j _`j te\\[ kf
befnu, Ee[`m`[lXcj n`k_ te\\[ kf befnu jkXklj Xi\ ^`m\e gXjjnfi[ XZZ\jj kf jpjk\dj k_Xk
ZfekX`e Zc`\ek `[\ek`kp `e]fidXk`fe Xe[ XZZ\jj kf [fZld\ekj Xe[ [fZld\ek jkfiX^\ Xi\Xj
ZfekX`e`e^ Zc`\ek i\gfikj Xe[ `e]fidXk`fe, =ZZ\jj kf Zc`\ek `e]fidXk`fe Yp `e[`m`[lXcj flkj`[\
f] k_\ ?fdgXep `j c`d`k\[ kf k_\ Zc`\ek Xe[ `e[`m`[lXcj Xlk_fi`q\[ Yp k_\ Zc`\ek,

Ee[`m`[lXcj flkj`[\ f] k_\ ?fdgXep dXp fYkX`e Zc`\ek `e]fidXk`fe k_ifl^_ jlYgf\eX `jjl\[ Yp
X Zflik f] mXc`[ ali`j[`Zk`fe, ?c`\ekj Xi\ `e]fid\[ n_\e jlYgf\eXj Xi\ i\Z\`m\[ fi[\i`e^ k_\
i\c\Xj\ f] k_\`i `e]fidXk`fe,

?c`\ek `e]fidXk`fe dXp Y\ i\c\Xj\[ [`i\Zkcp kf i\^lcXkfip X^\eZ`\j n`k_flk i\Z\`m`e^ Zc`\ek
Xlk_fi`qXk`fe le[\i jg\Z`]`\[ Z`iZldjkXeZ\j, P_\j\ Z`iZldjkXeZ\j i\hl`i\ k_Xk k_\ i\^lcXkfip
X^\eZp _Xm\ jkXklkfip Xlk_fi`kp le[\i k_\ i\^lcXk`fej ]fi cXYfiXkfip Z\ik`]`ZXk`fe Xe[ k_Xk
=ZZlk\jksj fg\iXk`fej ]Xcc le[\i k_\ glim`\n f] k_\ i\^lcXk`fe, Ee k_\j\ j`klXk`fej* =ZZlk\jk
n`cc `e]fid k_\ Zc`\ek f] k_\ i\^lcXkfip X^\eZ`\j i\hl\jk ]fi `e]fidXk`fe g\ikX`e`e^ kf _`j [XkX
Xe[ gifZ\\[ n`k_ k_\ [\c`m\ip f] k_\ `e]fidXk`fe kf k_\ i\^lcXkfip X^\eZp,

)/&* , =ZZ\jj kf Zc`\ek [fZld\ekj `j i\jki`Zk\[ kf \dgcfp\\j `e e\\[ kf befn gfj`k`fej,
?fg`\j f] Xcc Zc`\ek i\gfikj Xi\ jkfi\[ `e j\Zli\ \c\Zkife`Z XiZ_`m\j n`k_ i\jki`Zk\[ XZZ\jj,
N\gfikj Xe[ i\gfik Zfg`\j Xi\ [`jki`Ylk\[ kf `e[`m`[lXcj n_f _Xm\ Y\\e Xlk_fi`q\[ Yp k_\ Zc`\ek
kf i\Z\`m\ k_\d, @XkX i\gfikj fi [XkX Xi\ efk i\c\Xj\[ kf k_`i[ gXik`\j n`k_flk m\iYXccp
\ogi\jj\[ fi ni`kk\e g\id`jj`fe ]ifd k_\ Zc`\ek,

)/&+ ,

6NaNON`R <[a_b`V\[, @`i\Zk [XkXYXj\ \ekip `j Xlk_fi`q\[ ]fi \dgcfp\\j f] =ZZlk\jk fecp fe X
e\\[ kf befn YXj`j, Aekip kf k_\ [XkXYXj\ `j i\jki`Zk\[ k_ifl^_ X lj\i jg\Z`]`Z dlck`gc\
gXjjnfi[ \ekip jpjk\d, @`i\Zk XZZ\jj kf k_\ [XkXYXj\ flkj`[\ k_\ ]XZ`c`kp `j gfjj`Yc\ k_ifl^_
j\Zli\[ Z_Xee\cj j\k lg Yp XZZlk\jk, = le`hl\ gXjjnfi[ `j i\hl`i\[ ]fi XZZ\jj kf k_\ cfZXc Xi\X
e\knfib, = j\Zfe[ le`hl\ gXjjnfi[ `j i\hl`i\[ kf ^X`e XZZ\jj kf k_\ [XkXYXj\, P_\ jkX]]
i\Z\`m\j i\X[ fi ni`k\ c\m\c Xlk_fi`qXk`fe fe X _`\iXiZ_`ZXc gi`m`c\^\ YXj`j,

<[aR_[Ra 3PPR``& =ZZ\jj kf Zc`\ek `e]fidXk`fe `j k_ifl^_ Xe DPPL S\Y Xggc`ZXk`fe fecp, Ek
[f\j efk ZfekX`e X d\Z_Xe`jd k_Xk Xccfnj [`i\Zk XZZ\jj kf k_\ [XkXYXj\, ?c`\ekj ZXe ^X`e XZZ\jj
kf k_\`i [XkX fecp lj`e^ X j\i`\j f] =ZZlk\jk Xjj`^e\[ Zc`\ek Xe[ lj\i jg\Z`]`Z gXjjnfi[j, P_\
m`\nXYc\ [XkX* n_`Z_ `j \eZipgk\[ [li`e^ kiXejd`jj`fe* Zfej`jkj f] Xe \okiXZk`fe f] [XkXYXj\
`e]fidXk`fe fecp,
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5YVR[a 3PPR``VOVYVaf, =ZZ\jj`Y`c`kp kf Zc`\ek [XkX [\c`m\i\[ m`X \c\Zkife`Z d\Xej ]fccfnj jki`Zk
gifkfZfcj kf `ejli\ Zfe]`[\ek`Xc`kp, ?c`\ekj XZZ\jj`e^ \c\Zkife`Z [XkX Xi\ Xjj`^e\[ X ZfdgXep
XZZflek, P_\ XZZflek gif]`c\* n_`Z_ `j \jkXYc`j_\[ Yp k_\ IEO jkX]]* ^iXekj \ogc`Z`k XZZ\jj kf
jg\Z`]`Z `e]fidXk`fe g\ikX`e`e^ kf k_\ Zc`\eksj gifa\Zk XZk`m`kp, LXjjnfi[j Xi\ Xjj`^e\[ fe Xe
`e[`m`[lXc YXj`j n`k_`e X Zc`\ek XZZflek, P_\j\ XZZflekj ZXe Y\ XZk`mXk\[ fi [\XZk`mXk\[ Yp k_\
IEO jkX]] fecp,

)/&, , ?c`\ek jg\Z`]`Z [XkX fi `e]fidXk`fe `j efk i\c\Xj\[ kf k_`i[ gXik`\j
n`k_flk m\iYXccp \ogi\jj\[ fi ni`kk\e g\id`jj`fe ]ifd k_\ Zc`\ek, Si`kk\e g\id`jj`fe `j
i\hl`i\[ ]ifd k_`i[ gXik`\j* n_f ZfekXZk k_\ ?fdgXep [`i\Zkcp ]fi k_\ i\c\Xj\ f] `e]fidXk`fe,
R\iYXc i\hl\jkj n`cc Y\ _fefi\[ fecp `] k_\p Xi\ i\Z\`m\[ [`i\Zkcp ]ifd k_\ Zc`\ek, P_\j\
i\hl\jkj dljk Y\ [fZld\ek\[ `e X i\Zfi[ f] Zfddle`ZXk`fe dX`ekX`e\[ Yp k_\ Xlk_fi`q\[
i\Z`g`\ek,

)/&- , =iZ_`m\[ [XkX* n_`Z_ _Xj gi\m`fljcp Y\\e i\gfik\[ Xe[ kiXejd`kk\[ kf
Zc`\ekj* `j k_\ \oZclj`m\ gifg\ikp f] =ZZlk\jk HXYfiXkfi`\j, Ee k_\ \m\ek f] X Z\jjXk`fe f]
Ylj`e\jj XZk`m`k`\j [l\ kf Ylj`e\jj ]X`cli\ fi jXc\* P_\ ?fdgXepsj c\^Xc jkX]] n`cc Y\ [`i\Zk\[ kf
XiiXe^\ ]fi k_\ ]`eXc [`jgfj`k`fe f] XiZ_`m\[ [XkX,

P_\ ]`eXc [`jgfj`k`fe f] XiZ_`m\[ [XkX n`cc Y\ XZZfdgc`j_\[ lj`e^ k_\ XggifXZ_ [\kX`c\[ `e k_\
]fccfn`e^ j\hl\eZ\8

/, =cc [XkX n`cc Y\ kiXej]\ii\[ kf k_\ e\n fne\ij ]fi k_\ [liXk`fe f] k_\ i\hl`i\[ XiZ_`m\
g\i`f[ Xj X Zfe[`k`fe f] jXc\,

0, E] k_\ e\n fne\ij n`cc efk XZZ\gk k_\ [XkX fi k_\ Ylj`e\jj _Xj ]X`c\[* c\kk\ij n`cc Y\ j\ek kf
Zc`\ekj c`jk\[ fe k_\ dfjk i\Z\ek XZk`m\ XZZflek ifjk\i f]]\i`e^ k_\d k_\ fgk`fe kf fYkX`e
jg\Z`]`Z i\gfikj &`[\ek`]`\[ Yp =ZZlk\jk FfY JldY\i' Xk k_\`i fne \og\ej\,

1, = c\kk\i n`cc Y\ j\ek kf k_\ JAH=? XZZi\[`k`e^ Xlk_fi`kp n`k_ fi^Xe`qXk`feXc ali`j[`Zk`fe
fm\i k_\ ZfdgXep f]]\i`e^ k_\d k_\ fgk`fe kf fYkX`e Xcc leZcX`d\[ i\gfikj Xk k_\`i fne
\og\ej\,

2, =cc i\dX`e`e^ XiZ_`m\[ [XkX n`cc Y\ i\ZpZc\[ lj`e^ k_\ dfjk \og\[`\ek d\Xej gfjj`Yc\,
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8 P_\ hlXc`kp XjjliXeZ\ ^iflg Zfe[lZkj i\^lcXicp jZ_\[lc\[ Xl[`kj f] k_\
cXYfiXkfip kf Xjj\jj Zfdgc`XeZ\ n`k_ hlXc`kp jpjk\d i\hl`i\d\ekj* k\Z_e`ZXc i\hl`i\d\ekj f]
Xggc`\[ d\k_f[fcf^p* Xe[ X[_\i\eZ\ kf [fZld\ekXk`fe gifZ\[li\j, P_\ `e]fidXk`fe ^Xk_\i\[
[li`e^ k_\j\ Xl[`kj `j lj\[ kf gifm`[\ ]\\[YXZb kf j\e`fi dXeX^\d\ek Xe[ g\i]fid Zfii\Zk`m\
XZk`fe n_\i\ e\\[\[ ]fi hlXc`kp `dgifm\d\ek gligfj\j,

)0&) % MlXc`kp jpjk\d i\m`\nj Xi\ g\i]fid\[ XeelXccp Yp k_\ MlXc`kp
=jjliXeZ\ @`i\Zkfi ]fi k_\ ?fdgXep Li\j`[\ek, Ee k_`j i\m`\n* k_\ cXYfiXkfip `j \mXclXk\[ ]fi
Zfdgc`XeZ\ n`k_ k_\ cXYfiXkfip MlXc`kp Opjk\dj IXelXc &MOI' Xe[ k_\ hlXc`kp jpjk\d
jkXe[Xi[j f] k_\ JXk`feXc Aem`ifed\ekXc HXYfiXkfip =ZZi\[`kXk`fe ?fe]\i\eZ\, B`e[`e^j*
n_`Z_ `e[`ZXk\ efe+Zfdgc`XeZ\ fi [\m`Xk`fe ]ifd k_\ MOI* Xi\ ]cX^^\[ ]fi Zfii\Zk`m\ XZk`fe,
?fii\Zk`m\ XZk`fej i\hl`i\ \`k_\i X i\klie kf Zfdgc`XeZ\ fi X gcXe Z_Xe^\ kf i\]c\Zk Xe
`dgifm\[ hlXc`kp gifZ\jj, P_\ MlXc`kp =jjliXeZ\ @`i\Zkfi `j i\jgfej`Yc\ ]fi dXb`e^ Xe[
[fZld\ek`e^ Z_Xe^\j kf k_\ MOI, P_\j\ Z_Xe^\j Xi\ i\m`\n\[ Yp k_\ ?fdgXep Li\j`[\ek
Xe[ P_\ HXYfiXkfip @`i\Zkfi gi`fi kf k_\ XggifmXc f] k_\ i\m`j\[ jpjk\d,

)0&* MlXc`kp jpjk\d Xl[`kj Xi\ Zfe[lZk\[ kf \mXclXk\ k_\ \]]\Zk`m\e\jj
Xe[ cXYfiXkfip Zfdgc`XeZ\ n`k_ `e[`m`[lXc hlXc`kp jpjk\d \c\d\ekj, P_\j\ Xl[`kj Xi\
Zfe[lZk\[ fe Xe \jkXYc`j_\[ jZ_\[lc\, =l[`k ]`e[`e^j Xi\ [fZld\ek\[ Xe[ Zfddle`ZXk\[ kf
k_\ dXeX^\d\ek jkX]] Xe[ \ek\i\[ `ekf k_\ Zfii\Zk`m\ XZk`fe jpjk\d ]fi i\jfclk`fe, E]
e\Z\jjXip* i\kiX`e`e^ `j Zfe[lZk\[ kf Xjjli\ Zfdgc\k\ le[\ijkXe[`e^ f] k_\ jpjk\d
i\hl`i\d\ekj,

)0&+ P\jk I\k_f[ =jj\jjd\ekj Xi\ g\i]fid\[ k_ifl^_flk k_\ p\Xi
]fccfn`e^ Xe \jkXYc`j_\[ jZ_\[lc\, O\c\Zk\[ XeXcpk`ZXc gifZ\[li\j Xi\ \mXclXk\[ ]fi Zfdgc`XeZ\
n`k_ jkXe[Xi[ fg\iXk`e^ gifZ\[li\j &OKLj' Xe[ d\k_f[ i\hl`i\d\ekj, E] efe+Zfe]fidXeZ\j
\o`jk* k_\ glYc`j_\[ d\k_f[ j\im\j Xj k_\ jkXe[Xi[ ]fi Zfdgc`XeZ\, OKLj Xi\ \[`k\[ ]fi
Zfdgc`XeZ\ `] k_\ [fZld\ek [f\j efk i\]c\Zk d\k_f[ i\hl`i\d\ekj, =eXcpjkj Xi\ kiX`e\[ kf k_\
e\n i\hl`i\d\ekj Xe[ k_\ gifZ\jj `j dfe`kfi\[ Yp hlXc`kp XjjliXeZ\, =eXcpjkj Xi\ i\kiX`e\[ `e
d\k_f[ gifZ\[li\j `] Xe \mXclXk`fe f] Y\eZ_ giXZk`Z\j `e[`ZXk\j efe+Zfdgc`XeZ\ n`k_ OKL
i\hl`i\d\ekj,

)0&, % @fZld\ekXk`fe Xl[`kj Xi\ Zfe[lZk\[ hlXik\icp, P_`j Xl[`k `eZcl[\j
X Z_\Zb f] d\Xjli\d\ek gifZ\jj\j k_Xk i\hl`i\ dXelXc [fZld\ekXk`fe, Ek Xcjf `eZcl[\j Z_\Zbj
f] [XkX XiZ_`m`e^ jpjk\dj Xe[ X j\XiZ_ kf ]`e[ Xe[ i\dfm\ Xep `eXZk`m\ m\ij`fej f] OKLj k_Xk
dXp jk`cc Y\ gi\j\ek `e k_\ cXYfiXkfip Xe[ Y\`e^ XZZ\jj\[ Yp k_\ XeXcpjkj, Jfe+Zfe]fidXeZ\j
Xi\ Zfii\Zk\[ fe k_\ jgfk, LifZ\[liXc df[`]`ZXk`fej Xi\ `dgc\d\ek\[ `] k_\ \mXclXk`fe
`e[`ZXk\j X jpjk\dXk`Z [\]\Zk,

)0&- % @\]\Zkj fi efe+Zfe]fidXeZ\j k_Xk Xi\ `[\ek`]`\[ [li`e^
Zc`\ek fi `ek\ieXc Xl[`kj Xi\ [fZld\ek\[ `e k_\ Zfii\Zk`m\ XZk`fe jpjk\dj Xe[ Zfii\Zk\[ k_ifl^_
gifZ\jj df[`]`ZXk`fej Xe[-fi i\kiX`e`e^, KeZ\ X Zfii\Zk`m\ XZk`fe _Xj Y\\e [\j`^e\[ Xe[
`dgc\d\ek\[* `k `j dfe`kfi\[ ]fi Zfdgc`XeZ\ fe X i\^lcXi YXj`j Yp k_\ M= jkX]], Ogfk
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Zfii\Zk`fej Xi\ g\i]fid\[ `] k_\ jkX]] `j efk ]fccfn`e^ k_\ e\n gifZ\[li\, Ife`kfi`e^ f] k_\
Zfii\Zk`m\ XZk`fe Zfek`el\j lek`c jXk`j]XZkfip `dgc\d\ekXk`fe _Xj Y\\e m\i`]`\[,

)0&. HXYfiXkfip jpjk\dj fi gifZ\jj\j* n_`Z_ dXp Y\ ]Xlckp Xe[ gfj\ k_\
gfk\ek`Xc ]fi efe+Zfe]fidXeZ\j* \iifij* Zfe]lj`e^ i\gfikj fi [`]]`Zlck`\j \jkXYc`j_`e^
kiXZ\XY`c`kp dXp Y\ `[\ek`]`\[ [li`e^ `ek\ieXc Xl[`kj, P_\j\ `k\dj Xi\ _`^_c`^_k\[ ]fi jpjk\dXk`Z
Z_Xe^\ lj`e^ k_\ Zfii\Zk`m\ XZk`fe jpjk\d Xe[ dXeX^\[ kf i\jfclk`fe lj`e^ k_\ gifZ\[li\j ]fi
Zfii\Zk`m\ XZk`fe `[\ek`]`\[ `e AM=.2/,

)0&/ & @\]\Zk`m\ gifZ\jj\j* jpjk\dXk`Z \iifij* Xe[ hlXc`kp [\]\Zkj* [\k\Zk\[
[li`e^ iflk`e\ Xl[`kj dXp _Xm\ e\^Xk`m\ `dgXZkj fe [XkX hlXc`kp, Ee jfd\ ZXj\j* [XkX k_Xk _Xj
Y\\e i\c\Xj\[ kf Zc`\ekj dXp Y\ X]]\Zk\[, E] [\]\Zk`m\ [XkX _Xj Y\\e i\c\Xj\[ ]fi lj\* =ZZlk\jk
n`cc `dd\[`Xk\cp efk`]p k_\ X]]\Zk\[ Zc`\ekj f] k_\ [\]\Zk Xe[ gifm`[\ jg\Z`]`Z [\kX`cj i\^Xi[`e^
k_\ dX^e`kl[\ f] k_\ `dgXZk kf k_\`i [XkX,

)0&0 BfidXc i\gfikj f] Xcc Xl[`k Xe[ gif]`Z`\eZp k\jk`e^ XZk`m`kp Xi\
gi\gXi\[ ]fi k_\ dXeX^\d\ek jkX]] Xe[ gi\j\ek\[ Xj k_\p fZZli, =[[`k`feXc i\gfikj dXp Y\
gi\j\ek\[ fiXccp Xk i\^lcXicp jZ_\[lc\[ jkX]] d\\k`e^j

IXeX^\d\ek i\gfikj dXp Xcjf X[[i\jj k_\ ]fccfn`e^ kfg`Zj8

" OkXklj Xe[ i\jlckj f] `ek\ieXc Xe[ \ok\ieXc Xl[`kj*

" OkXklj Xe[ i\jlckj f] `ek\ieXc Xe[ \ok\ieXc gif]`Z`\eZp k\jk`e^*

" E[\ek`]`ZXk`fe f] hlXc`kp Zfekifc gifYc\dj `e k_\ cXYfiXkfip*

" @`jZljj`fe f] Zfii\Zk`m\ XZk`fe gif^iXd `jjl\j*

" OkXklj f] \ok\ieXc Z\ik`]`ZXk`fej Xe[ XggifmXcj*

" OkXklj f] jkX]] kiX`e`e^ Xe[ hlXc`]`ZXk`fej*

" @`jZljj`fe f] e\n hlXc`kp jpjk\d `e`k`Xk`m\j,

" N\Zfdd\e[Xk`fej ]fi ]lik_\i XZk`fe fe c`jk\[ `k\dj Xi\ `eZcl[\[ `e k_\ i\gfik,
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ER^bV_RZR[a& P_\ ZfdgXep fg\iXk\j X ]fidXc _\Xck_ Xe[ jX]\kp gif^iXd k_Xk Zfdgc`\j n`k_
k_\ i\hl`i\d\ekj f] k_\ KZZlgXk`feXc D\Xck_ Xe[ OX]\kp =[d`e`jkiXk`fe, P_\ gif^iXd
Zfej`jkj f] b\p gfc`Z`\j Xe[ giXZk`Z\j k_Xk Xi\ \jj\ek`Xc kf jX]\ cXYfiXkfip fg\iXk`fe, =cc
\dgcfp\\j Xi\ i\hl`i\[ kf i\Z\`m\ kiX`e`e^ fe k_\ gif^iXd \c\d\ekj, FfY jg\Z`]`Z kiX`e`e^ `j
Zfe[lZk\[ kf Xjjli\ jX]\ giXZk`Z\j ]fi jg\Z`]`Z kXjbj, =cc \dgcfp\\j Xi\ i\hl`i\[ kf gXik`Z`gXk\
`e k_\ gif^iXd* i\Z\`m\ `e`k`Xc Xe[ XeelXc kiX`e`e^* Xe[ Zfdgcp n`k_ k_\ gif^iXd i\hl`i\d\ekj,
=cc gcXe Xe[ gif^iXd i\hl`i\d\ekj Xi\ [\kX`c\[ `e k_\ D\Xck_ Xe[ OX]\kp Lif^iXd IXelXc,

)1&) C\YVPf& =ZZlk\jk HXYfiXkfi`\j n`cc gifm`[\ X jX]\ Xe[ _\Xck_p nfib`e^ \em`ifed\ek ]fi `kj
\dgcfp\\j Xe[ Zc`\ekj n_`c\ gifk\Zk`e^ k_\ glYc`Z Xe[ gi\j\im`e^ k_\ ?fdgXepsj Xjj\kj Xe[
gifg\ikp, P_\ ZfdgXep n`cc Zfdgcp n`k_ Xcc Xggc`ZXYc\ ^fm\ied\ek i\^lcXk`fej g\ikX`e`e^ kf
jX]\kp Xe[ _\Xck_ `e k_\ cXYfiXkfip Xe[ k_\ nfibgcXZ\,

P_\ fYa\Zk`m\ f] k_\ =ZZlk\jk D\Xck_ Xe[ OX]\kp Lif^iXd `j kf gifdfk\ jX]\ nfib giXZk`Z\j
k_Xk d`e`d`q\ k_\ fZZlii\eZ\ f] `eali`\j Xe[ `cce\jj kf k_\ jkX]] k_ifl^_ gifg\i _\Xck_ Xe[
jX]\kp kiX`e`e^* Zfii\Zk cXYfiXkfip k\Z_e`hl\ Xggc`ZXk`fe Xe[ k_\ lj\ f] \e^`e\\i`e^ Zfekifcj,

)1&* ER`]\[`VOVYVaVR`& P_\ D\Xck_ Xe[ OX]\kp Lif^iXd Xjj`jkj dXeX^\ij* jlg\im`jfij Xe[ efe+
jlg\im`jfip \dgcfp\\j `e Zfekifc f] _XqXi[j Xe[ i`jbj kf d`e`d`q\ k_\ gfk\ek`Xc ]fi \dgcfp\\
Xe[ Zc`\ek `eali`\j* [XdX^\ kf Zc`\eksj gifg\ikp Xe[ [XdX^\ fi [\jkilZk`fe kf =ZZlk\jksj ]XZ`c`kp,

P_\ D\Xck_* OX]\kp Xe[ BXZ`c`k`\j IXeX^\i `j i\jgfej`Yc\ ]fi `dgc\d\ek`e^ k_\ Lif^iXdsj
\c\d\ekj Xe[ lg[Xk`e^ `kj Zfek\ekj Xj e\Z\jjXip, D\ Xcjf Zfe[lZkj g\i`f[`Z Xl[`kj kf dfe`kfi
Zfdgc`XeZ\ Xe[ Xjj\jj k_\ gif^iXdsj \]]\Zk`m\e\jj, P_\ D\Xck_* OX]\kp Xe[ BXZ`c`k`\j IXeX^\i
`j Xcjf i\jgfej`Yc\ ]fi Zi\Xk`e^ Xe[ X[d`e`jk\i`e^ jX]\kp kiX`e`e^ ]fi Xcc e\n Xe[ \o`jk`e^
\dgcfp\\j,

P_\ \dgcfp\\ `j i\jgfej`Yc\ ]fi ]fccfn`e^ Xcc jX]\kp ilc\j \jkXYc`j_\[ ]fi k_\`i gifk\Zk`fe* k_\
gifk\Zk`fe f] fk_\ij Xe[ k_\ gifg\i lj\ f] gifk\Zk`m\ [\m`Z\j gifm`[\[ Yp k_\ ?fdgXep, P_\
\dgcfp\\ `j Xcjf \og\Zk\[ kf Zfdgcp n`k_ k_\ i\hl`i\d\ekj f] k_\ gif^iXd Xk Xcc k`d\j,
@\gXikd\ek IXeX^\ij Xe[ Olg\im`jfij Xi\ i\jgfej`Yc\ ]fi \ejli`e^ k_\ i\hl`i\d\ekj f] k_\
OX]\kp Lif^iXd Xi\ giXZk`Z\[ [X`cp, P_\ ?fdgXep Li\j`[\ek i\kX`ej k_\ lck`dXk\ i\jgfej`Y`c`kp
]fi k_\ gif^iXd [\j`^e Xe[ `dgc\d\ekXk`fe,

)1&+ C_\T_NZ 7YRZR[a`& P_\ =ZZlk\jk D\Xck_ Xe[ OX]\kp Lif^iXd Zfej`jkj f] b\p gif^iXd
\c\d\ekj k_Xk Zfdgc`d\ek k_\ ZfdgXepsj _\Xck_ Xe[ jX]\kp fYa\Zk`m\, P_\j\ \c\d\ekj ]fid k_\
\jj\eZ\ f] k_\ _\Xck_ Xe[ jX]\kp gfc`Zp Xe[ Xjjli\ k_Xk k_\ fYa\Zk`m\j f] k_\ gif^iXd Xi\
XZ_`\m\[,

, PiX`e`e^ `j Zfe[lZk\[ kf `eZi\Xj\
k_\ jkX]]sj XnXi\e\jj f] cXYfiXkfip _XqXi[j Xe[ k_\`i befnc\[^\ f] k_\ jX]\kp giXZk`Z\j Xe[
gifZ\[li\j i\hl`i\[ kf gifk\Zk k_\d ]ifd k_fj\ _XqXi[j, Ek `j Xcjf lj\[ kf Zfddle`ZXk\
^\e\iXc jX]\kp gifZ\[li\j i\hl`i\[ ]fi jX]\ fg\iXk`fe `e X Z_\d`ZXc cXYfiXkfip,
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Ee`k`Xc _\Xck_ Xe[ jX]\kp kiX`e`e^ ]fi e\n \dgcfp\\j `j Zfe[lZk\[ [li`e^ fi`\ekXk`fe, P_\
kiX`e`e^ ]fZlj\j fe k_\ =ZZlk\jk OX]\kp Xe[ D\Xck_ Lif^iXd Xe[ `eZcl[\j jg\Z`]`Z kiX`e`e^ ]fi
k_\ _XqXi[j k_Xk dXp Y\ XjjfZ`Xk\[ n`k_ k_\ \dgcfp\\j [lk`\j, PiX`e`e^ `j Xcjf Zfe[lZk\[ ]fi
Xcc gif^iXd \c\d\ekj ]fZlj`e^ fe ^\e\iXc* XZZ\gkXYc\* cXYfiXkfip jX]\kp gifZ\[li\j, PXi^\k\[
kiX`e`e^ `j Zfe[lZk\[ kf X[[i\jj _XqXi[j fi jX]\kp gifZ\[li\j k_Xk Xi\ jg\Z`]`Z kf `e[`m`[lXc
\dgcfp\\sj nfib Xjj`^ed\ekj, =cc kiX`e`e^ XZk`m`k`\j Xi\ [fZld\ek\[ Xe[ XiZ_`m\[ `e `e[`m`[lXc
kiX`e`e^ ]fc[\ij* = _\Xck_ Xe[ jX]\kp kiX`e`e^ `em\ekfip `j dX`ekX`e\[ `e k_\ kiX`e`e^ [XkXYXj\,

, P_\ jX]\kp Zfdd`kk\\ gifm`[\j k_\ \dgcfp\\ n`k_ Xe fggfikle`kp kf
\ogi\jj k_\`i m`\nj Xe[ ZfeZ\iej fe jX]\kp `jjl\j `e X ]fild n_\i\ k_fj\ ZfeZ\iej n`cc Y\
X[[i\jj\[, P_`j Zfdd`kk\\ d\\kj dfek_cp kf Xjjli\ k_Xk k_\ `ek\i\jkj f] k_\ ZfdgXep Xe[ k_\
n\cc Y\`e^ f] k_\ \dgcfp\\ Xi\ gifk\Zk\[, P_\p Xcjf j\im\ Xj X ZXkXcpjk ]fi \c\mXk`e^ k_\ c\m\c f]
jX]\kp XnXi\e\jj Xdfe^ k_\`i g\\ij,

& P_\ _XqXi[ Zfddle`ZXk`fe gif^iXd \eXYc\j
\dgcfp\\j kf i\X[`cp `[\ek`]p cXYfiXkfip _XqXi[j Xe[ k_\ gifZ\[li\j kf gifk\Zk k_\dj\cm\j ]ifd k_fj\
_XqXi[j, P_`j gif^iXd Zfdgc`\j n`k_ KOD=sj DXqXi[ ?fddle`ZXk`fe OkXe[Xi[* P`kc\ 07 ?f[\ f]
B\[\iXc N\^lcXk`fej /7/.,/0.. k_Xk i\hl`i\j k_\ ZfdgXep kf X[fgk Xe[ X[_\i\ kf k_\ ]fccfn`e^ b\p
\c\d\ekj8

IXk\i`Xc OX]\kp @XkX O_\\kj &IO@O' dljk Y\ XmX`cXYc\ kf Xep \dgcfp\\ n`j_`e^ kf m`\n
k_\d*

P_\ ?fdgXep dljk dX`ekX`e X DXqXi[flj ?_\d`ZXcj Eem\ekfip &Yp cfZXk`fe'* n_`Z_ `j
lg[Xk\[ fe Xe XeelXc YXj`j*

?fekX`e\ij Xi\ gifg\icp cXY\c\[*

=cc \dgcfp\\j dljk Y\ gifm`[\[ n`k_ XeelXc DXqXi[ ?fddle`ZXk`fe Xe[ N`^_k kf Gefn
kiX`e`e^*

P_\ _XqXi[ Zfddle`ZXk`fe gif^iXd Xcjf Zfdgc`\j n`k_ k_\ i\hl`i\d\ekj f] k_\ J\n F\ij\p
Sfib\i Xe[ ?fddle`kp N`^_k kf Gefn HXn* JF=? 6873,

, P_\ nfibgcXZ\ _XqXi[ `[\ek`]`ZXk`fe gifZ\[li\j _Xm\
Y\\e [\j`^e\[ kf Xjjli\ k_Xk _XqXi[j k_Xk _Xm\ k_\ gfk\ek`Xc kf ZXlj\ g\ijfee\c `ealip fi
[\jkilZk`fe f] gifg\ikp Xi\ `[\ek`]`\[* dXeX^\[ Xe[-fi jpjk\dXk`ZXccp \c`d`eXk\[ ]ifd k_\
fg\iXk`fe, P_`j jpjk\d \c`d`eXk\j _XqXi[j* c`d`kj k_\ gfk\ek`Xc ]fi `ealip Xe[ `eZi\Xj\j k_\
fm\iXcc jX]\kp f] k_\ nfib \em`ifed\ek,

, Adgcfp\\ \ogfjli\ Xjj\jjd\ek `j g\i]fid\[ kf `[\ek`]p
Xe[ \mXclXk\ gfk\ek`Xc \ogfjli\ _XqXi[j XjjfZ`Xk\[ n`k_ k_\ \dgcfp\\j nfib jkXk`fe, P_\
\ogfjli\ Xjj\jjd\ek [XkX `j lj\[ kf [\k\id`e\ `] Z_Xe^\j fi df[`]`ZXk`fej kf k_\ nfib jkXk`fe
Xi\ e\\[\[ kf c`d`k \ogfjli\ kf cXYfiXkfip Zfe[`k`fej k_Xk Zflc[ e\^Xk`m\cp X]]\Zk Xe
\dgcfp\\sj \o`jk`e^ d\[`ZXc Zfe[`k`fej,
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% =ZZlk\jk _Xj `dgc\d\ek\[ k_\ KOD= >cff[Yfie\ LXk_f^\e OkXe[Xi[*
07?BN/7/.,/.1. kf i\[lZ\ fZZlgXk`feXc \ogfjli\ kf D\gXk`k`j > R`ilj &D>R'* DldXe
Eddlef[\]`Z`\eZp R`ilj &DER' Xe[ fk_\i Ycff[Yfie\ gXk_f^\ej k_Xk \dgcfp\\j dXp \eZflek\i
`e k_\`i nfibgcXZ\,

, P_\ i\jg`iXkfip gifk\Zk`fe gcXe Xjjli\j k_Xk =ZZlk\jk
\dgcfp\\j Xi\ gifk\Zk\[ ]ifd \ogfjli\ kf i\jg`iXkfip _XqXi[j, P_`j gif^iXd `j lj\[ `e
j`klXk`fej n_\i\ \e^`e\\i`e^ Zfekifcj Xe[-fi jX]\ nfib giXZk`Z\j [f efk Zfdgc\k\cp Zfekifc k_\
`[\ek`]`\[ _XqXi[j, Ee k_\j\ j`klXk`fej* i\jg`iXkfij Xe[ fk_\i gifk\Zk`m\ \hl`gd\ek Xi\ lj\[,
Olggc\d\ekXc i\jg`iXkfip gifk\Zk`fe gifZ\[li\j Xi\ Xggc`\[ kf jg\Z`]`\[ dX`ek\eXeZ\
g\ijfee\c* \dgcfp\\j n_f _Xe[c\ _XqXi[flj nXjk\j `e k_\ _XqXi[flj nXjk\ jkfiX^\ Xi\X* Xe[
Xep \dgcfp\\ k_Xk mfclekXi`cp \c\Zkj kf n\Xi X i\jg`iXkfi,

P_\ ?_\d`ZXc Dp^`\e\ LcXe Zfdgc`\j n`k_ k_\ i\hl`i\d\ekj f] k_\
KZZlgXk`feXc OX]\kp Xe[ D\Xck_ =[d`e`jkiXk`fesj KZZlgXk`feXc Aogfjli\ kf DXqXi[flj
?_\d`ZXcj `e k_\ HXYfiXkfip OkXe[Xi[* 07 ?BN /7/.,/23., P_`j gcXe \jkXYc`j_\j gifZ\[li\j*
`[\ek`]`\j jX]\kp \hl`gd\ek* g\ijfeXc gifk\Zk`m\ \hl`gd\ek* Xe[ nfib giXZk`Z\j k_Xk gifk\Zk
\dgcfp\\j ]ifd k_\ gfk\ek`Xc _\Xck_ _XqXi[j gi\j\ek\[ Yp _XqXi[flj Z_\d`ZXcj `e k_\
cXYfiXkfip `] gifg\icp lj\[ Xe[-fi Xggc`\[,

, P_\ Z_\d`ZXc jg`cc i\jgfej\ gcXe _Xj Y\\e [\j`^e\[ kf
d`e`d`q\ k_\ i`jbj ]ifd X Z_\d`ZXc jg`cc fi XZZ`[\ekXc Z_\d`ZXc i\c\Xj\ `e k_\ cXYfiXkfip, N`jb
d`e`d`qXk`fe `j XZZfdgc`j_\[ k_ifl^_ X gcXee\[ i\jgfej\ k_Xk ]fccfnj X [\]`e\[ gifZ\[li\,
P_\ jkX]] _Xj Y\\e kiX`e\[ kf \o\Zlk\ jg`cc i\jgfej\ gifZ\[li\j XZZfi[`e^ kf k_\ jg\Z`]`ZXk`fej
f] k_\ gcXe* n_`Z_ `[\ek`]`\j k_\ Xggifgi`Xk\ XZk`fe kf Y\ kXb\e YXj\[ fe k_\ j`q\ f] k_\ jg`cc,

, P_\ Ad\i^\eZp =Zk`fe Xe[ AmXZlXk`fe LcXe
[\kX`cj k_\ gifZ\[li\j lj\[ kf gifk\Zk Xe[ jX]\^lXi[ =ZZlk\jksj \dgcfp\\j Xe[ gifg\ikp [li`e^
\d\i^\eZ`\j, Ad\i^\eZ`\j Xi\ [\]`e\[ Xj ]`i\j fi \ogcfj`fej* ^Xj c\Xbj* Yl`c[`e^ ZfccXgj\*
_XqXi[flj dXk\i`Xc jg`ccj* \d\i^\eZ`\j k_Xk `dd\[`Xk\cp k_i\Xk\e c`]\ Xe[ _\Xck_* YfdY k_i\Xkj
Xe[ eXkliXc [`jXjk\ij jlZ_ Xj ]cff[j* _lii`ZXe\j fi kfieX[f\j* k\iifi`jd fi k\iifi`jk XZk`fej,
P_\ gcXe `[\ek`]`\j Xe[ Xjj`^ej i\jgfej`Y`c`kp ]fi \o\Zlk`e^ jg\Z`]`Z ifc\j `e j`klXk`fej i\hl`i`e^
\d\i^\eZp XZk`fe, Ek Xcjf [\jZi`Y\j k_\ Yl`c[`e^ j\Zli`kp XZk`fej Zf`eZ`[`e^ n`k_ k_\ t=c\ik
?fe[`k`feu* [\j`^eXk\[ Yp k_\ @\gXikd\ek f] Dfd\cXe[ O\Zli`kp,

HfZbflk-kX^flk gifZ\[li\j _Xm\ Y\\e \jkXYc`j_\[ kf Xjjli\ k_Xk
cXYfiXkfip \dgcfp\\j Xe[ flkj`[\ ZfekiXZkfij kXb\ jk\gj kf i\e[\i \hl`gd\ek `efg\iXYc\
Xe[-fi jX]\ Y\]fi\ Zfe[lZk`e^ dX`ek\eXeZ\ XZk`m`k`\j, P_\ gcXe [\kX`cj k_\ gifZ\[li\j ]fi
Zfe[lZk`e^ dX`ek\eXeZ\ fe \hl`gd\ek k_Xk _Xj k_\ gfk\ek`Xc kf le\og\Zk\[cp \e\i^`q\* jkXik
lg* fi i\c\Xj\ \e\i^p fi ZXe Y\ fg\iXk\[ le\og\Zk\[cp fi XZZ`[\ekXccp i\jlck`e^ `e j\i`flj `ealip
kf \dgcfp\\j, P_\ gcXe \ejli\j k_Xk \dgcfp\\j g\i]fid`e^ dX`ek\eXeZ\ i\e[\i k_\ \hl`gd\ek
jX]\ k_ifl^_ cfZb flk fi kX^ flk gifZ\[li\j,

, Lfc`Z`\j _Xm\ Y\\e `dgc\d\ek\[ n_`Z_ [\kX`c k_\ g\ijfeXc
gifk\Zk`fe i\hl`i\d\ekj ]fi \dgcfp\\j, P_\ gfc`Zp `eZcl[\j jg\Z`]`ZXk`fej i\^Xi[`e^ \e^`e\\i`e^
Zfekifcj* g\ijfeXc gifk\Zk`m\ \hl`gd\ek &LLA'* _XqXi[flj nXjk\* Z_\d`ZXc \ogfjli\j* nfib`e^
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n`k_ Z_\d`ZXcj Xe[ jX]\ nfib giXZk`Z\j, OX]\kp i\hl`i\d\ekj jg\Z`]`Z kf gifZ\jj\j fi \hl`gd\ek
Xi\ i\m`\n\[ n`k_ k_\ [\gXikd\ek jlg\im`jfi fi k_\ D\Xck_ Xe[ OX]\kp IXeX^\i Y\]fi\ Y\^`ee`e^
fg\iXk`fej,

& = jX]\kp YifZ_li\ `j ^`m\e kf Xcc m`j`kfij Xe[
ZfekiXZkfij n_f m`j`k fi Zfe[lZk Ylj`e\jj Xk k_\ ]XZ`c`kp, P_\ YifZ_li\ `j [\j`^e\[ kf `e]fid
Xepfe\ n_f `j efk Xe \dgcfp\\ f] =ZZlk\jk HXYfiXkfi`\j f] k_\ cXYfiXkfi`\j jX]\kp gifZ\[li\j,
P_\ YifZ_li\ [`i\Zkj k_\d kf ]fccfn Xcc jX]\kp gif^iXdj Xe[ gcXej n_`c\ fe =ZZlk\jk gifg\ikp,
P_`j gif^iXd Xcjf flkc`e\j gifZ\[li\j ]fi m`j`kfij Xe[ ZfekiXZkfij `e k_\ \m\ek f] Xe
\d\i^\eZp, R`j`kfij Xi\ i\hl`i\[ kf XZbefnc\[^\ i\Z\`gk Xe[ le[\ijkXe[`e^ f] k_\ =ZZlk\jk
gfc`Zp XeelXccp,
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9?BFF3EL B8 G7E@F

3PPR]aN[PR 5_VaR_VN2 jg\Z`]`\[ c`d`kj gcXZ\[ fe Z_XiXZk\i`jk`Zj f] Xe `k\d* gifZ\jj* fi j\im`Z\ [\]`e\[
`e i\hl`i\d\ek [fZld\ekj,

3PPb_NPf8 k_\ [\^i\\ f] X^i\\d\ek Y\kn\\e Xe fYj\im\[ mXcl\ Xe[ Xe XZZ\gk\[ i\]\i\eZ\ mXcl\,
=ZZliXZp `eZcl[\j X ZfdY`eXk`fe f] iXe[fd \iifi &gi\Z`j`fe' Xe[ jpjk\dXk`Z \iifi &Y`Xj' Zfdgfe\ekj
n_`Z_ Xi\ [l\ kf jXdgc`e^ Xe[ XeXcpk`ZXc fg\iXk`fej9 X [XkX hlXc`kp `e[`ZXkfi,

3[NYf`a8 k_\ [\j`^eXk\[ `e[`m`[lXc n_f g\i]fidj k_\ !_Xe[j+fe! XeXcpk`ZXc d\k_f[j Xe[ XjjfZ`Xk\[
k\Z_e`hl\j Xe[ n_f `j k_\ fe\ i\jgfej`Yc\ ]fi Xggcp`e^ i\hl`i\[ cXYfiXkfip giXZk`Z\j Xe[ fk_\i
g\ik`e\ek hlXc`kp Zfekifcj kf d\\k k_\ i\hl`i\[ c\m\c f] hlXc`kp,

3bQVa8 X jpjk\dXk`Z \mXclXk`fe kf [\k\id`e\ k_\ Zfe]fidXeZ\ kf hlXek`kXk`m\ GTJ W[GROZGZO\K
jg\Z`]`ZXk`fej f] jfd\ fg\iXk`feXc ]leZk`fe fi XZk`m`kp,

4NaPU8 \em`ifed\ekXc jXdgc\j k_Xk Xi\ gi\gXi\[ Xe[-fi XeXcpq\[ kf^\k_\i n`k_ k_\ jXd\ gifZ\jj Xe[
g\ijfee\c* lj`e^ k_\ jXd\ cfk&j' f] i\X^\ekj, = gi\gXiXk`fe YXkZ_ `j Zfdgfj\[ f] fe\ kf 0.
\em`ifed\ekXc jXdgc\j f] k_\ jXd\ JAH=?+[\]`e\[ dXki`o* d\\k`e^ k_\ XYfm\ d\ek`fe\[ Zi`k\i`X
Xe[ n`k_ X dXo`dld k`d\ Y\kn\\e k_\ jkXik f] gifZ\jj`e^ f] k_\ ]`ijk Xe[ cXjk jXdgc\ `e k_\ YXkZ_ kf
Y\ 02 _flij, =e XeXcpk`ZXc YXkZ_ `j Zfdgfj\[ f] gi\gXi\[ \em`ifed\ekXc jXdgc\j &\okiXZkj* [`^\jkXk\j
fi ZfeZ\ekiXk\j' n_`Z_ Xi\ XeXcpq\[ kf^\k_\i Xj X ^iflg,

4YN[X2 X jXdgc\ k_Xk _Xj efk Y\\e \ogfj\[ kf k_\ XeXcpq\[ jXdgc\ jki\Xd `e fi[\i kf dfe`kfi
ZfekXd`eXk`fe [li`e^ jXdgc`e^* kiXejgfik* jkfiX^\ fi XeXcpj`j, P_\ YcXeb `j jlYa\Zk\[ kf k_\ ljlXc
XeXcpk`ZXc Xe[ d\Xjli\d\ek gifZ\jj kf \jkXYc`j_ X q\if YXj\c`e\ fi YXZb^ifle[ mXcl\ Xe[ `j jfd\k`d\j
lj\[ kf X[aljk fi Zfii\Zk iflk`e\ XeXcpk`ZXc i\jlckj,

4YV[Q FNZ]YR8 X jlY+jXdgc\ ]fi XeXcpj`j n`k_ X Zfdgfj`k`fe befne kf k_\ jlYd`kk\i, P_\
XeXcpjk-cXYfiXkfip dXp befn k_\ `[\ek`kp f] k_\ jXdgc\ Ylk efk `kj Zfdgfj`k`fe, Ek `j lj\[ kf k\jk k_\
XeXcpjksj fi cXYfiXkfipsj gif]`Z`\eZp `e k_\ \o\Zlk`fe f] k_\ d\Xjli\d\ek gifZ\jj,

5NYVO_NaV\[8 kf [\k\id`e\* Yp d\Xjli\d\ek fi ZfdgXi`jfe n`k_ X jkXe[Xi[* k_\ Zfii\Zk mXcl\ f] \XZ_
jZXc\ i\X[`e^ fe X d\k\i* `ejkild\ek* fi fk_\i [\m`Z\, P_\ c\m\cj f] k_\ Xggc`\[ ZXc`YiXk`fe jkXe[Xi[
j_flc[ YiXZb\k k_\ iXe^\ f] gcXee\[ fi \og\Zk\[ jXdgc\ d\Xjli\d\ekj,

5NYVO_NaV\[ 5b_cR8 k_\ ^iXg_`ZXc i\cXk`fej_`g Y\kn\\e k_\ befne mXcl\j* jlZ_ Xj ZfeZ\ekiXk`fej f] X
j\i`\j f] ZXc`YiXk`fe jkXe[Xi[j Xe[ k_\`i `ejkild\ek i\jgfej\,

5NYVO_NaV\[ @RaU\Q8 X [\]`e\[ k\Z_e`ZXc gifZ\[li\ ]fi g\i]fid`e^ X ZXc`YiXk`fe,

5NYVO_NaV\[ EN[TR2 k_\ iXe^\ f] ZfeZ\ekiXk`fej Y\kn\\e k_\ cfn\jk Xe[ _`^_\jk ZXc`YiXk`fe jkXe[Xi[j
f] X dlck`+c\m\c ZXc`YiXk`fe Zlim\, Bfi d\kXcj XeXcpj`j n`k_ X j`e^\+gf`ek ZXc`YiXk`fe* k_\ cfn+c\m\c
ZXc`YiXk`fe Z_\Zb jkXe[Xi[ Xe[ k_\ _`^_ jkXe[Xi[ \jkXYc`j_ k_\ c`e\Xi ZXc`YiXk`fe iXe^\* n_`Z_ c`\j
n`k_`e k_\ c`e\Xi [peXd`Z iXe^\,
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5NYVO_NaV\[ FaN[QN_Q8 X jlYjkXeZ\ fi i\]\i\eZ\ dXk\i`Xc lj\[ kf ZXc`YiXk\ Xe `ejkild\ek,

5R_aVSVRQ ERSR_R[PR @NaR_VNY "5E@'8 X i\]\i\eZ\ dXk\i`Xc fe\ fi dfi\ f] n_fj\ gifg\ikp mXcl\j Xi\
Z\ik`]`\[ Yp X k\Z_e`ZXccp mXc`[ gifZ\[li\* XZZfdgXe`\[ Yp fi kiXZ\XYc\ kf X Z\ik`]`ZXk\ fi fk_\i
[fZld\ekXk`fe* n_`Z_ `j `jjl\[ Yp X Z\ik`]p`e^ Yf[p,

5UNV[ \S 5b`a\Qf8 Xe leYifb\e kiX`c f] XZZflekXY`c`kp k_Xk \ejli\j k_\ g_pj`ZXc j\Zli`kp f] jXdgc\j
Xe[ `eZcl[\j k_\ j`^eXkli\j f] Xcc n_f _Xe[c\ k_\ jXdgc\j,

5\[SV_ZNaV\[8 m\i`]`ZXk`fe f] k_\ `[\ek`kp f] X Zfdgfe\ek k_ifl^_ k_\ lj\ f] Xe XggifXZ_ n`k_ X
[`]]\i\ek jZ`\ek`]`Z gi`eZ`gc\ ]ifd k_\ fi`^`eXc d\k_f[, P_\j\ dXp `eZcl[\* Ylk Xi\ efk c`d`k\[ kf
j\Zfe[ Zfclde Zfe]`idXk`fe* Xck\ieXk\ nXm\c\e^k_* [\i`mXk`qXk`fe* dXjj jg\ZkiXc* `ek\igi\kXk`fe*
Xck\ieXk`m\ [\k\Zkfij fi* X[[`k`feXc Zc\Xelg gifZ\[li\j,

5\[aV[bV[T 5NYVO_NaV\[ IR_VSVPNaV\[2 k_\ m\i`]`ZXk`fe f] k_\ `e`k`Xc ZXc`YiXk`fe k_Xk `j i\hl`i\[ [li`e^
k_\ Zflij\ f] XeXcpj`j Xk g\i`f[`Z `ek\imXcj, ?fek`el`e^ ZXc`YiXk`fe m\i`]`ZXk`fe Xggc`\j kf Yfk_ \ok\ieXc
jkXe[Xi[ Xe[ `ek\ieXc jkXe[Xi[ ZXc`YiXk`fe k\Z_e`hl\j* Xj n\cc Xj kf c`e\Xi Xe[ efe+c`e\Xi ZXc`YiXk`fe
df[\cj,

5\__RPaVcR 3PaV\[8 k_\ XZk`fe kXb\e kf \c`d`eXk\ k_\ ZXlj\j f] Xe \o`jk`e^ efeZfe]fid`kp* [\]\Zk fi
fk_\i le[\j`iXYc\ j`klXk`fe `e fi[\i kf gi\m\ek i\Zlii\eZ\,

6NaN ERQbPaV\[8 k_\ gifZ\jj f] kiXej]fid`e^ iXn [XkX Yp Xi`k_d\k`Z fi jkXk`jk`ZXc ZXcZlcXk`fej*
jkXe[Xi[ Zlim\j* ZfeZ\ekiXk`fe ]XZkfij* \kZ,* Xe[ ZfccXk`fe `ekf X dfi\ lj\XYc\ ]fid,

6RZ\[`a_NaV\[ \S 5N]NOVYVaf8 X gifZ\[li\ kf \jkXYc`j_ k_\ XY`c`kp f] k_\ XeXcpjk kf ^\e\iXk\
XZZ\gkXYc\ XZZliXZp,

6\PbZR[a 5\[a_\Y2 k_\ XZk f] \ejli`e^ k_Xk [fZld\ekj &Xe[ i\m`j`fej k_\i\kf' Xi\ gifgfj\[*
i\m`\n\[ ]fi XZZliXZp* Xggifm\[ ]fi i\c\Xj\ Yp Xlk_fi`q\[ g\ijfee\c* [`jki`Ylk\[ gifg\icp Xe[
Zfekifcc\[ kf \ejli\ lj\ f] k_\ Zfii\Zk m\ij`fe Xk k_\ cfZXk`fe n_\i\ k_\ gi\jZi`Y\[ XZk`m`kp `j
g\i]fid\[,

6b]YVPNaR 3[NYf`R`8 k_\ XeXcpj\j fi d\Xjli\d\ekj f] k_\ mXi`XYc\ f] `ek\i\jk g\i]fid\[ `[\ek`ZXccp
fe knf jlY+jXdgc\j f] k_\ jXd\ jXdgc\, P_\ i\jlckj ]ifd [lgc`ZXk\ XeXcpj\j Xi\ lj\[ kf \mXclXk\
XeXcpk`ZXc fi d\Xjli\d\ek gi\Z`j`fe Ylk efk k_\ gi\Z`j`fe f] jXdgc`e^* gi\j\imXk`fe fi jkfiX^\ `ek\ieXc
kf k_\ cXYfiXkfip,

8VRYQ \S GR`aV[T8 JAH=?sj XggifXZ_ kf XZZi\[`k`e^ cXYfiXkfi`\j Yp gif^iXd* d\k_f[ Xe[ XeXcpk\,
HXYfiXkfi`\j i\hl\jk`e^ XZZi\[`kXk`fe ]fi X gif^iXd+d\k_f[+XeXcpk\ ZfdY`eXk`fe fi ]fi Xe lg+
[Xk\[-`dgifm\[ d\k_f[ Xi\ i\hl`i\[ jlYd`k kf fecp k_Xk gfik`fe f] k_\ XZZi\[`kXk`fe gifZ\jj efk
gi\m`fljcp X[[i\jj\[ &j\\ JAH=?* j\Zk`fe /,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 X jXdgc\ dXki`o* ]i\\ ]ifd k_\ XeXcpk\j f] `ek\i\jk* jg`b\[ n`k_ m\i`]`\[ befne Xdflekj f]
XeXcpk\j ]ifd X jfliZ\ `e[\g\e[\ek f] k_\ ZXc`YiXk`fe jkXe[Xi[j fi X dXk\i`Xc ZfekX`e`e^ befne Xe[
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m\i`]`\[ Xdflekj f] XeXcpk\j, Ek `j ^\e\iXccp lj\[ kf \jkXYc`j_ `ekiX+cXYfiXkfip fi XeXcpjk jg\Z`]`Z
gi\Z`j`fe Xe[ Y`Xj fi kf Xjj\jj k_\ g\i]fidXeZ\ f] Xcc fi X gfik`fe f] k_\ d\Xjli\d\ek jpjk\d,

?VZVa \S 6RaRPaV\[ "?B6#2 Xe \jk`dXk\ f] k_\ d`e`dld Xdflek f] X jlYjkXeZ\ k_Xk Xe XeXcpk`ZXc
gifZ\jj ZXe i\c`XYcp [\k\Zk, =e HK@ `j XeXcpk\+ Xe[ dXki`o+jg\Z`]`Z, @f@ ZcXi`]`ZXk`fe `j k_\ jdXcc\jk
Xdflek fi ZfeZ\ekiXk`fe f] X jlYjkXeZ\ k_Xk dljk Y\ gi\j\ek `e X jXdgc\ `e fi[\i kf Y\ [\k\Zk\[ Xk X
_`^_ c\m\c f] Zfe]`[\eZ\ &77#', =k k_\ HK@* k_\ ]Xcj\ e\^Xk`m\ iXk\ &Ppg\ EE \iifi' `j /#,

?VZVa \S DbN[aVaNaV\[ "?BD#2 k_\ d`e`dld c\m\cj* ZfeZ\ekiXk`fej* fi hlXek`k`\j f] X kXi^\k XeXcpk\
k_Xk ZXe Y\ i\gfik\[ n`k_ X jg\Z`]`\[ [\^i\\ f] Zfe]`[\eZ\, @f@ ZcXi`]`ZXk`fe `j k_\ cfn\jk
ZfeZ\ekiXk`fe k_Xk gif[lZ\j X hlXek`kXk`m\ i\jlck n`k_`e jg\Z`]`\[ c`d`kj f] gi\Z`j`fe Xe[ Y`Xj, P_\
HKM j_Xcc Y\ Xk fi XYfm\ k_\ ZfeZ\ekiXk`fe f] k_\ cfn\jk `e`k`Xc ZXc`YiXk`fe jkXe[Xi[,

@Na_Ve2 k_\ Zfdgfe\ek fi jlYjkiXk\ k_Xk ZfekX`ej k_\ XeXcpk\ f] `ek\i\jk, Bfi gligfj\j f] YXkZ_ Xe[
M? i\hl`i\d\ek [\k\id`eXk`fej* k_\ ]fccfn`e^ dXki`o [`jk`eZk`fej j_Xcc Y\ lj\[8

=hl\flj8 Xep Xhl\flj jXdgc\ \oZcl[\[ ]ifd k_\ [\]`e`k`fe f] @i`eb`e^ SXk\i dXki`o fi
OXc`e\-AjklXi`e\ jfliZ\, EeZcl[\j jli]XZ\ nXk\i* ^ifle[nXk\i* \]]cl\ekj* Xe[ P?HL fi fk_\i
\okiXZkj,

@i`eb`e^ SXk\i8 Xep Xhl\flj jXdgc\ k_Xk _Xj Y\\e [\j`^eXk\[ X gfkXYc\ fi gfk\ek`Xc gfkXYc\ nXk\i
jfliZ\, OXc`e\-AjklXi`e\8 Xep Xhl\flj jXdgc\ ]ifd Xe fZ\Xe fi \jklXip* fi fk_\i jXck+nXk\i jfliZ\
jlZ_ Xj k_\ Ci\Xk OXck HXb\, Jfe+Xhl\flj H`hl`[8 Xep fi^Xe`Z c`hl`[ n`k_ ;/3# j\kkc\XYc\ jfc`[j,

Ofc`[j8 `eZcl[\j jf`cj* j\[`d\ekj* jcl[^\j Xe[ fk_\i dXki`Z\j n`k_ </3# j\kkcXYc\ jfc`[j,

?_\d`ZXc SXjk\8 X gif[lZk fi Yp+gif[lZk f] Xe `e[ljki`Xc gifZ\jj k_Xk i\jlckj `e X dXki`o efk
gi\m`fljcp [\]`e\[,

=`i8 n_fc\ ^Xj fi mXgfi jXdgc\j `eZcl[`e^ k_fj\ ZfekX`e\[ `e ]c\o`Yc\ fi i`^`[ nXcc ZfekX`e\ij Xe[
k_\ \okiXZk\[ ZfeZ\ekiXk\[ XeXcpk\j f] `ek\i\jk ]ifd X ^Xj fi mXgfi k_Xk Xi\ Zfcc\Zk\[ n`k_ X jfiY\ek
klY\* `dg`e^\i jfclk`fe* ]`ck\i* fi fk_\i [\m`Z\,

>`fkX8 Xe`dXc fi gcXek k`jjl\* Zfej`jk`e^ f] \ek`i\ fi^Xe`jdj* _fdf^\eXk\j* Xe[-fi fi^Xe fi
jkilZkli\ jg\Z`]`Z jlYjXdgc\j,

@Na_Ve F]VXR "`]VXRQ `NZ]YR \_ S\_aVSVRQ `NZ]YR#8 X jXdgc\ gi\gXi\[ Yp X[[`e^ X befne dXjj f]
kXi^\k XeXcpk\ kf X jg\Z`]`\[ Xdflek f] dXki`o jXdgc\ ]fi n_`Z_ Xe `e[\g\e[\ek \jk`dXk\ f] kXi^\k
XeXcpk\ ZfeZ\ekiXk`fe `j XmX`cXYc\, IXki`o jg`b\j Xi\ lj\[* ]fi \oXdgc\* kf [\k\id`e\ k_\ \]]\Zk f] k_\
dXki`o fe X d\k_f[%j i\Zfm\ip \]]`Z`\eZp,

@Na_Ve F]VXR 6b]YVPNaR "`]VXRQ `NZ]YR \_ S\_aVSVRQ `NZ]YR Qb]YVPNaR#8 X j\Zfe[ i\gc`ZXk\ dXki`o
jg`b\ gi\gXi\[ `e k_\ cXYfiXkfip Xe[ XeXcpq\[ kf fYkX`e X d\Xjli\ f] k_\ gi\Z`j`fe f] k_\ i\Zfm\ip ]fi
\XZ_ XeXcpk\,
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@RaU\Q 4YN[X8 X jXdgc\ f] X dXki`o j`d`cXi kf k_\ YXkZ_ f] XjjfZ`Xk\[ jXdgc\j &n_\e XmX`cXYc\' k_Xk `j
]i\\ ]ifd k_\ XeXcpk\j f] `ek\i\jk* n_`Z_ `j gifZ\jj\[ j`dlckXe\fljcp n`k_ Xe[ le[\i k_\ jXd\
Zfe[`k`fej Xj jXdgc\j k_ifl^_ Xcc jk\gj f] k_\ XeXcpk`ZXc gifZ\[li\j* Xe[ `e n_`Z_ ef kXi^\k XeXcpk\j fi
`ek\i]\i\eZ\j Xi\ gi\j\ek Xk ZfeZ\ekiXk`fej k_Xk `dgXZk k_\ XeXcpk`ZXc i\jlckj ]fi jXdgc\ XeXcpj\j,

@RaU\Q 6RaRPaV\[ ?VZVa2 k_\ d`e`dld ZfeZ\ekiXk`fe f] X jlYjkXeZ\ &Xe XeXcpk\' k_Xk ZXe Y\
d\Xjli\[ Xe[ i\gfik\[ n`k_ 77# Zfe]`[\eZ\ k_Xk k_\ XeXcpk\ ZfeZ\ekiXk`fe `j ^i\Xk\i k_Xe q\if Xe[ `j
[\k\id`e\[ ]ifd XeXcpj`j f] X jXdgc\ `e X ^`m\e dXki`o ZfekX`e`e^ k_\ XeXcpk\,

ANaV\[NY 7[cV_\[ZR[aNY ?NO\_Na\_f 3PP_RQVaNaV\[ C_\T_NZ "A7?3C#8 k_\ fm\iXcc JXk`feXc
Aem`ifed\ekXc HXYfiXkfip =ZZi\[`kXk`fe Lif^iXd,

A7?35 FaN[QN_Q`8 k_\ gcXe f] gifZ\[li\j ]fi Zfej`jk\ekcp \mXclXk`e^ Xe[ [fZld\ek`e^ k_\ XY`c`kp f]
cXYfiXkfi`\j g\i]fid`e^ \em`ifed\ekXc d\Xjli\d\ekj kf d\\k eXk`feXccp [\]`e\[ jkXe[Xi[j \jkXYc`j_\[
Yp k_\ JXk`feXc Aem`ifed\ekXc HXYfiXkfip =ZZi\[`kXk`fe ?fe]\i\eZ\,

CR_S\_ZN[PR 3bQVa8 k_\ iflk`e\ ZfdgXi`jfe f] `e[\g\e[\ekcp fYkX`e\[ W[GROZGZO\K GTJ W[GTZOZGZO\K
d\Xjli\d\ek jpjk\d [XkX n`k_ iflk`e\cp fYkX`e\[ [XkX `e fi[\i kf \mXclXk\ k_\ gif]`Z`\eZp f] Xe
XeXcpjk fi cXYfiXkfip,

C_RPV`V\[8 k_\ [\^i\\ kf n_`Z_ X j\k f] fYj\imXk`fej fi d\Xjli\d\ekj f] k_\ jXd\ gifg\ikp* fYkX`e\[
le[\i j`d`cXi Zfe[`k`fej* Zfe]fid kf k_\dj\cm\j9 X [XkX hlXc`kp `e[`ZXkfi, Li\Z`j`fe `j ljlXccp
\ogi\jj\[ Xj jkXe[Xi[ [\m`Xk`fe* mXi`XeZ\ fi iXe^\* `e \`k_\i XYjfclk\ fi i\cXk`m\ k\idj,

C_R`R_cNaV\[8 i\]i`^\iXk`fe Xe[-fi i\X^\ekj X[[\[ Xk k_\ k`d\ f] jXdgc\ Zfcc\Zk`fe &fi cXk\i' kf
dX`ekX`e k_\ Z_\d`ZXc Xe[-fi Y`fcf^`ZXc `ek\^i`kp f] k_\ jXdgc\,

C_\SVPVR[Pf GR`aV[T2 X d\Xej f] \mXclXk`e^ X cXYfiXkfipsj g\i]fidXeZ\ le[\i Zfekifcc\[ Zfe[`k`fej
i\cXk`m\ kf X ^`m\e j\k f] Zi`k\i`X k_ifl^_ XeXcpj`j f] lebefne jXdgc\j gifm`[\[ Yp Xe \ok\ieXc jfliZ\,

C_\SVPVR[Pf GR`a FNZ]YR "CG#8 X jXdgc\* k_\ Zfdgfj`k`fe f] n_`Z_ `j lebefne kf k_\ XeXcpjk Xe[ `j
gifm`[\[ kf k\jk n_\k_\i k_\ XeXcpjk-cXYfiXkfip ZXe gif[lZ\ XeXcpk`ZXc i\jlckj n`k_`e jg\Z`]`\[
XZZ\gkXeZ\ Zi`k\i`X,

DbNYVaf 3``b_N[PR8 Xe `ek\^iXk\[ jpjk\d f] XZk`m`k`\j `emfcm`e^ gcXee`e^* hlXc`kp Zfekifc* hlXc`kp
Xjj\jjd\ek* i\gfik`e^ Xe[ hlXc`kp `dgifm\d\ek kf \ejli\ k_Xk X gif[lZk fi j\im`Z\ d\\kj [\]`e\[
jkXe[Xi[j f] hlXc`kp n`k_ X jkXk\[ c\m\c f] Zfe]`[\eZ\,

DbNYVaf 5\[a_\Y8 k_\ fm\iXcc jpjk\d f] k\Z_e`ZXc XZk`m`k`\j n_fj\ gligfj\ `j kf d\Xjli\ Xe[ Zfekifc
k_\ hlXc`kp f] X gif[lZk fi j\im`Z\ jf k_Xk `k d\\kj k_\ e\\[j f] lj\ij,

DbNYVaf @N[bNY8 X [fZld\ek jkXk`e^ k_\ dXeX^\d\ek gfc`Z`\j* fYa\Zk`m\j* gi`eZ`gc\j* fi^Xe`qXk`feXc
jkilZkli\ Xe[ Xlk_fi`kp* i\jgfej`Y`c`k`\j* XZZflekXY`c`kp* Xe[ `dgc\d\ekXk`fe f] Xe X^\eZp* fi^Xe`qXk`fe*
fi cXYfiXkfip* kf \ejli\ k_\ hlXc`kp f] `kj gif[lZk Xe[ k_\ lk`c`kp f] `kj gif[lZk kf `kj lj\ij,
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DbNYVaf Ff`aRZ8 X jkilZkli\[ Xe[ [fZld\ek\[ dXeX^\d\ek jpjk\d [\jZi`Y`e^ k_\ gfc`Z`\j* fYa\Zk`m\j*
gi`eZ`gc\j* fi^Xe`qXk`feXc Xlk_fi`kp* i\jgfej`Y`c`k`\j* XZZflekXY`c`kp* Xe[ `dgc\d\ekXk`fe gcXe f] Xe
fi^Xe`qXk`fe ]fi \ejli`e^ hlXc`kp `e `kj nfib gifZ\jj\j* gif[lZkj &`k\dj'* Xe[ j\im`Z\j, P_\ hlXc`kp
jpjk\d gifm`[\j k_\ ]iXd\nfib ]fi gcXee`e^* `dgc\d\ek`e^* Xe[ Xjj\jj`e^ nfib g\i]fid\[ Yp k_\
fi^Xe`qXk`fe Xe[ ]fi ZXiip`e^ flk i\hl`i\[ M= Xe[ M?,

ER]\_aV[T ?VZVa`2 k_\ dXo`dld fi d`e`dld c\m\cj* ZfeZ\ekiXk`fej* fi hlXek`k`\j f] X kXi^\k mXi`XYc\
&\,^,* kXi^\k XeXcpk\' k_Xk ZXe Y\ hlXek`]`\[ n`k_ k_\ Zfe]`[\eZ\ c\m\c i\hl`i\[ Yp k_\ [XkX lj\i,

ERNTR[a 4YN[X "ZRaU\Q _RNTR[a OYN[X \_ ZRaU\Q OYN[X#8 X jXdgc\ Zfej`jk`e^ f] i\X^\ek&j'*
n`k_flk k_\ kXi^\k XeXcpk\ fi jXdgc\ dXki`o* `ekif[lZ\[ `ekf k_\ XeXcpk`ZXc gifZ\[li\ Xk k_\ Xggifgi`Xk\
gf`ek Xe[ ZXii`\[ k_ifl^_ Xcc jlYj\hl\ek jk\gj kf [\k\id`e\ k_\ Zfeki`Ylk`fe f] k_\ i\X^\ekj Xe[ f]
k_\ `emfcm\[ XeXcpk`ZXc jk\gj,

ERSR_R[PR @NaR_VNY2 X dXk\i`Xc fi jlYjkXeZ\ fe\ fi dfi\ gifg\ik`\j f] n_`Z_ Xi\ jl]]`Z`\ekcp n\cc
\jkXYc`j_\[ kf Y\ lj\[ ]fi k_\ ZXc`YiXk`fe f] Xe XggXiXklj* k_\ Xjj\jjd\ek f] X d\Xjli\d\ek d\k_f[*
fi ]fi Xjj`^e`e^ mXcl\j kf dXk\i`Xcj,

ERSR_R[PR @RaU\Q8 X d\k_f[ f] befne Xe[ [fZld\ek\[ XZZliXZp Xe[ gi\Z`j`fe `jjl\[ Yp Xe
fi^Xe`qXk`fe i\Zf^e`q\[ Xj Zfdg\k\ek kf [f jf,

ERSR_R[PR FaN[QN_Q8 X jkXe[Xi[* ^\e\iXccp f] k_\ _`^_\jk d\kifcf^`ZXc hlXc`kp XmX`cXYc\ Xk X ^`m\e
cfZXk`fe* ]ifd n_`Z_ d\Xjli\d\ekj dX[\ Xk k_Xk cfZXk`fe Xi\ [\i`m\[,

ER]YVPNaR 3[NYf`R`2 k_\ d\Xjli\d\ekj f] k_\ mXi`XYc\ f] `ek\i\jk g\i]fid\[ `[\ek`ZXccp fe knf fi
dfi\ jlY+jXdgc\j f] k_\ jXd\ jXdgc\ n`k_`e X j_fik k`d\ `ek\imXc,

FNZ]YR 6b]YVPNaR8 knf jXdgc\j kXb\e ]ifd Xe[ i\gi\j\ekXk`m\ f] k_\ jXd\ gfglcXk`fe Xe[ ZXii`\[
k_ifl^_ Xcc jk\gj f] k_\ jXdgc`e^ Xe[ XeXcpk`ZXc gifZ\[li\j `e Xe `[\ek`ZXc dXee\i, @lgc`ZXk\ jXdgc\j
Xi\ lj\[ kf Xjj\jj mXi`XeZ\ f] k_\ kfkXc d\k_f[ `eZcl[`e^ jXdgc`e^ Xe[ XeXcpj`j,

F]VXR2 X befne dXjj f] kXi^\k XeXcpk\ X[[\[ kf X YcXeb jXdgc\ fi jlY+jXdgc\9 lj\[ kf [\k\id`e\
i\Zfm\ip \]]`Z`\eZp fi ]fi fk_\i hlXc`kp Zfekifc gligfj\j,

FaN[QN_Q2 k_\ [fZld\ek [\jZi`Y`e^ k_\ \c\d\ekj f] cXYfiXkfip XZZi\[`kXk`fe k_Xk _Xj Y\\e [\m\cfg\[
Xe[ \jkXYc`j_\[ n`k_`e k_\ Zfej\ejlj gi`eZ`gc\j f] JAH=? Xe[ d\\kj k_\ XggifmXc i\hl`i\d\ekj f]
JAH=? gifZ\[li\j Xe[ gfc`Z`\j,

G_NPRNOVYVaf2 k_\ gifg\ikp f] X i\jlck f] X d\Xjli\d\ek n_\i\Yp `k ZXe Y\ i\cXk\[ kf Xggifgi`Xk\
jkXe[Xi[j* ^\e\iXccp `ek\ieXk`feXc fi eXk`feXc jkXe[Xi[j* k_ifl^_ Xe leYifb\e Z_X`e f] ZfdgXi`jfej,

INYVQNaV\[2 k_\ gifZ\jj f] jlYjkXek`Xk`e^ jg\Z`]`\[ g\i]fidXeZ\ Zi`k\i`X,

J\_X 5RYY2 = [\]`e\[ ^iflg f] XeXcpjkj k_Xk kf^\k_\i g\i]fid k_\ d\k_f[ XeXcpj`j, I\dY\ij f] k_\ ^iflg
Xe[ k_\`i jg\Z`]`Z ]leZk`fej n`k_`e k_\ nfib Z\cc dljk Y\ ]lccp [fZld\ek\[, = tnfib Z\ccu `j Zfej`[\i\[ kf
Y\ Xcc k_fj\ `e[`m`[lXcj n_f j\\ X jXdgc\ k_ifl^_ k_\ Zfdgc\k\ gifZ\jj f] gi\gXiXk`fe* \okiXZk`fe* fi
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XeXcpj`j, P_\ \ek`i\ gifZ\jj `j Zfdgc\k\[ Yp X ^iflg f] ZXgXYc\ `e[`m`[lXcj9 \XZ_ d\dY\i f] k_\ nfib Z\cc
[\dfejkiXk\j ZXgXY`c`kp ]fi \XZ_ `e[`m`[lXc jk\g `e k_\ d\k_f[ j\hl\eZ\,
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3]]R[QVe <<

FaN[QN_Q B]R_NaV[T C_\PRQb_R` 6V_RPa\_f
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3PPbaR`a ?NO\_Na\_VR`
FaN[QN_Q B]R_NaV[T C_\PRQb_R`

FRPaV\[ FaN[QN_Q B]R_NaV[T C_\PRQb_R GVaYR AbZOR_

=`i Pfo`Zj =`i =eXcpj`j Yp PK+/3 A=P../
=`i Pfo`Zj OlddX ?Xe`jk\i ?c\Xe`e^ Xe[ ?\ik`]`ZXk`fe A=P..0
=`i Pfo`Zj =`i =eXcpj`j f] P\[cXi >X^-OlddX ?Xe`jk\i Yp PK+1 A=P..1
=`i Pfo`Zj HXYfiXkfip =eXcpj`j f] @`jjfcm\[ CXj\j `e =hl\flj OXdgc\j A=P..2
=`i Pfo`Zj =`i =eXcpj`j Yp JF@AL v ONSI Hfn H\m\c QOAL= PK+/3 A=P..3
=`i Pfo`Zj ?Xc`YiXk`fe f] Bcfn ?fekifcc\ij A=P..4
=`i Pfo`Zj =`i =eXcpj`j Yp PK+/3 ]fi I`ee\jfkX @\gXikd\ek f] D\Xck_ AP=..5

C\e\iXc ?_\d L\iZ\ek Ofc`[j + OI032. C+75* =OPI @2421+.. ACJ..5
C\e\iXc ?_\d =e`fe`Z Oli]XZkXekj =j I>=O ACJ..6
C\e\iXc ?_\d Jfe`fe`Z Oli]XZkXekj Xj ?P=O ACJ..7
C\e\iXc ?_\d PfkXc Ofc`[j* /4.,1* OI032. >+75 ACJ./.
C\e\iXc ?_\d ?fdgfj`k\ OXdgc\ ACJ./3
C\e\iXc ?_\d PfkXc @`jjfcm\[ Ofc`[j &PfkXc B`ck\iXYc\ N\j`[l\' OI032. ?+75 ACJ.0.
C\e\iXc ?_\d O\kkcXYc\ Ofc`[j* /4.,3 ACJ.0/
C\e\iXc ?_\d J`kiXk\-J`ki`k\ $ J`kiXk\ Kecp >p ?X[, N\[, =eXcpj`j ACJ.04
C\e\iXc ?_\d PfkXc RfcXk`c\ Ofc`[j* /4.,2 ACJ.1.
C\e\iXc ?_\d ?_cfi`e\* PfkXc N\j`[lXc =e[ Bi\\ ACJ.11
C\e\iXc ?_\d PfkXc =cbXc`e`kp* 1/.,/ ACJ.15
C\e\iXc ?_\d =Z`[`kp &gD 6,0' ACJ.22
C\e\iXc ?_\d >`ZXiYfeXk\* ?XiYfeXk\* Bi\\ ?XiYfe @`fo`[\ ACJ.23
C\e\iXc ?_\d L\kifc\ld Dp[ifZXiYfej >p EN ACJ.40
C\e\iXc ?_\d R`jZfj`kp ACJ.45
C\e\iXc ?_\d PfkXc Oljg\e[\[ Ofc`[j &Jfe+B`ck\iXYc\ N\j`[l\' ACJ.65
C\e\iXc ?_\d ?_\d`ZXc Kop^\e @\d8 DXZ_ 6...* =hl\flj OXdgc\j + Of`c If[`]`\[ ACJ.77
C\e\iXc ?_\d DXi[e\jj =j ?XZf1 >p P`kiXk`fe ACJ/./
C\e\iXc ?_\d Kik_fg_fjg_Xk\ ACJ/.0
C\e\iXc ?_\d J`kif^\e* J`ki`k\ +PfkXc+SXk\ij-OfclYc\+Of`cj ACJ/.1
C\e\iXc ?_\d PliY`[`kp* /6.,/ ACJ//4
C\e\iXc ?_\d Olc]`[\ ACJ//6
C\e\iXc ?_\d Olc]`k\, ACJ//7
C\e\iXc ?_\d =ggXi\ek ?fcfi >p R`jlXc ?fdgXi`jfe I\k_f[ ACJ/0.
C\e\iXc ?_\d Og\Z`]`Z ?fe[lZkXeZ\ =k 03,. ? ACJ/02
C\e\iXc ?_\d ?_cfi`[\ ACJ/1/
C\e\iXc ?_\d PliY`[`kp ]fi I\kXcj @i`eb`e^ SXk\ij ACJ/10
C\e\iXc ?_\d K[fi $ K[fi Xk Ac\mXk\[ P\dg,&P_i\j_fc[ K[fi P\jk' ACJ/11
C\e\iXc ?_\d >`fcf^`ZXc Kop^\e @\dXe[ &3 @Xp >K@' ACJ/12
C\e\iXc ?_\d S`ebc\i P`kiXk`fe Bfi @K OkXe[Xi[`qXk`fe ACJ/13
C\e\iXc ?_\d @`jjfcm\[ Kop^\e ACJ/14
C\e\iXc ?_\d N\XZk`m\ Olc]`[\ =e[ N\XZk`m\ ?pXe`[\ ACJ/15
C\e\iXc ?_\d E^e`kXY`c`kp ACJ/2.
C\e\iXc ?_\d P?HL + O\d`mfcXk`c\j-I\kXcj AokiXZk`fe ACJ/2/
C\e\iXc ?_\d P?HL+ RfcXk`c\j AokiXZk`fe ACJ/20
C\e\iXc ?_\d LX`ek B`ck\i P\jk ACJ/21
C\e\iXc ?_\d ?pXe`[\j =d\eXYc\ Pf ?_cfi`eXk`fe Li\gXiXk`fe ACJ/22
C\e\iXc ?_\d P\dg\iXkli\ ACJ/24
C\e\iXc ?_\d Ef[`e\* ?fcfi`d\ki`Z =eXcpj`j ACJ/26
C\e\iXc ?_\d gD Yp Ac\Zkif[\ v SXk\i ACJ/3/
C\e\iXc ?_\d OXc`e`kp + OI/6030.> ACJ/36
C\e\iXc ?_\d gD $ ?fiifj`m`kp ]fi Of`cj- Ofc`[ SXjk\j OS264 7.23 ACJ0..
C\e\iXc ?_\d >PQ &Cifjj ?Xcfi`]`Z RXcl\' ACJ0.0
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C\e\iXc ?_\d L\iZ\ek Olc]li ACJ0.1
C\e\iXc ?_\d >lcb @\ej`kp &@ip >Xj`j' ACJ0.2
C\e\iXc ?_\d L\iZ\ek =j_ &@ip >Xj`j' ACJ0.3
C\e\iXc ?_\d PfkXc Ki^Xe`Z ?fek\ek ACJ0.4
C\e\iXc ?_\d ?pXe`[\ &HXZ_Xk =lkfXeXcpq\i' ACJ0.5
C\e\iXc ?_\d PfkXc ?_cfi`e\ =OPI @6.6+7/ ACJ0.6
C\e\iXc ?_\d PfkXc Ki^Xe`Z ?_cfi`e\ =OPI @6.6+7/ ACJ0.7
C\e\iXc ?_\d PfkXc Ga\c[X_c J`kif^\e &HXZ_Xk =lkfXeXcpq\i' ACJ0/.
C\e\iXc ?_\d Og\Z`]`Z CiXm`kp ACJ0//
C\e\iXc ?_\d D\oXmXc\ek ?_ifd`ld &Of`cj' ACJ0/2
C\e\iXc ?_\d =ddfe`X &HXZ_Xk =lkfXeXcpq\i' ACJ0/4
C\e\iXc ?_\d L_\efcj &HXZ_Xk =lkfXeXcpq\i' ACJ0/5
C\e\iXc ?_\d PfkXc Ki^Xe`Z DXc`[\j ACJ0/6
C\e\iXc ?_\d PfkXc Ki^Xe`Z DXc`[\j* Ofc`[ =e[ K`c IXki`Z\j ACJ0/7
C\e\iXc ?_\d Lfli Lf`ek ACJ00/
C\e\iXc ?_\d >Xj\ O\[`d\ek Ee L\kifc\ld OXdgc\j ACJ000
C\e\iXc ?_\d SXk\i ?fek\ek Ee L\kifc\ld OXdgc\j ACJ001
C\e\iXc ?_\d E^e`kXY`c`kp* >lej\e >lie\i I\k_f[ ACJ004
C\e\iXc ?_\d Ki^Xe`Z IXkk\i &Hfjj fe E^e`k`fe' ACJ005
C\e\iXc ?_\d Olc]`[\ =eXcpj`j Bfi N\XZk`m\ Olc]`[\j ACJ006
C\e\iXc ?_\d D\oXmXc\ek ?_ifd`ld Ee SXk\ij Yp AL= 5/74X If[, ACJ01.
C\e\iXc ?_\d D\oXmXc\ek ?_ifd`ld Ee SXk\ij Yp OI/6 23.. ?N @ ACJ01/
C\e\iXc ?_\d PfkXc L\kifc\ld Dp[ifZXiYfej Yp EN S`k_ =OA AokiXZk, ACJ010
C\e\iXc ?_\d PfkXc Ki^Xe`Z ?XiYfe Ee Of`c OXdgc\j ACJ011
C\e\iXc ?_\d PfkXc Ki^Xe`Z ?XiYfe Ee =hl\flj OXdgc\j ACJ012
C\e\iXc ?_\d gD Xe[ ?fiifj`m`kp ]fi =hl\flj Xe[ Ilck`g_Xj`Z SXjk\j ACJ016
C\e\iXc ?_\d Opek_\k`Z Li\Z`g`kXk`fe H\XZ_`e^ LifZ\[li\ ]fi Jfe+RfcXk`c\ =eXc, ACJ017
C\e\iXc ?_\d Opek_\k`Z Li\Z`g`kXk`fe H\XZ_`e^ LifZ\[li\ ]fi RfcXk`c\ =eXcpk\j ACJ02.
C\e\iXc ?_\d ?Xk`fe AoZ_Xe^\ ?XgXZ`kp K] Of`cj &Of[`ld =Z\kXk\' ACJ020
C\e\iXc ?_\d B\iiflj Eife ACJ021
C\e\iXc ?_\d Bi\fe+//1 N\ZpZc`e^ LifZ\[li\ ACJ024
C\e\iXc ?_\d Og\Z`]`Z CiXm`kp &Bfi Ocl[^\j =e[ Ofc`[j' ACJ025
C\e\iXc ?_\d J+D\oXe\ AokiXZk, IXk, $ O`c`ZX C\c Pi\Xkd\ek Yp CiXm`d\ki`Z =eXc, ACJ027
C\e\iXc ?_\d K`c $ Ci\Xj\ v CiXm`d\ki`Z =eXc, &Of $ Oc' v D\oXe\ AokiXZk`fe ACJ03.

C\e\iXc ?_\d J\lkiXc H\XZ_`e^ f] Ofc`[ SXjk\ OXd, Qj`e^ O_Xb\ AokiXZk`fe ACJ030
C\e\iXc ?_\d Ko`[Xk`fe+N\[lZk`fe Lfk\ek`Xc ACJ031
C\e\iXc ?_\d P`kiXd\ki`Z I\k_f[ Bfi Bi\\ ?XiYfe @`fo`[\ ACJ033
C\e\iXc ?_\d PfkXc L_fjg_fiflj AL= 143,1 ACJ034
C\e\iXc ?_\d @`jjfcm\[ O`c`ZX ACJ035
C\e\iXc ?_\d CiX`e O`q\ Xe[ O`\m\ P\jk`e^ ACJ036
C\e\iXc ?_\d DXi[e\jj >p ?XcZlcXk`fe ACJ037
C\e\iXc ?_\d Og\Zkifg_fkfd\k\i ?Xc`YiXk`fe ?_\Zb ACJ04.
C\e\iXc ?_\d IXjjXZ_ljj\kkj O`\m\ P\jk ACJ040
C\e\iXc ?_\d RfcXk`c\ Oljg\e[\[ Ofc`[j ACJ042
C\e\iXc ?_\d QeYlie\[ ?fdYljk`Yc\j &RfcXk`c\ Ofc`[j' ACJ044
C\e\iXc ?_\d LXik`ZlcXk\ IXkk\i ACJ045
C\e\iXc ?_\d Aclki`Xk\ Li\gXiXk`fe ACJ046
C\e\iXc ?_\d L_fjg_filj* Dp[ifcpqXYc\ ACJ05/
C\e\iXc ?_\d L\iZ_cfiXk\ Yp Efe ?_ifdXkf^iXg_p `e Cifle[nXk\i Xe[ Of`c ACJ050
C\e\iXc ?_\d L\iZ\ek H`g`[j Yp CiXm`d\ki`Z =eXcpj`j ACJ051
C\e\iXc ?_\d ?pXe`[\ @`jk`ccXk`fe-=hl\flj OXdgc\j-I`Zif I\k_f[ ACJ053
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C\e\iXc ?_\d ?pXe`[\ @`jk`ccXk`fe-Of`c OXdgc\j-I`Zif I\k_f[ ACJ054
C\e\iXc ?_\d ?Xc`YiXk`fe f] C\e\iXc ?_\d`jkip @`jk`ccXk`fe PlY\j ACJ055
C\e\iXc ?_\d L_\efcj @`jk`ccXk`fe* SXk\i OXdgc\j ACJ057
C\e\iXc ?_\d L_\efcj I`Zif @`jk`ccXk`fe* Of`c OXdgc\j ACJ06.
C\e\iXc ?_\d Eefi^Xe`Z =e`fej @\k\id`eXk`fe Yp `fe Z_ifdXkf^iXg_p lj`e^ E? 0... ACJ06/
C\e\iXc ?_\d H\XZ_`e^ f] Ofc`[ SXjk\ OXdgc\j lj`e^ ?_`eX H\XZ_`e^ LifZ\[li\ ACJ061
C\e\iXc ?_\d =ddfe`X @`jk`ccXk`fe* SXk\i $ Ofc`[ jXdgc\j ACJ062
C\e\iXc ?_\d S\Xb =Z`[ @`jjfZ`XYc\ ?pXe`[\ - I`Zif+@`jk`ccXk`fe I\k_f[ ACJ064
C\e\iXc ?_\d B\iiflj Eife ]fi D\oXmXc\ek ?_ifd`ld OXdgc\ ?_XiXZk\i`qXk`fe ACJ066
C\e\iXc ?_\d ?Xc`YiXk`fe f] ?fc`]fid ?fcc\Zk`fe >fkkc\j ACJ065
C\e\iXc ?_\d Eefi^Xe`Z ?XiYfe Yp ?XcZlcXk`fe ACJ067
C\e\iXc ?_\d LifZ\[li\ ]fi Dfdf^\e`qXk`fe f] >`fkX OXdgc\j ACJ07.
C\e\iXc ?_\d D\oXmXc\ek ?_ifd`ld `e SXk\i Yp Efe ?_ifdXkf^iXg_p ACJ07/
C\e\iXc ?_\d D\oXmXc\ek ?_ifd`ld `e Of`cj Yp Efe ?_ifdXkf^iXg_p ACJ070
C\e\iXc ?_\d LifZ\[li\ ]fi SXe[ I`o\i Dfdf^\e`qXk`fe f] Of`c OXdgc\j ACJ071
C\e\iXc ?_\d Dp[if^\e Olc]`[\ ACJ072
C\e\iXc ?_\d P?HLIA+Ilck`gc\ AokiXZk`fej LifZ\[li\ ACJ073
C\e\iXc ?_\d If[`]`\[ Aclki`Xk\ Li\gXiXk`fe ACJ074
C\e\iXc ?_\d LifZ\[li\ ]fi LXik`Zc\ O`q\ N\[lZk`fe &?ilj_`e^' f] Ofc`[ IXki`Z\j ACJ075
C\e\iXc ?_\d =Z`[ RfcXk`c\ Olc]`[\j ACJ076
C\e\iXc ?_\d Lfi\ SXk\i AokiXZk`fe ]ifd Of`cj ]fi JRK? Xe[ I\kXcj =eXcpj`j ACJ077
C\e\iXc ?_\d Ef[`[\* ?fcfi`d\ki`Z =eXcpj`j ACJ1..
C\e\iXc ?_\d L\iZ\ek Ofc`[j Xe[ If`jkli\ `e Of`c-Ofc`[ IXki`Z\j ACJ1./
C\e\iXc ?_\d Qe+Efe`q\[ =ddfe`X AJC1.0
C\e\iXc ?_\d @\ej`kp* =OPI @\]`e`k`fe ACJ1.1
C\e\iXc ?_\d DAI Yp CiXm`d\ki`Z =eXcpj`j Qj`e^ Ofc`[ L_Xj\ AokiXZk`fe ACJ1.2
C\e\iXc ?_\d D\oXmXc\ek ?_ifd`ld fe S`g\ OXdgc\j ACJ1.3
C\e\iXc ?_\d If[`]`\[ I\_c`Z_ >l]]\i gD ACJ1.4
C\e\iXc ?_\d OZi\\e`e^ LifZ\[li\ kf k\jk ]fi gi\j\eZ\ f] jlc]`[\ ACJ1.5
C\e\iXc ?_\d >cXZb ?XiYfe `e Of`c OXdgc\j ACJ1.6
C\e\iXc ?_\d L_pj`ZXc =gg\XiXeZ\ &OXdgc\ @\jZi`gk`fe' ACJ1.7
C\e\iXc ?_\d Kik_fg_fjg_Xk\ ACJ1/.

BXZ`c`k`\j IX`ek, BXZ`c`k`\j IX`ek\eXeZ\ ABI../

B`\c[ Kg\iXk`fej =hl\flj CiXY OXdgc`e^ LifZ\[li\j ABL../
B`\c[ Kg\iXk`fej Qj\ f] =lkfdXk`Z SXjk\nXk\i OXdgc\i ABL..0
B`\c[ Kg\iXk`fej Bi\\ Xe[ PfkXc i\j`[lXc ?_cfi`e\ ABL..1
B`\c[ Kg\iXk`fej @\ZfekXd`eXk`fe f] OXdgc`e^ Ahl`gd\ek ABL..2
B`\c[ Kg\iXk`fej @`jjfcm\[ Kop^\e ABL..3
B`\c[ Kg\iXk`fej @`jjfcm\[ Kop^\e Yp S`ebc\i P`kiXk`fe ABL..4
B`\c[ Kg\iXk`fej I\kXc OXdgc\ B`\c[ B`ck\i`e^ LifZ\[li\ ABL..6
B`\c[ Kg\iXk`fej OXdgc`e^ LifZ\[li\ ]fi Ife`kfi`e^ S\ccj ABL./1
B`\c[ Kg\iXk`fej OlYjli]XZ\ Of`c OXdgc`e^ LifZ\[li\ ABL./4
B`\c[ Kg\iXk`fej Oli]XZ\ Of`c OXdgc`e^ LifZ\[li\ ABL./5
B`\c[ Kg\iXk`fej N\j`[\ek`Xc LfkXYc\ S\cc OXdgc`e^ LifZ\[li\ ABL./6
B`\c[ Kg\iXk`fej LfkXYc\ SXk\i H`e\ OXdgc`e^ LifZ\[li\ ABL./7
B`\c[ Kg\iXk`fej OXdgc`e^ ]fi JF Li`mXk\ S\cc P\jk`e^ =Zk ABL.0.
B`\c[ Kg\iXk`fej B`\c[ OXdgc`e^ ?AKi[`eXk\j Yp CLO ABL.0/
B`\c[ Kg\iXk`fej OXdgc`e^ @i`eb`e^ SXk\i S\ccj ]fi RfcXk`c\ Ki^Xe`Zj ABL.00
B`\c[ Kg\iXk`fej OXdgc`e^ @i`eb`e^ SXk\i S\ccj ]fi I\kXcj ABL.01
B`\c[ Kg\iXk`fej OXdgc`e^ @i`eb`e^ SXk\i S\ccj ]fi J`kiXk\j $ J`ki`k\j ABL.02
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B`\c[ Kg\iXk`fej OXdgc`e^ @i`eb`e^ SXk\i S\ccj ]fi Cifjj =cg_X ABL.03
B`\c[ Kg\iXk`fej OXdgc`e^ @i`eb`e^ SXk\i S\ccj ]fi ?fc`]fid >XZk\i`X ABL.04
B`\c[ Kg\iXk`fej OXdgc`e^ @i`eb`e^ SXk\i S\ccj ]fi gD ABL.05
B`\c[ Kg\iXk`fej @fZld\ekXk`fe N\hl`i\d\ekj ]fi B`\c[ O\im`Z\j ABL.06
B`\c[ Kg\iXk`fej B`\c[ Ko`[Xk`fe+N\[lZk`fe Lfk\ek`Xc ABL.07
B`\c[ Kg\iXk`fej PliY`[`kp* B`\c[ P\jk ABL.1.
B`\c[ Kg\iXk`fej =eXcpj`j ]fi @`jjfcm\[ Kop^\e Yp @K LifY\ ABL.1/
B`\c[ Kg\iXk`fej B`\c[ gD `e SXk\i Yp Ac\Zkif[\ ABL.10
B`\c[ Kg\iXk`fej B`\c[ I\Xjli\d\ek f] Og\Z`]`Z ?fe[lZkXeZ\ Xe[ N\j`jk`m`kp ABL.11

D\Xck_ $ OX]\kp ?fekXd`eXk`fe =mf`[XeZ\ LifZ\[li\ ADO../
D\Xck_ $ OX]\kp I\Xjli`e^ BXZ\ R\cfZ`k`\j `e HXYfiXkfip Bld\ Dff[j ADO..0
D\Xck_ $ OX]\kp Lifg\i DXe[c`e^ f] ?fdgi\jj\[ CXj ?pc`e[\ij ADO..1
D\Xck_ $ OX]\kp OXdgc\ Xe[ SXjk\ @`jgfjXc &Bfid\icp AOI..1' ADO..2
D\Xck_ $ OX]\kp DXe[c`e^ Xe[ IXeX^\d\ek f] Eefi^Xe`Z SXjk\j &Bfid\icp ACJ043' ADO..3
D\Xck_ $ OX]\kp DXe[c`e^* Pi\Xkd\ek* Xe[ @`jgfjXc f] Bfi\`^e Of`cj ADO..4
D\Xck_ $ OX]\kp IXeX^\d\ek f] Ee[ljki`Xc Lif[lZk OXdgc\j ADO..5
D\Xck_ $ OX]\kp Ki^Xe`Z Li\g =`i Ife`kfi`e^ ADO..6
D\Xck_ $ OX]\kp HXYfiXkfip R`j`kfi OX]\kp LifZ\[li\ ADO..7

Ee]fidXk`fe P\Z_ Ee]fidXk`fe O\Zli`kp $ Eek\^i`kp LifZ\[li\ AIE../
Ee]fidXk`fe P\Z_ LifZ\[li\j ]fi N\hl\jk`e^ Of]knXi\ fi Of]knXi\ N\m`j`fej AIE..0
Ee]fidXk`fe P\Z_ @\m\cfgd\ek* Edgc\d\ekXk`fe* @\c`m\ip* $ N\m`j`fe f] A@@j AIE..1
Ee]fidXk`fe P\Z_ @XkX Opjk\dj IX`ek\eXeZ\ Xe[ Ee]fidXk`fe DXe[c`e^ AIE..4

I\kXcj =eXcpj`j I\iZlip =eXcpj`j f] Jfe+LfkXYc\ Xe[ LfkXYc\ SXk\i OXdgc\j AI=0/3
I\kXcj =eXcpj`j I\kXcj Yp E?L+IO8 AL= 0..,6 AI=0/4
I\kXcj =eXcpj`j I\kXcj Yp E?L+IO8 OS624 4.0. AI=0/5
I\kXcj =eXcpj`j I\kXcj Yp E?L =kfd`Z Ad`jj`fe Og\Zkifd\kip lj`e^ Ofc`[ OkXk\ E?L AI=000
I\kXcj =eXcpj`j I\kXcj Yp E?L =kfd`Z Ad`jj`fe Og\Zkifd\kip v AL= 0..,5 AI=001
I\kXcj =eXcpj`j Hfn H\m\c I\iZlip Yp AL= /41/ AI=002
I\kXcj =eXcpj`j Hfn H\m\c I\iZlip Yp AL= 023,5 AI=003
I\kXcj =eXcpj`j I\kXcj Yp `e[lZk`m\cp Zflgc\[ gcXjdX+IXjj Og\Zkifd\kip &E?L+IO' AI=004

I\kXcj =eXcpj`j
I\kXcj Yp Ee[lZk`m\cp Zflgc\[ gcXjdX Xkfd`Z \d`jj`fe jg\Zkifd\kip &E?L' lj`e^
Qj`e^ Ofc`[ OkXk\ E?L AI=005

I\kXcj =eXcpj`j ?fc[ RXgfi =eXcpj`j f] I\iZlip Bfi Of`c OXdgc\j AI=006

I\kXcj Li\g @`^\jk`fe f] @S ]fi E?L =eXcpj`j AIL.26
I\kXcj Li\g Jfe+LfkXYc\ SXk\ij @`^\jk`fe Bfi E?L-BcXd\ =eXcpj`j AIL.5.
I\kXcj Li\g Of`c @`^\jk`fe Bfi E?L =eXcpj`j AIL.51
I\kXcj Li\g Jfe+LfkXYc\ SXk\i @`^\jk`fe ]fi BcXd\-E?L &PfkXc $ @`jjfcm\[' AIL.6/
I\kXcj Li\g @`^\jk`fe K] Jfe+LfkXYc\ SXk\ij Bfi PfkXc N\Zfm\iXYc\ I\kXcj AIL0..
I\kXcj Li\g I\kXcj Og`b`e^ Ofclk`fe Xe[ OkXe[Xi[j Li\gXiXk`fe Xe[ Qj\ AIL0.0
I\kXcj Li\g ?Xc`YiXk`fe f] I\kXcj @`^\jk`fe PlY\j AIL0.1
I\kXcj Li\g E?L Xe[ E?L-IO =eXcpj`j f] PLLI+/. B`ck\ij AIL0.5
I\kXcj Li\g @`^\jk`fe f] SXk\ij ]fi =Z`[ AokiXZkXYc\ I\kXcj AIL0.6
I\kXcj Li\g HXY Li\j\imXk`fe B`ckiXk`fe f] I\kXcj OXdgc\j AIL0.7
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I`ZifY`fcf^p I`ZifY`fcf^`ZXc MlXc`kp ?fekifc AI>../
I`ZifY`fcf^p ?fc`]fid* PfkXc >p ?fc`c\ik* OI/6 7001 > AI>..0
I`ZifY`fcf^p PfkXc ?fc`]fid8 I\dYiXe\ B`ckiXk`fe-B\ZXc ?fc`]fid ?fe]`idXk`fe AI>..1
I`ZifY`fcf^p PfkXc LcXk\ ?flek OI/6 70/3> AI>..6
I`ZifY`fcf^p C\e\iXc L\kifc\ld @\^iX[\ij AI>..7
I`ZifY`fcf^p ?Xc`YiXk`fe f] I`ZifY`fcf^p ?fc`]fid ?fcc\Zk`fe >fkkc\j AI>./.
I`ZifY`fcf^p ?fc`]fid* B\ZXc AI>/05

Ki^Xe`Zj+C? O\d`+RfcXk`c\ L\kifc\ld Lif[lZkj `e D0K+JFKM=03 AC?/./
Ki^Xe`Zj+C? @`Yifdf+1+Z_cfifgifgXe\ $ /*0*1+Pi`Z_cfifgifgXe\ AC?3.2

Ki^Xe`Zj+C? RfcXk`c\ =ifdXk`Zj `e SXjk\nXk\i Yp AL=+4.0 AC?4.0
Ki^Xe`Zj+C? =Zifc\`e Xe[ =Zipcfe`ki`c\ Yp AL= 4.1 AC?4.1
Ki^Xe`Zj+C? L\jk`Z`[\j $ L?>j `e SXjk\nXk\i Yp AL= 4.6 AC?4.6
Ki^Xe`Zj+C? LfcpXifdXk`Z Dp[ifZXiYfej AC?4/.
Ki^Xe`Zj+C? /*0+@>A* /*0+@>+1+?L $ /*0*1+P?L Yp I`Zif+\okiXZk`fe Xe[ C? AC?6.//
Ki^Xe`Zj+C? RfcXk`c\ =ifdXk`Zj DXcfZXiYfej Yp OS6.0/ AC?6.0/>
Ki^Xe`Zj+C? L\jk`Z`[\j =eXcpj`j Yp OS6.6/ AC?6.6/
Ki^Xe`Zj+C? L?> =eXcpj`j OS6.60 AC?6.60
Ki^Xe`Zj+C? L=Dj Yp OS624+6/.. AC?6/..
Ki^Xe`Zj+C? D\iY`Z`[\j Yp OS624 v 6/3/ AC?6/3/
Ki^Xe`Zj+C? ?fee, PfkXc O\d`+mfcXk`c\ L\kifc\ld Dp[ifZXiYfej AC??PCNK
Ki^Xe`Zj+C? =cZf_fcj Yp @`i\Zk =hl\flj Eea\Zk`fe C?-BE@ OS 6./3 AC?=H@=E
Ki^Xe`Zj+C? =eXcpj`j f] Aogcfj`m\j Yp C?-A?@ AC?>QO=?D+

LLI
Ki^Xe`Zj+C? ?fee\Zk`Zlk AokiXZkXYc\ L\kifc\ld Dp[ifZXiYfe =eXcpj`j AC??PAPLD
Ki^Xe`Zj+C? L\kifc\ld NXe^\ Ki^Xe`Zj =eXcpj`j >p C?-BE@ &Bcfi`[X' AC?BHLNK
Ki^Xe`Zj+C? IXjjXZ_lj\kkj AokiXZkXYc\ L\kifc\ld Dp[ifZXiYfej AC?I=ALD
Ki^Xe`Zj+C? IXjjXZ_lj\kkj RfcXk`c\ L\kifc\ld Dp[ifZXiYfej AC?I=RLD
Ki^Xe`Zj+C? J\n F\ij\p AokiXZkXYc\ L\kifc\ld Dp[ifZXiYfej AC?JFALD
Ki^Xe`Zj+C? K`c E[\ek`]`ZXk`fe Yp CXj ?_ifdXkf^iXg_p B`e^\igi`ek AC?KEHE@

Ki^Xe`Zj+C? P\oXj PfkXc L\kifc\ld Dp[ifZXiYfej AC?PT/..3
Ki^Xe`Zj+C? S`jZfej`e @`\j\c NXe^\ Ki^Xe`Zj AC?SE@NK

Ki^Xe`Zj+C?-IO RfcXk`c\ Ki^Xe`Zj `e @i`eb`e^ SXk\i Yp AL= 302 AIO302
Ki^Xe`Zj+C?-IO RfcXk`c\ Ki^Xe`Zj `e SXjk\nXk\i Yp AL= 402 AIO402
Ki^Xe`Zj+C?-IO O\d`+RfcXk`c\ Ki^Xe`Zj Yp AL= 403 AIO403
Ki^Xe`Zj+C?-IO RfcXk`c\ Ki^Xe`Zj Yp OS604.> AIO604.>
Ki^Xe`Zj+C?-IO Ak_pc\e\-Lifgpc\e\ CcpZfc =eXcpj`j @=E+C?-IO&OEI' AIO604.@=E
Ki^Xe`Zj+C?-IO O\d`+RfcXk`c\ Ki^Xe`Zj Yp OS605. AIO605.

Ki^Xe`Zj+C?-IO
J@I= >p Z_\d`ZXc Efe`qXk`fe CXj ?_ifdXkf^iXg_p-dXjj jg\Zkifd\kip &C?-IO'
S`k_ cXi^\ mfcld\ `ea\Zk`fe AIOJ@I=

Ki^Xe`Zj Li\g Li\g f] >Xj\ J\lkiXc-=Z`[ AokiXZkXYc\j8 SXk\i IXki`Z\j AKL../

Ki^Xe`Zj Li\g AokiXZk`fe f] O\d`mfcXk`c\ Ki^Xe`Zj ]ifd Ofc`[j >p Ofe`ZXk`fe AKL..1
Ki^Xe`Zj Li\g =cld`eX ?c\Xelg f] Ki^Xe`Z AokiXZkj8 OS14/. AKL..3
Ki^Xe`Zj Li\g ?fek`elflj H`hl`[-H`hl`[ AokiXZk`fe SXk\i8 OS130.? AKL..5
Ki^Xe`Zj Li\g Olc]li ?c\Xelg f] Ki^Xe`Z AokiXZkj8 OS624 144.> AKL.//
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Ki^Xe`Zj Li\g P\jk`e^ $ =ggifmXc K] Ki^Xe`Zj Ofcm\ekj AKL./1
Ki^Xe`Zj Li\g Li\gXiXk`fe $ Qj\ f] I@H ?_\Zb Ofclk`fe AKL./2
Ki^Xe`Zj Li\g Li\gXiXk`fe f] L\kifc\ld K`cj $ Ki^Xe`Z SXjk\j ]fi L?>j Yp OS 6.60 AKL./5
Ki^Xe`Zj Li\g N\dfmXc f] Olc]li ]ifd AokiXZkj n`k_ P\kiXYlkpcXddfe`ld Olc]`k\ AKL./6
Ki^Xe`Zj Li\g Ofo_c\k AokiXZk`fe f] Ofc`[j Bfi O\d`+RfcXk`c\ Ki^Xe`Zj AKL.0.
Ki^Xe`Zj Li\g Li\gXiXk`fe f] L\kifc\ld Lif[lZkj ]fi AL= 6.6/ AKL.0/
Ki^Xe`Zj Li\g Li\gXiXk`fe f] L\kifcl\d Lif[lZkj ]fi >J= Yp AL= 605.? AKL.00
Ki^Xe`Zj Li\g Li\gXiXk`fe ]fi =hl\flj @NK ]fi S`jZfej`e AKL.01
Ki^Xe`Zj Li\g Ofcm\ek AokiXZk`fe ]fi Of`c-O\[`d\ek @NK ]fi S`jZfej`e AKL.02
Ki^Xe`Zj Li\g Li\jjli`q\[ Bcl`[ AokiXZk`fe &=OA' AKL.2.=
Ki^Xe`Zj Li\g I`ZifnXm\ AokiXZk`fe f] L\jk`Z`[\j $-fi L?>j ]ifd jfc`[ jXdgc\j AKL1324
Ki^Xe`Zj Li\g ?Xc`YiXk`fe f] AokiXZk R`Xcj AKL.04
Ki^Xe`Zj Li\g =cld`eX ?fclde ?c\Xelg OS14// AKL14//
Ki^Xe`Zj Li\g Bcfi`j`c ?fclde ?c\Xelg OS140. AKL140.
Ki^Xe`Zj Li\g O`c`ZX C\c ?c\Xelg OS141. AKL141.
Ki^Xe`Zj Li\g =Z`[ >Xj\ LXik`k`fe`e^ OS143. AKL143.
Ki^Xe`Zj Li\g Olc]li`Z =Z`[-L\idXe^XeXk\ ?c\Xelg OS1443 AKL1443
Ki^Xe`Zj Li\g Lli^\+=e[+PiXg AokiXZk`fe K] =hl\flj OXdgc\j AKL3.1.
Ki^Xe`Zj Li\g ?fcc\Zk`fe-Li\j\imXk`fe f] Ofc`[j ]fi RK =eXcpj`j8 3.13 AKL3.13
Ki^Xe`Zj Li\g ?c\Xelg f] Ki^Xe`Z AokiXZkj Yp C\c L\id\Xk`fe ?_ifdXkf^iXg_p AKLCL?

Ki^Xe`Zj + H? L=Dj >p DLH? Qj`e^ OS+624 I\k_f[ 61/. AH?61/.

Lifa\Zk I^dk LifZ\[li\ Bfi P_\ IXeX^\d\ek K] ?c`\ek Lifa\Zkj ALI../
Lifa\Zk I^dk ?c`\ek Og\Z`]`Z I\k_f[ If[`]`ZXk`fej ALI..0
Lifa\Zk I^dk LifZ\[li\ Bfi P_\ Jfk`]`ZXk`fe K] @S AoZ\\[\eZ\j ALI..1
Lifa\Zk I^dk @XkX Aekip ]fi OXdgc\ Hf^+Ee ALI..2

MlXc`kp =jjliXeZ\ Li\gXiXk`fe* =ggifmXc* @`jki`Ylk`fe $ =iZ_`m`e^ f] OKLj AM=../
MlXc`kp =jjliXeZ\ ?Xc`YiXk`fe f] =eXcpk`ZXc >XcXeZ\j AM=..0
MlXc`kp =jjliXeZ\ ?Xc`YiXk`fe f] P_\idfd\k\ij AM=..1
MlXc`kp =jjliXeZ\ ?Xc`YiXk`fe Xe[ Qj\ f] =lkf+L`g\kk\j AM=..2
MlXc`kp =jjliXeZ\ P\dg\iXkli\ Ife`kfi`e^+ AM=..3
MlXc`kp =jjliXeZ\ OXdgc\ ?fekX`e\i ?c\Xe`e^ $ MlXc`kp ?fekifc AM=..4
MlXc`kp =jjliXeZ\ ?Xc`YiXk`fe f] Gl[\ieX+@Xe`j_ ?fcc\Zk`fe PlY\j AM=..5
MlXc`kp =jjliXeZ\ Li\gXiXk`fe Xe[ =eXcpj`j f] OXdgc\ Li\j\imXk`m\j AM=..6
MlXc`kp =jjliXeZ\ L\ijfee\c PiX`e`e^ Xe[ =eXcpjk Lif]`Z`\eZp AM=..7
MlXc`kp =jjliXeZ\ OXdgc\ >XkZ_`e^ LifZ\[li\ AM=./.
MlXc`kp =jjliXeZ\ ?fii\Zk`m\ =Zk`fe LifZ\[li\ AM=.//
MlXc`kp =jjliXeZ\ CcXjjnXi\ Li\gXiXk`fe Bfi Eefi^Xe`Z HXY Qj\ AM=./0
MlXc`kp =jjliXeZ\ Li\gXiXk`fe K] CcXjjnXi\ Bfi Ki^Xe`Zj AokiXZk`fe AM=./1
MlXc`kp =jjliXeZ\ OkXe[Xi[j PiXZ\XY`c`kp @fZld\ekXk`fe LifZ\[li\ AM=./2
MlXc`kp =jjliXeZ\ P\dgcXk\ ]fi OkXe[Xi[ Kg\iXk`e^ LifZ\[li\j AM=./4
MlXc`kp =jjliXeZ\ IXeX^\d\ek-N\gfik`e^ K] Lif]`Z`\eZp P\jk &LP' OXdgc\j AM=./5
MlXc`kp =jjliXeZ\ ?i\Xk`e^-@`jki`Ylk`e^-PiXZb`e^ Eek\ieXc ?_X`ej K] ?ljkf[p AM=./6
MlXc`kp =jjliXeZ\ ?i\Xk`e^ J\n =ZZflekj AM=./7
MlXc`kp =jjliXeZ\ ?i\Xk`e^ J\n Lifa\Zkj AM=.0.
MlXc`kp =jjliXeZ\ ?i\Xk`e^ Lif[lZk ?f[\j AM=.0/
MlXc`kp =jjliXeZ\ LifZ\[li\j Bfi P_\ LliZ_Xj\ K] HXYfiXkfip Olggc`\j AM=.01
MlXc`kp =jjliXeZ\ ?fekifc $ =iZ_`m`e^ K] HXYfiXkfip @fZld\ekj AM=.03
MlXc`kp =jjliXeZ\ ?fe]`[\ek`Xc`kp Lifk\Zk`fe LifZ\[li\j AM=.05
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MlXc`kp =jjliXeZ\ MlXc`kp Opjk\d N\m`\n AM=.06
MlXc`kp =jjliXeZ\ ?fekiXZk N\m`\n AM=.07
MlXc`kp =jjliXeZ\ LifZ\[li\ ]fi k_\ @\m\cfgd\ek Xe[ =ggc`ZXk`fe f] I@Hj Xe[ NHj AM=.1.
MlXc`kp =jjliXeZ\ OlYZfekiXZk`e^ LifZ\[li\j AM=.1/
MlXc`kp =jjliXeZ\ O`^eXkli\ =lk_fi`kp AM=.10
MlXc`kp =jjliXeZ\ N\m`\n f] Eefi^Xe`Z @XkX AM=.12
MlXc`kp =jjliXeZ\ N\m`\n f] Ki^Xe`Z @XkX AM=.13
MlXc`kp =jjliXeZ\ @fZld\ekXk`fe f] Ahl`gd\ek IX`ek\eXeZ\ AM=.14
MlXc`kp =jjliXeZ\ LifZ\[li\j ]fi =ZZ\gk`e^ @\gXikli\j ]ifd HXYfiXkfip Og\Z`]`ZXk`fej AM=.15
MlXc`kp =jjliXeZ\ ?c`\ek ?fdgcX`ekj N\jfclk`fe LifZ\[li\ AM=.16
MlXc`kp =jjliXeZ\ Adgcfp\\ P\Z_e`ZXc Ak_`Zj N\jgfej`Y`c`k`\j AM=.17
MlXc`kp =jjliXeZ\ Eek\ieXc =l[`k LifZ\[li\ AM=.2/
MlXc`kp =jjliXeZ\ LifZ\[li\ ]fi KYkX`e`e^ N\gi\j\ekXk`m\ OXdgc\ =c`hlfkj AM=.20
MlXc`kp =jjliXeZ\ LifZ\[li\ ]fi @\m\cfgd\ek $lj\ f] Ee+Dflj\ M ? ?i`k\i`X AM=.21
MlXc`kp =jjliXeZ\ IXelXc Eek\^iXk`fe f] ?_ifdXkf^iXg_`Z L\Xbj AM=.22
MlXc`kp =jjliXeZ\ @\`fe`q\[ SXk\i MlXc`kp ?fekifc AM=.24
MlXc`kp =jjliXeZ\ IXeX^\d\ek Xe[ ?fekifc f] ?_Xe^\ AM=.25
MlXc`kp =jjliXeZ\ HXYfiXkfip Ahl`gd\ek LliZ_Xj\ Xe[ N\dfmXc Bifd O\im`Z\ AM=.26
MlXc`kp =jjliXeZ\ ?Xc`YiXk`fe f] I`Zifc`k\i Opi`e^\j AM=.27
MlXc`kp =jjliXeZ\ =lkfjXdgc\i R`Xc HXY\c`e^ LifZ\[li\ &]fidXccp AKL.2/+./' AM=.3.
MlXc`kp =jjliXeZ\ gD ]fi RfcXk`c\ OXdgc\j AM=.3/
MlXc`kp =jjliXeZ\ O\d`mfcXk`c\ Og`b\ Ofclk`fe =ZZliXZp R\i`]`ZXk`fe AM=.31
MlXc`kp =jjliXeZ\ MlXc`kp ?fekifc N\m`\n f] @XkX LXZbX^\j AM=.32
MlXc`kp =jjliXeZ\ LifZ\[li\j ]fi @\k\id`e`e^ I\k_f[ ?fdgXiXY`c`kp AM=.33
MlXc`kp =jjliXeZ\ N\]i`^\iXkfi OkfiX^\ Dfc[`e^ >cXeb LifZ\[li\ AM=.34
MlXc`kp =jjliXeZ\ @XkX Eek\^i`kp PiX`e`e^ LifZ\[li\ AM=.35
MlXc`kp =jjliXeZ\ @XkX Eek\^i`kp Ife`kfi`e^ LifZ\[li\ AM=.36
MlXc`kp =jjliXeZ\ LifZ\[li\ ]fi ?fe[lZk`e^ @XkX Eek\^i`kp Eem\jk`^Xk`fej AM=.37

MlXc`kp =jjliXeZ\
MlXc`kp ?fekifc N\hl`i\d\ekj ]fi Ki^Xe`Zj Yp C?-C?IO lj`e^ AL= 3.. $ 4..
O\i`\j* OS624 6... O\i`\j Xe[ ?HL I\k_f[fcf^`\j AM=.4.

MlXc`kp =jjliXeZ\ LifZ\[li\ ]fi k_\ ?fe]`[\ek`Xc N\gfik`e^ f] @XkX Eek\^i`kp Ejjl\j AM=.4/
MlXc`kp =jjliXeZ\ ?Xc`YiXk`fe f] Rfcld\ki`Z @`jg\ej\ij ]fi Rfcld\ ?i`k`ZXc LifZ\jj\j AM=.40
MlXc`kp =jjliXeZ\ ?Xc`YiXk`fe f] Rfcld\ki`Z @`jg\ej\ij - Jfe+?i`k`ZXc Rfcld\j LifZ\jj\j AM=.41
MlXc`kp =jjliXeZ\ CcXjjnXi\ Li\gXiXk`fe ]fi lj\ `e RK= XeXcpj`j AM=.42
MlXc`kp =jjliXeZ\ ?fekifc f] Jfe+?fe]fid`e^ Lif[lZk AM=.43
MlXc`kp =jjliXeZ\ ?c`\ek Jfk`]`ZXk`fe f] G\p L\ijfee\c ?_Xe^\j AM=.44
MlXc`kp =jjliXeZ\ N\m`\n f] Eefi^Xe`Z Jfk\Yffbj AM=.45
MlXc`kp =jjliXeZ\ @`jgfjXc f] Og\ek O\d`+RfcXk`c\ Ki^Xe`Z AokiXZkj AM=.46
MlXc`kp =jjliXeZ\ ?fdgi\jj\[ CXj IXeX^\d\ek AM=.47
MlXc`kp =jjliXeZ\ LifZ\[li\ ]fi PiXZb`e^ MlXc`kp ?fekifc Jfe+?fe]fidXeZ\j AM=.5.

MlXc`kp =jjliXeZ\
LifZ\[li\ ]fi k_\ @\m\cfgd\ek Xe[ =ggc`ZXk`fe f] Aog\i`d\ekXc I\k_f[ @\k\Zk`fe
H`d`kj* c`d`kj f] [\k\Zk`fe* Xe[ c`d`kj f] hlXek`kXk`fe ]fi `efi^Xe`Z Xggc`ZXk`fej AM=.5/

MlXc`kp =jjliXeZ\ LifZ\[li\ ]fi LXik`Zc\ O`q\ N\[lZk`fe &?ilj_`e^'-Dfdf^\e`qXk`fe f] jfc`[ dXki`Z\j AM=.50
MlXc`kp =jjliXeZ\ ?fdgfj`k`e^ OXdgc\j AM=.51

N\gfik C\e\iXk`fe N\gfik C\e\iXk`fev@XkX LXZbX^\ ANC..0

OXdgc\ I^dk, OXdgc\ OkfiX^\ AOI../
OXdgc\ I^dk, ?_X`e K] ?ljkf[p =e[ Hf^ Ee LifZ\[li\ AOI..0
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OXdgc\ I^dk, P\dg\iXkli\ IX`ek\eXeZ\ K] O_`gg`e^ ?AKc\ij AOI..2
OXdgc\ I^dk, ?AKc\i LXZbX^`e^ =e[ O_`gg`e^ LifZ\[li\ AOI..6
OXdgc\ I^dk, LifZ\[li\j ]fi OXdgc\ ?fli`\ij AOI.//
OXdgc\ I^dk, OlddX ?Xe`jk\i O_`gd\ek $ N\ki`\mXc8 JF@AL .1+T+13/13 AOI./0
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3[NYfaR` @RaU\Q AbZOR_ C_\T_NZ 5URZV`a_f 8VRYQ

=cbXc`e`kp OI 010. > @i`eb`e^ SXk\i Eefi^Xe`Z =eXcpj`j

=ddfe`X OI 23..+JD1 D @i`eb`e^ SXk\i Eefi^Xe`Z =eXcpj`j

?_cfi`[\* Bclfi`[\* Olc]Xk\ AL= 1..,. @i`eb`e^ SXk\i Eefi^Xe`Z =eXcpj`j

?_cfi`e\* PfkXc N\j`[lXc OI 23..+?H B @i`eb`e^ SXk\i Eefi^Xe`Z =eXcpj`j

?fcfi* =ggXi\ek OI 0/0. > @i`eb`e^ SXk\i Eefi^Xe`Z =eXcpj`j

?fe[lZk`m`kp OI 03/. > @i`eb`e^ SXk\i Eefi^Xe`Z =eXcpj`j

?pXe`[\ AL= 113,2 @i`eb`e^ SXk\i Eefi^Xe`Z =eXcpj`j

BfXd`e^ =^\ekj &I>=O' OI 332. ? @i`eb`e^ SXk\i Eefi^Xe`Z =eXcpj`j

J`kiXk\ AL= 131,0 @i`eb`e^ SXk\i Eefi^Xe`Z =eXcpj`j

J`ki`k\ OI 23..+JK0 > @i`eb`e^ SXk\i Eefi^Xe`Z =eXcpj`j

K[fi OI 0/3. > @i`eb`e^ SXk\i Eefi^Xe`Z =eXcpj`j

Ki^Xe`Z ?XiYfe* PfkXc &PK?' OI 31/. > @i`eb`e^ SXk\i Eefi^Xe`Z =eXcpj`j

@`jjfcm\[ Ki^Xe`Z ?XiYfe &@K?' 31/. >* ?* @ @i`eb`e^ SXk\i Eefi^Xe`Z =eXcpj`j

Kik_fg_fjg_Xk\ OI 23..+L A @i`eb`e^ SXk\i Eefi^Xe`Z =eXcpj`j

L\iZ_cfiXk\ AL= 1/2,. @i`eb`e^ SXk\i Eefi^Xe`Z =eXcpj`j

gD* Dp[if^\e Efe OI 23..+D) > @i`eb`e^ SXk\i Eefi^Xe`Z =eXcpj`j

O`c`ZX* @`jjfcm\[
OI 23..+O` @&/6k_-/7k_

\[' @i`eb`e^ SXk\i Eefi^Xe`Z =eXcpj`j

P\dg\iXkli\ OI 033. > @i`eb`e^ SXk\i Eefi^Xe`Z =eXcpj`j

PfkXc @`jjfcm\[ Ofc`[j OI 032. ? @i`eb`e^ SXk\i Eefi^Xe`Z =eXcpj`j

PfkXc Ki^Xe`Z DXc`[\j &PKT' OI 310. > @i`eb`e^ SXk\i Eefi^Xe`Z =eXcpj`j

PliY`[`kp AL= /6.,/ @i`eb`e^ SXk\i Eefi^Xe`Z =eXcpj`j

DXi[e\jj* ?XcZ`ld AL= 0..,5 @i`eb`e^ SXk\i I\kXcj =eXcpj`j

DXi[e\jj* PfkXc AL= 0..,5 @i`eb`e^ SXk\i I\kXcj =eXcpj`j

DXi[e\jj* PfkXc OI 012. ? @i`eb`e^ SXk\i I\kXcj =eXcpj`j

I\iZlip AL= 023,/ @i`eb`e^ SXk\i I\kXcj =eXcpj`j

I\kXcj AL= 0..,5 @i`eb`e^ SXk\i I\kXcj =eXcpj`j

I\kXcj AL= 0..,6 @i`eb`e^ SXk\i I\kXcj =eXcpj`j

=cc ?Xk\^fi`\j OXdgc\ DXe[c`e^ LifZ\[li\j Kk_\i J,F,=,?, 58/6+4$7 @i`eb`e^ SXk\i
LSP= OXdgc`e^
LXiXd\k\ij

@>?L* A@> $ P?L AL= 3.2,/ @i`eb`e^ SXk\i Ki^Xe`Zj =eXcpj`j

RfcXk`c\ Ki^Xe`Zj AL= 302,0 @i`eb`e^ SXk\i Ki^Xe`Zj =eXcpj`j

PfkXc ?fc`]fid-A, ?fc` OI 7001 > @i`eb`e^ SXk\i I`ZifY`fcf^p

D\k\ifkifg_`Z >XZk\i`X OI 70/3 > @i`eb`e^ SXk\i I`ZifY`fcf^p

=Z`[`kp Xj ?X?K1 OI 01/. >+// SXjk\nXk\i Eefi^Xe`Z =eXcpj`j

=cbXc`e`kp Xj ?X?K1 OI 010. >+// SXjk\nXk\i Eefi^Xe`Z =eXcpj`j

=ddfe`X OI0. 23..+JD1+>)D+// SXjk\nXk\i Eefi^Xe`Z =eXcpj`j
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>`fZ_\d`ZXc Kop^\e @\dXe[ OI 30/. >+// SXjk\nXk\i Eefi^Xe`Z =eXcpj`j

>ifd`[\* ?_cfi`[\* Bclfi`[\* Olc]Xk\ AL= 1..,. SXjk\nXk\i Eefi^Xe`Z =eXcpj`j

?XiYfeXZ\flj >K@ &?>K@' OI 30/. >+// SXjk\nXk\i Eefi^Xe`Z =eXcpj`j

?_\d`ZXc Kop^\e @\dXe[ &?K@'
OI 300. > fi ?+//* DXZ_
6... SXjk\nXk\i Eefi^Xe`Z =eXcpj`j

?_cfi`[\ OI 23..+?c ?+// SXjk\nXk\i Eefi^Xe`Z =eXcpj`j

?_cfi`e\* PfkXc N\j`[lXc OI 23..+?c B+// SXjk\nXk\i Eefi^Xe`Z =eXcpj`j

?_ifd`ld &RE' OI 13..+?i @ SXjk\nXk\i Eefi^Xe`Z =eXcpj`j

?_ifd`ld &RE' AL= 0/6,4 SXjk\nXk\i Eefi^Xe`Z =eXcpj`j

?fcfi* =ggXi\ek OI 0/0. >+// SXjk\nXk\i Eefi^Xe`Z =eXcpj`j

?pXe`[\ &OXdgc\ Li\gXiXk`fe' OI 23..+?J ?)A SXjk\nXk\i Eefi^Xe`Z =eXcpj`j

?pXe`[\ &=eXcpk`ZXc B`e`j_' AL= 113,2 SXjk\nXk\i Eefi^Xe`Z =eXcpj`j

?pXe`[\ =d\eXYc\ kf ?_cfi`e\
OI 23..+?J+> fi ?+
//)C+// SXjk\nXk\i Eefi^Xe`Z =eXcpj`j

DXi[e\jj* PfkXc Xj ?X?K1 OI 012.?+// SXjk\nXk\i Eefi^Xe`Z =eXcpj`j

Eife* B\iiflj OI 23..+B\ >+// SXjk\nXk\i Eefi^Xe`Z =eXcpj`j

Ga\c[X_c J`kif^\e* PfkXc AL= 13/,0 SXjk\nXk\i Eefi^Xe`Z =eXcpj`j

J`kiXk\-J`ki`k\ AL= 131,0 SXjk\nXk\i Eefi^Xe`Z =eXcpj`j

J`ki`k\ OI 23..+JK0 >+// SXjk\nXk\i Eefi^Xe`Z =eXcpj`j

K`c $ Ci\Xj\* DAI+HH AL= /442= SXjk\nXk\i Eefi^Xe`Z =eXcpj`j

K`c $ Ci\Xj\* OCP+DAI* Jfe+LfcXi AL= /442= SXjk\nXk\i Eefi^Xe`Z =eXcpj`j

Ki^Xe`Z J`kif^\e OI 23..+J >)C SXjk\nXk\i Eefi^Xe`Z =eXcpj`j

Kik_fg_fjg_Xk\ AL= 143,1 SXjk\nXk\i Eefi^Xe`Z =eXcpj`j

Kop^\e* @`jjfcm\[* S`ebc\i
OI23..L A+//OI 23..+
K ?+// SXjk\nXk\i Eefi^Xe`Z =eXcpj`j

Kop^\e* @`jjfcm\[ OI 23..+K C+// SXjk\nXk\i Eefi^Xe`Z =eXcpj`j

gD Dp[if^\e Efe OI 23..+D>+// SXjk\nXk\i Eefi^Xe`Z =eXcpj`j

gD =hl\flj Ac\Zkifd\ki`Z OS+624 7.2.? SXjk\nXk\i Eefi^Xe`Z =eXcpj`j

P\dg\iXkli\ P_\idfd\ki`Z OI 033. >+.. SXjk\nXk\i Eefi^Xe`Z =eXcpj`j

L_\efcj AL= 20.,/)20.,2 SXjk\nXk\i Eefi^Xe`Z =eXcpj`j

L_\efcj &=eXcpk`ZXc B`e`j_' OS624 7.44 SXjk\nXk\i Eefi^Xe`Z =eXcpj`j

L_fjg_filj &PfkXc' AL= 143,1 SXjk\nXk\i Eefi^Xe`Z =eXcpj`j

N\j`[l\* B`ck\iXYc\ &P@O' OI 032. ?+// SXjk\nXk\i Eefi^Xe`Z =eXcpj`j

N\j`[l\* Jfe]`ck\iXYc\ &POO' OI 032. @+// SXjk\nXk\i Eefi^Xe`Z =eXcpj`j

N\j`[l\* O\kkcXYc\ OI 032. B SXjk\nXk\i Eefi^Xe`Z =eXcpj`j

N\j`[l\* PfkXc OI 032. >+// SXjk\nXk\i Eefi^Xe`Z =eXcpj`j

N\j`[l\* RfcXk`c\ AL= /4.,2 SXjk\nXk\i Eefi^Xe`Z =eXcpj`j

PfkXc* ]`o\[* Xe[ mfcXk`c\ jfc`[j &OM=N' OI 032. C* /6k_ A[, SXjk\nXk\i Eefi^Xe`Z =eXcpj`j

OXc`e`kp OI 030. > SXjk\nXk\i Eefi^Xe`Z =eXcpj`j

O`c`ZX* @`jjfcm\[ OI 23..+O` @ SXjk\nXk\i Eefi^Xe`Z =eXcpj`j

Og\Z`]`Z ?fe[lZkXeZ\ OI 03/. >+// SXjk\nXk\i Eefi^Xe`Z =eXcpj`j
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Og\Z`]`Z ?fe[lZkXeZ\ OS624 7.3.= SXjk\nXk\i Eefi^Xe`Z =eXcpj`j

Olc]`[\ &O' OI 23..+O >*? ) B+// SXjk\nXk\i Eefi^Xe`Z =eXcpj`j

Olc]`k\ &OK1' OI 23..+OK1 >+// SXjk\nXk\i Eefi^Xe`Z =eXcpj`j

Oli]XZkXekj &I\k_pc\e\ >cl\' OI 332. ?+// SXjk\nXk\i Eefi^Xe`Z =eXcpj`j

P\dg\iXkli\ OI 033. >+.. SXjk\nXk\i Eefi^Xe`Z =eXcpj`j

PfkXc Ki^Xe`Z ?XiYfe &PK?' OI 31/. >+// SXjk\nXk\i Eefi^Xe`Z =eXcpj`j

PfkXc Ki^Xe`Z DXc`[\j &PKT' OS624 7.0.> SXjk\nXk\i Eefi^Xe`Z =eXcpj`j

PliY`[`kp AL= /6.,/ SXjk\nXk\i Eefi^Xe`Z =eXcpj`j

I\kXcj* PfkXc v SXk\i OS624 1./.= SXjk\nXk\i I\kXcj Li\g

I\kXcj* PfkXc v SXk\i* N\Z, ) @`jjfcm\[ OS624 1..3= SXjk\nXk\i I\kXcj Li\g

DXi[e\jj* PfkXc Xj ?X?K1 AL= 0..,5 SXjk\nXk\i I\kXcj =eXcpj`j

DXi[e\jj* PfkXc Xj ?X?K1 OI 012. ?+// SXjk\nXk\i I\kXcj =eXcpj`j

I\iZlip AL= 023,/ SXjk\nXk\i I\kXcj =eXcpj`j

I\kXcj* E?L AL= 0..,5 SXjk\nXk\i I\kXcj =eXcpj`j

I\kXcj* E?L-IO AL= 0..,6 SXjk\nXk\i I\kXcj =eXcpj`j

I\iZlip* Hfn+H\m\c AL= 023,5 SXjk\nXk\i I\kXcj =eXcpj`j

I\iZlip* Hfn+H\m\c AL= /41/A SXjk\nXk\i I\kXcj =eXcpj`j

I\iZlip* H`hl`[ SXjk\ OS624 525.= SXjk\nXk\i I\kXcj =eXcpj`j

O\gXiXkfip Blee\c AokiXZk`fe OS+624 13/.? SXjk\nXk\i
O\d`mfcXk`c\
Ki^Xe`Zj

?fek`elflj H`hl`[+H`hl`[ AokiXZk`fe OS+624+130.? SXjk\nXk\i
O\d`mfcXk`c\
Ki^Xe`Zj

Lli^\ $ PiXg =hl\flj OS+624 3.1.> SXjk\nXk\i RfcXk`c\ Ki^Xe`Zj

=Zifc\`e $ =Zipcfe`ki`c\ AL= 4.1 SXjk\nXk\i Ki^Xe`Zj =eXcpj`j

>Xj\-J\lkiXcj Xe[ =Z`[j AL= 403 SXjk\nXk\i Ki^Xe`Zj =eXcpj`j

AokiXZkXYc\ L\kifc\ld Dp[ifZXiYfej JF@AL ALD SXjk\nXk\i Ki^Xe`Zj =eXcpj`j

Ki^XefZ_cfi`e\ L\jkj $ L?>j AL= 4.6 SXjk\nXk\i Ki^Xe`Zj =eXcpj`j

L\kifc\ld Dp[ifZXiYfej JF+KM=+M=I+03 SXjk\nXk\i Ki^Xe`Zj =eXcpj`j

RfcXk`c\ Ki^Xe`Zj AL= 402 SXjk\nXk\i Ki^Xe`Zj =eXcpj`j
RfcXk`c\ Ki^Xe`Zj C?-IO* AokiXZk fi @`i Eea*
?Xg`ccXip

OS+624 605.?
OS+624 605.@ SXjk\nXk\i

O\d`mfcXk`c\
Ki^Xe`Z =eXcpj`j

?fc`]fid* B\ZXc &?flek g\i /.. dH' OI 7000 @+75 SXjk\nXk\i I`ZifY`fcf^p

?fc`]fid* PfkXc &?flek g\i /.. dH' OI 7000 >+75 SXjk\nXk\i I`ZifY`fcf^p

D\k\ifkifg_`Z LcXk\ ?flek OI 70/3 > SXjk\nXk\i I`ZifY`fcf^p

=Z`[ OfclYc\-EejfclYc\ Olc]`[\j OS624 7.12 Ofc`[-DXq, SXjk\ Eefi^Xe`Z =eXcpj`j

>fdY ?Xcfi`d\kip =OPI @+02. Ofc`[-DXq, SXjk\ Eefi^Xe`Z =eXcpj`j

>ifd`[\* ?_cfi`[\* Bclfi`[\* Olc]Xk\ OS624 7.34 Ofc`[-DXq, SXjk\ Eefi^Xe`Z =eXcpj`j
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?Xk`fe* AoZ_Xe^\ ?XgXZ`kp OS624 7.6/ Ofc`[-DXq, SXjk\ Eefi^Xe`Z =eXcpj`j

?_ifd`ld &RE' @`^\jk`fe OS624 1.4.= Ofc`[-DXq, SXjk\ Eefi^Xe`Z =eXcpj`j

?_ifd`ld &RE' OS624 5/74= Ofc`[-DXq, SXjk\ Eefi^Xe`Z =eXcpj`j

?_ifd`ld &RE' OS624 5/77 Ofc`[-DXq, SXjk\ Eefi^Xe`Z =eXcpj`j

?fiifj`m`kp-gD* <0.# D0K OS624 7.2.? Ofc`[-DXq, SXjk\ Eefi^Xe`Z =eXcpj`j

?pXe`[\ OS624 7./.> Ofc`[-DXq, SXjk\ Eefi^Xe`Z =eXcpj`j

?pXe`[\* =d\eXYc\ kf ?_cfi`e\ OS624 7./.> Ofc`[-DXq, SXjk\ Eefi^Xe`Z =eXcpj`j

?pXe`[\ OS624 7./0> Ofc`[-DXq, SXjk\ Eefi^Xe`Z =eXcpj`j

AokiXZkXYc\ Ki^Xe`Z DXc`[\j OS624 7.01 Ofc`[-DXq, SXjk\ Eefi^Xe`Z =eXcpj`j

Bi\\ H`hl`[ OS624 7.73 Ofc`[-DXq, SXjk\ Eefi^Xe`Z =eXcpj`j

E^e`kXY`c`kp OS624 /./.= Ofc`[-DXq, SXjk\ Eefi^Xe`Z =eXcpj`j

K`c $ Ci\Xj\* DAI AL= /442= Ofc`[-DXq, SXjk\ Eefi^Xe`Z =eXcpj`j

K`c $ Ci\Xj\ Xe[ Ocl[^\* DAI OS624 7.5/> Ofc`[-DXq, SXjk\ Eefi^Xe`Z =eXcpj`j

gD* Dp[if^\e Efe OS624 7.2.? Ofc`[-DXq, SXjk\ Eefi^Xe`Z =eXcpj`j

gD* Dp[if^\e Efe* SXjk\* <0.# SXk\i OS624 7.2.? Ofc`[-DXq, SXjk\ Eefi^Xe`Z =eXcpj`j

gD* Of`c Xe[ SXjk\ OS624 7.23? Ofc`[-DXq, SXjk\ Eefi^Xe`Z =eXcpj`j

L_\efcj &OXdgc\ Li\gXiXk`fe' OS624 7.43 Ofc`[-DXq, SXjk\ Eefi^Xe`Z =eXcpj`j

OLHL I\kXcj-Ki^Xe`Zj OS624 /1/0 Ofc`[-DXq, SXjk\ Eefi^Xe`Z =eXcpj`j

P?HL I\kXcj-O\d` RfcXk`c\ Ki^Xe`Zj OS624 /1// Ofc`[-DXq, SXjk\ Eefi^Xe`Z =eXcpj`j

P?HL RfcXk`c\ Ki^Xe`Zj OS624 /1// Ofc`[-DXq, SXjk\ Eefi^Xe`Z =eXcpj`j

PfkXc Ki^Xe`Z ?XiYfe &PK?' OS624 7.4. = Ofc`[-DXq, SXjk\ Eefi^Xe`Z =eXcpj`j

I\kXcj* Ofc`[j OS624 1.3.> Ofc`[-DXq, SXjk\ I\kXcj Li\g

I\iZlip* Ofc`[ SXjk\ OS624 525/= Ofc`[-DXq, SXjk\ I\kXcj =eXcpj`j

I\kXcj Yp E?L OS624 4./.? Ofc`[-DXq, SXjk\ I\kXcj =eXcpj`j

I\kXcj Yp E?L-IO OS624 4.0. Ofc`[-DXq, SXjk\ I\kXcj =eXcpj`j

O\d`mfcXk`c\j* =Z`[->Xj\ LXik`k`fe OS624 143.> Ofc`[-DXq, SXjk\ Ki^Xe`Zj Li\g

O\d`mfcXk`c\j* =cld`eX ?c\Xelg OS624 14/.> Ofc`[-DXq, SXjk\ Ki^Xe`Zj Li\g

O\d`mfcXk`c\j* =cld`eX ?c\Xelg &L\kif' OS624 14//> Ofc`[-DXq, SXjk\ Ki^Xe`Zj Li\g

O\d`mfcXk`c\j* Bcfi`j`c ?c\Xelg OS624 140.> Ofc`[-DXq, SXjk\ Ki^Xe`Zj Li\g

O\d`mfcXk`c\j* C\c L\id\Xk`fe ?c\Xelg OS624 142.= Ofc`[-DXq, SXjk\ Ki^Xe`Zj Li\g

O\d`mfcXk`c\j* O`c`ZX C\c ?c\Xelg OS624 141.? Ofc`[-DXq, SXjk\ Ki^Xe`Zj Li\g

O\d`mfcXk`c\j* Olc]li ?c\Xelg OS624 144.> Ofc`[-DXq, SXjk\ Ki^Xe`Zj Li\g

O\d`mfcXk`c\j* Olc]li`Z =Z`[-IeK0 OS624 1443= Ofc`[-DXq, SXjk\ Ki^Xe`Zj Li\g

O\d`mfcXk`c\ Li\g* Li\jjli`q\[ Bcl`[ OS624 1323 Ofc`[-DXq, SXjk\ Ki^Xe`Zj Li\g

O\d`mfcXk`c\ Li\g* SXjk\ @`clk`fe OS624 136.= Ofc`[-DXq, SXjk\ Ki^Xe`Zj Li\g

O\d`mfcXk`c\ Li\g Ofc`[* Ofe`ZXk`fe OS624 133.> Ofc`[-DXq, SXjk\ Ki^Xe`Zj Li\g

O\d`mfcXk`c\ Li\g Ofc`[j* Ofo_c\k OS624 132.? Ofc`[-DXq, SXjk\ Ki^Xe`Zj Li\g

O\d`mfcXk`c\ Li\g SXk\i OS624 130.? Ofc`[-DXq, SXjk\ Ki^Xe`Zj Li\g
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O\d`mfcXk`c\ Li\g SXk\i OS624 13/.? Ofc`[-DXq, SXjk\ Ki^Xe`Zj Li\g

RfcXk`c\* D\X[jgXZ\ OS624 16/. Ofc`[-DXq, SXjk\ Ki^Xe`Zj Li\g

RfcXk`c\* Lli^\ $ PiXg* Ofc`[jvD`^_ OS624 3.13D Ofc`[-DXq, SXjk\ Ki^Xe`Zj Li\g

RfcXk`c\* Lli^\ $ PiXg* Ofc`[jvHfn OS624 3.13H Ofc`[-DXq, SXjk\ Ki^Xe`Zj Li\g

RfcXk`c\* Lli^\ $ PiXg* SXk\i OS624 3.1.> Ofc`[-DXq, SXjk\ Ki^Xe`Zj Li\g

I`ZifnXm\ AokiXZk`fe OS624 1324 Ofc`[-DXq, SXjk\ Ki^Xe`Zj Li\g

=cZf_fcj OS624 6./3> Ofc`[-DXq, SXjk\ Ki^Xe`Zj =eXcpj`j

>Xj\-J\lkiXcj Xe[ =Z`[j OS624 605.? Ofc`[-DXq, SXjk\ Ki^Xe`Zj =eXcpj`j

?_cfi`eXk\[ D\iY`Z`[\j OS624 6/3/= Ofc`[-DXq, SXjk\ Ki^Xe`Zj =eXcpj`j

@>?L* A@> $ P?L OS624 6.// Ofc`[-DXq, SXjk\ Ki^Xe`Zj =eXcpj`j

@`\j\c NXe^\ Ki^Xe`Z OS624 6./3> Ofc`[-DXq, SXjk\ Ki^Xe`Zj =eXcpj`j

@`jjfcm\[ CXj-=hl\flj I\[`X NOG+/53 Ofc`[-DXq, SXjk\ Ki^Xe`Zj =eXcpj`j

Ak_pc\e\ CcpZfc $ Lifgpc\e\ CcpZfc OS624 604.> Ofc`[-DXq, SXjk\ Ki^Xe`Zj =eXcpj`j

AokiXZkXYc\ L\kifc\ld Dp[ifZXiYfej JF@AL ALD Ofc`[-DXq, SXjk\ Ki^Xe`Zj =eXcpj`j

CXjfc`e\ NXe^\ Ki^Xe`Z OS624 6./3> Ofc`[-DXq, SXjk\ Ki^Xe`Zj =eXcpj`j

Ki^XefZ_cfi`e\ L\jk`Z`[\j OS624 6.6/ Ofc`[-DXq, SXjk\ Ki^Xe`Zj =eXcpj`j

L?>j OS624 6.60 Ofc`[-DXq, SXjk\ Ki^Xe`Zj =eXcpj`j

L\kifc\ld Dp[ifZXiYfej JF+KM=+M=I+03 Ofc`[-DXq, SXjk\ Ki^Xe`Zj =eXcpj`j

RfcXk`c\ Ki^Xe`Zj OS624 604.> Ofc`[-DXq, SXjk\ Ki^Xe`Zj =eXcpj`j

RfcXk`c\ Ki^Xe`Zj AL= PK+ 1 ?c\Xe =`i =Zk Ki^Xe`Zj =eXcpj`j

RfcXk`c\ Ki^Xe`Zj AL= PK+/3 ?c\Xe =`i =Zk Ki^Xe`Zj =eXcpj`j
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L_\efcj AL= 20.,2 @i`eb`e^ SXk\i Eefi^Xe`Z =eXcpj`j

?XiYfe @`fo`[\ OI 23..+?K0 ? fi @ SXjk\nXk\i Eefi^Xe`Z =eXcpj`j

Ef[`[\ OI 23..+E > SXjk\nXk\i Eefi^Xe`Z =eXcpj`j

Ef[`e\ OI 23..+E > SXjk\nXk\i Eefi^Xe`Z =eXcpj`j

Jfe`fe`Z Oli]XZkXekj Xj ?P=O OI 332. @ SXjk\nXk\i Eefi^Xe`Z =eXcpj`j

LXik`ZlcXk\ IXkk\i AL= /4.,0I SXjk\nXk\i Eefi^Xe`Z =eXcpj`j

L\kifc\ld Dp[ifZXiYfej AL= 2/6,/ SXjk\nXk\i Eefi^Xe`Z =eXcpj`j

L_fjg_filj* Dp[ifcpqXYc\ AL= 143,1 SXjk\nXk\i Eefi^Xe`Z =eXcpj`j

N\[fo Lfk\ek`Xc mj D) =OPI @/276+54 SXjk\nXk\i Eefi^Xe`Z =eXcpj`j

Og\Z`]`Z CiXm`kp =OPI @/076+63 SXjk\nXk\i Eefi^Xe`Z =eXcpj`j

PfkXc Ki^Xe`Z ?fek\ek =OPI @0752+65 SXjk\nXk\i Eefi^Xe`Z =eXcpj`j

QeYlie\[ ?fdYljk`Yc\j AL= /4.,/)/4.,2 SXjk\nXk\i Eefi^Xe`Z =eXcpj`j

R`jZfj`kp =OPI @223-4 SXjk\nXk\i Eefi^Xe`Z =eXcpj`j

RfcXk`c\ Oljg\e[\[ Ofc`[j AL= /4.,0)/4.,2 SXjk\nXk\i Eefi^Xe`Z =eXcpj`j

S\Xb =Z`[ @`jjfZ`XYc\ ?pXe`[\ Li\g OI 23..+?J E SXjk\nXk\i Eefi^Xe`Z =eXcpj`j

=ddfe`X AL= 13.,/I Ofc`[-DXq, SXjk\ Eefi^Xe`Z =eXcpj`j

=ddfe`X AL= 13.,0I Ofc`[-DXq, SXjk\ Eefi^Xe`Z =eXcpj`j

>Xj\ O\[`d\ek =OPI @251+6/ Ofc`[-DXq, SXjk\ Eefi^Xe`Z =eXcpj`j

>lcb @\ej`kp &@ip >Xj`j' =OPI @0715+72I Ofc`[-DXq, SXjk\ Eefi^Xe`Z =eXcpj`j

?_\d`ZXc Kop^\e @\dXe[ D=?D 6...I Ofc`[-DXq, SXjk\ Eefi^Xe`Z =eXcpj`j

?_cfi`[\ AL= 103,1I Ofc`[-DXq, SXjk\ Eefi^Xe`Z =eXcpj`j

?fdYljk`fe* >fdY Ko`[Xk`fe OS624 3.3. Ofc`[-DXq, SXjk\ Eefi^Xe`Z =eXcpj`j

CiX`e O`q\ $ O`\m\ P\jk`e^ =OPI @200+41 Ofc`[-DXq, SXjk\ Eefi^Xe`Z =eXcpj`j

D\Xk ?fek\ek* >PQ =OPI @1064+63 Ofc`[-DXq, SXjk\ Eefi^Xe`Z =eXcpj`j

E^e`kXY`c`kp &BcXj_gf`ek' =OPI @71+7.-OS624 ?_ 5 Ofc`[-DXq, SXjk\ Eefi^Xe`Z =eXcpj`j

Ilck`gc\ AokiXZk`fej OS624 /10. Ofc`[-DXq, SXjk\ Eefi^Xe`Z =eXcpj`j

J\lkiXc H\XZ_`e^ LifZ\[li\ =OPI @1765+63 Ofc`[-DXq, SXjk\ Eefi^Xe`Z =eXcpj`j

J`kiXk\-J`ki`k\ AL= 131,0I Ofc`[-DXq, SXjk\ Eefi^Xe`Z =eXcpj`j

Ki^Xe`Z IXkk\i &E^e`k`fe Hfjj' ==ODPK P045+64I Ofc`[-DXq, SXjk\ Eefi^Xe`Z =eXcpj`j

Kik_fg_fjg_Xk\ AL= 143,0I Ofc`[-DXq, SXjk\ Eefi^Xe`Z =eXcpj`j

L\iZ\ek =j_ &@ip >Xj`j' =OPI @260+7/ Ofc`[-DXq, SXjk\ Eefi^Xe`Z =eXcpj`j

L\iZ\ek Ofc`[j =OPI @2421+.. Ofc`[-DXq, SXjk\ Eefi^Xe`Z =eXcpj`j

L\iZ\ek Olc]li =OPI @/07+4/ Ofc`[-DXq, SXjk\ Eefi^Xe`Z =eXcpj`j

L\kifc\ld Dp[ifZXiYfej AL= 2/6,/I Ofc`[-DXq, SXjk\ Eefi^Xe`Z =eXcpj`j

L_fjg_filj* PfkXc AL= 143,1I Ofc`[-DXq, SXjk\ Eefi^Xe`Z =eXcpj`j

L_fjg_filj* Dp[ifcpqXYc\ AL= 143,1I Ofc`[-DXq, SXjk\ Eefi^Xe`Z =eXcpj`j

Lfli Lf`ek =OPI @75+65 Ofc`[-DXq, SXjk\ Eefi^Xe`Z =eXcpj`j

N\XZk`m\ ?pXe`[\ OS624 5,1,1,0 Ofc`[-DXq, SXjk\ Eefi^Xe`Z =eXcpj`j
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@RaU\Q 5N]NOVYVaVR`kA\[%A7?35 @RaU\Q`

3[NYfaR` @RaU\Q AbZOR_ C_\T_NZ 5URZV`a_f 8VRYQ

N\XZk`m\ Olc]`[\ OS624 5,1,2,0 Ofc`[-DXq, SXjk\ Eefi^Xe`Z =eXcpj`j

N\[fo Lfk\ek`Xc mj D) =OPI @/276+54I Ofc`[-DXq, SXjk\ Eefi^Xe`Z =eXcpj`j

Og\Z`]`Z CiXm`kp f] Ofc`[j =OPI @/207+64I Ofc`[-DXq, SXjk\ Eefi^Xe`Z =eXcpj`j

Olc]`[\ &O' AL= 154,/ I Ofc`[-DXq, SXjk\ Eefi^Xe`Z =eXcpj`j

Olc]`k\ &OK1' AL= 155,/I Ofc`[-DXq, SXjk\ Eefi^Xe`Z =eXcpj`j

PfkXc ?_cfi`e\ =OPI @6.6+7/ Ofc`[-DXq, SXjk\ Eefi^Xe`Z =eXcpj`j

PfkXc Ga\c[X_c J`kif^\e AL= 13/,0I Ofc`[-DXq, SXjk\ Eefi^Xe`Z =eXcpj`j

PfkXc Ki^Xe`Z ?XiYfe ?KNL AJC 6/ Ofc`[-DXq, SXjk\ Eefi^Xe`Z =eXcpj`j

PfkXc Ki^Xe`Z ?XiYfe HHKU@ G=DJ /766 Ofc`[-DXq, SXjk\ Eefi^Xe`Z =eXcpj`j

PfkXc Ki^Xe`Z ?_cfi`e\ =OPI @6.6+7/I Ofc`[-DXq, SXjk\ Eefi^Xe`Z =eXcpj`j

PfkXc LcXk\ ?flek OI 70/3>I Ofc`[-DXq, SXjk\ Eefi^Xe`Z =eXcpj`j

PfkXc RfcXk`c\ Ofc`[j AL= /4.,2I Ofc`[-DXq, SXjk\ Eefi^Xe`Z =eXcpj`j

SXk\i ?fek\ek =OPI @73+61 Ofc`[-DXq, SXjk\ Eefi^Xe`Z =eXcpj`j

AokiXZkXYc\ L\kifc\ld D?j IXjjXZ_lj\kkj ALD Ofc`[-DXq, SXjk\ Ki^Xe`Zj =eXcpj`j

AokiXZkXYc\ L\kifc\ld D?j I`jjfli` @NK Ofc`[-DXq, SXjk\ Ki^Xe`Zj =eXcpj`j

PfkXc L\kifc\ld Dp[ifZXiYfej BH@AL BH+LNK Ofc`[-DXq, SXjk\ Ki^Xe`Zj =eXcpj`j

PfkXc L\kifc\ld Dp[ifZXiYfej ?fee\Zk`Zlk APLD Ofc`[-DXq, SXjk\ Ki^Xe`Zj =eXcpj`j

RfcXk`c\ L\kifc\ld D?j IXjjXZ_lj\kkj RLD Ofc`[-DXq, SXjk\ Ki^Xe`Zj =eXcpj`j

RfcXk`c\ L\kifc\ld D?j I`jjfli` CNK Ofc`[-DXq, SXjk\ Ki^Xe`Zj =eXcpj`j
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7^bV]ZR[a @N[bSNPab_R ! 6R`P_V]aV\[ FR_VNY AbZOR_
B]R_NaV[T
Ff`aRZ
F\SadN_R

6NaN
C_\PR``V[T
F\SadN_R

?\PNaV\[
Cb_PUN`R

C?+MN
D\nc\kk LXZbXi[ 367. - LE@ - BE@ -
Aek\Z_ =lkf=`i5...

1114=3/.22 DL ?_\djkXk`fe DL Aem`ifhlXek
=`i
HXYfiXkfip

/771

C?+== C? =^`c\ek 567.=-=lkfOXdgc\i 5471 ?J/.14//05-?J/.11./00 DL ?_\djkXk`fe DL Aem`ifhlXek
=`i
HXYfiXkfip

J-=

C?+EE C? DL367. J-= DL ?_\djkXk`fe DL Aem`ifhlXek
=`i
HXYfiXkfip

J-=

C?IO+0S
=^`c\ek P\Z_efcf^`\j 3751 - 467.J =O
Aek\Z_ 5./4?=

?J/.2/1.00 - QO2.4243.. DL ?_\djkXk`fe DL Aem`ifhlXek
=`i
HXYfiXkfip

0..2

C?IO+1S
=^`c\ek P\Z_efcf^`\j 3751 - 467.J Aek\Z_
5./4=

?J/.203.64 - QO2/524447 -
/13/ DL ?_\djkXk`fe DL Aem`ifhlXek

=`i
HXYfiXkfip

0..5

C?IO+M
D\nc\kk+LXZbXi[ 367.cc - 375/ IO@ -
Aek\Z_ =`i OXdg 5...

1.11=1/.70 - 1/66=.0712 DL ?_\djkXk`fe DL Aem`ifhlXek
=`i
HXYfiXkfip

/771

C?IO+S
=^`c\ek P\Z_efcf^`\j 3751 - 467.J =O
Aek\Z_ 5./4?=

QO2240/23/ - ?J/.3/5.10 -
///7

DL ?_\djkXk`fe DL Aem`ifhlXek
=`i
HXYfiXkfip

0..3

C?IO+ 2S =^`c\ek K+E =eXcpk`ZXc 244. J-= DL ?_\djkXk`fe DL ?_\djkXk`fe
=`i
HXYfiXkfip

J-=

KRAJ v /.= >Xiejk\X[ - HXY H`e\ H?
.2.2+2374 Jfe\ Jfe\

=`i
HXYfiXkfip

J-=

KRAJ v /.> >Xiejk\X[ - HXY H`e\ H?
.2.2+2373 Jfe\ Jfe\

=`i
HXYfiXkfip

J-=

KRAJ v /.? >Xiejk\X[- HXY H`e\ H?
.2.2+2375 Jfe\ Jfe\

=`i
HXYfiXkfip

J-=

KRAJ +/.@ >Xiejk\X[ - HXY H`e\ H?
.2.2+2372 Jfe\ Jfe\

=`i
HXYfiXkfip

J-=

P\jk CXl^\ =j_Zif]k &PC+/'
Jfe\ Jfe\ Jfe\

=`i
HXYfiXkfip

J-=

P\jk CXl^\ =j_Zif]k &PC+0'
Jfe\ Jfe\ Jfe\

=`i
HXYfiXkfip

J-=

P\jk CXl^\ =j_Zif]k &PC+1'
Jfe\ Jfe\ Jfe\

=`i
HXYfiXkfip

J-=

P\jk CXl^\ =j_Zif]k &PC+2'
Jfe\ Jfe\ Jfe\

=`i
HXYfiXkfip

J-=
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@K I\k\i UOE+3/> 70=.136/6 Jfe\ Jfe\ B`\c[ O\im, /776

@K I\k\i UOE+33-/0]k ..?.376>C Jfe\ Jfe\ B`\c[ O\im, 0...

LD I\k\i+7 Ki`fe 03.= K/6./7 Jfe\ Jfe\ B`\c[ O\im, 0..5

LD I\k\i+/. UOE F?.0316 Jfe\ Jfe\ B`\c[ O\im, 0..5

LD I\k\i+// UOE F?.032. Jfe\ Jfe\ B`\c[ O\im, 0./.

O?KJ I\k\i UOE+1. F./61 Jfe\ Jfe\ B`\c[ O\im, 0..2

>XcXeZ\+
Pfg HfX[

K_Xlj =[m\ekli\ =R0/0 &>+14' 6.07/1//.2 Jfe\ Jfe\ E? HXY 0..6

=OA @`fe\o =OA 0.. 77.1.153 Jfe\ Jfe\ Eefi^Xe`Zj /777

>XcXeZ\+
Pfg HfX[

OXikfi`flj >2/.. &>+/1' 16.6..13 Jfe\ Jfe\ Eefi^Xe`Zj Li\+0...

>XcXeZ\+
Pfg HfX[

@\em\i Eejk, ?f, TH3.. &>+/2' >.2331. Jfe\ Jfe\ Eefi^Xe`Zj Li\+0...

>XcXeZ\+
Pfg HfX[

K_Xlj JXm`^Xkfi &>+/3' /0/15.051 Jfe\ Jfe\ Eefi^Xe`Zj 0..0

>XcXeZ\+
Pfg HfX[

K_Xlj Aogcfi\i &>+/4' A/36///70/0/5/ Jfe\ Jfe\ Eefi^Xe`Zj 0../

>XcXeZ\+
Pfg HfX[

K_Xlj =[m\ekli\i &>+0/' A/.0/0/605.226 Jfe\ Jfe\ Eefi^Xe`Zj 0../

>XcXeZ\+
Pfg HfX[

K_Xlj =[m\ekli\i =R2/0 &>+05' 6.0403//.4 Jfe\ Jfe\ Eefi^Xe`Zj 0..3

>XcXeZ\+
Pfg HfX[

OXikfi`lj PA1/.03 &>+10' 0/73.051 Jfe\ Jfe\ Eefi^Xe`Zj 0..5

>XcXeZ\+
Pfg HfX[

K_Xlj =[m\ekli\ =R0/0 &>+13' 6.07/5//62 Jfe\ Jfe\ Eefi^Xe`Zj 0..6

>XcXeZ\+
Pfg HfX[

K_Xlj =[m\ekli\i+Lif &>+16' 6.1.22/./. Jfe\ Jfe\ Eefi^Xe`Zj 0..7
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B]R_NaV[T
Ff`aRZ
F\SadN_R

6NaN
C_\PR``V[T
F\SadN_R
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>XcXeZ\+
=eXcpk`ZXc

I\kkc\i =A /4. &>+3' ?//40. Jfe\ Jfe\ Eefi^Xe`Zj /777

>XcXeZ\+
=eXcpk`ZXc

K_Xlj =[m\ekli\i &>+02' /003.10301L Jfe\ Jfe\ Eefi^Xe`Zj 0..2

>XcXeZ\+
Pfg HfX[

@\em\i L+0/2 &>+17' 0323.057 Jfe\ Jfe\ Eefi^Xe`Zj 0./.

>XcXeZ\+
Pfg HfX[

@\em\i L+0/2 &>+2.' 0333.223 Jfe\ Jfe\ Eefi^Xe`Zj 0./.

?Xcfi`d\k\i L=NN /04/A= /277 Jfe\ Jfe\ Eefi^Xe`Zj /774

@K I\k\i UOE 3... .5>/34. Jfe\ Jfe\ Eefi^Xe`Zj 0..6

@K I\k\i UOE+3.> 7/H.126./ Jfe\ Jfe\ Eefi^Xe`Zj /766

BE= =eXcpq\i HXZ_Xk Ml`bZ_\d 6... =61...+/2.0 Kde`fe BE= Kde`fe BE= Eefi^Xe`Zj /777

BE= HXZ_Xk Ml`bZ_\d 63.. /10..../40. Kde`fe BE= Kde`fe BE= Eefi^Xe`Zj 0./1

BcXj_gf`ek Gf\_c\i v G/40.. N.5..0341> Jfe\ Jfe\ Eefi^Xe`Zj 0./.

D^ =eXcpq\i DU@N== EE 42./1 Aemfp Aemfp Eefi^Xe`Zj 0.//

D^ =eXcpq\i 5 Dp[iX EE 4241/ Aemfp Aemfp Eefi^Xe`Zj 0./1m

D^ =eXcpq\i
H\\dXe I\iZlip =eXcpq\i DU@N==B
Cfc[) 7..1 SEJ D^ Nlee\i SEJ D^ Nlee\i Eefi^Xe`Zj 0./.

E?+0 @`fe\o E?O0... .0.7.515
@`fe\o ?_ifd,
?c`\ek

@`fe\o ?_ifd,
?c`\ek

Eefi^Xe`Zj 0..2

E?+1 @`fe\o E?O0... .0//..06
@`fe\o ?_ifd,
?c`\ek

@`fe\o ?_ifd,
?c`\ek

Eefi^Xe`Zj 0..2

E?+2 @`fe\o E?O0... .2.4..4.
@`fe\o ?_ifd,
?c`\ek

@`fe\o ?_ifd,
?c`\ek

Eefi^Xe`Zj 0..2

E?+4 @`fe\o E?O1... .4.2./4.
@`fe\o ?_ifd,
?c`\ek

@`fe\o ?_ifd,
?c`\ek

Eefi^Xe`Zj 0..4
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B]R_NaV[T
Ff`aRZ
F\SadN_R
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E?+6 @`fe\o E?3... //.1.673
@`fe\o ?_ifd
?c`\ek

@`fe\o ?_ifd
?c`\ek

Eefi^Xe`Zj

E?+7 @`fe\o E?3...) /1/0.0.6
@`fe\o ?_ifd
?c`\ek

@`fe\o ?_ifd
?c`\ek

Eefi^Xe`Zj 0./1

EN Og\Z, >lZb OZ`\ek`]`Z D?+2.2 465 Jfe\ Jfe\ Eefi^Xe`Zj /775

Km\e 00 PfkXc @`jjfcm\[ Ofc`[j&/6.f?' /1+/./.2 Jfe\ Jfe\ Eefi^Xe`Zj 0./2

LD I\k\i+2 Ki`fe 5/.= 1756 Jfe\ Jfe\ Eefi^Xe`Zj /774

LD I\k\i+/0 P_\idf Ki`fe 1/. /2.// Jfe\ Jfe\ Eefi^Xe`Zj 0..1

LD+AD I\k\i+00 P_\idf Ki`fe 2 OkXi OJ..520 Jfe\ Jfe\ Eefi^Xe`Zj 0..6

LD I\k\i+01 P_\idf Ki`fe If[\c 1/. OJ./1564 Jfe\ Jfe\ Eefi^Xe`Zj 0..6

LD I\k\i+24 P_\idf Ki`fe 2 OkXi >/.077 Jfe\ Jfe\ Eefi^Xe`Zj 0..6

LD I\k\i+25 P_\idf Ki`fe 2 OkXi >.2647 Jfe\ Jfe\ Eefi^Xe`Zj 0..6

LD I\k\i+26 P_\idf+Ki`fe 2 OkXi >.3746 Jfe\ Jfe\ Eefi^Xe`Zj 0..6

LD I\k\i+27 Ki`fe OkXi O\i`\j >05366 Jfe\ Jfe\ Eefi^Xe`Zj 0./.

LD I\k\i+3. Ki`fe OkXi O\i`\j >05342 Jfe\ Jfe\ Eefi^Xe`Zj 0./.

gD I\k\i+35 RSN Opdg_fep >/.L /2.65O...4 Jfe\ Jfe\ Eefi^Xe`Zj 0./2

O?KJ I\k\i =dY\i OZ`\eZ\ /.34 ./.0.63/.34+/./ Jfe\ Jfe\ Eefi^Xe`Zj 0../

O?KJ I\k\i Ki`fe /23) 56.13 Jfe\ Jfe\ Eefi^Xe`Zj 0..2

Ofcm\ek
AokiXZkfi

Dfi`qfe OLA+@AT 1...TH .7+/.1/ Jfe\ Jfe\ Eefi^Xe`Zj 0./.
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C_\PR``V[T
F\SadN_R

?\PNaV\[
Cb_PUN`R

Ofcm\ek
AmXgfiXkfi

Dfi`qfe OLAA@ R=L EEE .7+.517 Jfe\ Jfe\ Eefi^Xe`Zj 0./.

PK?+R =eXcpq\i O_`dX[ql PK?+R ?OD D303.22../70JG
O_`dX[ql PK?
?fekifc

O_`dX[ql PK?
?fekifc

Eefi^Xe`Zj 0..5

PK?+H =eXcpq\i O_`dX[ql PK?+H D303/47...5/
O_`dX[ql PK?
?fekifc

O_XdX[ql PK?
?fekifc

Eefi^Xe`Zj 0./0

PK?+H =eXcpq\i O_`dX[ql PK?+H D303/3...//2JG
O_`dX[ql PK?
?fekifc

O_`dX[ql PK?
?fekifc

Eefi^Xe`Zj 0./1

PKT =eXcpq\i I`kjlY`j_` PKT+/.A 53N.2/63 Jfe\ Jfe\ Eefi^Xe`Zj /774

PKT =eXcpq\i I`kjlY`j_` PKT+/.. =5I 20775 Jfe\ Jfe\ Eefi^Xe`Zj 0..6

QRREO Og\Z ? Og\Zkife`o 0. C\e\jpj 1OC=/00.12 Jfe\ Jfe\ Eefi^Xe`Zj 0...

QRREO Og\Z @ Og\Zkife`o 0. C\e\jpj 1OCB/5..0. Jfe\ Jfe\ Eefi^Xe`Zj 0..5

QRREO Og\Z A Og\Zkife`o 0. C\e\jpj 1OC@,130.// Jfe\ Jfe\ Eefi^Xe`Zj 0..5

QRREO Og\Z C P_\idf Ac\Zkife ?fig, C\e\jpj 0. 1OCF016../ Jfe\ Jfe\ Eefi^Xe`Zj 0..5

QRREO Og\Z D P_\idf Ac\Zkife ?fig, C\e\jpj 0. 1OCF1.4./4 Jfe\ Jfe\ Eefi^Xe`Zj 0..5

QRREO Og\Z B Og\Zkife`o 0. C\e\jpj 1341077.4 Jfe\ Jfe\ I`ZifY`fcf^p 0..5

QRREO Og\Z H P_\idf Ac\Zkife ?fig, C\e\jpj 0. 1OCO.51..1 Jfe\ Jfe\ Eefi^Xe`Zj 0./2

=lkfZcXm\ JXgZf If[\c 6... @OA 4.1.11/// Jfe\ Jfe\
I`ZifY`fcf^p

0.//

EeZlYXkfi &>K@' RSN .5.0277 Jfe\ Jfe\ I`ZifY`fcf^p 0.//

EeZlYXkfi&>K@' EOKPAIL 1/5424 Jfe\ Jfe\ I`ZifY`fcf^p 0./.

EeZlYXkfi &LcXk\j' P_\cZf Li\Z`j`fe 2+@+3 Jfe\ Jfe\ I`ZifY`fcf^p J-=



2VVKTJO^ 9F1 =GHUXGZUX_ 5W[OVSKTZ
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N\m`j`fe @Xk\8 B\YilXip 0./2

7^bV]ZR[a @N[bSNPab_R ! 6R`P_V]aV\[ FR_VNY AbZOR_
B]R_NaV[T
Ff`aRZ
F\SadN_R

6NaN
C_\PR``V[T
F\SadN_R

?\PNaV\[
Cb_PUN`R

EeZlYXkfi &LcXk\j' P_\Zcf Li\Z`j`fe //P1 Jfe\ Jfe\ I`ZifY`fcf^p J-=

N\]i`^\iXkfi N+22 .3.1I?>N76.S..65 Jfe\ Jfe\ I`ZifY`fcf^p J-=

EeZlYXkfi+SXk\i
>Xk_

EJ?+0 /0..77/ Jfe\ Jfe\
I`ZifY`fcf^p

J-=

E?L P_\idf E?L 43.. @lf E?L+0..527.7
EPAR=

EPAR=
I\kXcj
=eXcpj`j

0..5

E?L P_\idf E?L 43.. @lf E?L+0..504./ EPAR= EPAR=
I\kXcj
=eXcpj`j

0..5

E?L+IO P_\idf Ac\d\ekXc T+O\i`\j E?L+IO T./6.
P_\idf
LcXjdXHXY

P_\idf
LcXjdXHXY

I\kXcj
=eXcpj`j

0..1

E?L+IO =^`c\ek 55.. O\i`\j FL/.12.33/
IXjjDlek\i
SfibjkXk`fe

IXjjDlek\i
SfibjkXk`fe

I\kXcj
=eXcpj`j

0./.

>XcXeZ\+
Pfg HfX[

K_Xlj =[m\ekli\i =N1/1. &>+04' /02.+L Jfe\ Jfe\ I\kXcj Li\g 0..2

Dfk >cfZb /
Aem`ifed\ekXc Aogi\jj J-= Jfe\ Jfe\

I\kXcj Li\g

Dfk >cfZb 0
Aem`ifed\ekXc Aogi\jj J-= Jfe\ Jfe\ I\kXcj Li\g

Dfk >cfZb 1
Aem`ifed\ekXc Aogi\jj J-= Jfe\ Jfe\ I\kXcj Li\g

Dfk >cfZb 2
Aem`ifed\ekXc Aogi\jj J-= Jfe\ Jfe\ I\kXcj Li\g

Dfk >cfZb 3
Aem`ifed\ekXc Aogi\jj J-= Jfe\ Jfe\ I\kXcj Li\g

Dfk >cfZb 4
Aem`ifed\ekXc Aogi\jj J-= Jfe\ Jfe\ I\kXcj Li\g

Dfk >cfZb 5
Aem`ifed\ekXc Aogi\jj J-= Jfe\ Jfe\

I\iZlip Li\g

Dfk >cfZb 6
Aem`ifed\ekXc Aogi\jj J-= Jfe\ Jfe\

I\iZlip Li\g

>XcXeZ\+
Pfg HfX[

K_Xlj OZflk EE &>+0.' >F10.7.3 Jfe\ Jfe\
I\k_Xefc
Li\g

0..0
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6NaN
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F\SadN_R

?\PNaV\[
Cb_PUN`R

>XcXeZ\+
Pfg HfX[

K_Xlj OZflk EE &>+03' >F3/255. Jfe\ Jfe\
I\k_Xefc
Li\g

0..2

>XcXeZ\+
Pfg HfX[

K_Xlj =[m\ekli\i Lif &>+24' >1.25332./ Jfe\ Jfe\ Ki^Xe`Z Li\g Li\+0...

>XcXeZ\+
Pfg HfX[

K_Xlj =[m\ekli\i Lif &>+23' >.11.3/.32 Jfe\ Jfe\ Ki^Xe`Z Li\g 0..0

>XcXeZ\+
Pfg HfX[

K_Xlj =[m\ekli\i Lif &>+20' >.1/11///1 Jfe\ Jfe\ Ki^Xe`Z Li\g 0..5

>XcXeZ\+
Pfg HfX[

K_Xlj =[m\ekli\i Lif &>+27' >1/606025/ Jfe\ Jfe\ Ki^Xe`Z Li\g 0..6

CL?2 SXk\ij 5/5 5/5+.../30 Jfe\ Jfe\ Ki^Xe`Z Li\g /770

I`ZifnXm\ I=NO 4 ?AI
IF0437 &nXiiXekp \og`i\j ale\
0./2'

Jfe\ Jfe\ Ki^Xe`Z Li\g 0./1

I`ZifnXm\ I=NO 4 ?AI IF0/76 Jfe\ Jfe\ Ki^Xe`Z Li\g 0./1

I`ZifnXm\ I=NO 4 ?AI IF0/75 Jfe\ Jfe\ Ki^Xe`Z Li\g 0./1

PliYfRXg >`fkX^\ &" 3' PR//V4J/4455 Jfe\ Jfe\ Ki^Xe`Z Li\g J-=

PliYfRXg >`fkX^\ &" 4' PR//05J/4407 Jfe\ Jfe\ Ki^Xe`Z Li\g J-=

PliYfRXg >`fkX^\ &"/.' PR/010J/505/ Jfe\ Jfe\ Ki^Xe`Z Li\g J-=

PliYfRXg >`fkX^\ &"//' PR/017J/5120 Jfe\ Jfe\ Ki^Xe`Z Li\g J-=

Ofe`ZXkfi Ofe`Zj R`YiXZ\cc R? 53. 1/6..= Jfe\ Jfe\ Ki^Xe`Z Li\g 0...

Ofe`ZXkfi PAGI=N Ofe`ZXkfi 47/4 Jfe\ Jfe\ Ki^Xe`Z Li\g /775

SXk\i >Xk_ / Ki^XefdXk`fe /1163 Jfe\ Jfe\ Ki^Xe`Z Li\g

SXk\i >Xk_ 0 P_\idf OZ`\ek`]`Z /54454+/067 Jfe\ Jfe\ Ki^Xe`Z Li\g 0./2
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SXk\i >Xk_ 1 Ki^XefdXk`fe 3625/ Jfe\ Jfe\ Ki^Xe`Z Li\g

SXk\i >Xk_ 2 Ki^XefdXk`fe 3620/ Jfe\ Jf\ Ki^Xe`Z Li\g 0./2

SXk\i >Xk_ 3 Ki^XefdXk`fe 36200 Jfe\ Jfe\ Ki^Xe`Z Li\g 0./2

SXk\i >Xk_ 4 Ki^XefdXk`fe 36201 Jfe\ Jfe\ Ki^Xe`Z Li\g 0./2

SXk\i >Xk_ 5 Ki^XefdXk`fe 36157 Jfe\ Jfe\ Ki^Xe`Z Li\g 0./2

SXk\i >Xk_ 6 Ki^XefdXk`fe 36202 Jfe\ Jfe\ Ki^Xe`Z Li\g 0./2

SXk\i >Xk_ 7 Ki^XefdXk`fe 36203 Jfe\ Jfe\ Ki^Xe`Z gi\g

SXk\i >Xk_ /. Ki^XefdXk`fe 36172 Jfe\ Jfe\ Ki^Xe`Z gi\g 0./2

SXk\i >Xk_ // Ki^XefdXk`fe 36162 Jfe\ Jfe\ Ki^Xe`Z gi\g 0./2

I`e` SXk\i >Xk_ P_\idf OZ`\ek`]`Z /54355+/070 Jfe\ Jfe\ Ki^Xe`Z gi\g 0./2

?\eki`]l^\ P_\idf OZ`\ek`]`Z 2/172661 Jfe\ Jfe\ Ki^Xe`Z Li\g 0./2

J+AR=L / Ki^XefdXk`fe 371./ Jfe\ Jfe\ Ki^Xe`Z Li\g 0./2

J+AR=L 0 Ki^XefdXk`fe 360.0 Jfe\ Jfe\ Ki^Xe`Z Li\g 0./2

C?+OJ
D\nc\kk LXZbXi[ 367. C?-375. IO@-
KE 233/-234.

0401=.61/6-0415=./465-@31625
3040-/32024/7/7

DL ?_\djkXk`fe Dg Aem`ifhlXek
Ki^Xe`Zj*
OZi\\e Nffd

N\+>l`ck
0./0

C?+ON
D\nc\kk+LXZbXi[ 367. - BE@ - P\bdXi
5...

04/0=.5226 DL ?_\djkXk`fe DL Aem`ifhlXek
Ki^Xe`Zj9
OZi\\e`e^

/770

C?+OR
D\nc\kk+LXZbXi[ 367. - BE@ - KE233/ -
234.

HN25+137? - J02224.521 -
1114=36637

DL ?_\djkXk`fe DL Aem`ifhlXek
Ki^Xe`Zj9
OZi\\e`e^

/774

C?+MP =^`c\ek P\Z_efcf^`\j 467.J QO/./26/02 DL ?_\djkXk`fe DL Aem`ifhlXek
Ki^Xe`Zj9
ORK?j

0..0
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F\SadN_R

6NaN
C_\PR``V[T
F\SadN_R

?\PNaV\[
Cb_PUN`R

C?+QR
D\nc\kk+LXZbXi[ 367. - @lXc BE@ -
KE 233/ - 234.

070/=01100 DL ?_\djkXk`fe DL Aem`ifhlXek
Ki^Xe`Zj9
ORK?j

/774

C?+SS
D\nc\kk+LXZbXi[ 467. - @lXc A?@ -
DL 5451 =O

QO.../..15 DL ?_\djkXk`fe DL Aem`ifhlXek
Ki^Xe`Zj9
ORK?j

/775

C?+TT
D\nc\kk+LXZbXi[ 467. - @lXc A?@ -
DL 5461 =O

QO...00746 DL ?_\djkXk`fe DL Aem`ifhlXek
Ki^Xe`Zj9
ORK?j

/776

C?+JL
D\nc\kk+LXZbXi[ 367. - LE@ - BE@ -
P\bdXi jfcXk\b 50

1114=36636 DL ?_\djkXk`fe DL Aem`ifhlXek
Ki^Xe`Zj9
RfcXk`c\j

/773

C?+O?
D\nc\kk+LXZbXi[ 367. - BE@ - KE233/ -
234.

0221=K1575 DL ?_\djkXk`fe DL Aem`ifhlXek
Ki^Xe`Zj9
RfcXk`c\j

/77.

C?+OP
D\nc\kk+LXZbXi[ 367. - BE@ - JL@ -
DL 5451 =O - P\b

1/2K=1665/ DL ?_\djkXk`fe DL Aem`ifhlXek
Ki^Xe`Zj9
RfcXk`c\j

/774

C?+0U-0V =^`c\ek P\Z_efcf^`\j 467.J $ J/./27
?J/.2.5.10 - ?J2.105421 -
?J2.212625

DL ?_\djkXk`fe DL Aem`ifhlXek
Ki^Xe`Zj9
ORK?j

0..2

C?+K=-K> =^`c\ek P\Z_efcf^`\j 467.J QO/.02./25 DL ?_\djkXk`fe DL Aem`ifhlXek
Ki^Xe`Zj9
ORK?j

0..0

C?+UV-VV
D\nc\kk+LXZbXi[ 467. - LE@ - BE@ -
KE DL C? Opjk\d Eea\Zkfi

QO...//.43 - QO616.4522 DL ?_\djkXk`fe DL Aem`ifhlXek
Ki^Xe`Zj9
ORK?j

/776

C?IO+>
D\nc\kk+LXZbXi[ 367.cc) - 3750 IO@ -
=^`c\ek 5451

1114=4/.32 - 1302=.1/.4 DL ?_\djkXk`fe DL Aem`ifhlXek
Ki^Xe`Zj9
ORK?j

/774

C?+AB
D\nc\kk+LXZbXi[ 367. - @lXc A?@ -
DL 5451 =O

032/=.4564 DL ?_\djkXk`fe DL Aem`ifhlXek
Ki^Xe`Zj9
RfcXk`c\j

/770

C?+FG
D\nc\kk+LXZbXi[ 367. - LE@ - DXcc - 2330
- 234.=N?DKJ

1114=3/.21 DL ?_\djkXk`fe DL Aem`ifhlXek
Ki^Xe`Zj9
RfcXk`c\j

/772

C?+HI
D\nc\kk+LXZbXi[ 467. - LE@ - BE@ -
KE 233/ - 234. L$P

QO....6705 DL ?_\djkXk`fe DL Aem`ifhlXek
Ki^Xe`Zj9
RfcXk`c\j

/776

C?IO+H
D\nc\kk+LXZbXi[ 367. - 375. IO@ -
KE 233/ - 234. L$P

070/=00676 - 0401=./07/ DL ?_\djkXk`fe DL Aem`ifhlXek
Ki^Xe`Zj9
RfcXk`c\j

/770

C?+OU
D\nc\kk+LXZbXi[ 367. - BE@ - KE233/= -
234.

0421=/.3.1 DL ?_\djkXk`fe DL Aem`ifhlXek
Ki^Xe`Zj9
OZi\\e`e^

/77.

C?+0C &E' =^`c\ek P\Z_efcf^`\j 467.J - 5461 ?J/.23.//. DL ?_\djkXk`fe DL Aem`ifhlXek
Ki^Xe`Zj9
ORK?j

0..3

C?+1C &F' =^`c\ek P\Z_efcf^`\j 467.J - 5461 ?J/.23./.7 DL ?_\djkXk`fe DL Aem`ifhlXek
Ki^Xe`Zj9
ORK?j

0..3
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6NaN
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F\SadN_R

?\PNaV\[
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C?+1U-1V
=^`c\ek P\Z_efcf^`\j 567.= - 5461>
@lXc BE@

?J/.513./2 - ?J51123.5. DL ?_\djkXk`fe DL Aem`ifhlXek
Ki^Xe`Zj9
ORK?j

0..5

C?+2C =^`c\ek P\Z_efcf^`\j 467.J - 5471 ?J/.14//14 - ?J/.12..71 DL ?_\djkXk`fe DL Aem`ifhlXek
Ki^Xe`Zj9
ORK?j

0./.

C?+2U-2V
=^`c\ek P\Z_efcf^`\j 567.= - 5461>
@lXc BE@

?J/.610/11 - ?J61030710 DL ?_\djkXk`fe DL Aem`ifhlXek
Ki^Xe`Zj9
ORK?j

0./.

C?+=>
D\nc\kk+LXZbXi[ 367. - @lXc A?@ -
DL 5451 =O

053.=/4413 DL ?_\djkXk`fe DL Aem`ifhlXek
Ki^Xe`Zj9
ORK?j

/77.

C?+?@
D\nc\kk+LXZbXi[ 367. - @lXc A?@ -
DL 5451 =O

1114=36566 DL ?_\djkXk`fe DL Aem`ifhlXek
Ki^Xe`Zj9
ORK?j

/773

C?+C/-/D =^`c\ek P\Z_efcf^`\j 467.J - 5461 QO/.100./0 - ?J01104522 DL ?_\djkXk`fe DL Aem`ifhlXek
Ki^Xe`Zj9
ORK?j

0..1

C?+CD
D\nc\kk+LXZbXi[ 367. - @lXc A?@ -
DL 5451 =O

0716=03.37 DL ?_\djkXk`fe DL Aem`ifhlXek
Ki^Xe`Zj9
ORK?j

/77.

C?+EE D\nc\kk+LXZbXi[ 367. O\i`\j EE 10.1=2.153 DL ?_\djkXk`fe DL Aem`ifhlXek
Ki^Xe`Zj9
ORK?j

/772

C?IO+0I
=^`c\ek P\Z_efcf^`\j 3751 - 467.J =O
2330 - /050.

?J/.4/0.06 - QO4.310356 -
?J4/.1/5/7

DL ?_\djkXk`fe DL Aem`ifhlXek
Ki^Xe`Zj9
ORK?j

0..4

C?IO+0L =^`c\ek P\Z_efcf^`\j 3753? - 567.= QO/.0152.1 - ?J/.02/.00 DL ?_\djkXk`fe DL Aem`ifhlXek
Ki^Xe`Zj9
ORK?j

0./.

C?IO+1A
=^`c\ek P\Z_efcf^`\j 3753 - 467.J
=^`c\ek 5461

?J/.4/2.// - QO4/110630 -
?J517217.0

DL ?_\djkXk`fe DL Aem`ifhlXek
Ki^Xe`Zj9
ORK?j

0..4

C?IO+1I
=^`c\ek P\Z_efcf^`\j 3753> - 467.J -
=^`c\ek 5461>

QO43/03/.5 - ?J/.5.1.07 -
?J4/711.7/

DL ?_\djkXk`fe DL Aem`ifhlXek
Ki^Xe`Zj9
ORK?j

0..5

C?IO+1L =^`c\ek P\Z_efcf^`\j 3753? - 567.= QO61/////7 - ?J/.14//41 DL ?_\djkXk`fe DL Aem`ifhlXek
Ki^Xe`Zj9
ORK?j

0./.

C?IO+2I
=^`c\ek P\Z_efcf^`\j 3753? - 567.=
=^`c\ek 5461>

QO511/5352 - ?J/.5203/ -
QO720.75.4

DL ?_\djkXk`fe DL Aem`ifhlXek
Ki^Xe`Zj9
ORK?j

0..5

C?IO+B
D\nc\kk+LXZbXi[ 467. - 3751 IO@ -
DL 5461 =O

QO...12/57 - QO620.0530 -
QO.//2.0..

DL ?_\djkXk`fe DL Aem`ifhlXek
Ki^Xe`Zj9
ORK?j

/776

C?IO+D
D\nc\kk+LXZbXi[ 367.cc) - 3750 IO@ -
DL 5451 =O

1114=36/7. - 13./=.0134 DL ?_\djkXk`fe DL Aem`ifhlXek
Ki^Xe`Zj9
ORK?j

/773

C?IO+I
D\nc\kk+LXZbXi[ 467. - 3751 IO@ -
DL 5461 =O

QO...0/6/1 - QO6.0///..1 -
QO6/3./../

DL ?_\djkXk`fe DL Aem`ifhlXek
Ki^Xe`Zj9
ORK?j

/777
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C?IO+L
=^`c\ek P\Z_efcf^`\j 3751 - 467.J =O
2330 - 234.

QO/.03/.42 - QO0/622374 -
?J02606264

DL ?_\djkXk`fe DL Aem`ifhlXek
Ki^Xe`Zj9
ORK?j

0..1

C?IO+N
D\nc\kk+LXZbXi[ 467. - 3751 IO@ -
DL 5461 =O

QO...0/60. - QO6/0//.11 -
?J2.112613

DL ?_\djkXk`fe DL Aem`ifhlXek
Ki^Xe`Zj9
ORK?j

/776

C?IO+V
=^`c\ek P\Z_efcf^`\j 3751 - 467.J =O
2330 - 234.

QO/.03/.06 - QO0/622364 -
?J02606263

DL ?_\djkXk`fe DL Aem`ifhlXek
Ki^Xe`Zj9
ORK?j

0..1

DLH?+/
=^`c\ek P\Z_efcf^`\j //.. O\i`\j C/10/= -
C/1/3> - C/1/4= - C/157=

@A110.30579 @A110/7233 9
@A110123319 FL/10/.126

DL ?_\djkXk`fe DL Aem`ifhlXek
Ki^Xe`Zj9
ORK?j

0..1

>XcXeZ\+
Pfg HfX[

K_Xlj Ogfik &>+06' 5/0201.3/6 Jfe\ Jfe\
Ki^Xe`Zj9
RfcXk`c\j

0..3

>XcXeZ\+
Pfg HfX[

K_Xlj =[m\ekli\ =R2/0 &>+12' 6.0617///5 Jfe\ Jfe\
Ki^Xe`Zj9
RfcXk`c\j

0..5

C?+== =^`c\ek 567.= - =O 5461> ?J/.610/11 - QO.6010..0 DL ?_\djkXk`fe DL Aem`ifhlXek
Ki^Xe`Zj9
RfcXk`c\j

0..6

C?IO+/=
=^`c\ek P\Z_efcf^`\j 3751 - 467.J =O
233/= - 244.

?J/.1/2.04 - QO1.72311/ DL ?_\djkXk`fe DL Aem`ifhlXek
Ki^Xe`Zj9
RfcXk`c\j

0..1

C?IO+/>
=^`c\ek P\Z_efcf^`\j 567.= - 3753?
P\c\[pe\ - P\bdXi =hlXP\b =O

?J/.623/55 - QO61/////7 DL ?_\djkXk`fe DL Aem`ifhlXek
Ki^Xe`Zj9
RfcXk`c\j

0..6

C?IO+/?
=^`c\ek P\Z_efcf^`\j 3751 - 467.J =O
233/ - 234.

?J/.203.63 - QO2/524445 DL ?_\djkXk`fe DL Aem`ifhlXek
Ki^Xe`Zj9
RfcXk`c\j

0..2

C?IO+0=
=^`c\ek P\Z_efcf^`\j 3751 - 467.J =O
P\bdXi OfcXk\b 50

?J/.1/2.06 - QO1.723103 DL ?_\djkXk`fe DL Aem`ifhlXek
Ki^Xe`Zj9
RfcXk`c\j

0..1

C?IO+0>
=^`c\ek P\Z_efcf^`\j 3751 - 467.J =O
233/= - 244.

?J/.22/.11 - QO 21/24732 DL ?_\djkXk`fe DL Aem`ifhlXek
Ki^Xe`Zj9
RfcXk`c\j

0..2

C?IO+0?
=^`c\ek P\Z_efcf^`\j 3751 - 467.J =O
233/= - 234.

?J/.22/.13 - QO 21/24731 DL ?_\djkXk`fe DL Aem`ifhlXek
Ki^Xe`Zj9
RfcXk`c\j

0..2

C?IO+0@
=^`c\ek P\Z_efcf^`\j 3751 - 467.J =O
2330 - 234.

?J/.210.16 - QO21/2455/ DL ?_\djkXk`fe DL Aem`ifhlXek
Ki^Xe`Zj9
RfcXk`c\j

0..2

C?IO+0A
=^`c\ek P\Z_efcf^`\j 3753 - 467.J =O
233/= - 244.

?J/.4/0.24 - QO4.310374 DL ?_\djkXk`fe DL Aem`ifhlXek
Ki^Xe`Zj9
RfcXk`c\j

0..4

C?IO+1=
=^`c\ek P\Z_efcf^`\j 3751 - 467.J =O
233/= - 244.

?J/.210.20 - QO21/24554 DL ?_\djkXk`fe DL Aem`ifhlXek
Ki^Xe`Zj9
RfcXk`c\j

0..2

C?IO+1>
=^`c\ek P\Z_efcf^`\j 467. - 3751 -
KE 233/= - 244.

QO/.02..22 - QO0/622./3 DL ?_\djkXk`fe DL Aem`ifhlXek
Ki^Xe`Zj9
RfcXk`c\j

0..0



2VVKTJO^ 9F1 =GHUXGZUX_ 5W[OVSKTZ
LX^\ /.5 f] /.6

N\m`j`fe @Xk\8 B\YilXip 0./2

7^bV]ZR[a @N[bSNPab_R ! 6R`P_V]aV\[ FR_VNY AbZOR_
B]R_NaV[T
Ff`aRZ
F\SadN_R

6NaN
C_\PR``V[T
F\SadN_R

?\PNaV\[
Cb_PUN`R

C?IO+1?
=^`c\ek P\Z_efcf^`\j 3751 - 467.J =O
2333/= - 244.

?J/.3/5.16 - QO2240/26.
DL ?_\djkXk`fe DL Aem`ifhlXek

Ki^Xe`Zj9
RfcXk`c\j

0..3

C?IO+1@
=^`c\ek P\Z_efcf^`\j 3753> - 467.J =O
233/= - 244.

?J/.415/0. - QO40502/71 DL ?_\djkXk`fe DL Aem`ifhlXek
Ki^Xe`Zj9
RfcXk`c\j

0..4

C?IO+2> =^`c\ek P\Z_efcf^`\j 3753? - 567.= QO/.1014./ - ?J/.14//36 DL ?_\djkXk`fe DL Aem`ifhlXek
Ki^Xe`Zj9
RfcXk`c\j

0./.

C?IO+2@ =^`c\ek P\Z_efcf^`\j 3753? - 567.= QO/.0151./ - ?J/.02/./7 DL ?_\djkXk`fe DL Aem`ifhlXek
Ki^Xe`Zj9
RfcXk`c\j

0./.

C?IO+=
D\nc\kk+LXZbXi[ 467. - 3751 IO@ -
KE 2330 - 234. =N?DKJ

QO...11050 - QO720/0/61 DL ?_\djkXk`fe DL Aem`ifhlXek
Ki^Xe`Zj9
RfcXk`c\j

0...

C?IO+?
D\nc\kk+LXZbXi[ 367. - 375. IO@ -
DL KE 2330 - 234.

0421=/0045/ - 06.5=//24 DL ?_\djkXk`fe DL Aem`ifhlXek
Ki^Xe`Zj9
RfcXk`c\j

/77.

C?IO+@
D\nc\kk+LXZbXi[ 467. - 3751 IO@ -
KE 233/ - 234. L$P

QO...1.33/ - QO71/00621 DL ?_\djkXk`fe DL Aem`ifhlXek
Ki^Xe`Zj9
RfcXk`c\j

0../

C?IO+A
D\nc\kk+LXZbXi[ 467. - 3751 IO@ -
KE 233/ - 234. L$P

QO...1//4/ - QO71//0.22 DL ?_\djkXk`fe DL Aem`ifhlXek
Ki^Xe`Zj9
RfcXk`c\j

0../

C?IO+C
D\nc\kk+LXZbXi[ 367.cc - 375. IO@ -
KE 2330 - 244.

07/7=0032. - 06.5=//..2 DL ?_\djkXk`fe DL Aem`ifhlXek
Ki^Xe`Zj9
RfcXk`c\j

/767

C?IO+E
D\nc\kk+LXZbXi[ 367. - 375. IO@ -
KE 233/ - 234.

0401=.61/6 - 0415=./465 DL ?_\djkXk`fe DL Aem`ifhlXek
Ki^Xe`Zj9
RfcXk`c\j

/764

C?IO+F
D\nc\kk+LXZbXi[ 367. - 375. IO@ -
KE 2330 - 234. L$P

0421=//335 - 1.12=/0557 DL ?_\djkXk`fe DL Aem`ifhlXek
Ki^Xe`Zj9
RfcXk`c\j

/77.

C?IO+G
D\nc\kk+LXZbXi[ 367.c/ - 375. IO@ -
KE 233/ - 234. L$P

053.=//4616 - 07.3=//406 DL ?_\djkXk`fe DL Aem`ifhlXek
Ki^Xe`Zj9
RfcXk`c\j

/77.

C?IO+J
D\nc\kk+LXZbXi[ 367. - 375. IO@ -
P\bdXi 0... - 0.10 L$P

053.=/5.66 - 05/4=/.0/6 DL ?_\djkXk`fe DL Aem`ifhlXek
Ki^Xe`Zj9
RfcXk`c\j

/766

C?IO+O
D\nc\kk+LXZbXi[ 467. - 3751 IO@ -
KE 2330 - 244. =N?DKJ

QO...02100 - QO601//1/1 DL ?_\djkXk`fe DL Aem`ifhlXek
Ki^Xe`Zj9
RfcXk`c\j

0...

C?IO+P
D\nc\kk+LXZbXi[ 467. - 3751 IO@ -
KE 233/= - 244. L$P

QO...02101 - QO601//260 DL ?_\djkXk`fe DL Aem`ifhlXek
Ki^Xe`Zj9
RfcXk`c\j

0...

C?IO+Q
D\nc\kk+LXZbXi[ 467. - 3751 IO@ -
DL 233/= - 244.

QO...10401 - QO720/00.1 DL ?_\djkXk`fe DL Aem`ifhlXek
Ki^Xe`Zj9
RfcXk`c\j

/777

C?IO+R
=^`c\ek P\Z_efcf^`\j 3751 - 467.J =O
2330 - 234.

QO/./27.63 - QO/.22/7/5 DL ?_\djkXk`fe DL Aem`ifhlXek
Ki^Xe`Zj9
RfcXk`c\j

0..0



2VVKTJO^ 9F1 =GHUXGZUX_ 5W[OVSKTZ
LX^\ /.6 f] /.6

N\m`j`fe @Xk\8 B\YilXip 0./2

7^bV]ZR[a @N[bSNPab_R ! 6R`P_V]aV\[ FR_VNY AbZOR_
B]R_NaV[T
Ff`aRZ
F\SadN_R

6NaN
C_\PR``V[T
F\SadN_R

?\PNaV\[
Cb_PUN`R

C?IO+T
=^`c\ek P\Z_efcf^`\j 3751 - 467.J =O
2330 - 244.

QO0/621667 - QO/.017.5/ DL ?_\djkXk`fe DL Aem`ifhlXek
Ki^Xe`Zj9
RfcXk`c\j

0..0

C?IO+U
=^`c\ek P\Z_efcf^`\j 3751 - 467.J =O
2330 - 234.

QO/.02../1 - QO0/622./0 DL ?_\djkXk`fe DL Aem`ifhlXek
Ki^Xe`Zj9
RfcXk`c\j

0..0

>XcXeZ\+
Pfg HfX[

K_Xlj =[m\ekli\i =R2/0 &>+07' 6.0417/./7 Jfe\ Jfe\
Klk f]
j\im`Z\

0..3

>XcXeZ\+
=eXcpk`ZXc

=??Q H= //. &>+/.' 5.2.37/7 Jfe\ Jfe\
Klk f]
j\im`Z\

0../

LD I\k\i+/1 RSN EO >0. 3720 Jfe\ Jfe\
OXdgc\
IXeX^Xd\ek

0./.

>XcXeZ\+
Pfg HfX[

K_Xlj =[m\ekli\ =R2/0 &>+11' 6.0617//62 Jfe\ Jfe\
OXdgc\
IXeX^\d\ek

0..5

>XcXeZ\+
Pfg HfX[

K_Xlj =[m\ekli\i =R2/0 &>+1.' 6.0417//4. Jfe\ Jfe\ OZi\\e 0..3
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/ +2 L f [ ] a\ ] f lâ a] \ l` ] [ g e h g m f \ ak i m Y f lalY l] \ Z q [ g e h Y jaf _ l` ] j] k h g f k ] g ^ e Y bg j %i m Y f lalY lag f &
ag f j] dY lan ] lg Y f af l] jf Y d k lY f \ Y j\ l] [ ` f ai m ] o al` Y f Y n ] jY _ ] j] k h g f k ] ^Y [ lg j _ ] f ] jY l] \ ^jg e Y
[ Y daZ jY lag f [ m jn ] +

/ +3 > \ \ alag f Y d m f c f g o f h ] Y c k o al` Y j] k h g f k ] < . - " g ^ l` ] [ dg k ] k l af l] jf Y d k lY f \ Y j\ e Y q Z ]
h jg [ ] k k ] \ l` jg m _ ` Y daZ jY jq k ] Y j[ ` o al` [ g e h Y jak g f lg Y \ Y lY Z Y k ] g ^ Y h h jg p ae Y l] dq 4 2 )- - -
k h ] [ ljY + > f ] k lae Y l] \ [ g f [ ] f ljY lag f ak i m Y f lalY l] \ Z q Y k k m e af _ Y j] k h g f k ] ^Y [ lg j g ^ . +

/ +4 T Y l] j k g dm Z d] n g dY lad] g j_ Y f a[ Y f \ g l` ] j h g g j h m j_ af _ [ g e h g m f \ k e Y q Z ] Y f Y dq r ] \ m k af _ l` ak
e ] l` g \ g dg _ q ) ` g o ] n ] j l` ak e ] l` g \ ak f g l l` ] e ] l` g \ g ^ [ ` g a[ ] ^g j l` ] k ] [ g e h g m f \ k Y f \ l` ]
dY Z g jY lg jq tk Y Z adalq lg Y [ ` a] n ] Y dd [ Y daZ jY lag f Y f \ i m Y dalq [ g f ljg d [ jal] jaY ^g j l` ak e ] l` g \ [ Y f f g l Z ]
_ m Y jY f l] ] \ + Q ` ] k ] [ g e h g m f \ k Y j] f g l] \ Y k %h h & af Q Y Z d] 4 +

/ +5 Q ` ] e ] l` g \ af [ dm \ ] k Y f Y f Y dq la[ Y d g h lag f ^g j l` ] Y f Y dq k ak g ^ . )1 *A ag p Y f ] Z q D @ ,J P *P FJ + Q ` ]
k ] d] [ l] \ ag f k l` Y l Y j] [ ` Y jY [ l] jak la[ g ^ l` ] Y f Y dq l] k g ^ af l] j] k l Y j] Y f Y dq r ] \ m k af _ dg o ] j
[ g f [ ] f ljY lag f k g ^ [ Y daZ jY lag f k lY f \ Y j\ k m f \ ] j l` ] k Y e ] J P [ g f \ alag f k + P FJ Y f Y dq k ak ak h ] j^g je ] \
m h g f [ da] f l j] i m ] k l Y f \ ak \ g [ m e ] f l] \ af l` ] j] h g jl+

3.0 REPORTING LIMIT AND METHOD DETECTION LIMIT

0 +. O ] h g jlaf _ I ae al+ Q ` ] j] h g jlaf _ dae al ^g j l` ak e ] l` g \ ak ] k lY Z dak ` ] \ Y l l` ] dg o ] k l [ g f [ ] f ljY lag f
k lY f \ Y j\ af l` ] [ Y daZ jY lag f [ m jn ] Y f \ e Y q n Y jq \ ] h ] f \ af _ g f e Y ljap af l] j^] j] f [ ] k ) k Y e h d]
n g dm e ] g j o ] a_ ` l Y f \ h ] j[ ] f l e g ak lm j] + A ] l] [ l] \ [ g f [ ] f ljY lag f k Z ] dg o l` ak [ g f [ ] f ljY lag f
[ Y f f g l Z ] j] h g jl] \ o al` g m l i m Y dâ a[ Y lag f + P ] ] Q Y Z d] . - +

0 +. +. @ g e h g m f \ k \ ] l] [ l] \ Y l [ g f [ ] f ljY lag f k Z ] lo ] ] f l` ] j] h g jlaf _ dae al Y f \ J A I Y j]
i m Y f lalY l] \ Y f \ i m Y dâ a] \ Y k uG v) ] k lae Y l] \ n Y dm ] + M jg _ jY e g j h jg b] [ l k h ] [ â a[ Y lag f k
e Y q \ a[ lY l] l` Y l uG v i m Y dâ a] \ [ g e h g m f \ k Y j] f g l lg Z ] j] h g jl] \ +

0 +/ J ] l` g \ A ] l] [ lag f I ae al+ B p h ] jae ] f lY ddq \ ] l] je af ] J A I k m k af _ l` ] h jg [ ] \ m j] k h ] [ â a] \ af 1 -
@ C O ) M Y jl . 0 3 ) > h h ] f \ ap ? + Q ` ak n Y dm ] j] h j] k ] f lk l` ] dg o ] k l j] h g jlY Z d] [ g f [ ] f ljY lag f g ^ Y f
af \ an a\ m Y d [ g e h g m f \ l` Y l e ] ] lk l` ] e ] l` g \ i m Y dalY lan ] a\ ] f lâ a[ Y lag f [ jal] jaY +

0 +/ +. B p h ] jae ] f lY d J A I k e m k l Z ] \ ] l] je af ] \ Y f f m Y ddq ^g j l` ak e ] l` g \ +

0 +/ +/ M jg [ ] k k Y dd jY o \ Y lY ^g j l` ] j] h da[ Y l] Y f Y dq k ak af ] Y [ ` J A I k lm \ q + C g jo Y j\ l` ]
h jg [ ] k k ] \ \ Y lY lg l` ] N > _ jg m h ^g j Y j[ ` an af _ +

4.0 DEFINITIONS

? I > K H * Y f Y f Y dq la[ Y d k Y e h d] \ ] k a_ f ] \ lg Y k k ] k k k h ] [ â a[ k g m j[ ] k g ^ dY Z g jY lg jq [ g f lY e af Y lag f +
P ] ] af \ an a\ m Y d lq h ] k g ^ ? dY f c k 7 J ] l` g \ ? dY f c ) Ff k ljm e ] f l ? dY f c ) P lg jY _ ] ? dY f c ) @ d] Y f m h ? dY f c Y f \
P m d̂ m j ? dY f c +

1 *? O L J L C I R L O L ? B K W B K B %? C ? & * l` ] [ g e h g m f \ [ ` g k ] f lg ] k lY Z dak ` e Y k k k h ] [ ljY d af k ljm e ] f l
h ] j^g je Y f [ ] ^g j n g dY lad] %S L > & Y f Y dq k ] k +

@ > I F? O > Q FL K C > @ Q L O %@ C & * Y e ] Y k m j] g ^ l` ] _ Y k [ ` jg e Y lg _ jY h ` a[ j] k h g f k ] g ^ Y lY j_ ] l Y f Y dq l]
lg l` ] e Y k k af b] [ l] \ + Q ` ] [ Y daZ jY lag f ^Y [ lg j ak Y f Y dg _ g m k lg l` ] O ] dY lan ] O ] k h g f k ] C Y [ lg j %O O C &
m k ] \ af l` ] S g dY lad] Y f \ P ] e an g dY lad] ^jY [ lag f k +

@ L K Q FK R FK D @ > I F? O > Q FL K * Y f Y dq la[ Y d k lY f \ Y j\ jm f ] n ] jq . / ` g m jk lg n ] jâ q l` ] af alaY d [ Y daZ jY lag f
g ^ l` ] k q k l] e +
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@ L K Q FK R L R P I FN R FA *I FN R FA B U Q O > @ Q FL K * m k ] \ ` ] j] af k q f g f q e g m k dq o al` l` ] l] je k
[ g f laf m g m k ] p ljY [ lag f ) [ g f laf m g m k dai m a\ ] p ljY [ lag f ) Y f \ dai m a\ ] p ljY [ lag f + Q ` ak ] p ljY [ lag f l] [ ` f ai m ]
af n g dn ] k Z g adaf _ l` ] ] p ljY [ lag f k g dn ] f l af Y ^dY k c Y f \ [ g f \ ] f k af _ l` ] k g dn ] f l Y Z g n ] l` ] Y i m ] g m k
k Y e h d] + Q ` ] [ g f \ ] f k ] \ k g dn ] f l \ jah k l` jg m _ ` l` ] k Y e h d] ) ] p ljY [ laf _ l` ] [ g e h g m f \ k g ^ af l] j] k l
^jg e l` ] Y i m ] g m k h ` Y k ] +

B U Q O > @ Q B A FL K @ R O O B K Q M O L C FI B %B F@ M & * Y h dg l g ^ ag f Y Z m f \ Y f [ ] n ] jk m k lae ] %g j k [ Y f
f m e Z ] j& ^g j ag f %k & g ^ k h ] [ â a] \ e Y k k %B k &+

FK FQ F> I @ > I F? O > Q FL K * Y f Y dq k ak g ^ Y f Y dq la[ Y d k lY f \ Y j\ k ^g j Y k ] ja] k g ^ \ â ^] j] f l k h ] [ â a] \
[ g f [ ] f ljY lag f k 8 m k ] \ lg \ ] ^af ] l` ] daf ] Y jalq Y f \ \ q f Y e a[ jY f _ ] g ^ l` ] j] k h g f k ] g ^ l` ] e Y k k
k h ] [ ljg e ] l] j lg l` ] lY j_ ] l [ g e h g m f \ k +

FK Q B O K > I P Q > K A > O A P * [ g e h g m f \ k Y \ \ ] \ lg ] n ] jq k lY f \ Y j\ ) Z dY f c ) e Y ljap k h ac ] ) e Y ljap k h ac ]
\ m h da[ Y l] ) k Y e h d] %^g j n g dY lad] k &) Y f \ k Y e h d] ] p ljY [ l %^g j k ] e an g dY lad] k & Y l Y c f g o f [ g f [ ] f ljY lag f )
h jag j lg Y f Y dq k ak + Ff l] jf Y d k lY f \ Y j\ k Y j] m k ] \ Y k l` ] Z Y k ak ^g j i m Y f lalY lag f g ^ l` ] lY j_ ] l [ g e h g m f \ k +

J > Q O FU * l` ] h j] \ g e af Y f l e Y l] jaY d g ^ o ` a[ ` l` ] k Y e h d] lg Z ] Y f Y dq r ] \ ak [ g e h g k ] \ + C g j l` ]
h m jh g k ] g ^ l` ak P L M ) Y k Y e h d] e Y ljap ak ] al` ] j o Y l] j g j k g ad,k ] \ ae ] f l+ J Y ljap ak f g l k q f g f q e g m k
o al` h ` Y k ] %dai m a\ g j k g da\ &+

J > Q O FU P M FH B * Y dai m g l g ^ Y e Y ljap %o Y l] j g j k g ad& ^g jlâ a] \ %k h ac ] \ & o al` c f g o f i m Y f lala] k g ^ k h ] [ â a[
[ g e h g m f \ k Y f \ k m Z b] [ l] \ lg l` ] ] f laj] Y f Y dq la[ Y d h jg [ ] \ m j] af g j\ ] j lg af \ a[ Y l] l` ] Y h h jg h jaY l] f ] k k
g ^ l` ] e ] l` g \ ^g j l` ] e Y ljap Z q e ] Y k m jaf _ j] [ g n ] jq +

J > Q O FU P M FH B A R M I F@ > Q B * Y k ] [ g f \ Y dai m g l g ^ l` ] k Y e ] e Y ljap Y k l` ] e Y ljap k h ac ] %Y Z g n ] & l` Y l
ak k h ac ] \ af g j\ ] j lg \ ] l] je af ] l` ] h j] [ ak ag f g ^ l` ] e ] l` g \ +

J B Q E L A ? I > K H * Y f Y f Y dq la[ Y d [ g f ljg d [ g f k ak laf _ g ^ Y dd j] Y _ ] f lk ) af l] jf Y d k lY f \ Y j\ k Y f \ k m jjg _ Y l]
k lY f \ Y j\ k l` Y l ak [ Y jja] \ l` jg m _ ` g m l l` ] ] f laj] Y f Y dq la[ Y d h jg [ ] \ m j] + Q ` ] e ] l` g \ Z dY f c ak m k ] \ lg
\ ] ^af ] l` ] d] n ] d g ^ dY Z g jY lg jq ) Z Y [ c _ jg m f \ Y f \ j] Y _ ] f l [ g f lY e af Y lag f +

J B Q E L A A B Q B @ Q FL K I FJ FQ P %J A I k & * Q ` ] e af ae m e [ g f [ ] f ljY lag f g ^ Y k m Z k lY f [ ] l` Y l [ Y f Z ]
e ] Y k m j] \ Y f \ j] h g jl] \ o al` 6 6 " [ g f ^a\ ] f [ ] l` Y l l` ] Y f Y dq l] [ g f [ ] f ljY lag f ak _ j] Y l] j l` Y f r ] jg Y f \
ak \ ] l] je af ] \ ^jg e Y f Y dq k ak g ^ Y k Y e h d] af Y _ an ] f e Y ljap [ g f lY af af _ l` ] Y f Y dq l] + J A I k e m k l Z ]
\ ] l] je af ] \ Y h h jg p ae Y l] dq g f [ ] h ] j q ] Y j ^g j ^j] i m ] f ldq Y f Y dq r ] \ h Y jY e ] l] jk +

M B O @ B K Q A FC C B O B K @ B %"A & * > k m k ] \ af l` ak P L M Y f \ ] dk ] o ` ] j] lg [ g e h Y j] lo g n Y dm ] k ) l` ]
h ] j[ ] f l \ â ^] j] f [ ] af \ a[ Y l] k Z g l` l` ] \ aj] [ lag f Y f \ l` ] e Y _ f alm \ ] g ^ l` ] [ g e h Y jak g f ) a+] +) l` ]
h ] j[ ] f l \ â ^] j] f [ ] e Y q Z ] ] al` ] j f ] _ Y lan ] ) h g k alan ] ) g j r ] jg + %Ff [ g f ljY k l) k ] ] j] dY lan ] h ] j[ ] f l
\ â ^] j] f [ ] +&

M B O @ B K Q J L FP Q R O B * Y f Y h h jg p ae Y lag f g ^ l` ] Y e g m f l g ^ o Y l] j af Y k g ad,k ] \ ae ] f l k Y e h d] e Y \ ]
Z q \ jq af _ Y f Y dai m g l g ^ l` ] k Y e h d] Y l . - 2

g
@ + Q ` ] h ] j[ ] f l e g ak lm j] \ ] l] je af ] \ af l` ak e Y f f ] j Y dk g

af [ dm \ ] k [ g f ljaZ m lag f k ^jg e Y dd [ g e h g m f \ k l` Y l e Y q n g dY ladar ] Y l g j Z ] dg o . - 2
g
@ ) af [ dm \ af _ o Y l] j+

M ] j[ ] f l e g ak lm j] e Y q Z ] \ ] l] je af ] \ ^jg e \ ] [ Y f l] \ k Y e h d] k Y f \ ^jg e k Y e h d] k l` Y l Y j] f g l
\ ] [ Y f l] \ +

M O FJ > O V N R > K Q FQ > Q FL K FL K * Y [ g f ljY [ l k h ] [ â a] \ ag f m k ] \ lg i m Y f lalY l] Y lY j_ ] l Y f Y dq l] +
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O B > D B K Q T > Q B O * o Y l] j af o ` a[ ` Y f af l] j^] jY f l ak f g l g Z k ] jn ] \ Y l g j Y Z g n ] l` ] e af ae m e
\ ] l] [ lag f dae al g ^ l` ] h Y jY e ] l] jk g ^ af l] j] k l+

O B @ L K P Q O R @ Q B A FL K @ E O L J > Q L D O > J %O F@ & * Y e Y k k k h ] [ ljY d _ jY h ` a[ Y d j] h j] k ] f lY lag f g ^
l` ] k ] h Y jY lag f Y [ ` a] n ] \ Z q Y _ Y k [ ` jg e Y lg _ jY h ` 7 Y h dg l g ^ lg lY d ag f [ m jj] f l n ] jk m k j] l] f lag f lae ] +

O B I > Q FS B M B O @ B K Q A FC C B O B K @ B %O M A & * > k m k ] \ af l` ak P L M Y f \ ] dk ] o ` ] j] lg [ g e h Y j] lo g
n Y dm ] k ) l` ] j] dY lan ] h ] j[ ] f l \ â ^] j] f [ ] ak Z Y k ] \ g f l` ] e ] Y f g ^ l` ] lo g n Y dm ] k ) Y f \ ak j] h g jl] \ Y k Y f
Y Z k g dm l] n Y dm ] ) a+] +) Y do Y q k ] p h j] k k ] \ Y k Y h g k alan ] f m e Z ] j g j r ] jg + %Ff [ g f ljY k l) k ] ] h ] j[ ] f l
\ â ^] j] f [ ] +&

O B I > Q FS B O B P M L K P B C > @ Q L O %O O C & * Y e ] Y k m j] g ^ l` ] j] dY lan ] e Y k k k h ] [ ljY d j] k h g f k ] g ^ Y f
Y f Y dq l] [ g e h Y j] \ lg alk af l] jf Y d k lY f \ Y j\ + O ] dY lan ] O ] k h g f k ] C Y [ lg jk Y j] \ ] l] je af ] \ Z q Y f Y dq k ak
g ^ k lY f \ Y j\ k Y f \ Y j] m k ] \ af l` ] [ Y d[ m dY lag f g ^ [ g f [ ] f ljY lag f k g ^ Y f Y dq l] k af k Y e h d] k +

O B I > Q FS B O B Q B K Q FL K Q FJ B %O O Q & * l` ] jY lag g ^ l` ] j] l] f lag f lae ] g ^ Y [ g e h g m f \ lg l` Y l g ^ Y
k lY f \ Y j\ %k m [ ` Y k Y f af l] jf Y d k lY f \ Y j\ &+

FK P Q O R J B K Q ? I > K H w Y k q k l] e ] n Y dm Y lag f k Y e h d] [ g f lY af af _ dY Z j] Y _ ] f l _ jY \ ] o Y l] j o al`
af l] jf Y d k lY f \ Y j\ k Y f \ k m jjg _ Y l] k lY f \ Y j\ k Y \ \ ] \ + > f af k ljm e ] f l Z dY f c ak m k ] \ lg j] e g n ] Y f \ ,g j
] n Y dm Y l] j] k a\ m Y d [ Y jjq g n ] j ^jg e ` a_ ` d] n ] d k lY f \ Y j\ k ) k h ac ] k Y e h d] k Y f \ ^a] d\ k Y e h d] k +

5.0 HEALTH & SAFETY

2 +. Q ` ] Y f Y dq k l e m k l ^g ddg o f g je Y d k Y ^] lq h jg [ ] \ m j] k Y k g m ldaf ] \ af l` ] > [ [ m l] k l E ] Y dl` Y f \ P Y ^] lq
M dY f Y f \ M ] jk g f Y d M jg l] [ lag f M g da[ q ) o ` a[ ` af [ dm \ ] l` ] m k ] g ^ k Y ^] lq _ dY k k ] k Y f \ dY Z [ g Y lk + Ff
Y \ \ alag f ) Y dd Y [ a\ k Y j] [ g jjg k an ] Y f \ e m k l Z ] ` Y f \ d] \ o al` [ Y j] + C dm k ` k h addk o al` h d] f lq g ^ o Y l] j+
F^ Y [ a\ k [ g f lY [ l Y f q h Y jl g ^ l` ] Z g \ q ) ^dm k ` o al` o Y l] j Y f \ [ g f lY [ l l` ] k m h ] jn ak g j+

2 +/ Q ` ] lg p a[ alq g j [ Y j[ af g _ ] f a[ alq g ^ ] Y [ ` j] Y _ ] f l m k ] \ af l` ak e ] l` g \ ` Y k f g l Z ] ] f h j] [ ak ] dq
\ ] l] je af ] \ 8 ` g o ] n ] j) ] Y [ ` [ ` ] e a[ Y d e m k l Z ] lj] Y l] \ Y k Y h g l] f laY d ` ] Y dl` ` Y r Y j\ + B p h g k m j]
lg l` ] k ] j] Y _ ] f lk e m k l Z ] j] \ m [ ] \ lg l` ] dg o ] k l h g k k aZ d] d] n ] d+ Q ` ] dY Z g jY lg jq ak
j] k h g f k aZ d] ^g j e Y af lY af af _ Y [ m jj] f l Y o Y j] f ] k k ^ad] g ^ L P E > j] _ m dY lag f k j] _ Y j\ af _ l` ] k Y ^]
` Y f \ daf _ g ^ l` ] [ ` ] e a[ Y dk k h ] [ â a] \ af l` ak e ] l` g \ + > j] ^] j] f [ ] ^ad] g ^ \ Y lY ` Y f \ daf _ k ` ] ] lk
e m k l Z ] e Y \ ] Y n Y adY Z d] lg Y dd h ] jk g f f ] d af n g dn ] \ af l` ] k ] Y f Y dq k ] k +

2 +0 Q ` ] ^g ddg o af _ Y f Y dq l] k [ g n ] j] \ Z q l` ak e ] l` g \ ` Y n ] Z ] ] f l] f lY lan ] dq [ dY k k â a] \ Y k c f g o f g j
k m k h ] [ l] \ ) ` m e Y f g j e Y e e Y daY f [ Y j[ af g _ ] f k 7 Z ] f r ] f ] ) [ Y jZ g f l] ljY [ ` dg ja\ ] ) . )1 *
\ a[ ` dg jg Z ] f r ] f ] ) . )/ *\ a[ ` dg j] l` Y f ] ) ` ] p Y [ ` dg jg Z m lY \ a] f ] ) . ). )/ )/ *l] ljY [ ` dg jg ] l` Y f ] ) . ). )/ *
lja[ ` dg jg ] l` Y f ] ) [ ` dg jg ^g je ) . )/ *\ aZ jg e g ] l` Y f ] ) l] ljY [ ` dg jg ] l` ] f ] ) lja[ ` dg jg ] l` ] f ] ) Y f \ n af q d
[ ` dg ja\ ] + M jae Y jq k lY f \ Y j\ k g ^ l` ] k ] lg p a[ [ g e h g m f \ k e m k l Z ] h j] h Y j] \ af Y ` g g \ + >
K FL P E ,J Y k k Y h h jg n ] \ lg p a[ _ Y k j] k h ajY lg j e m k l Z ] o g jf o ` ] f l` ] Y f Y dq k l ` Y f \ d] k ` a_ `
[ g f [ ] f ljY lag f k g ^ l` ] k ] lg p a[ [ g e h g m f \ k +

6.0 INTERFERENCES

3 +. Q ` ] \ Y lY ^jg e Y dd Z dY f c k ) k Y e h d] k ) Y f \ k h ac ] k e m k l Z ] ] n Y dm Y l] \ ^g j af l] j^] j] f [ ] k +

3 +/ Fe h m jala] k af l` ] h m j_ ] _ Y k ) g j_ Y f a[ [ g e h g m f \ k g m l*_ Y k k af _ ^jg e l` ] h dm e Z af _ Y ` ] Y \ g ^ l` ] ljY h )
Y f \ k g dn ] f l n Y h g jk af l` ] dY Z g jY lg jq Y [ [ g m f l ^g j l` ] e Y bg jalq g ^ [ g f lY e af Y lag f h jg Z d] e k + Q ` ]
Y f Y dq la[ Y d k q k l] e e m k l Z ] \ ] e g f k ljY l] \ lg Z ] ^j] ] ^jg e [ g f lY e af Y lag f m f \ ] j l` ] [ g f \ alag f k g ^



Accutest Laboratories
Standard Operating Procedure

FN: EMS8260C-02
Pub. Date: 06/07/1998
Rev. Date: 02/12/14
Page 5 of 49

l` ] Y f Y dq k ak Z q jm f f af _ dY Z g jY lg jq j] Y _ ] f l Z dY f c k + Q ` ] m k ] g ^ f g f *Q C B lm Z af _ ) f g f *Q C B l` j] Y \
k ] Y dY f lk ) g j ^dg o [ g f ljg dd] jk o al` jm Z Z ] j [ g e h g f ] f lk af l` ] h m j_ af _ \ ] n a[ ] e m k l Z ] Y n g a\ ] \ +

3 +0 P Y e h d] k [ Y f Z ] [ g f lY e af Y l] \ Z q \ â ^m k ag f g ^ n g dY lad] g j_ Y f a[ k %h Y jla[ m dY jdq e ] l` q d] f ] [ ` dg ja\ ]
Y f \ ^dm g jg [ Y jZ g f k & l` jg m _ ` l` ] k ] h lm e k ] Y d af lg l` ] k Y e h d] \ m jaf _ k ` ah e ] f l Y f \ k lg jY _ ] + > ljah
Z dY f c h j] h Y j] \ ^jg e j] Y _ ] f l o Y l] j Y f \ [ Y jja] \ l` jg m _ ` l` ] k Y e h daf _ Y f \ ` Y f \ daf _ h jg lg [ g d [ Y f
k ] jn ] Y k Y [ ` ] [ c g f k m [ ` [ g f lY e af Y lag f +

3 +1 @ g f lY e af Y lag f Z q [ Y jjq *g n ] j [ Y f g [ [ m j o ` ] f ] n ] j ` a_ ` d] n ] d Y f \ dg o *d] n ] d k Y e h d] k Y j]
k ] i m ] f laY ddq Y f Y dq r ] \ +

3 +1 +. T ` ] f ] n ] j Y f m f m k m Y ddq [ g f [ ] f ljY l] \ k Y e h d] ak ] f [ g m f l] j] \ ) al e m k l Z ] ^g ddg o ] \ Z q
Y f Y f Y dq k ak g ^ Y f af k ljm e ] f l Z dY f c lg [ ` ] [ c ^g j [ jg k k [ g f lY e af Y lag f + O ] ^] j lg Q Y Z d]
. . ^g j [ g e h g m f \ k l` Y l e Y q [ Y m k ] [ Y jjq g n ] j ^g j l` ak e ] l` g \ +

3 +1 +/ Fl e Y q Z ] f ] [ ] k k Y jq lg o Y k ` l` ] h m j_ af _ \ ] n a[ ] o al` e ] l` Y f g d) jaf k ] al o al` g j_ Y f a[ *
^j] ] o Y l] j) Y f \ l` ] f \ jq l` ] h m j_ af _ \ ] n a[ ] af Y f g n ] f Y l . - 2

-
@ + C g ddg o l` ]

af k ljm e ] f l e Y f m Y d ^g j af k ljm [ lag f k g f [ d] Y f af _ + A g [ m e ] f l l` ] g [ [ m jj] f [ ] af l` ]
e Y af l] f Y f [ ] dg _ Y f \ f g lâ q l` ] e Y f Y _ ] j,k m h ] jn ak g j+

3 +1 +/ +. @ d] Y f Y f \ Z Y c ] h m j_ af _ lm Z ] +

3 +1 +/ +/ @ d] Y f g j j] h dY [ ] h m j_ ] f ] ] \ d] +

3 +1 +/ +0 @ d] Y f Y f \ Z Y c ] k Y e h d] ^adl] j g j k h Y j_ ] ^adl] j+

3 +1 +/ +1 @ d] Y f Y f \ Z Y c ] k Y e h d] dg g h +

3 +1 +/ +2 O ] h dY [ ] ljY h â f ] [ ] k k Y jq +

3 +1 +/ +3 O ] h dY [ ] o Y l] j e Y f Y _ ] e ] f l e g \ m d] â f ] [ ] k k Y jq +

3 +1 +/ +4 O af k ] ljY f k ^] j daf ] o al` e ] l` Y f g d+ @ Y m lag f 7 \ ak [ g f f ] [ l l` ] ljY h Z ] ^g j] jaf k af _ +

3 +1 +0 Ff ] p lj] e ] k alm Y lag f k ) l` ] ] f laj] h m j_ ] *Y f \ ljY h \ ] n a[ ] e Y q j] i m aj] \ ak e Y f ldaf _ Y f \
[ d] Y f af _ + C g ddg o l` ] af k ljm e ] f l$k e Y f m Y d ^g j af k ljm [ lag f k g f \ ak Y k k ] e Z dq +
A g [ m e ] f l l` ] g [ [ m jj] f [ ] af l` ] e Y af l] f Y f [ ] dg _ Y f \ f g lâ q l` ]
e Y f Y _ ] j,k m h ] jn ak g j+ P [ j] ] f af _ g ^ l` ] k Y e h d] k h jag j lg h m j_ ] *Y f \ *ljY h D @ ,J P
Y f Y dq k ak ak ` a_ ` dq j] [ g e e ] f \ ] \ lg h j] n ] f l [ g f lY e af Y lag f g ^ l` ] k q k l] e + Q ` ak ak
] k h ] [ aY ddq ljm ] ^g j k g ad Y f \ o Y k l] k Y e h d] k +

3 +1 +1 F^ l` ] [ g f lY e af Y lag f ` Y k Z ] ] f ljY f k ^] jj] \ lg _ Y k [ ` jg e Y lg _ jY h ` ) Y f q g ^ l` ] ^g ddg o af _
Y h h jg Y [ ` ] k e Y q Z ] m k ] \ lg [ d] Y f m h l` ] af k ljm e ] f l+

3 +1 +1 +. ? Y c af _ g m l l` ] [ g dm e f Z ] lo ] ] f Y f Y dq k ] k +

3 +1 +1 +/ @ ` Y f _ ] l` ] af b] [ lg j daf ] j lg j] \ m [ ] l` ] h g l] f laY d ^g j [ jg k k *[ g f lY e af Y lag f +

3 +1 +1 +0 O ] e g n ] Y h g jlag f g ^ l` ] Y f Y dq la[ Y d [ g dm e f af l` ] [ Y k ] g ^ ] p lj] e ]
[ g f lY e af Y lag f +
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3 +1 +2 Q ` ] g n ] f l] e h ] jY lm j] h jg _ jY e e m k l af [ dm \ ] Y h g k l*Y f Y dq k ak Z Y c ] g m l h ] jag \ lg
] f k m j] l` Y l k ] e an g dY lad] ` q \ jg [ Y jZ g f k Y j] k ljah h ] \ ^jg e l` ] [ ` jg e Y lg _ jY h ` a[
[ g dm e f +

3 +1 P h ] [ aY d h j] [ Y m lag f k e m k l Z ] lY c ] f \ m jaf _ l` ] Y f Y dq k ak lg Y n g a\ [ g f lY e af Y lag f ^jg e e ] l` q d] f ]
[ ` dg ja\ ] Y f \ g l` ] j [ g e e g f dY Z g jY lg jq k g dn ] f lk +

3 +2 +. Q ` ] k Y e h d] k lg jY _ ] Y f \ Y f Y dq la[ Y d Y j] Y e m k l Z ] ak g dY l] \ ^jg e Y dd Y le g k h ` ] ja[
k g m j[ ] k g ^ e ] l` q d] f ] [ ` dg ja\ ] g j g l` ] j [ g e e g f k g dn ] f lk +

3 +2 +/ I Y Z g jY lg jq [ dg l` af _ o g jf Z q l` ] Y f Y dq k l e m k l Z ] [ d] Y f Y f \ m k ] \ af \ ] k a_ f Y l] \ Y j] Y k
g f dq + @ dg l` af _ h j] n ag m k dq ] p h g k ] \ lg k g dn ] f l n Y h g jk af l` ] g j_ Y f a[ k k Y e h d]
h j] h Y jY lag f dY Z g jY lg jq [ Y f [ g f ljaZ m l] lg k Y e h d] [ g f lY e af Y lag f +

7.0 SAMPLE HANDLING AND PRESERVATION AND HOLDING TIME

4 +. E > K A I FK D Y f \ M O B P B O S > Q FL K

4 +. +. T Y l] j k Y e h d] k

4 +. +. +. @ g f lY af ] j * 1 - e d _ dY k k k [ j] o *[ Y h S L > n aY d o al` Q ] ^dg f *^Y [ ] \ k ada[ g f ] k ] h lm e +
Q ` ] 1 - *e d _ dY k k S L > n aY dk Y j] h j] *[ d] Y f ] \ Y f \ [ ] jlâ a] \ +

4 +. +. +/ @ g dd] [ l Y dd k Y e h d] k af \ m h da[ Y l] + Q ] k l Y dd k Y e h d] k ^g j j] k a\ m Y d [ ` dg jaf ] m k af _ l] k l
h Y h ] j ^g j ^j] ] Y f \ lg lY d [ ` dg jaf ] + F^ k Y e h d] k [ g f lY af j] k a\ m Y d [ ` dg jaf ] ) l` j] ]
e adda_ jY e k g ^ k g \ am e l` ag k m d̂ Y l] e m k l Z ] Y \ \ ] \ ^g j ] Y [ ` 1 - e d g ^ o Y l] j k Y e h d] +

4 +. +. +0 C add k Y e h d] Z g lld] k lg g n ] j^dg o af _ ) Z m l \ g f g l ^dm k ` g m l l` ] \ ] [ ` dg jaf Y laf _ Y _ ] f l+
P Y e h d] e m k l Z ] lY c ] f o al` [ Y j] k g Y k lg h j] n ] f l Y f q Y aj g j Z m Z Z d] k ] f l] jaf _
n aY dk [ j] Y laf _ ` ] Y \ k h Y [ ] +

4 +. +. +1 > \ bm k l l` ] h E g ^ Y dd k Y e h d] k lg $ / Y l l` ] lae ] g ^ [ g dd] [ lag f ) Z m l Y ^l] j
\ ] [ ` dg jaf Y lag f ) Z q [ Y j] ^m ddq Y \ \ af _ lo g \ jg h k g ^ . 7. E @ d ^g j ] Y [ ` 1 - e d g ^ k Y e h d] +
P ] Y d l` ] k Y e h d] Z g lld] k ) Q ] ^dg f ^Y [ ] \ g o f ) Y f \ e ap ^g j g f ] e af m l] + L j S L >
n aY dk [ g f lY af af _ l` ] h j] k ] jn Y lan ] %E @ I & e Y q Z ] m k ] \ +

K g l] 7 A g f g l e ap l` ] k g \ am e l` ag k m d̂ Y l] o al` l` ] E @ d af l` ] k Y e h d] Z g lld] h jag j lg
k Y e h daf _ +

4 +. +. +2 Q ` ] k Y e h d] k e m k l Z ] h jg l] [ l] \ ^jg e da_ ` l Y f \ j] ^ja_ ] jY l] \ Y l - * " 3 %@ ^jg e l` ]
lae ] g ^ j] [ ] ah l m f lad Y f Y dq k ak +

4 +. +/ P g ad P Y e h d] k

4 +. +/ +. O ] ^] j lg l` ] P L M ^g j P T 5 1 3 J ] l` g \ 2 - 0 2 ^g j h j] k ] jn Y lag f j] i m aj] e ] f l g ^ f g f *
Y i m ] g m k k g da\ k +
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4 +/ E L I A FK D Q FJ B

4 +/ +. T Y l] j P Y e h d] k +

4 +/ +. +. > dd k Y e h d] k Y j] lg Z ] Y f Y dq r ] \ o al` af . 1 \ Y q k g ^ k Y e h daf _ %E @ d h j] k ] jn ] \ ^g j
Y i m ] g m k k Y e h d] & m f d] k k g l` ] jo ak ] k h ] [ â a] \ Z q l` ] [ g f ljY [ l+ Q ` ] k Y e h d]
h j] k ] jn Y lag f \ ] ^a[ a] f [ q ak f g l] \ af l` ] Y f Y dq la[ Y d jm f dg _ Z g g c o ` ] f l` ] Y f Y dq k l
[ ` ] [ c k l` ] h E Y l l` ] Z ] f [ ` + F^ l` ] h E ak f g l 9 / ) l` ] Y f Y dq k l f g lâ a] k l` ]
k m h ] jn ak g j) o ` g l` ] f f g lâ a] k @ da] f l P ] jn a[ ] A ] h l+ > [ g e e ] f l ak Y \ \ ] \ lg l` ]
j] k m dl h Y _ ] Y f \ K g f *@ g f ^g je Y f [ ] P m e e Y jq +

4 +/ +/ P g ad P Y e h d] k

4 +/ +/ +. O ] ^] j lg l` ] P L M ^g j P T 5 1 3 J ] l` g \ 2 - 0 2 ^g j ` g d\ af _ lae ] j] i m aj] e ] f l g ^ f g f *
Y i m ] g m k k g da\ k +

4 +/ +/ +/ > dd k Y e h d] k Y j] Y f Y dq r ] \ o al` af . 1 \ Y q k g ^ k Y e h daf _ m f d] k k g l` ] jo ak ] k h ] [ â a] \ +

8.0 APPARATUS AND MATERIALS

5 +. P V O FK D B

5 +. +. . - ) / 2 ) 2 - ) . - - ) 2 - - Y f \ 2 - - - #d _ jY \ m Y l] \ k q jaf _ ] k ) e Y f m Y ddq ` ] d\ %E Y e adlg f ,] i m an +&+

5 +. +/ 2 e d Y f \ 2 - e d _ dY k k _ Y k la_ ` l k q jaf _ ] k o al` I m ] jdg c ] f \ ) â Y h h jg h jaY l] ^g j l` ] h m j_ af _
\ ] n a[ ] +

5 +/ ? > I > K @ B

5 +/ +. > f Y dq la[ Y d Z Y dY f [ ] [ Y h Y Z d] g ^ o ] a_ ` af _ - +- - - . _ jY e +

5 +/ +/ Q g h dg Y \ af _ Z Y dY f [ ] [ Y h Y Z d] g ^ o ] a_ ` af _ - +. _ jY e +

5 +0 M R O D B > K A Q O > M A B S F@ B P

5 +0 +. Q ` ] Y m lg k Y e h d] j e g \ ] dk Y j] m k ] \ ^g j h m j_ af _ ) ljY h h af _ Y f \ \ ] k g jZ af _ l` ] k Y e h d] af lg
D @ [ g dm e f +

( L +F+ J g \ ] d 1 2 3 - k Y e h d] [ g f [ ] f ljY lg j o al` 1 2 2 . n aY d e m dla*k Y e h d] j

( L +F+ J g \ ] d 1 2 3 - k Y e h d] [ g f [ ] f ljY lg j o al` 1 2 2 / T Y l] j,P g ad e m dla*k Y e h d] j

5 +0 +/ Q ` ] k Y e h d] h m j_ ] n aY d e m k l Z ] \ ] k a_ f ] \ lg Y [ [ ] h l 2 e d k Y e h d] k o al` Y o Y l] j [ g dm e f Y l
d] Y k l 0 [ e \ ] ] h +

5 +0 +0 Q ` ] Y m lg *k Y e h d] j ak ] i m ah h ] \ o al` Y ` ] Y l] j [ Y h Y Z d] g ^ e Y af lY af af _ l` ] h m j_ ] [ ` Y e Z ] j

Y l 1 - %@ lg ae h jg n ] h m j_ af _ ] ^^a[ a] f [ q + Q ` ] ` ] Y l] j ak lg Z ] m k ] \ ^g j dg o d] n ] d
k g ad,k ] \ ae ] f l Y f Y dq k ak ) Z m l f g l ^g j o Y l] j g j e ] \ am e d] n ] d k g ad,k ] \ ae ] f l Y f Y dq k ak +
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5 +0 +1 Q ` ] L F !. - ljY h ak 1 / [ e o al` Y f af k a\ ] \ aY e ] l] j g ^ - +. - 2 af [ ` ] k + Q ` ] ljY h e m k l Z ]

h Y [ c ] \ lg [ g f lY af l` ] ^g ddg o af _ Y Z k g jZ ] f lk %0 *jaf _ & Y f \ e m k l Z ] [ g f \ alag f ] \ Y l . 5 - %@
^g j 0 - e af m l] k Z q Z Y [ c ^dm k ` af _ o al` Y E ] dam e _ Y k ^dg o Y l d] Y k l / - e d,e af Z ] ^g j] af alaY d
m k ] +

( Q ] f Y p %/ )3 *A ah ` ] f q d] f ] g p a\ ] h g dq e ] j&+

( P ada[ Y _ ] d+

( @ Y jZ g f J g d] [ m d] P a] n ] %@ J P &+

5 +0 +2 Q ` ] \ ] k g jZ ] j e m k l Z ] [ Y h Y Z d] g ^ jY h a\ dq ` ] Y laf _ l` ] ljY h lg . 6 -
-

@ ^g j \ ] k g jh lag f + A g
f g l ] p [ ] ] \ / . -

-
@ \ m jaf _ Z Y c ] *g m l e g \ ] + > dl] jf Y lan ] dq ) ^g ddg o e Y f m ^Y [ lm j] jtk

af k ljm [ lag f k +

5 +0 +3 Q ` ] j] k h g f k ] g ^ [ ` dg jg e ] l` Y f ] Y f \ Z jg e g f ] l` Y f ] [ Y f Z ] ljY [ c ] \ ^g j l` ] je Y d
\ ] [ g e h g k alag f h jg \ m [ lk ^g je ] \ + F^ d] n ] dk g n ] j l` ] [ Y daZ jY lag f j] i m aj] e ] f l) l` ] ljY h e m k l
Z ] j] h dY [ ] \ Y f \ l` ] k q k l] e j] *[ Y daZ jY l] \ Y ^l] j l` ] e Y f Y _ ] j,k m h ] jn ak g j Z ] ] f f g lâ a] \ +

5 +1 D > P @ E O L J > Q L D O > M E ,J > P P P M B @ Q O L J B Q B O P V P Q B J

5 +1 +. D Y k @ ` jg e Y lg _ jY h ` +

5 +1 +. +. > f Y f Y dq la[ Y d k q k l] e [ g e h d] l] o al` Y l] e h ] jY lm j] h jg _ jY e e Y Z d] _ Y k
[ ` jg e Y lg _ jY h ` Y f \ Y dd j] i m aj] \ Y [ [ ] k k g ja] k af [ dm \ af _ k q jaf _ ] k ) Y f Y dq la[ Y d
[ g dm e f k ) Y f \ _ Y k ] k +

5 +1 +. +/ Q ` ] af b] [ lag f h g jl e m k l Z ] k m alY Z d] ^g j k h dal g j k h dald] k k o al` Y h h jg h jaY l] af l] j^Y [ ] +

5 +1 +. +0 Q ` ] f Y jjg o Z g j] [ Y h addY jq [ g dm e f ak \ aj] [ ldq [ g m h d] \ lg l` ] k g m j[ ] ^g j E M *3 5 6 - g j
> _ ad] f l 3 5 6 - e g \ ] d+

5 +1 +. +1 Q ` ] o a\ ] Z g j] [ Y h addY jq [ g dm e f ak af l] j^Y [ ] \ l` jg m _ ` Y b] l k ] h Y jY lg j lg l` ] k g m j[ ]
^g j E M *2 5 6 - e g \ ] d+

5 +1 +/ @ g dm e f +

( 4 2 e p - +2 0 e e FA p 0 #e ^ade l` a[ c f ] k k [ Y h addY jq [ g dm e f [ g Y l] \ o al` A ? *3 / 1 %G #T
P [ a] f lâ a[ &) g j ] i m an Y d] f l+ @ g f \ alag f Y k h ] j e Y f m ^Y [ lm j] k \ aj] [ lag f k +

( . - 2 e p - +2 0 e e FA p 0 #e ^ade l` a[ c f ] k k [ Y h addY jq [ g dm e f [ g Y l] \ o al` E M *S L > ) g j
] i m an Y d] f l+ @ g f \ alag f Y k h ] j e Y f m ^Y [ lm j] k \ aj] [ lag f k +

( 3 - e p - +/ 2 e e FA p . +1 #e ^ade l` a[ c f ] k k [ Y h addY jq [ g dm e f [ g Y l] \ o al` A ? *3 / 1 %G #T
P [ a] f lâ a[ &) g j ] i m an Y d] f l+ @ g f \ alag f Y k h ] j e Y f m ^Y [ lm j] k \ aj] [ lag f k +

( 3 - e p - +1 2 e e FA p . +4 #e ^ade l` a[ c f ] k k [ Y h addY jq [ g dm e f [ g Y l] \ o al` A ? *S O U
%G #T P [ a] f lâ a[ &) g j ] i m an Y d] f l+ @ g f \ alag f Y k h ] j e Y f m ^Y [ lm j] k \ aj] [ lag f k +
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5 +1 +0 J Y k k P h ] [ ljg e ] l] j+

5 +1 +0 +. E M 2 6 4 0 ) E M 2 6 4 - > _ ad] f l 2 6 4 0 ) g j > _ ad] f l 2 6 4 2 ak [ Y h Y Z d] g ^ k [ Y f f af _ ^jg e 0 2
lg 0 - - Y e m ] n ] jq / k ] [ g f \ k g j d] k k ) m ladar af _ Y 4 - n g dl %f g e af Y d& ] d] [ ljg f ] f ] j_ q
af l` ] ] d] [ ljg f ae h Y [ l ag f ar Y lag f e g \ ] +

5 +1 +0 +/ Q ` ] e Y k k k h ] [ ljg e ] l] j e m k l Z ] [ Y h Y Z d] g ^ h jg \ m [ af _ Y e Y k k k h ] [ ljm e o ` a[ `
e ] ] lk Y dd l` ] [ jal] jaY af Q Y Z d] 0 o ` ] f af b] [ laf _ g j h m j_ af _ 2 - f _ g ^ l` ] D @ ,J P
lm f af _ k lY f \ Y j\ * ? jg e g ^dm g jg Z ] f r ] f ] %? C ? &+

5 +1 +0 +0 P FJ J g \ ] w @ Y h Y Z d] g ^ k ] d] [ lan ] ag f _ jg m h af _ Y l k h ] [ â a] \ j] l] f lag f lae ] k ^g j
af [ j] Y k ] \ [ g e h g m f \ k ] f k alan alq %Q Y Z d] / Y &+

5 +2 A > Q > P V P Q B J

5 +2 +. A Y lY > [ i m ak alag f Y f \ Ff k ljm e ] f l @ g f ljg d %E M @ ` ] e k lY lag f & - > [ g e h m l] j k q k l] e ak
af l] j^Y [ ] \ lg l` ] e Y k k k h ] [ ljg e ] l] j) o ` a[ ` Y ddg o k l` ] [ g f laf m g m k Y [ i m ak alag f Y f \
k lg jY _ ] g f Y e Y [ ` af ] *j] Y \ Y Z d] e ] \ aY %\ ak [ & g ^ Y dd e Y k k k h ] [ ljY g Z lY af ] \ l` jg m _ ` g m l
l` ] \ m jY lag f g ^ l` ] [ ` jg e Y lg _ jY h ` a[ h jg _ jY e +

5 +2 +/ A Y lY M jg [ ] k k af _ %E M B f n ajg i m Y f l& * Q ` ] k g ^lo Y j] Y [ [ g e e g \ Y l] k k ] Y j[ ` af _ g ^ D @ ,J P
\ Y lY ^ad] ^g j lY j_ ] l Y f Y dq l] k o ` a[ ` \ ak h dY q k h ] [ â a[ ^jY _ e ] f lY lag f h Y ll] jf k + Q ` ] k g ^lo Y j]
Y dk g Y ddg o k af l] _ jY laf _ l` ] Y Z m f \ Y f [ ] g ^ Y f B F@ M Z ] lo ] ] f k h ] [ â a] \ lae ] g j k [ Y f
f m e Z ] j dae alk + Q ` ] \ Y lY k q k l] e af [ dm \ ] k l` ] j] [ ] f l n ] jk ag f g ^ l` ] B M > ,K ? P g j
K FP Q 6 5 e Y k k k h ] [ ljY d daZ jY jq ^g j i m Y dalY lan ] k ] Y j[ ` ] k g ^ f g f *lY j_ ] l [ g e h g m f \ k
h j] k ] f l af l` ] [ ` jg e Y lg _ jY e + Q ` ] \ Y lY k q k l] e ^dY _ k Y dd \ Y lY ^ad] k l` Y l ` Y n ] Z ] ] f
] \ al] \ e Y f m Y ddq Z q dY Z g jY lg jq h ] jk g f f ] d+

5 +2 +0 L ^^ daf ] J Y _ f ] la[ Q Y h ] P lg jY _ ] A ] n a[ ] %I Y _ Y lg K ] lo g jc ] j& * Q ` ] e Y _ f ] la[ lY h ]
k lg jY _ ] \ ] n a[ ] [ g h a] k \ Y lY ^g j dg f _ *l] je ) g ^^*daf ] k lg jY _ ] +

9.0 REAGENTS AND STANDARDS

6 +. P g dn ] f l

6 +. +. J ] l` Y f g d7 h m j_ ] *Y f \ *ljY h _ jY \ ] i m Y dalq g j ] i m an Y d] f l+ P lg j] k ] h Y jY l] dq ) Y o Y q ^jg e l` ]
g l` ] j k g dn ] f lk +

6 +/ O ] Y _ ] f l T Y l] j

6 +/ +. O ] Y _ ] f l o Y l] j ak \ ] ^af ] \ Y k o Y l] j af o ` a[ ` Y f af l] j^] jY f l ak f g l g Z k ] jn ] \ Y l l` ] e ] l` g \
\ ] l] [ lag f dae al g ^ l` ] h Y jY e ] l] jk g ^ af l] j] k l+

6 +/ +/ O ] Y _ ] f l o Y l] j ak _ ] f ] jY l] \ Z q ] al` ] j h Y k k af _ lY h o Y l] j l` jg m _ ` Y Z ] \ g ^ Y h h jg p ae Y l] dq
g f ] h g m f \ g ^ Y [ lan Y l] \ [ Y jZ g f g j Z q m k af _ l` ] o Y l] j h m jâ a[ Y lag f k q k l] e Y l > [ [ m l] k l l` Y l
ak Y k ] ja] k g ^ \ ] ag f ar ] jk Y f \ [ Y jZ g f [ Y jlja\ _ ] k +

6 +0 P lg [ c P lY f \ Y j\ P g dm lag f k

6 +0 +. @ g e e ] j[ aY ddq h j] h Y j] \ k lY f \ Y j\ k m k ] \ +
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6 +0 +. +. B M > J ] l` g \ 2 / 1 +/ S g dY lad] k %4 5 [ g e h g f ] f lk &7 > Z k g dm l] %g j ] i m an Y d] f l& Y l / - -

#_ ,e d g j / )- - - #_ ,e d [ g f [ ] f ljY lag f +

6 +0 +. +/ @ m k lg e S g dY lad] k J ap > 7 O ] k l] c %g j ] i m an Y d] f l& Y l / )- - - #_ ,e d [ g f [ ] f ljY lag f +

6 +0 +. +0 @ m k lg e S g dY lad] k J ap ? 7 O ] k l] c %g j ] i m an Y d] f l& Y l / )- - - * . - - )- - - #_ ,e d
[ g f [ ] f ljY lag f +

6 +0 +. +1 S L @ D Y k J ap lm j] 7 R dljY %g j ] i m an Y d] f l& [ g f lY af k / - - #_ ,e d g j / )- - - #_ ,e d g ^ l` ]
^g ddg o af _ [ g e h g m f \ s af e ] l` Y f g d+

( ? jg e g e ] l` Y f ]

( @ ` dg jg ] l` Y f ]

( @ ` dg jg e ] l` Y f ]

( A a[ ` dg jg \ â dm g jg e ] l` Y f ]

( Q ja[ ` dg jg ^dm g jg e ] l` Y f ]

( S af q d @ ` dg ja\ ]

6 +0 +. +2 J m dlah d] f ] Y l [ g e h g m f \ k +

6 +0 +. +3 P m jjg _ Y l] k lY f \ Y j\ e ap lm j] 7 R dljY %g j ] i m an Y d] f l& Y l Y [ g f [ ] f ljY lag f g ^ / )2 - -

#_ ,e d ] Y [ ` k m jjg _ Y l] [ g e h g m f \ +

( . )/ *A a[ ` dg jg ] l` Y f ] *\ 1

( A aZ jg e g ^dm g jg e ] l` Y f ]

( Q g dm ] f ] *\ 5

( 1 *? jg e g ^dm g jg Z ] f r ] f ]

6 +0 +. +4 Ff l] jf Y d k lY f \ Y j\ e ap lm j] 7 R dljY %g j ] i m an Y d] f l& Y l Y [ g f [ ] f ljY lag f g ^ / )- - - #_ ,e d
^g j Y dd l` ] [ g e h g m f \ k ] p [ ] h l Q ] jl ? m lq d > d[ g ` g d*\ 6 ) o ` a[ ` ak ^jg e > Z k g dm l] %g j

] i m an Y d] f l& Y l Y [ g f [ ] f ljY lag f g ^ 2 - )- - - #_ ,e d+ Q ` ] ^g ddg o af _ ^an ] af l] jf Y d
k lY f \ Y j\ k Y j] m k ] \ l` Y l ] p ` aZ al k ae adY j Y f Y dq la[ Y d Z ] ` Y n ag j lg l` ] [ g e h g m f \ k g ^
af l] j] k l+

( . )1 *A a[ ` dg jg Z ] f r ] f ] *\ 1

( . )1 *A â dm g jg Z ] f r ] f ]

( @ ` dg jg Z ] f r ] f ] *\ 2

( M ] f lY ^dm g jg Z ] f r ] f ]

( Q ] jl ? m lq d > d[ g ` g d*\ 6

6 +0 +. +5 . )1 *A ag p Y f ] P g dm lag f ^g j P FJ P 7 R dljY %g j ] i m an Y d] f l& Y l . - - #_ ,e d af e ] l` Y f g d +

6 +0 +/ R f g h ] f ] \ k lg [ c k lY f \ Y j\ %Y e h g m d] k & e m k l Z ] k lg j] \ Y [ [ g j\ af _ lg e Y f m ^Y [ lm j] j$k
\ g [ m e ] f l] \ ` g d\ af _ lae ] Y f \ k lg jY _ ] l] e h ] jY lm j] j] [ g e e ] f \ Y lag f k %m k m Y ddq h dY [ ] \
g f l` ] Y e h g m d] &+

6 +0 +0 > ^l] j g h ] f ] \ ) k lg [ c k lY f \ Y j\ k ) af l] jf Y d k lY f \ Y j\ k ) Y f \ k m jjg _ Y l] k g dm lag f k e m k l Z ]
j] h dY [ ] \ Y ^l] j 3 e g f l` k %g f ] e g f l` ^g j h m j_ ] Y Z d] _ Y k ] k k lY f \ Y j\ & g j k g g f ] j â
e Y f m ^Y [ lm j] ] p h ajY lag f \ Y l] [ g e ] ^ajk l g j [ g e h Y jak g f o al` i m Y dalq [ g f ljg d [ ` ] [ c
k Y e h d] k af \ a[ Y l] k \ ] _ jY \ Y lag f +
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6 +0 +1 P lg j] Y dd k lg [ c k lY f \ Y j\ k af n aY dk o al` e af ae Y d ` ] Y \ k h Y [ ] Y f \ Q ] ^dg f da\ daf ] jk Y ^l] j
g h ] f ) h jg l] [ l ^jg e da_ ` l) Y f \ j] ^ja_ ] jY l] lg w . -

g
@ g j [ g d\ ] j g j Y k j] [ g e e ] f \ ] \ Z q l` ]

k lY f \ Y j\ e Y f m ^Y [ lm j] j+

6 +0 +2 O ] lm jf l` ] k lY f \ Y j\ k lg l` ] ^j] ] r ] j Y k k g g f Y k l` ] Y f Y dq k l ` Y k [ g e h d] l] \ e ap af _ g j
\ adm laf _ l` ] k lY f \ Y j\ k lg h j] n ] f l l` ] ] n Y h g jY lag f g ^ n g dY lad] lY j_ ] l [ g e h g m f \ k +

6 +1 Ff l] jf Y d P lY f \ Y j\ Y f \ P m jjg _ Y l] P g dm lag f

6 +1 +. C an ] af l] jf Y d k lY f \ Y j\ Y f \ k m jjg _ Y l] k h ac af _ k g dm lag f k Y j] h j] h Y j] \ af e ] l` Y f g d h ] j
Q Y Z d] 5 +> +

6 +1 +. +. / 2 #_ ,e d af l] jf Y d k lY f \ Y j\ Y f \ k m jjg _ Y l] e ap lm j] +

6 +1 +. +/ / 2 - #_ ,e d af l] jf Y d k lY f \ Y j\ Y f \ k m jjg _ Y l] e ap lm j] +

6 +1 +. +0 . - - #_ ,e d k m jjg _ Y l] e ap lm j] +

6 +1 +. +1 / 2 #_ ,e d af l] jf Y d k lY f \ Y j\ e ap lm j] +

6 +1 +. +2 / 2 - #_ ,e d af l] jf Y d k lY f \ Y j\ e ap lm j] +

6 +1 +/ > [ Y daZ jY lag f jY f _ ] e m k l Z ] [ g f k ljm [ l] \ ^g j l` ] k m jjg _ Y l] [ g e h g m f \ k + > [ [ g j\ af _ dq )
Y h h jg h jaY l] Y e g m f lk g ^ k m jjg _ Y l] k Y j] e ap ] \ o al` ] Y [ ` [ Y daZ jY lag f k g dm lag f lg \ ] ^af ] Y
jY f _ ] k ae adY j lg l` ] lY j_ ] l [ g e h g m f \ k +

6 +1 +0 B Y [ ` 2 e d k Y e h d] ) N @ k Y e h d] ) Y f \ Z dY f c m f \ ] j_ g af _ Y f Y dq k ak e m k l Z ] k h ac ] \ o al`
Y f q g f ] g ^ l` ] Y Z g n ] k h ac af _ k g dm lag f k %\ ] h ] f \ af _ m h g f l` ] lq h ] g ^ k lY f \ Y j\ k

Y \ \ alag f e g \ m d] k m k ] \ &) j] k m dlaf _ af Y [ g f [ ] f ljY lag f g ^ 2 - #_ ,d g ^ ] Y [ ` [ g e h g m f \ +

6 +1 +1 M j] h Y j] ^j] k ` af l] jf Y d k lY f \ Y j\ Y f \ k m jjg _ Y l] k h ac af _ k g dm lag f k ] n ] jq k ap e g f l` k ) g j
k g g f ] j) â e Y f m ^Y [ lm j] jtk ] p h ajY lag f \ Y l] k [ g e ] ^ajk l g j â l` ] k g dm lag f ` Y k \ ] _ jY \ ] \
g j ] n Y h g jY l] \ +

6 +2 P ] [ g f \ Y jq A adm lag f P lY f \ Y j\ k

6 +2 +. R k af _ k lg [ c k lY f \ Y j\ k g dm lag f k ) h j] h Y j] k ] [ g f \ Y jq \ adm lag f k lY f \ Y j\ k af e ] l` Y f g d
[ g f lY af af _ l` ] [ g e h g m f \ k g ^ af l] j] k l) ] al` ] j k af _ dq g j e ap ] \ lg _ ] l` ] j+

6 +2 +. +. . - - #_ ,e d S 5 / 3 - e ap lm j] 7 h j] h Y j] \ ^jg e / )- - - #_ ,e d k lg [ c k g dm lag f + %k ] ] Q Y Z d]
5 *@ &

6 +2 +. +/ . - - #_ ,e d S 5 / 3 - [ m k lg e e ap lm j] 7 h j] h Y j] \ ^jg e / )- - - #_ ,e d k lg [ c k g dm lag f +
%k ] ] Q Y Z d] 5 *@ &

6 +2 +. +0 . - - #_ ,e d D Y k e ap lm j] 7 h j] h Y j] \ ^jg e / )- - - #_ ,e d k lg [ c k g dm lag f + %k ] ] Q Y Z d] 5 *
@ &

6 +2 +/ O ] h dY [ ] Y ^l] j g f ] e g f l` ^g j f g f *_ Y k e ap lm j] k %g f ] o ] ] c ^g j _ Y k e ap lm j] k & g j k g g f ] j â
e Y f m ^Y [ lm j] ] p h ajY lag f \ Y l] [ g e ] ^ajk l g j [ g e h Y jak g f o al` i m Y dalq [ g f ljg d [ ` ] [ c
k Y e h d] k af \ a[ Y l] k \ ] _ jY \ Y lag f +
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6 +2 +0 P lg j] Y dd k ] [ g f \ Y jq \ adm lag f k lY f \ Y j\ k af n aY dk o al` f g ` ] Y \ k h Y [ ] Y f \ Q ] ^dg f da\ daf ] jk )
h jg l] [ l ^jg e da_ ` l) Y f \ j] ^ja_ ] jY l] lg w . -

g
@ g j [ g d\ ] j g j Y [ [ g j\ af _ lg e Y f m ^Y [ lm j] jtk

k lg jY _ ] l] e h ] jY lm j] j] [ g e e ] f \ Y lag f +
+
6 +2 +1 O ] lm jf l` ] k lY f \ Y j\ k lg l` ] ^j] ] r ] j Y k k g g f Y k h j] h Y jY lag f ak ^af ak ` ] \ lg h j] n ] f l l` ]

] n Y h g jY lag f g ^ n g dY lad] [ g e h g m f \ k +

6 +3 > i m ] g m k @ Y daZ jY lag f P lY f \ Y j\ P g dm lag f k

6 +3 +. Ff alaY d @ Y daZ jY lag f P lY f \ Y j\ k

6 +3 +. +. M j] h Y j] Y e af ae m e g ^ ^an ] Y i m ] g m k [ Y daZ jY lag f k lY f \ Y j\ k g dm lag f k
[ g f lY af af _ l` ] k m jjg _ Y l] [ g e h g m f \ k Y k Q Y Z d] 5 *A +. g j 5 *A +/ +

6 +3 +. +/ Q g h j] h Y j] Y [ Y daZ jY lag f k lY f \ Y j\ ) Y \ \ Y e ] Y k m j] \ n g dm e ] g ^ k ] [ g f \ Y jq
\ adm lag f k lY f \ Y j\ k g dm lag f k Y f \ l` ] k m jjg _ Y l] k h ac af _ k g dm lag f lg Y f
Y dai m g l g ^ j] Y _ ] f l o Y l] j af l` ] ^dY k c + R k ] Y e a[ jg *k q jaf _ ] Y f \ jY h a\ dq
af b] [ l l` ] e ] l` Y f g d k lY f \ Y j\ af lg l` ] ] p h Y f \ ] \ Y j] Y g ^ l` ] ^add] \
n g dm e ] lja[ ^dY k c + O ] e g n ] l` ] f ] ] \ d] Y k i m a[ c dq Y k h g k k aZ d] Y ^l] j
af b] [ lag f + ? jaf _ lg n g dm e ] + J ap Z q af n ] jlaf _ l` ] ^dY k c l` j] ] lae ] k g f dq +
A ak [ Y j\ l` ] [ g f l] f lk [ g f lY af ] \ af l` ] f ] [ c g ^ l` ] ^dY k c +

6 +3 +. +/ +. . )1 *A ag p Y f ] ^g j P FJ P Y f Y dq k ak ak h j] h Y j] \ ^jg e h jae Y jq
k lg [ c k lY f \ Y j\ %. - - h h e &+

6 +3 +/ @ g f laf m af _ @ Y daZ jY lag f P lY f \ Y j\

6 +3 +/ +. > [ g f laf m af _ [ Y daZ jY lag f k lY f \ Y j\ Y l Y [ g f [ ] f ljY lag f g ^ 2 - #_ ,d ak
h j] h Y j] \ Y k l` ] k [ ` ] e ] g m ldaf ] \ af Q Y Z d] 5 *B +

6 +3 +0 > i m ] g m k k lY f \ Y j\ k Y j] f g l k lY Z d] Y f \ e Y q Z ] k lg j] \ m h lg / 1 ` g m jk â ` ] d\ af Q ] ^dg f

k ] Y d] \ k [ j] o *[ Y h n aY dk o al` r ] jg ` ] Y \ k h Y [ ] Y l 1
-
@ %& /

-
@ &+ M jg l] [ l l` ] k lY f \ Y j\ k

^jg e da_ ` l+ F^ f g l k g k lg j] \ ) l` ] q e m k l Z ] \ ak [ Y j\ ] \ Y ^l] j m k ] ) m f d] k k l` ] q Y j] k ] l m h
lg Z ] h m j_ ] \ Z q Y f Y m lg k Y e h d] j+

6 +3 +1 T ` ] f m k af _ Y f Y m lg k Y e h d] j) k lY f \ Y j\ k e Y q Z ] j] lY af ] \ m h lg . / ` g m jk â l` ] q Y j] af
h m j_ ] lm Z ] k [ g f f ] [ l] \ n aY l` ] Y m lg k Y e h d] j lg l` ] h m j_ ] Y f \ ljY h \ ] n a[ ] +

6 +4 P ] [ g f \ P g m j[ ] @ Y daZ jY lag f @ ` ] [ c P lY f \ Y j\ %F@ S &

6 +4 +. M j] h Y j] l` ] k ] [ g f \ k g m j[ ] [ Y daZ jY lag f [ ` ] [ c k lY f \ Y j\ k ^jg e k ] h Y jY l] k g m j[ ] k g ^
k lg [ c k lY f \ Y j\ k ^jg e l` ] [ Y daZ jY lag f [ m jn ] ^g ddg o af _ l` ] h jg [ ] \ m j] k af P ] [ lag f 6 +3 +
> l Y e af ae m e ) Y f F@ S e m k l Z ] Y f Y dq r ] \ o al` ] n ] jq af alaY d [ Y daZ jY lag f +

6 +4 +/ C g j . )1 *A ag p Y f ] n aY P FJ P 7 M j] h Y j] l` ] k ] [ g f \ k g m j[ ] [ Y daZ jY lag f [ ` ] [ c k lY f \ Y j\
m k af _ / +2 z d g ^ Y . - - - h h e %> Z k g dm l] g j ] i m an Y d] f l& lg 2 - e I g ^ j] Y _ ] f l o Y l] j o ` a[ `
q a] d\ k Y 2 - h h Z k lY f \ Y j\ +

6 +5 1 -? jg e g ^dm g jg Z ] f r ] f ] %? C ? & P lY f \ Y j\

6 +5 +. Q o g ? C ? k g dm lag f k Y j] h j] h Y j] \ af e ] l` Y f g d h ] j Q Y Z d] 5 *? +

6 +5 +. +. / 2 #_ ,e d k g dm lag f ^g j \ aj] [ l af b] [ lag f +
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6 +5 +. +/ / 2 - #_ ,e d k g dm lag f ^g j h m j_ af _ +

6 +5 +/ Q ` ] k g dm lag f e m k l Z ] j] h dY [ ] \ Y ^l] j 3 e g f l` k g j k g g f ] j â e Y k k k h ] [ ljm e af \ a[ Y l] k
\ ] _ jY \ Y lag f g j â e Y f m ^Y [ lm j] ] p h ajY lag f \ Y l] [ g e ] k ^ajk l+

10.0 CALIBRATION

. - +. A Y adq J Y af l] f Y f [ ] + O g m laf ] A Y adq e Y af l] f Y f [ ] e m k l Z ] h ] j^g je ] \ Z ] ^g j] Y f q lm f af _ ) [ Y daZ jY lag f
g j k Y e h d] Y f Y dq k ak Y [ lan ala] k Y j] af alaY l] \ + Q ` ] k ] af [ dm \ ] [ ` ] [ c k g ^ l` ] ^g ddg o af _ al] e k 7

M m j_ ] Y f \ Q jY h A ] n a[ ] 7

@ d] Y f # Z Y c ] h m j_ ] lm Z ]
? Y c ] ljY h Y f \ ljY f k ^] j daf ] k
@ ` ] [ c g j j] ^add af l] jf Y d,k m jjg _ Y l] k h ac ] k g dm lag f g f P FJ ,P > J n aY dk
@ d] Y f ,j] h dY [ ] k q jaf _ ] %â f ] [ ] k k Y jq &
@ ` Y f _ ] Y f \ j] ^add jaf k ] Z g lld]
B e h lq Y f \ jaf k ] o Y k l] Z g lld]

D @ L n ] f 7 %â f ] [ ] k k Y jq &

@ ` Y f _ ] k ] h lm e
@ ` Y f _ ] daf ] j
@ dah [ g dm e f ) af \ a[ Y l] \ Z q [ Y jZ g f Z m ad\ *m h

. - +/ Ff alaY d @ Y daZ jY lag f

. - +/ +. Q ` ] [ Y daZ jY lag f jY f _ ] [ g n ] j] \ ^g j jg m laf ] Y f Y dq k ak m f \ ] j O @ O > ) Y f \ P FJ ) ] e h dg q k
k lY f \ Y j\ k g ^ . %k h ] [ â a] \ [ g e h g m f \ k g f dq &) %/ &' ) 2 ) . - ) / - ) 2 - ) . - - ) / - - )% 0 - - g j 1 - - &'

#_ ,d+ %' af k ljm e ] f l \ ] h ] f \ ] f l&+ > e af ae m e g ^ ^an ] k lY f \ Y j\ k e m k l Z ] jm f k ] i m ] f laY ddq .
Q ` ] dg o [ Y daZ jY lag f k lY f \ Y j\ \ ] ^af ] k l` ] j] h g jlaf _ dae al+ I g o ] j [ g f [ ] f ljY lag f k lY f \ Y j\ k

%. +- g j / +- #_ ,d& e Y q Z ] f ] ] \ ] \ lg e ] ] l l` ] j] h g jlaf _ dae al j] i m aj] e ] f lk g ^ k lY l] k h ] [ â a[
j] _ m dY lg jq h jg _ jY e k + O ] ^] j lg Q Y Z d] 5 *A *. Y f \ 5 *A */ ^g j [ Y daZ jY lag f k lY f \ Y j\
h j] h Y jY lag f +

. - +/ +/ > [ Y daZ jY lag f jY f _ ] e Y q Z ] [ g f k ljm [ l] \ ^g j ] Y [ ` k m jjg _ Y l] [ g e h g m f \ + > [ [ g j\ af _ dq )
Y \ \ Y h h jg h jaY l] Y e g m f lk g ^ ] Y [ ` k m jjg _ Y l] [ g e h g m f \ lg l` ] [ Y daZ jY lag f k g dm lag f lg
\ ] ^af ] Y jY f _ ] k ae adY j lg l` ] lY j_ ] l [ g e h g m f \ k +

. - +/ +/ +. C g j e g k l k Y e h d] k Y f \ k h ac ] k Z g l` l` ] af l] jf Y d k lY f \ Y j\ Y f \ l` ] k m jjg _ Y l] Y j]
Y \ \ ] \ Y m lg e Y la[ Y ddq + T ` ] f \ g af _ Y f af alaY d [ Y daZ jY lag f k m jjg _ Y l] k Y j] Y \ \ ] \
e Y f m Y ddq + Ff g j\ ] j lg [ g e h ] f k Y l] ^g j l` ] \ â ^] j] f [ ] Z ] lo ] ] f l` ] Y m lg e Y la[ Y f \
e Y f m Y d k m jjg _ Y l] Y \ \ alag f k Y [ g jj] [ lag f ^Y [ lg j e m k l Z ] Y h h da] \ lg l` ] Y e g m f l g ^
k m jjg _ Y l] Y \ \ ] \ af Q Y Z d] 5 *A + Q g \ ] l] je af ] l` ] [ g jj] [ lag f ^Y [ lg j \ an a\ ] l` ]
k m jjg _ Y l] [ g f [ ] f ljY lag f ^jg e Y f Y m lg e Y la[ af b] [ lag f Z q l` ] k m jjg _ Y l]
[ g f [ ] f ljY lag f ^jg e Y e Y f m Y d af b] [ lag f ^g j ] Y [ ` g ^ l` ] k m jjg _ Y l] k + > n ] jY _ ] l` ]
j] k m dl ^g j ] Y [ ` g ^ l` ] k m jjg _ Y l] k lg \ ] l] je af ] l` ] [ g jj] [ lag f ^Y [ lg j+ C af Y ddq
e m dlah dq l` ] [ g jj] [ lag f ^Y [ lg j Z q l` ] Y h h jg h jaY l] Y e g m f l g ^ k m jjg _ Y l] ^jg e Q Y Z d]
5 *A Y f \ Y \ \ l` ak Y e g m f l lg l` ] k lY f \ Y j\ +

. - +/ +/ +/ L h lag f Y d7 E ak lg ja[ Y ddq l` ] k m jjg _ Y l] [ g e h g m f \ k ` Y n ] Z ] ] f af [ dm \ ] \ af l` ]
e m dla*h g af l af alaY d [ Y daZ jY lag f Y l n Y jaY Z d] [ g f [ ] f ljY lag f k af g j\ ] j lg ] n Y dm Y l]
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l` ] daf ] Y j j] k h g f k ] Y k o al` Y f q lY j_ ] l Y f Y dq l] + E g o ] n ] j) o al` ae h jg n ] e ] f lk
af
af k ljm e ] f lY lag f Y f \ e g j] j] daY f [ ] g f l` ] Y m lg k Y e h d] j) Y f g h lag f ak Y n Y adY Z d]
\ ] h ] f \ af _ g f l` ] h jg b] [ l*k h ] [ â a[ \ Y lY i m Y dalq j] i m aj] e ] f lk ^g j Y ddg o af _ l` ]
Y m lg k Y e h d] j lg k h ac ] l` ] af alaY d [ Y daZ jY lag f k lY f \ Y j\ k o al` k m jjg _ Y l] k af l` ]
k Y e ] e Y f f ] j Y k l` ] k Y e h d] k Y j] k h ac ] \ + T al` l` ak g h lag f l` ] k m jjg _ Y l]

k lY f \ Y j\ k af l` ] af alaY d [ Y daZ jY lag f [ Y f Z ] Y n ] jY _ ] \ lg \ ] n ] dg h Y j] k h g f k ]
^Y [ lg j Y f \ Y f ] ^^] [ lan ] g f ] h g af l [ Y daZ jY lag f o al` l` ] k g d] h m jh g k ] lg e ] Y k m j]
l` ] k m jjg _ Y l] j] [ g n ] jq m k af _ l` ] k Y e ] [ g f [ ] f ljY lag f ^g j ] Y [ ` k Y e h d]
Y f Y dq k ak + C g j l` ak [ Y daZ jY lag f g h lag f l` ] k m jjg _ Y l] daf ] Y j j] k h g f k ] ak d] k k
ae h g jlY f l) k af [ ] e m dlah d] [ g f [ ] f ljY lag f k g ^ k m jjg _ Y l] k Y j] f g l Z ] af _
e ] Y k m j] \ + Ff k l] Y \ ) l` ] k m jjg _ Y l] [ g f [ ] f ljY lag f j] e Y af k [ g f k lY f l

l` jg m _ ` g m l Y f \ l` ] j] [ g n ] jq g ^ l` ak c f g o f [ g f [ ] f ljY lag f [ Y f ] Y k adq Z ]
Y llY af ] \ o al` g m l \ ] e g f k ljY laf _ â l` ] j] k h g f k ] ak daf ] Y j+

. - +/ +0 C g j o Y l] j Y f \ e ] \ am e *d] n ] d k g ad [ Y daZ jY lag f 7 Q jY f k ^] j Y f \ ^add m h %f g Y aj k h Y [ ] & ] Y [ `
k lY f \ Y j\ lg dY Z ] d] \ 1 - e d n aY d Y f \ [ Y h o al` Q ] ^dg f k ] h lm e ) l` ] f h dY [ ] l` ] n aY d af lg L +F+
k Y e h d] ljY q +

. - +/ +1 C g j dg o *d] n ] d k g ad [ Y daZ jY lag f 7 Q jY f k ^] j 2 e d g ^ ] Y [ ` k lY f \ Y j\ lg dY Z ] d] \ 1 - e d n aY d Y f \
[ Y h o al` Q ] ^dg f k ] h lm e ) l` ] f h dY [ ] l` ] n aY d af lg L +F+ k Y e h d] ljY q +

. - +/ +1 +. T ` ] f [ Y daZ jY laf _ ^g j J ] l` g \ 2 - 0 2 dg o *d] n ] d k Y e h d] k ) â l` ] k g \ am e Z ak m d̂ Y l]
g h lag f o Y k m k ] \ ) Y \ \ . _ g ^ k g \ am e Z ak m d̂ Y l] lg l` ] 1 - *e d n aY d Z ] ^g j] Y dai m g l 2
e d g ^ ] Y [ ` k lY f \ Y j\ af lg n aY d g l` ] jo ak ] \ g f g l Y \ \ k g \ am e Z ak m d̂ Y l] + Q ` ak ak
] i m an Y d] f l lg l` ] Y e g m f l g ^ k g \ am e Z ak m d̂ Y l] Y \ \ ] \ lg l` ] k Y e h d] k Y f \ o add
e Y af lY af Y [ g f k ak l] f l h m j_ af _ ] ^^a[ a] f [ q g ^ l` ] [ g e h g m f \ k + @ Y h l` ] n aY d o al`
Q ] ^dg f k ] h lm e Y f \ h dY [ ] al af lg L +F k Y e h d] ljY q +

. - +/ +2 Q ` ] daf ] Y j jY f _ ] [ g n ] j] \ Z q l` ak [ Y daZ jY lag f ak l` ] ` a_ ` ] k l [ g f [ ] f ljY lag f k lY f \ Y j\ +

. - +/ +3 M jg _ jY e l` ] Y m lg k Y e h d] j lg Y \ \ af l] jf Y d k lY f \ Y j\ e ap lm j] % Y f \ g h lag f Y ddq k m jjg _ Y l] & lg

] Y [ ` k lY f \ Y j\ + Q ` ak j] k m dlk af Y [ g f [ ] f ljY lag f g ^ 2 - #_ ,d ^g j ] Y [ ` af l] jf Y d k lY f \ Y j\ %Y f \
k m jjg _ Y l] &+

. - +/ +3 +. C g j L +F+ P FJ k h ac ] j7 > m lg e Y la[ Y ddq Y \ \ k . - #d g ^ / 2 #_ ,e d af l] jf Y d k lY f \ Y j\
k g dm lag f (P ] [ lag f 6 +1 +. +1 & g j Ff l] jf Y d P lY f \ Y j\ ,P m jjg _ Y l] k g dm lag f %P ] [ lag f
6 +1 +. +. & lg ] Y [ ` k lY f \ Y j\ +

. - +/ +3 +/ C g j L +F+ P > J k h ac ] j7 > m lg e Y la[ Y ddq Y \ \ k . #d g ^ / 2 - #_ ,e d af l] jf Y d k lY f \ Y j\
k g dm lag f %P ] [ lag f 6 +1 +. +2 & g j Ff l] jf Y d P lY f \ Y j\ ,P m jjg _ Y l] k g dm lag f P ] [ lag f
6 +1 +. +/ & lg ] Y [ ` k lY f \ Y j\ +

. - +/ +4 > f Y dq r ] l` ] k lY f \ Y j\ k g dm lag f k m k af _ l` ] [ g f \ alag f k ] k lY Z dak ` ] \ af P ] [ lag f . . +- +
T ` ] f ] n ] j l` ] ` a_ ` ] k l [ g f [ ] f ljY lag f k lY f \ Y j\ ak Y f Y dq r ] \ ) al ak m k m Y ddq ^g ddg o ] \ Z q l` ]
Y f Y dq k ] k g ^ lo g j] Y _ ] f l o Y l] j Z dY f c k + C m jl` ] j Y f Y dq k ak e Y q f g l h jg [ ] ] \ m f lad l` ] Z dY f c
Y f Y dq k ak ak \ ] e g f k ljY l] \ lg Z ] ^j] ] g ^ af l] j^] j] f [ ] k +

. - +/ +5 B Y [ ` Y f Y dq l] ak i m Y f lalY lan ] dq \ ] l] je af ] \ Z q af l] jf Y d k lY f \ Y j\ l] [ ` f ai m ] m k af _ l` ]
[ dg k ] k l ] dm laf _ af l] jf Y d k lY f \ Y j\ Y f \ l` ] [ g jj] k h g f \ af _ Y j] Y g ^ l` ] e Y bg j ag f + P ] ] Q Y Z d]
4 +
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. - +/ +6 Q ` ] O ] k h g f k ] C Y [ lg j %O C & ak \ ] ^af ] \ af P ] [ lag f . 0 +. + @ Y d[ m dY l] l` ] e ] Y f O C ^g j ] Y [ `
lY j_ ] l Y f Y dq l] m k af _ e af ae m e g ^ ^an ] O C n Y dm ] k [ Y d[ m dY l] \ ^jg e l` ] af alaY d [ Y daZ jY lag f
[ m jn ] +

. - +/ +. - C g j l` ] af alaY d [ Y daZ jY lag f lg Z ] n Y da\ ) l` ] ^g ddg o af _ [ jal] jaY e m k l Z ] e ] l+

. - +/ +. - +. Q ` ] h ] j[ ] f l j] dY lan ] k lY f \ Y j\ \ ] n aY lag f %" O P A & %k ] ] P ] [ lag f . 0 +/ & g ^ Y dd lY j_ ] l
Y f Y dq l] k k ` g m d\ Z ] d] k k l` Y f g j ] i m Y d lg / - "+

. - +/ +. - +/ F^ l` ] Y n ] jY _ ] j] k h g f k ] ^Y [ lg j [ jal] jaY [ Y f f g l Z ] Y [ ` a] n ] \ ) Y f \ â l` ]
h jg Z d] e ak Y k k g [ aY l] \ o al` g f ] g j e g j] g ^ l` ] k lY f \ Y j\ k ) j] Y f Y dq r ] l` ]
k lY f \ Y j\ k Y f \ j] [ Y d[ m dY l] l` ] O P A + Q ` ] af k ljm e ] f l dg _ Z g g c e m k l ` Y n ] [ d] Y j
\ g [ m e ] f lY lag f Y k lg o ` Y l l` ] k m k h ] [ l] \ h jg Z d] e o Y k +

. - +/ +. - +/ +. > [ Y daZ jY lag f k lY f \ Y j\ ak Y ddg o ] \ lg Z ] j] h ] Y l] \ g f dq g f [ ] 8 â l` ]
k ] [ g f \ ljaY d ^Y adk ) Y f ] o af alaY d [ Y daZ jY lag f e m k l Z ] h ] j^g je ] \ + K g lâ q
l` ] l] Y e d] Y \ ] j,e Y f Y _ ] j+ A g [ m e ] f l l` ak g [ [ m jj] f [ ] af l` ]
af k ljm e ] f l dg _ +

. - +/ +. - +0 > dl] jf Y l] dq ) â l` ] Y n ] jY _ ] j] k h g f k ] ^Y [ lg j [ jal] jaY [ Y f f g l Z ] Y [ ` a] n ] \ )
l` ] [ Y daZ jY lag f jY f _ ] [ Y f Z ] f Y jjg o ] \ Z q \ jg h h af _ l` ] dg o g j ` a_ ` h g af l g ^
l` ] [ m jn ] +

. - +/ +. - +0 +. Q ` ] [ ` Y f _ ] k lg l` ] m h h ] j ] f \ g ^ l` ] [ Y daZ jY lag f jY f _ ] o add Y ^^] [ l
l` ] f ] ] \ lg \ adm l] k Y e h d] k Y Z g n ] l` ] jY f _ ] ) o ` ad] [ ` Y f _ ] k lg l` ]
dg o ] j ] f \ o add Y ^^] [ l l` ] g n ] jY dd k ] f k alan alq g ^ l` ] e ] l` g \ + @ g f k a\ ] j
l` ] j] _ m dY lg jq dae alk g j Y [ lag f d] n ] dk Y k k g [ aY l] \ o al` l` ] lY j_ ] l
Y f Y dq l] k o ` ] f Y \ bm k laf _ l` ] dg o ] j ] f \ +

. - +/ +. - +1 F^ l` ] Y n ] jY _ ] j] k h g f k ] ^Y [ lg j [ jal] jaY k ladd [ Y f f g l Z ] Y [ ` a] n ] \ ) ] e h dg q
Y f Y dl] jf Y lan ] [ Y daZ jY lag f daf ] Y jalq e g \ ] d+ P h ] [ â a[ Y ddq ) daf ] Y j j] _ j] k k ag f
m k af _ Y d] Y k l k i m Y j] k Y h h jg Y [ ` e Y q Z ] ] e h dg q ] \ +

. - +/ +. - +1 +. F^ I af ] Y j j] _ j] k k ag f ak ] e h dg q ] \ k ] d] [ l l` ] daf ] Y j j] _ j] k k ag f
[ Y daZ jY lag f g h lag f g ^ l` ] e Y k k k h ] [ ljg e ] l] j \ Y lY k q k l] e + A g f g l
^g j[ ] l` ] j] _ j] k k ag f daf ] l` jg m _ ` l` ] g ja_ af Y f \ \ g f g l ] e h dg q - )-
Y k Y k ap l` [ Y daZ jY lag f k lY f \ Y j\ +

. - +/ +. - +1 +/ Q ` ] [ g jj] dY lag f [ g ] ^^a[ a] f l %j n Y dm ] & e m k l Z ] '- +6 6 ^g j ] Y [ `
[ g e h g m f \ lg Z ] Y [ [ ] h lY Z d] +

. - +/ +. - +1 +/ +. T ` ] f [ Y d[ m dY laf _ l` ] [ Y daZ jY lag f [ m jn ] k m k af _ l` ] daf ] Y j
j] _ j] k k ag f e g \ ] d) Y e af ae m e i m Y f lalY lag f [ ` ] [ c g f l` ]
n aY Z adalq g ^ l` ] dg o ] k l [ Y daZ jY lag f h g af l e m k l Z ] h ] j^g je ] \
Z q j] *^allaf _ l` ] j] k h g f k ] ^jg e l` ] dg o [ g f [ ] f ljY lag f
[ Y daZ jY lag f k lY f \ Y j\ Z Y [ c af lg l` ] [ m jn ] +

. - +/ +. - +1 +/ +/ Q ` ] j] [ Y d[ m dY l] \ [ g f [ ] f ljY lag f g ^ l` ] dg o [ Y daZ jY lag f
h g af l e m k l Z ] o al` af ( 0 - " g ^ l` ] k lY f \ Y j\ tk ljm ]
[ g f [ ] f ljY lag f

. - +/ +. - +2 Q ` ] af alaY d [ Y daZ jY lag f [ jal] jaY ^g j l` ak e ] l` g \ Y h h da] k lg Y dd Y \ \ alag f Y d
[ g e h g m f \ k g ^ [ g f [ ] jf k h ] [ â a] \ Z q l` ] [ da] f l+
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. - +/ +. - +3 F^ e g j] l` Y f . - " g ^ l` ] [ g e h g m f \ k af [ dm \ ] \ o al` l` ] af alaY d [ Y daZ jY lag f
] p [ ] ] \ l` ] / - " O P A dae al Y f \ \ g f g l e ] ] l l` ] e af ae m e [ g jj] dY lag f
[ g ] ^^a[ a] f l ^g j l` ] daf ] Y j [ Y daZ jY lag f g h lag f ) l` ] f l` ] [ ` jg e Y lg _ jY h ` a[ k q k l] e
ak [ g f k a\ ] j] \ lg g j] Y [ lan ] ^g j l` ] Y f Y dq k ak lg Z ] _ af + M ] j^g je [ g jj] [ lan ] Y [ lag f
Y f \ j] [ Y daZ jY l] â l` ] [ Y daZ jY lag f [ jal] jaY [ Y f f g l Z ] Y [ ` a] n ] \

. - +/ +. - +4 Fl ak j] [ g e e ] f \ ] \ l` Y l l` ] e af ae m e j] k h g f k ] ^Y [ lg j ^g j l` ] e g k l [ g e e g f
lY j_ ] l Y f Y dq l] k af lY Z d] . / e m k l Z ] \ ] e g f k ljY l] \ ^g j ] Y [ ` af \ an a\ m Y d [ Y daZ jY lag f
d] n ] d Y k Y e ] Y f k lg ] f k m j] l` Y l l` ] k ] [ g e h g m f \ k Y j] Z ] ` Y n af _ Y k ] p h ] [ l] \ +
Ff Y \ \ alag f ) e ] ] laf _ l` ] e af ae m e j] k h g f k ] ^Y [ lg j [ jal] jaY ^g j l` ] dg o ] k l
[ Y daZ jY lag f k lY f \ Y j\ ak [ jala[ Y d af ] k lY Z dak ` af _ Y f \ \ ] e g f k ljY laf _ l` ] \ ] k aj] \
k ] f k alan alq +

. - +/ +. - +5 Q ` ] j] dY lan ] j] l] f lag f lae ] k g ^ ] Y [ ` lY j_ ] l Y f Y dq l] af ] Y [ ` [ Y daZ jY lag f
k lY f \ Y j\ e m k l Y _ j] ] o al` af - +- 3 j] dY lan ] j] l] f lag f lae ] m f alk +

. - +0 Ff alaY d @ Y daZ jY lag f S ] jâ a[ Y lag f %F@ S & * P ] [ g f \ P g m j[ ] @ Y daZ jY lag f @ ` ] [ c P lY f \ Y j\

. - +0 +. Q ` ] [ Y daZ jY lag f ak n ] jâ a] \ o al` Y [ Y daZ jY lag f [ ` ] [ c k lY f \ Y j\ Y l 2 - #_ ,d ^jg e Y f ] p l] jf Y d
k g m j[ ] %P ] [ lag f 6 +4 &+ Fl e m k l Z ] Y f Y dq r ] \ ae e ] \ aY l] dq ^g ddg o af _ l` ] af alaY d [ Y daZ jY lag f +

. - +0 +/ Q ` ] h ] j[ ] f l \ â ^] j] f [ ] %" A & %P ] [ lag f . 0 +0 & ^g j l` ak k lY f \ Y j\ e m k l e ] ] l l` ] [ jal] jaY g ^
/ - " ^g j Y dd l` ] lY j_ ] l [ g e h g m f \ k +

. - +0 +/ +. F^ " A ak _ j] Y l] j l` Y f 0 - ") j] Y f Y dq r ] l` ] k ] [ g f \ k g m j[ ] [ ` ] [ c + F^ l` ] [ jal] jaY
[ Y f f g l Z ] e ] l m h g f j] *af b] [ lag f ) j] *h j] h Y j] l` ] k ] [ g f \ k g m j[ ] k g dm lag f m k af _ Y
^j] k ` Y e h g m d] Y f \ j] h ] Y l l` ] h jg [ ] k k +

. - +0 +/ +/ F^ l` ] "A [ jal] jaY [ Y f f g l Z ] Y [ ` a] n ] \ Y ^l] j j] *h j] h Y jY lag f g ^ l` ] k ] [ g f \ k g m j[ ] )
h j] h Y j] Y l` aj\ k g m j[ ] Y f \ j] h ] Y l l` ] h jg [ ] k k + J Y c ] ^j] k ` [ Y daZ jY lag f
k lY f \ Y j\ k m k af _ g f ] g ^ l` ] lo g k lY f \ Y j\ k g m j[ ] k l` Y l e Y l[ ` ] k ] Y [ ` g l` ] j Y f \
j] h ] Y l l` ] af alaY d [ Y daZ jY lag f +

. - +1 @ g f laf m af _ @ Y daZ jY lag f S ] jâ a[ Y lag f P lY f \ Y j\ %@ @ S &

. - +1 +. > [ g f laf m af _ [ Y daZ jY lag f n ] jâ a[ Y lag f k lY f \ Y j\ Y l Y [ g f [ ] f ljY lag f f ] Y j e a\ *d] n ] d g ^ l` ]

af alaY d [ Y daZ jY lag f jY f _ ] %2 - #_ ,d& e m k l Z ] Y [ i m aj] \ ] n ] jq . / ` jk g j Y l l` ] Z ] _ af f af _ g ^
] Y [ ` Y f Y dq la[ Y d Z Y l[ ` +

. - +1 +. +. C g j o Y l] j Y f \ e ] \ am e d] n ] d k g ad Y f Y dq k ak 7 Q jY f k ^] j Y f \ ^add m h %f g Y aj k h Y [ ] & l` ]
[ Y daZ jY lag f n ] jâ a[ Y lag f k lY f \ Y j\ lg dY Z ] d] \ 1 - e d n aY d Y f \ [ Y h o al` Q ] ^dg f
k ] h lm e ) l` ] f h dY [ ] l` ] n aY d af lg L +F+ k Y e h d] ljY q + > f Y dq r ] Y k h ] j P ] [ lag f . . +4 +

. - +1 +. +. +. S Y jq l` ] [ g f [ ] f ljY lag f g ^ l` ] [ g f laf m af _ [ Y daZ jY lag f n ] jâ a[ Y lag f
k lY f \ Y j\ g f Y dl] jf Y l] n ] jâ a[ Y lag f k %a+] + ] n ] jq g l` ] j [ Y daZ jY lag f
n ] jâ a[ Y lag f & m k af _ Y f Y dl] jf Y lan ] [ g f [ ] f ljY lag f k lY f \ Y j\ + Q ` ]
k lY f \ Y j\ k ] d] [ l] \ e m k l Z ] dg o ] j l` Y f l` ] e a\ h g af l [ Y daZ jY lag f
k lY f \ Y j\ +

. - +1 +. +/ C g j dg o *d] n ] d k g ad Y f Y dq k ak 7 Q jY f k ^] j 2 e d g ^ l` ] [ Y daZ jY lag f n ] jâ a[ Y lag f k lY f \ Y j\
lg dY Z ] d] \ 1 - e d n aY d Y f \ [ Y h o al` Q ] ^dg f k ] h lm e ) l` ] f h dY [ ] l` ] n aY d af lg L +F+
k Y e h d] ljY q + > f Y dq r ] Y k h ] j P ] [ lag f . . +4 +



Accutest Laboratories
Standard Operating Procedure

FN: EMS8260C-02
Pub. Date: 06/07/1998
Rev. Date: 02/12/14
Page 17 of 49

. - +1 +. +/ +. T ` ] f [ Y daZ jY laf _ ^g j J ] l` g \ 2 - 0 2 dg o *d] n ] d k Y e h d] k ) â l` ] k g \ am e
Z ak m d̂ Y l] g h lag f o Y k m k ] \ Y \ \ . _ g ^ k g \ am e Z ak m d̂ Y l] lg l` ] 1 - *e d n aY d
Z ] ^g j] Y dai m g l 2 e d g ^ l` ] [ Y daZ jY lag f n ] jâ a[ Y lag f k lY f \ Y j\ af lg n aY d)
g l` ] jo ak ] \ g f g l m k ] k g \ am e Z ak m d̂ Y l] + Q ` ak ak ] i m an Y d] f l lg l` ]
Y e g m f l g ^ k g \ am e Z ak m d̂ Y l] Y \ \ ] \ lg l` ] k Y e h d] k Y f \ o add e Y af lY af Y
[ g f k ak l] f l h m j_ af _ ] ^^a[ a] f [ q g ^ l` ] [ g e h g m f \ k + > f Y dq r ] Y k h ] j
P ] [ lag f . . +4 +

. - +1 +. +0 > [ g f laf m af _ [ Y daZ jY lag f k lY f \ Y j\ ak Y f Y dq r ] \ o ` ] f ] n ] j l` ] Y f Y dq k l k m k h ] [ lk
l` Y l l` ] Y f Y dq la[ Y d k q k l] e ak g m l g ^ [ Y daZ jY lag f + F^ l` ] [ Y daZ jY lag f [ Y f f g l Z ]
n ] jâ a] \ ) [ g jj] [ lan ] Y [ lag f ak h ] j^g je ] \ lg Z jaf _ l` ] k q k l] e af lg [ g f ljg d+
> f Y dq k ak e Y q f g l [ g f laf m ] m f lad l` ] k q k l] e ak m f \ ] j [ g f ljg d+

. - +1 +/ C g j l` ] [ g f laf m af _ [ Y daZ jY lag f lg Z ] n Y da\ ) Y dd g ^ l` ] ^g ddg o af _ k h ] [ â a] \ [ jal] jaY e m k l Z ]
e ] l+

. - +1 +/ +. B Y [ ` g ^ l` ] e g k l [ g e e g f lY j_ ] l Y f Y dq l] k af l` ] [ Y daZ jY lag f n ] jâ a[ Y lag f
k lY f \ Y j\ k ` g m d\ e ] ] l l` ] e af ae m e j] k h g f k ] ^Y [ lg jk Y k f g l] \ af Q Y Z d] . / +
Q ` ak [ jal] jag f ak h Y jla[ m dY jdq ae h g jlY f l o ` ] f l` ] [ g e e g f lY j_ ] l Y f Y dq l] k Y j]
Y dk g [ jala[ Y d h jg b] [ l*j] i m aj] \ [ g e h g m f \ k + Q ` ak ak l` ] k Y e ] [ ` ] [ c l` Y l ak
Y h h da] \ \ m jaf _ l` ] af alaY d [ Y daZ jY lag f +

. - +1 +/ +. +. F^ l` ] e af ae m e j] k h g f k ] ^Y [ lg jk Y j] f g l e ] l) l` ] k q k l] e k ` g m d\
Z ] ] n Y dm Y l] \ ) Y f \ [ g jj] [ lan ] Y [ lag f k ` g m d\ Z ] lY c ] f Z ] ^g j] k Y e h d]
Y f Y dq k ak Z ] _ af k ++

. - +1 +/ +/ > dd lY j_ ] l [ g e h g m f \ k g ^ af l] j] k l e m k l Z ] ] n Y dm Y l] \ m k af _ Y / - "n Y jaY Z adalq
[ jal] jag f + R k ] h ] j[ ] f l \ â ^] j] f [ ] o ` ] f h ] j^g je af _ l` ] Y n ] jY _ ] j] k h g f k ]
^Y [ lg j e g \ ] d [ Y daZ jY lag f + R k ] h ] j[ ] f l \ jâ l o ` ] f [ Y daZ jY laf _ m k af _ Y
j] _ j] k k ag f ^al e g \ ] d+ F^ l` ] h ] j[ ] f l \ â ^] j] f [ ] g j h ] j[ ] f l \ jâ l ^g j Y

[ g e h g m f \ ak d] k k l` Y f g j ] i m Y d lg / - ") l` ] f l` ] af alaY d [ Y daZ jY lag f ^g j l` Y l
[ g e h g m f \ ak Y k k m e ] \ lg Z ] n Y da\ +

. - +1 +/ +0 A m ] lg l` ] dY j_ ] f m e Z ] jk g ^ [ g e h g m f \ k l` Y l e Y q Z ] Y f Y dq r ] \ Z q l` ak
e ] l` g \ ) k g e ] [ g e h g m f \ k o add ^Y ad lg e ] ] l l` ] [ jal] jaY + F^ l` ] [ jal] jag f ak f g l
e ] l %a+] +) _ j] Y l] j l` Y f / - " \ â ^] j] f [ ] g j \ jâ l& ^g j e g j] l` Y f / - " g ^ l` ]
[ g e h g m f \ k af [ dm \ ] \ af l` ] af alaY d [ Y daZ jY lag f ) l` ] f [ g jj] [ lan ] Y [ lag f e m k l Z ]
lY c ] f h jag j lg l` ] Y f Y dq k ak g ^ k Y e h d] k +

. - +1 +/ +1 Ff [ Y k ] k o ` ] j] [ g e h g m f \ k ^Y ad) l` ] q e Y q k ladd Z ] j] h g jl] \ Y k f g f *\ ] l] [ lk â
al [ Y f \ ] e g f k ljY l] \ l` Y l l` ] j] o Y k Y \ ] i m Y l] k ] f k alan alq lg \ ] l] [ l l` ]
[ g e h g m f \ Y l l` ] Y h h da[ Y Z d] i m Y f lalY lag f dae al+ C g j k alm Y lag f k o ` ] f l` ] ^Y ad] \
[ g e h g m f \ ak h j] k ] f l) l` ] [ g f [ ] f ljY lag f k e m k l Z ] j] h g jl] \ Y k ] k lae Y l] \
n Y dm ] k +

. - +1 +/ +1 +. @ g e h g m f \ k o al` j] k h g f k ] ^Y [ lg jk l` Y l ] p [ ] ] \ l` ] / - " A af l` ]
@ @ S [ g e h Y j] \ lg l` ] af alaY d [ Y daZ jY lag f o al` ` a_ ` Z aY k e Y q g f dq Z ]
j] h g jl] \ o ` ] f l` ] lY j_ ] l Y f Y dq l] ak f g f *\ ] l] [ l

. - +1 +/ +1 +/ @ g e h g m f \ k l` Y l \ g f g l e ] ] l l` ] / - " A af l` ] @ @ S [ g e h Y j] \ lg
l` ] af alaY d [ Y daZ jY lag f \ m ] lg dg o j] k h g f k ] ^Y [ lg jk [ Y f g f dq Z ]
j] h g jl] \ â l` ] dg o k ] f k alan alq g ^ l` ] af k ljm e ] f l ak k ladd Y [ ` a] n ] \ +
Q ` ak k ] f k alan alq e m k l Z ] n ] jâ a] \ Z q jm f f af _ Y dg o d] n ] d k lY f \ Y j\
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[ ` ] [ c Y l l` ] O I + F^ Y h g k alan ] j] k m dl ^g j l` ] [ g e h g m f \ ak ^g m f \ l` ] f
Y \ ] i m Y l] k ] f k alan alq ` Y k Z ] ] f \ ] e g f k ljY l] \ Y f \ l` ] jm f [ Y f
h jg [ ] ] \ + K g f *\ ] l] [ l j] k m dlk ^g j k Y e h d] k e Y q Z ] j] h g jl] \ ) h g k alan ]
j] k m dlk Y j] j] *Y f Y dq r ] \ +

. - +1 +0 F^ l` ] ^ajk l [ g f laf m af _ [ Y daZ jY lag f n ] jâ a[ Y lag f %@ @ S & \ g ] k f g l e ] ] l [ jal] jaY ) Y k ] [ g f \
[ g f k ] [ m lan ] k lY f \ Y j\ [ Y f Z ] Y f Y dq r ] \ ae e ] \ aY l] dq + F^ l` ] k ] [ g f \ @ @ S ^Y adk lg e ] ] l
[ jal] jaY l` ] f [ g jj] [ lan ] Y [ lag f k k ` Y dd Z ] h ] j^g je ] \ + P m [ ` Y k 7 Y m lg *lm f af _ ) jg m laf ]
k q k l] e [ d] Y f af _ Y f \ jg m laf ] k q k l] e e Y af l] f Y f [ ] + K g lâ q l` ] l] Y e d] Y \ ] j,e Y f Y _ ] j+

. - +1 +0 +. F^ l` ] k ] [ g f \ @ @ S ljaY d ^Y adk ) l` ] dY Z e m k l \ ] e g f k ljY l] Y [ [ ] h lY Z d]
h ] j^g je Y f [ ] Y ^l] j [ g jj] [ lan ] Y [ lag f o al` lo g [ g f k ] [ m lan ] h Y k k af _ [ Y daZ jY lag f
n ] jâ a[ Y lag f k %@ @ S k & L O Y f ] o af alaY d [ Y daZ jY lag f + Q ` ] Ff k ljm e ] f l I g _ Z g g c Y f \

J Y af l] f Y f [ ] I g _ Z g g c e m k l ` Y n ] [ d] Y j \ g [ m e ] f l] \ f g lY lag f k Y k lg o ` Y l
l` ] h jg Z d] e o Y k Y f \ o ` Y l [ g jj] [ lan ] Y [ lag f o Y k ae h d] e ] f l] \ +

. - +1 +0 +. +. F^ l` ] dY Z ` Y k f g l n ] jâ a] \ [ Y daZ jY lag f ) k Y e h d] k [ Y f f g l Z ] Y f Y dq r ] \ +

. - +1 +0 +. +/ E g o ] n ] j) af l` ] [ Y k ] o ` ] j] k Y e h d] k Y j] Y f Y dq r ] \ g f l` ] k q k l] e
o ` ] j] l` ] @ @ S \ g ] k f g l e ] ] l l` ] [ jal] jaY l` ] \ Y lY e m k l Z ]
^dY _ _ ] \ +

. - +1 +0 +. +/ +. Q ` ] \ Y lY e Y q Z ] m k Y Z d] â l` ] j] k h g f k ] ^g j l` ] n ] jâ a[ Y lag f
] p [ ] ] \ ` a_ ` %` a_ ` Z aY k & Y f \ l` ] Y k k g [ aY l] \ k Y e h d] k Y j] f g f *
\ ] l] [ lk +

. - +1 +0 +. +/ +/ +F^ l` ] [ jal] jaY ^g j l` ] @ @ S ak dg o %dg o Z aY k &) l` g k ] k Y e h d]
j] k m dlk e Y q Z ] j] h g jl] \ g f dq â l` ] q ] p [ ] ] \ Y e Y p ae m e
j] _ m dY lg jq dae al,\ ] [ ak ag f d] n ] d+

. - +1 +0 +/ F^ l` ] [ Y daZ jY lag f n ] jâ a[ Y lag f ak Z ] af _ h ] j^g je ] \ m k af _ Y f Y m lg k Y e h d] j ^g j
f a_ ` l Z Y l[ ` ) lo g %/ & n aY dk g ^ k lY f \ Y j\ k g dm lag f Y j] h dY [ ] \ af l` ] \ ] n a[ ] ^g j
Y f Y dq k ak + Q ` ] k ] [ g f \ k lY f \ Y j\ e m k l e ] ] l [ g f laf m af _ [ Y daZ jY lag f [ jal] jaY Y f \
ak m k ] \ ^g j [ Y daZ jY lag f n ] jâ a[ Y lag f + Q ` ] k ] [ g f \ [ ` ] [ c e Y q Z ] \ ak [ Y j\ ] \ g f dq
â l` ] j] ak Y h m j_ ] ^Y adm j] g j af [ g jj] [ l k h ac ] [ g f [ ] f ljY lag f h jg n a\ ] \ l` ] ^ajk l
[ Y daZ jY lag f k lY f \ Y j\ e ] ] lk l` ] j] i m aj] e ] f l+ Ff l` ak [ Y k ] ) l` ] ^ajk l [ Y daZ jY lag f
k lY f \ Y j\ ak m k ] \ Y k [ Y daZ jY lag f n ] jâ a[ Y lag f ^g ddg o af _ l] Y e d] Y \ ] j,e Y f Y _ ] j
Y h h jg n Y d+ A g [ m e ] f l l` ak g [ [ m jj] f [ ] g f af k ljm e ] f l dg _ +

. - +1 +0 +/ +. ? g l` @ @ S k e m k l Z ] ] n Y dm Y l] \ + F^ n aY d . ^Y adk Y f \ n aY d / h Y k k ] k l` ak
e ] ] lk l` ] [ jal] jaY g ^ . - +1 +0 g ^ [ g f k ] [ m lan ] Y f \ ae e ] \ aY l] h Y k k af _
@ @ S +

. - +1 +0 +/ +/ F^ @ @ S f m e Z ] j / ^Y adk ) l` ] Y f Y dq k ak [ Y f f g l [ g f laf m ] m f d] k k al o Y k
\ ] l] je af ] \ l` Y l l` ] j] o Y k Y f ak g dY l] \ e ] [ ` Y f a[ Y d ^Y adm j] +

. - +1 +1 F^ Y f q g ^ l` ] af l] jf Y d k lY f \ Y j\ Y j] Y k [ ` Y f _ ] Z q Y ^Y [ lg j g ^ lo g %* 2 - " lg ( . - - "& g j l` ]
j] l] f lag f lae ] [ ` Y f _ ] k Z q e g j] l` Y f 0 - k ] [ g f \ k ^jg e l` ] e a\ h g af l k lY f \ Y j\ g ^ l` ] dY k l
af alaY d [ Y daZ jY lag f ) l` ] e Y k k k h ] [ ljg e ] l] j e m k l Z ] af k h ] [ l] \ ^g j e Y d̂ m f [ lag f k Y f \
[ g jj] [ lag f k e m k l Z ] e Y \ ] ) Y k Y h h jg h jaY l] +

. - +1 +2 +. O ] Y f Y dq r ] l` ] [ g f laf m af _ [ Y daZ jY lag f k lY f \ Y j\ + K ] o af alaY d [ Y daZ jY lag f ak j] i m aj] \
â j] Y f Y dq r ] \ k lY f \ Y j\ [ g f laf m ] k lg ^Y ad l` ] af l] jf Y d k lY f \ Y j\ j] i m aj] e ] f lk +
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. - +1 +2 +/ > dd k Y e h d] k Y f Y dq r ] \ o ` ad] l` ] k q k l] e o Y k g m l g ^ [ g f ljg d e m k l Z ] j] Y f Y dq r ] \
^g ddg o af _ [ g jj] [ lan ] Y [ lag f +

. - +2 @ g jj] [ lan ] > [ lag f J Y af l] f Y f [ ] C g j C Y ad] \ Q m f af _ Y f \ @ Y daZ jY lag f M jg [ ] \ m j] k

. - +2 +. Ff Y Z adalq lg Y [ ` a] n ] [ jal] jaY ^g j af k ljm e ] f l lm f af _ g j [ Y daZ jY lag f e Y q af \ a[ Y l] l` ] f ] ] \ ^g j
af k ljm e ] f l e Y af l] f Y f [ ] + J Y af l] f Y f [ ] e Y q af [ dm \ ] jg m laf ] k q k l] e [ d] Y f af _ Y f \
j] h dY [ ] e ] f l g ^ o g jf ] p h ] f \ Y Z d] k g j l` ] f ] ] \ ^g j g m lk a\ ] k ] jn a[ ] â l` ] k [ g h ] g ^ l` ]
j] h Y aj ] p [ ] ] \ k l` ] [ Y h Y Z adalq g ^ l` ] k lY ^^+

. - +2 +/ F^ e Y af l] f Y f [ ] ak h ] j^g je ] \ g f Y f af k ljm e ] f l) j] lm jf lg [ g f ljg d e m k l Z ] \ ] e g f k ljY l] \
Z ] ^g j] Y f Y dq k ak [ Y f [ g f laf m ] + O ] lm jf lg [ g f ljg d ak \ ] e g f k ljY l] \ Y k ^g ddg o k 7

. - +2 +/ +. P m [ [ ] k k ^m d af k ljm e ] f l lm f ] m k af _ M C Q ? > +

. - +2 +/ +/ P m [ [ ] k k ^m d lm f ] n ] jâ a[ Y lag f Z q l` ] Y f Y dq k ak g ^ 1 *Z jg e g ^dm g jg Z ] f r ] f ] +

. - +2 +/ +0 P m [ [ ] k k ^m d af alaY d [ Y daZ jY lag f g j [ g f laf m af _ [ Y daZ jY lag f +

11.0 PROCEDURE

. . +. Ff k ljm e ] f l [ g f \ alag f k +

. . +. +. O ] [ g e e ] f \ ] \ af k ljm e ] f l [ g f \ alag f k Y j] dak l] \ af Q Y Z d] / Y f \ / Y %P FJ g f dq &+
J g \ â a[ Y lag f k g ^ h Y jY e ] l] jk k h ] [ â a] \ o al` Y f Y k l] jak c Y j] Y ddg o ] \ Y k dg f _ Y k [ jal] jaY g ^
[ Y daZ jY lag f Y j] e ] l+ > f q e g \ â a[ Y lag f e m k l Z ] Y h h jg n ] \ Z q l] Y e d] Y \ ] j,e Y f _ ] j+

. . +. +/ L h lae ar ] D @ [ g f \ alag f k ^g j Y f Y dq l] k ] h Y jY lag f Y f \ k ] f k alan alq + L f [ ] g h lae ar ] \ ) m k ]
l` ] k Y e ] D @ [ g f \ alag f k ^g j l` ] Y f Y dq k ak g ^ Y dd k lY f \ Y j\ k ) Z dY f c k ) k Y e h d] k ) Y f \ N @
k Y e h d] k +

. . +/ M m j_ ] Y f \ Q jY h A ] n a[ ] [ g f \ alag f k +

. . +/ +. P ] ] Q Y Z d] / +

. . +/ +/ A Y adq J Y af l] f Y f [ ] + O g m laf ] A Y adq e Y af l] f Y f [ ] e m k l Z ] h ] j^g je ] \ Z ] ^g j] Y f q lm f af _ )
[ Y daZ jY lag f g j k Y e h d] Y f Y dq k ak Y [ lan ala] k Y j] af alaY l] \ + Q ` ] k ] af [ dm \ ] [ ` ] [ c k g ^ l` ]
^g ddg o af _ al] e k 7

M m j_ ] Y f \ Q jY h A ] n a[ ] 7

( @ d] Y f # Z Y c ] h m j_ ] lm Z ] +

( ? Y c ] ljY h Y f \ ljY f k ^] j daf ] k +

( @ ` ] [ c g j j] ^add af l] jf Y d,k m jjg _ Y l] k h ac ] k g dm lag f g f P FJ ,P > J n aY dk +

( @ d] Y f ,j] h dY [ ] k q jaf _ ] %â f ] [ ] k k Y jq &+

( @ ` Y f _ ] Y f \ j] ^add jaf k ] Z g lld] +

( B e h lq Y f \ jaf k ] o Y k l] Z g lld] +

. . +0 P l] h . 7 A Y adq D @ ,J P h ] j^g je Y f [ ] [ ` ] [ c +

. . +0 +. B n ] jq . / ` g m jk ) ] al` ] j
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( Ff b] [ l / #d %2 - f _ & g ^ ? C ? k g dm lag f \ aj] [ ldq g f [ g dm e f g j

( M m j_ ] . - #_ ,d g ^ 2 e d %2 - f _ & lg D @ [ g dm e f +

. . +0 +/ Q ` ] D @ ,J P k q k l] e e m k l Z ] [ ` ] [ c ] \ lg n ] jâ q Y [ [ ] h lY Z d] h ] j^g je Y f [ ] [ jal] jaY Y j]
Y [ ` a] n ] \ %k ] ] Q Y Z d] 0 &+

. . +0 +0 Q ` ak h ] j^g je Y f [ ] l] k l e m k l Z ] h Y k k ] \ Z ] ^g j] Y f q k Y e h d] k ) Z dY f c k g j k lY f \ Y j\ k Y j]
Y f Y dq r ] \ + B n Y dm Y l] l` ] lm f ] k h ] [ ljm e m k af _ l` j] ] e Y k k k [ Y f k ^jg e l` ]
[ ` jg e Y lg _ jY h ` a[ h ] Y c Y f \ Y k m Z ljY [ lag f g ^ af k ljm e ] f l Z Y [ c _ jg m f \ +

. . +0 +0 +. P ] d] [ l l` ] k [ Y f k Y l l` ] h ] Y c Y h ] p Y f \ g f ] lg ] Y [ ` k a\ ] g ^ l` ] Y h ] p +

. . +0 +0 +/ @ Y d[ m dY l] Y f Y n ] jY _ ] g ^ l` ] e Y k k Y Z m f \ Y f [ ] k ^jg e l` ] l` j] ] k [ Y f k +

. . +0 +0 +0 ? Y [ c _ jg m f \ k m Z ljY [ lag f ak j] i m aj] \ + P ] d] [ l Y k af _ d] k [ Y f af l` ]
[ ` jg e Y lg _ jY e l` Y l ak Y Z k ] f l g ^ Y f q af l] j^] jaf _ [ g e h g m f \ h ] Y c k Y f \ f g
e g j] l` Y f / - k [ Y f k h jag j lg l` ] ] dm lag f g ^ ? C ? + Q ` ] Z Y [ c _ jg m f \ k m Z ljY [ lag f
e m k l Z ] \ ] k a_ f ] \ g f dq lg ] dae af Y l] [ g dm e f Z d] ] \ g j af k ljm e ] f l Z Y [ c _ jg m f \

ag f k + A g f g l k m Z ljY [ l h Y jl g ^ l` ] lm f af _ [ g e h g m f \ h ] Y c +

. . +0 +1 F^ Y dd l` ] [ jal] jaY Y j] f g l Y [ ` a] n ] \ ) l` ] Y f Y dq k l e m k l j] lm f ] l` ] e Y k k k h ] [ ljg e ] l] j o al`
l] Y e d] Y \ ] j,e Y f Y _ ] j Y f \ j] h ] Y l l` ] l] k l m f lad Y dd [ jal] jaY Y j] e ] l+

. . +0 +1 +. > dl] jf Y lan ] dq ) Y f Y \ \ alag f Y d k [ Y f g f ] Y [ ` k a\ ] g ^ l` ] h ] Y c Y h ] p e Y q Z ]
k ] d] [ l] \ Y f \ af [ dm \ ] \ af l` ] Y n ] jY _ af _ g ^ l` ] e Y k k k [ Y f k + Q ` ak o add h jg n a\ ] Y
e Y k k k h ] [ ljm e g ^ ^an ] Y n ] jY _ ] \ k [ Y f k [ ] f l] j] \ g f l` ] h ] Y c Y h ] p + K L Q B 7 Q ` ]
k ] d] [ lag f g ^ Y \ \ alag f Y d e Y k k k [ Y f k ^g j lm f af _ e Y q g f dq Z ] h ] j^g je ] \ o al`
k m h ] jn ak g jq Y h h jg n Y d g f Y [ Y k ] Z q [ Y k ] Z Y k ak +

. . +0 +1 +/ K g l] 7 > dd k m Z k ] i m ] f l k lY f \ Y j\ k ) k Y e h d] k ) J P ,J P A k ? P ) Y f \ Z dY f c k
Y k k g [ aY l] \ o al` Y ? ? Y f Y dq k ak e m k l m k ] a\ ] f la[ Y d e Y k k k h ] [ ljg e ] l] j [ g f \ alag f k +

. . +0 +2 Q ` ] af b] [ lag f lae ] g ^ l` ] Y [ [ ] h lY Z d] lm f ] Y f Y dq k ak ak [ g f k a\ ] j] \ l` ] k lY jl g ^ l` ]
. / *` g m j [ dg [ c +

. . +0 +3 R f lad h ] j^g je Y f [ ] [ ` ] [ c ak Y [ [ ] h lY Z d] ) l` ] f [ Y daZ jY lag f [ ` ] [ c %k l] h / & [ Y f Z ]
Y f Y dq r ] \ +

. . +1 P l] h / 7 A Y adq [ Y daZ jY lag f [ ` ] [ c

. . +1 +1 Ff alaY d [ Y daZ jY lag f

. . +1 +. +. O ] ^] j lg P ] [ lag f . - +/ +

. . +1 +. +/ > f af alaY d [ Y daZ jY lag f e m k l Z ] ] k lY Z dak ` ] \ %g j j] ] k lY Z dak ` ] \ & g f ] Y [ ` af k ljm e ] f l7

( M jag j lg Y f q k Y e h d] Y f Y dq k ] k 8

( T ` ] f ] n ] j Y f ] o [ g dm e f ak af k lY dd] \ 8

( T ` ] f ] n ] j af k ljm e ] f l Y \ bm k le ] f lk l` Y l Y ^^] [ l k ] f k alan alq Y j] e Y \ ] 8 Y f \

( T ` ] f ] n ] j Y [ g f laf m af _ [ Y daZ jY lag f k lY f \ Y j\ ^Y adk lg e ] ] l l` ] k h ] [ â a] \
Y [ [ ] h lY f [ ] [ jal] jaY ) g f l` ] k ] [ g f \ ljaY d+
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. . +1 +2 Ff alaY d @ Y daZ jY lag f S ] jâ a[ Y lag f * P ] [ g f \ P g m j[ ] @ Y daZ jY lag f @ ` ] [ c P lY f \ Y j\

. . +1 +/ +. Q ` ak k lY f \ Y j\ ak g f dq Y f Y dq r ] \ o ` ] f af alaY d [ Y daZ jY lag f h jg n a\ ] \ + O ] ^] j lg
P ] [ lag f . - +0 +

. . +1 +3 @ g f laf m af _ @ Y daZ jY lag f n ] jâ a[ Y lag f k lY f \ Y j\

. . +1 +0 +. O ] ^] j lg P ] [ lag f . - +1 +

. . +1 +4 Q ` ] e ] l` g \ Z dY f c %k l] h 0 & [ Y f f g l Z ] Y f Y dq r ] \ m f lad l` ] [ g f laf m af _ [ Y daZ jY lag f
n ] jâ a[ Y lag f e ] ] lk l` ] [ jal] jaY +

. . +2 P l] h 0 7 J ] l` g \ Z dY f c

. . +2 +1 Q ` ] Y [ [ ] h lY Z d] e ] l` g \ Z dY f c e m k l Z ] Y f Y dq r ] \ ^g j ] n ] jq . / *` g m j lae ] h ] jag \
g j k g g f ] j+

. . +2 +. +. T Y l] j Y f \ e ] \ am e *d] n ] d k g ad k Y e h d] k * M dY [ ] Y 1 - e d n aY d) ^add] \ o al` A F o Y l] j
g f lg l` ] Y m lg k Y e h d] j+

. . +2 +. +/ I g o *d] n ] d k g ad k Y e h d] k o al` g m l k g \ am e Z ak m d̂ Y l] * Q jY f k ^] j 2 e d g ^ A F o Y l] j lg
Y 1 - e d n aY d Y f \ [ Y h o al` Q ] ^dg f k ] h lm e ) l` ] f h dY [ ] l` ] n aY d af lg L +F+ k Y e h d]
ljY q +

. . +2 +. +/ +. I g o *d] n ] d k g ad k Y e h d] k o al` k g \ am e Z ak m d̂ Y l] %J ] l` g \ 2 - 0 2 & * > \ \
. _ g ^ k g \ am e Z ak m d̂ Y l] lg Y 1 - e d n aY d Z ] ^g j] Y dai m g l 2 e d g ^ A F o Y l] j
af lg l` ] n aY d Y f \ [ Y h o al` Q ] ^dg f k ] h lm e ) l` ] f h dY [ ] l` ] n aY d g f lg
l` ] Y m lg k Y e h d] j+

. . +2 +2 M jg _ jY e l` ] Y m lg k Y e h d] j lg Y \ \ af l] jf Y d k lY f \ Y j\ Y f \ k m jjg _ Y l] k g dm lag f lg l` ]

e ] l` g \ Z dY f c ^g j Y [ g f [ ] f ljY lag f g ^ 2 - #_ ,d ^g j ] Y [ ` af l] jf Y d k lY f \ Y j\ Y f \ k m jjg _ Y l] +

. . +2 +/ +. C g j L +F+ P FJ k h ac ] j7 > m lg e Y la[ Y ddq Y \ \ k . - #d g ^ / 2 #_ ,e d af l] jf Y d k lY f \ Y j\ Y f \
k m jjg _ Y l] k g dm lag f %P ] [ lag f 6 +1 +. +. & lg l` ] e ] l` g \ Z dY f c +

. . +2 +/ +/ C g j L +F+ P > J k h ac ] j7 > m lg e Y la[ Y ddq Y \ \ k . #d g ^ / 2 - #_ ,e d af l] jf Y d k lY f \ Y j\ Y f \
k m jjg _ Y l] k g dm lag f %P ] [ lag f 6 +1 +. +/ & lg l` ] e ] l` g \ Z dY f c +

. . +2 +3 K g [ g e h g m f \ [ Y f Z ] h j] k ] f l Y Z g n ] l` ] dY Z g jY lg jq $k J A I + F^ [ g e e g f
dY Z g jY lg jq k g dn ] f lk %a+] + e ] l` q d] f ] [ ` dg ja\ ] ) Y [ ] lg f ] & Y j] h j] k ] f l af l` ] k Y e h d]
Z ] lo ] ] f l` ] J A I Y f \ O I ) l` ] Y f Y dq k l e m k l \ ] l] je af ] â l` ] [ g f lY e af Y lag f o add
f ] _ Y lan ] dq ae h Y [ l \ Y lY i m Y dalq + F^ l` ] [ g f lY e af Y lag f ae h Y [ lk \ Y lY i m Y dalq ) Y dd Y ^^] [ l] \
k Y e h d] k e m k l Z ] j] *Y f Y dq r ] \ +

. . +2 +4 P m jjg _ Y l] k e m k l e ] ] l j] [ g n ] jq [ jal] jaY k h ] [ â a] \ af ` g m k ] dae alk +

. . +2 +5 F^ l` ] e ] l` g \ Z dY f c \ g ] k f g l e ] ] l k m jjg _ Y l] [ jal] jaY g j [ g f lY af k lY j_ ] l Y f Y dq l] k
Y Z g n ] l` ] J A I ) l` ] f

. . +2 +2 +. > dd k Y e h d] k Y f Y dq r ] \ ^g ddg o af _ Y f g m l g ^ [ g f ljg d e ] l` g \ Z dY f c e m k l Z ]
j] Y f Y dq r ] \ +
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. . +2 +2 +/ @ ` ] [ c ^g j l` ] h g l] f laY d g ^ [ g f lY e af Y lag f af l] j^] j] f [ ] ^jg e l` ] ^g ddg o af _ Y j] Y k +
J Y c ] k m j] Y dd al] e k Y j] ^j] ] [ g f lY e af Y lag f +

( l` ] Y f Y dq la[ Y d k q k l] e )

( \ m k l Y f \ n Y h g j af l` ] Y aj)

( _ dY k k o Y j] Y f \

( O ] Y _ ] f lk +

. . +2 +2 +0 O ] *Y f Y dq r ] l` ] e ] l` g \ Z dY f c ^g ddg o af _ l` ] k q k l] e ] n Y dm Y lag f + Ff l` ak k alm Y lag f )
l` ] af k ljm e ] f l dg _ Z g g c e m k l ` Y n ] [ d] Y j \ g [ m e ] f l] \ f g lY lag f k Y k lg o ` Y l
l` ] h jg Z d] e o Y k Y f \ o ` Y l [ g jj] [ lan ] Y [ lag f o Y k ae h d] e ] f l] \ lg ] f Y Z d] l` ]
k ] [ g f \ Z dY f c lg h Y k k +

. . +2 +2 +1 F^ j] *Y f Y dq r ] \ e ] l` g \ Z dY f c j] e Y af k g m l g ^ [ g f ljg d) f g lâ q l] Y e d] Y \ ] j g j
e Y f Y _ ] j+

. . +2 +6 F^ lo g [ g f k ] [ m lan ] e ] l` g \ Z dY f c k Y j] Y f Y dq r ] \ \ m jaf _ m f Y ll] f \ ] \ g h ] jY lag f k ) l` ]
k ] [ g f \ Y f Y dq k ak e m k l e ] ] l [ jal] jaY ^g j l` ] k m Z k ] i m ] f l k Y e h d] Y f Y dq k ak lg Z ] n Y da\ +
> do Y q k j] h g jl l` ] k ] [ g f \ e ] l` g \ Z dY f c + Q ` ] k ] [ g f \ Y f Y dq k ak [ Y f g f dq Z ]
\ ak [ Y j\ ] \ Z ] [ Y m k ] g ^ Y h m j_ ] ^Y adm j] h jg n a\ ] \ l` Y l l` ] ^ajk l Z dY f c e ] ] lk l` ]
j] i m aj] e ] f l+ Ff l` ak [ Y k ] ) l` ] ^ajk l Z dY f c ak j] h g jl] \ ^g ddg o af _ l] Y e d] Y \ ] j,e Y f Y _ ] j
Y h h jg n Y d+ A g [ m e ] f l l` ak g [ [ m jj] f [ ] g f l` ] af k ljm e ] f l dg _ +

. . +2 +. - Q ` ] Z dY f c k h ac ] %? P & %k l] h 1 & [ Y f f g l Z ] Y f Y dq r ] \ m f lad l` ] e ] l` g \ Z dY f c e ] ] lk
[ jal] jaY +

. . +3 P l] h 1 7 ? dY f c k h ac ] %? P &

. . +3 +1 > f Y [ [ ] h lY Z d] Z dY f c k h ac ] e m k l Z ] Y f Y dq r ] \ o al` ] n ] jq Y f Y dq la[ Y d Z Y l[ ` + Q ` ]
e Y p ae m e f m e Z ] j g ^ k Y e h d] k h ] j Y f Y dq la[ Y d Z Y l[ ` ak lo ] f lq +

. . +3 +2 P h ac ] 2 - e d g ^ j] Y _ ] f l o Y l] j o al` Y h h jg h jaY l] Y e g m f l g ^ l` ] k lY f \ Y j\ k lg

h j] h Y j] Y Z dY f c k h ac ] [ g f lY af af _ 2 - #_ ,I g ^ ] Y [ ` Y f Y dq l] + Ff k alm Y lag f k o ` ] j] dg o ] j

\ ] l] [ lag f dae alk Y j] j] i m aj] \ ) Y Z dY f c k h ac ] Y l / - #_ ,I e Y q Z ] h j] h Y j] \ + Q ` ] k lg [ c
k g dm lag f ^g j l` ] ? P e m k l Z ] ^jg e Y \ â ^] j] f l k g m j[ ] l` Y f l` ] af alaY d [ Y daZ jY lag f
k g dm lag f + O ] ^] j lg Q Y Z d] 5 *C ^g j l` ] h j] h Y jY lag f k g ^ l` ] Z dY f c k h ac ] k +

. . +3 +/ +. T Y l] j Y f \ e ] \ am e *d] n ] d k g ad k Y e h d] k * M dY [ ] Y 1 - e d n aY d) ^add] \ o al` A F o Y l] j
g f lg l` ] Y m lg k Y e h d] j+

. . +3 +/ +/ I g o *d] n ] d k g ad k Y e h d] k o al` g m l k g \ am e Z ak m d̂ Y l] * > dai m g l 2 e d g ^ l` ] Z dY f c k h ac ]
af lg n aY d Y f \ [ Y h o al` Q ] ^dg f k ] h lm e ) l` ] f h dY [ ] l` ] n aY d af lg L +F+ k Y e h d] ljY q +

. . +3 +/ +/ +. I g o *d] n ] d k g ad k Y e h d] k o al` k g \ am e Z ak m d̂ Y l] ^g j J ] l` g \ 2 - 0 2 * > \ \
. _ g ^ k g \ am e Z ak m d̂ Y l] lg dY Z ] d] \ 1 - e d n aY d Z ] ^g j] Y dai m g l 2 e d g ^ l` ]
Z dY f c k h ac ] af lg n aY d Y f \ [ Y h o al` Q ] ^dg f k ] h lm e ) l` ] f h dY [ ] l` ] n aY d
af lg L +F+ k Y e h d] ljY q +

. . +3 +3 Ff alaY l] Y m lg Y \ \ alag f g ^ af l] jf Y d k lY f \ Y j\ Y f \ k m jjg _ Y l] af lg l` ] k q jaf _ ] h ] j
. . +2 +/ +

. . +3 +4 @ g e h Y j] l` ] h ] j[ ] f l j] [ g n ] ja] k %" O & %k ] ] P ] [ lag f . 0 +2 & lg l` ] af ` g m k ] dae alk
Y [ [ ] h lY f [ ] [ jal] jaY + F^ Y Z dY f c k h ac ] ak g m l g ^ [ g f ljg d) Y dd l` ] Y k k g [ aY l] \ k Y e h d] k e m k l
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Z ] j] Y f Y dq r ] \ + Q ` ] ] p [ ] h lag f ak â l` ] Z dY f c k h ac ] j] [ g n ] jq ak ` a_ ` Y f \ f g ` alk
j] h g jl] \ af Y k k g [ aY l] \ k Y e h d] k Y f \ N @ Z Y l[ ` + Ff l` Y l [ Y k ] ) l` ] k Y e h d] j] k m dlk [ Y f
Z ] j] h g jl] \ o al` ^g g lf g l] %j] e Y jc & Y f \ f g ^m jl` ] j Y [ lag f ak j] i m aj] \ + L j â l` ] Z dY f c
k h ac ] j] [ g n ] jq ak dg o Y f \ l` ] ` alk af l` ] k Y e h d] k Y j] Y Z g n ] j] _ m dY lg jq d] n ] dk +

. . +3 +5 A g f g l Y f Y dq r ] k Y e h d] k Y f \ J P ,J P A %k l] h 2 & m f d] k k l` ] ? P e ] ] lk Y [ [ ] h lY f [ ]
[ jal] jaY +

. . +4 P l] h 2 7 P Y e h d] k ,J P ,J P A Y f Y dq k ak

. . +4 +1 > dd k Y e h d] k Y f \ k lY f \ Y j\ k g dm lag f k e m k l Z ] Y ddg o ] \ lg o Y je lg Y e Z a] f l
l] e h ] jY lm j] Z ] ^g j] Y f Y dq k ak +

. . +4 +2 P ] d] [ l l` ] k Y e h d] \ adm lag f ^Y [ lg j lg Y k k m j] l` ] ` a_ ` ] k l [ g f [ ] f ljY lag f Y f Y dq l] ak
Y Z g n ] l` ] [ Y daZ jY lag f jY f _ ] e a\ h g af l) Z m l Z ] dg o l` ] m h h ] j dae al g ^ l` ] jY f _ ] \ ] h ] f \ g f
h jg b] [ l j] i m aj] e ] f lk + P ] ] Q Y Z d] 6 ^g j \ adm lag f _ m a\ ] daf ] +

( R ladar ] C FA k [ j] ] f \ Y lY +

( R ladar ] Y [ i m aj] \ k Y e h d] \ Y lY +

( R ladar ] l` ] ` ak lg jq h jg _ jY e +

( P Y e h d] [ ` Y jY [ l] jak la[ k %Y h h ] Y jY f [ ] ) g \ g j&+

. . +4 +3 T Y l] j k Y e h d] k +

. . +4 +0 +. R k af _ L +F+J g \ ] d 1 2 3 - k Y e h d] [ g f [ ] f ljY lg j o al` 1 2 2 . g j 1 2 2 / n aY d
e m dlak Y e h d] j)

( M dY [ ] l` ] 1 - e d n aY d af l` ] ljY q ) g j

( I g Y \ 2 e d k Y e h d] af lg h m j_ ] lm Z ] â k Y e h d] n g dm e ] dae al] \ +

. . +4 +4 P ] \ ae ] f l, k g ad k Y e h d]

. . +4 +1 +. I g o *d] n ] d k g ad e ] l` g \

. . +4 +1 +. +. @ g dd] [ l l` ] k Y e h d] m k af _ l` ] h jg [ ] \ m j] k \ ] lY ad] \ af l` ] P L M ^g j
P T 5 1 3 J ] l` g \ 2 - 0 2 dg o * d] n ] d k g ad k Y e h d] k +

. . +4 +1 +. +/ T ] a_ ` g m l 2 _ g ^ ] Y [ ` k Y e h d] af lg Y dY Z ] d] \ n aY d+ > \ \ 2 e d g ^ j] Y _ ] f l
o Y l] j Y f \ [ Y h l` ] n aY d i m a[ c dq + Q jY f k ^] j l` ] 1 - e d n aY d lg l` ]
Y m lg k Y e h d] j ljY q + P laj Y f \ ` ] Y l l` ] k Y e h d] Y l l` ] lae ] g ^ Y f Y dq k ak +

. . +4 +1 +/ J ] \ am e *d] n ] d k g ad e ] l` g \

. . +4 +1 +/ +. @ g dd] [ l l` ] k Y e h d] m k af _ l` ] h jg [ ] \ m j] k \ ] lY ad] \ af l` ] P L M ^g j
P T 5 1 3 J ] l` g \ 2 - 0 2 e ] \ am e * d] n ] d k g ad k Y e h d] k +

. . +4 +1 +/ +/ P ] d] [ l Y e ] l` Y f g d Y dai m g l g ^ Y h h jg h jaY l] n g dm e ] %k ] ] Q Y Z d] 6 &
\ ] l] je af ] \ n aY k [ j] ] f af _ Y f \ ljY f k ^] j lg 1 - e d g ^ j] Y _ ] f l o Y l] j+

. . +4 +2 M jg _ jY e l` ] Y m lg k Y e h d] j lg af b] [ l l` ] af l] jf Y d k lY f \ Y j\ Y f \ k m jjg _ Y l] k g dm lag f af lg
l` ] jg Z g la[ k q jaf _ ] m k ] \ lg o al` \ jY o k Y e h d] ^jg e l` ] 1 - e d n aY d+ Q ` ak Y \ \ alag f lg 2

e d g ^ k Y e h d] ak ] i m an Y d] f l lg Y [ g f [ ] f ljY lag f g ^ 2 - #_ ,I g ^ ] Y [ ` af l] jf Y d k lY f \ Y j\
Y f \ k m jjg _ Y l] +
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. . +4 +2 +. C g j L +F+ P FJ k h ac ] j7 > m lg e Y la[ Y ddq Y \ \ k . - #d g ^ / 2 #_ ,e d af l] jf Y d k lY f \ Y j\ Y f \
k m jjg _ Y l] k g dm lag f %P ] [ lag f 6 +1 +. +. & lg ] Y [ ` k Y e h d] +

. . +4 +2 +/ C g j L +F+ P > J k h ac ] j7 > m lg e Y la[ Y ddq Y \ \ k . #d g ^ / 2 - #_ ,e d af l] jf Y d k lY f \ Y j\ Y f \
k m jjg _ Y l] k g dm lag f %P ] [ lag f 6 +1 +. +/ & lg ] Y [ ` k Y e h d] +

. . +4 +3 M m j_ ] l` ] k Y e h d] ^g j . . e af m l] k o al` E ] dam e +

. . +4 +3 +. I g o *d] n ] d k g ad k Y e h d] e m k l Z ] h ] j^g je ] \ Y l 1 - %@ o ` ad] l` ] k Y e h d] ak Z ] af _
Y _ alY l] \ o al` l` ] e Y _ f ] la[ k lajjaf _ Z Y j g j g l` ] j e ] [ ` Y f a[ Y d e ] Y f k +

. . +4 +3 +/ Q g ae h jg n ] l` ] h m j_ af _ ] ^^a[ a] f [ q g ^ o Y l] j*k g dm Z d] [ g e h g m f \ k ) Y i m ] g m k

k Y e h d] k e Y q Y dk g Z ] h m j_ ] \ Y l 1 - %@ Y k dg f _ Y k Y dd [ Y daZ jY lag f k lY f \ Y j\ k )
k Y e h d] k Y f \ N @ k Y e h d] k Y j] h m j_ ] \ Y l l` ] k Y e ] l] e h ] jY lm j] Y f \ Y [ [ ] h lY Z d]
e ] l` g \ h ] j^g je Y f [ ] ak \ ] e g f k ljY l] \ +

. . +4 +4 L f ] k Y e h d] ak jY f \ g e dq k ] d] [ l] \ ^jg e ] Y [ ` Y f Y dq la[ Y d Z Y l[ ` g ^ k ae adY j e Y ljap lq h ] k
Y f \ k h ac ] \ af \ m h da[ Y l] lg \ ] l] je af ] o ` ] l` ] j l` ] k Y e h d] e Y ljap [ g f ljaZ m l] k Z aY k lg
l` ] Y f Y dq la[ Y d j] k m dlk + > e Y ljap k h ac ] Y f \ e Y ljap k h ac ] \ m h da[ Y l] Y j] h ] j^g je ] \ Z q

k h ac af _ l` ] k Y e h d] ^g j Y [ g f [ ] f ljY lag f g ^ 2 - #_ ,d g j 2 - #_ ,c _ Z Y k ] \ g f 2 _ \ jq
o ] a_ ` l+ Ff k alm Y lag f k o ` ] j] dg o ] j \ ] l] [ lag f dae alk Y j] j] i m aj] \ ) Y Z dY f c k h ac ] Y l
dg o ] j [ g f [ ] f ljY lag f e Y q Z ] h j] h Y j] \ +

. . +4 +5 A ] k g jZ l` ] k Y e h d] ^g j 1 e af m l] k Z q jY h a\ dq ` ] Y laf _ l` ] ljY h lg . 6 - %@ o ` ad]
Z Y [ c ^dm k ` af _ o al` E ] dam e + A ] k g jZ lae ] e Y q j] i m aj] h ] j^g je Y f [ ] g h lae m e Z ] lo ] ] f
/ +- Y f \ 1 +- e af m l] k Y k \ a[ lY l] \ Z q ljY h e Y f m ^Y [ lm j] jk k h ] [ â a[ Y lag f k g j af k ljm e ] f l
[ ` Y jY [ l] jak la[ k +

. . +4 +6 M jg _ jY e l` ] h m j_ ] Y f \ ljY h k q k l] e lg Y m lg e Y la[ Y ddq jaf k ] h m j_ ] lm Z ] Y l d] Y k l lo a[ ] o al`
` ] Y l] \ g j_ Y f a[ *^j] ] o Y l] j %j] Y _ ] f l o Y l] j& Z ] lo ] ] f Y f Y dq k ] k lg Y n g a\ [ Y jjq g n ] j g ^
lY j_ ] l [ g e h g m f \ k + C g j k Y e h d] k [ g f lY af af _ dY j_ ] Y e g m f lk g ^ o Y l] j*k g dm Z d]
e Y l] jaY dk ) k m k h ] f \ ] \ k g da\ k ) ` a_ ` *Z g adaf _ [ g e h g m f \ k ) g j ` a_ ` h m j_ ] Y Z d] d] n ] dk ) al
e Y q Z ] f ] [ ] k k Y jq lg o Y k ` g m l l` ] h m j_ af _ \ ] n a[ ] o al` e ] l` Y f g d k g dm lag f Z ] lo ] ] f
Y f Y dq k ] k ) jaf k ] al o al` \ ak ladd] \ o Y l] j+

. . +4 +. - ? Y c ] l` ] ljY h Y l d] Y k l . - e af m l] k Y l / . - %@ lg j] e g n ] Y f q j] k a\ m Y d h m j_ ] Y Z d]
[ g e h g m f \ k +

. . +4 +. . F^ l` ] af alaY d Y f Y dq k ak g ^ l` ] k Y e h d] g j Y \ adm lag f g ^ l` ] k Y e h d] ` Y k Y j] k h g f k ] ^g j Y f q ag f
g ^ af l] j] k l l` Y l ] p [ ] ] \ k l` ] o g jc af _ jY f _ ] g ^ l` ] D @ ,J P k q k l] e ) l` ] k Y e h d] e m k l Z ]
j] Y f Y dq r ] \ Y l Y ` a_ ` ] j \ adm lag f +

. . +4 +. . +. T ` ] f ag f k ^jg e Y [ g e h g m f \ af l` ] k Y e h d] k Y lm jY l] l` ] \ ] l] [ lg j) l` ak Y f Y dq k ak
e m k l Z ] ^g ddg o ] \ Z q l` ] Y f Y dq k ak g ^ j] Y _ ] f l o Y l] j Z dY f c + F^ l` ] Z dY f c Y f Y dq k ak ak
f g l ^j] ] g ^ af l] j^] j] f [ ] k ) l` ] f l` ] k q k l] e e m k l Z ] \ ] [ g f lY e af Y l] \ + P Y e h d]
Y f Y dq k ak e Y q f g l j] k m e ] m f lad l` ] Z dY f c Y f Y dq k ak ak \ ] e g f k ljY l] \ lg Z ] ^j] ] g ^
af l] j^] j] f [ ] k +

. . +5 P Y e h d] \ adm lag f k

. . +5 +. R k af _ P [ j] ] f af _ A Y lY lg A ] l] je af ] A adm lag f C Y [ lg jk
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. . +5 +. +. A adm lag f ^g j E a_ ` @ g f [ ] f ljY lag f > f Y dq l] k B p [ ] ] \ af _ Q ` ] @ Y daZ jY lag f O Y f _ ]

. . +5 +. +. +. Q ` ] ` a_ ` ] k l [ g f [ ] f ljY lag f lY j_ ] l [ g e h g m f \ \ ] l] [ l] \ af l` ] k [ j] ] f
\ Y lY ak [ g e h Y j] \ lg l` ] ` a_ ` ] k l [ g f [ ] f ljY lag f [ Y daZ jY lag f k lY f \ Y j\
m k ] \ ^g j \ ] l] je af Y lan ] n g dY lad] g j_ Y f a[ k Y f Y dq k ak +

. . +5 +. +. +. +. A an a\ ] l` ] [ Y daZ jY lag f [ g f [ ] f ljY lag f g ^ l` ] ` a_ ` ] k l
[ g f [ ] f ljY lag f [ Y daZ jY lag f k lY f \ Y j\ Z q l` ] k [ j] ] f
[ g f [ ] f ljY lag f +

. . +5 +. +. +. +/ F^ l` ] j] k m dl ak < . ) k Y e h d] \ adm lag f ak [ g f k a\ ] j] \ +

. . +5 +. +. +/ Q ` ] j] k m dl ^jg e k l] h . . +5 +. +. +. \ ] l] je af ] k l` ] \ adm lag f ^Y [ lg j+ Q ` ]
\ adm lag f ^Y [ lg j ak lY j_ ] l] \ lg Y k k m j] l` Y l l` ] ` a_ ` ] k l [ g f [ ] f ljY lag f
\ adm l] \ Y f Y dq l] ak Y l l` ] e a\ *jY f _ ] [ g f [ ] f ljY lag f g ^ l` ] [ Y daZ jY lag f
[ m jn ] ^g j l` ] \ ] l] je af Y lan ] Y f Y dq k ak +

. . +5 +. +. +0 Ff Y dd [ Y k ] k Y [ g f k ] jn Y lan ] Y h h jg Y [ ` lg \ adm lag f ak Y h h da] \ lg
e af ae ar ] l` ] af [ j] Y k ] g ^ \ ] l] [ lag f Y f \ j] h g jlaf _ dae alk

. . +5 +. +/ A adm lag f ^g j E a_ ` @ g f [ ] f ljY lag f J Y ljap Ff l] j^] j] f [ ] k

. . +5 +. +/ +. Q ` ] h ] Y c ` ] a_ ` l g ^ l` ] Z Y [ c _ jg m f \ ak [ g e h Y j] \ lg l` ] h ] Y c ` ] a_ ` l
g ^ l` ] dY l] j ] dm laf _ [ Y daZ jY lag f k lY f \ Y j\ k ^jg e l` ] k [ j] ] f af _
Y f Y dq k ak +

. . +5 +. +/ +. +. > jg m _ ` ] k lae Y l] g ^ Z Y [ c _ jg m f \ [ g f [ ] f ljY lag f ak [ Y d[ m dY l] \
Z q \ an a\ af _ l` ] Z Y [ c _ jg m f \ h ] Y c ` ] a_ ` l Z q l` ] h ] Y c ` ] a_ ` l g ^
l` ] k ] d] [ l] \ k [ j] ] f af _ k lY f \ Y j\ Y f \ e m dlah dq af _ Z q alk
[ g f [ ] f ljY lag f +

. . +5 +. +/ +/ F^ l` ] j] k m dl ak < . ) k Y e h d] \ adm lag f ak [ g f k a\ ] j] \ +

. . +5 +. +/ +0 Q ` ] j] k m dl ^jg e k l] h . . +5 +. +/ +. \ ] l] je af ] k l` ] \ adm lag f ^Y [ lg j+ Q ` ]
\ adm lag f ^Y [ lg j ak lY j_ ] l] \ lg Y n g a\ @ Y jjq *g n ] j [ g f lY e af Y lag f
Z ] lo ] ] f k Y e h d] k Y f \ ^Y [ adalY l] i m Y dalY lan ] Y f \ i m Y f lalY lan ] Y f Y dq k ak
g ^ lY j_ ] l [ g e h g m f \ k h j] k ] f l af l` ] k Y e h d] +

. . +5 +. +/ +1 Ff Y dd [ Y k ] k Y [ g f k ] jn Y lan ] Y h h jg Y [ ` lg \ adm lag f ak Y h h da] \ lg
e af ae ar ] l` ] af [ j] Y k ] g ^ \ ] l] [ lag f Y f \ j] h g jlaf _ dae alk

. . +5 +/ F^ l` ] [ g f [ ] f ljY lag f g ^ Y f q lY j_ ] l [ g e h g m f \ af Y f q k Y e h d] ] p [ ] ] \ k l` ] af alaY d
[ Y daZ jY lag f jY f _ ] ) Y f ] o Y dai m g l g ^ l` Y l k Y e h d] e m k l Z ] \ adm l] \ Y f \ j] *Y f Y dq r ] \ +
R f lad l` ] \ adm l] \ k Y e h d] ak af Y k ] Y d] \ k Y e h d] n aY d) Y dd k l] h k af l` ] \ adm lag f h jg [ ] \ m j]
e m k l Z ] h ] j^g je ] \ o al` g m l \ ] dY q +

. . +5 +0 T Y l] j P Y e h d] k +

. . +5 +0 +. M j] h Y j] Y dd \ adm lag f k g ^ o Y l] j k Y e h d] k af n g dm e ] lja[ ^dY k c k %. - e d lg . - - e d&+
Ff l] je ] \ aY l] \ adm lag f k e Y q Z ] f ] [ ] k k Y jq ^g j ] p lj] e ] dq dY j_ ] \ adm lag f k +

. . +5 +0 +/ @ Y d[ m dY l] l` ] Y h h jg p ae Y l] n g dm e ] g ^ j] Y _ ] f l o Y l] j) o ` a[ ` o add Z ] Y \ \ ] \ lg
l` ] n g dm e ] lja[ ^dY k c ) Y f \ Y \ \ k da_ ` ldq d] k k l` Y f l` ak i m Y f lalq lg l` ] ^dY k c +
O ] ^] j lg Q Y Z d] 6 ^g j \ adm lag f _ m a\ ] daf ] +
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. . +5 +0 +0 Ff b] [ l l` ] h jg h ] j k Y e h d] Y dai m g l ^jg e Y k q jaf _ ] af lg l` ] n g dm e ] lja[ ^dY k c +
A adm l] l` ] ^dY k c lg l` ] n g dm e ] e Y jc o al` j] Y _ ] f l o Y l] j+ @ Y h l` ] ^dY k c Y f \
af n ] jl l` ] ^dY k c l` j] ] lae ] k +

. . +5 +0 +1 C add Y 1 - e d k Y e h d] n aY d Y f \ k ] Y d o al` Y Q ] ^dg f Z Y c ] \ k ada[ g f k ] h lY ) dg Y \ l` ]
\ adm l] \ k Y e h d] af lg l` ] Y m lg k Y e h d] j Y f \ Y f Y dq r ] Y [ [ g j\ af _ lg P ] [ lag f . . +4 +

. . +5 +0 I g o *d] n ] d P g ad P Y e h d] k +

. . +5 +0 +. Q ` ] k [ j] ] f af _ \ Y lY Y j] m k ] \ lg \ ] l] je af ] o ` a[ ` ak l` ] Y h h jg h jaY l] k Y e h d]
h j] h Y jY lag f h jg [ ] \ m j] ^g j l` ] h Y jla[ m dY j k Y e h d] ) l` ] dg o *d] n ] d k g ad e ] l` g \ g j l` ]
e ] \ am e *d] n ] d k g ad e ] l` g \ +

. . +5 +0 +/ F^ Y f q lY j_ ] l [ g e h g m f \ ] p [ ] ] \ k l` ] af alaY d [ Y daZ jY lag f jY f _ ] ^jg e l` ]
Y f Y dq k ak g ^ 2 _ k Y e h d] ) Y k e Y dd] j k Y e h d] k ar ] e m k l Z ] Y f Y dq r ] \ + E g o ] n ] j)
l` ] k e Y dd] k l k Y e h d] k ar ] h ] je all] \ ak - +2 _ + F^ k e Y dd] j l` Y f - +2 _ k Y e h d]
k ar ] ak f ] ] \ ] \ lg h j] n ] f l Y f q lY j_ ] l [ g e h g m f \ k ^jg e ] p [ ] ] \ af _ l` ] af alaY d
[ Y daZ jY lag f jY f _ ] ) l` ] e ] \ am e d] n ] d e ] l` g \ e m k l Z ] m k ] \ +

. . +6 A Y lY af l] jh j] lY lag f

. . +6 +. N m Y dalY lan ] a\ ] f lâ a[ Y lag f +

. . +6 +. +. Q ` ] lY j_ ] l] \ [ g e h g m f \ k k ` Y dd Z ] a\ ] f lâ a] \ Z q Y f Y dq k l o al` [ g e h ] l] f l
c f g o d] \ _ ] af l` ] af l] jh j] lY lag f g ^ e Y k k k h ] [ ljY Z q [ g e h Y jak g f g ^ l` ] k Y e h d]
e Y k k k h ] [ ljm e lg l` ] e Y k k k h ] [ ljm e g ^ Y k lY f \ Y j\ g ^ l` ] k m k h ] [ l] \
[ g e h g m f \ +

. . +6 +. +/ Q ` ] [ ` Y jY [ l] jak la[ ag f k ^g j lY j_ ] l [ g e h g m f \ k l` Y l [ Y f Z ] \ ] l] je af ] \ Y j]
dak l] \ af Q Y Z d] 4 + Q Y Z d] 1 Y f \ Q Y Z d] 2 dak l l` ] [ ` Y jY [ l] jak la[ ag f k ^g j af l] jf Y d
k lY f \ Y j\ k Y f \ k m jjg _ Y l] [ g e h g m f \ k j] k h ] [ lan ] dq +

. . +6 +. +0 Q ` ] [ jal] jaY j] i m aj] \ ^g j Y h g k alan ] a\ ] f lâ a[ Y lag f Y j] dak l] \ Z ] dg o +

. . +6 +. +0 +. Q ` ] k Y e h d] [ g e h g f ] f l e m k l ] dm l] Y l l` ] k Y e ] j] dY lan ] j] l] f lag f lae ]
%O O Q & Y k l` ] \ Y adq k lY f \ Y j\ + @ jal] jaY Y j] l` ] O O Q g ^ k Y e h d]
[ g e h g f ] f l e m k l Z ] o al` af y - +- 3 O O Q m f alk g ^ l` ] k lY f \ Y j\
[ g e h g f ] f l+

. . +6 +. +0 +/ Q ` ] j] dY lan ] af l] f k ala] k g ^ l` ] k ] ag f k e m k l Y _ j] ] o al` af y 0 - "
Z ] lo ] ] f l` ] \ Y adq k lY f \ Y j\ Y f \ k Y e h d] k h ] [ ljY + %B p Y e h d] 7 C g j Y f
ag f o al` Y f Y Z m f \ Y f [ ] g ^ 2 - " af l` ] k lY f \ Y j\ k h ] [ ljY ) l` ]
[ g jj] k h g f \ af _ k Y e h d] Y Z m f \ Y f [ ] e m k l Z ] Z ] lo ] ] f / - Y f \ 5 - "+&

. . +6 +. +0 +/ +. @ g e h g m f \ k [ Y f ` Y n ] k ] [ g f \ Y jq ag f k g m lk a\ ] [ jal] jaY ^jg e
[ g *] dm laf _ [ g e h g m f \ k Y f \ ,g j e Y ljap ] ^^] [ l l` Y l [ Y f
[ g f ljaZ m l] lg ag f Y Z m f \ Y f [ ] k + Q ` ] af l] j^] j] f [ ] g f ag f
jY lag k [ Y f tl Y do Y q k Z ] k m Z ljY [ l] \ g m l Z q k g ^lo Y j] h jg _ jY e k
j] k m dlaf _ af i m Y dâ a] \ [ g e h g m f \ a\ ] f lâ a[ Y lag f +

. . +6 +. +0 +/ +/ N m Y f lalY lag f j] h g jlk \ ak h dY q [ g e h g m f \ k l` Y l ` Y n ]
k ] [ g f \ Y jq ag f k g m lk a\ ] l` ] jY lag [ jal] jaY o al` Y u!v ^dY _ +
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. . +6 +. +0 +/ +0 > f q i m Y f l j] h g jlk o al` [ g e h g m f \ k l` Y l Y j] \ ] ] e ] \ lg Z ]
j] h g jlY Z d] \ ] k h al] l` ] u!v ^dY _ ) o add Z ] af alaY d] \ af l` ] u!v
[ g dm e f Z q l` ] Y f Y dq k l+ C m jl` ] j j] n a] o lg l` ] j] h g jlaf _ g ^
i m Y dâ a] \ [ g e h g m f \ k o add Z ] \ g f ] Z q Y k m h ] jn ak g j g j l] Y e
d] Y \ ] j Y f \ af alaY d] \ g f l` ] i m Y f lalY lag f +
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. . +6 +. +0 +0 P ljm [ lm jY d ak g e ] jk l` Y l h jg \ m [ ] n ] jq k ae adY j e Y k k k h ] [ jljY e m k l Z ]
a\ ] f lâ a] \ Y k af \ an a\ m Y d ak g e ] jk â l` ] q ` Y n ] k m ^^a[ a] f ldq \ â ^] j] f l D @
j] l] f lag f lae ] k + P m ^^a[ a] f l D @ j] k g dm lag f ak Y [ ` a] n ] \ â l` ] ` ] a_ ` l g ^ l` ]
n Y dd] q Z ] lo ] ] f lo g ak g e ] j h ] Y c k ak d] k k l` Y f / 2 " g ^ k m e g ^ l` ] lo g
h ] Y c ` ] a_ ` lk + L l` ] jo ak ] ) k ljm [ lm jY d ak g e ] jk Y j] a\ ] f lâ a] \ Y k ak g e ] ja[
h Y ajk +

. . +6 +/ N m Y f lalY lan ] Y f Y dq k ak

. . +6 +/ +. L f [ ] Y lY j_ ] l [ g e h g m f \ ` Y k Z ] ] f a\ ] f lâ a] \ ) alk [ g f [ ] f ljY lag f %P ] [ lag f
. 0 +1 & o add Z ] Z Y k ] \ g f l` ] af l] _ jY l] \ Y j] Y g ^ l` ] i m Y f lalY lag f ag f ) f g je Y ddq
l` ] Z Y k ] h ] Y c %Q Y Z d] 4 &+ Q ` ] [ g e h g m f \ ak i m Y f lalY l] \ Z q af l] jf Y d k lY f \ Y j\
l] [ ` f ai m ] o al` Y f Y n ] jY _ ] j] k h g f k ] ^Y [ lg j _ ] f ] jY l] \ ^jg e l` ] af alaY d
[ Y daZ jY lag f [ m jn ] +

. . +6 +/ +/ F^ l` ] k Y e h d] h jg \ m [ ] k af l] j^] j] f [ ] ^g j l` ] h jae Y jq ag f ) m k ] Y k ] [ g f \ Y jq ag f lg
i m Y f lalY l] %k ] ] Q Y Z d] 4 &+ Q ` ak ak [ ` Y jY [ l] jar ] \ Z q Y f ] p [ ] k k an ] Z Y [ c _ jg m f \
k a_ f Y d g ^ l` ] k Y e ] ag f ) o ` a[ ` \ ak lg jlk l` ] h ] Y c k ` Y h ] Z ] q g f \ Y \ ] ^af alan ]
af l] _ jY lag f + > dk g af l] j^] j] f [ ] [ g m d\ k ] n ] j] dq af ` aZ al l` ] j] k h g f k ] g ^ l` ] af l] jf Y d
k lY f \ Y j\ ag f + Q ` ak k ] [ g f \ Y jq ag f e m k l Y dk g Z ] m k ] \ lg _ ] f ] jY l] f ] o
[ Y daZ jY lag f j] k h g f k ] ^Y [ lg jk +

. . +. - I aZ jY jq k ] Y j[ ` ^g j l] f lY lan ] dq a\ ] f lâ a] \ [ g e h g m f \ k +

. . +. - +. F^ Y daZ jY jq k ] Y j[ ` ak j] i m ] k l] \ ) l` ] Y f Y dq k l e m k l h ] j^g je Y ^g jo Y j\ daZ jY jq k ] Y j[ ` g ^
K ? P g j K FP Q 6 5 e Y k k k h ] [ ljY d daZ jY jq lg l] f lY lan ] dq a\ ] f lâ q . 2 f g f *j] h g jl] \ [ g e h g m f \ k +

. . +. - +/ D m a\ ] daf ] k ^g j e Y c af _ l] f lY lan ] a\ ] f lâ a[ Y lag f Y j] dak l] \ Z ] dg o +

. . +. - +/ +. Q ` ] k ] [ g e h g m f \ k e m k l ` Y n ] Y j] k h g f k ] _ j] Y l] j l` Y f . - " g ^ l` ] f ] Y j] k l
af l] jf Y d k lY f \ Y j\ + Q ` ] j] k h g f k ] ak g Z lY af ] \ ^jg e l` ] af l] _ jY lag f ^g j h ] Y c Y j] Y
g ^ l` ] Q g lY d Fg f @ ` jg e Y lg _ jY e %Q F@ &+

. . +. - +/ +/ Q ` ] k ] Y j[ ` ak lg af [ dm \ ] Y k h ] [ ljY d h jaf lg m l g ^ l` ] 0 Z ] k l daZ jY jq e Y l[ ` ] k ^g j Y
h Y jla[ m dY j k m Z k lY f [ ] + Q ` ] j] k m dlk Y j] lg Z ] af l] jh j] l] \ Z q Y f Y dq k l+

. . +. - +/ +0 J g d] [ m dY j ag f k h j] k ] f l af l` ] j] ^] j] f [ ] k h ] [ ljm e e m k l Z ] h j] k ] f l af l` ]
k Y e h d] k h ] [ ljm e +

. . +. - +/ +1 O ] dY lan ] af l] f k ala] k g ^ e Y bg j ag f k af l` ] j] ^] j] f [ ] k h ] [ ljm e %ag f k < . - " g ^ l` ]
e g k l Y Z m f \ Y f l ag f & e m k l Z ] h j] k ] f l af l` ] k Y e h d] k h ] [ ljm e +

. . +. - +/ +2 Q ` ] j] dY lan ] af l] f k ala] k g ^ l` ] e Y bg j ag f k e m k l Y _ j] ] o al` af y / - "+ %B p Y e h d] 7
C g j Y f ag f o al` Y f Y Z m f \ Y f [ ] g ^ 2 - " af l` ] k lY f \ Y j\ k h ] [ ljm e ) l` ]
[ g jj] k h g f \ af _ k Y e h d] ag f Y Z m f \ Y f [ ] e m k l Z ] lo ] ] f 0 - Y f \ 4 - "&+

. . +. - +/ +3 Fg f k h j] k ] f l af l` ] k Y e h d] k h ] [ ljm e Z m l f g l af l` ] j] ^] j] f [ ] k h ] [ ljm e e m k l Z ]
j] n a] o ] \ ^g j h g k k aZ d] Z Y [ c _ jg m f \ [ g f lY e af Y lag f g j h j] k ] f [ ] g ^ [ g ] dm laf _
[ g e h g m f \ k +

. . +. - +/ +4 Fg f k h j] k ] f l af l` ] j] ^] j] f [ ] k h ] [ ljm e Z m l f g l af l` ] k Y e h d] k h ] [ ljm e e m k l Z ]
n ] jâ a] \ Z q h ] j^g je af _ ^m jl` ] j e Y f m Y d Z Y [ c _ jg m f \ k m Z ljY [ lag f lg ] dae af Y l] l` ]
af l] j^] j] f [ ] [ j] Y l] \ Z q [ g ] dm laf _ h ] Y c k Y f \ ,g j e Y ljap af l] j^] j] f [ ] +
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. . +. - +/ +5 N m Y f lalY lag f g ^ l` ] l] f lY lan ] dq a\ ] f lâ a] \ [ g e h g m f \ k ak g Z lY af ] \ ^jg e l` ] lg lY d
ag f [ ` jg e Y lg _ jY e Z Y k ] \ g f Y j] k h g f k ] ^Y [ lg j g ^ . Y f \ ak lg Z ] lY Z m dY l] \ g f
l` ] daZ jY jq k ] Y j[ ` k m e e Y jq \ Y lY k ` ] ] l+

. . +. - +/ +6 Q ` ] j] k m dlaf _ [ g f [ ] f ljY lag f e m k l Z ] j] h g jl] \ af \ a[ Y laf _ 7 %. & l` Y l l` ] n Y dm ] ak
] k lae Y l] ) Y f \ %/ & o ` a[ ` af l] jf Y d k lY f \ Y j\ o Y k m k ] \ lg \ ] l] je af ] [ g f [ ] f ljY lag f +
N m Y f lalY lag f ak h ] j^g je ] \ g f l` ] f ] Y j] k l af l] jf Y d k lY f \ Y j\ +

. . +. . > f af k ljm e ] f l Z dY f c ak Y k q k l] e ] n Y dm Y lag f k Y e h d] [ g f lY af af _ dY Z j] Y _ ] f l _ jY \ ] o Y l] j o al`
af l] jf Y d k lY f \ Y j\ k Y f \ k m jjg _ Y l] k + > f af k ljm e ] f l Z dY f c ak m k ] \ lg j] e g n ] Y f \ g j ] n Y dm Y l]
j] k a\ m Y d [ Y jjq g n ] j ^jg e ` a_ ` d] n ] d k lY f \ Y j\ k ) k h ac ] k Y e h d] k Y f \ ^a] d\ k Y e h d] k + P af [ ] lY j_ ] l
[ g e h g m f \ dak lk ` Y n ] ] p h Y f \ ] \ lg g n ] jdY h k g e ] n g dY lad] Y f \ k ] e a*n g dY lad] [ g e h g m f \ k )
af k ljm e ] f l Z dY f c k Y j] f ] [ ] k k Y jq lg j] e g n ] [ Y jjq g n ] j [ g f lY e af Y lag f +

. . +. . +. Q ` ] [ g e h g m f \ k l` Y l e Y q ] p ` aZ al [ Y jjq g n ] j ^g j l` ak e ] l` g \ Y j] dak l] \ af Q Y Z d] . . +

. . +. . +/ F^ af k ljm e ] f l Z dY f c k ^g ddg o af _ Y k lY f \ Y j\ g j k h ac ] k Y e h d] ] p ` aZ alk [ Y jjjq *g n ] j ] ^^] [ l)
l` ] f Y f q k Y e h d] k l` Y l k ` g o l` ] k Y e ] [ Y jjq g n ] j h jg ^ad] ) Y ^l] j Y [ g e h Y jY Z d]
[ g f [ ] f ljY lag f e m k l Z ] [ g f k a\ ] j] \ k m k h ] [ l Y f \ j] jm f ^g j [ g f ^aje Y lag f + C g j ] p Y e h d] ) â
Y f af k ljm e ] f l Z dY f c ` Y k . h h Z \ ] l] [ l] \ Y ^l] j Y / - - h h Z k lY f \ Y j\ ) l` ] f Y f q k Y e h d]
^g ddg o af _ Y k Y e h d] [ g f lY af af _ / - - h h Z g j Y Z g n ] g ^ l` ] k Y e ] [ g e h g m f \ e m k l Z ]
[ g f ^aje ] \ ^g j h g k k aZ d] [ Y jjq g n ] j+

. . +. . +0 F^ Y f Ff k ljm e ] f l ? dY f c %k & o Y k jm f ^g ddg o af _ k m k h ] [ l ` a_ ` [ g f [ ] f ljY lag f k Y e h d] k Y f \ al
] p ` aZ alk l` ] k Y e ] [ Y jjq g n ] j h jg ^ad] Y ^l] j Y [ g e h Y jY Z d] [ g f [ ] f ljY lag f e m k l Z ]
[ g f k a\ ] j] \ k m k h ] [ l Y f \ j] jm f ^g j [ g f ^aje Y lag f +

. . +. . +1 Ff k g e ] [ Y k ] k ) k ] n ] jY d af k ljm e ] f l Z dY f c k e Y q ` Y n ] lg Z ] jm f lg ] dae af Y l]
[ g f lY e af Y lag f ^jg e g n ] j dg Y \ ] \ k Y e h d] k +

. . +. . +2 Q ` ] Y f Y dq la[ Y d k q k l] e ak [ g f k a\ ] j] \ ^j] ] g ^ [ Y jjq g n ] j) o ` ] f f g lY j_ ] l Y f Y dq l] k [ Y f Z ]
\ ] l] [ l] \ Y Z g n ] l` ] J A I +

. . +. / P ] d] [ l] \ Fg f J g f alg jaf _ %P FJ & L h lag f P ] d] [ l] \ Fg f J g f alg jaf _ %P FJ & L h lag f

. . +. / +. Ff k ljm e ] f l P ] l*R h 7 J g \ â q l` ] e ] l` g \ ^g j P FJ Y f Y dq k ak Y f \ \ ] ^af ] ag f _ jg m h k o al`
j] l] f lag f lae ] k ) ag f k Y f \ \ o ] dd lae ] k lg af [ dm \ ] Z Y k ] h ] Y c ag f ^g j l` ] lY j_ ] l
[ g e h g m f \ k g ^ af l] j] k l) k m jjg _ Y l] k ) Y f \ af l] jf Y d k lY f \ Y j\ k %Q Y Z d] / Y +& P ] d] [ l Y
e Y k k \ o ] dd lae ] g ^ 2 - e addak ] [ g f \ k ^g j Y dd [ g e h g m f \ k +

. . +. / +/ @ Y daZ jY lag f 7 @ Y daZ jY l] l` ] e Y k k k h ] [ ljg e ] l] j af l` ] k ] d] [ l] \ ag f e g f alg jaf _ e g \ ]
m k af _ 3 [ Y daZ jY lag f k lY f \ Y j\ k g ^ / ) 2 ) . - ) / - ) 2 - ) . - - ) / - - m _ ,d+ P h ac ] ] Y [ ` k lY f \ Y j\
o al` l` ] P FJ k h ] [ â a[ af l] jf Y d k lY f \ Y j\ k g dm lag f Y l 1 m _ ,e d+ @ Y d[ m dY l] af \ an a\ m Y d
j] k h g f k ] ^Y [ lg jk Y f \ j] k h g f k ] ^Y [ lg j O P A k + Q ` ] af alaY d [ Y daZ jY lag f e m k l e ] ] l l` ]
[ jal] jaY af k ] [ lag f . - +/ +. - +

. . +. / +0 Ff alaY d @ Y daZ jY lag f S ] jâ a[ Y lag f + S ] jâ q l` ] af alaY d [ Y daZ jY lag f Y ^l] j alk [ g e h d] lag f m k af _ Y
2 - m _ ,d [ Y daZ jY lag f k lY f \ Y j\ h m j[ ` Y k ] \ g j h j] h Y j] \ ^jg e Y k ] [ g f \ k lY f \ Y j\ k
j] ^] j] f [ ] e Y l] jaY dk k g m j[ ] + Q ` ] af alaY d [ Y daZ jY lag f n ] jâ a[ Y lag f e m k l e ] ] l l` ] [ jal] jaY
g ^ P ] [ lag f . - +0 +
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. . +. / +1 @ g f laf m af _ @ Y daZ jY lag f S ] jâ a[ Y lag f + S ] jâ q l` ] af alaY d [ Y daZ jY lag f ] n ] jq . / ` g m jk m k af _
Y 2 - m _ ,d [ Y daZ jY lag f + Q ` ] [ g f laf m af _ [ Y daZ jY lag f n ] jâ a[ Y lag f e m k l e ] ] l l` ] [ jal] jaY g ^
P ] [ lag f . - +1 +

. . +. / +2 P m jjg _ Y l] P lY f \ Y j\ @ Y d[ m dY lag f ++ O ] h g jl k m jjg _ Y l] k h ac ] Y [ [ m jY [ q ^g j l` ] k m jjg _ Y l] k
k h ac ] \ ^g j l` ] ^m dd k [ Y f D @ ,J P Y f Y dq k ak +

12.0 QUALITY CONTROL
. / +. N @ O ] i m aj] e ] f lk P m e e Y jq

? C ? ? ] _ af f af _ g ^ l` ] Y f Y dq la[ Y d k ` â l Y f \ ] n ] jq
. / ` g m jk

F@ S * P ] [ g f \ P g m j[ ] @ Y daZ jY lag f @ ` ] [ c
P lY f \ Y j\

C g ddg o af _ af alaY d [ Y daZ jY lag f

@ Y daZ jY lag f S ] jâ a[ Y lag f P lY f \ Y j\ B n ] jq . / ` g m jk

J ] l` g \ ? dY f c B n ] jq . / ` g m jk

? dY f c P h ac ] L f ] h ] j Y f Y dq la[ Y d Z Y l[ ` '

J Y ljap P h ac ] L f ] h ] j Y f Y dq la[ Y d Z Y l[ ` '

J Y ljap P h ac ] A m h da[ Y l] L f ] h ] j Y f Y dq la[ Y d Z Y l[ ` '

P m jjg _ Y l] B n ] jq k Y e h d] Y f \ k lY f \ Y j\

Ff l] jf Y d P lY f \ Y j\ B n ] jq k Y e h d] Y f \ k lY f \ Y j\

' Q ` ] e Y p ae m e f m e Z ] j g ^ k Y e h d] k h ] j Y f Y dq la[ Y d Z Y l[ ` ak lo ] f lq +

. / +/ A Y adq D @ ,J P M ] j^g je Y f [ ] @ ` ] [ c * ? C ?

. / +/ +. O ] ^] j lg P ] [ lag f . . +0 +

. / +0 P ] [ g f \ P g m j[ ] @ Y daZ jY lag f @ ` ] [ c P lY f \ Y j\

. / +0 +. O ] ^] j lg P ] [ lag f . - +0 +

. / +0 +/ @ Y daZ jY lag f S ] jâ a[ Y lag f P lY f \ Y j\

. / +0 +0 O ] ^] j lg P ] [ lag f . - +1 +

. / +2 J ] l` g \ ? dY f c

. / +2 +. O ] ^] j lg P ] [ lag f . . +2 +

. / +3 ? dY f c P h ac ]

. / +3 +. O ] ^] j lg P ] [ lag f . . +3 +

. / +4 J Y ljap P h ac ] %J P &,J Y ljap P h ac ] A m h da[ Y l] %J P A &

. / +4 +. L f ] k Y e h d] ak k ] d] [ l] \ Y l jY f \ g e ^jg e ] Y [ ` Y f Y dq la[ Y d Z Y l[ ` g ^ k ae adY j e Y ljap lq h ] k
Y f \ k h ac ] \ af \ m h da[ Y l] lg [ ` ] [ c h j] [ ak ag f Y f \ Y [ [ m jY [ q +

. / +4 +/ > k k ] k k l` ] e Y ljap k h ac ] j] [ g n ] ja] k %P ] [ lag f . 0 +2 & Y f \ j] dY lan ] h ] j[ ] f l \ â ^] j] f [ ] %O M A &
%P ] [ lag f . 0 +3 & Y _ Y af k l l` ] [ g f ljg d dae alk ++
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. / +4 +0 F^ l` ] e Y ljap k h ac ] j] [ g n ] ja] k \ g f g l e ] ] l l` ] [ jal] jaY ) [ ` ] [ c l` ] Z dY f c k h ac ] j] [ g n ] jq lg
n ] jâ q l` Y l l` ] e ] l` g \ ak af [ g f ljg d+ F^ l` ] Z dY f c k h ac ] \ a\ f g l e ] ] l [ jal] jaY ) l` ] e ] l` g \ ak
g m l g ^ [ g f ljg d ^g j l` ] h Y jY e ] l] j af i m ] k lag f Y f \ e m k l Z ] j] Y f Y dq r ] \ g j i m Y dâ a] \ o al` Y f
] k lae Y l] g ^ h g l] f laY d Z aY k + L l` ] jo ak ] ) e Y ljap af l] j^] j] f [ ] ak Y k k m e ] \ Y f \ l` ] \ Y lY ak
j] h g jlY Z d] + K g ^m jl` ] j [ g jj] [ lan ] Y [ lag f ak j] i m aj] \ +

. / +5 P m jjg _ Y l] k

. / +5 +. > dd k lY f \ Y j\ k ) Z dY f c k ) k Y e h d] k ) Y f \ e Y ljap k h ac ] k [ g f lY af k m jjg _ Y l] [ g e h g m f \ k ) o ` a[ `
Y j] m k ] \ lg e g f alg j e ] l` g \ h ] j^g je Y f [ ] + F^ l` ] j] [ g n ] jq g ^ Y f q k m jjg _ Y l] [ g e h g m f \
\ g ] k f g l e ] ] l l` ] [ g f ljg d dae alk ) l` ] j] k m dl e m k l Z ] ^dY _ _ ] \ Y f \ 7

. / +5 +. +. Q ` ] [ Y d[ m dY lag f e m k l Z ] [ ` ] [ c ] \ +

. / +5 +. +/ Q ` ] k Y e h d] e m k l Z ] j] Y f Y dq r ] \ â l` ] j] [ g n ] jq g ^ Y f q g f ] k m jjg _ Y l] ak g m l g ^
[ g f ljg d dae al+

. / +5 +/ F^ l` ] k Y e h d] ] p ` aZ alk e Y ljap af l] j^] j] f [ ] ) \ ] ^af ] \ Y k ] p [ ] k k an ] k a_ f Y d d] n ] dk ^jg e
lY j_ ] l g j f g f *lY j_ ] l af l] j^] jaf _ h ] Y c k + Ff l` ak [ Y k ] ) j] Y f Y dq k ak e Y q f g l Z ] j] i m aj] \
^g ddg o af _ l] Y e d] Y \ ] j,e Y f Y _ ] j Y h h jg n Y d+

. / +5 +0 F^ k m jjg _ Y l] j] [ g n ] ja] k Y j] Y [ [ ] h lY Z d] m h g f j] Y f Y dq k ak ) l` ] \ Y lY ^jg e l` ] j] Y f Y dq k ak
ak j] h g jl] \ + F^ l` ] j] Y f Y dq k ak \ Y l] \ a\ f g l e ] ] l l` ] ` g d\ lae ] ) l` ] f Z g l` k ] lk g ^ \ Y lY
e m k l Z ] k m Z e all] \ o al` l` ] j] Y f Y dq k ak j] h g jl] \ +

. / +5 +1 F^ k m jjg _ Y l] k Y j] k ladd g m lk a\ ] [ g f ljg d dae alk m h g f j] Y f Y dq k ak ) l` ] f Z g l` k ] lk g ^ \ Y lY
e m k l Z ] k m Z e all] \ o al` l` ] ^ajk l Y f Y dq k ak j] h g jl] \ +

. / +6 Ff l] jf Y d P lY f \ Y j\

. / +6 +. O ] l] f lag f lae ] ^g j Y dd af l] jf Y d k lY f \ Y j\ k e m k l Z ] o al` af & 0 - k ] [ g f \ k g ^ l` ]

[ g jj] k h g f \ af _ af l] jf Y d k lY f \ Y j\ af l` ] dY l] k l [ g f laf m af _ [ Y daZ jY lag f g j 2 - #_ ,d k lY f \ Y j\ g ^
af alaY d [ Y daZ jY lag f +

. / +6 +/ Q ` ] Y j] Y %B p ljY [ l] \ Fg f @ m jj] f l M jg ^ad] & g ^ l` ] af l] jf Y d k lY f \ Y j\ af Y dd Y f Y dq k ] k e m k l Z ]
o al` af 2 - lg / - - " g ^ l` ] [ g jj] k h g f \ af _ Y j] Y af l` ] dY l] k l [ Y daZ jY lag f k lY f \ Y j\ %. / ` j+
lae ] h ] jag \ &+

. / +6 +0 F^ Y j] Y g ^ af l] jf Y d k lY f \ Y j\ \ g ] k f g l e ] ] l [ g f ljg d dae alk ) l` ] [ Y d[ m dY lag f k e m k l Z ]
[ ` ] [ c ] \ + F^ Y h jg Z d] e ak f g l \ ak [ g n ] j] \ ) l` ] k Y e h d] e m k l Z ] j] Y f Y dq r ] \ +

. / +6 +1 F^ Y j] Y k Y j] Y [ [ ] h lY Z d] m h g f j] Y f Y dq k ak ) l` ] j] Y f Y dq k ak \ Y lY ak j] h g jl] \ +

. / +6 +2 F^ Y j] Y k Y j] m f Y [ [ ] h lY Z d] m h g f j] Y f Y dq k ak ) l` ] f Z g l` k ] lk g ^ \ Y lY Y j] k m Z e all] \ o al` l` ]
g ja_ af Y d Y f Y dq k ak j] h g jl] \ +
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13.0 CALCULATION

. 0 +. O ] k h g f k ] C Y [ lg j %O C &

O C ; > k p @ ak
> ak p @ k

o ` ] j] 7
> k ; > j] Y g ^ l` ] [ ` Y jY [ l] jak la[ ag f ^g j l` ] [ g e h g m f \ Z ] af _ e ] Y k m j] \ +
> ak ; > j] Y g ^ l` ] [ ` Y jY [ l] jak la[ ag f ^g j l` ] k h ] [ â a[ af l] jf Y d k lY f \ Y j\ +
@ k ; @ g f [ ] f ljY lag f g ^ l` ] [ g e h g m f \ Z ] af _ e ] Y k m j] \ %m _ ,d&+
@ ak ; @ g f [ ] f ljY lag f g ^ l` ] k h ] [ â a[ af l] jf Y d k lY f \ Y j\ %m _ ,d&+

. 0 +/ M ] j[ ] f l O ] dY lan ] P lY f \ Y j\ A ] n aY lag f %" O P A &

"O P A ; P A p . - -
O C Y n

o ` ] j] 7
P A ; P lY f \ Y j\ A ] n aY lag f
O C Y n ; > n ] jY _ ] j] k h g f k ] ^Y [ lg j ^jg e af alaY d [ Y daZ jY lag f +

. 0 +0 M ] j[ ] f l A â ^] j] f [ ] %"A &

"A ; % O C Y n * O C [ n & p . - -
O C Y n

o ` ] j] 7
O C [ n ; O ] k h g f k ] ^Y [ lg j ^jg e @ Y daZ jY lag f S ] jâ a[ Y lag f k lY f \ Y j\ +
O C Y n ; > n ] jY _ ] j] k h g f k ] ^Y [ lg j ^jg e af alaY d [ Y daZ jY lag f +

. 0 +1 @ g f [ ] f ljY lag f %@ g f [ +&

C g j o Y l] j7

@ g f [ + %#_ ,d& ; > [ p @ ak p S h
> ak p O C p S a

C g j k g ad,k ] \ ae ] f l dg o d] n ] d %g f Y \ jq o ] a_ ` l Z Y k ak &7

@ g f [ + %#_ ,c _ & ; > [ p @ ak p S h
> ak p O C p T k p J

C g j k g ad, k ] \ ae ] f l e ] \ am e d] n ] d %g f Y \ jq o ] a_ ` l Z Y k ak &

@ g f [ + %#_ ,c _ & ; > [ p @ ak p S h p S lX X X X X
> ak p O C p S e ] p T k p J
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T ` ] j] 7
> [ ; > j] Y g ^ [ ` Y jY [ l] jak la[ ag f ^g j [ g e h g m f \ Z ] af _ e ] Y k m j] \ +
> ak ; > j] Y g ^ [ ` Y jY [ l] jak la[ ag f ^g j af l] jf Y d k lY f \ Y j\ +
@ ak ; @ g f [ ] f ljY lag f g ^ af l] jf Y d k lY f \ Y j\
O C ; O ] k h g f k ] ^Y [ lg j g ^ [ g e h g m f \ Z ] af _ e ] Y k m j] \ % ^jg e af alaY d [ Y daZ jY lag f &
S a ; Ff alaY d n g dm e ] g ^ o Y l] j h m j_ ] \ %e d&
S h ; 2 e d % Q g lY d M m j_ ] S g dm e ] &
S e ] ; S g dm e ] g ^ J ] l` Y f g d Y dai m g l
S l ; J d P g dn ] f l ( %%. - - *" k g da\ &,. - - p T k &
T k ; T ] a_ ` l g ^ k Y e h d] ] p ljY [ l] \ %_ &+
J ; %. - - * " e g ak lm j] af k Y e h d] & , . - - g j " k g da\ k , . - -

. 0 +2 M ] j[ ] f l O ] [ g n ] jq %" O &

" O ; @ g f [ ] f ljY lag f ^g m f \ p . - -
@ g f [ ] f ljY lag f k h ac ] \

. 0 +3 O ] dY lan ] M ] j[ ] f l A â ^] j] f [ ] %O M A &

O M A ; s J P @ * J P A @ s p . - -
%. ,/ & %J P @ ( J P A @ &

T ` ] j] 7
J P @ ; J Y ljap P h ac ] @ g f [ ] f ljY lag f
J P A @ ; J Y ljap P h ac ] A m h da[ Y l] @ g f [ ] f ljY lag f

. 0 +4 I af ] Y j j] _ j] k k ag f Z q l` ] af l] jf Y d k lY f \ Y j\ l] [ ` f ai m ] +

> k * Z
& p @ ak@ k ; % > ak

>

T ` ] j] 7
@ k ; [ g f [ ] f ljY lag f g ^ lY j_ ] l Y f Y dq l]
> k ; > j] Y g ^ lY j_ ] l Y f Y dq l]
@ ak ; [ g f [ ] f ljY lag f g ^ l` ] af l] jf Y d k lY f \ Y j\
Z ; Ff l] j[ ] h l
Y ; k dg h ] g ^ l` ] daf ]

Y ;
K "p q * "p "q

K "p
/

* %"p &
/

Z ;
"q w Y "p

K

K ; f m e Z ] j g ^ h g af lk
p ; Y e g m f l g ^ Y f Y dq l]
q ; j] k h g f k ] g ^ af k ljm e ] f l
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. 0 +5 @ g jj] dY lag f @ g ] ^^a[ a] f l

j ;

X X

"%p * p &%q * q &

X X

)"%p * p &
/ "%q * q &

/

T ` ] j] j ; [ g jj] dY lag f [ g ] ^^a[ a] f l
p ; Y e g m f l g ^ Y f Y dq l]
q ; j] k h g f k ] g ^ af k ljm e ] f l
X
p ; Y n ] jY _ ] g ^ p n Y dm ] k
X
q ; Y n ] jY _ ] g ^ q n Y dm ] k

14.0 DOCUMENTATION

. 1 +. Q ` ] > f Y dq la[ Y d I g _ Z g g c j] [ g j\ k l` ] Y f Y dq k ak k ] i m ] f [ ] 8 l` ] dg _ Z g g c e m k l Z ] [ g e h d] l] \ \ Y adq +
B Y [ ` af k ljm e ] f l o add ` Y n ] Y k ] h Y jY l] dg _ Z g g c +

. 1 +. +. F^ k Y e h d] k j] i m aj] j] Y f Y dq k ak ) Y Z ja] ^ ] p h dY f Y lag f g ^ l` ] j] Y k g f e m k l Z ] \ g [ m e ] f l] \ af
l` ] @ g e e ] f lk k ] [ lag f +

. 1 +/ P lY f \ Y j\ k M j] h Y jY lag f I g _ Z g g c e m k l Z ] [ g e h d] l] \ ^g j Y dd k lY f \ Y j\ h j] h Y jY lag f k + > dd af ^g je Y lag f
e m k l Z ] [ g e h d] l] \ 8 l` ] h Y _ ] e m k l Z ] k a_ f ] \ Y f \ \ Y l] \ Z q l` ] Y h h jg h jaY l] h ] jk g f +

. 1 +/ +. Q ` ] > [ [ m l] k l dg l f m e Z ] j e m k l Z ] [ jg k k *j] ^] j] f [ ] \ g f l` ] k lY f \ Y j\ n aY d+

. 1 +0 Ff k ljm e ] f l J Y af l] f Y f [ ] I g _ Z g g c e m k l Z ] [ g e h d] l] \ o ` ] f Y f q lq h ] g ^ e Y af l] f Y f [ ] ak
h ] j^g je ] \ g f l` ] af k ljm e ] f l+ B Y [ ` af k ljm e ] f l ` Y k Y k ] h Y jY l] dg _ +

. 1 +1 > f q [ g jj] [ lag f k lg dY Z g jY lg jq \ Y lY e m k l Z ] \ g f ] m k af _ Y k af _ d] daf ] l` jg m _ ` l` ] ] jjg j+ Q ` ] af alaY dk
g ^ l` ] h ] jk g f Y f \ \ Y l] g ^ [ g jj] [ lag f e m k l Y h h ] Y j f ] p l lg l` ] [ g jj] [ lag f +

. 1 +2 P m h ] jn ak g jq %g j h ] ] j& h ] jk g f f ] d e m k l jg m laf ] dq j] n a] o %Y l d] Y k l g f [ ] h ] j e g f l` & Y dd dY Z g jY lg jq
dg _ Z g g c k lg ] f k m j] l` Y l af ^g je Y lag f ak Z ] af _ j] [ g j\ ] \ h jg h ] jdq + > \ \ alag f Y ddq ) l` ]
e Y af l] f Y f [ ] g ^ l` ] dg _ Z g g c k Y f \ l` ] Y [ [ m jY [ q g ^ l` ] j] [ g j\ ] \ af ^g je Y lag f e m k l Y dk g Z ]
n ] jâ a] \ \ m jaf _ l` ak j] n a] o +

15.0 POLLUTION PREVENTION & WASTE MANAGEMENT

. 2 +. R k ] jk g ^ l` ak e ] l` g \ e m k l h ] j^g je Y dd h jg [ ] \ m jY d k l] h k af Y e Y f f ] j l` Y l [ g f ljg dk l` ] [ j] Y lag f
Y f \ ,g j ] k [ Y h ] g ^ o Y k l] k g j ` Y r Y j\ g m k e Y l] jaY dk lg l` ] ] f n ajg f e ] f l+ Q ` ] Y e g m f lk g ^
k lY f \ Y j\ k ) j] Y _ ] f lk ) Y f \ k g dn ] f lk e m k l Z ] dae al] \ lg l` ] Y e g m f lk k h ] [ â a] \ af l` ak P L M + > dd
k Y ^] lq h jY [ la[ ] k \ ] k a_ f ] \ lg dae al l` ] ] k [ Y h ] g ^ n Y h g jk ) dai m a\ k g j k g da\ k lg l` ] ] f n ajg f e ] f l
e m k l Z ] ^g ddg o ] \ + > dd e ] l` g \ m k ] jk e m k l Z ] ^Y e adaY j o al` l` ] o Y k l] e Y f Y _ ] e ] f l h jY [ la[ ] k
\ ] k [ jaZ ] \ af k ] [ lag f . 2 +/ +
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. 2 +/ T Y k l] J Y f Y _ ] e ] f l+ Ff \ an a\ m Y dk h ] j^g je af _ l` ak e ] l` g \ e m k l ^g ddg o ] k lY Z dak ` ] \ o Y k l]
e Y f Y _ ] e ] f l h jg [ ] \ m j] k Y k \ ] k [ jaZ ] \ af l` ] o Y k l] e Y f Y _ ] e ] f l P L M ) B E P - - 1 + Q ` ak
\ g [ m e ] f l \ ] k [ jaZ ] k l` ] h jg h ] j \ ak h g k Y d g ^ Y dd o Y k l] e Y l] jaY dk _ ] f ] jY l] \ \ m jaf _ l` ] l] k laf _ g ^
k Y e h d] k Y k ^g ddg o k 7

. 2 +/ +. K g f ` Y r Y j\ g m k Y i m ] g m k o Y k l] k

. 2 +/ +/ E Y r Y j\ g m k Y i m ] g m k o Y k l] k

. 2 +/ +0 @ ` dg jaf Y l] \ g j_ Y f a[ k g dn ] f lk

. 2 +/ +1 K g f *[ ` dg jaf Y l] \ g j_ Y f a[ k g dn ] f lk

. 2 +/ +2 E Y r Y j\ g m k k g da\ o Y k l] k

. 2 +/ +3 K g f *` Y r Y j\ g m k k g da\ o Y k l] k
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Table 1. TARGET COMPOUNDS
> [ ] lg f ] . )1 *A a[ ` dg jg Z ] f r ] f ] J ] l` q d] f ] ? jg e a\ ]

> [ ] lg f aljad] A a[ ` dg jg \ â dm g jg e ] l` Y f ] J ] l` q d] f ] @ ` dg ja\ ]

> [ jg d] af . ). *A a[ ` dg jg ] l` Y f ] . *J ] l` q df Y h ` l` Y d] f ] %. &

> [ jq dg f aljad] . )/ *A a[ ` dg jg ] l` Y f ] / *J ] l` q df Y h ` l` Y d] f ] %. &

> ddq d @ ` dg ja\ ] . ). *A a[ ` dg jg ] l` ] f ] K Y h ` l` Y d] f ]

? ] f r ] f ] [ ak *. )/ *A a[ ` dg jg ] l` ] f ] / *K aljg h jg h Y f ] %. &

? ] f r q d [ ` dg ja\ ] ljY f k *. )/ *A a[ ` dg jg ] l` ] f ] M ] f lY [ ` dg jg ] l` Y f ]

? jg e g Z ] f r ] f ] . )/ *A a[ ` dg jg h jg h Y f ] M jg h ag f aljad]

? jg e g [ ` dg jg e ] l` Y f ] . )0 *A a[ ` dg jg h jg h Y f ] M jg h q d > [ ] lY l] %. &

? jg e g \ a[ ` dg jg e ] l` Y f ] / )/ *A a[ ` dg jg h jg h Y f ] f *M jg h q dZ ] f r ] f ]

? jg e g ^g je . ). *A a[ ` dg jg h jg h ] f ] P lq j] f ]

? jg e g e ] l` Y f ] [ ak *. )0 *A a[ ` dg jg h jg h ] f ] Q ] jl ? m lq d > d[ g ` g d

/ *? m lY f g f ] %J B H & ljY f k *. )0 *A a[ ` dg jg h jg h ] f ] l] jl*> e q d J ] l` q d B l` ] j

? m lq d > [ ] lY l] %. & . )1 *A ag p Y f ] l] jl*? m lq d B l` q d B l` ] j

f *? m lq d > d[ g ` g d %. & B h a[ ` dg jg ` q \ jaf %. & . ). ). )/ *Q ] ljY [ ` dg jg ] l` Y f ]

f *? m lq dZ ] f r ] f ] B l` q d > [ ] lY l] . ). )/ )/ *Q ] ljY [ ` dg jg ] l` Y f ]

k ] [ *? m lq dZ ] f r ] f ] B l` q d B l` ] j Q ] ljY [ ` dg jg ] l` ] f ]

l] jl*? m lq dZ ] f r ] f ] B l` q d J ] l` Y [ jq dY l] Q ] ljY ` q \ jg ^m jY f

@ Y jZ g f A ak m d̂ a\ ] B l` q dZ ] f r ] f ] Q g dm ] f ]

@ Y jZ g f Q ] ljY [ ` dg ja\ ] h *B l` q dlg dm ] f ] %. & ljY f k *. )1 *A a[ ` dg jg */ *? m l] f ]

@ ` dg jg Z ] f r ] f ] C j] g f . . 0 . )/ )0 *Q ja[ ` dg jg Z ] f r ] f ]

@ ` dg jg \ â dm g jg e ] l` Y f ] %. & E ] h lY f ] %. & . )/ )1 *Q ja[ ` dg jg Z ] f r ] f ]

@ ` dg jg ] l` Y f ] E ] p Y [ ` dg jg Z m lY \ af ] . ). ). *Q ja[ ` dg jg ] l` Y f ]

/ *@ ` dg jg ] l` q d S af q d B l` ] j E ] p Y [ ` dg jg ] l` Y f ] . ). )/ *Q ja[ ` dg jg ] l` Y f ]

@ ` dg jg ^g je E ] p Y f ] %. & Q ja[ ` dg jg ] l` ] f ]

@ ` dg jg e ] l` Y f ] / *E ] p Y f g f ] Q ja[ ` dg jg ^dm g jg e ] l` Y f ]
@ ` dg jg h j] f ] %/ *[ ` dg jg *. )0 *Z m lY \ a] f ] & Fg \ g e ] l` Y f ] %J ] l` q ag \ a\ ] & . )/ )0 *Q ja[ ` dg jg h jg h Y f ]

g *@ ` dg jg lg dm ] f ] Fk g > e q d > d[ g ` g d %. & . )/ )1 *Q jae ] l` dq dZ ] f r ] f ]

h *@ ` dg jg lg dm ] f ] Fk g Z m lq d > d[ g ` g d . )0 )2 *Q jae ] l` q dZ ] f r ] f ]

@ q [ dg ` ] p Y f ] %. & Fk g h jg h q d > [ ] lY l] %. & / )/ )1 Q jae ] l` q dh ] f lY f ]

@ q [ dg ` ] p Y f g f ] Fk g h jg h q dZ ] f r ] f ] S af q d > [ ] lY l]

\ a*Fk g Z m lq d] f ] %. & h *Fk g h jg h q dlg dm ] f ] S af q d @ ` dg ja\ ]

\ a*Fk g h jg h q d B l` ] j J ] l` Y [ jq dg f aljad] S af q dlg dm ] f ] %. &

. )/ *A aZ jg e g *0 *@ ` dg jg h jg h Y f ] J ] l` q d > [ ] lY l] %. & e )h *U q d] f ]

A aZ jg e g [ ` dg jg e ] l` Y f ] 0 J ] l` q d*. *? m lY f g d %. & g *U q d] f ]

. )/ *A aZ jg e g ] l` Y f ] J ] l` q d Q ] jl ? m lq d B l` ] j B l` Y f g d

A aZ jg e g e ] l` Y f ] %. & J ] l` q d[ q [ dg ` ] p Y f ] J ] l` q d > [ jq dY l]

. )/ *A a[ ` dg jg Z ] f r ] f ] J ] l` q d J ] l` Y [ jq dY l] . *[ ` dg jg *. ). *\ â dm g jg ] l` Y f ]

. )0 *A a[ ` dg jg Z ] f r ] f ] 1 *J ] l` q d*/ *h ] f lY f g f ] %J F? H & . ). ). *ljâ dm g jg ] l` Y f ]

. ). *\ a[ ` dg jg *. *^dm jg ] l` Y f ] / )/ *A a[ ` dg jg h jg h Y f ]

%. & K B I > @ > [ [ j] \ alY lag f ak f g l g ^^] j] \ ^g j l` ak [ g e h g m f \ + O ] k m dlk e Y q f g l Z ] m k ] Y Z d] ^g j j] _ m dY lg jq
h m jh g k ] k af P lY l] k o ` ] j] l` ak Y [ [ j] \ alY lag f g h lag f ak f g l g ^^] j] \ +
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Table 2. RECOMMENDED OPERATING CONDITION
Gas Chromatograph/ Mass Spectrometer
@ Y jja] j D Y k %daf ] Y j n ] dg [ alq & E ] dam e Y l ' 0 - [ e ,k ] [

J Y k k jY f _ ] 0 2 w 0 - - Y e m

B d] [ ljg f B f ] j_ q 4 - n g dlk %f g e af Y d&

P [ Y f lae ] f g l lg ] p [ ] ] \ / k ] [ + h ] j k [ Y f

Ff b] [ lag f h g jl l] e h ] jY lm j] / - - * / / 2 %@

P g m j[ ] l] e h ] jY lm j] / - - * / 2 - %@

Q jY f k ^] j daf ] l] e h ] jY lm j] / / - * / 5 - %@

> f Y dq r ] j l] e h ] jY lm j] / / - * / 2 - %@
Gas Chromatograph temperature program*

Ff alaY d l] e h ] jY lm j] ' 1 - %@
Q ae ] . ' 0 e af m l] k

@ g dm e f l] e h ] jY lm j] jY l] ' 5 \ ] _ j] ] k ,e af +

C af Y d l] e h ] jY lm j] ' / / - %@ +* / 1 - %@
Q g lY d jm f lae ] ' / 2 w 2 - e af k

Purge and Trap Device

M m j_ ] lae ]

6 e af + %Y l 1 - %@ ^g j dg o *d] n ] d k g ad&

P FJ w 3 e af = 2 - %@

A ] k g jZ ' ' 1 e af + Y l . 6 - %@

? Y c ] < . - e af + Y l / . - %@

Q jY f k ^] j daf ] . - - * . 0 - %@
S Y dn ] l] e h ] jY lm j] Y h h jg p + ljY f k ^] j daf ] l] e h ] jY lm j]

' M Y jY e ] l] j e g \ â a[ Y lag f Y ddg o ] \ ^g j h ] j^g je Y f [ ] g h lae ar Y lag f h jg n a\ ] \ g h ] jY lag f Y d Y f \ N @ [ jal] jaY ak
Y [ ` a] n ] \ +%e m k l Z ] Y h h jg n ] \ Z q l] Y e d] Y \ ] j,e Y f Y _ ] j&

' ' A ] k g jZ lae ] e Y q j] i m aj] h ] j^g je Y f [ ] g h lae m e Z ] lo ] ] f / +- Y f \ 1 +- e af m l] k Y k \ a[ lY l] \ Z q ljY h
e Y f m ^Y [ lm j] jk k h ] [ â a[ Y lag f k g j af k ljm e ] f l [ ` Y jY [ l] jak la[ k

Table 2a – SIM Group Parameters
Group No. Retention Time (minutes) Ions

. - w . - +5 2 5 ) 3 2 ) 3 3 ) 5 5

/ . - +5 w . 3 +- 6 2 ) . 4 1 ) . 4 3 ) 6 5 ) . - - ) 4 -

Table 3. BFB KEY IONS AND ION ABUNDANCE CRITERIA
Mass Ion Abundance Criteria
2 - . 2 *1 - " g ^ e Y k k 6 2

4 2 0 - *3 - " g ^ e Y k k 6 2

6 2 ? Y k ] h ] Y c ) . - - " j] dY lan ] Y Z m f \ Y f [ ]

6 3 2 *6 " g ^ e Y k k 6 2

. 4 0 9 / " g ^ e Y k k . 4 1

. 4 1 < 2 - " g ^ e Y k k 6 2

. 4 2 2 *6 " g ^ e Y k k . 4 1

. 4 3 < 6 2 " Y f \ 9 . - . " g ^ e Y k k . 4 1

. 4 4 2 *6 " g ^ e Y k k . 4 3
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Table 4. INTERNAL STANDARD QUANTITION IONS
Internal Standard Primary/Secondary Ions
. )1 *A â dm g jg Z ] f r ] f ] . . 1 , 3 0 )5 5

@ ` dg jg Z ] f r ] f ] *\ 2 . . 4 , 5 / ) . . 6

M ] f lY ^dm g jg Z ] f r ] f ] . 3 5

. )1 *A a[ ` dg jg Z ] f r ] f ] *\ 1 . 2 / , . . 2 ) . 2 -

Q ] jl ? m lq d > d[ g ` g d*\ 6 3 2 ,3 3

Internal Standard (SIM)
Q ] jl ? m lq d > d[ g ` g d*\ 6 3 2 ,3 3

Table 5. SURROGATE QUANTITION IONS
Surrogate Compound Primary/Secondary Ions
. )/ A a[ ` dg jg ] l` Y f ] w \ 1 . - /

A aZ jg e g ^dm g jg e ] l` Y f ] . . 0

Q g dm ] f ] *\ 5 6 5

1 *? jg e g ^dm g jg Z ] f r ] f ] 6 2 , . 4 1 ) . 4 3

Table 7. Volatile Internal Standards with Corresponding Analytes Assigned for Quantitation

Analyte

Primary
Characteristic
Ion

Secondary
Characteristic
Ion (s) Analyte

Primary
Characteristic
Ion

Secondary
Characteristic
Ion (s)

Tert Butyl Alcohol-d9 A aZ jg e g e ] l` Y f ] 6 0 6 2 ) . 4 1

Q ] jl ? m lq d Y d[ g ` g d 2 6 2 4 A a*ak g Z m lq d] f ] 2 4

B l` Y f g d 1 2 1 3 B h a[ ` dg jg ` q \ jaf %h h & 2 4 2 4 ) 1 6 ) 3 / ) 2 .

Pentafluorobenzene B l` q d e ] l` Y [ jq dY l] 3 6 3 6 ) 1 . ) 6 6 ) 5 3 ) . . 1

. ). ). *Q ja[ ` dg jg ] l` Y f ] 6 4 6 6 ) 3 . E ] h lY f ] 2 4

. ). *A a[ ` dg j] l` Y f ] 3 0 3 2 ) 5 0 E ] p Y f ] 2 3

. ). *A a[ ` dg jg ] l` ] f ] 6 3 3 . ) 3 0 Fk g h jg h q d Y [ ] lY l] 1 0

/ )/ *A a[ ` dg jg h jg h Y f ] 4 4 6 4 J ] l` q d [ q [ dg ` ] p Y f ] 5 0

/ *? m lY f g f ] %h h & 4 / 1 0 ) 4 / J ] l` q d e ] l` Y [ jq dY l] 3 6 3 6 ) 1 . ) . - - ) 0 6

> [ ] lg f ] %h h & 2 5 1 0 f *? m lY f g d %h h & 2 3 1 .

> [ ] lg f aljad] %h h & 1 . 1 . ) 1 - ) 0 6 M jg h q d > [ ] lY l] 1 0

> [ jg d] af %h h & 2 3 2 2 )2 5 l] jl > e q d J ] l` q d B l` ] j 4 0

> [ jq dg f aljad] %h h & 2 0 2 / ) 2 . Q g dm ] f ] 6 / 6 .

> ddq d @ ` dg ja\ ] 1 . Q g dm ] f ] *\ 5 6 5

? jg e g [ ` dg jg e ] l` Y f ] . / 5 1 6 ) . 0 - ljY f k *. )0 *A a[ ` dg jg h jg h ] f ] 4 2 4 4 ) 0 6

? jg e g e ] l` Y f ] 6 1 6 3 Q ja[ ` dg jg ] l` ] f ] 6 2 6 4 ) . 0 - ) . 0 /

@ Y jZ g f \ ak m d̂ a\ ] 4 3 4 5

@ ` dg jg \ â dm g m jg e ] l` Y f ] 2 . 5 3 Chlorobenzene-d5 . . 4 5 / ). . 6

@ ` dg jg ] l` Y f ] 3 1 3 3 . ). ). )/ *Q ] ljY [ ` dg jg ] l` Y f ] . 0 . . 0 0 ) . . 6

@ ` dg jg ^g je 5 0 5 2 . )/ *A aZ jg e g ] l` Y f ] . - 4 . - 6 ) . 5 5

@ ` dg jg e ] l` Y f ] 2 - 2 / . )0 *A a[ ` dg jg h jg h Y f ] 4 3 4 5

@ ` dg jg h j] f ] 2 0 2 0 ) 5 5 ) 6 - ) 2 . ? jg e g ^g je . 4 0 . 4 2 ) / 2 1

[ ak *. )/ *A a[ ` dg jg ] l` ] f ] 6 3 3 . ) 6 5 ? m lq d > [ ] lY l] 2 3

@ q [ dg ` ] p Y f ] 5 1 @ ` dg jg Z ] f r ] f ] . . / 4 4 ) . . 1

A aZ jg e g ^dm g jg e ] l` Y f ] . . 0 A aZ jg e g [ ` dg jg e ] l` Y f ] . / 6 . / 4

A a[ ` dg jg \ â dm g jg e ] l` Y f ] 5 2 5 4 B l` q dZ ] f r ] f ] 6 . . - 3

A a[ ` dg jg ] l` Y f ] *\ 1 . - / 3 2 e *U q d] f ] . - 3 6 .

A a] l` q d ] l` ] j 4 1 1 2 ) 2 6 g *U q d] f ] . - 3 6 .
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Table 7. Volatile Internal Standards with Corresponding Analytes Assigned for Quantitation

Analyte

Primary
Characteristic
Ion

Secondary
Characteristic
Ion (s) Analyte

Primary
Characteristic
Ion

Secondary
Characteristic
Ion (s)

A aak g h jg h q d ] l` ] j 1 2 . - / h *U q d] f ] . - 3 6 .

B l` q d Y [ ] lY l] %h h & 5 5 1 0 ) 1 2 ) 3 . P lq j] f ] . - 1 4 5

B l` q d l] jl ? m lq d B l` ] j 2 6 Q ] ljY [ ` dg jg ] l` ] f ] . 3 1 . / 6 ). 0 . ). 3 3

C j] g f . . 0 . 2 .

Fg \ g e ] l` Y f ] . 1 / . / 4 ) . 1 . 1,4 Dichlorobenzene-d4 . 2 / . . 2 ). 2 -

Fk g Z m lq d Y d[ g ` g d %h h & 1 0 1 0 ) 1 . ) 1 / ) 4 1 . ). )/ )/ *Q ] ljY [ ` dg jg ] l` Y f ] 5 0 . 0 . ) 5 2

J ] l` Y [ jq dg f aljad] %h h & 1 . 1 . ) 3 4 ) 0 6 ) 2 / ) 3 3 . )/ )0 *Q ja[ ` dg jg Z ] f r ] f ] . 5 - . 5 / ) . 1 2

J ] l` q d > [ ] lY l] 1 0 4 1 . )/ )0 *Q ja[ ` dg jg h jg h Y f ] 4 2 4 4

J ] l` q d] f ] [ ` dg ja\ ] 5 1 5 3 ) 1 6 . )/ )1 *Q ja[ ` dg jg Z ] f r ] f ] . 5 - . 5 / ) . 1 2

J ] l` q d*l*Z m lq d ] l` ] j 4 0 2 4 . )/ )1 *Q jae ] l` q dZ ] f r ] f ] . - 2 . / -

M jg h ag f aljad] %] l` q d [ q Y f a\ ] &%h h & 2 1 2 1 ) 2 / ) 2 2 ) 1 - . )/ *A aZ jg e g *0 *[ ` dg jg h jg h Y f ] %h h & 4 2 . 2 2 ) . 2 4

Q ] ljY ` q \ jg ^m jY f 1 / . )/ *A a[ ` dg jg Z ] f r ] f ] . 1 3 . . . ). 1 5

ljY f k *. )/ *A a[ ` dg jg ] l` ] f ] 6 3 3 . ) 6 5 . )0 )2 *Q jae ] l` q dZ ] f r ] f ] . - 2 . / -

Q ja[ ` dg jg ^dm g jg e ] l` Y f ] . 2 . . - . ) . 2 0 . )0 *A a[ ` dg jg Z ] f r ] f ] . 1 3 . . . ) . 1 5

S af q d Y [ ] lY l] 1 0 5 3 . )1 *A a[ ` dg jg Z ] f r ] f ] . 1 3 . . . ) . 1 5

S af q d [ ` dg ja\ ] 3 / 3 1 / *@ ` dg jg lg dm ] f ] 6 . . / 3

J ] l` q d > [ jq dY l] 2 2 5 2 1 *? jg e g ^dm g jg Z ] f r ] f ] 6 2 . 4 1 ) . 4 3

/ )/ )1 Q jae ] l` q dh ] f lY f ] 2 4

. *[ ` dg jg *. ) . *\ â dm g jg ] l` Y f ] 3 2 1 2 )5 2

. ). ). *ljâ dm g jg ] l` Y f ] 3 6 3 6 )1 2

. ). *\ a[ ` dg jg *. *^dm jg ] l` Y f ] 5 . 1 2 )3 .

/ )/ *A a[ ` dg jg h jg h Y f ] 4 4 6 4 )4 6

1,4 Difluorobenzene . . 1 3 0 ) 5 5 1 *@ ` dg jg lg dm ] f ] 6 . . / 3

. ). )/ *Q ja[ ` dg jg ] l` Y f ] 5 0 6 4 ) 5 2 ? ] f r q d [ ` dg ja\ ] 6 . 6 . ) . / 3 ) 3 2 ) . / 5

. ). *A a[ ` dg jg h jg h ] f ] 4 2 . . - ) 4 4 ? jg e g Z ] f r ] f ] . 2 3 4 4 ) . 2 5

. )/ A a[ ` dg jg ] l` Y f ] 3 / 6 5 @ q [ dg ` ] p Y f g f ] 2 2

. )/ A a[ ` dg jg h jg h Y f ] 3 0 . . / E ] p Y [ ` dg jg Z m lY \ a] f ] / / 2 / / 0 ) / / 4

. )1 *A ag p Y f ] %h h & 5 5 5 5 ) 2 5 ) 1 0 ) 2 4 E ] p Y [ ` dg jg ] l` Y f ] %h h & / - . . 3 3 ) . 6 6 ) / - 0

/ *@ ` dg jg ] l` q d*n af q d] l` ] j %h h & 3 0 3 2 ) . - 3 Fk g h jg h q dZ ] f r ] f ] . - 2 . / -

/ w E ] p Y f g f ] 1 0 2 5 )2 4 ). - - K Y h ` l` Y d] f ] . / 5 *

/ *E ] p Y f g f ] %h h & 1 0 2 5 ) 2 4 ) . - - f *? m lq dZ ] f r ] f ] 6 . 6 / ) . 0 1

/ *K aljg h jg h Y f ] 1 3 * f *M jg h q dZ ] f r ] f ] 6 . . / -

0 J ] l` q d w . Z m lY f g d 2 2 M ] f lY [ ` dg jg ] l` Y f ] %h h & . 3 4 . 3 4 ). 0 - ). 0 / ). 3 2 ). 3 6

1 *J ] l` q d*/ *h ] f lY f g f ] %h h & . - - 1 0 ) 2 5 ) 5 2 h *ak g h jg h q dlg dm ] f ] . . 6 . 0 1 )6 .

? ] f r ] f ] 4 5 * k ] [ *? m lq dZ ] f r ] f ] . - 2 . 0 1

? jg e g \ a[ ` dg jg e ] l` Y f ] 5 0 5 2 ) . / 4 l] jl*? m q ldZ ] f r ] f ] . . 6 6 . ) . 0 1

@ Y jZ g f l] ljY [ ` dg ja\ ] . . 4 . . 6 ljY f k *. )1 *A a[ ` dg jg */ *Z m l] f ] %h h & 2 0 5 5 ) 4 2

[ ak *. )0 *A a[ ` dg jg h jg h ] f ] 4 2 4 4 ) 0 6

J ] l` q d[ q [ dg ` ] p Y f ] 5 0 (pp) = Poor Purging Efficiency

Table 7-1 SIM - Volatile Internal Standards with Corresponding Analytes Assigned for Quantitation

Analyte

Primary
Characteristic
Ion

Secondary
Characteristic
Ion (s)

Tert Butyl Alcohol-d9
. )1 *A ag p Y f ] 5 5 2 5

Q g dm ] f ] w \ 5 6 5 . - -

1 *? C ? 6 2 . 4 1 ) . 4 3
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Table 8. STANDARDS PREPARATION

A) Internal standard and Surrogate mixtures:

a) 25/250 g/ml b) 250/2,500 g/ml

Ff l] jf Y d P lY f \ Y j\ J ap lm j] % / )- - - #_ ,e d & . +/ 2 e d . +/ 2 e d

Q ] jl ? m lq d > d[ g ` g d*\ 6 %2 - )- - - #_ ,e d& - +2 e d - +2 e d

P m jjg _ Y l] J ap lm j] % / )2 - - #_ ,e d & . e d . e d
J ] l` Y f g d 6 4 +/ 2 e d 4 +/ 2 e d

Total . - - e d . - e d

( / 2 ,/ 2 - #_ ,e d af l] jf Y d k lY f \ Y j\ Y f \ k m jjg _ Y l] e ap lm j] 7 Q ` ] e ap lm j] ak h j] h Y j] \ Z q e ] Y k m jaf _ . +/ 2 e d g ^

/ )- - - #_ ,e d Ff l] jf Y d P lY f \ Y j\ J ap lm j] %R dljY g j ] i m an Y d] f l&) - +2 e d g ^ 2 - )- - - #_ ,e d Q ? > *\ 6 %> Z k g dm l] g j

] i m an Y d] f l&) . e d g ^ / )2 - - #_ ,e d J ] l` g \ 5 / 3 - > P m jjg _ Y l] P lY f \ Y j\ J ap lm j] %R dljY g j ] i m an Y d] f l& Y f \
Z jaf _ af _ lg . - - e d o al` e ] l` Y f g d+

( / 2 - ,/ )2 - - #_ ,e d af l] jf Y d k lY f \ Y j\ Y f \ k m jjg _ Y l] e ap lm j] 7 Q ` ] e ap lm j] ak h j] h Y j] \ Z q e ] Y k m jaf _ . +/ 2 e d

g ^ / )- - - #_ ,e d Ff l] jf Y d P lY f \ Y j\ J ap lm j] %R dljY g j ] i m an Y d] f l&) - +2 e d g ^ 2 - )- - - #_ ,e d Q ? > *\ 6 %> Z k g dm l] g j

] i m an Y d] f l&) . e d g ^ / )2 - - #_ ,e d J ] l` g \ 5 / 3 - > P m jjg _ Y l] P lY f \ Y j\ J ap lm j] %R dljY g j ] i m an Y d] f l& Y f \
Z jaf _ af _ lg . - e d o al` e ] l` Y f g d+

( . - - #_ ,e d k m jjg _ Y l] e ap lm j] 7 Q ` ] k g dm lag f ak h j] h Y j] \ Y l . - - #_ ,e d Z q e ] Y k m jaf _ - +1 e d g ^ / )2 - - #_ ,e d
J ] l` g \ 5 / 3 - > P m jjg _ Y l] P lY f \ Y j\ J ap lm j] %R dljY g j ] i m an Y d] f l& Y f \ Z jaf _ af _ lg . - e d o al` e ] l` Y f g d+

( / 2 ,/ 2 - #_ ,e d af l] jf Y d k lY f \ Y j\ e ap lm j] 7 Q ` ] k g dm lag f ak h j] h Y j] \ Z q e ] Y k m jaf _ . +/ 2 e d g ^ / )- - - #_ ,e d

Ff l] jf Y d P lY f \ Y j\ J ap lm j] %R dljY g j ] i m an Y d] f l&) - +2 e d g ^ 2 - )- - - #_ ,e d Q ? > *\ 6 %> Z k g dm l] g j ] i m an Y d] f l&)
Y f \ Z jaf _ af _ lg . - - e d o al` e ] l` Y f g d+

( / 2 - ,/ )2 - - #_ ,e d af l] jf Y d k lY f \ Y j\ e ap lm j] 7 Q ` ] k g dm lag f ak h j] h Y j] \ Z q e ] Y k m jaf _ . +/ 2 e d g ^ / )- - - #_ ,e d

Ff l] jf Y d P lY f \ Y j\ J ap lm j] %R dljY g j ] i m an Y d] f l&) - +2 e d g ^ 2 - )- - - #_ ,e d Q ? > *\ 6 %> Z k g dm l] g j ] i m an Y d] f l&)
Y f \ Z jaf _ af _ lg . - e d o al` e ] l` Y f g d+

B) Bromofluorobenzene (BFB):

a) 25 g/ml b) ) 250 g/ml

? C ? % / 2 )- - - #_ ,e d & - +. e d - +. e d

J ] l` Y f g d 6 6 +6 e d 6 +6 e d

Total . - - e d . - e d

( / 2 #_ ,e d k g dm lag f ^g j \ aj] [ l af b] [ lag f 7 Q ` ] ? C ? ak h j] h Y j] \ Y l / 2 #_ ,e d Z q e ] Y k m jaf _ - +. e d g ^ / 2 )- - - #_
,e d %> Z k g dm l] P lg [ c g j ] i m an Y d] f l& Y f \ \ adm laf _ lg . - - e d o al` e ] l` Y f g d+

( / 2 - #_ ,e d k g dm lag f ^g j h m j_ af _ 7 Q ` ] ? C ? ak h j] h Y j] \ Y l / 2 - #_ ,e d Z q e ] Y k m jaf _ - +. e d g ^ / 2 )- - - #_ ,e d
%> Z k g dm l] P lg [ c g j ] i m an Y d] f l& Y f \ \ adm laf _ lg . - e d o al` e ] l` Y f g d+
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Table 8. STANDARD PREPARATION (Continued)

C) Secondary dilution standards:

2
nd

Dilution
Standards

Stock Solution
Concentration
( g/ml)

Volume
Added ( l)

Final Volume in
Methanol (ml)

Final Concentration
( g/ml)

V8260
Mixture

B M > J ] l` g \
2 / 1 +/ S g dY lad] k

/ )- - - / )2 - - 2 - . - -

> [ jg d] af K ] Y l %6 - "& 3 3 +/ . )- - -

> [ jq dg f aljad] ' K ] Y l / 2 2 - -
(

M jg h ag f aljad] ' ' K ] Y l 2 5 +6 . )- - -
( (

A a*ak g ? m lq d] f ] K ] Y l 4 +. . - -

@ q [ dg ` ] p Y f ] K ] Y l 3 +2 . - -

@ q [ dg ` ] p Y f g f ] K ] Y l 2 / +6 . )- - -

V8260
Custom
Mixture

@ m k lg e S g dY lad] k
J ap >

/ )- - - / )2 - - 2 - . - -

@ m k lg e S g dY lad] k
J ap ?

/ )- - - *. - - )- - - / )2 - - . - - * 2 )- - -

B h a[ ` dg jg ` q \ jaf K ] Y l / . +1 2 - -

Fk g *> e q d Y d[ g ` g d K ] Y l . / 2 / )- - -

/ *@ ` dg jg ] l` q d
n af q d ] l` ] j

K ] Y l / - +. 2 - -

B l` q d l] jl*Z m lq d
] l` ] j

K ] Y l 3 +5 . - -

Q ] jl*> e q d e ] l` q d
] l` ] j

K ] Y l 3 +2 3 . - -

? ] f r q d [ ` dg ja\ ] K ] Y l 1 +3 . - -

Gas Mixture S L @ D Y k J ap lm j] / )- - - . )- - - / - . - -

( . - - #_ ,e d S 5 / 3 - e ap lm j] 7 Q ` ] e ap lm j] ak h j] h Y j] \ Y l . - - #_ ,e d Z q e ] Y k m jaf _ / e d g ^ / )- - - #_ ,e d B M >
J ] l` g \ 2 / 1 +/ S g dY lad] k k lg [ c k lY f \ Y j\ ) Y h h jg h jaY l] Y e g m f l g ^ k g e ] f ] Y l [ g e h g m f \ k ) Y f \ Z jaf _ af _ lg 2 -
e d o al` e ] l` Y f g d+

' > [ jq dg f aljad] ; 1 - - #_ ,e d %K ] Y l& ( . - - #_ ,e d %B M > J ] l` g \ 2 / 1 +/ S g dY lad] k &

' ' M jg h ag f aljad] ; 6 - - #_ ,e d %K ] Y l& ( . - - #_ ,e d %B M > J ] l` g \ 2 / 1 +/ S g dY lad] k &

( . - - #_ ,e d S 5 / 3 - [ m k lg e e ap lm j] 7 Q ` ] e ap lm j] ak h j] h Y j] \ Y l . - - * 2 )- - - #_ ,e d Z q e ] Y k m jaf _ / +2 e d g ^

/ )- - - #_ ,e d @ m k lg e S g dY lad] k J ap > ) / +2 e d g ^ / )- - - * . - - )- - - #_ ,e d @ m k lg e S g dY lad] k J ap ? ) Y h h jg h jaY l]
Y e g m f l g ^ k g e ] f ] Y l [ g e h g m f \ k ) Y f \ Z jaf _ af _ lg 2 - e d o al` e ] l` Y f g d+

( . - - #_ ,e d _ Y k e ap lm j] ' ' '7 Q ` ] e ap lm j] ak h j] h Y j] \ Y l . - - #_ ,e d Z q e ] Y k m jaf _ . e d g ^ / )- - - #_ ,e d k lg [ c
k lY f \ Y j\ Y f \ Z jaf _ lg / - e d o al` e ] l` Y f g d+

*** D Y k e ap lm j] e m k l Z ] h j] h Y j] \ o ] ] c dq +
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D).1 Initial Calibration Standards: using DI water bring to 50 ml final volume7 Y dd e ap lm j] k m k ] \
e m k l Z ] secondary dilution k lY f \ Y j\ k Y l 100 ppm+

Standard and Surrogate
Concentration

V8260 Mix
(100 ppm)

V8260 Custom
Mix (100 ppm)

Gas compound
Mix (100 ppm)

Surrogate Mix
(100ppm)

1 h h Z - +2 #d - +2 #d - +2 #d - +2 #d!

2 h h Z ' . +- #d . +- #d . +- #d . +- #d!

5 h h Z / +2 #d / +2 #d / +2 #d / +2 #d!

10 h h Z ' 2 #d 2 #d 2 #d 2 #d!

20 h h Z . - #d . - #d . - #d . - #d!

50 h h Z / 2 #d / 2 #d / 2 #d / 2 #d!

100 h h Z 2 - #d 2 - #d 2 - #d 2 - #d!

200 h h Z . - - #d . - - #d . - - #d . - - #d!

300 h h Z ' . 2 - #d . 2 - #d . 2 - #d . 2 - #d!

400 h h Z ' / - - #d / - - #d / - - #d / - - #d!

' \ ] h ] f \ af _ m h g f l` ] af k ljm e ] f l+
! P ] ] P ] [ lag f . - +/ +/ +. ^g j [ g jj] [ lag f ^Y [ lg j+

( T ` ] f [ Y daZ jY laf _ ^g j J ] l` g \ 2 - 0 2 dg o *d] n ] d k g ad k Y e h d] k ) Y \ \ . _ g ^ k g \ am e Z ak m d̂ Y l] lg l` ] 1 - *e d n aY d
Z ] ^g j] Y dai m g l 2 e d g ^ ] Y [ ` k lY f \ Y j\ af lg n aY d+ Q ` ak ak ] i m an Y d] f l lg l` ] Y e g m f l g ^ k g \ am e Z ak m d̂ Y l] Y \ \ ] \
lg l` ] k Y e h d] k Y f \ o add e Y af lY af Y [ g f k ak l] f l h m j_ af _ ] ^^a[ a] f [ q g ^ l` ] [ g e h g m f \ k +

D).2 Initial Calibration Standards for 1,4-Dioxane using SIMS

Standard and Surrogate
Concentration (ppb)

1,4-Dioxane Solution
(100ppm)

Surrogate Mix
(100ppm)

DI Water – Final
Volume (ml)

2 / #d . #d . - -

5 2 #d / #d . - -

25 / 2 #d 2 #d . - -

50 / 2 #d / +2 #d 2 -

100 2 - #d 2 #d 2 -

200 . - - #d . - #d 2 -

400 / - - #d / - #d 2 -

Table 8. STANDARD PREPARATION (Continued)
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E) Continuing Calibration Standard: using DI water bring to 50 ml final volume: > dd e ap lm j] k
m k ] \ Y j] k ] [ g f \ Y jq \ adm lag f k lY f \ Y j\ k Y l . - - h h e +

Concentration
V8260 Mix
(100 ppm)

V8260 Custom Mix
(100 ppm)

Gas compound Mix
(100 ppm)

50 h h Z / 2 #d / 2 #d / 2 #d

( T ` ] f [ Y daZ jY laf _ ^g j J ] l` g \ 2 - 0 2 dg o *d] n ] d k g ad k Y e h d] k ) Y \ \ . _ g ^ k g \ am e Z ak m d̂ Y l] lg l` ] 1 - *e d n aY d
Z ] ^g j] Y dai m g l 2 e d g ^ l` ] [ g f laf m af _ [ Y daZ jY lag f k lY f \ Y j\ af lg n aY d+ Q ` ak ak ] i m an Y d] f l lg l` ] Y e g m f l g ^
k g \ am e Z ak m d̂ Y l] Y \ \ ] \ lg l` ] k Y e h d] k Y f \ o add e Y af lY af Y [ g f k ak l] f l h m j_ af _ ] ^^a[ a] f [ q g ^ l` ]
[ g e h g m f \ k +

F) Blank Spike (BS): using DI water bring to 50 ml final volume: > dd e ap lm j] k m k ] \ Y j] . - - h h e
k ] [ g f \ Y jq \ adm lag f k lY f \ Y j\ k +

Concentration
V8260 Mix
(100 ppm)

V8260 Custom Mix
(100 ppm)

Gas compound Mix
(100 ppm)

50 h h Z / 2 m d / 2 m d / 2 m d

C g j dg o ] j \ ] l] [ lag f d] n ] d j] i m aj] \ %l] k l [ g \ ] 7 S 5 / 3 - I I &

Concentration
V8260 Mix
(100 ppm)

V8260 Custom Mix
(100 ppm)

Gas compound Mix
(100 ppm)

20 h h Z . - m d . - m d . - m d

( T ` ] f [ Y daZ jY laf _ ^g j J ] l` g \ 2 - 0 2 dg o *d] n ] d k g ad k Y e h d] k ) Y \ \ . _ g ^ k g \ am e Z ak m d̂ Y l] lg l` ] 1 - *e d n aY d
Z ] ^g j] Y dai m g l 2 e d g ^ l` ] Z dY f c k h ac ] af lg n aY d+ Q ` ak ak ] i m an Y d] f l lg l` ] Y e g m f l g ^ k g \ am e Z ak m d̂ Y l] Y \ \ ] \
lg l` ] k Y e h d] k Y f \ o add e Y af lY af Y [ g f k ak l] f l h m j_ af _ ] ^^a[ a] f [ q g ^ l` ] [ g e h g m f \ k +

Table 9. GUIDELINE FOR DILUTION PREPARATION
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Water Sample

Dilution
Sample amount
taken

Final volume A
( volumetric)

Take from final
volume A

Final volume B
( volumetric)

. 7/ / 2 e d 2 - e d

. 72 . - e d 2 - e d

. 7. - 2 e d 2 - e d

. 7/ - / +2 e d 2 - e d

. 7 / 2 / e d 2 - e d

. 72 - . e d 2 - e d

. 7. - - - +2 e d 2 - e d

. 7/ - - / 2 - #d 2 - e d

. 7/ 2 - / - - #d 2 - e d

. 72 - - . - - #d 2 - e d

. 7. - - - 2 - #d 2 - e d

. 7/ - - - / 2 #d 2 - e d

. 7/ 2 - - / - #d 2 - e d

. 72 - - - . - #d 2 - e d

. 7. - - - - - +2 e d 2 - e d - +2 e d 2 - e d

. 7/ - - - - - +2 e d 2 - e d / 2 - #d 2 - e d

. 7/ 2 - - - - +2 e d 2 - e d / - - #d 2 - e d

. 72 - - - - - +2 e d 2 - e d . - - #d 2 - e d

. 7. - - - - - - +2 e d 2 - e d 2 - #d 2 - e d

Soil-Low level (Non-Encore sample)
Dilution Sample amount taken Final volume
. 7/ / +2 _ jY e 2 e d

. 72 . _ jY e 2 e d

. 7. - - +2 _ jY e 2 e d

Soil-medium level

Additional Dilution
Sample in Methanol
amount taken

Final volume (
volumetric)

. 7. . e d 2 - e d

. 7/ - +2 e d 2 - e d

. 72 / - - #d 2 - e d

. 7. - . - - #d 2 - e d

. 7/ - 2 - #d 2 - e d

. 7 / 2 1 - #d 2 - e d

. 72 - / - #d 2 - e d

. 7. - - . - #d 2 - e d

. 7/ - - 2 #d 2 - e d

. 7/ 2 - 1 #d 2 - e d

. 72 - - / #d 2 - e d
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Table 10. REPORTING LIMITS

Compound Water Soil Compound Water Soil

g/l g/kg g/l g/kg
@ ` dg jg \ â dm g jg e ] l` Y f ] 2 2 @ ` dg jg ^g je . 2

A a[ ` dg jg \ â dm g jg e ] l` Y f ] 2 2 C j] g f . . 0 2 2

@ ` dg jg e ] l` Y f ] . 2 J ] l` Y [ jq dg f aljad] . - . -

S af q d [ ` dg ja\ ] . 2 ? m lq d > [ ] lY l] 2 2

? jg e g e ] l` Y f ] / 2 . ). ). *Q ja[ ` dg jg ] l` Y f ] . 2

@ ` dg jg ] l` Y f ] . 2 E ] h lY f ] 2 2

Q ja[ ` dg jg ^dm g jg e ] l` Y f ] 2 2 f *M jg h q d Y [ ] lY l] 2 2

B l` q d ] l` ] j 2 2 / *K aljg h jg h Y f ] . - . -

> [ jg d] af 2 - 2 - Q ] ljY ` q \ jg ^m jY f . - . -

. ). *A a[ ` dg jg ] l` ] f ] . 2 / *@ ` dg jg ] l` q d S af q d B l` ] j . - / 2

Q ] jlaY jq Z m lq d Y d[ g ` g d / 2 / 2 f *? m lq d Y d[ g ` g d / 2 - / 2 -

> [ ] lg f ] . - . - @ q [ dg ` ] p Y f ] 2 2

J ] l` q d Y [ ] lY l] 2 2 @ Y jZ g f Q ] ljY [ ` dg ja\ ] . 2

> ddq d [ ` dg ja\ ] 2 2 . ). *A a[ ` dg jg h jg h ] f ] 2 2

> [ ] lg f aljad] . - - . - - Fk g h jg h q d > [ ] lY l] 2 2

Fg \ g e ] l` Y f ] / 2 ? ] f r ] f ] . .

Fk g *Z m lq d Y d[ g ` g d 2 - 2 - . )/ *A a[ ` dg jg ] l` Y f ] . .

@ Y jZ g f \ ak m d̂ a\ ] / 2 Q ja[ ` dg jg ] l` ] f ] . 2

J ] l` q d] f ] [ ` dg ja\ ] / 2 J ] l` q d e ] l` Y [ jq dY l] . - . -

J ] l` q d l] jl Z m lq d ] l` ] j . . . )/ A a[ ` dg jg h jg h Y f ] . 2

Q jY f k *. )/ *A a[ ` dg jg ] l` ] f ] . 2 A a*ak g Z m lq d] f ] 2 2

A a*ak g h jg h q d ] l` ] j 2 2 A aZ jg e g e ] l` Y f ] 2 2

/ *? m lY f g f ] . - . - . )1 A ag p Y f ] . / 2 . / 2

. ). *A a[ ` dg jg ] l` Y f ] . 2 ? jg e g \ a[ ` dg jg e ] l` Y f ] . 2

E ] p Y f ] 2 2 [ ak *. )0 *A a[ ` dg jg h jg h ] f ] . 2

@ ` dg jg h j] f ] 2 2 1 *J ] l` q d*/ *h ] f lY f g f ] 2 2

> [ jq dg f aljad] 2 - 2 - Q g dm ] f ] . .

S af q d Y [ ] lY l] . - . - ljY f k *. )0 *A a[ ` dg jg h jg h ] f ] . 2

B l` q d Y [ ] lY l] 2 2 B l` q d e ] l` Y [ jq dY l] . - . -

/ )/ *A a[ ` dg jg h jg h Y f ] 2 2 . ). )/ *Q ja[ ` dg jg ] l` Y f ] . 2

@ ak *. )/ *A a[ ` dg jg ] l` ] f ] . 2 / *E ] p Y f g f ] 2 2

? jg e g [ ` dg jg e ] l` Y f ] 2 2 @ q [ dg ` ] p Y f g f ] 2 - / - -

Table 10. REPORTING LIMITS (Continued)
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Compound Water Soil Compound Water Soil

g/l g/kg g/l g/kg
Q ] ljY [ ` dg jg ] l` ] f ] . 2 1 *@ ` dg jg lg dm ] f ] 2 2

. )0 *A a[ ` dg jg h jg h Y f ] 2 2 . )0 )2 *Q jae ] l` q dZ ] f r ] f ] / 2

A aZ jg e [ ` dg jg e ] l` Y f ] . 2 l] jl*? m lq dZ ] f r ] f ] 2 2

. )/ *A aZ jg e g ] l` Y f ] . . . )/ )1 Q jae ] l` q dZ ] f r ] f ] / 2

@ ` dg jg Z ] f r ] f ] . 2 k ] [ *? m lq dZ ] f r ] f ] 2 2

. ). ). )/ *Q ] ljY [ ` dg jg ] l` Y f ] 2 2 . )0 *A a[ ` dg jg Z ] f r ] f ] . 2

B l` q dZ ] f r ] f ] . . h *Fk g h jg h q dlg dm ] f ] 2 2

J )h *U q d] f ] . . . )1 *A a[ ` dg jg Z ] f r ] f ] . 2

g *U q d] f ] . . . )/ *A a[ ` dg jg Z ] f r ] f ] . 2

P lq j] f ] 2 2 f *? m lq dZ ] f r ] f ] 2 2

? jg e g ^g je 1 1 . )/ *A aZ jg e g *0 *
[ ` g jg h jg h Y f ]

. - . -

Fk g h jg h q dZ ] f r ] f ] / 2 . )/ )1 *Q ja[ ` dg jg Z ] f r ] f ] / 2

? jg e g Z ] f r ] f ] 2 2 E ] p Y [ ` dg jg Z m lY \ a] f ] 2 2

. ). )/ )/ *Q ] ljY [ ` dg jg ] l` Y f ] . 2 K Y h ` l` Y d] f ] 2 2

Q jY f k *. )1 *A a[ ` dg jg */ *
Z m l] f ]

2 2 . )/ )0 *Q ja[ ` dg jg Z ] f r ] f ] 2 2

. )/ )0 *Q ja[ ` dg jg h jg h Y f ] 2 2 B h a[ ` dg jg ` q \ jaf . - - . - -

f *M jg h dq Z ] f r ] f ] 2 2 0 *J ] l` q d*. *Z m lY f g d 2 2

/ *@ ` dg jg lg dm ] f ] 2 2 E ] p Y [ ` dg jg ] l` Y f ] 2 2

B l` Y f g d . - - / - - J ] l` q d > [ jq dY l] 2 **

? ] f r q d @ ` dg ja\ ] 2 2 J ] l` q d[ q [ dg ` ] p Y f ] 2 2

/ )/ )1 Q jae ] l` q dh ] f lY f ] 2 2 . ). ). ljâ dm g jg ] l` Y f ]
C j] g f . 1 0 Y

2 . -

. *[ ` dg jg *. ). *
\ â dm g jg ] l` Y f ]
C j] g f . 1 / Z

2 . - . ). *\ a[ ` dg jg *. *^dm g jg ] l` Y f ]
C j] g f . 1 . Z

2 2
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Table 11. COMPOUNDS THAT MAY EXHIBIT CARRYOVER

Compound

. )/ )1 *Q ja[ ` dg jg Z ] f r ] f ]

E ] p Y [ ` dg jg Z m lY \ a] f ]

K Y h ` l` Y d] f ]

. )/ )0 *Q ja[ ` dg jg Z ] f r ] f ]
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Table 12 RECOMMENDED MINIMUM RELATIVE RESPONSE FACTOR CRITERIA FOR
INITIAL AND CONTINUING CALIBRATION VERIFICATION

Compound Minimum Response
Factor

Typical Response
Factor

A a[ ` dg jg ^dm g jg e ] l` Y f ] - +. - - - +0 / 4

@ ` dg jg e ] l` Y f ] - +. - - - +2 0 4

S af q d [ ` dg ja\ ] - +. - - - +1 2 .

? jg e g e ] l` Y f ] - +. - - - +/ 2 2

@ ` dg jg ] l` Y f ] - +. - - - +/ 2 1

Q ja[ ` dg jg ^m g jg e ] l` Y f ] - +. - - - +1 / 3

. ). A a[ ` dg jg ] l` ] f ] - +. - - - +0 . 0

C j] g f . . 0 - +. - - - +0 - /

> [ ] lg f ] - +. - - - +. 2 .

@ Y jZ g f A ak m d̂ a\ ] - +. - - . +. 3 0

J ] l` q d > [ ] lY l] - +. - - - +0 - /

J ] l` q d] f ] [ ` dg ja\ ] - +. - - - +0 5 -

ljY f k *. )/ A a[ ` dg jg ] l` ] f ] - +. - - - +0 2 .

[ ak *. )/ A a[ ` dg jg ] l` ] f ] - +. - - - +0 4 3

J ] l` q d l] jl*Z m lq d B l` ] j - +. - - - +5 1 4

. ). A a[ ` dg jg ] l` Y f ] - +/ - - - +3 2 2

/ *? m lY f g f ] - +. - - - +/ . 3

@ ` dg jg ^g je - +/ - - - +2 2 4

. ). ). Q ja[ ` dg jg ] l` Y f ] - +. - - - +1 1 /
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Compound List Report

Product: V8260TCL20 TCL Volatile Organics

Matrix: AQ Aqueous Jul 16, 2014 12:59 pm

Method List: VAIX8260 AQ Method Ref: SW846 8260B LJ44686

Report List: VTCL20 ALL VOA TCL List LJ43234

RL/MDL Factor: 1

Compound CAS No. RL MDL Units

Acetone 67-64-1 10 2.6 ug/l

Benzene 71-43-2 0.5 0.21 ug/l

Bromochloromethane 74-97-5 5 0.49 ug/l

Bromodichloromethane 75-27-4 1 0.28 ug/l

Bromoform 75-25-2 2 0.31 ug/l

Bromomethane 74-83-9 2 0.39 ug/l

2-Butanone (MEK) 78-93-3 10 2.5 ug/l

Carbon disulfide 75-15-0 2 0.5 ug/l

Carbon tetrachloride 56-23-5 1 0.24 ug/l

Chlorobenzene 108-90-7 1 0.27 ug/l

Chloroethane 75-00-3 1 0.56 ug/l

Chloroform 67-66-3 1 0.2 ug/l

Chloromethane 74-87-3 1 0.33 ug/l

Cyclohexane 110-82-7 5 0.37 ug/l

1,2-Dibromo-3-chloropropane 96-12-8 5 1.2 ug/l

Dibromochloromethane 124-48-1 1 0.25 ug/l

1,2-Dibromoethane 106-93-4 1 0.23 ug/l

1,2-Dichlorobenzene 95-50-1 1 0.16 ug/l

1,3-Dichlorobenzene 541-73-1 1 0.26 ug/l

1,4-Dichlorobenzene 106-46-7 1 0.24 ug/l

Dichlorodifluoromethane 75-71-8 5 0.73 ug/l

1,1-Dichloroethane 75-34-3 1 0.35 ug/l

1,2-Dichloroethane 107-06-2 1 0.3 ug/l

1,1-Dichloroethene 75-35-4 1 0.5 ug/l

cis-1,2-Dichloroethene 156-59-2 1 0.33 ug/l

trans-1,2-Dichloroethene 156-60-5 1 0.51 ug/l

1,2-Dichloropropane 78-87-5 1 0.43 ug/l

cis-1,3-Dichloropropene 10061-01-5 1 0.28 ug/l

trans-1,3-Dichloropropene 10061-02-6 1 0.32 ug/l

Ethylbenzene 100-41-4 1 0.4 ug/l

Freon 113 76-13-1 5 0.45 ug/l

2-Hexanone 591-78-6 5 1.7 ug/l

Isopropylbenzene 98-82-8 1 0.26 ug/l

Methyl Acetate 79-20-9 5 3.1 ug/l

Methylcyclohexane 108-87-2 5 0.22 ug/l

Methyl Tert Butyl Ether 1634-04-4 1 0.26 ug/l

4-Methyl-2-pentanone(MIBK) 108-10-1 5 1.1 ug/l

Methylene chloride 75-09-2 2 0.81 ug/l

Styrene 100-42-5 2 0.26 ug/l

1,1,2,2-Tetrachloroethane 79-34-5 1 0.39 ug/l

Tetrachloroethene 127-18-4 1 0.35 ug/l

Toluene 108-88-3 1 0.22 ug/l

1,2,3-Trichlorobenzene 87-61-6 5 0.26 ug/l

1,2,4-Trichlorobenzene 120-82-1 5 0.22 ug/l

1,1,1-Trichloroethane 71-55-6 1 0.32 ug/l

1,1,2-Trichloroethane 79-00-5 1 0.28 ug/l

Trichloroethene 79-01-6 1 0.25 ug/l

Trichlorofluoromethane 75-69-4 5 0.28 ug/l

Vinyl chloride 75-01-4 1 0.17 ug/l

m,p-Xylene 1 0.45 ug/l

o-Xylene 95-47-6 1 0.2 ug/l

Xylene (total) 1330-20-7 1 0.2 ug/l

52 compounds reported in list VTCL20
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3.2.1 Experimental MDLs must be determined annually for this method. The spike
concentration must be at or below the reporting limit.

3.2.2 MDL studies are to be performed with volumes of spiked zero air that is routinely
analyzed for live samples (i.e. 400cc).

3.2.3 Process all raw data for the replicate analysis in each MDL study. Forward the
processed data to the QA group for archiving.

4.0 DEFINITIONS

CALIBRATION FACTOR (CF) - a measure of the gas chromatographic response of a target analyte
to the mass injected. The calibration factor is analogous to the Relative Response Factor (RRF)
used in the Volatile and Semivolatile fractions.

CONTINUING CALIBRATION - analytical standard run every 24 hours to verify the initial calibration
of the system.

INITIAL CALIBRATION - analysis of analytical standards for a series of different specified
concentrations; used to define the linearity and dynamic range of the response of the mass
spectrometer to the target compounds.

MATRIX DUPLICATE - a second aliquot of the same matrix as the sample analyzed in order to
determine the precision of the method.

METHOD BLANK - an analytical control consisting of all reagents, internal standards and surrogate
standards (or SMC’s for VOA), that is carried throughout the entire analytical procedure. The
method blank is used to define the level of laboratory, background and reagent contamination.

METHOD DETECTION LIMIT (MDL) The minimum concentration of a substance that can be
measured and reported with 99% confidence that the analyte concentration is greater than zero and
is determined from analysis of a sample in a given matrix containing the analyte. MDLs are
determined approximately once per year for frequently analyzed parameters.

PERCENT DIFFERENCE (%D) - As used in this SOW and elsewhere to compare two values, the
percent difference indicates both the direction and the magnitude of the comparison, i.e., the
percent difference may be either negative, positive, or zero. (In contrast, see relative percent
difference.)

RELATIVE PERCENT DIFFERENCE (RPD) - As used in this SOW and elsewhere to compare two
values, the relative percent difference is based on the mean of the two values, and is reported as an
absolute value, i.e., always expressed as a positive number or zero. (In contrast, see percent
difference.)

REPORTING LIMIT (RL) – The reporting limit is established at either the method detection limit or
the lowest concentration standard in the calibration curve, depending on the requirements of
different specific regulatory programs. Detected concentration below this concentration cannot be
reported without qualification.
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ZERO AIR – Ultra purity grade commercially available compressed air. Contains less than 0.1ppm
of hydrocarbons, 1ppm of carbon dioxide and carbon monoxide, and less than 5ppm moisture.

5.0 HEALTH & SAFETY

5.1 The analyst must follow normal safety procedures as outlined in the Accutest Laboratory Safety
Manual which includes the use of safety glasses and lab coats. In addition, all acids are
corrosive and must be handled with care. Flush spills with plenty of water. If acids contact any
part of the body, flush with water and contact the supervisor

5.2 The toxicity or carcinogenicity of each reagent used in this method has not been precisely
determined; however, each chemical must be treated as a potential health hazard. Exposure
to these reagents must be reduced to the lowest possible level. The laboratory is
responsible for maintaining a current awareness file of OSHA regulations regarding the safe
handling of the chemicals specified in this method. A reference file of data handling sheets
must be made available to all personnel involved in these analyses.

5.3 The following analytes covered by this method have been tentatively classified as known or
suspected human or mammalian carcinogens: benzene, carbon tetrachloride, chloroform,
and vinyl chloride. Primary standards of these toxic compounds must be prepared in a hood.
A NIOSH/Mass approved toxic gas respirator must be worn when the analyst handles high
concentrations of these toxic compounds.

5.4 Releasing pressurized summa canisters must be performed under a ventilation hood.

6.0 HOLDING TIME & PRESERVATION

6.1 30 days for canisters from collection to analysis.

6.2 Summa Canisters are stored at ambient temperature.

7.0 INTERFERENCES

7.1 High CO2 samples such as landfill gas may freeze and restrict flow on the traps causing
reduced sample volume.

7.2 Common laboratory solvents such as methylene chloride, ethanol, hexane, iso-propanol,
freon-113 and acetone may be detected at low level concentrations. The values qualified
with a “B” if they are also detected in the method blank.

7.3 Isopropanol and Ethanol(as described in TO15 NJDEP-LL)

7.3.1 High concentrations of isopropanol and ethanol in indoor air samples are causing
laboratories to conduct unnecessary dilutions of samples. These two alcohols are
present in numerous products found in residences and businesses. Ethanol is also a
gasoline additive. This is one source of the elevated levels of the alcohols in the samples.
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7.3.2 The commercial gas suppliers are routinely adding these two compounds to the
standard gas mixtures; therefore, if the compounds are in the standards, the
concentrations of the compounds must be reported in the samples. Ethanol has been
reported by the standard manufacturers not to be stable within the standard mixtures.

7.3.3 Isopropanol is used as tracer gas compounds for soil gas analysis. The presence of
this compound in soil gas samples may be an indication that the seal around the tubing
was not tight. However, the presence of these compounds in soil gas when the alcohols
were not used as the tracer gas may be indication of another source of contamination.

7.3.4 If these compounds are of concern at site, then this method may not be appropriate
for the reporting of these compounds and a different method should be proposed.
Laboratory certification will be required for any proposed method.

7.3.5 The laboratory is not required to dilute the sample to bring the concentration of the
two alcohols compounds within the calibration range of the instrument.

8.0 APPARATUS

8.1 Hewlett Packard 5890 series II GC with 5971 MSD,

8.2 Agilent 6890 GC with 5973 MSD.

8.3 Agilent 6890 and 7890A GC with 5975 MSD

8.4 PC based Hewlett Packard Chemstation with Enviroquant software.

8.5 Entech model 7016CA 16-position canister autosampler.

8.6 Entech model 7100 pre-concentrator.

8.7 30”Hg-30psig “NIST” traceable pressure/vac gauge, accurate to 0.25%, for sample receipt
check and pressurization, if necessary.

8.8 1- Liter certified (as per SOP EAT002) “mini” canisters or silcocans evacuated to under
0.05mm Hg.

8.9 6- Liter certified (as per SOP EAT002) passivated summa canisters or silcocans evacuated
to under 0.05mm Hg. A separate group must be maintained for method blank analysis

8.10 Passive flow controllers equipped with particulate filter – Entech CS1200 or equivalent

8.11 Flow controller critical orifices for varying sampling time ranges (see table 10).

8.12 Digital Flow Meter for flow controller calibration

8.13 Various gas tight syringes for standard and sample dilutions.



ACCUTEST LABORATORIES
STANDARD OPERATING PROCEDURE

FN: EAT001-22
Pub. Date: 1/10/1997

Rev. Date: 10/14/2013
Page 5 of 36

8.14 Various swagelok fittings.

8.15 Syringe adapters for summa canisters if manual injection or dilution needed.

8.16 Tedlar Bags – for secondary sample dilutions.

9.0 STANDARDS AND REAGENTS

The manufacturer brands listed may be substituted with equivalent standards. Refer to table 5 for a
list of compounds in the TO-14 reporting list, TO-15 reporting list, and add-on compounds.

9.1 Spectra Gases certified internal/surrogate gas standard at the following concentrations.

# Bromochloromethane 40ppbv
# 1,4-Difluorobenzene 40ppbv
# Chlorobenzene-d5 40ppbv
# 4-bromofluorobenzene 40ppbv

9.2 Spectra Gases certified 1ppmv TO-15 stock gas standard.

9.3 Spectra Gases certified 1ppmv second source TO-15 stock gas standard (for LCS)

9.4 Spectra Gases 1ppmv Napthalene gas standard with 3ppmv Bromoform as a stabilizer.

9.5 Absolute Standards 1000 ug/ml naphthalene standard in methanol.

9.6 Reagent grade organic free water.

9.7 Air Gas brand Ultra Zero Grade air

9.8 Air Gas brand Ultra High Purity (UHP) helium

9.9 Air Gas liquid nitrogen Dewar

9.10 Standards dilution canister preparation

9.10.1 All canisters must be certified and under full vacuum.

9.10.2 Make sure sampling valve is closed. Using a wrench, remove the protective
swagelok cap exposing the ¼” threaded sampling port.

9.10.3 Add 80ul of organic free reagent grade water into the threaded port of the evacuated
6-Liter canister and attach a syringe adaptor for standard introduction.

9.11 Stock gas standard preparation

9.11.1 Place the stock gas standard cylinder of interest in or near the evacuation hood and
attach syringe adaptor to gas regulator.
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9.11.2 Turn on stock standard valve and regulate delivery pressure to approximately 5psig
and let purge for a few seconds.

9.11.3 Attach gas tight standard syringe and draw a full volume to rinse. Expel contents
under the hood and proceed to standard concentration of interest.

9.12 Calibration Standards

9.12.1 40ppbv “standard” compound list
9.12.1.1 With a 500cc gas tight syringe, measure 400cc of the 1ppm stock standard.

9.12.1.2 Attach the syringe to a prepared 6-Liter canister.

9.12.1.3 Open the sampling valve and draw in the entire 400 cc.

9.12.1.4 Close the valve and remove the syringe adaptor.

9.12.1.5 Attach a zero air supply to the canister equipped with a fine metering
regulator and a NIST vacuum/pressure gauge.

9.12.1.6 Adjust the air pressure regulator to 9.8psig and slowly open the canister
sampling valve only enough to hear the air draw but keeping a positive
reading on the NIST gauge reading from dipping below 0 psig.

9.12.1.7 The final pressure of 9.8psig equates to an actual volume of 10-liters in a 6-
liter canister.

9.12.1.8 Once the pressure equilibrates, first close the canister valve and then the air
supply.

9.12.1.9 Let standard equilibrate for 30 minutes prior to use.

9.12.2 2ppbv “standard” compound list
9.12.2.1 With a 500cc gas tight syringe, measure 500cc of the 40ppbv standard that

is equipped with a syringe adaptor.

9.12.2.2 Follow the remaining steps outlined in 9.12.1.2 through 9.12.1.9

9.12.3 0.4ppbv “standard “ compound list -
9.12.3.1 With a 500cc gas tight syringe, measure 100cc of the 40ppbv standard that

is equipped with a syringe adaptor.

9.12.3.2 Follow the remaining steps outlined in 9.12.1.2 through 9.12.1.9

9.13 Blank Spike (BS)Laboratory Control Standard (LCS)

9.13.1 40ppbv BS standard



ACCUTEST LABORATORIES
STANDARD OPERATING PROCEDURE

FN: EAT001-22
Pub. Date: 1/10/1997

Rev. Date: 10/14/2013
Page 7 of 36

9.13.4.1 Follow the same procedure as 9.12.1 using the 1ppmvBS stock standards.

9.13.4.2 100cc of this standard is used for an equivalent 10ppbv BS.

9.14 Method Blank

9.14.1 A separate stock of canisters is maintained for use exclusively as method blanks.
These canisters are not to be used for field sampling.

9.14.2 Inject approximately 80ul of organic free reagent water into the threaded port of an
evacuated 6-Liter canister. Do not open valve as the water will be drawn in when the
zero air is attached.

9.14.3 A 6 liter evacuated canister is filled and pressurized to approximately 15 psig with
zero grade air.

9.15 Working Standards Storage Period

9.15.2 Any working standards or LCS must not be used after 30 days from preparation or
of the stock standard expiration date if this date is sooner. An expiration date of 30
days after the preparation date must me documented on the standards tag and
standards logbook.

10.0 SUMMA CANISTER HANDLING

10.1 Canister Cleaning and Certification – Refer to Accutest Laboratories SOP EAT002

10.2 Canister Shipping

10.2.1 Record prepared certified summa canister (Refer to SOP EAT002) and vacuum in
canister logbook. Vacuum must be recorded to the nearest 0.2” hg Vacuum.

10.2.2 Grab samples are summa canisters without flow controllers taking about 20 seconds
to fill.
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10.3 Flow Controller Calibration

10.3.1 For integrated sampling, a canister must be equipped with a clean calibrated
detachable flow controller.

10.3.2 Select and install the appropriate critical orifice (table 10) that corresponds to the
desired sampling period.

10.3.3 The flow controller is calibrated by attaching it to a “practice” canister under vacuum
and adjusting the flow control calibrator while measuring the flow in cc/min with a
flow meter.

10.3.4 Slight vacuum (1 to 8”Hg) remains in the canister after sampling to indicate a
consistent sampling event. Therefore the flow controller is calibrated at a rate not to
completely fill the canister.

10.3.5 For a 24 hour sample, a flow of 3.8cc/min theoretically fills a 6-Liter canister with
5.47 liters of sample (3.8cc/min)(60min)(24 hr).

10.4 Canister Receipt

10.4.1 Upon receipt of the canister, the pressure or vacuum must be checked to ensure
proper sampling was performed. If excessive vacuum (>15” Hg) is measured the
client is notified to inquire about the shortened sampling period and re-sampling.

10.4.2 The pressure or vacuum along with received date and lab sample number must be
recorded in the canister logbook to the nearest 0.2 “hg vacuum or 0.2 psig if under
positive pressure.

10.4.3 Canisters received at greater than or equal to 8” Hg vacuum, must be pressurized to
ensure sample draw with the diaphragm pump.

10.4.4 Canisters pressurized upon receipt must not exceed 6.5 Liters total. Refer to the
“Canister Pressurization Calculation” in table 6.

10.4.5 If a flow controller was supplied, the flow must be verified upon receipt and recorded
in the logbook.

10.5 Canister Retention Time

10.5.1 Canisters that are shipped from the lab are no longer considered as being stored
under controlled conditions. A 15 day period is the maximum allowed field holding
period.

10.5.2 All canisters transferred out of controlled storage must be returned to the lab for
recleaning and certification. This requirement applies to canisters that were not
used for sampling, but were stored in an uncontrolled environment.
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10.5.3 In-house canister retention time. Once the canisters have undergone the final
evacuation as detailed in SOP EAT002, they may be stored in the laboratory for 2
months.

11.0 Calibration

11.1 Entech Autosampler/ Concentrator conditions

11.1.1 7016CA autosampler Valve: 100
o
C

11.1.2 Transfer Line: 80
oC

11.1.3 7100 Concentrator

Internal Standard Sample Sweep Gas Transfer

Preflush (sec) 5 2 15 5 -

Flow Rate (sccm) 100 150 150 100 15

Vol (cc/min) 100 varies varies 75 40

Note: the mass flow controller may have a false reading in standby, as in 5 or 6. The
trapping cc/min must be increased by this amount as per the manufacturer (100 must be
set at 105 or 106 in this case).

Trap Preheat Desorb Bake

Module 1 -150
o
C 20

o
C 20

o
C 150

o
C/ 10 min

Module 2 -10
oC no 180 oC 190 oC/ 3.5 min

Module 3 -150 oC 100 oC 4.5min 100 oC/ 3min

GC/MS Transfer line 100 o
C

Total event cycle time 35 min
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11.2 GC Conditions

11.2.1 Hewlett Packard 5980 or Agilent 6890 gas chromatograph.

11.2.2 Column – Restek 60 meter RTX-1, 0.25mm id, 1.0 um film thickness.

11.2.3 Helium carrier gas at approx. 12psig column head pressure.

11.2.4 GC Temperatures:

Injection port 120
o
C

Detector 280
o
C

Oven 40
o
C held for 5min

8
o
C /min to 210

o
C and held for 0.0min

25 "C/min to 260 "C and held for 3.0min

Total runtime 29.25 min

Electronic Pressure Control: Constant Flow at 1.4cc/min

Purge Valve Off at 1.00 min

11.2.5 Optimize GC conditions for compound separation and sensitivity. Baseline
separation of benzene and carbon tetrachloride is an indication of acceptable
chromatographic performance.

11.3 Mass Spectrometer Conditions

11.3.1 Hewlett Packard 5971, Agilent 5973, or Agilent 5975 MSD with linear quadrupole.

11.3.2 Scan from 35-300 amu every 1.0 seconds or less utilizing a 70 volt (nominal) electron
energy in the electron impact ionization mode.

11.3.3 Set baseline noise threshold to 250 with a solvent delay of approximately 3.3 minutes or
just before the elution of propylene.

11.3.4 Mass spectrum must meet all the criteria in Table 1 when injecting 100cc of 20ppbv 4-
Bromofluorobenzene (BFB). This is equivalent to 5ppbv when considering a 400cc
nominal volume.

11.4 Data System

11.4.1 A computer system containing the latest compatible version Hewlett Packard
chemstation software interfaced to the mass spectrometer.

11.4.2 Set the data acquisition mode method to the conditions described in 12.3.
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The software performs continuous acquisition and storage on machine- readable media
(disc) of all mass spectra obtained throughout the duration of the chromatographic
program.

11.4.3 The data analysis mode method defines each compound retention time, characteristic
ions (table 4), and calibration to identify and quantify each compound in the data file.

11.4.4 The quantitation is performed by internal standard option using multi-point calibration
and multipoint internal standards.

11.4.5 The NIST mass spectral library (75,000 compounds) is used for non- target peak
tentative identification.

11.5 Daily BFB system performance tuning.

11.5.1 The 40ppbv internal standard and 40ppbv surrogate is attached to the internal
standard port of the Entech 7100 utilizing flushed 1/8” copper tubing.

11.5.2 100cc of this standard is sampled which is equivalent to 5ppbv of BFB.

11.5.3 The GC/MS and Entech concentrator conditions are the same as in section 11.1-
11.3.

11.5.4 Evaluate the tune spectrum using three mass scans from the chromatographic peak
and a subtraction of instrument background.

11.5.4.1 Select the scans at the peak apex and one to each side of the apex.

11.5.4.2 Calculate an average of the mass abundances from the three scans.

11.5.5 Background subtraction is required. Select a single scan in the chromatogram that
is absent of any interfering compound peaks and no more than 20 scans prior to the
elution of BFB. The background subtraction should be designed only to eliminate
column bleed or instrument background ions. Do not subtract part of the tuning.
Spectra of the background subtracted BFB peak must be checked to verify
acceptable performance criteria are achieved (see Table 1).

11.5.6 This performance test must be passed before any samples, blanks, or standards are
analyzed.

11.5.7 If all the criteria are not achieved, the analyst must retune the mass spectrometer and
repeat the test until all criteria are met.

11.5.8 The injection time of the acceptable tune analysis is considered the start of the 24-hour
clock.

11.6 Initial Calibration

11.6.1 All volumes are calculated based on a nominal volume of 400cc.
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11.6.2 A multi-level calibration is performed utilizing 0.04, 0 .1, 0.2, 0.5, 5, 10, 20, and 40
ppbv.

11.6.2.1 The 0.2ppbv standard, with the exception of propylene and ethanol, must be
part of the calibration curve to satisfy the reporting limits. The propylene and
ethanol curves must contain the 0.5ppbv.

11.6.2.2 Saturation may occur on some of the highly polar compounds (alcohols, 1,4-
dioxane) that may require removing of the 40ppbv standard from the
calibration curve in order to meet criteria.

11.6.2.3 A minimum of 5 calibration points must be used for each compound.

11.6.2.4 A 0.04ppbv may be analyzed for limited projects and limited compounds
upon client request.

11.6.3 The 0.4, 2.0 and 40ppbv calibration standards are attached to sample ports on
the Entech 7100.

11.6.4 Considering a nominal volume of 400cc, volumes of 40cc and 100cc are
sampled from the 0.4ppbv standard (9.12.3) for the 0.04 and 0.1 standards
respectively. Volumes of 40cc and 100cc are sampled from the 2ppbv standard
(9.12.2) for the 0.2 and 0.5, standards. Volumes of 50, 100, 200 and 400 are
sampled from the 40ppbv standard (9.12.1) for the 5, 10, 20, and 40ppbv.

11.6.5 Internal standard/ surrogate- volume is 100cc of the stock standard (8.1) for all
standards, samples and quality control resulting in a 10ppbv internal standard
and 5ppbv surrogate standard concentration.

11.6.6 Detector Saturation - Occasionally, several compounds in higher concentration
standards exhibit chromatographic peak saturation. Unsymmetrical peaks that
initially appear to be symmetrical that exhibit a perpendicular drop to the baseline
are characteristic of peak saturation. The apex of a saturated peak looks
abnormal and may exhibit a plateau. Saturated chromatographic peaks must not
be used in the calibration curve and must be eliminated from the calibration.
This results in decreased concentration for the upper calibration range limit.

11.6.7 The Relative Response Factor (RRF) is calculated for each compound at every
standard level.

11.6.8 Mean Relative Response Factor - Calculate the average of the values obtained
at the five concentrations.

11.6.9 Percent Relative Standard Deviation (% RSD) is calculated for all calibration
levels

11.6.10 Calculate the Relative Retention Time (RRT) for each target compound over the
initial calibration range.
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11.6.11 Mean Relative Retention Time- Calculate the mean of the relative retention times
for each analyte target compound over the initial calibration range.

11.6.12 The following criteria must be met for the initial calibration to be valid.

11.6.12.1The percent relative standard deviation must be less than 30 %, with the
exception of naphthalene.

11.6.12.2Up to two compounds may exceed 30% but must be less than 40% for a
valid initial calibration, with the exception of naphthalene.

11.6.12.3The relative retention time for each target compound at each calibration
level must be within 0.06 RRT units of the mean relative retention time for
the compound.

11.6.12.4 The area response of each calibration level must be within 40% of the mean
area response over the initial calibration range for each internal standard.

11.6.12.5The retention time shift for each of the internal standards at each calibration
level must be within 20 seconds (0.33 minutes) of the mean retention time
over the initial calibration range for each internal standard.

11.6.12.6 If the acceptance criteria are not met due to peak saturation the high
standard can be dropped for that compound, but a minimum of 5 standards
must be used. This will lower the upper calibration range and may require
additional dilutions. If a particular standard(s) are the cause of the failure,
rerun that standard(s) one time only. If this fails then the calibration curve
must be rerun.

11.7 Continuing calibration

11.7.1 A continuing calibration check standard is analyzed at 10ppbv, which is equivalent to
100cc of the 40ppbv standard. Calibration checks must be acquired every 24 hrs.

11.7.2 A 10ppbv naphthalene standard is analyzed every 24 hours when samples are
requested for naphthalene. A 10ppbv standard is equivalent to 100cc of the 40ppbv
naphthalene standard.

11.7.3 The percent difference (%D) for all continuing calibration compounds must be less than
30%.

11.7.4 If the continuing calibration check fails to meet the criteria, it is repeated one time. If it
fails a second time, corrective action is taken and a new initial calibration must be
performed.

11.7.4.1 Corrective Action may include but is not limited to: tuning the instrument,
cleaning the source, changing or clipping the column. All maintenance must be
recorded in the maintenance logbook.

11.8 Initial Calibration Verification (ICV) Second Source Standard
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11.8.1 Prepare the second source calibration check standards from separate sources of
stock standards from the calibration curve. An ICV must be analyzed immediately
after each initial calibration.

11.8.1.1 The percent difference(%D) for all compounds on the “standard list” must
be less than 30 % for all compounds.

11.8.1.2 If the ICV fails to meet the criteria then the compounds that failed must not
be reported for that Initial Calibration..

12.0 SAMPLE ANALYSIS

12.1 Internal Standard

12.1.1 100 cc of the internal/ surrogate standard is equivalent to 10ppbv that is added to all
standards, samples and QC.

12.1.2 If any of the internal standard areas change by greater than +/-40% or retention time
changes by more than 0.33 minutes from the last daily calibration check standard the
mass spectrometer must be inspected for malfunctions and corrections be made, as
appropriate.

12.2 Method Blank

12.2.1 A separate stock of canisters is maintained for use exclusively as method blanks.
These canisters are not to be used for field sampling.

12.2.2 To monitor for possible laboratory contamination, laboratory method blanks are
analyzed at least once in a 24-hour analytical sequence. All steps in the analytical
procedure are performed on the blank

12.2.3 A volume of 400cc is sampled from the method blank as prepared in 10.5. This volume
is the most dilution air that could be added to any sample to verify the dilution air source
along with the procedure is non-detect for all compounds.

12.2.4 Method blanks are analyzed and evaluated before any samples can be run and must
be less than the MDL for all target compounds. The surrogate must meet the
acceptance criteria in table 3. Occasionally, lab background such as isopropanol cannot
be fully eliminated and is flagged appropriately in any samples

.
12.2.5 If the method blank fails to meet these criteria the source of contamination must be

determined and the method blank be rerun before any samples are run.

12.3 Blank Spike(BS) and Blank Spike Duplicate(BSD) An external source standard.

12.3.1 A Blank Spike (BS)is prepared to contain 40ppbv each analyte from a source other than
the calibration standard. 100 cc of the BS is sampled in duplicate BSD for a 10ppbv.
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12.3.2 Percent recoveries (% R) (see section 14.2) must fall within 70-130%. All of the
compounds must be within acceptable ranges with one exception. The BS is
acceptable if a few compounds have a bias high recovery as long as no hits are
reported in associated samples.

12.3.3 Relative Percent Difference (RPD) (see section 14.3) must be less than or equal to
30%. All of the compounds reported as target compounds must be within acceptable
ranges.

12.3.4 If laboratory control samples do not meet criteria, calculations are checked. A new BS
must be prepared and analyzed and possibly a new calibration if the problem isn’t
rectified.

12.4 Sample analysis – General

12.4.1 Unknown samples are screened by the TO-3/PID/FID system or a GC/MS system
dedicated to screening.

12.4.2 A sample volume of 400cc at ambient temperature and pressure is standard for
analysis to achieve the reporting limits required. Smaller sample amounts down to
20 cc can be sampled accurately with the concentrators mass flow controller.

12.4.3 Sample volumes are adjusted accordingly (table 6) when canisters are received with
excess vacuum and require dilution air (8.7) in order for the concentrator to draw an
accurate volume.

12.4.4 Samples requiring further dilution beyond the minimum 20cc (greater than 20X) that
can be sampled from the primary sample canister are prepared as secondary
dilutions in additional canisters or tedlar bags. This practice is commonly used for
soil vapor samples.

12.4.5 Secondary dilution information is recorded in the secondary dilution log (table 7).

12.5 Summa canister sample analysis

12.5.1 Check canister pressure and document upon laboratory receipt.

12.5.2 The canister is pressurized upon receipt if excessive vacuum remains at receipt
(>/=8 “Hg). If the canister is pressurized, the sampling volume must be adjusted to
compensate for the dilution. Refer to the “Canister Pressurization Calculation” in
table 6.

12.6 Sample Dilution

12.6.1 Less sample volume can be designated by the concentrator software down to 20cc.
With normal volume being 400cc, this would result in a 1:20 dilution. Further
dilutions require a dilution into a secondary vessel.

12.6.2 To manually draw a volume out of a canister, positive canister pressure is required.
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12.6.3 To perform a secondary dilution, the canister vacuum at the time must be recorded.
This vacuum varies from the received vacuum if sample has already been drawn.

12.6.4 Record the vacuum in the “Canister Secondary Dilution” log. Refer to table 7.

12.6.5 When pressurizing the canister for a manual sample draw, the volume of a 6-Liter
canister must not exceed 6.5-Liters. Refer to Table 8 for the proper pressurization.

12.6.6 A measured volume of the newly pressurized original canister is drawn out with a
gas-tight syringe and introduced into a secondary vessel (6-Liter, 1-Liter canister or
1-Liter tedlar bag). The secondary vessel is diluted with zero grade air.

12.6.7 The final sample dilution factor (DF) is calculated by (original canister dilution factor)
x (secondary vessel dilution factor) x (instrument dilution factor). The instrument
dilution factor is the nominal volume of 400cc/ amount of sample introduced by the
auto sampler. An example calculation of a final sample multiplier is as follows;

12.6.7.1.1 Original canister is pressurized to a factor of 1.2

12.6.7.1.2 The amount introduced to the dilution vessel results in an
additional factor of 10

12.6.7.1.3 The autosampler introduces 40cc from the secondary vessel for an
additional factor of 400/40 = 10

12.6.7.1.4 Final sample multiplier = 1.2 x 10 x 10 = 120

13.0 QUALITY CONTROL

QC Requirements Summary:

BFB. Every 24 hrs.
Initial Calibration(IC) As needed
Calibration Check Std(CCV). Every 24 hrs.
Initial Calibration Verification (ICV) After every IC
Batch blank Every 24 hrs.
Matrix Duplicate one per 20 samples
Blank Spike (BS) one per 20 samples
Blank Spike Duplicate (BSD) one per 20 samples
Surrogate every sample and standard.
Internal Standard every sample and standard.

13.1 Daily GC/MS Performance Check - refer to section 11.5.

13.2 Initial Calibration - Refer to section 11.6.

13.3 Continuing Calibration Check - refer to section 11.7.

13.4 Method Blank (zero grade air) at 400 cc - refer to section 12.2.
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13.5 Blank Spike (BS)) - refer to section 12.3.

13.6 Matrix Duplicate.

13.6.1 One sample is selected at random. Calculate the Relative Percent Difference for all hits.

13.6.2 Evaluate the RPD's versus the limits in LIMS. If the RPD does not meet the limits,
matrix interference is suspected. No further action is required.

13.7 Surrogate

13.7.1 All blanks, samples, and matrix spikes contain surrogate compounds that are used to
monitor method performance. All samples are spiked with 100cc of the
internal/surrogate standard that is equivalent to 5ppbv of 4-Bromofluorobenzene.

13.7.2 If the % recovery of 4-Bromofluorobenzene does not meet the control limits generated
in house, the recovery must be flagged and:

13.7.2.1The calculation must be checked.

13.7.2.2The sample must be reanalyzed to verify recovery of the surrogate is out of
control limits due to apparent matrix interference.

13.7.3 If surrogate recoveries are acceptable upon reanalysis, the data from the reanalysis is
reported. If the reanalysis date did not meet the hold time, then both sets of data are
submitted with the reanalysis reported.

13.7.4 If surrogates are still outside control limits upon reanalysis, then both sets of data must
be submitted for confirmation with the first analysis reported.

13.8 Internal Standard.

13.8.1 Retention time for all internal standards must be within + 0.33 minutes (20 seconds) of
the corresponding internal standard in the latest continuing calibration or 10ppbv
standard of initial calibration.

13.8.2 The area (Extracted Ion Current Profile) of the internal standard in all analyses must be
within +/-40 % of the corresponding area in the latest calibration standard (24 hr. time
period).

13.8.3 If area of internal standard does not meet control limits, the calculations must be
checked. If a problem is not discovered, the sample must be reanalyzed at the same
concentration unless matrix interferences are visibly present in the chromatogram, then
a smaller volume is analyzed.

13.8.4 If areas are acceptable upon reanalysis, the reanalysis data is reported.
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13.8.5 If areas are unacceptable upon reanalysis, then both sets of data are submitted with the
original analysis reported.
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14.0 CALCULATIONS

14.1 Concentration (Conc.)

DF is the dilution factor as described in 12.6.7

14.2 Percent Recovery (% R)

% R = Concentration found x 100
Concentration spiked

14.3 Relative Percent Difference (RPD)

RPD = | SC - SDC | x 100
(1/2) (SC+SDC)

Where: SC = Sample Concentration
SDC = Sample Duplicate Concentration

14.4 Relative response factor (RRF)

RRF= As x Cis
Ais x Cs

Where: As = Area of the characteristic ion for the compound being measured.

Ais = Area of the characteristic ion for the specific internal standard.

Cs = Concentration of the compound being measured (ppbv).

Cis = Concentration of the specific internal standard (ppbv).
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14.5 Mean Relative Response Factor

where:

= Mean relative response factor.
xi = RRF of the compound at concentration i.
n = Number of concentration values, (5 to 7 points in curve).

14.6 Percent relative Standard Deviation (%RSD)

14.7 Relative Retention Time (RRT)
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14.8 Mean Relative Retention Time

14.9 Percent Difference (%D)

15.0 DOCUMENTATION

15.1 The Analytical Logbooks records the analysis sequence; the logbook must be completed daily.
Each instrument has a separate logbook.

15.1.1 If samples require reanalysis, a brief explanation of the reason must be documented in
the comment section.

15.2 The Standards Preparation Logbook must be completed for all standard preparations. All
information must be completed. The page must be signed and dated by the appropriate person.

15.2.1 The Accutest lot number must be cross-referenced on the standard canister.

15.3 Instrument Maintenance Logbook must be completed when any type of maintenance is
performed on the instrument. Each instrument has a separate log.

15.4 Canister Shipping and Receiving Logbook must be completed.

16.0 DATA REVIEW & INTERPRETATION

16.1 Qualitative identification

16.1.1 Analyst shall identify the targeted compounds by comparison of the sample mass
spectrum to the mass spectrum of a standard of the suspected compound. The criteria
required for a positive identification are:
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16.1.2 The sample component must elute at the same relative retention time (RRT) as the
daily standard. Criteria are the RRT of sample component must be within ± 0.06 RRT
units of the standard.

16.1.3 All ions present in the standard mass spectra at a relative intensity greater than 10 %
(major abundant ion in the spectrum equals 100 %) must be present in the sample
spectrum.

16.1.4 The relative intensities of these ions must agree within ± 30 % between the daily
standard and sample spectra. (Example: For an ion with an abundance of 50 % in the
standard spectra, the corresponding sample abundance must be between 20 and 80 %.
Matrix interferences may skew ion ratios where criteria are exceeded. In this case,
analyst’s judgment with supervisor’s approval is required.

16.1.5 Structural isomers (dichlorobenzenes, trimethylbenzenes, and o-xylene) that produce
very similar mass spectra are identified as individual isomers if they have sufficiently
different GC retention times. Sufficient GC resolution is achieved if the height of the
valley between two isomer peaks is less than 25 % of sum of the two peak heights.
Otherwise, structural isomers are identified as isomeric pairs (m,p-xylene).

16.2 Quantitative analysis

16.2.1 When a target compound has been identified, concentration (see section 16.1) is based
on the integrated area of the primary quantitation ion (see Table 4).

16.2.2 If the sample produces interference for the primary ion, use a secondary ion to
quantitate (see Table 4). This is characterized by an excessive background signal of
the same ion, which distorts the peak shape beyond a definitive integration. Also
interference could severely inhibit the response of the internal standard ion. If a
secondary ion is used for quantitation, new calibration response factors must be
generated for this secondary ion.

16.3 Library search for tentatively identified compounds.

If a library search is requested, the analyst performs a forward library search of NIST mass
spectral library to tentatively identify 15 non-reported compounds. Guidelines for making
tentative identification are listed below.

16.3.1 These compounds must have a response greater than 10 % of the nearest internal
standard. The response is obtained from the integration for peak area of the Total Ion
Chromatogram (TIC).

16.3.2 The search is to include a spectral printout of the 3 best library matches for a particular
substance. The results are to be interpreted by analyst.

16.3.3 Molecular ions present in the reference spectrum must be present in the sample
spectrum.



ACCUTEST LABORATORIES
STANDARD OPERATING PROCEDURE

FN: EAT001-22
Pub. Date: 1/10/1997

Rev. Date: 10/14/2013
Page 23 of 36

16.3.4 Relative intensities of major ions in the reference spectrum (ions > 10 % of the most
abundant ion) must be present in the sample spectrum.

16.3.5 The relative intensities the major ions must agree within ± 20 %.

16.3.6 Ions present in the sample spectrum but not in the reference spectrum are reviewed for
possible background contamination or presence of co-eluting compounds.

16.3.7 Ions present in the reference spectrum but not in the sample spectrum are verified by
performing further manual background subtraction to eliminate the interference created
by co-eluting peaks and/or matrix interference.

16.3.8 Quantitation of the tentatively identified compounds is obtained from the total ion
chromatogram based on a response factor of 1 and is to be tabulated on the library
search summary data sheet.

16.3.9 Quantitation is performed on the nearest internal standard.

17.0 POLLUTION PREVENTION & WASTE MANAGEMENT

17.1 Users of this method must perform all procedural steps in a manner that controls the creation
and/or escape of wastes or hazardous materials to the environment. The amounts of
standards, reagents, and solvents must be limited to the amounts specified in this SOP. All
safety practices designed to limit the escape of vapors, liquids or solids to the environment
must be followed. All method users must be familiar with the waste management practices
described in section 17.2.

17.2 Waste Management. All laboratory waste must be managed, accumulated, and disposed in
accordance with all federal or state laws and regulations. Individuals performing this method
must follow established waste management procedures as described in the waste
management SOP, EHS004. This document describes the proper disposal of all waste
materials generated during the testing of samples as follows:

17.2.1 Non hazardous aqueous wastes.

17.2.2 Hazardous aqueous wastes

17.2.3 Chlorinated organic solvents

17.2.4 Non-chlorinated organic solvents

17.2.5 Hazardous solid wastes

17.2.6 Non-hazardous solid wastes
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18.0 METHOD and other SOP REFERENCES

18.1 USEPA METHOD TO-15, 2nd
edition, 03/18/1999 “Methods for the Determination of Toxic

Organic Compounds in Air”

18.2 Accutest SOP EAT002 – “Canister Cleaning and Certification SOP”

18.3 TO15 NJDEP LowLevel
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Table 1

BFB KEY IONS AND ION ABUNDANCE CRITERIA

Mass Ion Abundance Criteria
50 8-40% of mass 95
75 30-66% of mass 95
95 Base peak, 100% relative abundance
96 5-9% of mass 95
173 < 2% of mass 174
174 > 50% and <120% of mass 95
175 4-9% of mass 174
176 >93% and <101% of mass 174
177 5-9% of mass 176

Table 2

INTERNAL STANDARD IONS

Internal Standard Prim/Sec. Ions
Bromochloromethane 128 / 49, 130, 51
1,4-Difluorobenzene 114 / 63,88
Chlorobenzene-d5 117 / 82, 119

Table 3
omitted
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Table 4

TARGET COMPOUND IONS

Analyte

Primary
Characteristic

Ion

Secondary
Characteristic

Ion (s)
Acetone 58 43
Benzene 78 77, 52
Benzyl chloride 91 126, 65
1,3-Butadiene 39 54, 53
Bromodichloromethane 83 85, 122
Bromoform 173 175, 254
Bromoethene (1) 106 108, 81
Bromomethane 94 96, 95
Carbon disulfide 76 78, 44
Carbon tetrachloride 117 119, 121
Chlorobenzene 112 77, 114
Cyclohexane 84 56, 69
Chloroethane 64 66, 49
Chloroform 83 85, 47
Chloromethane 50 52, 32
3-Chloropropene (1) 76 41, 39, 78
2-Chlorotoluene 91 126, 63
Dibromochloromethane 129 127, 31
1,2-Dibromoethane 107 109, 88
1,2-Dichlorobenzene 146 111, 148
1,3-Dichlorobenzene 146 111, 148
1,4-Dichlorobenzene 146 111, 148
Dichlorodifluoromethane 85 87, 50
1,1-Dichlorethane 63 65, 83
1,2-Dichloroethane 62 64, 98
1,1-Dichloroethene 96 61, 63
cis-1,2-Dichloroethene 96 61,98
Trans-1,2-Dichloroethene 96 61, 98
1,2-Dichloropropane 63 65
1,4-Dioxane 88 57, 58, 43
cis-1,3-Dichloropropene 75 77, 39
Trans-1,3-Dichloropropene 75 77, 39
Ethanol 45 46, 42
Ethyl Acetate 43 61,88
4-Ethyltoluene 105 120, 91
Ethylbenzene 91 106, 77
Freon 113 (1) 151 101, 103
Freon 114 (1) 85 135, 87
Hexachlorobutadiene 225 223, 227
Heptane 43 71, 57
Hexane 57 47, 41
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Table 4 -continued

TARGET COMPOUND IONS

Analyte

Primary
Characteristic

Ion

Secondary
Characteristic

Ion (s)
2-Hexanone 43 58, 100
Isopropyl Alcohol 45 43, 59
Methyl-t-butyl ether 73 57, 43
Methylene chloride 84 86, 49
Methyl ethyl ketone 72 43, 57
Propylene 41 39, 42
Styrene 104 78, 103
Tetrahydrofuran 42 71, 72
1,2,4-Trichlorobenzene 180 182, 145
1,1,2,2-Tetrachloroethane 83 85, 131
Tetrachloroethene 164 129, 131, 166
Toluene 92 91, 65
1,1,1-Trichloroethane 97 99, 61
1,1,2-Trichloroethane 83 97, 85
Trichloroethene 95 97, 130, 132
Trichlorofluoromethane 101 103, 105
1,2,4-Trimethylbenzene 105 120, 119
1,3,5-Trimethylbenzene 105 120, 119
2,2,4-Trimethylpentane 57 56, 99
Vinyl acetate 43 86, 44
Vinyl chloride 62 64, 61
o-Xylene 106 91, 77
m-Xylene 106 91, 77
p-Xylene 106 91, 77
Pentane (1) 42 41, 57
Nonane (1) 43 71, 128
Isopropylbenzene(Cumene) 105 120, 77
Tertiary Butyl Alcohol 59 41, 43
Naphthalene
Total Volatiles as Pentane
Total Volatiles as Heptane

128
Total Peak Area
Total Peak Area

127,129

(1) NELAC accreditation is not offered for this compound.
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Table 5

Reporting Limits

Compound

TO15
Canister

RDL(ppbv)

Propylene 0.5

Freon-12
(Dichlorodifluoromethane)

0.2

Chloromethane 0.2

Freon-114 (1) 0.2

Vinyl Chloride 0.2

1,3-Butadiene 0.2

Bromomethane 0.2

Chloroethane 0.2

Carbon Disulfide 0.2

Ethanol 0.5

Acetone 0.2

Freon-11 (Trichlorofluoromethane) 0.2

Isopropyl Alcohol 0.2

1,1-Dichloroethene 0.2

Methylene Chloride 0.2

Freon-113 (1) 0.2

Trans-1,2-Dichloroethene 0.2

1,1-Dichloroethane 0.2

Methyl Tertiary Butyl Ether 0.2

Tetrahydrofuran 0.2

Methyl Ethyl Ketone (2-Butanone) 0.2

Cis-1,2-Dichloroethene 0.2

Hexane 0.2

Chloroform 0.2

Ethyl Acetate 0.2

Vinyl Acetate 0.2

1,2-Dichloroethane 0.2

1,1,1-Trichloroethane 0.2

Benzene 0.2

Carbon Tetrachloride 0.2

Cyclohexane 0.2

1,2-Dichloropropane 0.2

Trichloroethylene 0.04

Bromodichloromethane 0.2

1,4-Dioxane 0.2
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Table 5 (cont’d)

Compound

TO15
Canister

RDL(ppbv)

Heptane 0.2

Cis-1,3-Dichloropropene 0.2

Trans-1,3-Dichloropropene 0.2

1,1,2-Trichloroethane 0.2

Toluene 0.2

Methyl IsoButyl Ketone (2-
Hexanone)

0.2

Dibromochloromethane 0.2

1,2-Dibromomethane (EDB) 0.2

Tetrachloroethylene 0.04

Chlorobenzene 0.2

Ethylbenzene 0.2

M,p-Xylene 0.2

o-xylene 0.2

1,1,2,2-Tetrachloroethane 0.2

Bromoform 0.2

Styrene 0.2

4-Ethyltoluene 0.2

1,3,5-Trimethylbenzene 0.2

1,2,4-Trimethylbenzene 0.2

1,3-Dichlorobenzene(m) 0.2

1,4-Dichlorobenzene(p) 0.2

1,2-Dichlorobenzene(o) 0.2

Benzyl Chloride (a-Chlorotoluene) 0.2

1,2,4-Trichlorobenzene 0.2

Hexachloro-1,3-butadiene 0.2

Bromoethene (1) 0.2

3-Chloropropene (1) 0.2

2-Chlorotoluene 0.2

2,2,4-Trimethylpentane 0.2

Pentane (1) 0.2
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Table 5 (cont’d)

Compound

TO15
Canister

RDL(ppbv)

Nonane (1) 0.2

Isopropylbenzene(Cumene) 0.2

Tertiary Butyl Alcohol 0.2

Naphthalene 0.2
Total Volatiles as Pentane 10
Total Volatiles as Heptane 10

(1) – NELAC does not offer accreditation for this compound.
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Table 6

Canister Pressurization Calculations

Canister Pressure Received Canister Final Pressure Dilution Sampling
"Hg

(vac) "Hg Atm psia
Vol.
(L) "Hg psia

Vol.
(L) psig Factor

Volume
(cc)

0.0 29.92 1.00 14.7 6.0 29.92 14.7 6.0 0.0 1 400
0.5 29.42 0.98 14.5 5.9 29.42 14.5 5.9 -0.2 1 400

1.0 28.92 0.97 14.2 5.8 28.92 14.2 5.8 -0.5 1 400
1.5 28.42 0.95 14.0 5.7 28.42 14.0 5.7 -0.7 1 400

2.0 27.92 0.93 13.7 5.6 27.92 13.7 5.6 -1.0 1 400

2.5 27.42 0.92 13.5 5.5 27.42 13.5 5.5 -1.2 1 400

3.0 26.92 0.90 13.2 5.4 26.92 13.2 5.4 -1.5 1 400

3.5 26.42 0.88 13.0 5.3 26.42 13.0 5.3 -1.7 1 400

4.0 25.92 0.87 12.7 5.2 25.92 12.7 5.2 -2.0 1 400

4.5 25.42 0.85 12.5 5.1 25.42 12.5 5.1 -2.2 1 400

5.0 24.92 0.83 12.2 5.0 24.92 12.2 5.0 -2.5 1 400

5.5 24.42 0.82 12.0 4.9 24.42 12.0 4.9 -2.7 1 400

6.0 23.92 0.80 11.7 4.8 23.92 11.7 4.8 -3.0 1 400

6.5 23.42 0.78 11.5 4.7 23.42 11.5 4.7 -3.2 1 400

7.0 22.92 0.77 11.3 4.6 22.92 11.3 4.6 -3.4 1 400

7.5 22.42 0.75 11.0 4.5 22.42 11.0 4.5 -3.7 1 400 "Hg(vac)

8.0 21.92 0.73 10.8 4.4 32.33 15.9 6.5 1.2 1.48 590 8.0
8.5 21.42 0.72 10.5 4.3 32.67 16.0 6.5 1.3 1.53 610 8.5
9.0 20.92 0.70 10.3 4.2 32.43 15.9 6.5 1.2 1.55 620 9.0
9.5 20.42 0.68 10.0 4.1 32.16 15.8 6.4 1.1 1.58 630 9.5

10.0 19.92 0.67 9.8 4.0 31.87 15.7 6.4 1.0 1.60 640 10.0
10.5 19.42 0.65 9.5 3.9 32.04 15.7 6.4 1.0 1.65 660 10.5
11.0 18.92 0.63 9.3 3.8 32.16 15.8 6.4 1.1 1.70 680 11.0
11.5 18.42 0.62 9.0 3.7 32.24 15.8 6.5 1.1 1.75 700 11.5
12.0 17.92 0.60 8.8 3.6 32.26 15.8 6.5 1.1 1.80 720 12.0

12.5 17.42 0.58 8.6 3.5 32.23 15.8 6.5 1.1 1.85 740 12.5
13.0 16.92 0.57 8.3 3.4 32.15 15.8 6.4 1.1 1.90 760 13.0
13.5 16.42 0.55 8.1 3.3 32.02 15.7 6.4 1.0 1.95 780 13.5
14.0 15.92 0.53 7.8 3.2 32.64 16.0 6.5 1.3 2.05 820 14.0
14.5 15.42 0.52 7.6 3.1 32.38 15.9 6.5 1.2 2.10 840 14.5

15.0 14.92 0.50 7.3 3.0 32.08 15.8 6.4 1.1 2.15 860 15.0

Note: Dilution factors are typically compensated for by
concentrating more sample volume. This results in a quantitation factor of 1.

Calculations: psia(rec) x DF = psia(final) DF x Volume(rec) = Volume(final) in cc

psia(final) - 14.7 = psig(final)
DF x 400 = Volume(cc) introduced into
concentrator for a quant factor of 1

Conversion Equivalents

0"Hg(vac) = 29.9"Hg = 1atm = 14.7psia = 0psig
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Table 7

Canister Secondary Dilution Log

Original Canister Dilution Secondary Canister Dilution

Date
Initial

s

Accutest
Sample

ID

Caniste
r

ID

Vacuum in "Hg
at time of
Dilution

Final
Pressur

e
Psig

Dilutio
n

Factor

Caniste
r

ID

Caniste
r

Volume
CC

Sample
Volume
Added

CC

Final
Pressur

e
psig

Equiv
Total

Volume
CC

Dilutio
n

Factor

Final
Caniste

r
Dilution
Factor

Comments:

Note: For secondary dilutions into 375cc mincans, a 1psig final pressure is equivalent to a 400cc final volume

Definition: Final DF = (Original Canister DF) x (Secondary Canister DF)
Dilution Factor at Instrument = (Final Canister Dilution Factor) x (Normal Sampling Volume in cc)

(Sample Volume in cc Injected)

Example: Original Canister is diluted 1.2x for manual sample draw due to the 3" Hg(vac). 40cc from this canister is added to a 375cc minican and brought
to 1.0 psig or 400cc equiv volume. This results in an additional dilution of 400/40 or 10. The final canister dilution factor is 1.2 x 10 = 12. From
the dilution canister 40cc is injected at the instrument where normal volume is 400cc. This is an additional instrument dilution factor of 10. The
final dilution multiplier is 12(from canister dilution) x 10(from instrument dilution) = 120
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Table 8

Seconday Dilution Conversion Chart For 6-Liter Canisters

Initial Final Initial Final

"Hg
(vac) "Hg Psia

Vol.
(L) psia psig

Vol
(L) DF

"Hg
(vac) "Hg psia

Vol.
(L) psia psig

Vol
(L) DF

0.0 29.9 14.7 6.0 15.4 0.7 6.30 1.05 7.6 22.3 11.0 4.5 15.9 1.2 6.49 1.45

0.2 29.7 14.6 6.0 15.3 0.6 6.26 1.05 7.8 22.1 10.9 4.4 15.8 1.1 6.43 1.45

0.4 29.5 14.5 5.9 15.2 0.5 6.21 1.05 8.0 21.9 10.8 4.4 15.6 0.9 6.37 1.45

0.6 29.3 14.4 5.9 15.8 1.1 6.47 1.10 8.2 21.7 10.7 4.4 15.5 0.8 6.31 1.45

0.8 29.1 14.3 5.8 15.7 1.0 6.42 1.10 8.4 21.5 10.6 4.3 15.9 1.2 6.47 1.50

1.0 28.9 14.2 5.8 15.6 0.9 6.38 1.10 8.6 21.3 10.5 4.3 15.7 1.0 6.41 1.50

1.2 28.7 14.1 5.8 15.5 0.8 6.33 1.10 8.8 21.1 10.4 4.2 15.6 0.9 6.35 1.50

1.4 28.5 14.0 5.7 15.4 0.7 6.29 1.10 9.0 20.9 10.3 4.2 15.9 1.2 6.50 1.55

1.6 28.3 13.9 5.7 15.3 0.6 6.25 1.10 9.2 20.7 10.2 4.2 15.8 1.1 6.44 1.55

1.8 28.1 13.8 5.6 15.9 1.2 6.48 1.15 9.4 20.5 10.1 4.1 15.6 0.9 6.38 1.55

2.0 27.9 13.7 5.6 15.8 1.1 6.44 1.15 9.6 20.3 10.0 4.1 15.5 0.8 6.31 1.55

2.2 27.7 13.6 5.6 15.7 1.0 6.39 1.15 9.8 20.1 9.9 4.0 15.8 1.1 6.45 1.60

2.4 27.5 13.5 5.5 15.5 0.8 6.35 1.15 10.0 19.9 9.8 4.0 15.7 1.0 6.39 1.60

2.6 27.3 13.4 5.5 15.4 0.7 6.30 1.15 10.2 19.7 9.7 4.0 15.5 0.8 6.33 1.60

2.8 27.1 13.3 5.4 15.3 0.6 6.25 1.15 10.4 19.5 9.6 3.9 15.8 1.1 6.46 1.65

3.0 26.9 13.2 5.4 15.9 1.2 6.48 1.20 10.6 19.3 9.5 3.9 15.7 1.0 6.39 1.65

3.2 26.7 13.1 5.4 15.7 1.0 6.43 1.20 10.8 19.1 9.4 3.8 15.5 0.8 6.33 1.65

3.4 26.5 13.0 5.3 15.6 0.9 6.38 1.20 11.0 18.9 9.3 3.8 15.8 1.1 6.45 1.70

3.6 26.3 12.9 5.3 15.5 0.8 6.33 1.20 11.2 18.7 9.2 3.8 15.6 0.9 6.38 1.70

3.8 26.1 12.8 5.2 15.4 0.7 6.28 1.20 11.4 18.5 9.1 3.7 15.9 1.2 6.50 1.75

4.0 25.9 12.7 5.2 15.9 1.2 6.50 1.25 11.6 18.3 9.0 3.7 15.7 1.0 6.43 1.75

4.2 25.7 12.6 5.2 15.8 1.1 6.45 1.25 11.8 18.1 8.9 3.6 15.6 0.9 6.36 1.75

4.4 25.5 12.5 5.1 15.7 1.0 6.40 1.25 12.0 17.9 8.8 3.6 15.8 1.1 6.47 1.80

4.6 25.3 12.4 5.1 15.5 0.8 6.35 1.25 12.2 17.7 8.7 3.6 15.7 1.0 6.39 1.80

4.8 25.1 12.3 5.0 15.4 0.7 6.30 1.25 12.4 17.5 8.6 3.5 15.9 1.2 6.50 1.85

5.0 24.9 12.2 5.0 15.9 1.2 6.50 1.30 12.6 17.3 8.5 3.5 15.7 1.0 6.42 1.85

5.2 24.7 12.1 5.0 15.8 1.1 6.44 1.30 12.8 17.1 8.4 3.4 15.6 0.9 6.35 1.85

5.4 24.5 12.0 4.9 15.7 1.0 6.39 1.30 13.0 16.9 8.3 3.4 15.8 1.1 6.45 1.90

5.6 24.3 11.9 4.9 15.5 0.8 6.34 1.30 13.2 16.7 8.2 3.4 15.6 0.9 6.37 1.90

5.8 24.1 11.8 4.8 15.4 0.7 6.29 1.30 13.4 16.5 8.1 3.3 15.8 1.1 6.46 1.95

6.0 23.9 11.7 4.8 15.9 1.2 6.47 1.35 13.6 16.3 8.0 3.3 15.6 0.9 6.38 1.95

6.2 23.7 11.7 4.8 15.7 1.0 6.42 1.35 13.8 16.1 7.9 3.2 15.8 1.1 6.46 2.00

6.4 23.5 11.6 4.7 15.6 0.9 6.37 1.35 14.0 15.9 7.8 3.2 15.6 0.9 6.38 2.00

6.6 23.3 11.5 4.7 15.5 0.8 6.31 1.35 14.2 15.7 7.7 3.2 15.4 0.7 6.30 2.00

6.8 23.1 11.4 4.6 15.9 1.2 6.49 1.40 14.4 15.5 7.6 3.1 15.2 0.5 6.22 2.00

7.0 22.9 11.3 4.6 15.8 1.1 6.43 1.40 14.6 15.3 7.5 3.1 15.1 0.4 6.14 2.00

7.2 22.7 11.2 4.6 15.6 0.9 6.38 1.40 14.8 15.1 7.4 3.0 14.9 0.2 6.06 2.00

7.4 22.5 11.1 4.5 15.5 0.8 6.32 1.40 15.0 14.9 7.3 3.0 14.7 0.0 5.98 2.00

Calculations: Psia(rec) x DF = psia(final)
Psia(final) - 14.7 = psig(final)

Conversion Equivalents
0"Hg(vac) = 29.9"Hg = 1atm = 14.7psia = 0psig
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Table 9

Entech 4560SL Dynamic Standards Diluter

Mass Flow Controller Calibration

MFC #1 - Dilution Gas MFC #2 - Standard Gas Mix MFC #3 - Standard Gas Mix

Target Flow Software Target Flow Software Target Flow Software Target Flow Software Target Flow Software

Flow Measured Readout Flow Measured Readout Flow Measured Readout Flow Measured Readout Flow Measured Readout

cc/min cc/min cc/min cc/min cc/min cc/min cc/min cc/min cc/min cc/min cc/min cc/min cc/min cc/min cc/min Date Init.

1000 40 5.0 40 5.0

1000 40 5.0 40 5.0

1000 40 5.0 40 5.0

1000 40 5.0 40 5.0

1000 40 5.0 40 5.0

1000 40 5.0 40 5.0

1000 40 5.0 40 5.0

1000 40 5.0 40 5.0

1000 40 5.0 40 5.0

1000 40 5.0 40 5.0

1000 40 5.0 40 5.0

1000 40 5.0 40 5.0

1000 40 5.0 40 5.0

1000 40 5.0 40 5.0

1000 40 5.0 40 5.0

1000 40 5.0 40 5.0

1000 40 5.0 40 5.0

1000 40 5.0 40 5.0

1000 40 5.0 40 5.0

1000 40 5.0 40 5.0

Comments:
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Table 10 A

Flow Controller
Calibration Table

80% Capacity

Restrictor
Type

Restrictor
Orifice ID
(inches)

Sampling Time

6-Liter
Canister Flow

Rate
(CC/MIN)

1-Liter
Canister Flow

Rate
(CC/MIN)

#1 0.0080 5 Minutes NA 167.0

#1 0.0080 30 Minutes 167.0 26.7

#1 0.0080 1 Hour 83.0 13.3

#2 0.0050 2 Hour 41.0 6.7

#2 0.0050 3 Hour 27.7 4.4

#2 0.0050 4 Hour 20.8 3.4

#3 0.0035 6 Hour 13.8 NA

#3 0.0035 8 Hour 10.4 NA

#3 0.0035 12 Hour 6.9 NA

#4 0.0020 24 Hour 3.4 NA
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Table 10 B

Flow Controller
Calibration Table

90% Capacity

Restrictor
Type

Restrictor
Orifice ID
(inches)

Sampling Time

6-Liter
Canister Flow

Rate
(CC/MIN)

1-Liter
Canister Flow

Rate
(CC/MIN)

#1 0.0080 5 Minutes NA 180.0

#1 0.0080 30 Minutes 180.0 30.0

#1 0.0080 1 Hour 90.0 15.0

#2 0.0050 2 Hour 45.0 7.5

#2 0.0050 3 Hour 30.0 5.0

#2 0.0050 4 Hour 22.5 3.8

#3 0.0035 6 Hour 15.0 NA

#3 0.0035 8 Hour 11.3 NA

#3 0.0035 12 Hour 7.5 NA

#4 0.0020 24 Hour 3.8 NA



Compound List Report

Product: VTO15STD Volatile Organics

Matrix: AIR Air Jul 16, 2014 12:59 pm

Method List: VTO14/15 AIR Method Ref: TO-15 LJ44143

Report List: VTO15 AIR VOA TO15 List LJ40976

RL/MDL Factor: 1

Compound CAS No. RL MDL Units

Acetone 67-64-1 0.2 0.11 ppbv

1,3-Butadiene 106-99-0 0.2 0.034 ppbv

Benzene 71-43-2 0.2 0.025 ppbv

Bromodichloromethane 75-27-4 0.2 0.029 ppbv

Bromoform 75-25-2 0.2 0.035 ppbv

Bromomethane 74-83-9 0.2 0.033 ppbv

Bromoethene 593-60-2 0.2 0.035 ppbv

Benzyl Chloride 100-44-7 0.2 0.047 ppbv

Carbon disulfide 75-15-0 0.2 0.031 ppbv

Chlorobenzene 108-90-7 0.2 0.034 ppbv

Chloroethane 75-00-3 0.2 0.042 ppbv

Chloroform 67-66-3 0.2 0.024 ppbv

Chloromethane 74-87-3 0.2 0.079 ppbv

3-Chloropropene 107-05-1 0.2 0.037 ppbv

2-Chlorotoluene 95-49-8 0.2 0.032 ppbv

Carbon tetrachloride 56-23-5 0.2 0.025 ppbv

Cyclohexane 110-82-7 0.2 0.027 ppbv

1,1-Dichloroethane 75-34-3 0.2 0.027 ppbv

1,1-Dichloroethylene 75-35-4 0.2 0.052 ppbv

1,2-Dibromoethane 106-93-4 0.2 0.027 ppbv

1,2-Dichloroethane 107-06-2 0.2 0.023 ppbv

1,2-Dichloropropane 78-87-5 0.2 0.029 ppbv

1,4-Dioxane 123-91-1 0.2 0.12 ppbv

Dichlorodifluoromethane 75-71-8 0.2 0.03 ppbv

Dibromochloromethane 124-48-1 0.2 0.038 ppbv

trans-1,2-Dichloroethylene 156-60-5 0.2 0.07 ppbv

cis-1,2-Dichloroethylene 156-59-2 0.2 0.023 ppbv

cis-1,3-Dichloropropene 10061-01-5 0.2 0.025 ppbv

m-Dichlorobenzene 541-73-1 0.2 0.033 ppbv

o-Dichlorobenzene 95-50-1 0.2 0.029 ppbv

p-Dichlorobenzene 106-46-7 0.2 0.037 ppbv

trans-1,3-Dichloropropene 10061-02-6 0.2 0.025 ppbv

Ethanol 64-17-5 0.5 0.17 ppbv

Ethylbenzene 100-41-4 0.2 0.035 ppbv

Ethyl Acetate 141-78-6 0.2 0.061 ppbv

4-Ethyltoluene 622-96-8 0.2 0.032 ppbv

Freon 113 76-13-1 0.2 0.04 ppbv

Freon 114 76-14-2 0.2 0.031 ppbv

Heptane 142-82-5 0.2 0.021 ppbv

Hexachlorobutadiene 87-68-3 0.2 0.051 ppbv

Hexane 110-54-3 0.2 0.042 ppbv

2-Hexanone 591-78-6 0.2 0.064 ppbv

Isopropyl Alcohol 67-63-0 0.2 0.066 ppbv

Methylene chloride 75-09-2 0.2 0.13 ppbv

Methyl ethyl ketone 78-93-3 0.2 0.04 ppbv

Methyl Isobutyl Ketone 108-10-1 0.2 0.042 ppbv

Methyl Tert Butyl Ether 1634-04-4 0.2 0.041 ppbv

Methylmethacrylate 80-62-6 0.2 0.036 ppbv

Propylene 115-07-1 0.5 0.048 ppbv

Styrene 100-42-5 0.2 0.033 ppbv

1,1,1-Trichloroethane 71-55-6 0.2 0.024 ppbv

1,1,2,2-Tetrachloroethane 79-34-5 0.2 0.04 ppbv

1,1,2-Trichloroethane 79-00-5 0.2 0.035 ppbv

1,2,4-Trichlorobenzene 120-82-1 0.2 0.061 ppbv

1,2,4-Trimethylbenzene 95-63-6 0.2 0.029 ppbv

1,3,5-Trimethylbenzene 108-67-8 0.2 0.029 ppbv

2,2,4-Trimethylpentane 540-84-1 0.2 0.025 ppbv

Tertiary Butyl Alcohol 75-65-0 0.2 0.044 ppbv

Tetrachloroethylene 127-18-4 0.04 0.037 ppbv

Tetrahydrofuran 109-99-9 0.2 0.049 ppbv

Toluene 108-88-3 0.2 0.03 ppbv

Trichloroethylene 79-01-6 0.04 0.03 ppbv

Trichlorofluoromethane 75-69-4 0.2 0.029 ppbv

Vinyl chloride 75-01-4 0.2 0.031 ppbv

Vinyl Acetate 108-05-4 0.2 0.095 ppbv

m,p-Xylene 0.2 0.069 ppbv

o-Xylene 95-47-6 0.2 0.034 ppbv

Xylenes (total) 1330-20-7 0.2 0.034 ppbv

68 compounds reported in list VTO15
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APPENDIX C

SAMPLING VISIT PROCEDURES
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GENERAL PROCEDURES CHECKLIST

The following equipment will be requisitioned and inspected prior to the commencement of field
activities at the Westchester County Airport Hangar D1 Bay 1B site located in Harrison, New York.

Equipment Information Y N N/A

1. PID with an 10.2 eV lamp (or equivalent) available:

 Unit in working order

 Unit calibrated according to manufacturer’s specification

2a. Water level probe available:

 Unit is in working order

 Unit has been decontaminated

2b. pH/Conductivity/eH probe available:

 Unit is in working order

 Unit has been decontaminated

2c. Temperature probe available:

 Unit is in working order

 Unit has been decontaminated

2d. Turbidity meter available:

 Unit is in working order

 Unit has been decontaminated

2e. Disposable bailers and filters:

 Units have been ordered and received

Date:
__________________
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 Spare parts are on hand

Equipment Information Y N N/A

3. Proper drilling/sampling tools available:

 Equipment is in good shape

 Equipment has been decontaminated

4. All instruments successfully calibrated daily as required:

5. Pry bar available for removing man way covers (if needed):

6. Clean plastic sheeting available:

7. Coolers available:

8. Proper preservatives as listed in Section 4.0 of the QAPP:

9. Proper sample containers as listed in Section 4.0 of the QAPP
Work Scope available:

10. Field log book and writing utensils available:

11. Chain-of-Custody forms are available

12. Sample labels and custody seals are available

13. Decontamination equipment/supplies are available:

 Liqui-Nox

12. Sample labels and custody seals are available

13. Decontamination equipment/supplies are available:

 Liqui-Nox

 Distilled water

 Methanol

 Nitric Acid

 Cow trough & other buckets
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 Steam cleaner

 Containers for waste water available

Equipment Information Y N N/A

14. Work gloves are available:

15. Latex sampling gloves are available:

16. Tools, spare fittings, fuses, batteries, etc.:

17. Trip blanks and water for field blanks sent from the lab:

18. Aluminum foil for head space analysis:

N = No Y = Yes N/A = Not Applicable
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SOIL SAMPLING PROCEDURES CHECKLIST

The following procedures will be followed during the collection of soil samples from Westchester County
Airport Hangar D1 Bay 1B located in Harrison, New York.

Equipment Information Y N N/A

1. Equipment decontaminated:

 Decontaminate area prepared

 Cow trough & re-usable buckets steam cleaned

 Clean plastic used

 Equipment steam cleaned properly

 Equipment reloaded or staged to prevent contamination

2. PID properly calibrated :

3. Pre-sampling information logged in field log book (location, personnel,
etc.):

4. Sampling gloves worn prior to collecting the samples:

5. Samples preserved and secured properly:

6. Blanks and duplicates collected when required:

7. Blanks with proper ID and clearly indicated in field log book:

8. All field screening information logged for each boring location:

9. All instruments successfully calibrated daily as required:

10. “Hot Zone” sample determined for each boring location:

11. Samples properly labeled and shipped to the lab:

12. Disposable sampling equipment collected in a plastic bag for disposal:

Date:
__________________
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13. Decontamination procedures repeated when necessary:

Equipment Information Y N N/A

14. Holding times and shipment times for samples known:

15. Samples, with Chain-of-Custody, shipped when necessary and proper
cooler temperature confirmed immediately prior to shipment:

16. Confirm that lab received the samples:

Y = Yes N = No N/A = Not Applicable
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GROUNDWATER SAMPLING PROCEDURES
CHECKLIST

The following procedures will be followed during the collection of groundwater samples from
Westchester County Airport Hangar D1 Bay 1B located in Harrison, New York.

Equipment Information Y N N/A

1. Equipment decontaminated:

 Decontaminate area prepared

 Cow trough steam cleaned

 Clean plastic used

 Equipment steam cleaned properly

 Equipment reloaded or staged to prevent contamination

2. PID properly calibrated

3. Pre-sampling information logged in field log book (location, personnel,
etc.):

4. Sampling gloves worn prior to collecting the samples:

5. Samples preserved and secured properly:

Note: If turbidity does not stabilize, collect additional sample if requested by
the CPM. Field filter using field filters. Preserve and ship to lab. Sample ID
should be XX-XF (for filtered).

6. Blanks and duplicates collected when required:

7. Blanks with proper ID and clearly indicated in field log book:

8. All field screening information logged for each sampling location:

9. All instruments successfully calibrated daily as required:

10. Samples properly labeled and shipped to the lab:

Date:
__________________



Westchester County Airport Hangar D1 Bay 1B October 2014
Quality Assurance Project Plan Revision: 0

11. All disposable sampling equipment collected in a plastic bag for
disposal:

Equipment Information Y N N/A

12. Decontamination procedures repeated when necessary:

13. Holding times and shipment times for samples known:

14. Samples, with Chain-of-Custody, shipped when necessary and proper
cooler temperature confirmed immediately prior to shipment:

15. Confirm that lab received the samples:

Y = Yes N = No N/A = Not Applicable F = Filtered
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