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Executive Summary
EnSol, Inc. (EnSol) prepared this 2025 Annual Groundwater Monitoring and Corrective Action (GWMCA)
Report for the Lockwood Ash Disposal Site (Lockwood or the Facility) owned by Lockwood Hills LLC
(Lockwood Hills), pursuant to 40 C.F.R. § 257.90(e) of the federal Coal Combustion Residuals (CCR)
regulations.

Lockwood Hills initiated assessment monitoring on August 19, 2019, based on elevated levels of Appendix
III parameters in the groundwater downgradient of the landfill’s leachate treatment pond.  Concurrently, in
November 2019, Lockwood Hills completed corrective actions to eliminate discharge of leachate from the
treatment pond to groundwater pursuant to State requirements.  The Facility remained in post-remediation,
assessment monitoring at the beginning and end of the 2025 monitoring year.

The constituents and monitoring wells in which statistically significant increases (SSIs) were recorded
during the 2025 monitoring year are identified in Table 0-1.  Groundwater data were analyzed under an
intrawell statistical framework as described in the Facility’s Statistical Methods Demonstration (Daigler
Engineering PC, August 2019).  SSIs occurred during 2025 for all Appendix III parameters in at least one
downgradient well, except for fluoride.  One SSI of boron occurred in the MW-8401 background well
during 2025.

TABLE 0-1: APPENDIX III PARAMETER SSIs IN THE 2025 MONITORING YEAR
Background Wells Downgradient Wells

8401 8909SH 8909D 8910D 8911SH 8911D 8942D 1842

Boron Chloride Boron Boron Boron Boron TDS Boron
pH Calcium Calcium Chloride pH

TDS pH Sulfate TDS

Sulfate TDS
TDS

The constituents and monitoring wells in which statistically significant levels (SSLs) above their respective
groundwater protection standard (GWPS) were recorded during the 2025 monitoring year are identified in
Table 0-2.  The upgradient water quality appears to have influenced downgradient water quality,
contributing to observed SSLs.  Assessment monitoring of the Facility’s groundwater will continue.

TABLE 0-2: APPENDIX IV PARAMETER SSLs IN THE 2025 MONITORING YEAR
Background Wells Downgradient Wells

8401 8908SH 8908D 8909D 8910D 8911D 8942D 1842

Lithium Lithium Lithium Lithium Lithium Lithium Arsenic Lithium

Radium 226+228

On September 16, 2025, Lockwood Hills and the U.S. Environmental Protection Agency (EPA) finalized
a consent agreement under which Lockwood Hills would perform additional well installation and other
activities at the site.  After the new monitoring well network is established and interwell statistics are
implemented under the new network, as provided in the consent agreement with the EPA, the SSLs
identified above will be re-evaluated.  As appropriate, alternative source demonstrations or assessment of
corrective measures and related remedy selection will be completed based on analysis under the revised
groundwater monitoring network and statistical program.  Lockwood Hills implementation of the consent
agreement in 2025 is discussed in Section 2.8.  Additional implementation will occur in 2026.
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1. Introduction
EnSol, Inc. (EnSol) has prepared this 2025 Annual Groundwater Monitoring and Corrective Action
(GWMCA) Report for the Lockwood Ash Disposal Site (Lockwood or the Facility) owned by Lockwood
Hills LLC (Lockwood Hills), in accordance with sections of the United States Environmental Protection
Agency’s (EPA’s) federal Coal Combustion Residuals (CCR) regulations that address groundwater
monitoring and corrective action, 40 C.F.R. §§ 257.90-257.98.  This report includes documentation of the
status of Lockwood’s groundwater monitoring and corrective action program, a summary of key activities
completed in 2025, any issues encountered during the year, and corrective actions taken.  The report also
summarizes activities planned to be completed in 2026.  This report will be added to the facility’s operating
record and uploaded to the Facility’s publicly accessible website (https://lockwoodhillsllc.com/) in
accordance with §§ 257.90(f), 257.105(h), & 257.107(h).

1.1 Site Description
Lockwood Hills manages an ash monofill located in the Town of Torrey, Yates County, New York on
Swarthout Road.  Lockwood Hills maintains a 6 NYCRR Part 360 Solid Waste Management Facility permit
(Permit No. 8-5736-00005/00003) for this Facility issued by the New York State Department of
Environmental Conservation (NYSDEC).  Since spring 2011, well before the October 19, 2015 effective
date of the CCR Rule, Lockwood has not received newly generated CCR waste.

https://lockwoodhillsllc.com/
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2. Groundwater Monitoring Program Status
The CCR groundwater monitoring network for the Facility consists of 11 wells that monitor two water
bearing units: (1) a water table in unconsolidated glacial till; and (2) groundwater in the fractures of
underlying consolidated bedrock units.  As summarized below in Table 2-1, this network includes four
background wells at upgradient or cross-gradient locations and seven downgradient wells.  Additional wells
are planned as discussed in detail in Section 2.8, but have yet to be installed.  The locations of the existing
and proposed monitoring wells are presented on the Site Plan (Attachment 1).

TABLE 2-1: LOCKWOOD CCR PROGRAM MONITORING WELL NETWORK

(1) Cross-gradient monitoring wells used to supplement upgradient water quality data.

2.1 Key Actions Completed in 2025
1) Groundwater monitoring continued under the assessment monitoring program, which was

initiated in 2019 as provided in the Initial Notice of Operating Record Availability posted on
the publicly accessible website in August 2019.

2) All Appendix III well/parameter combinations except for fluoride and Appendix IV parameters
including antimony, arsenic, barium, chromium, mercury, and selenium for most well/parameter
combinations were evaluated for either updates to baseline statistics or a recalculation of initial
baseline statistics due to a change in analytical method.  See Section 2.4.2 for additional details.

3) The implementation of a new method with a lower practical quantitation limit for arsenic and
cadmium began in the fourth quarter of 2022.  The final well/parameter combination, arsenic in
MW-1842, had acquired enough valid data points to allow for a recalculation of initial baseline
statistics, establishing a new background concentration.

4) Lockwood Hills entered a consent agreement with the EPA that was finalized on September 16,
2025.  Several of the actions completed in 2025 relate to this consent agreement.  Details are
provided in Section 2.8.

5) As required under the consent agreement with the EPA, GWMCA Reports from 2019-2022
were amended and re-uploaded to the Lockwood CCR website as discussed further in Section
2.8.

6) A Groundwater Monitoring System Improvements Plan was submitted to and accepted by
NYSDEC during the 2025 reporting period.  This plan involves decommissioning and installing
groundwater monitoring wells to satisfy the requirements of the consent agreement with the
EPA and commitments made to the State under the Facility’s active permit.  The bidding process
for this work was also conducted in 2025.  A contractor was selected and a contract was
executed.  Details regarding the planned improvements are discussed further in Section 2.8.

7) Lockwood Hills prepared a written Sampling and Analysis Plan (SAP) specific to the CCR
groundwater monitoring program during the 2025 reporting period.  The Lockwood CCR Rule
SAP (EnSol, Inc, December 2025) is presented as Attachment 8.

GLACIAL TILL BEDROCK
Background Downgradient Background Downgradient
MW-8908SH1 MW-1842 MW-8401 MW-8909D

MW-8909SH MW-84041 MW-8910D
MW-8911SH MW-8908D1 MW-8911D

MW-8942D
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8) In 2025, Lockwood Hills began to explore potential options for beneficial use of the CCR stored
within the landfill.

2.2 Installation and Decommissioning of Wells
No wells were installed or decommissioned during 2025.

2.3 2025 Data Collection
A summary of the groundwater monitoring analytical data collected in 2025 is provided in Attachment 2.
Two assessment monitoring events were performed at Lockwood during 2025 by Adirondack
Environmental Services Inc (AES) of Albany, New York on March 19-21 and 27, 2025 and September 25-
26, 2025.  Additionally, four quarterly monitoring events were performed in compliance with the Facility’s
State solid waste management facility permit (Part 360 permit) during 2025 by AES on March 19-21 and
27, 2025, June 19-20, 2025, September 25-26, 2025, and November 7 and 10, 2025.  Sample and field data
collection were performed according to AES’s site-specific Field Sampling Standard Operating Procedure,
previously presented as Attachment 6 in the 2023 Annual GWMCA Report (EnSol,Inc., January 2024),
which is available on the Lockwood CCR website.  Laboratory Reports and field forms for all six events
are included in Attachment 61.  Appendix IV constituents arsenic, cadmium, mercury, and selenium, and
all Appendix III parameters, except for fluoride, were analyzed quarterly as part of the State groundwater
monitoring program.  Fluoride and the other Appendix IV constituents that are exclusive to the CCR
program were analyzed semi-annually during the first and third quarters in accordance with assessment
monitoring.

2.3.1 Groundwater Elevation and Flow Rate
During each monitoring event, groundwater elevations were measured in each well immediately prior to
purging.  A table summarizing the water level measurements in 2025 is provided in Attachment 3.  The rate
and direction of flow were determined following each monitoring event as shown in the calculation sheet
in Attachment 3.  The minimum and maximum flow rates calculated for the glacial till and bedrock units
during 2025 are presented below in Table 2-2.  Generalized groundwater potentiometric contours and the
general direction of groundwater flow at the site are shown for each quarter’s measurements on the Site
Plans in Attachment 1.  Groundwater flow appears to be predominately southeast to northwest in the
southern half of the site.  In the northern half of the site, groundwater flow takes on a stronger downward
gradient and typically shows an angle towards the Keuka Lake Outlet in the northwestern corner, especially
in the glacial till.  During 2025, the downward vertical gradient for the MW-8908 couplet on the eastern
side of the site ranged from 0.03 to 0.06, while the downward vertical hydraulic gradient for the MW-8909
couplet in the northwestern part of the site increased from 0.59 to 0.64 throughout the year.

TABLE 2-2: HORIZONTAL GROUNDWATER FLOW RATES
Flow Rate in Glacial Till

(feet/year)
Flow Rate in Bedrock

(feet/year)

Minimum 0.24 30.42

Maximum 0.26 32.61

1 Note that the quarterly laboratory reports, which include shared analytes with the State groundwater monitoring
program, also include additional sampling locations that are not part of this program.  Semi-annual CCR exclusive
analytes are provided in a separate report resulting in two laboratory reports in the first and third quarters.
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2.4 Statistical Analysis

2.4.1 General
The datasets for the Appendix III constituents, including the 2025 groundwater monitoring events are
provided in Tables 1 through 11 in Attachment 4.  Tables 1 through 11 provided in Attachment 5, present
the existing datasets for Appendix IV constituents.  In these tables, data are formatted in the following
manner:

¶ Background data used to calculate intrawell trigger values (Appendix III parameters) or to calculate
intrawell background values (Appendix IV parameters) are italicized and bracketed by thick lines;

¶ Strikethroughs indicate a data point was removed from the dataset.  Valid reasons for which a
specific data point would be excluded from the statistical analysis, include identification of a point
as an outlier, a non-detect data point that is associated with a reporting limit greater than detected
values in the same dataset (6 NYCRR Part 360 rule), and data rejected as a result of data validation.
Due to the highly variable detection limits of the radium 226+228 results, this parameter includes
all non-detects in statistical analysis despite having lower detections than some non-detects;

¶ Grayed out data indicate data that may have been used previously but were replaced in subsequent
systematic updating of the baseline statistics.  Legitimate reasons for replacing the baseline
statistics dataset include a shift in detection limits, especially one associated with a change in
analytical method, statistically significant trending in a background well, and a statistically
significant downward trend in a downgradient well which results in a more conservative trigger;

¶ SSIs are printed in bold.  SSIs remain in bold even if the applicable trigger has been updated and
the result would no longer be considered an SSI using the new trigger value.  SSLs that exceed the
GWPS are shaded with a gray background.  SSIs in replaced datasets (grayed out data) are no
longer shown in bold;

¶ An apostrophe next to an Appendix IV constituent name indicates that the method detection limit
rather than the reporting limit was used as the censoring value.  This is applicable to barium and
lithium only; and

¶ The monitoring program includes a field duplicate that is taken from MW-8909D.  Both data points
are included in the Tables in Attachments 4 and 5.  The duplicate measurements are arithmetically
averaged during statistical analysis.

2.4.2 Baseline Statistics
With the exception of fluoride, all Appendix III parameters and two Appendix IV parameters had
accumulated at least eight datapoints since the last update to the baseline statistics.  Therefore, all
well/parameter combinations for boron, calcium, chloride, pH, sulfate, total dissolved solids (TDS),
mercury, and selenium were evaluated to determine whether an update to the baseline statistics (i.e., the
calculated intrawell trigger values (Appendix III parameters) or calculated intrawell background values
(Appendix IV parameters)) was appropriate.

In addition to the above, all well/parameter combinations of chromium, except for MW-1842, and all
well/parameter combinations of barium, except for MW-8909SH, MW-8909D, MW-8910D, and MW-
1842, were found to have greater than eight valid datapoints since their last baseline update and were
evaluated for updates to their baseline statistics.

Beginning in the fourth quarter of 2022, a new analytical method was used for arsenic and cadmium analysis
to achieve a lower practical quantitation limit.  The baseline statistics for all but arsenic in one well were
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replaced in 2024 and reported with the 2024 GWMCA Report (EnSol, Inc., January 2025).  The remaining
well/parameter combination needing replacement, arsenic in MW-1842, acquired enough valid data points
to complete initial baseline statistics for data analyzed using the new method, following the second quarter
sampling event.  The background level for arsenic in MW-1842 was recalculated.  No adjustment to the
GWPS was necessary.

Similarly, a new analytical method for antimony was implemented during the first quarter of 2021 to
achieve a lower practical quantitation limit.  During the 2025 monitoring period, all wells acquired enough
valid data points to complete initial baseline statistics under the new method, except for MW-1842 which
was updated for the new method in 2023.  Background levels were recalculated and GWPSs were adjusted
accordingly.  Summary tables for each parameter for all statistics performed in 2025 along with the
supporting statistical package data sheets are included in Attachment 7.  The updates to the applicable
well/parameter statistics are reflected in the Tables provided in Attachments 4 and 5.

2.5 Summary of Exceedances
The following tables provide a summary of the exceedances observed during the 2025 monitoring period.
The quarters during 2025 in which SSIs were observed are as indicated.  Confirmed SSIs, meaning the
observance of two or more consecutive SSIs, are shaded.  In Table 2-4 only, red text indicates SSLs or
values greater than their respective GWPSs.  Note that these values observed in 2025 were recorded prior
to the updates to the groundwater monitoring network and statistical framework to be implemented under
the consent agreement with the EPA.

TABLE 2-3: 2025 EXCEEDANCES OF APPENDIX III TRIGGER VALUES (SSIs)
Well Boron Calcium Chloride Fluoride pH Sulfate TDS

B
ac

kg
ro

un
d MW-8401 Q4

MW-8404
MW-8908SH
MW-8908D

D
ow

ng
ra

di
en

t

MW-8909SH Q4 Q1Ҩ/Q2ҧ/Q4ҧ

MW-8909D Q3 Q2 Q2-Q4

MW-8910D Q1-Q4 Q1-Q4 Q4ҧ Q1-Q4 Q1/Q3

MW-8911SH Q2/Q4 Q1-Q4 Q1-Q4 Q1-Q2

MW-8911D Q1-Q4 Q2Ҩ-Q3Ҩ Q1

MW-8942D Q1

MW-1842 Q1/Q3

Notes:
(1) Shaded values indicate confirmed SSIs.
(2) Up (ó) and down (ô) arrows in pH column indicate whether the upper limit (SSI) or the lower limit (SSD) of
the trigger value range was compromised.
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TABLE 2-4: 2025 EXCEEDANCES OF APPENDIX IV CALCULATED BACKGROUND
VALUES AND/OR GROUNDWATER PROTECTION STANDARDS (SSLs)

Well Sb As Ba Cr Pb Li Mo Ra 226+228
B

ac
kg

ro
un

d MW-8401 Q1/Q3 Q1

MW-8404 Q3-Q4 Q3 Q3 Q3

MW-8908SH Q1 Q3

MW-8908D Q4 Q1/Q3

D
ow

ng
ra

di
en

t

MW-8909SH Q4 Q1

MW-8909D Q2/Q4 Q1/Q3

MW-8910D Q4 Q1/Q3

MW-8911SH
MW-8911D Q4 Q1/Q3 Q3

MW-8942D Q2/Q4 Q1

MW-1842 Q3-Q4 Q1 Q1
Notes:
(1) Quarters noted are above their calculated background values.
(2) Red values are at statistically significant levels (SSLs), meaning they are above the groundwater
protection standard.
(3) Shaded values indicate confirmed SSIs.
(4) Fluoride, a shared Appendix III and IV parameter is presented in Table 2-3 only.

A comparison of the 2025 SSL concentrations to their respective background values and GWPS is presented
in Table 2-5.

TABLE 2-5: COMPARISON OF 2025 SSLs TO CALCULATED BACKGROUND AND
GROUNDWATER PROTECTION STANDARD CONCENTRATIONS

Parameter Well Unit
Concentration

BKG GWPS SSL

Lithium

MW-8401 mg/L Detect 0.04 0.107/0.108
MW-8908SH mg/L 0.025 0.04 0.046
MW-8908D mg/L 0.034 0.04 0.063/0.051
MW-8909D mg/L Detect 0.04 0.047/0.080
MW-8910D mg/L 0.04 0.04 0.100/0.102
MW-8911D mg/L Detect 0.04 0.096/0.082
MW-1842 mg/L Detect 0.04 0.046

Arsenic MW-8942D µg/L 9.6 10.0 14.2/20.5
Radium 226+228 MW-8908SH pCi/L Detect 5.0 5.16

The majority of SSLs in 2025 are for lithium, with one each for arsenic and radium 226+228.  The presence
of lithium in three of the four background wells suggests that the source of lithium is upgradient of the
Facility.  The SSL of radium was within the cross-gradient well MW-8908SH, indicating that the facility
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is not the source of this exceedance.  Arsenic was detected at a SSL in the downgradient well MW-8942D
in the second and fourth quarter of 2025.  Elevated arsenic is not new to this well.  Prior to the change in
method in 2022 and the subsequent reset of baseline statistics in 2024, the calculated background value had
been significantly higher.  With a dataset of 42 results between 2012 and 2023, the previous calculated
background value was 18.9 µg/L.  Removal of an outlier from the new baseline dataset created the
uncharacteristically low calculated background presented in Table 2-5.

Lockwood Hills is in the process of transitioning their statistical framework as required in the consent
agreement with the EPA.  The change will use a new metric for SSL determination, namely comparison of
the GWPS to the lower confidence limit of the mean using the full dataset rather than a simple one to one
comparison of each datapoint.  Once implemented, the probability of false positives when determining
SSLs will be significantly reduced.  This new method of comparison was applied to arsenic in MW-8942D
using the whole data set from the first event analyzed with the new method.  The 13-point dataset no longer
had any outliers and transformed log-normal.  The 95% lower confidence limit around the geometric mean
was calculated to be 6.74 µg/L which is less than the GWPS of 10 µg/L.  Thus, the SSL of arsenic in MW-
8942D is considered a false positive at this time. The supporting documentation for this analysis is provided
in Attachment 7.

Further, SSIs and SSLs cannot be definitively determined at this time because the statistics and GWPSs are
being re-evaluated under the ongoing consent agreement with the EPA.  After the new monitoring well
network is established and interwell statistics have been fully implemented, as provided by the consent
agreement, the groundwater data will be reanalyzed and SSLs identified above will be revisited.  If any
SSLs remain based on that analysis, the facility will prepare any notification required under 40 C.F.R. §
257.95(g) and characterize the nature and extent of any releases and relevant site conditions in accordance
with 40 C.F.R. § 257.95(g)(1).  Additionally, within 90 days of finding that any Appendix IV constituent
has been detected at an SSL exceeding the GWPS, the facility will either initiate an assessment of corrective
measures or prepare an alternative source demonstration pursuant to 40 C.F.R. § 257.95(g)(3).

2.6 Problems and Corrective Actions
The NYSDEC determined that select downgradient monitoring wells, namely three downgradient well
couplets MW-8909, MW-8910, and MW-8911 which are now included as part of Lockwood’s CCR
groundwater monitoring system, had likely been impacted by the unlined leachate pond.  Parameters
covered under 40 C.F.R. 257, Appendix III, most notably boron, are among the parameters the NYSDEC
found to be elevated above background levels.  Lockwood Hills and the NYSDEC entered into a Consent
Order (Case No. R8-20140710-47) with the primary objective of developing and implementing a plan to
eliminate discharge of leachate from the leachate pond to groundwater.

An assessment of corrective measures and selection of remedy were completed as part of the Consent Order.
The remedy chosen was to remediate the leachate pond by removing and properly disposing of accumulated
sediments, installing a geomembrane liner system, and adding enhanced treatment through a step aerator at
the inlet to the Treatment Pond.  This work was completed in 2019, but levels of Appendix III parameters
remain elevated

Additionally, sampling of downgradient monitoring well MW-8910SH has been hampered by insufficient
recovery.  During all four sampling events in 2025, the well purged dry, and did not recover within the
required 24 hours.  To remedy both situations, Lockwood is moving forward with installation of a new
monitoring well network outlined within the Groundwater Monitoring System Improvement Plan as
discussed in Section 2.8, that will enable monitoring of well affected by the leachate pond and not the
landfill to be eliminated from the program.  As discussed in Section 2.9, this corrective action is scheduled
to occur in 2026.
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2.7 2025 Monitoring Program Transitions
All well/parameter combinations began and ended in Lockwood’s assessment monitoring program for
2025.

2.8 EPA Consent Agreement Progress
On September 16, 2025, Lockwood Hills entered into a consent agreement with the EPA.  The consent
agreement included a number of actions items, some of which were fully completed in 2025 and others that
were at least initiated.  The following progress was made toward completion of the consent agreement’s
action items during 2025:

¶ Previously submitted GWMCA Reports from 2019, 2020, 2021, and 2022 were amended to
include, to the extent available for each sampling event, laboratory analytical reports, statistical
analysis reports, well installation reports, and field data sheets.  Additionally, Figure 1 in the 2022
GWMCA Report was corrected to display the proper groundwater elevation measurements.  All
amended reports were posted to the publicly available Lockwood CCR website on October 6, 2025.

¶ With completion of the new initial baseline statistics for arsenic in MW-1842, all well/parameter
combinations affected by the analytical method changes that were initiated in 2022 have now have
their background statistics recalculated with adjustments to the GWPS made as necessary.  As
provided in the consent agreement, all parameters are presently analyzed with practical quantitation
limits that are appropriately below their respective GWPS with background levels being updated
systematically according to the active Statistical Methods Demonstration.

¶ To ensure that all Appendix III and IV parameters are analyzed in future sampling events to the
appropriate practical quantitation limits, Lockwood Hills conducted a series of meetings with both
analytical and field personnel from their laboratory, AES.  The meetings were designed to both
clearly impart the requirements of the CCR groundwater monitoring program and to solicit
feedback on practicality.  After the meetings concluded, the Lockwood CCR Rule SAP (EnSol,
Inc, December 2025; see Attachment 8) was written to document the standard procedures as agreed
upon.  The implementation of this SAP will begin with the first sampling event in 2026.

¶ The Groundwater Monitoring System Improvements Plan was developed to install a total of
fourteen monitoring wells, exceeding the twelve wells and/or piezometers required by the consent
agreement.  The plan includes five well couplets screened in the glacial till and the bedrock units
and one well triplet screened in each of the three distinct bedrock units found on site.  As outlined
in the consent agreement, the targeted locations are as follows: along the east-northeastern, southern
near eastern corner, northern, and western landfill waste boundaries; between the MW-1842/MW-
8942D couplet and the northwest corner of the landfill; and between the MW-1842/MW-8942D
couplet and the northeast corner of the landfill.  Replacement of MW-8910SH is also planned.  The
proposed locations of these wells, and identification of three wells proposed for decommissioning
in the Groundwater Monitoring System Improvements Plan are shown within the Site Plan found
in Attachment 1.  Prior to installation of new monitoring wells at this State-permitted Facility, the
Groundwater Monitoring System Improvements Plan had to be approved by the NYSDEC.  A plan
consistent with the consent agreement was initially submitted for State approval on July 18, 2025.
Following minor revisions, the Final Plan, dated September 4, 2025, was approved by the NYSDEC
on September 5, 2025.  Once approved, the plan was put out to bid, a winning contractor was
selected and is now under contract to implement the Plan in 2026.  The minimum twelve wells
outlined in the EPA consent agreement are to be installed by April 14, 2026.
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2.9 Projected Activities for 2026
Lockwood Hills plans to install fourteen new monitoring wells during 2026.  Following installation and
development, a Monitoring Well Installation Report will be prepared to document the construction
materials and methods, borehole logs, well diagrams, soils laboratory testing results, in-situ hydraulic
conductivity testing results (if performed), and well development methods and results.  The Monitoring
Well Installation Report and well survey data for each of the newly installed piezometer or monitoring well
will be provided in the Annual GWMCA Report for 2026.  In accordance with the consent agreement, the
2026 Annual GWMCA Report will also include potentiometric surface maps and all groundwater elevation
data from the newly installed piezometers and monitoring wells.

Upon installation, two of the new well couplets along the northern border of the landfill (MW-2602 and
MW-2603) must immediately begin initial baseline monitoring per the EPA consent agreement.  The initial
baseline monitoring program will consist of eight sampling events for all Appendix III and Appendix IV
constituents within the first six months.  Thus, the entire baseline monitoring program is expected to be
completed in 2026.  The remaining ten wells are initially slated to be observation wells.  The installation of
these observation wells will be followed by initiation of four quarterly synoptic groundwater measurements
at all monitoring and observation wells onsite.  It is expected that three of the four quarterly synoptic
groundwater measurement events will occur in 2026.

Assessment monitoring of the existing monitoring well network will continue during 2026 while the new
monitoring wells are in baseline sampling.  The existing monitoring wells will be sampled on at least a
semi-annual basis per 40 C.F.R. 257.95(d)(1) for all Appendix III and Appendix IV constituents.  Within
90 days of each sampling event, a comparison of measured concentrations against their respective
calculated trigger values or background levels and relevant GWPSs will be performed under the existing
statistical framework.  Assessment monitoring will continue in this manner until the new monitoring well
network is established.  An update to the baseline statistics will be completed for the applicable
well/parameter combinations following receipt of the second quarter CCR program data package.

Beginning in 2023, the analytical method for beryllium and cobalt analysis was changed.  It is expected
that enough valid data points will be available after both semi-annual events in 2026 to allow for a
recalculation of initial baseline statistics for all well/parameter combinations of beryllium and cobalt using
data reported under the new method.

Based on the consent agreement with the US EPA, the facility will transition their statistical analysis from
the intrawell framework currently in place, to an interwell framework in which the upgradient well data is
pooled to determine background and then applied to assess the downgradient water quality.  This transition
will begin within 90 days of the last initial baseline monitoring event of the new 2026 series monitoring
wells.  The last event is expected to occur in October or November 2026, thus this transition may not be
completed until 2027.  A revised Statistical Methods Demonstration will be developed and certified as part
of this transition.
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оκнмκнлнрмплл псΦр млΦу лΦомтΦп нмм рмр
сκмфκнлнрмпфл ппΦп мнΦо ππ тΦо нлт прл
фκнрκнлнрмтнл пфΦр мп лΦо тΦрннт рнл
ммκтκнлнр муллппΦп ммΦу ππ у нмл прл
оκнмκнлнрорм псΦф фΦсп лΦсстΦу нмр птр
сκмфκнлнротф птΦп млΦт ππ тΦс ннр пср
фκнрκнлнроро птΦф мм лΦсо тΦрннф орл
ммκтκнлнр плмпоΦо млΦс ππ у нмм пмл
оκнмκнлнрмммл рмΦф тΦпт лΦостΦт мфр рпр
сκмфκнлнрммул рп фΦтф ππ тΦп мфн ппл
фκнрκнлнрммнл птΦо млΦо лΦоп тΦпмфм псл
ммκтκнлнр мнмлптΦо фΦом ππ тΦу муу пур
оκнмκнлнропн ррΦп нΦрт лΦрптΦр ннт стр
сκмфκнлнрнум соΦт нΦто ππ тΦр ннс рфл
фκнрκнлнромл тн нΦпо лΦрр тΦсннр птр
ммκтκнлнр онрслΦс нΦфс ππ тΦт нмс пфл
оκнмκнлнропн ррΦп нΦрт лΦсутΦр ннт стр
сκмфκнлнрнму пу нΦлт ππ уΦм нум рлр
фκнрκнлнррмт ссΦн ғн лΦтм тΦснтн рур
ммκтκнлнр онуслΦо нΦот ππ у нсф рлр
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[ƻŎŀǘƛƻƴ
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5ŀǘŜ
¢ƻǘŀƭ !ƴǘƛƳƻƴȅ
όҡƎκ[ύ

¢ƻǘŀƭ 
!ǊǎŜƴƛŎ
όҡƎκ[ύ

¢ƻǘŀƭ 
.ŀǊƛǳƳ 
όҡƎκ[ύȫ

¢ƻǘŀƭ .ŜǊȅƭƭƛǳƳ 
όƳƎκ[ύ

¢ƻǘŀƭ 
/ŀŘƳƛǳƳ 
όҡƎκ[ύ

¢ƻǘŀƭ 
/ƘǊƻƳƛǳƳ 
όҡƎκ[ύ

¢ƻǘŀƭ /ƻōŀƭǘ 
όƳƎκ[ύ

 CƭǳƻǊƛŘŜ
όƳƎκ[ύ

¢ƻǘŀƭ [ŜŀŘ 
όƳƎκ[ύ

¢ƻǘŀƭ [ƛǘƘƛǳƳ 
όƳƎκ[ύȫ

¢ƻǘŀƭ 
aŜǊŎǳǊȅ 
όҡƎκ[ύ

¢ƻǘŀƭ 
aƻƭȅōŘŜƴǳƳ
όƳƎκ[ύ

 wŀŘƛǳƳ 
ннсҌнну
όǇ/ƛκ[ύ

¢ƻǘŀƭ 
{ŜƭŜƴƛǳƳ 
όҡƎκ[ύ

¢ƻǘŀƭ ¢ƘŀƭƭƛǳƳ 
όƳƎκ[ύ

оκмфκнлнр лΦр ғмΦл роΦл ғлΦлллрғмΦл ғоΦт ғлΦллр ғлΦн ғлΦллр лΦмлт ғлΦн лΦлм ғмΦмфғр ғлΦлллр
сκмфκнлнр ππ ғмΦл ππ ππ ғмΦл ππ ππ ππ ππ ππ ғлΦн ππ ππ ғр ππ
фκнрκнлнр ғлΦп ғмΦл рфΦо ғлΦлллр ғмΦл ғмл ғлΦллр ғлΦн ғлΦллр лΦмлу ғлΦн ғлΦлм ғмΦсл ғр ғлΦлллр
ммκтκнлнр ππпΦо ππ ππ ғмΦл ππ ππ ππ ππ ππ ғлΦн ππ ππ ғр ππ
оκмфκнлнр ғлΦп ғмΦл прΦл ғлΦлллрғмΦл ғоΦт ғлΦллр ғлΦн ғлΦллр ғлΦлно ғлΦн ғлΦлм ғмΦтмғр ғлΦлллр
сκмфκнлнр ππ ғмΦл ππ ππ ғмΦл ππ ππ ππ ππ ππ ғлΦн ππ ππ ғр ππ
фκнрκнлнр лΦу мΦо млл ғлΦлллр ғмΦл ғмл ғлΦллр ғлΦн лΦллу ғлΦллф ғлΦн ғлΦлм мΦфт ғр ғлΦлллр
ммκтκнлнр ππпΦр ππ ππ ғмΦл ππ ππ ππ ππ ππ ғлΦн ππ ππ ғр ππ
оκмфκнлнр ғлΦп ғмΦл осΦл ғлΦлллрғмΦл ғоΦт ғлΦллр ғлΦн ғлΦллр лΦлпс ғлΦн ғлΦлм ғнΦлмғр ғлΦлллр
сκмфκнлнр ππ ғмΦл ππ ππ ғмΦл ππ ππ ππ ππ ππ ғлΦн ππ ππ ғр ππ
фκнрκнлнр ғлΦп ғмΦл олΦт ғлΦлллр ғмΦл ғмл ғлΦллр ғлΦн ғлΦллр ғлΦллф ғлΦн ғлΦлм рΦмсғр ғлΦлллр
ммκтκнлнр ππрΦф ππ ππ ғмΦл ππ ππ ππ ππ ππ ғлΦн ππ ππ ғр ππ
оκмфκнлнр ғлΦп ғмΦл мсΦл ғлΦлллрғмΦл ғоΦт ғлΦллр ғлΦн ғлΦллр лΦлсо ғлΦн ғлΦлм ғнΦлсғр ғлΦлллр
сκмфκнлнр ππ ғмΦл ππ ππ ғмΦл ππ ππ ππ ππ ππ ғлΦн ππ ππ ғр ππ
фκнрκнлнр ғлΦп ғмΦл моΦн ғлΦлллр ғмΦл ғмл ғлΦллр ғлΦн ғлΦллр лΦлрм ғлΦн ғлΦлм ғмΦрт ғр ғлΦлллр
ммκтκнлнр ππрΦу ππ ππ ғмΦл ππ ππ ππ ππ ππ ғлΦн ππ ππ ғр ππ

оκмфκнлнр лΦп нΦт нрΦл ғлΦлллрғмΦл ғоΦт ғлΦллр лΦтф ғлΦллр лΦлнр ғлΦн лΦлмп ғнΦроғр ғлΦлллр
сκмфκнлнр ππ рΦр ππ ππ ғмΦл ππ ππ ππ ππ ππ ғлΦн ππ ππ ғр ππ
фκнрκнлнр ғлΦп оΦр нсΦо ғлΦлллр ғмΦл ғмл ғлΦллр ғлΦнл ғлΦллр ғлΦллф ғлΦн лΦлму ғмΦпт ғр ғлΦлллр
ммκтκнлнр ππуΦо ππ ππ ғмΦл ππ ππ ππ ππ ππ ғлΦн ππ ππ ғр ππ
оκмфκнлнрғлΦпκғлΦп ғмΦлκғмΦл прΦлκптΦл ғлΦлллрκғлΦлллрғмΦлκғмΦл ғоΦтκғоΦт ғлΦллрκғлΦллр лΦтуκлΦтт ғлΦллрκғлΦллр лΦлпсκлΦлпу ғлΦнκғлΦн лΦлноκлΦлнп ғмΦулκғмΦттғрκғр ғлΦлллрκғлΦлллр
сκмфκнлнр ππ оΦтκоΦу ππ ππ ғмΦлκғмΦл ππ ππ ππ ππ ππ ғлΦнκғлΦн ππ ππ ғрκғр ππ
фκнрκнлнрғлΦпκғлΦпмΦфκнΦнутΦуκфлΦт ғлΦлллрκғлΦлллр ғмΦлκғмΦл ғмлκғмл ғлΦллрκғлΦллр лΦумκлΦум ғлΦллрκғлΦллр лΦлтфκлΦлул ғлΦнκғлΦн лΦлопκлΦлор мΦоуκмΦро ғрκғр ғлΦлллрκғлΦлллр
ммκтκнлнр ππуΦоκсΦо ππππ ғмΦлκғмΦл ππ ππ ππ ππ ππ ғлΦнκғлΦн ππ ππ ғрκғр ππ
оκмфκнлнр лΦр ғмΦл нфΦл ғлΦлллрғмΦл ғоΦт ғлΦллр лΦом ғлΦллр лΦм ғлΦн лΦлп ғнΦонғр ғлΦлллр
сκмфκнлнр ππ ғмΦл ππ ππ ғмΦл ππ ππ ππ ππ ππ ғлΦн ππ ππ ғр ππ
фκнрκнлнр ғлΦп ғмΦл нрΦу ғлΦлллр ғмΦл ғмл ғлΦллр лΦо ғлΦллр лΦмлн ғлΦн лΦлпф ғнΦлл ғр ғлΦлллр
ммκтκнлнр ππпΦр ππ ππ ғмΦл ππ ππ ππ ππ ππ ғлΦн ππ ππ ғр ππ
оκмфκнлнр ғлΦп фΦм нрΦл ғлΦлллрғмΦл ғоΦт ғлΦллр лΦсс ғлΦллр ғлΦлно ғлΦн лΦлну ғмΦфтғр ғлΦлллр
сκмфκнлнр ππ мнΦр ππ ππ ғмΦл ππ ππ ππ ππ ππ ғлΦн ππ ππ ғр ππ
фκнрκнлнр ғлΦп фΦт нпΦо ғлΦлллр ғмΦл ғмл ғлΦллр лΦсо ғлΦллр ғлΦллф ғлΦн лΦлот ғмΦоп ғр ғлΦлллр
ммκтκнлнр ππмуΦн ππ ππ ғмΦл ππ ππ ππ ππ ππ ғлΦн ππ ππ ғр ππ
оκмфκнлнр ғлΦп ғмΦл мтΦл ғлΦлллрғмΦл ғоΦт ғлΦллр лΦос ғлΦллр лΦлфс ғлΦн ғлΦлм ғнΦмуғр ғлΦлллр
сκмфκнлнр ππ мΦо ππ ππ ғмΦл ππ ππ ππ ππ ππ ғлΦн ππ ππ ғр ππ
фκнрκнлнр ғлΦп мΦм мрΦм ғлΦлллр ғмΦл ғмл ғлΦллр лΦоп ғлΦллр лΦлун ғлΦн лΦлмн ғмΦнр ғр ғлΦлллр
ммκтκнлнр ππрΦн ππ ππ ғмΦл ππ ππ ππ ππ ππ ғлΦн ππ ππ ғр ππ
оκмфκнлнр лΦр пΦф нфΦл ғлΦлллрғмΦл ғоΦт ғлΦллр лΦрп ғлΦллр лΦлот ғлΦн ғлΦлм ғнΦпуғр ғлΦлллр
сκмфκнлнр ππ мпΦн ππ ππ ғмΦл ππ ππ ππ ππ ππ ғлΦн ππ ππ ғр ππ
фκнрκнлнр ғлΦп уΦс он ғлΦлллр ғмΦл ғмл ғлΦллр лΦрр ғлΦллр ғлΦллф ғлΦн ғлΦлм ғмΦрм ғр ғлΦлллр
ммκтκнлнр ππнлΦр ππ ππ ғмΦл ππ ππ ππ ππ ππ ғлΦн ππ ππ ғр ππ
оκмфκнлнр ғлΦп нΦф ппΦл ғлΦлллрғмΦл с ғлΦллр лΦсу ғлΦллр лΦлпс ғлΦн ғлΦлм ғмΦумғр ғлΦлллр
сκмфκнлнр ππ мΦр ππ ππ ғмΦл ππ ππ ππ ππ ππ ғлΦн ππ ππ ғр ππ
фκнрκнлнр ғлΦп нΦм отΦо ғлΦлллр ғмΦл ғмл ғлΦллр лΦтм ғлΦллр ғлΦллф ғлΦн лΦлн ғмΦснғр ғлΦлллр
ммκтκнлнр ππрΦс ππ ππ ғмΦл ππ ππ ππ ππ ππ ғлΦн ππ ππ ғр ππ
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Groundwater Level Monitoring Data 
and Flow Rate Calculation 
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a²πуплмсслΦнф сΦлр српΦнп рΦоу српΦфм уΦпн срмΦут тΦту срнΦрм
a²πуплпслнΦто рΦоп рфтΦоф рΦрп рфтΦмф ммΦтн рфмΦлм рΦту рфсΦфр
a²πуфлу{IсмнΦтт рΦрн слтΦнр рΦно слтΦрп млΦуп слмΦфо млΦст слнΦм
a²πуфлу5смнΦфт сΦту слсΦмф сΦнт слсΦт ммΦрн слмΦпр ммΦпт слмΦр

a²πуфлф{IрсмΦсо мнΦп рпфΦно ммΦсо ррл ммΦу рпфΦуо мрΦмф рпсΦпп
a²πуфлф5рсмΦф прΦур рмсΦлр прΦпп рмсΦпс псΦом рмрΦрф псΦсм рмрΦнф
a²πуфмл{IрруΦрр муΦнп рплΦом муΦтс рофΦтф мтΦрл рпмΦлр мтΦтр рплΦул
a²πуфмл5рруΦоп нрΦлт рооΦнт нрΦлу рооΦнс нсΦло ронΦом нуΦло ролΦом
a²πуфмм{IррсΦфн нлΦрт росΦор мфΦср ротΦнт нлΦор росΦрт нлΦр росΦпн
a²πуфмм5ррсΦфм омΦуо рнрΦлу олΦнм рнсΦтл онΦрт рнпΦоп ооΦлп рноΦут
a²πуфпн5рруΦфр муΦос рплΦрф мтΦф рпмΦлр нлΦну роуΦст нмΦф ротΦлр
a²πмупнррфΦн тΦло ррнΦмт сΦлн рроΦму тΦст ррмΦро фΦрт рпфΦсо

OW-9306 рссΦнн пΦтп рсмΦпу рΦму рсмΦлп моΦон ррнΦф мсΦор рпфΦут
OW-7741 рууΦлр нпΦло рспΦлн ноΦно рспΦун нсΦно рсмΦун нрΦтф рснΦнс
OW-8402 сспΦлф сΦну сртΦум пΦрт срфΦрн уΦмр сррΦфп уΦм сррΦфф
OW-8405 рфлΦум 5Ǌȅ ғррсΦлм 5Ǌȅ ғррсΦлм 5Ǌȅ ғррсΦлм 5Ǌȅ ғррсΦлм
OW-8406 рсфΦрр мпΦпм рррΦмп мпΦм рррΦпр мфΦлс ррлΦпф нлΦоо рпфΦнн
OW-8403 сспΦлт уΦмт сррΦф уΦму сррΦуф тΦпр срсΦсн тΦмс срсΦфм
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!¢¢!/Ia9b¢ о

[ƻŎƪǿƻƻŘ Iƛƭƭǎ [[/
//w wǳƭŜ нлнр !ƴƴǳŀƭ DǊƻǳƴŘǿŀǘŜǊ aƻƴƛǘƻǊƛƴƎ ŀƴŘ /ƻǊǊŜŎǘƛǾŜ !Ŏǘƛƻƴ wŜǇƻǊǘ

DǊƻǳƴŘǿŀǘŜǊ Cƭƻǿ wŀǘŜǎ

.¸Υ .W5Σ мκмпκнс
/IY5Φ .¸Υ .!a!Σ мκнмκнс 

hōƧŜŎǘƛǾŜΥ 5ŜǘŜǊƳƛƴŜ ƎǊƻǳƴŘǿŀǘŜǊ Ŧƭƻǿ ǊŀǘŜǎ ōŜǘǿŜŜƴ ƳƻƴƛǘƻǊƛƴƎ ǿŜƭƭǎ ŀǘ ǘƘŜ [ƻŎƪǿƻƻŘ !ǎƘ 5ƛǎǇƻǎŀƭ {ƛǘŜ

YƴƻǿƴǎΥ
ω  [ Ґ ффоΦооŦǘ
ω  [ Ґ нмрнΦтсŦǘ

ω ƪ Ґ мΦн9πлсŎƳκǎ   ҐоΦп9πлоŦǘκŘŀȅ

ω ƪ Ґ пΦфл9πлрŎƳκǎ   ҐмΦп9πлмŦǘκŘŀȅ
ω {ƻǳǊŎŜΥ ŀǾŜǊŀƎŜ ƻŦ ǎƛǘŜπǎǇŜŎƛŦƛŎ ƳŜŀǎǳǊŜƳŜƴǘǎ ǘŀƪŜƴ ŀŎǊƻǎǎ ǘƘŜ ǎƛǘŜ ǊŜǇƻǊǘŜŘ ƛƴ 9/ WƻǊŘŀƴ /ƻΦ όмффлύ

!ǎǎǳƳǇǘƛƻƴǎΥ
ω tƻǊƻǎƛǘȅ ŦƻǊ ƎƭŀŎƛŀƭ ǘƛƭƭ ƛǎ ǘŀƪŜƴ ŦǊƻƳ 9/ WƻǊŘŀƴ /ƻΦ όмффлύ Ґƴ Ґ лΦоп
ω tƻǊƻǎƛǘȅ ŦƻǊ ōŜŘǊƻŎƪ ƛǎ ǘŀƪŜƴ ŦǊƻƳ 9/ WƻǊŘŀƴ /ƻΦ όмффлύ Ґƴ Ґ лΦмл
ω

ω
ω ²ŀǘŜǊ ŜƭŜǾŀǘƛƻƴǎ ǳǎŜŘ ǘƻ ŎŀƭŎǳƭŀǘŜ ƘȅŘǊŀǳƭƛŎ ƎǊŀŘƛŜƴǘ ŦǊƻƳ ǉǳŀǊǘŜǊƭȅ нлнр ƳƻƴƛǘƻǊƛƴƎ ŜǾŜƴǘǎ
ω²ŀǘŜǊ [ŜǾŜƭ 9ƭŜǾŀǘƛƻƴǎΣ ƘΥ уфлу{I уфмм{I ω²ŀǘŜǊ [ŜǾŜƭ 9ƭŜǾŀǘƛƻƴǎΣ ƘΥ уплм уфлф5
όDƭŀŎƛŀƭ ¢ƛƭƭύvм Ґ слтΦнр росΦорŦǘ ό.ŜŘǊƻŎƪύ vмҐ спрΦнпрмсΦлрŦǘ

vн Ґ слтΦрп ротΦнтŦǘ vн ҐсрпΦфмрмсΦпсŦǘ
vо Ґ слмΦфо росΦртŦǘ vо ҐсрмΦутрмрΦрфŦǘ
vп Ґ слнΦмл росΦпнŦǘ vп ҐсрнΦрмрмрΦнфŦǘ

/ŀƭŎǳƭŀǘƛƻƴǎΥ
ω IƻǊƛȊƻƴǘŀƭ ƎǊŀŘƛŜƴǘ ōŜǘǿŜŜƴ уфлу{I ŀƴŘ уфмм{I Υ ω IƻǊƛȊƻƴǘŀƭ ƎǊŀŘƛŜƴǘ ōŜǘǿŜŜƴ уплм ŀƴŘ уфлф5Υ

vм ҐπлΦлтмп vмҐπлΦлслл
vн ҐπлΦлтлт vн ҐπлΦлспо
vо ҐπлΦлсру vо ҐπлΦлсоо
vп ҐπлΦлссм vп ҐπлΦлсот

ωCƭƻǿ wŀǘŜ ƛƴ ǘƘŜ DƭŀŎƛŀƭ ǘƛƭƭ ωCƭƻǿ wŀǘŜ ƛƴ ǘƘŜ .ŜŘǊƻŎƪ
όōŜǘǿŜŜƴ уфлу{I ϧ уфмм{Iύ  όōŜǘǿŜŜƴ уплм ŀƴŘ уфлф5ύ

aŀȄΦ όvмύ aŀȄΦ όvнύ
ŦǘκŘŀȅ лΦлллтм ŦǘκŘŀȅ ŦǘκŘŀȅ лΦлф ŦǘκŘŀȅ
ŦǘκȅǊ лΦнс ŦǘκȅǊ ŦǘκȅǊ онΦсм ŦǘκȅǊ

{ƻƭǳǘƛƻƴΥ 
¢ƘŜ ǎƻƭǳǘƛƻƴǎ ǘƻ ŜŀŎƘ Ŝǉǳŀǘƛƻƴ ŀǊŜ ǇǊƻǾƛŘŜŘ ŀōƻǾŜ ƛƴ ŦǘκŘŀȅ ŀƴŘ ŦǘκȅǊΦ

лΦлллсс
лΦнп

лΦлу
олΦпн

5ƛǎǘŀƴŎŜ ŦǊƻƳ уфлу{I ǘƻ уфмм{I Ґ 
5ƛǎǘŀƴŎŜ ŦǊƻƳ уплм ǘƻ уфлф5  Ґ

/ƻƴŘǳŎǘƛǾƛǘȅ ŀƴŘ ǇƻǊƻǎƛǘȅ Řƻ ƴƻǘ ǾŀǊȅ ǎƛƎƴƛŦƛŎŀƴǘƭȅ ōŜǘǿŜŜƴ ǘƘŜ ǳǇ ŀƴŘ ŘƻǿƴƎǊŀŘƛŜƴǘ ǿŜƭƭǎ

IȅŘǊŀǳƭƛŎ /ƻƴŘǳŎǘƛǾƛǘȅ  ƻŦ ōŜŘǊƻŎƪ Ґ

IȅŘǊŀǳƭƛŎ /ƻƴŘǳŎǘƛǾƛǘȅ  ƻŦ ƎƭŀŎƛŀƭ ǘƛƭƭ Ґ

5ƛǎǘŀƴŎŜǎ ōŜǘǿŜŜƴ ƳƻƴƛǘƻǊƛƴƎ ǿŜƭƭǎ ǘŀƪŜƴ ŦǊƻƳ vΥξ[ƻŎƪǿƻƻŘ Iƛƭƭǎ [[/ξомπллнм нлнм {ŜǊǾƛŎŜǎξ//w wǳƭŜ /ƻƳǇƭƛŀƴŎŜξлтŀπнлнл !ƴƴǳŀƭ D² aƻƴƛǘƻǊƛƴƎ 
wŜǇƻǊǘξ!/!5ξtƻǘŜƴǘƛƻƳŜǘǊƛŎ {ǳǊŦŀŎŜΦŘǿƎ

aƛƴΦ όvоύ aƛƴΦ όvмύ

Ὥ
ɝὬ
ὒ

Ὥ
ɝὬ
ὒ

’
ὯὭ
ὲ

’
ὯὭ
ὲ

¸Υξ[ƻŎƪǿƻƻŘ Iƛƭƭǎ [[/ξлттπ!ллмо нлнс {ŜǊǾƛŎŜǎξлоψ//w wǳƭŜ /ƻƳǇƭƛŀƴŎŜξнлнр !ƴƴǳŀƭ D²a/! wŜǇƻǊǘξнлнр [ƻŎƪǿƻƻŘ DǊƻǳƴŘǿŀǘŜǊ Cƭƻǿ wŀǘŜǎ
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Appendix III Constituent Groundwater 
Monitoring Tables 

  



¢ƻǘŀƭ .ƻǊƻƴ 
όҡƎκ[ύ

¢ƻǘŀƭ /ŀƭŎƛǳƳ 
όƳƎκ[ύ

/ƘƭƻǊƛŘŜ 
όƳƎκ[ύ

CƭǳƻǊƛŘŜ
 όƳƎκ[ύ

ǇI 
ό{Φ¦Φύ

{ǳƭŦŀǘŜ
 όƳƎκ[ύ

¢ƻǘŀƭ 5ƛǎǎƻƭǾŜŘ 
{ƻƭƛŘǎ
 όƳƎκ[ύ

фоу млпΦл сфΦл 5ŜǘŜŎǘ тΦн π тΦс млр спм

уκфκмфуп ππππ ππ ππ тΦо ππ ππ
ммκуκмфуп ππππ ππ ππ тΦл ππ ππ
нκрκмфур ππππ ππ ππ тΦр ππ ππ
рκтκмфур ππππ ππ ππ тΦп ππ ππ
уκуκмфур ππππ ππ ππ тΦт ππ ππ
ммκмнκмфур ππππ ππ ππ тΦп ππ ππ
нκнтκмфус ππππ ππ ππ тΦп ππ ππ
пκмтκмфус ππππ ππ ππ тΦп ππ ππ
тκмуκмфус ππππ ππ ππ сΦф ππ ππ
млκуκмфус ππππ ππ ππ тΦп ππ ππ
мκннκмфут ππππ ππ ππ тΦп ππ ππ
пκноκмфут ππππ ππ ππ тΦо ππ ππ
тκмпκмфут ππππ ππ ππ тΦн ππ ππ
млκсκмфут ππππ ππ ππ тΦо ππ ππ
мκнрκмфуу ππππ ππ ππ тΦп ππ ππ
пκнсκмфуу ππππ ππ ππ тΦо ππ ππ
тκнмκмфуу ππππ ππ ππ тΦр ππ ππ
млκрκмфуу ππππ ππ ππ тΦр ππ ππ
мκмлκмфуф ππππ ππ ππ тΦс ππ ππ
пκмфκмфуфсфл ππ ππ ππ тΦр ππ ππ
тκмуκмфуфππ ππ ππ ππ тΦр ππ ππ
млκнтκмфуфππ ππ ππ ππ тΦт ππ ππ
мκрκмффлππ ππ ππ ππ тΦм поΦн пнл
пκмфκмффлππ тсΦн ππ ππ тΦр пнΦф пол
тκммκмффлтмл ттΦо ππ ππ тΦо ртΦп пол
млκнпκмффлтфл тсΦф ππ ππ тΦп тсΦл пфт
мκолκмффмсфл трΦн ππ ππ тΦт нпΦм псм
пκнсκмффмстл тоΦн ππ ππ тΦо пмΦп пот
тκммκмффмтол умΦл ππ ππ тΦп соΦр пут
млκмлκмффмтфл умΦп ππ ππ тΦо смΦм рлл
мκмлκмффнунл фпΦм ππ ππ тΦн тсΦт пфр
пκтκмффнсмл ттΦн ππ ππ тΦп ссΦт птр
тκуκмффнππ суΦн ππ ππ тΦр унΦм пфт
млκмпκмффнππ ттΦо ππ ππ тΦо тмΦф птм
мκмуκмффоππ тоΦф ππ ππ тΦн снΦо псл
пκуκмффосол туΦл ππ ππ тΦп сфΦу пуп
тκмоκмффоππ сфΦо ππ ππ тΦо урΦн ππ
млκмфκмффоππ тсΦн ππ ππ тΦл рлΦр ππ

/ǳǊǊŜƴǘ /ŀƭŎǳƭŀǘŜŘ ¢ǊƛƎƎŜǊ ±ŀƭǳŜ
{ŀƳǇƭƛƴƎ 
9ǾŜƴǘ 5ŀǘŜ

a²πуплм
 ό.ŀŎƪƎǊƻǳƴŘύ

¢ŀōƭŜ м
[ƻŎƪǿƻƻŘ Iƛƭƭǎ [[/

//w !ǇǇŜƴŘƛȄ LLL /ƻƴǎǘƛǘǳŜƴǘǎ
[ƻŎƪǿƻƻŘ !ǎƘ 5ƛǎǇƻǎŀƭ {ƛǘŜ π DǊƻǳƴŘǿŀǘŜǊ !ƴŀƭȅǘƛŎŀƭ 5ŀǘŀ

 мΦ {{Lǎ Ґ .ƻƭŘ
нΦ .ŀǎŜƭƛƴŜ Řŀǘŀ ǳǎŜŘ ǘƻ ŎŀƭŎǳƭŀǘŜ ǘǊƛƎƎŜǊ ǾŀƭǳŜǎ ƛƴ ƛǘŀƭƛŎǎ ŀƴŘ ōǊŀŎƪŜǘŜŘ ōȅ ǘƘƛŎƪ ƭƛƴŜǎ
оΦ {ǘǊƛƪŜǘƘǊƻǳƎƘ Ґ 5ŀǘŀ Ǉƻƛƴǘ ǊŜƳƻǾŜŘ ŦǊƻƳ ōŀǎŜƭƛƴŜ ǎǘŀǘƛǎǘƛŎǎ
пΦ DǊŀȅŜŘ ƻǳǘ Ґ 5ŀǘŀ ǇǊŜǾƛƻǳǎƭȅ ǳǎŜŘ ōǳǘ ǊŜǇƭŀŎŜŘ tŀƎŜ м ƻŦ по



¢ƻǘŀƭ .ƻǊƻƴ 
όҡƎκ[ύ

¢ƻǘŀƭ /ŀƭŎƛǳƳ 
όƳƎκ[ύ

/ƘƭƻǊƛŘŜ 
όƳƎκ[ύ

CƭǳƻǊƛŘŜ
 όƳƎκ[ύ

ǇI 
ό{Φ¦Φύ

{ǳƭŦŀǘŜ
 όƳƎκ[ύ

¢ƻǘŀƭ 5ƛǎǎƻƭǾŜŘ 
{ƻƭƛŘǎ
 όƳƎκ[ύ

фоу млпΦл сфΦл 5ŜǘŜŎǘ тΦн π тΦс млр спм

/ǳǊǊŜƴǘ /ŀƭŎǳƭŀǘŜŘ ¢ǊƛƎƎŜǊ ±ŀƭǳŜ
{ŀƳǇƭƛƴƎ 
9ǾŜƴǘ 5ŀǘŜ

a²πуплм
 ό.ŀŎƪƎǊƻǳƴŘύ

¢ŀōƭŜ м
[ƻŎƪǿƻƻŘ Iƛƭƭǎ [[/

//w !ǇǇŜƴŘƛȄ LLL /ƻƴǎǘƛǘǳŜƴǘǎ
[ƻŎƪǿƻƻŘ !ǎƘ 5ƛǎǇƻǎŀƭ {ƛǘŜ π DǊƻǳƴŘǿŀǘŜǊ !ƴŀƭȅǘƛŎŀƭ 5ŀǘŀ

мκмоκмффпππ тмΦм ππ ππ тΦо сфΦс пто
пκтκмффпππ упΦн ππ ππ тΦо тмΦу пфл
тκммκмффптмл ттΦн ππ ππ тΦр ттΦф рлс
млκсκмффпππ спΦп ππ ππ тΦо туΦф пур
мκфκмффрππ тлΦл ππ ππ тΦо тсΦт пум
пκммκмффрππ тлΦл ππ ππ тΦм смΦм прс
тκмлκмффрссл суΦл ππ ππ тΦп тнΦн пфс
млκмнκмффрππ тмΦу ππ ππ тΦр сп пуф
мκрκмффсснл суΦп ππ ππ тΦн сс птр
пκфκмффсππ суΦм ππ ππ тΦп слΦн плн
тκфκмффсππ уоΦф ππ ππ тΦр смΦт птм
млκуκмффсππ смΦм ππ ππ тΦс су птт
мκмоκмффтππ сфΦс ππ ππ тΦс рсΦн псм
пκмлκмффтртл тлΦм ππ ππ тΦр ро ппф
тκмсκмффтππ тпΦп ππ ππ тΦс фпΦп ром
млκмκмффтππ туΦр ππ ππ тΦп уф рнр
мκмоκмффуππ ттΦп ππ ππ тΦп со пфс
пκтκмффуππ тпΦт ππ ππ тΦо ртΦо птт
тκмрκмффутрн улΦн ππ ππ тΦп фмΦп ррн
млκрκмффуππ улΦф ππ ππ тΦн ттΦс рлр
мκмнκмфффππ уоΦл ππ ππ тΦт суΦр пфм
пκсκмфффππ урΦу ππ ππ тΦо сл пуп
тκмоκмфффππ туΦл ππ ππ тΦс туΦм рлс
млκрκмфффумп ттΦо ππ ππ тΦр ффΦо рлп
мκммκнлллтлр унΦо ππ ππ тΦо млн рнм
пκтκнлллππ ттΦт ππ ππ тΦп ууΦф рмл
тκммκнлллππ урΦс ππ ππ тΦр ун пус
млκнκнлллππ тмΦм ππ ππ тΦн туΦо птт
мκмнκнллмππ тоΦр ππ ππ ππ сп пул
сκмоκнллмтум унΦм ππ ππ тΦр тфΦн рлр
фκрκнллмππ упΦо ππ ππ тΦп тпΦо рлр
мнκпκнллмππ тфΦп ππ ππ тΦп сфΦп пфм
оκмнκнллнππ ттΦо ππ ππ тΦо трΦу пфм
сκнсκнллнмлол трΦн ππ ππ тΦр ссΦм пфф
фκмтκнллнππ тнΦл ππ ππ тΦп тлΦу пфн
мнκмтκнллнππ уфΦф ππ ππ тΦп трΦр рсс
оκммκнллоππ тфΦф ππ ππ тΦр тоΦо рос
сκпκнллоππ туΦу ππ ππ тΦп ту пфр

 мΦ {{Lǎ Ґ .ƻƭŘ
нΦ .ŀǎŜƭƛƴŜ Řŀǘŀ ǳǎŜŘ ǘƻ ŎŀƭŎǳƭŀǘŜ ǘǊƛƎƎŜǊ ǾŀƭǳŜǎ ƛƴ ƛǘŀƭƛŎǎ ŀƴŘ ōǊŀŎƪŜǘŜŘ ōȅ ǘƘƛŎƪ ƭƛƴŜǎ
оΦ {ǘǊƛƪŜǘƘǊƻǳƎƘ Ґ 5ŀǘŀ Ǉƻƛƴǘ ǊŜƳƻǾŜŘ ŦǊƻƳ ōŀǎŜƭƛƴŜ ǎǘŀǘƛǎǘƛŎǎ
пΦ DǊŀȅŜŘ ƻǳǘ Ґ 5ŀǘŀ ǇǊŜǾƛƻǳǎƭȅ ǳǎŜŘ ōǳǘ ǊŜǇƭŀŎŜŘ tŀƎŜ н ƻŦ по



¢ƻǘŀƭ .ƻǊƻƴ 
όҡƎκ[ύ

¢ƻǘŀƭ /ŀƭŎƛǳƳ 
όƳƎκ[ύ

/ƘƭƻǊƛŘŜ 
όƳƎκ[ύ

CƭǳƻǊƛŘŜ
 όƳƎκ[ύ

ǇI 
ό{Φ¦Φύ

{ǳƭŦŀǘŜ
 όƳƎκ[ύ

¢ƻǘŀƭ 5ƛǎǎƻƭǾŜŘ 
{ƻƭƛŘǎ
 όƳƎκ[ύ

фоу млпΦл сфΦл 5ŜǘŜŎǘ тΦн π тΦс млр спм

/ǳǊǊŜƴǘ /ŀƭŎǳƭŀǘŜŘ ¢ǊƛƎƎŜǊ ±ŀƭǳŜ
{ŀƳǇƭƛƴƎ 
9ǾŜƴǘ 5ŀǘŜ

a²πуплм
 ό.ŀŎƪƎǊƻǳƴŘύ

¢ŀōƭŜ м
[ƻŎƪǿƻƻŘ Iƛƭƭǎ [[/

//w !ǇǇŜƴŘƛȄ LLL /ƻƴǎǘƛǘǳŜƴǘǎ
[ƻŎƪǿƻƻŘ !ǎƘ 5ƛǎǇƻǎŀƭ {ƛǘŜ π DǊƻǳƴŘǿŀǘŜǊ !ƴŀƭȅǘƛŎŀƭ 5ŀǘŀ

фκмсκнллоутс тфΦу ннΦн ππ тΦн тсΦн рлу
мнκмфκнллоππ уоΦт ππ ππ тΦп туΦф рлл
оκмфκнллпππ умΦл ππ ππ тΦп соΦс пос
сκмсκнллпππ умΦл ππ ππ тΦо ррΦо прн
фκмсκнллпππ унΦл ππ ππ тΦр туΦр рмт
мнκмрκнллптос упΦо опΦм ππ тΦп соΦс пфл
оκомκнллрспс уоΦс омΦс ππ тΦп рпΦф поп
сκмоκнллрππ уоΦо ππ ππ тΦр тмΦт рмт
фκмоκнллрππ упΦп ππ ππ тΦс урΦт рмо
мнκрκнллрππ туΦп ππ ππ тΦо умΦн пст
оκсκнллсππ тсΦл ππ ππ тΦн руΦр прс
сκмоκнллссфт упΦф ннΦт ππ тΦн упΦр рол
фκммκнллсππ ттΦо ππ ππ тΦо тфΦм пут
мнκпκнллсππ тсΦл ππ ππ тΦр тоΦт ото
оκрκнллттнл умΦл нпΦу ππ тΦо тмΦс рлт
сκмуκнллттот трΦф ннΦт ππ тΦн тсΦт рлт
фκмлκнллтснм трΦу осΦм ππ тΦо улΦм про
мнκммκнллтсфо фтΦн слΦу ππ тΦн тфΦу пур
оκпκнллутсл ттΦм омΦу ππ тΦр суΦн пфо
сκмлκнллуслс сфΦу нмΦр ππ тΦн рт пот
фκуκнллуррс смΦс опΦо ππ тΦм спΦр псо
мнκоκнллусуп улΦф рмΦр ππ тΦн тн нфл
оκмлκнллфтмс тлΦп олΦо ππ тΦн рпΦр пфл
сκмсκнллфуоф трΦт нпΦо ππ тΦм роΦу ппр
фκнκнллфсфу унΦп пм ππ тΦм суΦт пос
мнκуκнллфтнп тфΦо оуΦу ππ тΦн смΦу пло
оκфκнлмлсту унΦо пуΦо ππ тΦм снΦо рмт
сκтκнлмлмнул тпΦт нфΦм ππ тΦн рмΦо рло
фκмпκнлмлстп тсΦп нфΦо ππ тΦн прΦф пст
мнκмсκнлмлсун улΦт олΦу ππ тΦп ппΦо рул
оκуκнлммсрл туΦм по ππ тΦн ртΦу рлф
сκмпκнлммснс тнΦф опΦо ππ тΦо рм пут
фκнтκнлммтнл умΦу рнΦу ππ тΦн туΦо рлф
мнκнмκнлммслр трΦн псΦм ππ сΦф руΦс птл
оκмоκнлмнсто уоΦу прΦс ππ тΦр соΦф рмл
сκнтκнлмнтнт унΦт рнΦт ππ тΦс урΦт пфт
уκнуκнлмнтпн унΦт пфΦо ππ тΦп уо снл
млκмлκнлмнтнс унΦт смΦо ππ тΦо тфΦф пнл
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нκрκнлмотуп мнт птΦм ππ тΦр тнΦо рнр
пκмсκнлмотсл ттΦп прΦм ππ тΦп соΦп рол
тκмсκнлмотлн ффΦо сл ππ тΦо тфΦу рмр
млκфκнлмотпт фпΦп суΦп ππ тΦо ттΦр рмр
мκнлκнлмпсмп ттΦр рсΦр ππ тΦр тмΦс ррр
пκтκнлмптмо ммл ррΦп ππ тΦп тоΦм рпл
тκтκнлмптмл млп ррΦс ππ тΦо тмΦу рол
млκнмκнлмптот туΦн рсΦм ππ тΦм сфΦр рор
оκноκнлмрππ ππ ππ ππ ππ ππ ππ
сκнпκнлмрсфт утΦс тоΦт ππ тΦо тпΦо пул
фκнуκнлмрстф урΦп унΦн ππ тΦр тфΦм рол
ммκмуκнлмрутл утΦл урΦр ππ тΦо улΦп ррр
оκмрκнлмсулт улΦл ппΦп ππ тΦс тнΦс прр
сκмоκнлмстул унΦт птΦо ππ тΦп тлΦо рнл
фκмпκнлмстнн умΦл смΦс ππ тΦс суΦт ррр
мнκсκнлмсуор стΦф прΦн ππ тΦт суΦн рул
оκнфκнлмтусо умΦф осΦу ππ уΦл спΦф пул
сκнуκнлмтуну рпΦп орΦн ππ тΦо сн пул
фκнлκнлмтунл фнΦф птΦт ππ тΦн усΦф рнл
мнκнсκнлмтуно унΦт роΦн ππ тΦт уоΦо рлр
оκнуκнлмууло сфΦт опΦф ππ тΦп трΦм псл
сκнмκнлмутур уоΦу онΦр ππ тΦп спΦф птр
фκнсκнлмуфлл унΦф омΦо ππ тΦт рфΦф рмр
мнκмнκнлмутум стΦф нсΦп ππ тΦс рфΦп рол
оκмуκнлмфтсм туΦп нрΦп ғлΦн сΦр рт опр
сκмфκнлмфтоф тпΦп омΦт ғлΦн тΦп тн пул
фκмуκнлмфумт ууΦт прΦп ғлΦн уΦн тпΦу прл
ммκнлκнлмфуум уфΦм рлΦо ғлΦн тΦп тф рсл
оκммκнлнлтпм утΦо олΦл ғлΦн тΦм соΦф прр
сκнпκнлнлтсс унΦт олΦр ғлΦн тΦн срΦс рмр
фκноκнлнлттп ттΦл поΦф ғлΦн тΦн тоΦр ррр
мнκтκнлнлупт ууΦм рнΦт ғлΦн тΦн тоΦо рмл
оκмκнлнмунф фпΦп ссΦн мΦмп тΦн ффΦр рфр
сκмрκнлнмфлр ттΦл псΦс ππ тΦн уфΦр смл
фκннκнлнмтуп тфΦп онΦу ғлΦнтΦн тмΦу пор
мнκмрκнлнмттр сфΦу нтΦф ππ тΦо спΦм рнл
оκннκнлннттф тоΦп нсΦм ғлΦнтΦт слΦф рпр
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[ƻŎƪǿƻƻŘ Iƛƭƭǎ [[/

//w !ǇǇŜƴŘƛȄ LLL /ƻƴǎǘƛǘǳŜƴǘǎ
[ƻŎƪǿƻƻŘ !ǎƘ 5ƛǎǇƻǎŀƭ {ƛǘŜ π DǊƻǳƴŘǿŀǘŜǊ !ƴŀƭȅǘƛŎŀƭ 5ŀǘŀ

сκнпκнлннтср ттΦу офΦм ππ тΦп тсΦн рнр
фκмрκнлннумм ууΦс рлΦм ғлΦнтΦм усΦп рпл
мнκтκнлннумт ттΦп руΦл ππтΦо млн рср
оκннκнлноумн усΦо опΦл ғлΦнтΦо трΦф ппл
сκнуκнлнотсп туΦу нсΦу ππсΦт снΦф пфр
фκнлκнлноумр уфΦн пмΦт ғлΦнтΦл улΦо псл
млκнпκнлноулм туΦс поΦт ππтΦс тфΦм рнл
оκнмκнлнптсп стΦп нтΦф ғлΦнтΦп снΦм рнл
сκнсκнлнпумт сфΦо нсΦо ππтΦп смΦн рлл
фκнтκнлнпуло уп отΦу ғлΦнтΦп тлΦо псл
мнκмфκнлнпуст ууΦо онΦп ππ тΦр тнΦт рмл
оκмфκнлнр тоу тмΦу нпΦр ғлΦн тΦо руΦо рмр
сκмфκнлнр ссс сфΦу ннΦм ππ тΦо смΦм птр
фκнрκнлнр уно уфΦо плΦт ғлΦн тΦо тмΦу рпл
ммκтκнлнрмлнл улΦу псΦф ππ тΦр улΦф птр

 мΦ {{Lǎ Ґ .ƻƭŘ
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ррм мсу рΦпт лΦнрм сΦр π тΦс мсу сор

уκфκмфупππ ππ ππ ππ тΦп ππ ππ
ммκуκмфупππ ππ ππ ππ сΦу ππ ππ
нκрκмфурππ ππ ππ ππ тΦр ππ ππ
рκтκмфурππ ππ ππ ππ тΦп ππ ππ
уκфκмфурππ ππ ππ ππ тΦн ππ ππ
ммκмоκмфурππ ππ ππ ππ тΦп ππ ππ
нκнтκмфусππ ππ ππ ππ тΦп ππ ππ
пκмтκмфусππ ππ ππ ππ тΦт ππ ππ
тκмуκмфусππ ππ ππ ππ тΦл ππ ππ
млκуκмфусππ ππ ππ ππ тΦс ππ ππ
мκннκмфутππ ππ ππ ππ тΦп ππ ππ
пκноκмфутππ ππ ππ ππ тΦо ππ ππ
тκмпκмфутππ ππ ππ ππ тΦо ππ ππ
млκсκмфутππ ππ ππ ππ тΦп ππ ππ
мκнрκмфууππ ππ ππ ππ тΦп ππ ππ
пκнсκмфууππ ππ ππ ππ тΦр ππ ππ
тκнмκмфууππ ππ ππ ππ тΦс ππ ππ
млκрκмфууππ ππ ππ ππ тΦс ππ ππ
мκмлκмфуфππ ππ ππ ππ тΦу ππ ππ
пκмфκмфуффн ππ ππ ππ тΦр ππ ππ
тκмуκмфуфππ ππ ππ ππ тΦт ππ ππ
млκнтκмфуфππ ππ ππ ππ тΦу ππ ππ
мκрκмффлππ ππ ππ ππ тΦн пфΦс оуу
пκмфκмффлππ слΦу ππ ππ тΦр офΦт оус
тκммκмффлунл снΦо ππ ππ тΦр омΦм офм
млκнпκмффлутл руΦт ππ ππ тΦр пуΦп плу
мκолκмффмфмл ртΦу ππ ππ тΦр ноΦф плт
пκнсκмффмфпл руΦф ππ ππ тΦр пнΦп пол
тκммκмффмфрл слΦн ππ ππ тΦп ру пмф
млκмлκмффмфтл рсΦп ππ ππ тΦп пнΦу пмл
мκмлκмффнмлнл снΦф ππ ππ тΦт ппΦо пмм
пκтκмффнфрл ррΦм ππ ππ тΦс пуΦт пмм
тκуκмффнππ пфΦм ππ ππ тΦр рр плт
млκмпκмффнππ рсΦс ππ ππ тΦр рнΦф пмн
мκмуκмффоππ роΦф ππ ππ тΦп рнΦр пом
пκуκмффофмл ррΦм ππ ππ тΦт рфΦф поп
тκмоκмффоππ роΦо ππ ππ тΦр рпΦу пмл
млκмфκмффоππ ссΦр ππ ππ тΦм ттΦп ππ

{ŀƳǇƭƛƴƎ 
9ǾŜƴǘ 5ŀǘŜ /ǳǊǊŜƴǘ /ŀƭŎǳƭŀǘŜŘ ¢ǊƛƎƎŜǊ ±ŀƭǳŜ
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//w !ǇǇŜƴŘƛȄ LLL /ƻƴǎǘƛǘǳŜƴǘǎ

 мΦ {{Lǎ Ґ .ƻƭŘ
нΦ .ŀǎŜƭƛƴŜ Řŀǘŀ ǳǎŜŘ ǘƻ ŎŀƭŎǳƭŀǘŜ ǘǊƛƎƎŜǊ ǾŀƭǳŜǎ ƛƴ ƛǘŀƭƛŎǎ ŀƴŘ ōǊŀŎƪŜǘŜŘ ōȅ ǘƘƛŎƪ ƭƛƴŜǎ
оΦ {ǘǊƛƪŜǘƘǊƻǳƎƘ Ґ 5ŀǘŀ Ǉƻƛƴǘ ǊŜƳƻǾŜŘ ŦǊƻƳ ōŀǎŜƭƛƴŜ ǎǘŀǘƛǎǘƛŎǎ
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[ƻŎƪǿƻƻŘ !ǎƘ 5ƛǎǇƻǎŀƭ {ƛǘŜ π DǊƻǳƴŘǿŀǘŜǊ !ƴŀƭȅǘƛŎŀƭ 5ŀǘŀ
//w !ǇǇŜƴŘƛȄ LLL /ƻƴǎǘƛǘǳŜƴǘǎ

мκмоκмффпππ мло ππ ππ тΦп мрт рнм
пκтκмффпππ фтΦт ππ ππ тΦо ммо птл
тκммκмффпппл фнΦс ππ ππ тΦп упΦф пот
млκсκмффпππ рлΦо ππ ππ тΦо слΦс пму
мκфκмффрππ тпΦм ππ ππ тΦн фтΦн ппс
пκммκмффрππ урΦп ππ ππ тΦн ффΦт пст
тκммκмффрнрл ммр ππ ππ тΦо млф птс
млκмнκмффрππ млф ππ ππ тΦн мнф пур
мκпκмффсмол млс ππ ππ тΦп ммс псу
пκфκмффсππ млф ππ ππ тΦм ммм отт
тκмлκмффсππ ммр ππ ππ сΦф мнп птн
млκуκмффсππ фрΦп ππ ππ тΦо ммл птт
мκмпκмффтππ ммп ππ ππ тΦр ммр птн
пκмлκмффтмнл млс ππ ππ тΦп млм пто
тκмсκмффтππ ммн ππ ππ сΦф мнн птф
млκмκмффтππ фпΦр ππ ππ тΦм мно рлм
мκмоκмффуππ млм ππ ππ тΦм трΦн оут
пκтκмффуππ млн ππ ππ тΦл унΦо плл
тκмрκмффуорс млн ππ ππ тΦм млп псп
млκсκмффуππ фоΦс ππ ππ тΦо уоΦн ппм
мκмнκмфффππ мнф ππ ππ тΦн мрр рмо
пκрκмфффππ фу ππ ππ тΦф мло оул
тκмоκмфффππ млр ππ ππ тΦп млр пмл
млκсκмфффнру ммр ππ ππ тΦл мпп псс
мκммκнлллмрм млп ππ ππ тΦп мно пол
пκсκнлллππ фуΦо ππ ππ тΦо млп плу
тκммκнлллππ мму ππ ππ тΦо ммп псл
млκнκнлллππ млф ππ ππ тΦн мму ппс
мκмнκнллмππ ммм ππ ππ тΦн ммс ппп
сκмоκнллмннн ммс ππ ππ тΦп мнр рлл
фκрκнллмππ упΦс ππ ππ тΦс ттΦр поу
мнκпκнллмππ мнп ππ ππ тΦл мун рпф
оκмнκнллнππ млт ππ ππ тΦм моф прр
сκнтκнллнмфс ммм ππ ππ тΦм мпм рлп
фκнлκнллнππ млп ππ ππ тΦм ммс псп
мнκмтκнллнππ млф ππ ππ тΦн мом пуф
оκммκнллоππ ффΦо ππ ππ тΦо ммл пнф
сκпκнллоππ ммл ππ ππ тΦс мнп пфн

 мΦ {{Lǎ Ґ .ƻƭŘ
нΦ .ŀǎŜƭƛƴŜ Řŀǘŀ ǳǎŜŘ ǘƻ ŎŀƭŎǳƭŀǘŜ ǘǊƛƎƎŜǊ ǾŀƭǳŜǎ ƛƴ ƛǘŀƭƛŎǎ ŀƴŘ ōǊŀŎƪŜǘŜŘ ōȅ ǘƘƛŎƪ ƭƛƴŜǎ
оΦ {ǘǊƛƪŜǘƘǊƻǳƎƘ Ґ 5ŀǘŀ Ǉƻƛƴǘ ǊŜƳƻǾŜŘ ŦǊƻƳ ōŀǎŜƭƛƴŜ ǎǘŀǘƛǎǘƛŎǎ
пΦ DǊŀȅŜŘ ƻǳǘ Ґ 5ŀǘŀ ǇǊŜǾƛƻǳǎƭȅ ǳǎŜŘ ōǳǘ ǊŜǇƭŀŎŜŘ tŀƎŜ т ƻŦ по



¢ƻǘŀƭ .ƻǊƻƴ 
όҡƎκ[ύ

¢ƻǘŀƭ /ŀƭŎƛǳƳ 
όƳƎκ[ύ

/ƘƭƻǊƛŘŜ 
όƳƎκ[ύ

CƭǳƻǊƛŘŜ
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ǇI 
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{ǳƭŦŀǘŜ
 όƳƎκ[ύ

¢ƻǘŀƭ 5ƛǎǎƻƭǾŜŘ 
{ƻƭƛŘǎ
 όƳƎκ[ύ

ррм мсу рΦпт лΦнрм сΦр π тΦс мсу сор

{ŀƳǇƭƛƴƎ 
9ǾŜƴǘ 5ŀǘŜ /ǳǊǊŜƴǘ /ŀƭŎǳƭŀǘŜŘ ¢ǊƛƎƎŜǊ ±ŀƭǳŜ

¢ŀōƭŜ н a²πуплп
[ƻŎƪǿƻƻŘ Iƛƭƭǎ [[/ ό.ŀŎƪƎǊƻǳƴŘύ

[ƻŎƪǿƻƻŘ !ǎƘ 5ƛǎǇƻǎŀƭ {ƛǘŜ π DǊƻǳƴŘǿŀǘŜǊ !ƴŀƭȅǘƛŎŀƭ 5ŀǘŀ
//w !ǇǇŜƴŘƛȄ LLL /ƻƴǎǘƛǘǳŜƴǘǎ

фκмрκнллоооп мнл пΦноππ тΦн ммл пфм
мнκмфκнллоππ ммт ππ ππ тΦл фф пол
оκмтκнллпππ млт ππ ππ тΦн ммс прс
сκмсκнллпππ мно ππ ππ тΦм млф ттн
фκмсκнллпππ мнт ππ ππ тΦр фрΦу рнп
мнκмрκнллпмур моо оΦмуππ сΦф флΦс псо
оκолκнллрмос моф уΦфоππ тΦл улΦо рмм
сκмоκнллрππ мнс ππ ππ тΦн млт рлл
фκмпκнллрππ мот ππ ππ тΦн млп рмл
мнκрκнллрππ мрс ππ ππ сΦф млм рмр
оκсκнллсππ мпн ππ ππ тΦо мму пфл
сκмоκнллсмрм мпл пΦлсππ тΦл ммм сло
фκммκнллсππ мор ππ ππ тΦн фнΦн рфт
мнκпκнллсππ мпо ππ ππ тΦл млм оро
оκрκнллтолу ммс оΦспππ тΦо ммр пун
сκмуκнллтопф мнп нΦтуππ тΦм млл рлл
фκмлκнллтрнт мло нΦпт ππ тΦн утΦо пнт
мнκммκнллтнлн мпм оΦпнππ сΦф млм рлл
оκпκнллумсф моф оΦппππ сΦу млм пмл
сκмлκнллусрΦн ффΦп нΦрнππ сΦф мло пст
фκуκнллумсо млс пΦорππ сΦу мнл пфо
мнκмκнллумтр мну оΦсфππ сΦф моп оуо
оκфκнллфмнс мнн нΦооππ сΦу утΦт рлл
сκмсκнллфннф мнт нΦруππ тΦм млу прр
фκмκнллфнлп моо нΦфоππ тΦл мнл рмо
мнκтκнллфмул мнм оΦрнππ сΦф мос нфу
оκфκнлмлмоп моу мΦм ππ тΦл млл рлл
сκтκнлмлппр мно нΦро ππ сΦф мнл рмо
фκмпκнлмлнсо мнп ғмл ππ сΦу ммл рлл
мнκмоκнлмлфпΦм моо ғмл ππ сΦу фмΦо сто
оκуκнлмммро мнт ғмл ππ сΦт унΦо рнл
сκмпκнлмммно ммт ғмл ππ сΦу фнΦп рсл
фκнтκнлммннл моо р ππ сΦс мру рнр
мнκнлκнлмммму мнт нΦумππ сΦф млл пур
оκмоκнлмнмуу ммп оΦонππ тΦн мнл псл
сκнтκнлмнмру мнм нΦм ππ тΦм млп псн
уκнуκнлмнотс ммм нΦурππ тΦл млу рур
млκфκнлмннту мму оΦоуππ тΦо мпу оул

 мΦ {{Lǎ Ґ .ƻƭŘ
нΦ .ŀǎŜƭƛƴŜ Řŀǘŀ ǳǎŜŘ ǘƻ ŎŀƭŎǳƭŀǘŜ ǘǊƛƎƎŜǊ ǾŀƭǳŜǎ ƛƴ ƛǘŀƭƛŎǎ ŀƴŘ ōǊŀŎƪŜǘŜŘ ōȅ ǘƘƛŎƪ ƭƛƴŜǎ
оΦ {ǘǊƛƪŜǘƘǊƻǳƎƘ Ґ 5ŀǘŀ Ǉƻƛƴǘ ǊŜƳƻǾŜŘ ŦǊƻƳ ōŀǎŜƭƛƴŜ ǎǘŀǘƛǎǘƛŎǎ
пΦ DǊŀȅŜŘ ƻǳǘ Ґ 5ŀǘŀ ǇǊŜǾƛƻǳǎƭȅ ǳǎŜŘ ōǳǘ ǊŜǇƭŀŎŜŘ tŀƎŜ у ƻŦ по



¢ƻǘŀƭ .ƻǊƻƴ 
όҡƎκ[ύ

¢ƻǘŀƭ /ŀƭŎƛǳƳ 
όƳƎκ[ύ

/ƘƭƻǊƛŘŜ 
όƳƎκ[ύ

CƭǳƻǊƛŘŜ
 όƳƎκ[ύ

ǇI 
ό{Φ¦Φύ

{ǳƭŦŀǘŜ
 όƳƎκ[ύ

¢ƻǘŀƭ 5ƛǎǎƻƭǾŜŘ 
{ƻƭƛŘǎ
 όƳƎκ[ύ

ррм мсу рΦпт лΦнрм сΦр π тΦс мсу сор

{ŀƳǇƭƛƴƎ 
9ǾŜƴǘ 5ŀǘŜ /ǳǊǊŜƴǘ /ŀƭŎǳƭŀǘŜŘ ¢ǊƛƎƎŜǊ ±ŀƭǳŜ

¢ŀōƭŜ н a²πуплп
[ƻŎƪǿƻƻŘ Iƛƭƭǎ [[/ ό.ŀŎƪƎǊƻǳƴŘύ

[ƻŎƪǿƻƻŘ !ǎƘ 5ƛǎǇƻǎŀƭ {ƛǘŜ π DǊƻǳƴŘǿŀǘŜǊ !ƴŀƭȅǘƛŎŀƭ 5ŀǘŀ
//w !ǇǇŜƴŘƛȄ LLL /ƻƴǎǘƛǘǳŜƴǘǎ

нκрκнлмомуф мнл нΦс ππ тΦм млр псл
пκмсκнлмоффΦс ммф ғн ππ тΦн туΦу рпл
тκмсκнлмомсн млт нΦсфππ тΦл мнф ппр
млκфκнлмонмт ммн оΦмпππ сΦу моф птл
мκнлκнлмпмлф мом нΦруππ сΦф млп прл
пκтκнлмпмпр ммт нΦфр ππ сΦф млу птл
тκтκнлмпмтм мсф нΦфр ππ тΦл ммф пул
млκнлκнлмпнор мму нΦпф ππ сΦп ммр пор
оκноκнлмрноп мсо нΦпн ππ тΦл млу пул
сκнпκнлмрмум мсо ғн ππ тΦм млр пул
фκнуκнлмрнрп ммп нΦсм ππ сΦф ммф пнр
ммκмуκнлмрмус мнл нΦрс ππ тΦл мрр пул
оκмрκнлмсмнт мнф ғн ππ тΦм млф прл
сκмоκнлмснрр ммт ғн ππ сΦу млу пур
фκмпκнлмсфоо тнΦп ғн ππ тΦр смΦн прл
мнκсκнлмсмфт млр ғн ππ уΦл фоΦф рнр
оκолκнлмтмпм мму ғн ππ тΦо фпΦу прр
сκнфκнлмтмтл млр ғн ππ тΦм ммп плл
фκнлκнлмтнпф мну ғн ππ сΦу млф рор
мнκнтκнлмтмус мнл ғн ππ сΦу фсΦн оул
оκнфκнлмумлс ммм нΦно ππ тΦм ммр рлл
сκнмκнлмумсн мнн ғн ππ тΦн ммт плр
фκнсκнлмунно ммф ғн ππ тΦо ммн рсл
мнκмнκнлмумфп мпл нΦмм ππ уΦн фл ррл
оκмуκнлмффоΦт ммн нΦсн лΦно тΦн утΦс оср
сκмфκнлмфмнп млф ғн ғлΦн уΦм ффΦр офр
фκмуκнлмфоно мнм ғн ғлΦн тΦн урΦм офр
ммκнлκнлмфмтф мну нΦмт ғлΦн тΦм мот пср
оκммκнлнлмпл ммо ғн ғлΦн тΦл усΦр орр
сκнпκнлнлмпс ммр ғн лΦо сΦо ус рол
фκнмκнлнлппу млр нΦмс ғлΦн тΦттпΦу псл
мнκтκнлнлпун ммо нΦпп ғлΦн сΦф моп прл
оκмκнлнммлф млп ғн лΦпм тΦл сфΦп рнл
сκмсκнлнммрн млт ғн ππ тΦл фпΦм рмл
фκннκнлнммут мнн ғн ғлΦнсΦр фнΦт пмл
мнκмрκнлнммол ммн ғн ππ тΦм млн рпл
оκннκнлннғрл мло ғн лΦнотΦл рфΦо нср

 мΦ {{Lǎ Ґ .ƻƭŘ
нΦ .ŀǎŜƭƛƴŜ Řŀǘŀ ǳǎŜŘ ǘƻ ŎŀƭŎǳƭŀǘŜ ǘǊƛƎƎŜǊ ǾŀƭǳŜǎ ƛƴ ƛǘŀƭƛŎǎ ŀƴŘ ōǊŀŎƪŜǘŜŘ ōȅ ǘƘƛŎƪ ƭƛƴŜǎ
оΦ {ǘǊƛƪŜǘƘǊƻǳƎƘ Ґ 5ŀǘŀ Ǉƻƛƴǘ ǊŜƳƻǾŜŘ ŦǊƻƳ ōŀǎŜƭƛƴŜ ǎǘŀǘƛǎǘƛŎǎ
пΦ DǊŀȅŜŘ ƻǳǘ Ґ 5ŀǘŀ ǇǊŜǾƛƻǳǎƭȅ ǳǎŜŘ ōǳǘ ǊŜǇƭŀŎŜŘ tŀƎŜ ф ƻŦ по
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 όƳƎκ[ύ

ррм мсу рΦпт лΦнрм сΦр π тΦс мсу сор

{ŀƳǇƭƛƴƎ 
9ǾŜƴǘ 5ŀǘŜ /ǳǊǊŜƴǘ /ŀƭŎǳƭŀǘŜŘ ¢ǊƛƎƎŜǊ ±ŀƭǳŜ

¢ŀōƭŜ н a²πуплп
[ƻŎƪǿƻƻŘ Iƛƭƭǎ [[/ ό.ŀŎƪƎǊƻǳƴŘύ

[ƻŎƪǿƻƻŘ !ǎƘ 5ƛǎǇƻǎŀƭ {ƛǘŜ π DǊƻǳƴŘǿŀǘŜǊ !ƴŀƭȅǘƛŎŀƭ 5ŀǘŀ
//w !ǇǇŜƴŘƛȄ LLL /ƻƴǎǘƛǘǳŜƴǘǎ

сκноκнлннмсм ммп ғн ππ тΦн уфΦн прл
фκмрκнлннппл ммт нΦун лΦнптΦл ммп пур
мнκтκнлннмсм ммо ғн ππ тΦл мрс пор
оκнмκнлнотфΦу ммл ғн ғлΦнсΦт смΦс нсл
сκнуκнлномрс ммн ғн ππ сΦу улΦу рнр
фκнлκнлнонсс мнс ғн ғлΦнсΦф фуΦс прр
млκноκнлноосу ммм ғн ππ тΦл усΦс пор
оκнлκнлнпмлф фнΦу ғн ғлΦнтΦн тмΦу пнл
сκнсκнлнпмст мно ғн ππ тΦм умΦф рнр
фκнсκнлнпнмс мнн ғн ғлΦнтΦн уоΦп ппл
мнκмфκнлнпмсс мно ғн ππ тΦм унΦн ппр
оκмфκнлнр муо фмΦу ғн ғлΦн тΦн тнΦм плр
сκмфκнлнр фтΦу млн ғн ππ тΦл суΦу плл
фκнрκнлнр птн ммс ғн ғлΦн тΦм упΦл плл
ммκтκнлнротм мло нΦтоππ тΦо фмΦо пнр

 мΦ {{Lǎ Ґ .ƻƭŘ
нΦ .ŀǎŜƭƛƴŜ Řŀǘŀ ǳǎŜŘ ǘƻ ŎŀƭŎǳƭŀǘŜ ǘǊƛƎƎŜǊ ǾŀƭǳŜǎ ƛƴ ƛǘŀƭƛŎǎ ŀƴŘ ōǊŀŎƪŜǘŜŘ ōȅ ǘƘƛŎƪ ƭƛƴŜǎ
оΦ {ǘǊƛƪŜǘƘǊƻǳƎƘ Ґ 5ŀǘŀ Ǉƻƛƴǘ ǊŜƳƻǾŜŘ ŦǊƻƳ ōŀǎŜƭƛƴŜ ǎǘŀǘƛǎǘƛŎǎ
пΦ DǊŀȅŜŘ ƻǳǘ Ґ 5ŀǘŀ ǇǊŜǾƛƻǳǎƭȅ ǳǎŜŘ ōǳǘ ǊŜǇƭŀŎŜŘ tŀƎŜ мл ƻŦ по



¢ƻǘŀƭ .ƻǊƻƴ 
όҡƎκ[ύ

¢ƻǘŀƭ /ŀƭŎƛǳƳ 
όƳƎκ[ύ

/ƘƭƻǊƛŘŜ 
όƳƎκ[ύ

CƭǳƻǊƛŘŜ
 όƳƎκ[ύ

ǇI 
ό{Φ¦Φύ

{ǳƭŦŀǘŜ
 όƳƎκ[ύ

¢ƻǘŀƭ 5ƛǎǎƻƭǾŜŘ 
{ƻƭƛŘǎ
 όƳƎκ[ύ

нтл нро офΦр лΦнм сΦп π тΦф осп мнол

млκмсκмфуфммп ππ ππ ππ тΦо ππ ππ
мκрκмффлтс ммн ππ ππ тΦр мнр ррр
пκмфκмффлππ мор ππ ππ тΦп нтм ттп
тκммκмффлмол мом ππ ππ тΦн мру стт
млκнпκмффлнлл мсо ππ ππ тΦн нот тфл
мκолκмффмннл мнф ππ ππ тΦс мпл тсп
пκнсκмффммпл мсо ππ ππ тΦо нпт ттн
тκммκмффммтл мсо ππ ππ тΦн оло ттл
млκмлκмффмнсл мсп ππ ππ тΦм нфн тсм
мκмлκмффнмпл мсл ππ ππ тΦп нмп ссф
пκтκмффнмол мот ππ ππ тΦн нрн ссу
тκуκмффнππ ммр ππ ππ тΦо нмн сот
млκмпκмффнππ мол ππ ππ тΦм ннн ссп
мκмуκмффоππ мнм ππ ππ тΦм мфл соф
пκуκмффоут мнн ππ ππ тΦр ннм ссф
тκмоκмффоππ мрс ππ ππ тΦт нум ππ
млκнлκмффоππ мом ππ ππ тΦп нмс сфс
мκмоκмффпππ мос ππ ππ тΦн нот трл
пκтκмффпππ мпн ππ ππ тΦп млм трл
тκммκмффпмрл мрс ππ ππ тΦт оон упм
млκсκмффпππ мнф ππ ππ тΦм нтт тмм
мκфκмффрππ мнл ππ ππ тΦн нсл тлп
пκммκмффрππ моо ππ ππ тΦл нсн тпс
тκмлκмффрмрл мпт ππ ππ тΦн ооу тфт
млκмнκмффрππ мпс ππ ππ тΦо олм тфо
мκпκмффсмпл мон ππ ππ тΦр нто тон
пκуκмффсππ мол ππ ππ тΦр нсс тст
тκмлκмффсππ мто ππ ππ тΦр олп умо
млκуκмффсππ мол ππ ππ тΦо нфл уоп
мκмпκмффтππ мну ππ ππ тΦс нпп тмм
пκмκмффтммл мол ππ ππ тΦо нуп тсп
тκмсκмффтππ мсм ππ ππ тΦн офм фсм
млκнκмффтππ мсс ππ ππ тΦн орс флн
мκмоκмффуππ мпф ππ ππ тΦо нср ттр
пκсκмффуππ мпу ππ ππ тΦо нсп тст
тκмрκмффумсл муо ππ ππ тΦо осн млсс
млκрκмффуππ мтс ππ ππ тΦл олп уср
мκмнκмфффππ мсф ππ ππ тΦо омм тфп

{ŀƳǇƭƛƴƎ 
9ǾŜƴǘ 5ŀǘŜ /ǳǊǊŜƴǘ /ŀƭŎǳƭŀǘŜŘ ¢ǊƛƎƎŜǊ ±ŀƭǳŜ

¢ŀōƭŜ о a²πуфлу{I
[ƻŎƪǿƻƻŘ Iƛƭƭǎ [[/ ό.ŀŎƪƎǊƻǳƴŘύ

[ƻŎƪǿƻƻŘ !ǎƘ 5ƛǎǇƻǎŀƭ {ƛǘŜ π DǊƻǳƴŘǿŀǘŜǊ !ƴŀƭȅǘƛŎŀƭ 5ŀǘŀ
//w !ǇǇŜƴŘƛȄ LLL /ƻƴǎǘƛǘǳŜƴǘǎ

 мΦ {{Lǎ Ґ .ƻƭŘ
нΦ .ŀǎŜƭƛƴŜ Řŀǘŀ ǳǎŜŘ ǘƻ ŎŀƭŎǳƭŀǘŜ ǘǊƛƎƎŜǊ ǾŀƭǳŜǎ ƛƴ ƛǘŀƭƛŎǎ ŀƴŘ ōǊŀŎƪŜǘŜŘ ōȅ ǘƘƛŎƪ ƭƛƴŜǎ
оΦ {ǘǊƛƪŜǘƘǊƻǳƎƘ Ґ 5ŀǘŀ Ǉƻƛƴǘ ǊŜƳƻǾŜŘ ŦǊƻƳ ōŀǎŜƭƛƴŜ ǎǘŀǘƛǎǘƛŎǎ
пΦ DǊŀȅŜŘ ƻǳǘ Ґ 5ŀǘŀ ǇǊŜǾƛƻǳǎƭȅ ǳǎŜŘ ōǳǘ ǊŜǇƭŀŎŜŘ tŀƎŜ мм ƻŦ по
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{ŀƳǇƭƛƴƎ 
9ǾŜƴǘ 5ŀǘŜ /ǳǊǊŜƴǘ /ŀƭŎǳƭŀǘŜŘ ¢ǊƛƎƎŜǊ ±ŀƭǳŜ

¢ŀōƭŜ о a²πуфлу{I
[ƻŎƪǿƻƻŘ Iƛƭƭǎ [[/ ό.ŀŎƪƎǊƻǳƴŘύ

[ƻŎƪǿƻƻŘ !ǎƘ 5ƛǎǇƻǎŀƭ {ƛǘŜ π DǊƻǳƴŘǿŀǘŜǊ !ƴŀƭȅǘƛŎŀƭ 5ŀǘŀ
//w !ǇǇŜƴŘƛȄ LLL /ƻƴǎǘƛǘǳŜƴǘǎ

пκрκмфффππ мрт ππ ππ тΦм олн тпп
тκмоκмфффππ мст ππ ππ тΦп олу умм
млκрκмфффнмт мрс ππ ππ тΦл ооу тул
мκммκнлллмуу мпт ππ ππ тΦо омм тмт
пκсκнлллππ мпф ππ ππ тΦн нфн тпо
тκммκнлллππ мум ππ ππ тΦс нфм тут
млκнκнлллππ мрл ππ ππ сΦу онф тту
мκмнκнллмππ мсм ππ ππ тΦо омс тфм
сκмнκнллммпп мур ππ ππ тΦн опу фнс
фκрκнллмππ мум ππ ππ тΦл отм фпл
мнκпκнллмππ мрс ππ ππ тΦм нуу трс
оκмнκнллнππ мрт ππ ππ тΦм нум тфс
сκнсκнллнмсн мпу ππ ππ тΦо олп унп
фκмфκнллнππ мрр ππ ππ тΦн онп мтсл
мнκммκнллнππ мрп ππ ππ тΦм олн тур
оκммκнллоππ мпу ππ ππ тΦо нфм улл
сκпκнллоππ мср ππ ππ тΦп нфт уло
фκмрκнллоому мсу ноΦо ππ тΦл олн усу
мнκмфκнллоππ мсс ππ ππ тΦо олм умо
оκмуκнллпππ мрп ππ ππ тΦм опп унн
сκмсκнллпππ муп ππ ππ тΦм ото уул
фκмрκнллпππ мтп ππ ππ уΦл ооф фмо
мнκмрκнллпмор мут мсΦо ππ тΦо нфф тст
оκолκнллрмлт мур муΦм ππ тΦн ооо упс
сκмрκнллрππ нлн ππ ππ тΦм отм уфо
фκмрκнллрππ нлр ππ ππ тΦм офу уут
мнκрκнллрππ мтл ππ ππ тΦм олф тпл
оκсκнллсππ мсс ππ ππ тΦм нфр тлт
сκмоκнллсмнт мфм мпΦн ππ тΦл омс флт
фκммκнллсππ мсм ππ ππ тΦм омп ммрл
мнκпκнллсππ мрр ππ ππ тΦл олн сул
оκрκнллтмлф мтм мнΦм ππ тΦл олс умо
сκмуκнллтуу мфм моΦп ππ сΦф ору фмо
фκмлκнллтмрт мтн млΦсππ тΦм офн тпл
мнκммκнллтнмн муп ммΦнππ сΦф опу улт
оκпκнллумпн мун моΦтππ тΦм опф умо
сκмлκнллуутΦт мфм мпΦсππ тΦл оуп уоо
фκуκнллусф мрс мнΦс ππ сΦф плл тфо

 мΦ {{Lǎ Ґ .ƻƭŘ
нΦ .ŀǎŜƭƛƴŜ Řŀǘŀ ǳǎŜŘ ǘƻ ŎŀƭŎǳƭŀǘŜ ǘǊƛƎƎŜǊ ǾŀƭǳŜǎ ƛƴ ƛǘŀƭƛŎǎ ŀƴŘ ōǊŀŎƪŜǘŜŘ ōȅ ǘƘƛŎƪ ƭƛƴŜǎ
оΦ {ǘǊƛƪŜǘƘǊƻǳƎƘ Ґ 5ŀǘŀ Ǉƻƛƴǘ ǊŜƳƻǾŜŘ ŦǊƻƳ ōŀǎŜƭƛƴŜ ǎǘŀǘƛǎǘƛŎǎ
пΦ DǊŀȅŜŘ ƻǳǘ Ґ 5ŀǘŀ ǇǊŜǾƛƻǳǎƭȅ ǳǎŜŘ ōǳǘ ǊŜǇƭŀŎŜŘ tŀƎŜ мн ƻŦ по
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{ŀƳǇƭƛƴƎ 
9ǾŜƴǘ 5ŀǘŜ /ǳǊǊŜƴǘ /ŀƭŎǳƭŀǘŜŘ ¢ǊƛƎƎŜǊ ±ŀƭǳŜ

¢ŀōƭŜ о a²πуфлу{I
[ƻŎƪǿƻƻŘ Iƛƭƭǎ [[/ ό.ŀŎƪƎǊƻǳƴŘύ

[ƻŎƪǿƻƻŘ !ǎƘ 5ƛǎǇƻǎŀƭ {ƛǘŜ π DǊƻǳƴŘǿŀǘŜǊ !ƴŀƭȅǘƛŎŀƭ 5ŀǘŀ
//w !ǇǇŜƴŘƛȄ LLL /ƻƴǎǘƛǘǳŜƴǘǎ

мнκмκнллумно мту мнΦфππ сΦф пмп рпт
оκфκнллфмос мрт моΦсππ тΦл ооф упл
сκмсκнллфмфм муф мрΦпππ сΦу отт фор
фκмκнллфмсн нло нлΦлππ тΦм пон рмр
мнκтκнллфмрт мур муΦтππ сΦу осф уто
оκфκнлмлмнр мфл млΦфππ сΦу отф фул
сκтκнлмлрсс мфф нтΦп ππ сΦф офт млпл
фκмпκнлмлмрн мфр нтΦн ππ сΦу офп фнт
мнκмоκнлмлффΦф нло нфΦл ππ сΦу осн мнмл
оκуκнлммтфΦо мфм нфΦу ππ тΦл отн фмл
сκмпκнлмммлп мун нуΦо ππ сΦф орп млол
фκнтκнлмммфл мфм нсΦн ππ сΦт осф флт
мнκнмκнлмммрн мтм нлΦнππ сΦп олп урл
оκмоκнлмнфс мпп ннΦн ππ тΦл опр уср
сκнтκнлмнмпп муу нлΦпππ тΦн пмм фнр
уκнуκнлмннлн мсф ммΦоππ тΦл орн уур
млκмлκнлмннмс мрл уΦмрππ тΦм олн тлл
нκрκнлмомсс мсл мпΦрππ тΦп нфп тср
пκмсκнлмомол мрс моΦтππ тΦт нур урр
тκмсκнлмомтс мфс нлΦпππ тΦл пнс фор
млκфκнлмонрн нлп ннΦлππ тΦл пнл фср
мκнлκнлмпмлр нмн нлΦпππ тΦо оуо фсл
пκтκнлмпмнс мур мфΦлππ тΦн осу флл
тκтκнлмпмот олс ннΦп ππ тΦл пнр млол
млκнлκнлмпмту нлт мфΦсππ сΦс ппн фур
оκноκнлмрмнр нол нлΦмππ тΦн оун фул
сκнпκнлмрмнт нон мтΦоππ тΦо омт флр
фκнуκнлмрмпп нрп ноΦл ππ тΦм пум млол
ммκмуκнлмрмум муф нтΦф ππ сΦф офф фпр
оκмрκнлмсмпо мфо нсΦлππ тΦн онл уул
сκмоκнлмсмоп мфп нсΦн ππ тΦл оос фрл
фκмпκнлмсннс мто мпΦпππ тΦо опф уул
мнκсκнлмсмто мпп муΦпππ тΦп омф уср
оκолκнлмтмпу мрф моΦрππ тΦп нрп тол
сκнфκнлмтмсф мну мсΦпππ тΦн опм улр
фκнлκнлмтмтт мфл мрΦоππ сΦу омт фрр
мнκнтκнлмтмрп мто мнΦоππ тΦп нпо тпл
оκнфκнлмумно мсс ммΦуππ тΦл нму унл

 мΦ {{Lǎ Ґ .ƻƭŘ
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оΦ {ǘǊƛƪŜǘƘǊƻǳƎƘ Ґ 5ŀǘŀ Ǉƻƛƴǘ ǊŜƳƻǾŜŘ ŦǊƻƳ ōŀǎŜƭƛƴŜ ǎǘŀǘƛǎǘƛŎǎ
пΦ DǊŀȅŜŘ ƻǳǘ Ґ 5ŀǘŀ ǇǊŜǾƛƻǳǎƭȅ ǳǎŜŘ ōǳǘ ǊŜǇƭŀŎŜŘ tŀƎŜ мо ƻŦ по
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{ŀƳǇƭƛƴƎ 
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¢ŀōƭŜ о a²πуфлу{I
[ƻŎƪǿƻƻŘ Iƛƭƭǎ [[/ ό.ŀŎƪƎǊƻǳƴŘύ

[ƻŎƪǿƻƻŘ !ǎƘ 5ƛǎǇƻǎŀƭ {ƛǘŜ π DǊƻǳƴŘǿŀǘŜǊ !ƴŀƭȅǘƛŎŀƭ 5ŀǘŀ
//w !ǇǇŜƴŘƛȄ LLL /ƻƴǎǘƛǘǳŜƴǘǎ

сκнмκнлмумпо мтл мпΦсππ тΦм нрт ттр
фκнсκнлмумфт нто мтΦо ππ тΦн плн млнл
мнκмнκнлмумтн мул мпΦлππ тΦн нтф флр
оκмуκнлмфмон мтл моΦрғлΦр сΦу нпл сфл
сκмфκнлмфммр мфм фΦнт ғлΦнтΦу муу срл
фκмуκнлмфмуу ннф мрΦу ғлΦнуΦу офс ффл
ммκнлκнлмфмфс нмм мрΦф ғлΦн тΦл оту флр
оκммκнлнлмпм мтт моΦп ғлΦн тΦн нут ттр
сκнпκнлнлмос мту моΦо ғлΦн тΦл опт фнр
фκноκнлнлнлн мум млΦт лΦно тΦн офп фрр
мнκтκнлнлнлс муу млΦр лΦн сΦу ооу упл
оκмκнлнммрт мтс млΦр ғлΦн тΦл омф млнл
сκмтκнлнммст мрм мнΦо ππ сΦс орл фтл
фκннκнлнммуф мул мпΦо ғлΦнтΦл осн утр
мнκмрκнлнммтп мтп мнΦт ππ тΦм ому тфл
оκннκнлннруΦу мпл мнΦм лΦнмтΦу нур уол
сκнпκнлннмпс мтм мнΦм ππ тΦо ооо уфр
фκмрκнлннмуп ооф моΦл ғлΦнсΦф офф фтл
мнκтκнлннмут мтл мнΦф ππ тΦл оту утр
оκннκнлномот мсф ммΦн ғлΦнтΦл нфт снр
сκнуκнлномпр мур мнΦо ππ тΦл осф ммрл
фκнлκнлномун нлн моΦп лΦн сΦу пму фтл
млκнпκнлномуу нтт моΦс ππ тΦн оту ффс
оκнмκнлнпмнл мнф ммΦн ғлΦнтΦп нрс урр
сκнсκнлнпмрм мфн мнΦн ππ тΦм ооу млмл
фκнтκнлнпмтт мфф мнΦт ғлΦнтΦн орт уфр
мнκнлκнлнпмтр нлн мнΦн ππ тΦо онп уфл
оκмфκнлнр млу мср ммΦл ғлΦн сΦф нул фнр
сκмфκнлнр ммт мсс млΦл ππ тΦл нсс упр
фκнрκнлнр мтф мун уΦсп ғлΦн тΦл омс унр
ммκтκнлнрнлс мут млΦл ππ тΦо омо утр

 мΦ {{Lǎ Ґ .ƻƭŘ
нΦ .ŀǎŜƭƛƴŜ Řŀǘŀ ǳǎŜŘ ǘƻ ŎŀƭŎǳƭŀǘŜ ǘǊƛƎƎŜǊ ǾŀƭǳŜǎ ƛƴ ƛǘŀƭƛŎǎ ŀƴŘ ōǊŀŎƪŜǘŜŘ ōȅ ǘƘƛŎƪ ƭƛƴŜǎ
оΦ {ǘǊƛƪŜǘƘǊƻǳƎƘ Ґ 5ŀǘŀ Ǉƻƛƴǘ ǊŜƳƻǾŜŘ ŦǊƻƳ ōŀǎŜƭƛƴŜ ǎǘŀǘƛǎǘƛŎǎ
пΦ DǊŀȅŜŘ ƻǳǘ Ґ 5ŀǘŀ ǇǊŜǾƛƻǳǎƭȅ ǳǎŜŘ ōǳǘ ǊŜǇƭŀŎŜŘ tŀƎŜ мп ƻŦ по
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нуо мфп нрΦл лΦнм сΦр π тΦу офм млрс

млκмсκмфуфнлл ππ ππ ππ тΦо ππ ππ
мκрκмффлнрл мот ππ ππ тΦр нтм тсл
пκмфκмффлππ мом ππ ππ тΦр нрс тнн
тκммκмффлнол моу ππ ππ тΦн поп трл
млκнпκмффлнул мор ππ ππ тΦн нпн тнн
мκолκмффмммл мрл ππ ππ тΦо мур улн
пκнсκмффмнол мпм ππ ππ тΦн ннт сут
тκммκмффмнлл мос ππ ππ тΦн нфн тму
млκмлκмффмнфл мпн ππ ππ тΦм нтл тлп
мκмлκмффннсл мпм ππ ππ тΦп нсс тлн
пκтκмффннмл мну ππ ππ тΦо нуо тнн
тκуκмффнππ ммр ππ ππ тΦо нст тлт
млκмпκмффнππ моп ππ ππ тΦн нсм тлр
мκмуκмффоππ мнл ππ ππ тΦм ннс суп
пκуκмффомтл мнп ππ ππ тΦр нрн тлф
тκмоκмффоππ мнм ππ ππ тΦу нрл ππ
млκнлκмффоππ мну ππ ππ тΦп нно ππ
мκмоκмффпππ мнн ππ ππ тΦн нор суо
пκтκмффпππ мпл ππ ππ тΦн нрп тмл
тκммκмффпмфл мом ππ ππ тΦм нсм тот
млκсκмффпππ мнн ππ ππ тΦм нрп тло
мκмлκмффрππ ммр ππ ππ тΦо нрр сфм
пκммκмффрππ мму ππ ππ тΦм нон тлт
тκмлκмффрмул ммф ππ ππ тΦм нст тмо
млκмнκмффрππ мму ππ ππ тΦо нпт тло
мκпκмффсмтл ммм ππ ππ тΦп ноо сфп
пκуκмффсππ мно ππ ππ тΦп нрр суо
тκмлκмффсππ мну ππ ππ тΦм нрф тнп
млκуκмффсππ млп ππ ππ тΦо нтл тнл
мκмпκмффтππ мно ππ ππ тΦн нсс тнп
пκмлκмффтнмл мом ππ ππ тΦп нтт тпф
тκмсκмффтππ мол ππ ππ тΦн омл умр
млκнκмффтππ мпл ππ ππ тΦо нфс тфо
мκмоκмффуππ мот ππ ππ тΦм нтп тфм
пκсκмффуππ моф ππ ππ тΦн омр улп
тκмрκмффунну мпс ππ ππ тΦо олт уул
млκрκмффуππ мпп ππ ππ тΦл нур тфм
мκмнκмфффππ моф ππ ππ тΦп нуф ттф

{ŀƳǇƭƛƴƎ 
9ǾŜƴǘ 5ŀǘŜ /ǳǊǊŜƴǘ /ŀƭŎǳƭŀǘŜŘ ¢ǊƛƎƎŜǊ ±ŀƭǳŜ

¢ŀōƭŜ п a²πуфлу5
[ƻŎƪǿƻƻŘ Iƛƭƭǎ [[/ ό.ŀŎƪƎǊƻǳƴŘύ

[ƻŎƪǿƻƻŘ !ǎƘ 5ƛǎǇƻǎŀƭ {ƛǘŜ π DǊƻǳƴŘǿŀǘŜǊ !ƴŀƭȅǘƛŎŀƭ 5ŀǘŀ
//w !ǇǇŜƴŘƛȄ LLL /ƻƴǎǘƛǘǳŜƴǘǎ

 мΦ {{Lǎ Ґ .ƻƭŘ
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{ŀƳǇƭƛƴƎ 
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[ƻŎƪǿƻƻŘ !ǎƘ 5ƛǎǇƻǎŀƭ {ƛǘŜ π DǊƻǳƴŘǿŀǘŜǊ !ƴŀƭȅǘƛŎŀƭ 5ŀǘŀ
//w !ǇǇŜƴŘƛȄ LLL /ƻƴǎǘƛǘǳŜƴǘǎ

пκрκмфффππ мпс ππ ππ тΦн олн тпо
тκмоκмфффππ мпл ππ ππ тΦо нсм тпф
млκрκмфффнлф мон ππ ππ тΦн нул тнн
мκммκнлллнлр мнф ππ ππ тΦо нуу тлр
пκсκнлллππ мну ππ ππ тΦо нур тот
тκммκнлллππ моу ππ ππ тΦн нфл трл
млκнκнлллππ мом ππ ππ тΦл нфт тнн
мκмнκнллмππ моу ππ ππ тΦо нуп тпр
сκмнκнллмнлф мпф ππ ππ тΦо олм улн
фκрκнллмππ мсу ππ ππ тΦм нфф туо
мнκпκнллмππ мпл ππ ππ тΦм нуф усф
оκмнκнллнππ моо ππ ππ тΦп нто туп
сκнсκнллнннп мос ππ ππ тΦо нул тфн
фκмфκнллнππ мнт ππ ππ тΦо нтф трт
мнκммκнллнππ мнт ππ ππ тΦн нтр тнф
оκммκнллоππ мнт ππ ππ тΦн нфс тто
сκпκнллоππ моу ππ ππ тΦп олм тср
фκмрκнллоосм мпп мфΦо ππ тΦн нур туу
мнκмтκнллоππ мпу ππ ππ тΦо нтт тут
оκмсκнллпππ мпм ππ ππ тΦн оом тсс
сκмсκнллпππ мрс ππ ππ тΦм опл умс
фκмрκнллпππ мсл ππ ππ тΦф онр урр
мнκмрκнллпмфр мрп нмΦс ππ тΦр опм тто
оκолκнллрнлл мрт ннΦс ππ тΦм онл уту
сκмрκнллрππ мрп ππ ππ тΦф онс унт
фκмрκнллрππ мпт ππ ππ тΦн онс тро
мнκрκнллрππ мпр ππ ππ тΦм омо тлт
оκсκнллсππ мрл ππ ππ тΦл нфф тпл
сκмоκнллсмто мпф мсΦп ππ тΦм олн усл
фκммκнллсππ мпн ππ ππ тΦн нфл уул
мнκпκнллсππ мрр ππ ππ тΦм оол тмо
оκрκнллтмуф мпу мпΦн ππ тΦм онн уоо
сκмуκнллтмрс мпр мпΦс ππ сΦф омн уоо
фκмлκнллтмфн мпр мрΦн ππ тΦм онс тлт
мнκммκнллтнрр мпн фΦтр ππ тΦм нтс сул
оκпκнллунмм мпм мнΦу ππ тΦл олт тсл
сκмлκнллумно ммс моΦт ππ тΦл омм улт
фκуκнллуфлΦф млп мо ππ тΦл нфр сст
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¢ŀōƭŜ п a²πуфлу5
[ƻŎƪǿƻƻŘ Iƛƭƭǎ [[/ ό.ŀŎƪƎǊƻǳƴŘύ

[ƻŎƪǿƻƻŘ !ǎƘ 5ƛǎǇƻǎŀƭ {ƛǘŜ π DǊƻǳƴŘǿŀǘŜǊ !ƴŀƭȅǘƛŎŀƭ 5ŀǘŀ
//w !ǇǇŜƴŘƛȄ LLL /ƻƴǎǘƛǘǳŜƴǘǎ

мнκмκнллумул моф ммΦр ππ тΦл омм пнл
оκфκнллфнпм мрн мнΦо ππ тΦл олп улт
сκмсκнллфнту мпт моΦу ππ сΦф олу умо
фκмκнллфнлм мро мпΦу ππ тΦм опс уфр
мнκтκнллфном мрм мнΦм ππ тΦл олт тто
оκфκнлмлмуф мтп ғмл ππ сΦф онт уут
сκтκнлмлфно мрн мпΦс ππ сΦф нфт упт
фκмпκнлмлмфп мпм мсΦо ππ сΦт омр улт
мнκмоκнлмлмсс мрф мтΦм ππ тΦл омл млрл
оκуκнлмммру мрм нлΦф ππ сΦф опс упт
сκмпκнлмммту мпп нлΦс ππ сΦф омс фнт
фκнтκнлммнол мро ноΦо ππ сΦф опл урн
мнκнмκнлммнлп мрр мфΦс ππ сΦп омт урл
оκмоκнлмннмл мрф нлΦу ππ тΦл оон уол
сκнтκнлмннлс мрп мфΦу ππ тΦм ото упл
уκнуκнлмннну мпс мтΦф ππ тΦм оом фпл
млκмлκнлмннно мпп моΦу ππ тΦл олп трл
нκрκнлмоннт мпн мрΦс ππ уΦл олл улл
пκмсκнлмонмф мрм мпΦф ππ тΦм нус улл
тκмсκнлмонмм моу мтΦл ππ ππ опм ттр
млκфκнлмонпр мул мтΦф ππ тΦн оол тур
мκнлκнлмпмпп млп мсΦп ππ тΦн осо уул
пκтκнлмпнлт мру мсΦс ππ сΦф оро упл
тκтκнлмпмфо нмп муΦм ππ тΦм орт уфр
млκнлκнлмпнмр мрл муΦп ππ сΦф оро упл
оκноκнлмрмфу ннм мтΦу ππ тΦл ооп упр
сκнпκнлмрмфн нлу мфΦм ππ тΦо осл усл
фκнуκнлмрмфт мсм мфΦм ππ тΦн оун урл
ммκмуκнлмрнну мрл мтΦр ππ тΦл орс умл
оκмрκнлмсннт мсп мфΦм ππ тΦо опу уср
сκмоκнлмснмл мру мфΦф ππ тΦм олф утл
фκмпκнлмснту мро нлΦм ππ тΦп оол уул
мнκсκнлмснпн мнп мфΦс ππ тΦо омм уср
оκолκнлмтнсн мрс мфΦм ππ тΦп оол унл
сκнуκнлмтмом смΦр мсΦу ππ тΦм нур улр
фκнлκнлмтнпл мтп мтΦрππ тΦо омм уур
мнκнтκнлмтнну мрн мпΦмππ тΦп нсл унр

 мΦ {{Lǎ Ґ .ƻƭŘ
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¢ŀōƭŜ п a²πуфлу5
[ƻŎƪǿƻƻŘ Iƛƭƭǎ [[/ ό.ŀŎƪƎǊƻǳƴŘύ

[ƻŎƪǿƻƻŘ !ǎƘ 5ƛǎǇƻǎŀƭ {ƛǘŜ π DǊƻǳƴŘǿŀǘŜǊ !ƴŀƭȅǘƛŎŀƭ 5ŀǘŀ
//w !ǇǇŜƴŘƛȄ LLL /ƻƴǎǘƛǘǳŜƴǘǎ

оκнфκнлмуннм мрл мнΦуππ сΦу нпн уфл
сκнмκнлмунол мру мтΦнππ тΦм нфт уор
фκнсκнлмуноо мпл мсΦуππ тΦо омт фпл
мнκмнκнлмунпр муп моΦр ππ тΦо нср урр
оκмуκнлмфнос мро мсΦрғлΦр сΦф омс сул
сκмфκнлмфнмл мср мсΦо ғлΦн тΦн нфу тлл
фκмуκнлмфнпп мсо мсΦм ғлΦнтΦу нфу фмл
ммκнлκнлмфнру мст мрΦп ғлΦн тΦм онм унр
оκммκнлнлнпр мрф мрΦт ғлΦн тΦл оом тср
сκнпκнлнлннм мро мрΦп ғлΦн тΦноор флр
фκноκнлнлноо мрм мсΦн лΦнм тΦо омф флр
мнκтκнлнлнрт мрр мрΦр лΦн сΦф олп трр
оκмκнлнмноо мрм мн лΦоп тΦм нфо фср
сκмтκнлнмноф мом моΦфππ сΦс онт фтл
фκннκнлнмноо мрп мрΦллΦом тΦн ому уол
мнκмрκнлнмннр мпн моΦрππ тΦл олф унр
оκннκнлннмнф мнс моΦс лΦнп тΦо онп фпл
сκнпκнлнннмс мпм моΦоππ тΦн онм флр
фκмрκнлнннон мрс мпΦр лΦнр сΦф омт улр
мнκтκнлнннот мор моΦл ππ сΦф ооу фмр
оκннκнлноннт мрр мнΦф ғлΦнтΦл оон улл
сκнуκнлноннр мрл мнΦо ππ сΦф олт ффр
фκнлκнлномлмл тсΦр пΦфо лΦнмсΦф уфΦф тср
млκнпκнлноноо мрп мнΦу ππ тΦн омт урс
оκнмκнлнпнну мну мнΦф ғлΦнтΦп нфо уур
сκнсκнлнпнпу мрт мнΦу ππ тΦн онс флр
фκнтκнлнпноо мсм моΦл ғлΦнтΦо омп улл
мнκнлκнлнпнсм мтр мнΦт ππ тΦо ооф унл
оκмфκнлнр нмп мрс мнΦпғлΦн тΦн оно урр
сκмфκнлнр нлн мпф мнΦн ππ тΦл олт уср
фκнрκнлнр ннн мрм моΦм ғлΦн тΦн оло флр
ммκтκнлнрнру мпр моΦлππ тΦо нут ттл
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пΦ DǊŀȅŜŘ ƻǳǘ Ґ 5ŀǘŀ ǇǊŜǾƛƻǳǎƭȅ ǳǎŜŘ ōǳǘ ǊŜǇƭŀŎŜŘ tŀƎŜ му ƻŦ по



¢ƻǘŀƭ .ƻǊƻƴ 
όҡƎκ[ύ

¢ƻǘŀƭ /ŀƭŎƛǳƳ 
όƳƎκ[ύ

/ƘƭƻǊƛŘŜ 
όƳƎκ[ύ

CƭǳƻǊƛŘŜ
 όƳƎκ[ύ

ǇI 
ό{Φ¦Φύ

{ǳƭŦŀǘŜ
 όƳƎκ[ύ

¢ƻǘŀƭ 5ƛǎǎƻƭǾŜŘ 
{ƻƭƛŘǎ
 όƳƎκ[ύ

оср отΦф нΦо мΦнф тΦс π уΦм мро ппн

млκмсκмфуфнол ππ ππ ππ тΦт ππ ππ
мκрκмффлнрл ооΦм ππ ππ уΦл моф оус
пκмфκмффлππ омΦр ππ ππ уΦм мно отл
тκммκмффлнфл нтΦл ππ ππ уΦн фоΦр осл
млκннκмффлонл нтΦм ππ ππ уΦл фуΦт орм
мκолκмффмнпл омΦл ππ ππ уΦо смΦс орр
млκмлκмффмолл нпΦф ππ ππ тΦф фтΦф онр
мκмлκмффннсл нтΦм ππ ππ тΦс фсΦм ому
пκтκмффннпл нпΦп ππ ππ уΦн ммо омф
тκуκмффнππ муΦл ππ ππуΦм мму онр
млκмпκмффнππ ннΦо ππ ππуΦл ммн оол
мκмуκмффоππ нлΦс ππ ππтΦт ммф онн
пκуκмффонмл ππ ππ ππ уΦр млф оор
тκмоκмффоππ муΦл ππ ππуΦм ннр ππ
млκмфκмффоππ нфΦл ππ ππтΦф туΦп ππ
мκмоκмффпππ нуΦл ππ ππтΦф ммф ооп
пκтκмффпππ нфΦп ππ ππтΦф ммс орл
тκмнκмффпннл нмΦу ππ ππуΦл ммп опр
млκсκмффпππ нпΦм ππ ππтΦф ммн ооу
мκфκмффрππ роΦм ππ ππ тΦф мнр пмл
пκммκмффрππ омΦо ππ ππтΦф мот нст
тκммκмффрннл онΦм ππ ππтΦт мнт орм
млκммκмффрππ нсΦу ππ ππуΦл ммс опт
мκпκмффснмл олΦм ππ ππуΦр мрл онс
пκуκмффсππ ртΦр ππ ππ уΦл мсо пмн
тκмлκмффсππ оуΦф ππ ππ тΦт мнф ото
млκфκмффсππ ноΦф ππ ππуΦн мол осн
мκмпκмффтππ омΦл ππ ππуΦн мнп орм
пκфκмффтнпл орΦн ππ ππуΦм мпл оун
тκмрκмффтππ отΦн ππ ππ тΦф мор оут
млκнκмффтππ пмΦр ππ ππ тΦф ππ плу
мκмоκмффуππ орΦу ππ ππ тΦф мом оун
пκфκмффуππ рпΦс ππ ππ тΦф ммн офу
тκмсκмффунот осΦс ππ ππ уΦл ммн тмнф
млκсκмффуππ осΦт ππ ππ тΦт ммм опн
мκмнκмфффππ осΦт ππ ππ уΦл ммф опс
пκсκмфффππ орΦр ππ ππуΦл моу пнн
тκмоκмфффππ птΦр ππ ππ тΦф мпм опс

{ŀƳǇƭƛƴƎ 
9ǾŜƴǘ 5ŀǘŜ /ǳǊǊŜƴǘ /ŀƭŎǳƭŀǘŜŘ ¢ǊƛƎƎŜǊ ±ŀƭǳŜ

¢ŀōƭŜ р a²πуфлф{I
[ƻŎƪǿƻƻŘ Iƛƭƭǎ [[/ ό5ƻǿƴƎǊŀŘƛŜƴǘύ

[ƻŎƪǿƻƻŘ !ǎƘ 5ƛǎǇƻǎŀƭ {ƛǘŜ π DǊƻǳƴŘǿŀǘŜǊ !ƴŀƭȅǘƛŎŀƭ 5ŀǘŀ
//w !ǇǇŜƴŘƛȄ LLL /ƻƴǎǘƛǘǳŜƴǘǎ

 мΦ {{Lǎ Ґ .ƻƭŘ
нΦ .ŀǎŜƭƛƴŜ Řŀǘŀ ǳǎŜŘ ǘƻ ŎŀƭŎǳƭŀǘŜ ǘǊƛƎƎŜǊ ǾŀƭǳŜǎ ƛƴ ƛǘŀƭƛŎǎ ŀƴŘ ōǊŀŎƪŜǘŜŘ ōȅ ǘƘƛŎƪ ƭƛƴŜǎ
оΦ {ǘǊƛƪŜǘƘǊƻǳƎƘ Ґ 5ŀǘŀ Ǉƻƛƴǘ ǊŜƳƻǾŜŘ ŦǊƻƳ ōŀǎŜƭƛƴŜ ǎǘŀǘƛǎǘƛŎǎ
пΦ DǊŀȅŜŘ ƻǳǘ Ґ 5ŀǘŀ ǇǊŜǾƛƻǳǎƭȅ ǳǎŜŘ ōǳǘ ǊŜǇƭŀŎŜŘ tŀƎŜ мф ƻŦ по
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/ƘƭƻǊƛŘŜ 
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CƭǳƻǊƛŘŜ
 όƳƎκ[ύ
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{ǳƭŦŀǘŜ
 όƳƎκ[ύ

¢ƻǘŀƭ 5ƛǎǎƻƭǾŜŘ 
{ƻƭƛŘǎ
 όƳƎκ[ύ

оср отΦф нΦо мΦнф тΦс π уΦм мро ппн

{ŀƳǇƭƛƴƎ 
9ǾŜƴǘ 5ŀǘŜ /ǳǊǊŜƴǘ /ŀƭŎǳƭŀǘŜŘ ¢ǊƛƎƎŜǊ ±ŀƭǳŜ

¢ŀōƭŜ р a²πуфлф{I
[ƻŎƪǿƻƻŘ Iƛƭƭǎ [[/ ό5ƻǿƴƎǊŀŘƛŜƴǘύ

[ƻŎƪǿƻƻŘ !ǎƘ 5ƛǎǇƻǎŀƭ {ƛǘŜ π DǊƻǳƴŘǿŀǘŜǊ !ƴŀƭȅǘƛŎŀƭ 5ŀǘŀ
//w !ǇǇŜƴŘƛȄ LLL /ƻƴǎǘƛǘǳŜƴǘǎ

млκсκмфффноу ооΦф ππ ππтΦт мнт онм
мκммκнлллнот онΦм ππ ππуΦл мрр онс
пκрκнлллππ орΦл ππ ππуΦл мрр орм
тκммκнлллππ олΦл ππ ππтΦр ммф опо
млκпκнлллππ ооΦп ππ ππуΦл мос опо
мκмлκнллмππ онΦм ππ ππуΦл мпт осф
сκмнκнллмнрс ооΦт ππ ππтΦф мол отт
фκрκнллмππ нпΦп ππ ππтΦт мно оос
мнκпκнллмππ омΦр ππ ππтΦт мно орм
оκмнκнллнππ ннΦо ππ ππуΦм млм оот
сκнрκнллннпу ннΦс ππ ππтΦф млс опр
фκмуκнллнππ нсΦо ππ ππуΦл ммн омс
мнκмлκнллнππ омΦп ππ ππуΦл мом осф
оκмнκнллоππ нсΦт ππ ππуΦм мнн орл
сκоκнллоππ нрΦл ππ ππуΦл ммп оло
фκмсκнллонру ноΦо оΦпр ππ тΦу мнл олл
мнκмтκнллоππ омΦу ππ ππ уΦн ммф онс
оκмуκнллпππ нрΦт ππ ππ тΦф моп нуу
сκмтκнллпππ онΦс ππ ππ уΦл мнп опу
фκмрκнллпππ нпΦт ππ ππ тΦу млр онл
мнκмпκнллпнпр нсΦс нΦуф ππ тΦф мон ону
оκнфκнллрнмо нтΦо нΦрм ππ уΦл ππ ооф
сκмрκнллрππ нуΦс ππ ππ уΦм ммр оор
фκмрκнллрππ онΦн ππ ππ уΦл мом опт
мнκрκнллрππ нфΦн ππ ππ тΦт мнм онм
оκтκнллсππ омΦт ππ ππ уΦл мнр онп
сκмоκнллснол нтΦф нΦлн ππ тΦр ммл опп
фκмнκнллсππ нпΦп ππ ππ уΦл млр олу
мнκрκнллсππ нсΦп ππ ππ тΦф млп нтс
оκсκнллтнор нрΦф мΦфм ππ тΦр мло олм
сκмфκнллтнлм ноΦр нΦлн ππ тΦф фтΦр нфф
фκммκнллтнмс ннΦр нΦмр ππ уΦл млп нсл
мнκммκнллтолл нтΦл мΦуо ππ уΦл фс нфм
оκпκнллунпф ннΦм мΦфс ππ тΦу фтΦм нум
сκммκнллунло ннΦф мΦпо ππ тΦу фтΦт олп
фκуκнллумну муΦр мΦут ππ уΦм фмΦо нфт
мнκнκнллунмр нпΦп нΦлс ππ тΦф млм нрн
оκмлκнллфнрм муΦф нΦлм ππ уΦл фмΦт нсф

 мΦ {{Lǎ Ґ .ƻƭŘ
нΦ .ŀǎŜƭƛƴŜ Řŀǘŀ ǳǎŜŘ ǘƻ ŎŀƭŎǳƭŀǘŜ ǘǊƛƎƎŜǊ ǾŀƭǳŜǎ ƛƴ ƛǘŀƭƛŎǎ ŀƴŘ ōǊŀŎƪŜǘŜŘ ōȅ ǘƘƛŎƪ ƭƛƴŜǎ
оΦ {ǘǊƛƪŜǘƘǊƻǳƎƘ Ґ 5ŀǘŀ Ǉƻƛƴǘ ǊŜƳƻǾŜŘ ŦǊƻƳ ōŀǎŜƭƛƴŜ ǎǘŀǘƛǎǘƛŎǎ
пΦ DǊŀȅŜŘ ƻǳǘ Ґ 5ŀǘŀ ǇǊŜǾƛƻǳǎƭȅ ǳǎŜŘ ōǳǘ ǊŜǇƭŀŎŜŘ tŀƎŜ нл ƻŦ по
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{ŀƳǇƭƛƴƎ 
9ǾŜƴǘ 5ŀǘŜ /ǳǊǊŜƴǘ /ŀƭŎǳƭŀǘŜŘ ¢ǊƛƎƎŜǊ ±ŀƭǳŜ

¢ŀōƭŜ р a²πуфлф{I
[ƻŎƪǿƻƻŘ Iƛƭƭǎ [[/ ό5ƻǿƴƎǊŀŘƛŜƴǘύ

[ƻŎƪǿƻƻŘ !ǎƘ 5ƛǎǇƻǎŀƭ {ƛǘŜ π DǊƻǳƴŘǿŀǘŜǊ !ƴŀƭȅǘƛŎŀƭ 5ŀǘŀ
//w !ǇǇŜƴŘƛȄ LLL /ƻƴǎǘƛǘǳŜƴǘǎ

сκмсκнллфотп ннΦо нΦмм ππ уΦл фоΦф нун
фκнκнллфнот нмΦп нΦпн ππ тΦо фуΦп нфо
мнκуκнллфнру ноΦо оΦлф ππ тΦф ууΦф нст
оκмлκнлмлнмо нмΦо ғм ππ уΦл фнΦн омм
сκуκнлмлнну ннΦо ғмл ππ уΦл унΦу онм
фκмрκнлмлнмп ннΦо ғмл ππ тΦф урΦт олл
мнκмрκнлмлнно ноΦо ғмл ππ уΦл уоΦр ооф
оκфκнлмммфр нмΦм ғмл ππ тΦт фоΦо омл
сκмрκнлммноп нлΦу ғмл ππ уΦл умΦу нфт
фκнтκнлммнпл ннΦт нΦпл ππ уΦл фуΦм нун
мнκнлκнлммнлп нмΦо мΦтм ππ тΦу фпΦт олр
оκмоκнлмнннс ннΦс мΦфт ππ тΦт фрΦу омл
сκнтκнлмнннн ннΦн мΦтп ππ уΦм млр нул
уκнуκнлмннмт нлΦр мΦум ππ уΦм млм плл
млκмлκнлмннно нпΦу мΦтп ππ уΦл фуΦн ннр
нκрκнлмонрс нпΦт мΦтф ππ уΦм ффΦс онр
пκмсκнлмоноу нпΦн мΦту ππ тΦу фтΦф орл
тκмсκнлмоннт нсΦм мΦут ππ тΦт ффΦс нтр
млκфκнлмоноо нмΦн нΦму ππ тΦу ффΦп нтр
мκнлκнлмпнмт нпΦт мΦут ππ уΦл ммм оор
пκтκнлмпнмм орΦм мΦфо ππ тΦс млф оор
тκтκнлмпнну нсΦп мΦфф ππ тΦф млт нфр
млκнлκнлмпннф нтΦо мΦуо ππ тΦп млм онл
оκнпκнлмрннс нсΦп мΦуф ππ тΦф ммо пмл
сκнпκнлмрнмл ноΦс ғн ππ тΦф ффΦс оол
фκнуκнлмрнлм нсΦм нΦоф ππ тΦп ммс нтл
ммκмуκнлмрнпт нсΦн нΦпс ππ уΦм ммр нур
оκмрκнлмснрл нфΦт нΦну ππ тΦф мнм нфр
сκмоκнлмсннп нтΦм ғн ππ тΦс млс оор
фκмпκнлмснрл нуΦн ғн ππ тΦр мло опр
мнκсκнлмснпп нрΦр ғн ππ тΦу ммл плл
оκолκнлмтнтм олΦн ғн ππ уΦн мнс орр
сκнфκнлмтнум ннΦл нΦмр ππ тΦт мнн нтр
фκнлκнлмтнрл нфΦп ғн ππ тΦр млу орр
мнκнтκнлмтном нуΦу ғн ππ тΦу ммт онл
оκнуκнлмуноо нуΦп ғн ππ уΦм мму пмр
сκнлκнлмунпу нуΦр ғн ππ тΦм ммр нср
фκнсκнлмунсм нуΦл ғн ππ тΦр млт олр

 мΦ {{Lǎ Ґ .ƻƭŘ
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оΦ {ǘǊƛƪŜǘƘǊƻǳƎƘ Ґ 5ŀǘŀ Ǉƻƛƴǘ ǊŜƳƻǾŜŘ ŦǊƻƳ ōŀǎŜƭƛƴŜ ǎǘŀǘƛǎǘƛŎǎ
пΦ DǊŀȅŜŘ ƻǳǘ Ґ 5ŀǘŀ ǇǊŜǾƛƻǳǎƭȅ ǳǎŜŘ ōǳǘ ǊŜǇƭŀŎŜŘ tŀƎŜ нм ƻŦ по



¢ƻǘŀƭ .ƻǊƻƴ 
όҡƎκ[ύ

¢ƻǘŀƭ /ŀƭŎƛǳƳ 
όƳƎκ[ύ

/ƘƭƻǊƛŘŜ 
όƳƎκ[ύ

CƭǳƻǊƛŘŜ
 όƳƎκ[ύ

ǇI 
ό{Φ¦Φύ

{ǳƭŦŀǘŜ
 όƳƎκ[ύ

¢ƻǘŀƭ 5ƛǎǎƻƭǾŜŘ 
{ƻƭƛŘǎ
 όƳƎκ[ύ

оср отΦф нΦо мΦнф тΦс π уΦм мро ппн

{ŀƳǇƭƛƴƎ 
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¢ŀōƭŜ р a²πуфлф{I
[ƻŎƪǿƻƻŘ Iƛƭƭǎ [[/ ό5ƻǿƴƎǊŀŘƛŜƴǘύ

[ƻŎƪǿƻƻŘ !ǎƘ 5ƛǎǇƻǎŀƭ {ƛǘŜ π DǊƻǳƴŘǿŀǘŜǊ !ƴŀƭȅǘƛŎŀƭ 5ŀǘŀ
//w !ǇǇŜƴŘƛȄ LLL /ƻƴǎǘƛǘǳŜƴǘǎ

мнκмнκнлмунру нтΦл ғн ππ фΦн ммр отр
оκмуκнлмфнпп нфΦп ғн мΦмр уΦлммл нлр
сκмфκнлмфннп нсΦм ғн лΦсф тΦтмлр нур
фκмуκнлмфнро нфΦо ғн лΦуо тΦумло опр
ммκнлκнлмфнсм онΦп ғн лΦфл тΦтммл нфл
оκммκнлнлнсс нфΦо ғн лΦтт тΦфмнл нтл
сκнпκнлнлнпн нуΦо ғн лΦфр тΦсммт олр
фκноκнлнлнпр нуΦм ғн лΦф уΦмммф осл
мнκтκнлнлнсм онΦу ғн лΦун тΦо мнм нмр
оκмκнлнмнсм онΦп нΦс лΦтф сΦт моу пур
сκмсκнлнмнтт ну ғн ππ уΦн мму офр
фκннκнлнмнпо нуΦн ғн лΦфр тΦр мну оср
мнκмрκнлнмноу нуΦо ғн ππ уΦл мнс рпл
оκннκнлннмол нтΦс нΦлн лΦтп уΦр мнл псл
сκноκнлннноп нс ғн ππ уΦн ммм нфр
фκмрκнлнннпм нфΦу ғн лΦур сΦу ммр омл
мнκтκнлнннно нпΦф ғн ππ уΦм ммт онр
оκннκнлнонос омΦн ғн лΦун тΦф мнс слл
сκнуκнлнонпт нфΦн ғн ππ сΦр млп рфр
фκнлκнлнонрл офΦр ғн лΦут тΦт ммл нфл
млκноκнлнонрн нуΦо ғн ππ тΦп мнм олр
оκнлκнлнпнпф нтΦн ғн лΦтф уΦл мно осл
сκнсκнлнпнпф нсΦм ғн ππ тΦф ммм офл
фκнсκнлнпнпс олΦт ғн лΦур тΦу ммм нфл
мнκмфκнлнпнсф онΦо ғн ππ тΦу мнр омр
оκмфκнлнрнмл олΦр ғн лΦтфтΦр ммо офл
сκмфκнлнр нно нсΦс ғн ππуΦн млф онл
фκнрκнлнр нпф опΦл ғн лΦун тΦс ммм нфл
ммκтκнлнрнрр нрΦт нΦор ππ уΦо мнл нтр
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млκмсκмфуфтоо ππ ππ ππ уΦф ππ ππ
мκрκмффлсфл мфΦс ππ ππ уΦу мтм рро
пκмфκмффлππ онΦр ππ ππ фΦн мну рум
тκмлκмффлупл ноΦу ππ ππ фΦп муу птр
млκнпκмффлфлл моΦр ππ ππ фΦо ммл пос
мκолκмффмунл нмΦс ππ ππ фΦн мсм рмм
пκнсκмффмумл пΦус ππ ππ фΦо уфΦн пур
тκммκмффмуо нлΦм ππ ππ фΦм млн прп
млκмлκмффмтфл муΦс ππ ππ фΦл млл пнт
мκуκмффнунл муΦм ππ ππ фΦм нл псн
пκтκмффнттл рΦтф ππ ππ фΦм мпΦу оум
тκуκмффнππ фΦтт ππ ππфΦн стΦу рлр
млκмпκмффнππ мнΦр ππ ππфΦн усΦс пус
мκмуκмффоππ тΦмм ππ ππфΦл уфΦм пфл
пκуκмффосул фΦлр ππ ππфΦс фрΦн птф
тκмоκмффоππ рΦму ππ ππфΦм уфΦн ππ
млκнлκмффоππ мрΦс ππ ππуΦу ртΦп ππ
мκмпκмффпππ рΦлу ππ ππуΦф фнΦт прп
пκтκмффпππ пΦн ππ ππ уΦф фм псл
тκмоκмффптрл оΦсф ππ ππуΦф фмΦп про
млκсκмффпππ пΦфс ππ ππфΦл фрΦм птс
мκфκмффрππ фΦно ππ ππуΦу мнт пфу
пκммκмффрππ оΦмн ππ ππфΦм млп рнм
тκммκмффрнпл рсΦо ππ ππуΦу ммп псу
млκмнκмффрππ пΦо ππ ππ фΦм млп пст
мκпκмффссрл рлΦс ππ ππтΦф муф пту
пκфκмффсππ рΦпт ππ ππфΦм мнр пол
тκмлκмффсππ пΦну ππ ππуΦф ммл птн
млκуκмффсππ оΦпн ππ ππфΦн мнл псл
мκмпκмффтππ оΦмм ππ ππфΦм ммр псл
пκфκмффттул оΦн ππ ππ фΦм ммп пуп
тκмрκмффтππ оΦус ππ ππфΦл млп птр
млκнκмффтππ пΦрф ππ ππуΦф млл пул
мκмоκмффуππ оΦлм ππ ππфΦл ммр прр
пκтκмффуππ о ππ ππ фΦл ммл псс
тκмрκмффутлф пΦом ππ ππфΦн млт пун
млκрκмффуππ мнп ππ ππ фΦн уф рпс
пκсκмфффππ муΦр ππ ππфΦн млм ртн
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тκмпκмфффππ мтΦо ππ ππфΦн мрн тмс
млκрκмфффуфн нуΦп ππ ππфΦл омо суп
мκмлκнлллупп стΦм ππ ππ фΦо нпу сну
пκрκнлллππ моΦм ππ ππфΦм мнн ррр
тκммκнлллππ пф ππ ππ уΦн млн рул
млκнκнлллππ роΦс ππ ππ уΦс ммн рмо
мκмлκнллмππ мпΦу ππ ππфΦм ммм снп
сκммκнллмуфр поΦн ππ ππ фΦм нот урр
фκрκнллмππ оп ππ ππ фΦм млт тсу
мнκпκнллмππ осΦп ππ ππфΦл мпл снп
оκмнκнллнππ олΦп ππ ππфΦм мнн снн
сκнрκнллнурп осΦр ππ ππфΦн сфΦм тнн
фκмфκнллнππ ооΦп ππ ππфΦн тнΦп тул
мнκмлκнллнππ мт ππ ππ фΦн ммс улм
оκмнκнллоππ рлΦр ππ ππ фΦн мнн фуф
сκпκнллоππ муΦс ππ ππфΦн мон рун
фκмрκнллоффм мнΦп рΦтм ππ уΦт утΦс птт
мнκмтκнллоππ нпΦт ππ ππ фΦн мму слп
оκмуκнллпππ ртΦу ππ ππ фΦм мпф рлу
сκмтκнллпππ мт ππ ππ фΦм мом сул
фκмпκнллпππ мфΦр ππ ππ фΦм мнт тпт
мнκмоκнллпттс мрΦу рΦуу ππ фΦл нлр тул
оκнуκнллруоф муΦр тΦто ππ фΦм млс сст
сκмпκнллрππ нмΦр ππ ππ фΦм мол рун
фκмпκнллрππ ммΦм ππ ππ фΦл ммн тлл
мнκсκнллрππ омΦп ππ ππ уΦф мрм рсп
оκтκнллсππ мфΦо ππ ππ фΦм фтΦс ссф
сκмоκнллстпф осΦо пΦмс ππ фΦн флΦу фнф
фκмоκнллсππ мфΦр ππ ππ фΦм фпΦп снн
мнκрκнллсππ ооΦп ππ ππ фΦм млн ппл
оκтκнллттмл рфΦм пΦмт ππ уΦф млм рпп
сκнлκнллттрс офΦр рΦлу ππ фΦл фмΦс пул
фκммκнллтмнлл нмΦн рΦом ππ фΦм млм рмо
мнκммκнллтуум мсΦо пΦм ππ фΦм урΦу рсф
оκпκнллуусл ноΦт пΦуу ππ уΦф млф пфм
сκмоκнллусфт рфΦо пΦлп ππ фΦл млл прм
фκуκнллурфс ууΦп пΦнн ππ фΦл унΦн ппт
мнκоκнллутлл ппΦн пΦос ππ уΦф ммл плф
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оκмлκнллфтут пфΦс пΦпу ππ фΦм усΦо рму
сκмтκнллфмопл нпΦр пΦто ππ фΦл фмΦс пум
фκмκнллфрсп тΦсф рΦсф ππ уΦм уоΦп прр
мнκфκнллфунс фΦрс пΦмс ππ фΦл фоΦу псн
оκмлκнлмлтсо мо оΦср ππ фΦм фуΦу рпл
сκуκнлмлтфр фΦот ғмл ππ фΦм урΦу пуф
фκмрκнлмлупн пΦфм ғмл ππ фΦл упΦо ппн
мнκмрκнлмлртп пΦп ғмл ππ уΦу трΦу рпф
оκфκнлммулт рΦму ғмл ππ уΦф фрΦо птт
сκмрκнлммрнн пΦто ғмл ππ уΦу слΦм пфо
фκнсκнлммуол рΦн сΦо ππ уΦф ммф пнт
мнκнлκнлммтло мнΦф пΦоп ππ фΦл фоΦс смл
оκмоκнлмнсфл тΦмо рΦн ππ уΦу млу рмр
сκнтκнлмнулт муΦн пΦмф ππ фΦл фмΦт спр
уκнуκнлмнтфн мр пΦсо ππ уΦф млу тмл
млκмлκнлмнснп ппΦу оΦфр ππ фΦо фуΦн пмр
нκрκнлмоутсκфлнрΦсоκсΦмрΦнпκрΦлнππ фΦм усΦоκууΦнррлκпфр
пκмсκнлмоптф уΦс рΦоп ππ уΦн соΦу рмр
тκмсκнлмоупт ооΦс пΦмм ππ фΦо умΦу псл
млκуκнлмотруκуплфΦснκмлΦппΦтсκмл ππ фΦн ууΦфκусΦсрмрκрол
мκнлκнлмпулоκтлррΦфсκрΦсфпΦосκпΦлрππ фΦо ффκфусолκрпр
пκтκнлмпсунκсоомоΦнκмоΦмпΦлтκпΦллππ фΦн млнκмллрсрκрпр
тκтκнлмпусу слΦр пΦс ππ фΦо фмΦм рлл
млκнлκнлмпфлмκфлфомΦпκооΦппΦнфκпΦомππ ф флΦмκфмсллκттр
оκнпκнлмртпмκторнсκнсΦрпΦонκпΦооππ ф фмΦпκфнΦмсллκснр
сκнпκнлмртнуκтптонΦпκорΦрпΦнлκпΦсуππ ф уоΦуκфтΦтрплκртл
фκнуκнлмр умоκунф мрΦтκмрΦтпΦстκпΦтфππ уΦф фуΦнκфтΦмрорκпрл
ммκмуκнлмр уоуκуоф нуκнтΦмпΦртκпΦснππ уΦс фуΦоκффΦпрлрκпсл
оκмрκнлмс улрκтсп фΦнκуΦптпΦпнκпΦппππ ф млоκмлппфлκпсл
сκмоκнлмс тфмκулс тΦпнκуΦоспΦноκпΦомππ уΦф умκумΦпптлκпфр
фκмпκнлмс тнлκснп фΦмсκуΦмрпΦмуκпΦнтππ ф усΦуκуоΦррпрκрнр
мнκсκнлмс тсрκтул рΦрсκрΦопΦнрκпΦоуππ фΦофпΦфκурΦтртлκртл
оκолκнлмт ттлκтну мпΦмκмпΦопΦрκпΦорππ фΦоурΦсκутΦррлрκпфр
сκнфκнлмт тфоκтсу тΦунκтΦсппΦспκпΦснππ уΦр фсΦоκффΦфппрκпур
фκнлκнлмт рмлκрно сΦфтκтΦпопΦлнκпΦнлππ тΦф соΦоκссΦупслκптл
мнκнтκнлмт тноκтлф мфΦфκмупΦнтκпΦпуππ ф соΦуκсфΦорорκрор
оκнуκнлму уруκурр нсΦсκнрΦрпΦмтκпΦмсππ ф утΦл κфнΦтусрκсур
сκнлκнлмуфопκфму флΦпκурΦнпΦртκоΦтфππ фΦнффΦлκфсΦнртлκрфр
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фκнсκнлмуффнκмлулотΦтκплΦспΦосκпΦнтππ фΦмфмΦтκусΦруфрκуул
мнκмнκнлму уопκумнтпΦрκтрΦопΦмфκоΦрлππ фΦнфнΦуκтфΦпмлслκфор
оκмуκнлмффслκфрфнсΦоκнсΦопΦрфκпΦрт мΦлфκмΦмоф фмΦмκфнΦнуурκуср
сκмфκнлмфуфсκфлпмлΦрκмлΦфпΦмуκпΦмф лΦсуκлΦсфф упΦпκутΦстмрκтпр
фκмуκнлмфмлслκммолмсκмуΦнпΦмуκпΦмф лΦумκлΦунфΦс млмκмлпсфрκсфр
ммκнлκнлмфмлрлκмлрлмпΦуκмоΦупΦопκпΦом лΦрпκлΦтофΦо млсκмлсстрκспл
оκммκнлнлмлрлκмлслмрΦмκмрΦрпΦплκпΦпр лΦунκлΦуофΦм млсκмлрртрκстл
сκнпκнлнлмлнлκмлтлмнΦнκмоΦспΦопκпΦоо лΦфнκлΦулуΦт фуΦпκфуΦотллκсол
фκноκнлнлуфмκмлллмсΦсκнмΦупΦптκпΦпу лΦфлκлΦуфуΦф ффΦсκфуΦутфлκтмр
мнκтκнлнлффнκфупммΦмκмнпΦплκпΦоу лΦулκлΦтффΦт фоΦфκфоΦорпрκртл
оκмκнлнмфонκфмтммΦпκмнΦупΦупκпΦолΦумκлΦфффΦн млуκмлнттрκтнр
сκмсκнлнммлтлκммнлнлΦсκнлΦфпΦссκпΦсππ фΦнфтκфтΦостлκсул
фκннκнлнмфнрκфуо улΦсκрпΦопΦтоκпΦонлΦупκмΦлс уΦтмлоκмлпфурκсфл
мнκмрκнлнмфлпκутунсΦоκнсΦтпΦсмκпΦунππ фΦпмлрκмлпсолκтрр
оκннκнлннфсмκусуооΦмκолΦопΦспκпΦпулΦтуκлΦсфΦт флΦрκфлΦнсулκспр
сκноκнлннфнфκуфмомΦуκолΦтпΦооκпΦнуππ уΦфутΦпκуссулκсур
фκмрκнлннфрлκфопонΦфκонΦопΦснκпΦсслΦупκлΦупуΦр фнΦрκфнΦлсмрκсмл
мнκтκнлнн устκтуп ғрκғрпΦнуκпΦнфππ фΦомллκмллпррκрнл
оκнмκнлно ууоκуту млΦсκфΦснпΦпоκпΦонлΦтфκлΦтт фΦлфпΦлκфмΦмрррκсмр
сκнуκнлноуфрκуум мсκмрΦупΦнпκпΦннππ тΦт упΦмκуоΦпсурκсрр
фκмфκнлнономκмлмлмруκсуΦпмнΦфwκпΦоw лΦусκлΦсфуΦл онпwκмлсw ттлκрнр
млκноκнлнофрсκфомфΦмрκуΦрнпΦорκпΦосππ фΦлмллκмлмпфлκсмл
оκнлκнлнп утпκусу моΦфκмпΦнпΦоуκпΦофлΦтуκлΦту фΦоунΦфκуфΦоррлκссл
сκнсκнлнпфрфκффтмпΦтκмпΦтпΦопκпΦрсππ уΦфутΦсκфлΦлсфрκсур
фκнсκнлнпфллκфнф рсΦуκрфΦтпΦумκпΦтнлΦумκлΦун фΦмурΦтκусΦсттлκсрл
мнκмфκнлнпфумκфспттΦфκрлΦлпΦрпκпΦтнππ фΦн фоΦоκфпΦнмлтлκтпл
оκмфκнлнруспκупс рΦпрκрΦрт пΦолκпΦнф лΦтуκлΦтт фΦн умΦсκуоΦн рнрκрмр
сκмфκнлнр уптκупмфрΦрκфнΦфпΦсоκпΦпр ππ фΦл уоΦсκурΦстолκсср
фκнрκнлнруумκфнс млΦнκмлΦс пΦплκпΦпо лΦумκлΦум фΦл фмΦсκфмΦсрфрκрфр
ммκтκнлнруоуκуснмоΦсκмпΦмпΦспκпΦтоππ фΦн урΦмκутΦлрслκрпл

 мΦ {{Lǎ Ґ .ƻƭŘ
нΦ .ŀǎŜƭƛƴŜ Řŀǘŀ ǳǎŜŘ ǘƻ ŎŀƭŎǳƭŀǘŜ ǘǊƛƎƎŜǊ ǾŀƭǳŜǎ ƛƴ ƛǘŀƭƛŎǎ ŀƴŘ ōǊŀŎƪŜǘŜŘ ōȅ ǘƘƛŎƪ ƭƛƴŜǎ
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мллс мтΦф псΦс лΦфр тΦо π тΦу мрф пфу

млκмсκмфуфуол ππ ππ ππ уΦм ππ ππ
мκрκмффлутл фΦлт ππ ππ уΦс мнс офр
пκмфκмффлππ мнΦн ππ ππ уΦр мсф ппп
тκммκмффлфрл мнΦу ππ ππ уΦр мнм поф
млκнпκмффлфол моΦу ππ ππ уΦн ммт пмт
мκолκмффмутл мпΦф ππ ππ уΦм ттΦп пмл
пκнсκмффмусл млΦм ππ ππ уΦо флΦм офо
тκммκмффмфлл млΦл ππ ππ уΦо мму оуу
млκмлκмффмфмл млΦн ππ ππ уΦл ммо опл
мκмлκмффнππ ππ ππ ππ тΦф млс осл
пκтκмффнупл уΦтф ππ ππ уΦн мнн орт
тκуκмффн ππ тΦуф ππ ππуΦн моп орп
млκмпκмффн ππ фΦфу ππ ππуΦн моо опу
мκмуκмффо ππ млΦо ππ ππуΦо мср пмо
пκуκмффо тулнлΦс ππ ππ уΦн муу ппр
тκмоκмффо ππмуΦр ππ ππ уΦм олс ππ
млκмфκмффо ππмлл ππ ππ тΦт пол ππ
мκмпκмффп ππсфΦт ππ ππ тΦт орр топ
пκтκмффп ππмру ππ ππ тΦт нтм мллл
тκмнκмффп тллмнр ππ ππ тΦс офф усо
млκсκмффп ππмпс ππ ππ тΦр пфм флу
мκмлκмффр ππннс ππ ππ тΦр урф тмн
пκммκмффр ππпнΦр ππ ππ тΦо тмл мосн
тκммκмффрммрл мрт ππ ππ тΦс спп мнмл
млκмнκмффр ππмфо ππ ππ тΦс ссп мнул
мκпκмффсмопл мур ππ ππ тΦт тлл монл
пκфκмффс ππмур ππ ππ тΦс стн ммсл
тκмлκмффс ππмср ππ ππ тΦс рут млтл
млκфκмффс ππммп ππ ππ тΦф рпл млмл
мκмпκмффт ππмоо ππ ππ тΦт рпр млрл
пκфκмффтмслл мпу ππ ππ тΦт ртп ммнл
тκмрκмффт ππмпу ππ ππ тΦс слу ммпл
млκнκмффт ππмфр ππ ππ тΦс стн мнфл
мκмоκмффу ππнлл ππ ππ тΦр тнф мнфл
пκтκмффу ππмст ππ ππ тΦс снр ммфл
тκмсκмффунммл мрр ππ ππ тΦт снт мннп
млκсκмффу ππмрф ππ ππ тΦп рсп млтл
мκмнκмффф ππмрн ππ ππ тΦт ррт млол

{ŀƳǇƭƛƴƎ 
9ǾŜƴǘ 5ŀǘŜ /ǳǊǊŜƴǘ /ŀƭŎǳƭŀǘŜŘ ¢ǊƛƎƎŜǊ ±ŀƭǳŜ
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[ƻŎƪǿƻƻŘ !ǎƘ 5ƛǎǇƻǎŀƭ {ƛǘŜ π DǊƻǳƴŘǿŀǘŜǊ !ƴŀƭȅǘƛŎŀƭ 5ŀǘŀ
//w !ǇǇŜƴŘƛȄ LLL /ƻƴǎǘƛǘǳŜƴǘǎ
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[ƻŎƪǿƻƻŘ Iƛƭƭǎ [[/ ό5ƻǿƴƎǊŀŘƛŜƴǘύ

[ƻŎƪǿƻƻŘ !ǎƘ 5ƛǎǇƻǎŀƭ {ƛǘŜ π DǊƻǳƴŘǿŀǘŜǊ !ƴŀƭȅǘƛŎŀƭ 5ŀǘŀ
//w !ǇǇŜƴŘƛȄ LLL /ƻƴǎǘƛǘǳŜƴǘǎ

пκсκмффф ππмос ππ ππ тΦс рпн ффф
тκмпκмффф ππммл ππ ππ тΦс ппу утп
млκсκмфффмсрл урΦф ππ ππ тΦт рлф ууо
мκммκнлллмуул мон ππ ππ ππ руп млпл
пκрκнллл ππмом ππ ππ тΦс рто млол
тκммκнллл ππмсу ππ ππ тΦп спн ммрл
млκпκнллл ππмту ππ ππ тΦс тмп мнул
мκмлκнллм ππноо ππ ππ тΦп упн мпсл
сκмнκнллморнл нлт ππ ππ тΦр тун мпнл
фκрκнллм ππнут ππ ππ тΦр улн мппл
мнκпκнллм ππнлм ππ ππ тΦп тмп мнлф
оκмоκнллн ππмун ππ ππ тΦс ссм мнсл
сκнрκнллнолсл мрп ππ ππ тΦс спл ммлф
фκмуκнллн ππнлм ππ ππ тΦр унн мпул
мнκмлκнллн ππмуу ππ ππ тΦр тпс мотл
оκмнκнлло ππмтм ππ ππ тΦс сфл мнол
сκоκнлло ππмун ππ ππ тΦс слу ммул
фκмсκнллонтрл моп орΦу ππ тΦр рнл фрп
мнκмуκнлло ππммс ππ ππ тΦр прт унп
оκмуκнллп ππмлу ππ ππ тΦр птф тфл
сκмтκнллп ππмпм ππ ππ тΦр пфу млсп
фκмрκнллп ππммт ππ ππ тΦу прл улл
мнκмпκнллпмутл млф нпΦс ππ тΦр прм тро
оκнфκнллрмуфл млл нуΦс ππ тΦс ππ улл
сκмпκнллр ππфпΦт ππ ππ тΦу пнм тро
фκмпκнллр ππфуΦт ππ ππ тΦт пмм трл
мнκрκнллр ππммл ππ ππ тΦс птл тнл
оκтκнллс ππфоΦр ππ ππ тΦс отс спл
сκмоκнллсмфтл усΦт нлΦл ππ тΦс осл трл
фκмнκнллс ππмнл ππ ππ тΦр рнл фро
мнκрκнллс ππмлп ππ ππ тΦр пот тмо
оκсκнллтмумл улΦл мтΦм ππ тΦо опу тнл
сκмфκнллтопул моу нфΦо ππ тΦп рнр фпл
фκммκнллтоплл мпм опΦп ππ тΦс слр улт
мнκммκнллтнулл ммл нмΦн ππ тΦф ππ тнл
оκпκнллунпсл фсΦо мфΦр ππ тΦс отф рсл
сκммκнллуооол ммс онΦт ππ тΦо смл уто
фκфκнллуннрл упΦф нмΦс ππ тΦс офф сфо
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{ŀƳǇƭƛƴƎ 
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¢ŀōƭŜ т a²πуфмл5
[ƻŎƪǿƻƻŘ Iƛƭƭǎ [[/ ό5ƻǿƴƎǊŀŘƛŜƴǘύ

[ƻŎƪǿƻƻŘ !ǎƘ 5ƛǎǇƻǎŀƭ {ƛǘŜ π DǊƻǳƴŘǿŀǘŜǊ !ƴŀƭȅǘƛŎŀƭ 5ŀǘŀ
//w !ǇǇŜƴŘƛȄ LLL /ƻƴǎǘƛǘǳŜƴǘǎ

мнκнκнллунфнл млл нпΦс ππ тΦп птф рул
оκмлκнллфнунл фмΦр нлΦм ππ тΦс осу тлл
сκмсκнллфсфрл мфп пуΦлππ тΦп тсп ммнт
фκнκнллфропл мср поΦм ππ тΦм стп ммср
мнκуκнллфоуфл мнн нпΦр ππ тΦр пнф тро
оκмлκнлмломмл мло ғмл ππ тΦс отс улр
сκуκнлмломрл фтΦт нп ππ тΦр пмт упл
фκмрκнлмлррсл мсо офΦт ππ тΦо спс ммтл
мнκмрκнлмлормл млф ннΦр ππ тΦс офп млол
оκфκнлммнпфл тфΦу муΦт ππ тΦр осн срт
сκмрκнлммнулл уоΦт нлΦс ππ тΦс оср трр
фκнтκнлммнулл утΦр нсΦу ππ тΦр пмн сту
мнκнлκнлммннпл ттΦт мсΦт ππ тΦп оон спр
оκмоκнлмнмурл ссΦс мпΦп ππ тΦо олу рсл
сκнтκнлмнпнсл ммс нфΦт ππ тΦс рмр флн
уκнуκнлмннпул трΦо ннΦм ππ тΦт поу тфл
млκмлκнлмнорол ммн нпΦт ππ тΦу птн тфл
нκрκнлмооплл фнΦр нлΦс ππ тΦс орп срр
пκмсκнлмоолол фрΦр нмΦп ππ тΦт осп ссо
тκмсκнлмонртл мллΦрнмΦм ππ тΦп осм срр
млκфκнлмопмнл мно плΦф ππ тΦр рпс фсл
мκнлκнлмппллл мро нфΦм ππ тΦс птм утл
пκтκнлмполфл моф нсΦм ππ тΦс пнп тсл
тκтκнлмппрпл мпн отΦм ππ тΦр роо фор
млκнлκнлмпсорл ннн руΦрππ тΦн суф мнсл
оκнпκнлмрпмпл мнт офΦр ππ тΦс пуф млнл
сκнпκнлмрпмол мнс ооΦп ππ тΦт пор флр
фκнуκнлмрпупл моу пуΦфππ тΦп соу млсл
ммκмуκнлмрполл моо пм ππ тΦт пфп упр
оκмрκнлмспплл ммс опΦф ππ тΦт пос умр
сκмоκнлмсорул фсΦу омΦп ππ тΦт офр тфл
фκмпκнлмсопфл флΦт нтΦо ππ тΦо опт трл
мнκсκнлмсонрл тнΦф нпΦс ππ тΦф оот ттр
оκолκнлмтнуол умΦп нпΦф ππ уΦл осо сфл
сκнфκнлмтомсл снΦт нсΦн ππ тΦп осу сор
фκнлκнлмтонул ууΦм нсΦу ππ тΦу осс тпр
мнκнтκнлмтнупл унΦм нрΦп ππ тΦф опо стр
оκнуκнлмунонл тоΦу нлΦт ππ тΦс нуо сур
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CƭǳƻǊƛŘŜ
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ǇI 
ό{Φ¦Φύ

{ǳƭŦŀǘŜ
 όƳƎκ[ύ

¢ƻǘŀƭ 5ƛǎǎƻƭǾŜŘ 
{ƻƭƛŘǎ
 όƳƎκ[ύ

мллс мтΦф псΦс лΦфр тΦо π тΦу мрф пфу

{ŀƳǇƭƛƴƎ 
9ǾŜƴǘ 5ŀǘŜ /ǳǊǊŜƴǘ /ŀƭŎǳƭŀǘŜŘ ¢ǊƛƎƎŜǊ ±ŀƭǳŜ

¢ŀōƭŜ т a²πуфмл5
[ƻŎƪǿƻƻŘ Iƛƭƭǎ [[/ ό5ƻǿƴƎǊŀŘƛŜƴǘύ

[ƻŎƪǿƻƻŘ !ǎƘ 5ƛǎǇƻǎŀƭ {ƛǘŜ π DǊƻǳƴŘǿŀǘŜǊ !ƴŀƭȅǘƛŎŀƭ 5ŀǘŀ
//w !ǇǇŜƴŘƛȄ LLL /ƻƴǎǘƛǘǳŜƴǘǎ

сκнлκнлмунрол тлΦр ннΦо ππ ππ омр пфл
фκнсκнлмуолрл тсΦу нпΦл ππ тΦу омп спр
мнκмнκнлмуоопл ттΦу нуΦо ππ тΦп омф усл
оκмуκнлмфнунл ттΦт нтΦу ғлΦртΦл оон рмл
сκмфκнлмфнснл стΦл нпΦу ғлΦн уΦл нфм рмр
фκмуκнлмфотсл фуΦо ооΦп лΦну тΦс осм тмл
ммκнлκнлмфнтул тнΦм ноΦф лΦнр тΦр олу рол
оκммκнлнлнпмл соΦн нмΦр лΦнр тΦу нфо рпр
сκноκнлнлнплл рфΦн ноΦн лΦпп уΦл олн смл
фκноκнлнлнплл ссΦу ноΦм лΦпл тΦф ому ссл
мнκтκнлнлмсул слΦн моΦф лΦом тΦр нрр пул
оκмκнлнммстл ррΦф моΦт лΦтм сΦф нпс тнр
сκмсκнлнммфпл рлΦн мрΦн ππ тΦн нрр смр
фκннκнлнмнлтл рсΦу мфΦр лΦсмсΦр нур птл
мнκмрκнлнммурл ртΦф мсΦп ππ тΦп нфм рор
оκннκнлннмспл пуΦп мпΦн лΦомуΦо нпу рфл
сκноκнлннмтфл пфΦо мрΦм ππ тΦт нпр рпл
фκмрκнлннмтсл рнΦу мрΦу лΦплсΦф нрм пул
мнκтκнлннмсол прΦо мпΦм ππ тΦо нуу рнр
оκннκнлномррл рлΦн моΦр лΦомтΦо нсм пфл
сκнуκнлномфпл пфΦс мрΦт ππ сΦн нто ннтл
фκнлκнлнонлул рсΦм мсΦп лΦоутΦн нтс рлр
млκнпκнлномулл рнΦп моΦф ππ тΦт нпм рнл
оκнмκнлнпмтлл рмΦн моΦу лΦомтΦс ннт ртр
сκнсκнлнпмуул ппΦу мрΦн ππ тΦп нпс рнр
фκнтκнлнпмтмл рлΦу моΦф лΦоотΦп ном прл
мнκмфκнлнпмсмл роΦо ммΦу ππ тΦс нпн пур
оκмфκнлнрмплл псΦр млΦу лΦом тΦп нмм рмр
сκмфκнлнрмпфл ппΦп мнΦо ππ тΦонлт прл
фκнрκнлнрмтнл пфΦр мпΦл лΦол тΦрннт рнл
ммκтκнлнрмулл ппΦп ммΦу ππ уΦл нмл прл

 мΦ {{Lǎ Ґ .ƻƭŘ
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оΦ {ǘǊƛƪŜǘƘǊƻǳƎƘ Ґ 5ŀǘŀ Ǉƻƛƴǘ ǊŜƳƻǾŜŘ ŦǊƻƳ ōŀǎŜƭƛƴŜ ǎǘŀǘƛǎǘƛŎǎ
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¢ƻǘŀƭ .ƻǊƻƴ 
όҡƎκ[ύ

¢ƻǘŀƭ /ŀƭŎƛǳƳ 
όƳƎκ[ύ

/ƘƭƻǊƛŘŜ 
όƳƎκ[ύ

CƭǳƻǊƛŘŜ
 όƳƎκ[ύ

ǇI 
ό{Φ¦Φύ

{ǳƭŦŀǘŜ
 όƳƎκ[ύ

¢ƻǘŀƭ 5ƛǎǎƻƭǾŜŘ 
{ƻƭƛŘǎ
 όƳƎκ[ύ

оср снΦп уΦус лΦфл тΦл π уΦт мтр пму

млκмсκмфуфнлр ππ ππ ππ тΦт ππ ππ
мκрκмффлнпл соΦф ππ ππ тΦо мфн ппс
пκмфκмффлππ тлΦф ππ ππ тΦф мфл рлт
тκммκмффлолл унΦт ππ ππ уΦн мсф пну
млκнпκмффломл туΦт ππ ππ тΦф мпп оул
мκолκмффмнпл рпΦт ππ ππ уΦм улΦс ост
пκнсκмффмнпл псΦм ππ ππ тΦт ммо осу
тκммκмффмнрл поΦр ππ ππ уΦл мрм оро
млκмлκмффмомл ппΦу ππ ππ тΦумоо опо
мκмлκмффннрл трΦл ππ ππ тΦпмпс опл
пκтκмффннрл нлсΦл ππ ππ уΦл мпт ғмл
тκуκмффн ππрпΦп ππ ππ уΦммрф офф
млκмпκмффн ππотΦл ππ ππ уΦммру опр
мκмуκмффо ππооΦт ππ ππ тΦсмрр ооф
пκуκмффо нмлолΦт ππ ππ уΦрмрс оом
тκмоκмффо ππнфΦр ππ ππ уΦомсл ππ
млκмфκмффо ππонΦн ππ ππ уΦлмрн омн
мκмпκмффп ππомΦс ππ ππ уΦомрр нур
пκтκмффп ππомΦр ππ ππ уΦммсл опл
тκмнκмффп нмлолΦо ππ ππ уΦммпс омс
млκсκмффп ππнсΦс ππ ππ уΦнмпп омм
мκмлκмффр ππнфΦл ππ ππ уΦнмпф олс
пκммκмффр ππнфΦр ππ ππ уΦммпм олф
тκммκмффр ннломΦп ππ ππ уΦлмпн ғмл
млκмнκмффр ππолΦп ππ ππ уΦомос онт
мκпκмффс нмломΦф ππ ππ уΦнмпс отт
пκфκмффс ππнфΦу ππ ππ уΦнмрп олл
тκмлκмффс ππомΦу ππ ππ уΦлмрр онн
млκфκмффс ππнсΦн ππ ππ уΦпмрл онм
мκмпκмффт ππнфΦф ππ ππ уΦомрм омр
пκфκмффт ноломΦл ππ ππ уΦомоф онн
тκмрκмффт ππолΦр ππ ππ уΦомрп опл
млκнκмффт ππомΦф ππ ππ уΦнмрс оот
мκмоκмффу ππомΦт ππ ππ уΦомот оон
пκтκмффу ππолΦл ππ ππ уΦпмро ооу
тκмрκмффу нррооΦр ππ ππ уΦомру орт
млκрκмффу ππорΦл ππ ππ уΦлмпм онт
мκмнκмффф ππонΦт ππ ππ уΦпмпу онн

{ŀƳǇƭƛƴƎ 
9ǾŜƴǘ 5ŀǘŜ /ǳǊǊŜƴǘ /ŀƭŎǳƭŀǘŜŘ ¢ǊƛƎƎŜǊ ±ŀƭǳŜ

¢ŀōƭŜ у a²πуфмм{I
[ƻŎƪǿƻƻŘ Iƛƭƭǎ [[/ ό5ƻǿƴƎǊŀŘƛŜƴǘύ

[ƻŎƪǿƻƻŘ !ǎƘ 5ƛǎǇƻǎŀƭ {ƛǘŜ π DǊƻǳƴŘǿŀǘŜǊ !ƴŀƭȅǘƛŎŀƭ 5ŀǘŀ
//w !ǇǇŜƴŘƛȄ LLL /ƻƴǎǘƛǘǳŜƴǘǎ
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¢ƻǘŀƭ .ƻǊƻƴ 
όҡƎκ[ύ

¢ƻǘŀƭ /ŀƭŎƛǳƳ 
όƳƎκ[ύ

/ƘƭƻǊƛŘŜ 
όƳƎκ[ύ

CƭǳƻǊƛŘŜ
 όƳƎκ[ύ

ǇI 
ό{Φ¦Φύ

{ǳƭŦŀǘŜ
 όƳƎκ[ύ

¢ƻǘŀƭ 5ƛǎǎƻƭǾŜŘ 
{ƻƭƛŘǎ
 όƳƎκ[ύ

оср снΦп уΦус лΦфл тΦл π уΦт мтр пму

{ŀƳǇƭƛƴƎ 
9ǾŜƴǘ 5ŀǘŜ /ǳǊǊŜƴǘ /ŀƭŎǳƭŀǘŜŘ ¢ǊƛƎƎŜǊ ±ŀƭǳŜ

¢ŀōƭŜ у a²πуфмм{I
[ƻŎƪǿƻƻŘ Iƛƭƭǎ [[/ ό5ƻǿƴƎǊŀŘƛŜƴǘύ

[ƻŎƪǿƻƻŘ !ǎƘ 5ƛǎǇƻǎŀƭ {ƛǘŜ π DǊƻǳƴŘǿŀǘŜǊ !ƴŀƭȅǘƛŎŀƭ 5ŀǘŀ
//w !ǇǇŜƴŘƛȄ LLL /ƻƴǎǘƛǘǳŜƴǘǎ

пκсκмффф ππонΦр ππ ππ уΦнмрм отн
тκмпκмффф ππонΦн ππ ππ уΦммрл онр
млκсκмфффнпс ооΦт ππ ππ уΦм мсу онм
мκммκнллл ннтонΦс ππ ππ уΦо мртоно
пκрκнллл ππорΦс ππ ππ уΦн мсмолт
тκммκнллл ππопΦн ππ ππ тΦф мруонр
млκпκнллл ππооΦн ππ ππ уΦо мроомо
мκммκнллм ππооΦо ππ ππ уΦн мроонф
сκмнκнллм носооΦс ππ ππ уΦлмтс ост
фκрκнллм ππопΦс ππ ππ уΦм мрфонт
мнκпκнллм ππооΦс ππ ππ уΦл мтмосу
оκмнκнллн ππопΦм ππ ππ уΦл мсоору
сκнрκнллн нтропΦр ππ ππ уΦн мсросу
фκмуκнллн ππооΦп ππ ππ уΦн мтмоно
мнκмлκнллн ππопΦр ππ ππ уΦн мснонр
оκмнκнлло ππомΦт ππ ππ уΦн мтросн
сκоκнллоππ ооΦл ππ ππ уΦн нлп офт
фκмсκнлло нслооΦф сΦпл ππ уΦл мфн орт
мнκмуκнлло ππопΦт ππ ππ уΦн мфр опу
оκмуκнллп ππопΦл ππ ππ уΦн мтт оол
сκмсκнллп ππофΦп ππ ππ уΦл мун опр
фκмрκнллп ππоуΦп ππ ππ уΦл мул орр
мнκмпκнллп нолпмΦф сΦфр ππ уΦм мтф оот
оκнфκнллр нпрпмΦл уΦмо ππ уΦм мун плс
сκмпκнллр ππофΦн ππ ππ уΦм мум оср
фκмпκнллр ππоуΦр ππ ππ уΦм мтросф
мнκсκнллр ππплΦм ππ ππ тΦф мфл осо
оκтκнллс ππосΦп ππ ππ уΦн мут осл
сκмоκнллс нмлотΦф рΦрп ππ уΦн мтпоул
фκмнκнллс ππотΦу ππ ππ уΦм нлл осф
мнκрκнллс ππосΦф ππ ππ уΦл мфс омс
оκсκнллт нмпоуΦп сΦмр ππ тΦс мфу оут
сκмфκнллт ннлорΦп сΦнн ππ уΦл мфо оуп
фκммκнллт ннлофΦм тΦму ππ уΦн нмп онт
мнκммκнллт нумоуΦп рΦфф ππ уΦм муу опп
оκпκнллу ноуотΦн сΦол ππ уΦо мфу оом
сκммκнллунпн оуΦу рΦоу ππ тΦф мфр ору
фκфκнллу мттплΦо рΦфф ππ уΦммут оос
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оср снΦп уΦус лΦфл тΦл π уΦт мтр пму

{ŀƳǇƭƛƴƎ 
9ǾŜƴǘ 5ŀǘŜ /ǳǊǊŜƴǘ /ŀƭŎǳƭŀǘŜŘ ¢ǊƛƎƎŜǊ ±ŀƭǳŜ

¢ŀōƭŜ у a²πуфмм{I
[ƻŎƪǿƻƻŘ Iƛƭƭǎ [[/ ό5ƻǿƴƎǊŀŘƛŜƴǘύ

[ƻŎƪǿƻƻŘ !ǎƘ 5ƛǎǇƻǎŀƭ {ƛǘŜ π DǊƻǳƴŘǿŀǘŜǊ !ƴŀƭȅǘƛŎŀƭ 5ŀǘŀ
//w !ǇǇŜƴŘƛȄ LLL /ƻƴǎǘƛǘǳŜƴǘǎ

мнκнκнллу мфсоуΦу сΦун ππ уΦмнлп рун
оκмлκнллф нспплΦл сΦну ππ уΦммут опн
сκмсκнллф орнплΦр тΦоу ππ уΦмнлл отс
фκнκнллф нптплΦу уΦфн ππ тΦф нон плп
мнκуκнллф нпнпнΦс сΦпс ππ уΦммус ооо
оκмлκнлмл нмлосΦм пΦпс ππ уΦммфп пнн
сκуκнлмл нмуофΦф ғмл ππ уΦм мфо пнн
фκмрκнлмл нфопмΦс ғмл ππ тΦф мфт осф
мнκмрκнлмл мумоуΦт ғмл ππ уΦм мфн псф
оκфκнлмм нпфпмΦл ғмл ππ уΦл ннм плу
сκмрκнлмм нопофΦф ғмл ππ уΦм муф плл
фκнтκнлмм нплпоΦл уΦлл ππ уΦммуп оул
мнκнлκнлмм нмпплΦл тΦнл ππ тΦунлр плр
оκмоκнлмн нонппΦл тΦфф ππ тΦунмн пмр
сκнтκнлмн нофпсΦл тΦсс ππ уΦннну оул
уκнуκнлмн нотпнΦс уΦлп ππ уΦнннр рмр
млκмлκнлмнннм офΦт сΦус ππ уΦл нмп онл
нκрκнлмо нсмптΦт тΦтм ππ уΦомфп оур
пκмсκнлмо нрфпрΦт тΦпс ππ уΦпмфс отр
тκмсκнлмо нслплΦп уΦлр ππ тΦфнмо ппл
млκфκнлмо нпносΦс уΦор ππ тΦфнмм пнр
мκнлκнлмп ннупмΦу уΦул ππ уΦрнмм оул
пκуκнлмп норрлΦн фΦму ππ уΦм нну плл
тκуκнлмп нропуΦл фΦрр ππ уΦо нот прл
млκнмκнлмп ноупнΦс фΦпо ππ тΦт ннс пмл
оκнпκнлмр ннротΦу уΦпу ππ уΦлннм пур
сκнпκнлмрнпу пнΦн фΦоф ππ тΦс нпп пмл
фκнуκнлмр нплрлΦу млΦм ππ тΦф нру офл
ммκмуκнлмр нтрпрΦм млΦп ππ тΦс нрм офл
оκмрκнлмс нтлпфΦн фΦпл ππ уΦм нпм пнл
сκмоκнлмс нслпсΦф фΦро ππ тΦф ном пор
фκмпκнлмс нтфптΦт уΦту ππ уΦнннп пср
мнκсκнлмс нтсплΦт фΦпс ππ уΦм нну рлл
оκолκнлмт омуроΦп млΦн ππ уΦп нпу ппл
сκнфκнлмт онмосΦр млΦу ππ тΦф нтм пмл
фκнлκнлмт нфппфΦт фΦфт ππ уΦм нрн пнл
мнκнтκнлмт нпмпмΦн фΦор ππ уΦс ноо офр
оκнфκнлму нрлпрΦл тΦрл ππ тΦонлл пор

 мΦ {{Lǎ Ґ .ƻƭŘ
нΦ .ŀǎŜƭƛƴŜ Řŀǘŀ ǳǎŜŘ ǘƻ ŎŀƭŎǳƭŀǘŜ ǘǊƛƎƎŜǊ ǾŀƭǳŜǎ ƛƴ ƛǘŀƭƛŎǎ ŀƴŘ ōǊŀŎƪŜǘŜŘ ōȅ ǘƘƛŎƪ ƭƛƴŜǎ
оΦ {ǘǊƛƪŜǘƘǊƻǳƎƘ Ґ 5ŀǘŀ Ǉƻƛƴǘ ǊŜƳƻǾŜŘ ŦǊƻƳ ōŀǎŜƭƛƴŜ ǎǘŀǘƛǎǘƛŎǎ
пΦ DǊŀȅŜŘ ƻǳǘ Ґ 5ŀǘŀ ǇǊŜǾƛƻǳǎƭȅ ǳǎŜŘ ōǳǘ ǊŜǇƭŀŎŜŘ tŀƎŜ оо ƻŦ по



¢ƻǘŀƭ .ƻǊƻƴ 
όҡƎκ[ύ

¢ƻǘŀƭ /ŀƭŎƛǳƳ 
όƳƎκ[ύ

/ƘƭƻǊƛŘŜ 
όƳƎκ[ύ

CƭǳƻǊƛŘŜ
 όƳƎκ[ύ

ǇI 
ό{Φ¦Φύ

{ǳƭŦŀǘŜ
 όƳƎκ[ύ

¢ƻǘŀƭ 5ƛǎǎƻƭǾŜŘ 
{ƻƭƛŘǎ
 όƳƎκ[ύ

оср снΦп уΦус лΦфл тΦл π уΦт мтр пму

{ŀƳǇƭƛƴƎ 
9ǾŜƴǘ 5ŀǘŜ /ǳǊǊŜƴǘ /ŀƭŎǳƭŀǘŜŘ ¢ǊƛƎƎŜǊ ±ŀƭǳŜ

¢ŀōƭŜ у a²πуфмм{I
[ƻŎƪǿƻƻŘ Iƛƭƭǎ [[/ ό5ƻǿƴƎǊŀŘƛŜƴǘύ

[ƻŎƪǿƻƻŘ !ǎƘ 5ƛǎǇƻǎŀƭ {ƛǘŜ π DǊƻǳƴŘǿŀǘŜǊ !ƴŀƭȅǘƛŎŀƭ 5ŀǘŀ
//w !ǇǇŜƴŘƛȄ LLL /ƻƴǎǘƛǘǳŜƴǘǎ

сκнмκнлму нуппрΦс уΦмс ππ ππноф прр
фκнтκнлму омурфΦн млΦм ππ тΦр ннп орл
мнκмоκнлму олппнΦс фΦтм ππ уΦо ннф плл
оκмфκнлмфнфп рнΦо фΦтл мΦму тΦт нмт офр
сκнлκнлмф нунпоΦф млΦл лΦрс тΦр ннс пул
фκмфκнлмф оосснΦн фΦнн лΦсс уΦм нмр псл
ммκнлκнлмф омопфΦс фΦсн лΦсо тΦс нмс оур
оκмнκнлнл онтофΦт рΦлн лΦнс тΦт нлс рмр
сκнпκнлнл опнптΦф сΦот лΦрл тΦр нпл ртр
фκноκнлнл онфрлΦп млΦу лΦтр уΦр нон пср
мнκуκнлнл онорлΦп млΦс лΦсс тΦп ноо оур
оκмκнлнмолс прΦм млΦт лΦтн тΦм нрп рул
сκмтκнлнмотп прΦп ммΦо ππ тΦр нпп рсл
фκннκнлнм оорпфΦн ммΦл мΦлмтΦс нпт пнл
мнκмрκнлнм онтпуΦр ммΦм ππ уΦл ноф пфл
оκннκнлнн олопоΦф фΦу лΦрр уΦонмп рср
сκнпκнлнн оонпсΦо млΦр ππ уΦл ннр ппр
фκмрκнлнн орнрмΦу млΦп лΦтм тΦунол пор
мнκтκнлнн оонпнΦс млΦн ππ тΦу нпр рнр
оκннκнлно орурнΦл фΦот лΦсл тΦуннс плл
сκнуκнлноотм рлΦо млΦр ππ уΦл нму прл
фκнлκнлно осппрΦр млΦм лΦтн тΦтнро пол
млκнпκнлноосф птΦр млΦу ππ уΦм нмт пол
оκнмκнлнп орппнΦр фΦтф лΦсс тΦфнлс прл
сκнсκнлнпоум пмΦт мм ππ тΦф ноо пнр
фκнтκнлнп опппрΦр млΦф лΦсс тΦуноп ппл
мнκмфκнлнппмн рнΦс млΦм ππ тΦт нну плл
оκмфκнлнр орм псΦффΦсп лΦсс тΦу нмр птр
сκмфκнлнротф птΦп млΦт ππ тΦс ннр пср
фκнрκнлнр оро птΦфммΦл лΦсо тΦрннф орл
ммκтκнлнрплм поΦо млΦс ππ уΦл нмм пмл

 мΦ {{Lǎ Ґ .ƻƭŘ
нΦ .ŀǎŜƭƛƴŜ Řŀǘŀ ǳǎŜŘ ǘƻ ŎŀƭŎǳƭŀǘŜ ǘǊƛƎƎŜǊ ǾŀƭǳŜǎ ƛƴ ƛǘŀƭƛŎǎ ŀƴŘ ōǊŀŎƪŜǘŜŘ ōȅ ǘƘƛŎƪ ƭƛƴŜǎ
оΦ {ǘǊƛƪŜǘƘǊƻǳƎƘ Ґ 5ŀǘŀ Ǉƻƛƴǘ ǊŜƳƻǾŜŘ ŦǊƻƳ ōŀǎŜƭƛƴŜ ǎǘŀǘƛǎǘƛŎǎ
пΦ DǊŀȅŜŘ ƻǳǘ Ґ 5ŀǘŀ ǇǊŜǾƛƻǳǎƭȅ ǳǎŜŘ ōǳǘ ǊŜǇƭŀŎŜŘ tŀƎŜ оп ƻŦ по



¢ƻǘŀƭ .ƻǊƻƴ 
όҡƎκ[ύ

¢ƻǘŀƭ /ŀƭŎƛǳƳ 
όƳƎκ[ύ

/ƘƭƻǊƛŘŜ 
όƳƎκ[ύ

CƭǳƻǊƛŘŜ
 όƳƎκ[ύ

ǇI 
ό{Φ¦Φύ

{ǳƭŦŀǘŜ
 όƳƎκ[ύ

¢ƻǘŀƭ 5ƛǎǎƻƭǾŜŘ 
{ƻƭƛŘǎ
 όƳƎκ[ύ

умп ррΦн муΦу лΦфн тΦс π уΦн ноф пфу

млκмсκмфуфтнл ππ ππ ππ уΦн ππ ππ
пκмфκмффлππ ппΦф ππ ππ уΦл мтн пуу
тκммκмффлсул пмΦп ππ ππ уΦл млн пст
млκнпκмффлсул поΦп ππ ππ тΦф мпс псм
мκолκмффмслл поΦм ππ ππ тΦт фнΦн осо
пκнсκмффмснл ппΦл ππ ππ тΦу мнн пот
тκммκмффмсол пнΦн ππ ππ тΦф мсн птр
млκмлκмффмсул ппΦт ππ ππ тΦу мтл прф
мκмлκмффнспл прΦн ππ ππ тΦт мпс псл
пκтκмффнрул осΦф ππ ππ тΦф мум ппм
тκуκмффнππ орΦн ππ ππ тΦт мтп псп
млκмпκмффнππ пнΦп ππ ππ тΦф муо птн
мκмуκмффоππ плΦн ππ ππ тΦс мур птс
пκуκмффоррл офΦт ππ ππ уΦн мтн рун
тκмоκмффоππ осΦф ππ ππ уΦл мту ππ
млκмфκмффоππ оуΦм ππ ππ тΦс мтс ππ
мκмоκмффпππ пмΦп ππ ππ уΦл мсо прс
пκтκмффпππ поΦл ππ ππ тΦу мум псл
тκмнκмффптлл псΦф ππ ππ тΦу мсс псп
млκсκмффпππ псΦт ππ ππ тΦт мтн псл
мκмлκмффрππ поΦн ππ ππ тΦу муу прп
пκммκмффрππ поΦт ππ ππ тΦт мсн прс
тκммκмффррол пфΦп ππ ππ тΦт мфп птн
млκмнκмффрππ рнΦу ππ ππ тΦу мфр пто
мκпκмффссфл оΦу ππ ππ фΦн млн птр
пκфκмффсππ псΦм ππ ππ тΦу нлм пон
тκмлκмффсππ пуΦс ππ ππ тΦт нлп пто
млκфκмффсππ офΦм ππ ππ уΦм ннл рмл
мκмпκмффтππ ппΦф ππ ππ уΦл мфл пуп
пκфκмффтрнл псΦл ππ ππ тΦф мфо рмп
тκмрκмффтππ птΦо ππ ππтΦу мфо рлт
млκнκмффтππ пфΦу ππ ππтΦу нлм рнр
мκмоκмффуππ роΦл ππ ππтΦу ноо рол
пκтκмффуππ рнΦр ππ ππтΦу ннр роп
тκмрκмффуслу рсΦн ππ ππ уΦл нор ртл
млκсκмффуππ ррΦф ππ ππ тΦт нмр рмн
мκмнκмфффππ роΦл ππ ππтΦф нмт рлл

{ŀƳǇƭƛƴƎ 
9ǾŜƴǘ 5ŀǘŜ /ǳǊǊŜƴǘ /ŀƭŎǳƭŀǘŜŘ ¢ǊƛƎƎŜǊ ±ŀƭǳŜ

¢ŀōƭŜ ф a²πуфмм5
[ƻŎƪǿƻƻŘ Iƛƭƭǎ [[/ ό5ƻǿƴƎǊŀŘƛŜƴǘύ

[ƻŎƪǿƻƻŘ !ǎƘ 5ƛǎǇƻǎŀƭ {ƛǘŜ π DǊƻǳƴŘǿŀǘŜǊ !ƴŀƭȅǘƛŎŀƭ 5ŀǘŀ
//w !ǇǇŜƴŘƛȄ LLL /ƻƴǎǘƛǘǳŜƴǘǎ

 мΦ {{Lǎ Ґ .ƻƭŘ
нΦ .ŀǎŜƭƛƴŜ Řŀǘŀ ǳǎŜŘ ǘƻ ŎŀƭŎǳƭŀǘŜ ǘǊƛƎƎŜǊ ǾŀƭǳŜǎ ƛƴ ƛǘŀƭƛŎǎ ŀƴŘ ōǊŀŎƪŜǘŜŘ ōȅ ǘƘƛŎƪ ƭƛƴŜǎ
оΦ {ǘǊƛƪŜǘƘǊƻǳƎƘ Ґ 5ŀǘŀ Ǉƻƛƴǘ ǊŜƳƻǾŜŘ ŦǊƻƳ ōŀǎŜƭƛƴŜ ǎǘŀǘƛǎǘƛŎǎ
пΦ DǊŀȅŜŘ ƻǳǘ Ґ 5ŀǘŀ ǇǊŜǾƛƻǳǎƭȅ ǳǎŜŘ ōǳǘ ǊŜǇƭŀŎŜŘ tŀƎŜ ор ƻŦ по



¢ƻǘŀƭ .ƻǊƻƴ 
όҡƎκ[ύ

¢ƻǘŀƭ /ŀƭŎƛǳƳ 
όƳƎκ[ύ

/ƘƭƻǊƛŘŜ 
όƳƎκ[ύ

CƭǳƻǊƛŘŜ
 όƳƎκ[ύ

ǇI 
ό{Φ¦Φύ

{ǳƭŦŀǘŜ
 όƳƎκ[ύ

¢ƻǘŀƭ 5ƛǎǎƻƭǾŜŘ 
{ƻƭƛŘǎ
 όƳƎκ[ύ

умп ррΦн муΦу лΦфн тΦс π уΦн ноф пфу

{ŀƳǇƭƛƴƎ 
9ǾŜƴǘ 5ŀǘŜ /ǳǊǊŜƴǘ /ŀƭŎǳƭŀǘŜŘ ¢ǊƛƎƎŜǊ ±ŀƭǳŜ

¢ŀōƭŜ ф a²πуфмм5
[ƻŎƪǿƻƻŘ Iƛƭƭǎ [[/ ό5ƻǿƴƎǊŀŘƛŜƴǘύ

[ƻŎƪǿƻƻŘ !ǎƘ 5ƛǎǇƻǎŀƭ {ƛǘŜ π DǊƻǳƴŘǿŀǘŜǊ !ƴŀƭȅǘƛŎŀƭ 5ŀǘŀ
//w !ǇǇŜƴŘƛȄ LLL /ƻƴǎǘƛǘǳŜƴǘǎ

пκсκмфффππ рлΦо ππ ππтΦу мфф пфф
тκмпκмфффππ ннΦт ππ ππуΦм нло пут
млκсκмфффстт плΦо ππ ππтΦу нмт пус
мκммκнлллрун ртΦн ππ ππ тΦф нпу ром
пκрκнллл ππ ррΦл ππ ππтΦу нот рну
тκммκнллл ππтрΦт ππ ππ тΦт нпм роп
млκпκнллл ππсмΦо ππ ππ тΦф нрн рпс
мκммκнллм ππсфΦр ππ ππ ππ нсп руо
сκмнκнллм сунтмΦм ππ ππ тΦс нул слу
фκрκнллмππ улΦо ππ ππ тΦт нфф снф
мнκпκнллм ππснΦл ππ ππ тΦр нлт рпс
оκмнκнллн ππстΦт ππ ππ тΦунсу смр
сκнрκнллн уумтмΦу ππ ππ тΦфнуу ссн
фκмуκнллн ππттΦм ππ ππ тΦуонн сур
мнκмлκнллн ππунΦп ππ ππ тΦтооо срн
оκмнκнлло ππулΦф ππ ππ тΦуопр тмр
сκоκнллоππ умΦр ππ ππ тΦу оуо сфу
фκмрκнлломмпл тлΦомоΦнл ππ тΦт нср слр
мнκмуκнлло ππфтΦн ππ ππ тΦт онп тпо
оκмуκнллп ππспΦп ππ ππ тΦс нту роп
сκмсκнллп ππфуΦо ππ ππ тΦс орн тнн
фκмрκнллп ππтоΦт ππ ππ тΦф нтф ррн
мнκмоκнллпмнул фсΦлнлΦпл ππ тΦт отс стл
оκнфκнллрммнл тмΦрмпΦол ππ тΦт ππ срл
сκмпκнллр ππсуΦр ππ ππ уΦл нсм рфл
фκмпκнллр ππумΦу ππ ππ тΦс оол тлл
мнκсκнллр ππтоΦо ππ ππ тΦр нфо ртр
оκтκнллс ππтсΦп ππ ππ тΦт олм рфл
сκмоκнллсфлн срΦн уΦтт ππ тΦп нол ртл
фκмнκнллс ππсоΦп ππ ππ тΦс нпт рол
мнκрκнллс ππулΦн ππ ππ сΦу олф рпр
оκсκнллтмнмл ттΦомнΦул ππ тΦп нфо сфл
сκмфκнллтмлсл сфΦфммΦол ππ тΦс нтл ртл
фκммκнллтммлл трΦтмпΦсл ππ тΦс олн рмр
мнκммκнллтмнсл тпΦрмнΦмл ππ тΦт поо ррр
оκпκнллуфул соΦу ғмл ππ тΦс нпм рто
сκммκнллу стт птΦпғмл ππ тΦр нрл рол
фκфκнллу улортΦф ғмл ππ тΦт ноурот

 мΦ {{Lǎ Ґ .ƻƭŘ
нΦ .ŀǎŜƭƛƴŜ Řŀǘŀ ǳǎŜŘ ǘƻ ŎŀƭŎǳƭŀǘŜ ǘǊƛƎƎŜǊ ǾŀƭǳŜǎ ƛƴ ƛǘŀƭƛŎǎ ŀƴŘ ōǊŀŎƪŜǘŜŘ ōȅ ǘƘƛŎƪ ƭƛƴŜǎ
оΦ {ǘǊƛƪŜǘƘǊƻǳƎƘ Ґ 5ŀǘŀ Ǉƻƛƴǘ ǊŜƳƻǾŜŘ ŦǊƻƳ ōŀǎŜƭƛƴŜ ǎǘŀǘƛǎǘƛŎǎ
пΦ DǊŀȅŜŘ ƻǳǘ Ґ 5ŀǘŀ ǇǊŜǾƛƻǳǎƭȅ ǳǎŜŘ ōǳǘ ǊŜǇƭŀŎŜŘ tŀƎŜ ос ƻŦ по



¢ƻǘŀƭ .ƻǊƻƴ 
όҡƎκ[ύ

¢ƻǘŀƭ /ŀƭŎƛǳƳ 
όƳƎκ[ύ

/ƘƭƻǊƛŘŜ 
όƳƎκ[ύ

CƭǳƻǊƛŘŜ
 όƳƎκ[ύ

ǇI 
ό{Φ¦Φύ

{ǳƭŦŀǘŜ
 όƳƎκ[ύ

¢ƻǘŀƭ 5ƛǎǎƻƭǾŜŘ 
{ƻƭƛŘǎ
 όƳƎκ[ύ

умп ррΦн муΦу лΦфн тΦс π уΦн ноф пфу

{ŀƳǇƭƛƴƎ 
9ǾŜƴǘ 5ŀǘŜ /ǳǊǊŜƴǘ /ŀƭŎǳƭŀǘŜŘ ¢ǊƛƎƎŜǊ ±ŀƭǳŜ

¢ŀōƭŜ ф a²πуфмм5
[ƻŎƪǿƻƻŘ Iƛƭƭǎ [[/ ό5ƻǿƴƎǊŀŘƛŜƴǘύ

[ƻŎƪǿƻƻŘ !ǎƘ 5ƛǎǇƻǎŀƭ {ƛǘŜ π DǊƻǳƴŘǿŀǘŜǊ !ƴŀƭȅǘƛŎŀƭ 5ŀǘŀ
//w !ǇǇŜƴŘƛȄ LLL /ƻƴǎǘƛǘǳŜƴǘǎ

мнκнκнллуфтс снΦт ғмл ππ тΦс нпр ппт
оκмлκнллффнр ррΦф ғмл ππ тΦт ннлрмт
сκмсκнллфмснл тнΦомоΦсл ππ тΦс нфп рсф
фκнκнллфмонл тнΦнмпΦол ππ тΦп олр спт
мнκуκнллфмлул соΦл ғмл ππ тΦт нму пфт
оκмлκнлмлмлрл сфΦф ғмл ππ тΦф нср спл
сκуκнлмлфнт рфΦп ғмл ππ тΦт нммрро
фκмрκнлмлммул тлΦтммΦмл ππ тΦп нтн смр
мнκмрκнлмлмлсл спΦо ғмл ππ тΦс нмуссл
оκфκнлммфмф рсΦт ғмл ππ тΦс ноуртм
сκмрκнлммммрл слΦм ғмл ππ тΦр нпт урл
фκнтκнлмммолл тнΦумоΦсл ππ тΦп нум слм
мнκнлκнлммммрл снΦл тΦро ππ тΦн нрм рср
оκмоκнлмнмнсл суΦрмлΦнл ππ тΦо нсф слр
сκнтκнлмнмрнл сфΦл фΦфн ππ тΦт нту рро
уκнуκнлмнмнлл снΦт тΦот ππ тΦр нрм спр
млκмлκнлмнмолл срΦм тΦрр ππ тΦр нпл птр
нκрκнлмомнпл ттΦумлΦмл ππ тΦу нрл рул
пκмсκнлмомпнл суΦлммΦтл ππ тΦу нру рнл
тκмсκнлмомнтл рфΦнммΦфл ππ тΦс нтл рнл
млκфκнлмомомл тнΦлмоΦнл ππ тΦс нпр рпр
мκнлκнлмпмптл спΦл тΦрп ππ уΦл мслсор
пκтκнлмпмопл уфΦомнΦмл ππ тΦс нуу смр
тκтκнлмпмпфл млр мпΦмл ππ тΦт омл спр
млκнлκнлмпмснл тлΦлммΦпл ππ тΦп нпо рмр
оκнпκнлмрмнмл ррΦтмлΦол ππ тΦс нопсор
сκнпκнлмрмнсл туΦм фΦрр ππ тΦс нофрсл
фκнуκнлмрмнул спΦумоΦол ππ тΦо нфс рср
ммκмуκнлмрмтол снΦнммΦрл ππ тΦт нпн рср
оκмрκнлмсмофл слΦнмлΦмл ππ тΦу нпо рнр
сκмоκнлмсморл рсΦфмлΦсл ππ тΦт нпф смл
фκмпκнлмсмомл ртΦм фΦпу ππ тΦс ноорфл
мнκсκнлмсмнфл птΦм мнΦфл ππ тΦф нру ссл
оκолκнлмтмрфл стΦнмсΦнл ππ тΦф олр смр
сκнфκнлмтмфпл рсΦомсΦнл ππ тΦс ому снл
фκнлκнлмтмфнл суΦумрΦпл ππ тΦф олп смл
мнκнтκнлмтмпмл спΦумнΦмл ππ уΦн нпт рсл
оκнуκнлмумнфл спΦфмлΦул ππ тΦт нпс пфл

 мΦ {{Lǎ Ґ .ƻƭŘ
нΦ .ŀǎŜƭƛƴŜ Řŀǘŀ ǳǎŜŘ ǘƻ ŎŀƭŎǳƭŀǘŜ ǘǊƛƎƎŜǊ ǾŀƭǳŜǎ ƛƴ ƛǘŀƭƛŎǎ ŀƴŘ ōǊŀŎƪŜǘŜŘ ōȅ ǘƘƛŎƪ ƭƛƴŜǎ
оΦ {ǘǊƛƪŜǘƘǊƻǳƎƘ Ґ 5ŀǘŀ Ǉƻƛƴǘ ǊŜƳƻǾŜŘ ŦǊƻƳ ōŀǎŜƭƛƴŜ ǎǘŀǘƛǎǘƛŎǎ
пΦ DǊŀȅŜŘ ƻǳǘ Ґ 5ŀǘŀ ǇǊŜǾƛƻǳǎƭȅ ǳǎŜŘ ōǳǘ ǊŜǇƭŀŎŜŘ tŀƎŜ от ƻŦ по



¢ƻǘŀƭ .ƻǊƻƴ 
όҡƎκ[ύ

¢ƻǘŀƭ /ŀƭŎƛǳƳ 
όƳƎκ[ύ

/ƘƭƻǊƛŘŜ 
όƳƎκ[ύ

CƭǳƻǊƛŘŜ
 όƳƎκ[ύ

ǇI 
ό{Φ¦Φύ

{ǳƭŦŀǘŜ
 όƳƎκ[ύ

¢ƻǘŀƭ 5ƛǎǎƻƭǾŜŘ 
{ƻƭƛŘǎ
 όƳƎκ[ύ

умп ррΦн муΦу лΦфн тΦс π уΦн ноф пфу

{ŀƳǇƭƛƴƎ 
9ǾŜƴǘ 5ŀǘŜ /ǳǊǊŜƴǘ /ŀƭŎǳƭŀǘŜŘ ¢ǊƛƎƎŜǊ ±ŀƭǳŜ

¢ŀōƭŜ ф a²πуфмм5
[ƻŎƪǿƻƻŘ Iƛƭƭǎ [[/ ό5ƻǿƴƎǊŀŘƛŜƴǘύ

[ƻŎƪǿƻƻŘ !ǎƘ 5ƛǎǇƻǎŀƭ {ƛǘŜ π DǊƻǳƴŘǿŀǘŜǊ !ƴŀƭȅǘƛŎŀƭ 5ŀǘŀ
//w !ǇǇŜƴŘƛȄ LLL /ƻƴǎǘƛǘǳŜƴǘǎ

сκнлκнлмумптл соΦфмнΦол ππ тΦс нсу рфр
фκнсκнлмумрсл ссΦсммΦул ππ тΦу нпо рфр
мнκмнκнлмумоол роΦс ммΦул ππ тΦт нрн спл
оκмуκнлмфмоол рфΦрммΦлл лΦтстΦн нпл пул
сκмфκнлмфммол рн фΦпп лΦнмтΦс ннс рмл
фκмуκнлмфмосл слΦу фΦтф лΦолтΦр нну птл
ммκнлκнлмфммул птΦр тΦну лΦнптΦр нмф рор
оκмнκнлнлффу офΦт рΦлн лΦнстΦт нлс рмр
сκнпκнлнлммол птΦф сΦот лΦрлтΦр нпл ртр
фκноκнлнлмолл пуΦо млΦу лΦоотΦу нсл ртр
мнκтκнлнлмнмл прΦу млΦу лΦпл тΦс нос рнр
оκмκнлнммлрл роΦо тΦсф лΦсу тΦн нмп рул
сκмсκнлнммопл рпΦф мнΦп ππ тΦр нро сор
фκннκнлнммпрл снΦн мпΦн лΦсп тΦп нсп рпр
мнκмрκнлнммотл слΦм моΦо ππ тΦр нру рмл
оκнпκнлннммул рлΦм мнΦт лΦон уΦмнпм срл
сκноκнлннмпнл ртΦл моΦн ππ тΦт нрп смл
фκмрκнлннмотл ртΦф мпΦп лΦпнтΦо нсм рфл
мнκтκнлннмннл пфΦл мнΦу ππ тΦснтм рсл
оκннκнлномомл ртΦр мнΦп лΦонсΦт нпо рор
сκнуκнлномпрл рсΦн мпΦф ππ тΦснпр рор
фκнлκнлномсол снΦп мрΦр лΦолтΦн нпу рпр
млκноκнлномпсл роΦм мпΦн ππтΦн нну ррс
оκнлκнлнпмпрл ррΦо мсΦу лΦоп тΦтнсс рур
сκнсκнлнпмптл пфΦт мпΦп ππтΦр нну рфл
фκнсκнлнпмплл рсΦс млΦу лΦор тΦт мфс пфл
мнκмфκнлнпмплл рфΦл фΦлм ππ тΦс муф птр
оκмфκнлнрмммл рмΦф тΦпт лΦос тΦт мфррпр
сκмфκнлнрммул рпΦл фΦтф ππтΦп мфн ппл
фκнрκнлнрммнл птΦо млΦо лΦоптΦп мфм псл
ммκтκнлнрмнмл птΦо фΦом ππ тΦу муу пур

 мΦ {{Lǎ Ґ .ƻƭŘ
нΦ .ŀǎŜƭƛƴŜ Řŀǘŀ ǳǎŜŘ ǘƻ ŎŀƭŎǳƭŀǘŜ ǘǊƛƎƎŜǊ ǾŀƭǳŜǎ ƛƴ ƛǘŀƭƛŎǎ ŀƴŘ ōǊŀŎƪŜǘŜŘ ōȅ ǘƘƛŎƪ ƭƛƴŜǎ
оΦ {ǘǊƛƪŜǘƘǊƻǳƎƘ Ґ 5ŀǘŀ Ǉƻƛƴǘ ǊŜƳƻǾŜŘ ŦǊƻƳ ōŀǎŜƭƛƴŜ ǎǘŀǘƛǎǘƛŎǎ
пΦ DǊŀȅŜŘ ƻǳǘ Ґ 5ŀǘŀ ǇǊŜǾƛƻǳǎƭȅ ǳǎŜŘ ōǳǘ ǊŜǇƭŀŎŜŘ tŀƎŜ оу ƻŦ по



¢ƻǘŀƭ .ƻǊƻƴ 
όҡƎκ[ύ

¢ƻǘŀƭ /ŀƭŎƛǳƳ 
όƳƎκ[ύ

/ƘƭƻǊƛŘŜ 
όƳƎκ[ύ

CƭǳƻǊƛŘŜ
 όƳƎκ[ύ

ǇI 
ό{Φ¦Φύ

{ǳƭŦŀǘŜ
 όƳƎκ[ύ

¢ƻǘŀƭ 5ƛǎǎƻƭǾŜŘ 
{ƻƭƛŘǎ
 όƳƎκ[ύ

ппл млм ммΦм лΦтф тΦп π уΦл нун снл

млκмсκмфуфррл ππ ππ ππ тΦф ππ ππ
мκрκмффлсмл онΦт ππ ππ уΦл нло птн
пκмфκмффлππ тлΦс ππ ππ тΦу нмн ртл
тκммκмффлртл тмΦн ππ ππ тΦт ннф смм
млκнпκмффлрлл туΦп ππ ππ тΦс мфс смф
мκолκмффмрлл снΦу ππ ππ тΦу ммм рфн
пκнсκмффмпфл рлΦо ππ ππ тΦс мсс рст
тκммκмффмпфл тмΦм ππ ππ тΦр нрп смл
млκмлκмффмпул снΦу ππ ππ тΦс ннф ртс
мκмлκмффнππ ππ ππ ππ тΦс ннп рул
пκтκмффносл пт ππ ππ тΦт ннн ррт
тκуκмффнππ пп ππ ππ тΦу нот рпр
млκмпκмффнππ ππ ππ ππ тΦт нпт рру
мκмуκмффоππ рр ππ ππ тΦс нол рсп
пκуκмффопол рпΦм ππ ππ тΦс нрм ррс
тκмоκмффоππ пуΦо ππ ππ тΦр нон ππ
млκнлκмффоππ смΦу ππ ππ тΦс нпф ππ
мκмпκмффпππ снΦф ππ ππ тΦф нпн рпн
пκуκмффпππ рмΦу ππ ππ тΦу нлс рпп
тκммκмффпнсл пуΦм ππ ππ тΦт мфл рну
млκсκмффпππ птΦр ππ ππ тΦс муф рнт
мκмлκмффрππ ртΦу ππ ππ тΦт мфр рму
пκммκмффрππ ррΦт ππ ππ тΦп мфм пфо
тκмлκмффрнпл рсΦт ππ ππ тΦу мтф рпп
млκммκмффрππ руΦп ππ ππ тΦт мст рот
мκрκмффснсл слΦт ππ ππ тΦс мфн рпн
пκуκмффсππ руΦу ππ ππ тΦс нмл ррф
тκмлκмффсππ срΦр ππ ππ тΦр нлн рпл
млκфκмффсππ рмΦс ππ ππ тΦт нмл рпп
мκмпκмффтππ снΦс ππ ππ тΦф мфу рсл
пκфκмффтнпл слΦт ππ ππ тΦт мфу рсо
тκмрκмффтππ снΦт ππ ππ тΦт нлт ртл
млκнκмффтππ ссΦр ππ ππ тΦт нлр ртр
мκмоκмффуππ суΦн ππ ππ тΦс нмр рро
пκтκмффуππ соΦт ππ ππ тΦф мфу ррн
тκмрκмффунфо тмΦс ππ ππ тΦс нмо рфо
млκсκмффуππ спΦр ππ ππ тΦс мфп рпр
мκмнκмфффππ срΦп ππ ππ тΦф мфп ррп

{ŀƳǇƭƛƴƎ 
9ǾŜƴǘ 5ŀǘŜ /ǳǊǊŜƴǘ /ŀƭŎǳƭŀǘŜŘ ¢ǊƛƎƎŜǊ ±ŀƭǳŜ

¢ŀōƭŜ мл a²πуфпн5
[ƻŎƪǿƻƻŘ Iƛƭƭǎ [[/ ό5ƻǿƴƎǊŀŘƛŜƴǘύ

[ƻŎƪǿƻƻŘ !ǎƘ 5ƛǎǇƻǎŀƭ {ƛǘŜ π DǊƻǳƴŘǿŀǘŜǊ !ƴŀƭȅǘƛŎŀƭ 5ŀǘŀ
//w !ǇǇŜƴŘƛȄ LLL /ƻƴǎǘƛǘǳŜƴǘǎ

 мΦ {{Lǎ Ґ .ƻƭŘ
нΦ .ŀǎŜƭƛƴŜ Řŀǘŀ ǳǎŜŘ ǘƻ ŎŀƭŎǳƭŀǘŜ ǘǊƛƎƎŜǊ ǾŀƭǳŜǎ ƛƴ ƛǘŀƭƛŎǎ ŀƴŘ ōǊŀŎƪŜǘŜŘ ōȅ ǘƘƛŎƪ ƭƛƴŜǎ
оΦ {ǘǊƛƪŜǘƘǊƻǳƎƘ Ґ 5ŀǘŀ Ǉƻƛƴǘ ǊŜƳƻǾŜŘ ŦǊƻƳ ōŀǎŜƭƛƴŜ ǎǘŀǘƛǎǘƛŎǎ
пΦ DǊŀȅŜŘ ƻǳǘ Ґ 5ŀǘŀ ǇǊŜǾƛƻǳǎƭȅ ǳǎŜŘ ōǳǘ ǊŜǇƭŀŎŜŘ tŀƎŜ оф ƻŦ по



¢ƻǘŀƭ .ƻǊƻƴ 
όҡƎκ[ύ

¢ƻǘŀƭ /ŀƭŎƛǳƳ 
όƳƎκ[ύ

/ƘƭƻǊƛŘŜ 
όƳƎκ[ύ

CƭǳƻǊƛŘŜ
 όƳƎκ[ύ

ǇI 
ό{Φ¦Φύ

{ǳƭŦŀǘŜ
 όƳƎκ[ύ

¢ƻǘŀƭ 5ƛǎǎƻƭǾŜŘ 
{ƻƭƛŘǎ
 όƳƎκ[ύ

ппл млм ммΦм лΦтф тΦп π уΦл нун снл

{ŀƳǇƭƛƴƎ 
9ǾŜƴǘ 5ŀǘŜ /ǳǊǊŜƴǘ /ŀƭŎǳƭŀǘŜŘ ¢ǊƛƎƎŜǊ ±ŀƭǳŜ

¢ŀōƭŜ мл a²πуфпн5
[ƻŎƪǿƻƻŘ Iƛƭƭǎ [[/ ό5ƻǿƴƎǊŀŘƛŜƴǘύ

[ƻŎƪǿƻƻŘ !ǎƘ 5ƛǎǇƻǎŀƭ {ƛǘŜ π DǊƻǳƴŘǿŀǘŜǊ !ƴŀƭȅǘƛŎŀƭ 5ŀǘŀ
//w !ǇǇŜƴŘƛȄ LLL /ƻƴǎǘƛǘǳŜƴǘǎ

пκрκмфффππ стΦн ππ ππ тΦт нмн ррт
тκмпκмфффππ тмΦо ππ ππ тΦр нол рро
млκсκмфффнтп стΦр ππ ππ тΦс ноо рмл
мκммκнлллнрм ссΦу ππ ππ тΦт нно ром
пκсκнлллππ суΦо ππ ππ тΦу ннт рфн
тκммκнлллππ сф ππ ππ тΦс нмф рср
млκпκнлллππ тлΦм ππ ππ тΦт нор ртп
мκммκнллмππ рлΦо ππ ππ тΦс нмт рпс
сκмнκнллмнто стΦу ππ ππ тΦт нрл смс
фκрκнллмππ туΦф ππ ππ тΦс нрм снм
мнκпκнллмππ тмΦм ππ ππ тΦр ноо слп
оκмнκнллнππ тлΦп ππ ππ тΦт ннр смо
сκнрκнллнонл тоΦт ππ ππ тΦу ноф снп
фκмтκнллнππ сфΦф ππ ππ тΦс нрм снс
мнκмлκнллнππ тлΦн ππ ππ тΦс нор рфм
оκмнκнллоππ тоΦо ππ ππ тΦс омо тну
сκоκнллоππ то ππ ππ тΦу нрс птр
фκмсκнллоофт тнΦо рΦрмππ тΦп ноо смп
мнκмуκнллоππ унΦп ππ ππ тΦр нпп сну
оκмуκнллпππ тфΦм ππ ππ тΦп нтс ссс
сκмтκнллпππ фоΦу ππ ππ тΦп нсуслс
фκмрκнллпππ тфΦп ππ ππ тΦл нрр ртр
мнκмпκнллпноп урΦп сΦлуππ тΦо нро ртл
оκолκнллрнрр унΦф рΦфн ππ тΦр нрнсоу
сκмпκнллрππ усΦт ππ ππ тΦп нррсср
фκмпκнллрππ тфΦп ππ ππ тΦр нпрснл
мнκсκнллрππ ум ππ ππ тΦп нотрмр
оκтκнллсππ упΦо ππ ππ тΦп нмфрпр
сκмоκнллсмро утΦр нΦпу ππ тΦп молрпт
фκмнκнллсππ фоΦм ππ ππ тΦо мрл рпл
мнκрκнллсππ усΦн ππ ππ тΦн мрт пто
оκсκнллтмпл фоΦу оΦрр ππ тΦл мрл рпл
сκмфκнллтмпо фрΦф оΦлф ππ тΦо мпф рсо
фκммκнллтмтп ммр рΦфт ππ тΦо ноо рпл
мнκммκнллтнлу моф уΦоо ππ тΦо нфм тмо
оκпκнллу мснммн пΦоо ππ тΦо мтс прл
сκмнκнллу ммп умΦнғн ππ тΦн мпл псл

 мΦ {{Lǎ Ґ .ƻƭŘ
нΦ .ŀǎŜƭƛƴŜ Řŀǘŀ ǳǎŜŘ ǘƻ ŎŀƭŎǳƭŀǘŜ ǘǊƛƎƎŜǊ ǾŀƭǳŜǎ ƛƴ ƛǘŀƭƛŎǎ ŀƴŘ ōǊŀŎƪŜǘŜŘ ōȅ ǘƘƛŎƪ ƭƛƴŜǎ
оΦ {ǘǊƛƪŜǘƘǊƻǳƎƘ Ґ 5ŀǘŀ Ǉƻƛƴǘ ǊŜƳƻǾŜŘ ŦǊƻƳ ōŀǎŜƭƛƴŜ ǎǘŀǘƛǎǘƛŎǎ
пΦ DǊŀȅŜŘ ƻǳǘ Ґ 5ŀǘŀ ǇǊŜǾƛƻǳǎƭȅ ǳǎŜŘ ōǳǘ ǊŜǇƭŀŎŜŘ tŀƎŜ пл ƻŦ по



¢ƻǘŀƭ .ƻǊƻƴ 
όҡƎκ[ύ

¢ƻǘŀƭ /ŀƭŎƛǳƳ 
όƳƎκ[ύ

/ƘƭƻǊƛŘŜ 
όƳƎκ[ύ

CƭǳƻǊƛŘŜ
 όƳƎκ[ύ

ǇI 
ό{Φ¦Φύ

{ǳƭŦŀǘŜ
 όƳƎκ[ύ

¢ƻǘŀƭ 5ƛǎǎƻƭǾŜŘ 
{ƻƭƛŘǎ
 όƳƎκ[ύ

ппл млм ммΦм лΦтф тΦп π уΦл нун снл

{ŀƳǇƭƛƴƎ 
9ǾŜƴǘ 5ŀǘŜ /ǳǊǊŜƴǘ /ŀƭŎǳƭŀǘŜŘ ¢ǊƛƎƎŜǊ ±ŀƭǳŜ

¢ŀōƭŜ мл a²πуфпн5
[ƻŎƪǿƻƻŘ Iƛƭƭǎ [[/ ό5ƻǿƴƎǊŀŘƛŜƴǘύ

[ƻŎƪǿƻƻŘ !ǎƘ 5ƛǎǇƻǎŀƭ {ƛǘŜ π DǊƻǳƴŘǿŀǘŜǊ !ƴŀƭȅǘƛŎŀƭ 5ŀǘŀ
//w !ǇǇŜƴŘƛȄ LLL /ƻƴǎǘƛǘǳŜƴǘǎ

фκфκнллу умΦо унΦмоΦтф ππ тΦо мпс пфл
мнκнκнллу мосммф уΦон ππ тΦн нпф рмл
оκмлκнллф мсрмнл сΦфр ππ тΦо нсм снр
сκмсκнллф оопмоо рΦфл ππ тΦн нрф спн
фκнκнллф мсрмму сΦмн ππ тΦм ноф снп
мнκуκнллф мфпмол уΦоу ππ тΦо нпс сур
оκмлκнлмл мнпмро ғмл ππ тΦо нсп улл
сκуκнлмл мссмот ғмл ππ тΦн нпр тср
фκмрκнлмл нупмоп ғмл ππ тΦм нсн тср
мнκмсκнлмл мнсмоу ғмл ππ тΦм нпф фнл
оκмлκнлмм монмоп ғмл ππ тΦн нфт трл
сκмрκнлмм мтумнр ғмл ππ тΦн нор рур
фκнтκнлмм мфлмот фΦол ππ тΦм нус сфт
мнκнлκнлмм мспмно рΦсл ππ тΦм ннф спл
оκмоκнлмн мтпмлр ғр ππ тΦм нлм ртл
сκнтκнлмн мупмму оΦрт ππ тΦр нлпсмл
уκнуκнлмн мтфмоу тΦрт ππ тΦн нсн уол
млκфκнлмн мсумол сΦпн ππ тΦн нро рфл
нκрκнлмо муумрр моΦпл ππ тΦо онс умр
пκмсκнлмо мпммнп тΦту ππ тΦп мупрмл
тκмсκнлмо нолмлс оΦот ππ тΦт ннррсл
млκуκнлморнл млс рΦрп ππ тΦс нмтрпр
мκнмκнлмп нмомлс оΦсп ππ тΦл пуΦт спл
пκуκнлмп нмм фпΦлпΦрл ππ тΦр нпусол
тκтκнлмп нмфммп оΦср ππ тΦр ноусмр
млκнлκнлмп ноо тфΦмоΦмо ππ тΦр ннрртл
оκноκнлмр ннф утΦппΦрт ππ тΦо нст стл
сκнпκнлмр нор ттΦп рΦлл ππ тΦсолу сор
фκнуκнлмр ном ууΦо оΦсф ππ тΦп нтмртл
ммκмуκнлмр нтл унΦр оΦоф ππ тΦс нрмрлр
оκмрκнлмс нру унΦл оΦту ππ тΦс нпфснл
сκмоκнлмс нрл урΦо оΦрп ππ тΦр нпссрл
фκмпκнлмс нсф упΦф нΦсо ππ тΦс номспл
мнκсκнлмс нтм стΦу нΦфл ππ тΦп нпнсфр
оκолκнлмт нфр утΦм рΦсл ππ тΦу нулспр
сκнфκнлмт нфс слΦф оΦуп ππ тΦрнур смл
фκнлκнлмт нфл улΦф оΦло ππуΦп нсм стл
мнκнтκнлмт нул тнΦт нΦул ππ тΦр нофррр

 мΦ {{Lǎ Ґ .ƻƭŘ
нΦ .ŀǎŜƭƛƴŜ Řŀǘŀ ǳǎŜŘ ǘƻ ŎŀƭŎǳƭŀǘŜ ǘǊƛƎƎŜǊ ǾŀƭǳŜǎ ƛƴ ƛǘŀƭƛŎǎ ŀƴŘ ōǊŀŎƪŜǘŜŘ ōȅ ǘƘƛŎƪ ƭƛƴŜǎ
оΦ {ǘǊƛƪŜǘƘǊƻǳƎƘ Ґ 5ŀǘŀ Ǉƻƛƴǘ ǊŜƳƻǾŜŘ ŦǊƻƳ ōŀǎŜƭƛƴŜ ǎǘŀǘƛǎǘƛŎǎ
пΦ DǊŀȅŜŘ ƻǳǘ Ґ 5ŀǘŀ ǇǊŜǾƛƻǳǎƭȅ ǳǎŜŘ ōǳǘ ǊŜǇƭŀŎŜŘ tŀƎŜ пм ƻŦ по



¢ƻǘŀƭ .ƻǊƻƴ 
όҡƎκ[ύ

¢ƻǘŀƭ /ŀƭŎƛǳƳ 
όƳƎκ[ύ

/ƘƭƻǊƛŘŜ 
όƳƎκ[ύ

CƭǳƻǊƛŘŜ
 όƳƎκ[ύ

ǇI 
ό{Φ¦Φύ

{ǳƭŦŀǘŜ
 όƳƎκ[ύ

¢ƻǘŀƭ 5ƛǎǎƻƭǾŜŘ 
{ƻƭƛŘǎ
 όƳƎκ[ύ

ппл млм ммΦм лΦтф тΦп π уΦл нун снл

{ŀƳǇƭƛƴƎ 
9ǾŜƴǘ 5ŀǘŜ /ǳǊǊŜƴǘ /ŀƭŎǳƭŀǘŜŘ ¢ǊƛƎƎŜǊ ±ŀƭǳŜ

¢ŀōƭŜ мл a²πуфпн5
[ƻŎƪǿƻƻŘ Iƛƭƭǎ [[/ ό5ƻǿƴƎǊŀŘƛŜƴǘύ

[ƻŎƪǿƻƻŘ !ǎƘ 5ƛǎǇƻǎŀƭ {ƛǘŜ π DǊƻǳƴŘǿŀǘŜǊ !ƴŀƭȅǘƛŎŀƭ 5ŀǘŀ
//w !ǇǇŜƴŘƛȄ LLL /ƻƴǎǘƛǘǳŜƴǘǎ

оκнфκнлму нст тоΦф нΦфп ππтΦо нпр сол
сκнмκнлму нфл умΦм оΦпт ππтΦм нсп стр
фκнтκнлму онт туΦм нΦфп ππтΦл нор снл
мнκмоκнлму олп ссΦл оΦмм ππ тΦу нпнпср
оκмфκнлмф нфл тсΦп ғрмΦмм тΦо нпл рлл
сκнлκнлмф нсо сфΦп оΦоплΦоф тΦс нол ртр
фκмфκнлмф омп усΦт оΦнулΦрл тΦр ноп слл
ммκнлκнлмф оон тфΦф оΦунлΦоф тΦо ноф смр
оκмнκнлнл онт улΦл оΦорлΦпф тΦр нпп ртр
сκнпκнлнл олп тсΦл оΦпплΦсн тΦр нму стр
фκннκнлнл олт тпΦн оΦмнлΦрт тΦр нрн снр
мнκуκнлнл оом тфΦс нΦфтлΦрп тΦр нос ррр
оκмκнлнмомр тсΦн пΦммлΦсн тΦн нср тор
сκмсκнлнмоот сфΦт пΦмр ππтΦо нрс сфр
фκннκнлнм омм тмΦт оΦнллΦул сΦунру слр
мнκмрκнлнм ому тнΦп оΦрт ππ тΦр нптсур
оκннκнлнн нул спΦл оΦпл лΦрмуΦр ноу тлр
сκнпκнлнн нум суΦс нΦфт ππ тΦр ннпснр
фκмрκнлнн нфу тлΦт нΦру лΦрфтΦо нот рул
мнκтκнлнн олм слΦу нΦпр ππ тΦс нптрлр
оκннκнлно ооп тсΦп нΦур лΦрмтΦо ноп рул
сκнуκнлно олт тнΦм нΦср ππ тΦф нмфтлр
фκнлκнлно омп тмΦн нΦсу лΦсл тΦп нсфрол
млκнпκнлно омм ссΦн нΦтт ππ тΦс нморту
оκнмκнлнп омл смΦп нΦтр лΦрс тΦс нмтсмл
сκнсκнлнп ону смΦр нΦст ππ тΦр нонснр
фκнтκнлнп олф тнΦо нΦрп лΦрр тΦу нопртл
мнκнлκнлнпопт тоΦм нΦтл ππ тΦс ноф рур
оκмфκнлнр опн ррΦп нΦртлΦрп тΦр ннт стр
сκмфκнлнр нум соΦт нΦто ππ тΦр ннс рфл
фκнрκнлнр омл тнΦл нΦпо лΦрр тΦс ннр птр
ммκтκнлнронр слΦс нΦфс ππ тΦт нмс пфл

 мΦ {{Lǎ Ґ .ƻƭŘ
нΦ .ŀǎŜƭƛƴŜ Řŀǘŀ ǳǎŜŘ ǘƻ ŎŀƭŎǳƭŀǘŜ ǘǊƛƎƎŜǊ ǾŀƭǳŜǎ ƛƴ ƛǘŀƭƛŎǎ ŀƴŘ ōǊŀŎƪŜǘŜŘ ōȅ ǘƘƛŎƪ ƭƛƴŜǎ
оΦ {ǘǊƛƪŜǘƘǊƻǳƎƘ Ґ 5ŀǘŀ Ǉƻƛƴǘ ǊŜƳƻǾŜŘ ŦǊƻƳ ōŀǎŜƭƛƴŜ ǎǘŀǘƛǎǘƛŎǎ
пΦ DǊŀȅŜŘ ƻǳǘ Ґ 5ŀǘŀ ǇǊŜǾƛƻǳǎƭȅ ǳǎŜŘ ōǳǘ ǊŜǇƭŀŎŜŘ tŀƎŜ пн ƻŦ по



¢ƻǘŀƭ .ƻǊƻƴ 
όҡƎκ[ύ

¢ƻǘŀƭ /ŀƭŎƛǳƳ 
όƳƎκ[ύ

/ƘƭƻǊƛŘŜ 
όƳƎκ[ύ

CƭǳƻǊƛŘŜ
 όƳƎκ[ύ

ǇI 
ό{Φ¦Φύ

{ǳƭŦŀǘŜ
 όƳƎκ[ύ

¢ƻǘŀƭ 5ƛǎǎƻƭǾŜŘ 
{ƻƭƛŘǎ
 όƳƎκ[ύ

оон мнт сΦлс лΦтт сΦф π фΦл онл тлу

оκнуκнлмунру нтс ннΦл ππ тΦф онн уср
сκнлκнлмунсо ссо тΦмм ππ уΦн нфс ссл
фκнсκнлмунру нмп рΦул ππ тΦс нфн рфр
мнκмнκнлмунун мло пΦолππ уΦн нмм рнл
оκмуκнлмфғрл мсΦт ғн ғлΦн уΦу осΦосл
сκмфκнлмфмсм онΦу нΦнм лΦрф уΦп нрс пор
фκмфκнлмфнуп умΦф ғн лΦтн уΦл ноу плр
ммκнлκнлмфнфф уоΦф ғм лΦнр уΦо нрΦпрор
оκмнκнлнлнру рсΦу нΦлт лΦсп тΦс нсн рлр
сκннκнлнлннт ооΦл нΦм лΦтс уΦл нсм рмр
фκннκнлнлнрм поΦм нΦлм лΦул тΦл нун рул
мнκуκнлнлнус пфΦп ғн лΦтп уΦл нтл пол
оκмκнлнмнрп поΦр нΦлт лΦтн тΦп нуф сср
сκмрκнлнмнтл спΦу нΦлпππ уΦо нун рпл
фκннκнлнмнтф рнΦс ғн лΦоу тΦу нтп птл
мнκмрκнлнмнср рфΦп ғн ππ уΦм нуп ртр
оκннκнлннмпо омΦу нΦмп лΦтс тΦп нсу рсл
сκноκнлннноо осΦн ғн ππ уΦл нтп рмл
фκмрκнлнннтл урΦл ғн лΦтп тΦс нус пфр
мнκтκнлнннтф птΦм ғн ππ тΦф нфп рмл
оκннκнлнонпн поΦм ғн лΦто тΦф нум птр
сκнуκнлноноу пнΦр ғн ππ уΦн нрт рпл
фκнлκнлнонст тфΦс ғн лΦсп тΦу нсу рлр
млκнпκнлнонуо пуΦф ғн ππ уΦл нрр рмн
оκнмκнлнпннс поΦт ғн лΦср уΦм нрр ррр
сκнсκнлнпнрр плΦо ғн ππ уΦн нфл рол
фκнтκнлнпнфп млу ғн лΦто уΦм нтф пфл
мнκнлκнлнпомн тфΦо ғн ππ уΦм нфм ррл
оκмфκнлнропн ррΦп нΦртлΦсу тΦр ннт стр
сκмфκнлнр нму пуΦл нΦлт ππ уΦм нум рлр
фκнрκнлнррмт ссΦн ғн лΦтм тΦс нтн рур
ммκтκнлнрону слΦо нΦот ππ уΦл нсф рлр

{ŀƳǇƭƛƴƎ 
9ǾŜƴǘ 5ŀǘŜ /ǳǊǊŜƴǘ /ŀƭŎǳƭŀǘŜŘ ¢ǊƛƎƎŜǊ ±ŀƭǳŜ

¢ŀōƭŜ мм a²πмупн
[ƻŎƪǿƻƻŘ Iƛƭƭǎ [[/ ό5ƻǿƴƎǊŀŘƛŜƴǘύ

[ƻŎƪǿƻƻŘ !ǎƘ 5ƛǎǇƻǎŀƭ {ƛǘŜ π DǊƻǳƴŘǿŀǘŜǊ !ƴŀƭȅǘƛŎŀƭ 5ŀǘŀ
//w !ǇǇŜƴŘƛȄ LLL /ƻƴǎǘƛǘǳŜƴǘǎ

 мΦ {{Lǎ Ґ .ƻƭŘ
нΦ .ŀǎŜƭƛƴŜ Řŀǘŀ ǳǎŜŘ ǘƻ ŎŀƭŎǳƭŀǘŜ ǘǊƛƎƎŜǊ ǾŀƭǳŜǎ ƛƴ ƛǘŀƭƛŎǎ ŀƴŘ ōǊŀŎƪŜǘŜŘ ōȅ ǘƘƛŎƪ ƭƛƴŜǎ
оΦ {ǘǊƛƪŜǘƘǊƻǳƎƘ Ґ 5ŀǘŀ Ǉƻƛƴǘ ǊŜƳƻǾŜŘ ŦǊƻƳ ōŀǎŜƭƛƴŜ ǎǘŀǘƛǎǘƛŎǎ
пΦ DǊŀȅŜŘ ƻǳǘ Ґ 5ŀǘŀ ǇǊŜǾƛƻǳǎƭȅ ǳǎŜŘ ōǳǘ ǊŜǇƭŀŎŜŘ tŀƎŜ по ƻŦ по
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¢ƻǘŀƭ 
!ƴǘƛƳƻƴȅ
όҡƎκ[ύ

¢ƻǘŀƭ 
!ǊǎŜƴƛŎ
όҡƎκ[ύ

¢ƻǘŀƭ 
.ŀǊƛǳƳ 
όҡƎκ[ύȫ

¢ƻǘŀƭ 
.ŜǊȅƭƭƛǳƳ 
όƳƎκ[ύ

¢ƻǘŀƭ 
/ŀŘƳƛǳƳ 
όҡƎκ[ύ

¢ƻǘŀƭ 
/ƘǊƻƳƛǳƳ 
όҡƎκ[ύ

¢ƻǘŀƭ 
/ƻōŀƭǘ 
όƳƎκ[ύ

 CƭǳƻǊƛŘŜ
όƳƎκ[ύ

¢ƻǘŀƭ [ŜŀŘ 
όƳƎκ[ύ

¢ƻǘŀƭ 
[ƛǘƘƛǳƳ 
όƳƎκ[ύȫ

¢ƻǘŀƭ 
aŜǊŎǳǊȅ 
όҡƎκ[ύ

¢ƻǘŀƭ 
aƻƭȅōŘŜƴǳƳ
όƳƎκ[ύ

 wŀŘƛǳƳ 
ннсҌнну
όǇ/ƛκ[ύ

¢ƻǘŀƭ 
{ŜƭŜƴƛǳƳ 
όҡƎκ[ύ

¢ƻǘŀƭ 
¢ƘŀƭƭƛǳƳ 
όƳƎκ[ύ

лΦсо сΦн трΦт 5ŜǘŜŎǘ 5ŜǘŜŎǘ 5ŜǘŜŎǘ 5ŜǘŜŎǘ 5ŜǘŜŎǘ 5ŜǘŜŎǘ 5ŜǘŜŎǘ 5ŜǘŜŎǘ 5ŜǘŜŎǘ 5ŜǘŜŎǘ 5ŜǘŜŎǘ лΦллфо

a/[ a/[ a/[ a/[ a/[ a/[ Ϡнрт a/[ Ϡнрт Ϡнрт a/[ Ϡнрт a/[ a/[ .YD
сΦл млΦл нллл лΦллп рΦл млл лΦллс пΦл лΦлмр лΦлп нΦл лΦм рΦл рлΦл лΦллфо

пκмфκмфуф ππғр рр ππ ππғмл ππ ππ ππ ππ ππ ππ ππ ππ ππ
пκмфκмффл ππғр ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ
тκммκмффл ππр рс ππ ππғмл ππ ππ ππ ππ ππ ππ ππғмл ππ
млκнпκмффл ππғр сн ππ ππғмл ππ ππ ππ ππ ππ ππ ππғмл ππ
мκолκмффм ππғр рт ππ ππғмл ππ ππ ππ ππ ππ ππ ππғмл ππ
пκнсκмффм ππғр рн ππ ππғмл ππ ππ ππ ππ ππ ππ ππғмл ππ
тκммκмффм ππғр сс ππ ππғнл ππ ππ ππ ππ ππ ππ ππғмл ππ
млκмлκмффм ππғр сн ππ ππғмл ππ ππ ππ ππ ππ ππ ππғмл ππ
мκмлκмффн ππғн ст ππ ππғн ππ ππ ππ ππ ππ ππ ππғо ππ
пκтκмффн ππғн рт ππ ππғн ππ ππ ππ ππ ππ ππ ππғо ππ
тκуκмффн ππғм ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππππ ππ
млκмпκмффн ππғнл ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππππ ππ
мκмрκмффо ππғнл ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππππ ππ
пκтκмффо ππғн сл ππ ππғмл ππ ππ ππ ππ ππ ππ ππғмр ππ
тκмоκмффо ππғн ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππππ ππ
млκмфκмффо ππғн ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππππ ππ
мκмоκмффп ππғн ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππππ ππ

{ŀƳǇƭƛƴƎ 
9ǾŜƴǘ 5ŀǘŜ

/ŀƭŎǳƭŀǘŜŘ .ŀŎƪƎǊƻǳƴŘ

DǊƻǳƴŘǿŀǘŜǊ tǊƻǘŜŎǘƛƻƴ {ǘŀƴŘŀǊŘ

[ƻŎƪǿƻƻŘ !ǎƘ 5ƛǎǇƻǎŀƭ {ƛǘŜ π DǊƻǳƴŘǿŀǘŜǊ !ƴŀƭȅǘƛŎŀƭ 5ŀǘŀ

¢ŀōƭŜ м
[ƻŎƪǿƻƻŘ Iƛƭƭǎ [[/

a²πуплм
ό.ŀŎƪƎǊƻǳƴŘύ

//w !ǇǇŜƴŘƛȄ L± /ƻƴǎǘƛǘǳŜƴǘǎ

 мΦ {{Lǎ Ґ .ƻƭŘΤ Dt{ 9ȄŎŜŜŘŀƴŎŜ Ґ DǊŀȅ ōŀŎƪƎǊƻǳƴŘ
нΦ .ŀǎŜƭƛƴŜ Řŀǘŀ ǳǎŜŘ ǘƻ ŎŀƭŎǳƭŀǘŜ ǘǊƛƎƎŜǊ ǾŀƭǳŜǎ ƛƴ ƛǘŀƭƛŎǎ ŀƴŘ ōǊŀŎƪŜǘŜŘ ōȅ ǘƘƛŎƪ ƭƛƴŜǎ
оΦ {ǘǊƛƪŜǘƘǊƻǳƎƘ Ґ 5ŀǘŀ ǊŜƳƻǾŜŘ ŦǊƻƳ ōŀǎŜƭƛƴŜ
пΦ DǊŀȅŜŘ ƻǳǘ Ґ 5ŀǘŀ ǇǊŜǾƛƻǳǎƭȅ ǳǎŜŘ ōǳǘ ǊŜǇƭŀŎŜŘ tŀƎŜ м ƻŦ тр 



¢ƻǘŀƭ 
!ƴǘƛƳƻƴȅ
όҡƎκ[ύ

¢ƻǘŀƭ 
!ǊǎŜƴƛŎ
όҡƎκ[ύ

¢ƻǘŀƭ 
.ŀǊƛǳƳ 
όҡƎκ[ύȫ

¢ƻǘŀƭ 
.ŜǊȅƭƭƛǳƳ 
όƳƎκ[ύ

¢ƻǘŀƭ 
/ŀŘƳƛǳƳ 
όҡƎκ[ύ

¢ƻǘŀƭ 
/ƘǊƻƳƛǳƳ 
όҡƎκ[ύ

¢ƻǘŀƭ 
/ƻōŀƭǘ 
όƳƎκ[ύ

 CƭǳƻǊƛŘŜ
όƳƎκ[ύ

¢ƻǘŀƭ [ŜŀŘ 
όƳƎκ[ύ

¢ƻǘŀƭ 
[ƛǘƘƛǳƳ 
όƳƎκ[ύȫ

¢ƻǘŀƭ 
aŜǊŎǳǊȅ 
όҡƎκ[ύ

¢ƻǘŀƭ 
aƻƭȅōŘŜƴǳƳ
όƳƎκ[ύ

 wŀŘƛǳƳ 
ннсҌнну
όǇ/ƛκ[ύ

¢ƻǘŀƭ 
{ŜƭŜƴƛǳƳ 
όҡƎκ[ύ

¢ƻǘŀƭ 
¢ƘŀƭƭƛǳƳ 
όƳƎκ[ύ
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a/[ a/[ a/[ a/[ a/[ a/[ Ϡнрт a/[ Ϡнрт Ϡнрт a/[ Ϡнрт a/[ a/[ .YD
сΦл млΦл нллл лΦллп рΦл млл лΦллс пΦл лΦлмр лΦлп нΦл лΦм рΦл рлΦл лΦллфо

{ŀƳǇƭƛƴƎ 
9ǾŜƴǘ 5ŀǘŜ

/ŀƭŎǳƭŀǘŜŘ .ŀŎƪƎǊƻǳƴŘ

DǊƻǳƴŘǿŀǘŜǊ tǊƻǘŜŎǘƛƻƴ {ǘŀƴŘŀǊŘ

[ƻŎƪǿƻƻŘ !ǎƘ 5ƛǎǇƻǎŀƭ {ƛǘŜ π DǊƻǳƴŘǿŀǘŜǊ !ƴŀƭȅǘƛŎŀƭ 5ŀǘŀ

¢ŀōƭŜ м
[ƻŎƪǿƻƻŘ Iƛƭƭǎ [[/

a²πуплм
ό.ŀŎƪƎǊƻǳƴŘύ

//w !ǇǇŜƴŘƛȄ L± /ƻƴǎǘƛǘǳŜƴǘǎ

пκтκмффп ππғн ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππππ ππ
тκммκмффп ππғн сл ππ ππғнл ππ ππ ππ ππ ππ ππ ππππ ππ
млκсκмффп ππғн ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππππ ππ
мκфκмффр ππғн ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππππ ππ
пκммκмффр ππғн ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππππ ππ
тκмлκмффр ππғн рр ππ ππғнл ππ ππ ππ ππ ππ ππ ππππ ππ
млκмнκмффр ππғн ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππππ ππ
мκрκмффс ππғн пр ππ ππғнл ππ ππ ππ ππ ππ ππ ππππ ππ
пκфκмффс ππғн ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππππ ππ
тκфκмффс ππғн ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππππ ππ
млκуκмффс ππғн ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππππ ππ
мκмоκмффт ππғн ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππππ ππ
пκмлκмффт ππғн рф ππ ππғмл ππ ππ ππ ππ ππ ππ ππππ ππ
рκтκмффт ππππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππғмΦо ππ
тκмсκмффт ππғнΦм ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππғмΦо ππ
млκмκмффт ππғмΦрππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππғмΦс ππ
мκмоκмффу ππғмс ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππғмΦс ππ
пκтκмффу ππғмнΦм ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππғмΦс ππ
тκмрκмффу ππғмсΦт ффΦм ππ ππғрΦт ππ ππ ππ ππ ππ ππ ππғмΦн ππ
млκрκмффу ππғмсΦт ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππғмΦм ππ
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όƳƎκ[ύ

¢ƻǘŀƭ 
[ƛǘƘƛǳƳ 
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{ŀƳǇƭƛƴƎ 
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¢ŀōƭŜ м
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ό.ŀŎƪƎǊƻǳƴŘύ

//w !ǇǇŜƴŘƛȄ L± /ƻƴǎǘƛǘǳŜƴǘǎ

мκмнκмффф ππғмсΦт ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππғмΦм ππ
пκсκмффф ππғмрΦо ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππғмΦм ππ
тκмоκмффф ππғмрΦо ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππғнΦн ππ
млκрκмффф ππғмрΦф мус ππ ππғнΦф ππ ππ ππ ππ ππ ππ ππғмΦр ππ
мκмлκнллл ππғмрΦф мус ππ ππғнΦф ππ ππ ππ ππ ππ ππ ππғмΦр ππ
пκтκнллл ππғмрΦф ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππғнΦн ππ
тκммκнллл ππғмрΦн ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππғнΦп ππ
млκнκнллл ππғмрΦн ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππғнΦп ππ
мκмнκнллм ππғмрΦф ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππғнΦп ππ
сκммκнллм ππғмпΦо уоΦу ππ ππғрΦо ππ ππ ππ ππ ππ ππ ππғнΦм ππ
фκрκнллм ππғмпΦо ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππғнΦм ππ
мнκпκнллм ππғму ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππғмΦо ππ
оκмнκнллн ππғсΦо ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππғсΦр ππ
сκнрκнллн ππғсΦо мну ππ ππғмΦу ππ ππ ππ ππ ππ ππ ππғсΦр ππ
фκнлκнллн ππғтΦф ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππғуΦу ππ
мнκмтκнллн ππғтΦф ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππғуΦу ππ
оκммκнлло ππғуΦс ππ ππ ғмΦмππ ππ ππ ππ ππ ππ ππ ππғуΦм ππ
сκпκнлло ππғуΦс ππ ππ ғмΦмππ ππ ππ ππ ππ ππ ππ ππғуΦм ππ
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¢ƻǘŀƭ 
/ƘǊƻƳƛǳƳ 
όҡƎκ[ύ

¢ƻǘŀƭ 
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¢ƻǘŀƭ [ŜŀŘ 
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[ƛǘƘƛǳƳ 
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¢ƻǘŀƭ 
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¢ƻǘŀƭ 
aƻƭȅōŘŜƴǳƳ
όƳƎκ[ύ
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¢ƻǘŀƭ 
{ŜƭŜƴƛǳƳ 
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¢ƻǘŀƭ 
¢ƘŀƭƭƛǳƳ 
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a/[ a/[ a/[ a/[ a/[ a/[ Ϡнрт a/[ Ϡнрт Ϡнрт a/[ Ϡнрт a/[ a/[ .YD
сΦл млΦл нллл лΦллп рΦл млл лΦллс пΦл лΦлмр лΦлп нΦл лΦм рΦл рлΦл лΦллфо

{ŀƳǇƭƛƴƎ 
9ǾŜƴǘ 5ŀǘŜ

/ŀƭŎǳƭŀǘŜŘ .ŀŎƪƎǊƻǳƴŘ

DǊƻǳƴŘǿŀǘŜǊ tǊƻǘŜŎǘƛƻƴ {ǘŀƴŘŀǊŘ

[ƻŎƪǿƻƻŘ !ǎƘ 5ƛǎǇƻǎŀƭ {ƛǘŜ π DǊƻǳƴŘǿŀǘŜǊ !ƴŀƭȅǘƛŎŀƭ 5ŀǘŀ

¢ŀōƭŜ м
[ƻŎƪǿƻƻŘ Iƛƭƭǎ [[/

a²πуплм
ό.ŀŎƪƎǊƻǳƴŘύ

//w !ǇǇŜƴŘƛȄ L± /ƻƴǎǘƛǘǳŜƴǘǎ

фκмсκнллоғфΦпғсΦф слΦф ππ ғмΦмғм ππ ππ ππ ππ ππ ππ ππғу ππ
мнκмфκнлло ππғсΦф ππ ππ ғмΦмππ ππ ππ ππ ππ ππ ππ ππғу ππ
оκмфκнллп ππғрΦп ππ ππ ғлΦуππ ππ ππ ππ ππ ππ ππ ππғтΦн ππ
сκмсκнллп ππғрΦп ππ ππ ғлΦуππ ππ ππ ππ ππ ππ ππ ππғтΦн ππ
фκмсκнллпππ ғрΦф ππ ππ ғлΦрππ ππ ππ ππ ππ ππ ππ ππғтΦо ππ
мнκмрκнллпғнΦмғрΦф стΦн ππ ғлΦроΦо ππ ππ ππ ππ ππ ππ ππғтΦо ππ
оκомκнллрғнΦтғсΦт слΦф ππ ғнΦннΦф ππ ππ ππ ππғлΦлфππ ππғтΦу ππ
сκмоκнллрππ ғсΦт ππ ππ ғнΦнππ ππ ππ ππ ππғлΦммππ ππғтΦу ππ
фκмоκнллрππ ғсΦт ππ ππ ғнΦнππ ππ ππ ππ ππғлΦммππ ππғтΦу ππ
мнκрκнллрππ ғф ππ ππ ғнΦнππ ππ ππ ππ ππғлΦн ππ ππғф ππ
оκсκнллсππ ғф ππ ππ ғм ππ ππ ππ ππ ππғлΦн ππ ππғф ππ
сκмоκнллсғо ғмл рсΦр ππ ғн ғм ππ ππ ππ ππғлΦн ππ ππғмл ππ
фκммκнллсππ ғмл ππ ππ ғн ππ ππ ππ ππ ππғлΦн ππ ππғмл ππ
мнκпκнллсππ ғу ππ ππ ғм ππ ππ ππ ππ ππғлΦлуππ ππғу ππ
оκрκнллтππ ғу ππ ππ ғм ππ ππ ππ ππ ππғлΦлуππ ππғу ππ
сκмуκнллтππ ғф ππ ππ ғм ππ ππ ππ ππ ππғлΦм ππ ππммΦн ππ
фκмлκнллтнΦм ғф ррΦп ππ ғм ғм ππ ππ ππ ππғлΦм ππ ππғр ππ
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aƻƭȅōŘŜƴǳƳ
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¢ŀōƭŜ м
[ƻŎƪǿƻƻŘ Iƛƭƭǎ [[/

a²πуплм
ό.ŀŎƪƎǊƻǳƴŘύ

//w !ǇǇŜƴŘƛȄ L± /ƻƴǎǘƛǘǳŜƴǘǎ

мнκммκнллтππ уΦу ππ ππ лΦфмππ ππ ππ ππ ππлΦлф ππ ππғт ππ
оκпκнллуғнΦуғтΦо ртΦс ππ ғлΦсғмΦм ππ ππ ππ ππғлΦлсππ ππуΦр ππ
сκмлκнллуғнΦоғфΦт роΦф ππ ғмΦонΦн ππ ππ ππ ππғлΦм ππ ππғмл ππ
фκуκнллуғнΦоғфΦт рпΦп ππ ғмΦо ғмΦмππ ππ ππ ππғлΦлнππ ππғмл ππ
мнκоκнллуғоΦмғфΦр сфΦф ππ ғлΦф оΦтππ ππ ππ ππғлΦлнππ ππғрΦт ππ
оκмлκнллфғоΦмғфΦр рр ππ ғлΦф фΦфππ ππ ππ ππғлΦлнππ ππғрΦт ππ
сκмсκнллфππ ғоΦр ππ ππ ғлΦт ππππ ππ ππ ππғлΦлнππ ππғсΦу ππ
фκнκнллфππ ғоΦр ππ ππ ғлΦт ππππ ππ ππ ππғлΦлмππ ππтΦп ππ
мнκуκнллфππ ғсΦт ππ ππ ғмΦн ππππ ππ ππ ππғлΦлмππ ππғтΦн ππ
оκфκнлмлππ ғсΦт ππ ππ ғмΦн ππππ ππ ππ ππғлΦлнππ ππғтΦн ππ
сκтκнлмлғнΦтғсΦм рсΦп ππ ғлΦс ғлΦуππ ππ ππ ππғлΦлнππ ππғтΦф ππ
фκмпκнлмлππ ғсΦм ππ ππ ғлΦс ππππ ππ ππ ππғлΦлнππ ππғтΦф ππ
мнκмсκнлмлππ ғрΦф ππ ππ ғлΦу ππππ ππ ππ ππғлΦлнππ ππғтΦт ππ
оκфκнлммππ ғфΦс ππ ππ ғлΦу ππππ ππ ππ ππғлΦлнππ ππғтΦо ππ
сκмпκнлммππ ғфΦс ππ ππ ғлΦу ππππ ππ ππ ππғлΦлнππ ππғтΦо ππ
фκнтκнлммғсΦуғрΦс тл ππ ғлΦоо ғлΦутππ ππ ππ ππғлΦмнππ ππғуΦт ππ
мнκнмκнлммғмΦмпғнΦн рн ππ лΦно ғрππ ππ ππ ππғлΦлфуππ ππғмΦрнππ
оκмнκнлмнππ р ππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғр ππ

 мΦ {{Lǎ Ґ .ƻƭŘΤ Dt{ 9ȄŎŜŜŘŀƴŎŜ Ґ DǊŀȅ ōŀŎƪƎǊƻǳƴŘ
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оΦ {ǘǊƛƪŜǘƘǊƻǳƎƘ Ґ 5ŀǘŀ ǊŜƳƻǾŜŘ ŦǊƻƳ ōŀǎŜƭƛƴŜ
пΦ DǊŀȅŜŘ ƻǳǘ Ґ 5ŀǘŀ ǇǊŜǾƛƻǳǎƭȅ ǳǎŜŘ ōǳǘ ǊŜǇƭŀŎŜŘ tŀƎŜ р ƻŦ тр 



¢ƻǘŀƭ 
!ƴǘƛƳƻƴȅ
όҡƎκ[ύ

¢ƻǘŀƭ 
!ǊǎŜƴƛŎ
όҡƎκ[ύ

¢ƻǘŀƭ 
.ŀǊƛǳƳ 
όҡƎκ[ύȫ

¢ƻǘŀƭ 
.ŜǊȅƭƭƛǳƳ 
όƳƎκ[ύ

¢ƻǘŀƭ 
/ŀŘƳƛǳƳ 
όҡƎκ[ύ

¢ƻǘŀƭ 
/ƘǊƻƳƛǳƳ 
όҡƎκ[ύ

¢ƻǘŀƭ 
/ƻōŀƭǘ 
όƳƎκ[ύ

 CƭǳƻǊƛŘŜ
όƳƎκ[ύ

¢ƻǘŀƭ [ŜŀŘ 
όƳƎκ[ύ

¢ƻǘŀƭ 
[ƛǘƘƛǳƳ 
όƳƎκ[ύȫ

¢ƻǘŀƭ 
aŜǊŎǳǊȅ 
όҡƎκ[ύ

¢ƻǘŀƭ 
aƻƭȅōŘŜƴǳƳ
όƳƎκ[ύ

 wŀŘƛǳƳ 
ннсҌнну
όǇ/ƛκ[ύ

¢ƻǘŀƭ 
{ŜƭŜƴƛǳƳ 
όҡƎκ[ύ

¢ƻǘŀƭ 
¢ƘŀƭƭƛǳƳ 
όƳƎκ[ύ
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a/[ a/[ a/[ a/[ a/[ a/[ Ϡнрт a/[ Ϡнрт Ϡнрт a/[ Ϡнрт a/[ a/[ .YD
сΦл млΦл нллл лΦллп рΦл млл лΦллс пΦл лΦлмр лΦлп нΦл лΦм рΦл рлΦл лΦллфо

{ŀƳǇƭƛƴƎ 
9ǾŜƴǘ 5ŀǘŜ

/ŀƭŎǳƭŀǘŜŘ .ŀŎƪƎǊƻǳƴŘ

DǊƻǳƴŘǿŀǘŜǊ tǊƻǘŜŎǘƛƻƴ {ǘŀƴŘŀǊŘ
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¢ŀōƭŜ м
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//w !ǇǇŜƴŘƛȄ L± /ƻƴǎǘƛǘǳŜƴǘǎ

сκнтκнлмнππ ғр ππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғр ππ
уκнуκнлмнππ р ππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғр ππ
млκфκнлмнππ ғр слΦм ππ ғр ғрΦм ππ ππ ππ ππғлΦн ππ ππғр ππ
нκрκнлмоғмΦм ғнΦнрсΦт ππ ғр ғрΦм ππ ππ ππ ππғлΦмр ππ ππғмΦр ππ
пκмсκнлмоππ уΦфтππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғр ππ
тκмсκнлмоππ ғр ππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғр ππ
млκфκнлмоππ ғр ππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғр ππ
мκнлκнлмпππ ғр ππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғр ππ
пκуκнлмпғнΦл ғр снΦр ππ ғр ғр ππ ππ ππ ππмΦт ππ ππғр ππ
тκтκнлмпππ ғр ππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғр ππ
млκнмκнлмпππ ғр ππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғр ππ
сκнпκнлмрππ ғр ππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғр ππ
фκнуκнлмрғоΦт ғр ғнлл ππ ғр ғр ππ ππ ππ ππғлΦн ππ ππғр ππ
ммκмуκнлмрππ рΦлпππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғр ππ
оκмрκнлмсππ ғр ππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғр ππ
сκмоκнлмсππ сΦфпππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғр ππ
фκмпκнлмсππ ғр ππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғр ππ
мнκсκнлмсғнΦт ғр слΦм ππ ғр ғр ππ ππ ππ ππғлΦн ππ ππғр ππ

 мΦ {{Lǎ Ґ .ƻƭŘΤ Dt{ 9ȄŎŜŜŘŀƴŎŜ Ґ DǊŀȅ ōŀŎƪƎǊƻǳƴŘ
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оΦ {ǘǊƛƪŜǘƘǊƻǳƎƘ Ґ 5ŀǘŀ ǊŜƳƻǾŜŘ ŦǊƻƳ ōŀǎŜƭƛƴŜ
пΦ DǊŀȅŜŘ ƻǳǘ Ґ 5ŀǘŀ ǇǊŜǾƛƻǳǎƭȅ ǳǎŜŘ ōǳǘ ǊŜǇƭŀŎŜŘ tŀƎŜ с ƻŦ тр 



¢ƻǘŀƭ 
!ƴǘƛƳƻƴȅ
όҡƎκ[ύ

¢ƻǘŀƭ 
!ǊǎŜƴƛŎ
όҡƎκ[ύ

¢ƻǘŀƭ 
.ŀǊƛǳƳ 
όҡƎκ[ύȫ

¢ƻǘŀƭ 
.ŜǊȅƭƭƛǳƳ 
όƳƎκ[ύ

¢ƻǘŀƭ 
/ŀŘƳƛǳƳ 
όҡƎκ[ύ

¢ƻǘŀƭ 
/ƘǊƻƳƛǳƳ 
όҡƎκ[ύ

¢ƻǘŀƭ 
/ƻōŀƭǘ 
όƳƎκ[ύ

 CƭǳƻǊƛŘŜ
όƳƎκ[ύ

¢ƻǘŀƭ [ŜŀŘ 
όƳƎκ[ύ

¢ƻǘŀƭ 
[ƛǘƘƛǳƳ 
όƳƎκ[ύȫ

¢ƻǘŀƭ 
aŜǊŎǳǊȅ 
όҡƎκ[ύ

¢ƻǘŀƭ 
aƻƭȅōŘŜƴǳƳ
όƳƎκ[ύ

 wŀŘƛǳƳ 
ннсҌнну
όǇ/ƛκ[ύ

¢ƻǘŀƭ 
{ŜƭŜƴƛǳƳ 
όҡƎκ[ύ

¢ƻǘŀƭ 
¢ƘŀƭƭƛǳƳ 
όƳƎκ[ύ

лΦсо сΦн трΦт 5ŜǘŜŎǘ 5ŜǘŜŎǘ 5ŜǘŜŎǘ 5ŜǘŜŎǘ 5ŜǘŜŎǘ 5ŜǘŜŎǘ 5ŜǘŜŎǘ 5ŜǘŜŎǘ 5ŜǘŜŎǘ 5ŜǘŜŎǘ 5ŜǘŜŎǘ лΦллфо

a/[ a/[ a/[ a/[ a/[ a/[ Ϡнрт a/[ Ϡнрт Ϡнрт a/[ Ϡнрт a/[ a/[ .YD
сΦл млΦл нллл лΦллп рΦл млл лΦллс пΦл лΦлмр лΦлп нΦл лΦм рΦл рлΦл лΦллфо

{ŀƳǇƭƛƴƎ 
9ǾŜƴǘ 5ŀǘŜ

/ŀƭŎǳƭŀǘŜŘ .ŀŎƪƎǊƻǳƴŘ

DǊƻǳƴŘǿŀǘŜǊ tǊƻǘŜŎǘƛƻƴ {ǘŀƴŘŀǊŘ

[ƻŎƪǿƻƻŘ !ǎƘ 5ƛǎǇƻǎŀƭ {ƛǘŜ π DǊƻǳƴŘǿŀǘŜǊ !ƴŀƭȅǘƛŎŀƭ 5ŀǘŀ

¢ŀōƭŜ м
[ƻŎƪǿƻƻŘ Iƛƭƭǎ [[/

a²πуплм
ό.ŀŎƪƎǊƻǳƴŘύ

//w !ǇǇŜƴŘƛȄ L± /ƻƴǎǘƛǘǳŜƴǘǎ

оκолκнлмтғнΦт ғр ғнлл ππ ғр ғр ππ ππ ππ ππғлΦн ππ ππғр ππ
сκнфκнлмтππ ғр ππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғр ππ
фκнлκнлмтππ рΦопππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғр ππ
мнκнсκнлмтππ ғр ππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғр ππ
оκнуκнлмуππ ғр ππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғр ππ
сκнмκнлмуғмΦусғмл ртΦф ππ ғр ғмл ππ ππ ππ ππғлΦн ππ ππғр ππ
фκнсκнлмуππ ғр ππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғр ππ
мнκмнκнлмуππ ғр ππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғр ππ
оκмуκнлмфππ сΦммππ ғлΦллнғр ππ ғлΦллн ғлΦн ғлΦллр ғлΦлн ғлΦн ғлΦлм ғмΦсу ғрғлΦллу
сκмфκнлмфππ ғр ππ ғлΦллнғр ππ ғлΦллн ғлΦн ғлΦллр ғлΦлн ғлΦн ғлΦлм ғмΦрн ғрғлΦллу
фκмуκнлмфғсΦтғрΦо соΦо ғлΦллмғр ғмл ғлΦллм ғлΦн ғлΦллр ғлΦлот ғлΦн ғлΦлм ғмΦрм ғрғлΦллр
ммκнлκнлмф ππғр ππ ғлΦллмғр ππ ғлΦллм ғлΦн ғлΦллр ғлΦлот ғлΦн ғлΦлм ғмΦно ғрғлΦллр
оκммκнлнл ππғр ππ ғлΦллмғр ππ ғлΦллм ғлΦн ғлΦллр ғлΦлот ғлΦн ғлΦлм ғмΦпм ғрғлΦллр
сκннκнлнл ππғр ππ ғлΦллмғр ππ ғлΦллм ғлΦн ғлΦллр ғлΦлот ғлΦн ғлΦлм ғмΦрс ғр лΦлмл
фκноκнлнлғсΦтғмл руΦрғлΦллмғр ғмлғлΦллм ғлΦн ғлΦллр ғлΦлпм ғлΦн ғлΦлмғнΦпоғр ғлΦллр
мнκтκнлнлππ ғр ππ лΦллмғр ππ ғлΦллм ғлΦн ғлΦллрғлΦлотғлΦн ғлΦлм ғнΦрм ғр лΦллф
оκмκнлнмғлΦпуΦрсмннғлΦллмғр ғр лΦллн мΦмпғлΦллрғлΦлопғлΦнлΦлнрғмΦпоғр ғлΦлллр
сκмтκнлнмππ ғр ππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғр ππ
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пΦ DǊŀȅŜŘ ƻǳǘ Ґ 5ŀǘŀ ǇǊŜǾƛƻǳǎƭȅ ǳǎŜŘ ōǳǘ ǊŜǇƭŀŎŜŘ tŀƎŜ т ƻŦ тр 
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a/[ a/[ a/[ a/[ a/[ a/[ Ϡнрт a/[ Ϡнрт Ϡнрт a/[ Ϡнрт a/[ a/[ .YD
сΦл млΦл нллл лΦллп рΦл млл лΦллс пΦл лΦлмр лΦлп нΦл лΦм рΦл рлΦл лΦллфо

{ŀƳǇƭƛƴƎ 
9ǾŜƴǘ 5ŀǘŜ

/ŀƭŎǳƭŀǘŜŘ .ŀŎƪƎǊƻǳƴŘ

DǊƻǳƴŘǿŀǘŜǊ tǊƻǘŜŎǘƛƻƴ {ǘŀƴŘŀǊŘ

[ƻŎƪǿƻƻŘ !ǎƘ 5ƛǎǇƻǎŀƭ {ƛǘŜ π DǊƻǳƴŘǿŀǘŜǊ !ƴŀƭȅǘƛŎŀƭ 5ŀǘŀ

¢ŀōƭŜ м
[ƻŎƪǿƻƻŘ Iƛƭƭǎ [[/

a²πуплм
ό.ŀŎƪƎǊƻǳƴŘύ

//w !ǇǇŜƴŘƛȄ L± /ƻƴǎǘƛǘǳŜƴǘǎ

фκннκнлнмғрΦн ғмл ртΦп ғлΦллмғр ғмлғлΦллм ғлΦн ғлΦллрлΦлрфғлΦнғлΦлм ғмΦттғр лΦлллр
мнκмрκнлнмππ ғр ππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғр ғлΦлло
оκннκнлннлΦс ғмл прΦлғлΦллмғр ғр ғлΦллм ғлΦнлΦллтғлΦлпмғлΦнғлΦлмғмΦооғр ғлΦлллр
сκнпκнлннππ ғмл ππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғр ғлΦллло
фκмрκнлннғ лΦпғмΦфсрΦуғлΦллмғр ғп ғлΦллм ғлΦн ππғлΦлпмғлΦнғлΦлмғмΦпмғр ғлΦлллр
мнκтκнлннππ ғмΦл ππππ ғмΦл ππ ππ ππғлΦллрππ ғлΦн ππ ππғр ғлΦллло
оκннκнлноғлΦп ғмΦл стΦлғлΦлллрғмΦл ғрғлΦллр ғлΦн ғлΦллрлΦлтсғлΦнғлΦлм ғмΦтпғр ғлΦлллр
сκнуκнлноππ ғмΦлππ ππ ғмΦл ππππ ππ ππ ππғлΦн ππ ππғр ππ
фκнлκнлноғлΦпκғлΦп ғмΦл срΦоғлΦлллрғмΦл ғрғлΦллр ғлΦн ғлΦллрлΦлосғлΦнғлΦлм ғмΦфмғр ғлΦлллр
млκнпκнлноππ ғмΦлππ ππ ғмΦл ππππ ππ ππ ππғлΦн ππ ππғр ππ
оκнмκнлнплΦт ғмΦлроΦлғлΦлллрғмΦл ғрғлΦллр ғлΦн ғлΦллрлΦмлнғлΦнғлΦлм ғмΦпнғр ғлΦлллр
сκнсκнлнпππ ғмΦлππ ππ ғмΦл ππππ ππ ππ ππғлΦн ππ ππғр ππ
фκнтκнлнплΦр сΦн рсΦуғлΦлллрғмΦлғоΦтғлΦллр ғлΦн ғлΦллрлΦмлфғлΦнғлΦлм ғнΦлпғр ғлΦлллр
мнκмфκнлнпππ ғмΦлππ ππ ғмΦл ππ ππ ππ ππ ππ ғлΦн ππ ππ ғр ππ
оκмфκнлнрлΦр ғмΦлро ғлΦлллр ғмΦлғоΦтғлΦллр ғлΦн ғлΦллрлΦмлтғлΦнлΦлмғмΦмфғр ғлΦлллр
сκмфκнлнрππ ғмΦл ππ ππ ғмΦл ππ ππ ππ ππ ππғлΦн ππ ππғр ππ
фκнрκнлнрғлΦпғмΦлрфΦоғлΦлллрғмΦлғмл ғлΦллр ғлΦн ғлΦллрлΦмлуғлΦн ғлΦлм ғмΦслғр ғлΦлллр
ммκтκнлнрππ пΦо ππ ππ ғмΦл ππ ππ ππ ππ ππ ғлΦн ππ ππ ғр ππ

 мΦ {{Lǎ Ґ .ƻƭŘΤ Dt{ 9ȄŎŜŜŘŀƴŎŜ Ґ DǊŀȅ ōŀŎƪƎǊƻǳƴŘ
нΦ .ŀǎŜƭƛƴŜ Řŀǘŀ ǳǎŜŘ ǘƻ ŎŀƭŎǳƭŀǘŜ ǘǊƛƎƎŜǊ ǾŀƭǳŜǎ ƛƴ ƛǘŀƭƛŎǎ ŀƴŘ ōǊŀŎƪŜǘŜŘ ōȅ ǘƘƛŎƪ ƭƛƴŜǎ
оΦ {ǘǊƛƪŜǘƘǊƻǳƎƘ Ґ 5ŀǘŀ ǊŜƳƻǾŜŘ ŦǊƻƳ ōŀǎŜƭƛƴŜ
пΦ DǊŀȅŜŘ ƻǳǘ Ґ 5ŀǘŀ ǇǊŜǾƛƻǳǎƭȅ ǳǎŜŘ ōǳǘ ǊŜǇƭŀŎŜŘ tŀƎŜ у ƻŦ тр 



¢ƻǘŀƭ 
!ƴǘƛƳƻƴȅ
όҡƎκ[ύ

¢ƻǘŀƭ 
!ǊǎŜƴƛŎ
όҡƎκ[ύ

¢ƻǘŀƭ 
.ŀǊƛǳƳ 
όҡƎκ[ύȫ

¢ƻǘŀƭ 
.ŜǊȅƭƭƛǳƳ 
όƳƎκ[ύ

¢ƻǘŀƭ 
/ŀŘƳƛǳƳ 
όҡƎκ[ύ

¢ƻǘŀƭ 
/ƘǊƻƳƛǳƳ 
όҡƎκ[ύ

¢ƻǘŀƭ 
/ƻōŀƭǘ 
όƳƎκ[ύ

 CƭǳƻǊƛŘŜ
όƳƎκ[ύ

¢ƻǘŀƭ [ŜŀŘ 
όƳƎκ[ύ

¢ƻǘŀƭ 
[ƛǘƘƛǳƳ 
όƳƎκ[ύȫ

¢ƻǘŀƭ 
aŜǊŎǳǊȅ 
όҡƎκ[ύ

¢ƻǘŀƭ 
aƻƭȅōŘŜƴǳƳ
όƳƎκ[ύ

 wŀŘƛǳƳ 
ннсҌнну
όǇ/ƛκ[ύ

¢ƻǘŀƭ 
{ŜƭŜƴƛǳƳ 
όҡƎκ[ύ

¢ƻǘŀƭ 
¢ƘŀƭƭƛǳƳ 
όƳƎκ[ύ

лΦрф мΦн фпΦф 5ŜǘŜŎǘ 5ŜǘŜŎǘ 5ŜǘŜŎǘ лΦллн лΦнр 5ŜǘŜŎǘ 5ŜǘŜŎǘ 5ŜǘŜŎǘ 5ŜǘŜŎǘ 5ŜǘŜŎǘ 5ŜǘŜŎǘ лΦлмпн

a/[ a/[ a/[ a/[ a/[ a/[ Ϡнрт a/[ Ϡнрт Ϡнрт a/[ Ϡнрт a/[ a/[ .YD
сΦл млΦл нллл лΦллп рΦл млл лΦллс пΦл лΦлмр лΦлп нΦл лΦм рΦл рлΦл лΦлмпн

пκмфκмфуф ππғр пт ππ ππғмл ππ ππ ππ ππ ππ ππ ππ ππ ππ
пκмфκмффл ππғр ππ ππ ππππ ππ ππ ππ ππ ππ ππ ππ ππ ππ
тκммκмффл ππғр ммл ππ ππғмл ππ ππ ππ ππ ππ ππ ππғмл ππ
млκнпκмффл ππғр ммл ππ ππғмл ππ ππ ππ ππ ππ ππ ππғмл ππ
мκолκмффм ππғр мсл ππ ππғмл ππ ππ ππ ππ ππ ππ ππғмл ππ
пκнсκмффм ππғр мол ππ ππғмл ππ ππ ππ ππ ππ ππ ππғмл ππ
тκммκмффм ππғр мол ππ ππғмл ππ ππ ππ ππ ππ ππ ππғмл ππ
млκмлκмффм ππғр ммл ππ ππғмл ππ ππ ππ ππ ππ ππ ππғмл ππ
мκмлκмффн ππғн мнл ππ ππғн ππ ππ ππ ππ ππ ππ ππғо ππ
пκтκмффн ππғн мтл ππ ππғн ππ ππ ππ ππ ππ ππ ππғо ππ
тκуκмффн ππғм ππ ππ ππππ ππ ππ ππ ππ ππ ππ ππππ ππ
млκмпκмффн ππғнл ππ ππ ππππ ππ ππ ππ ππ ππ ππ ππππ ππ
мκмрκмффо ππғнл ππ ππ ππππ ππ ππ ππ ππ ππ ππ ππππ ππ
пκрκмффо ππғн млл ππ ππғмл ππ ππ ππ ππ ππ ππ ππғмр ππ
тκмоκмффо ππғн ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππππ ππ
млκмфκмффо ππғн ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππππ ππ
мκмоκмффп ππғн ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππππ ππ
пκтκмффп ππғн ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππππ ππ
тκммκмффп ππғн то ππ ππғнл ππ ππ ππ ππ ππ ππ ππππ ππ

{ŀƳǇƭƛƴƎ 
9ǾŜƴǘ 5ŀǘŜ

/ŀƭŎǳƭŀǘŜŘ .ŀŎƪƎǊƻǳƴŘ

DǊƻǳƴŘǿŀǘŜǊ tǊƻǘŜŎǘƛƻƴ {ǘŀƴŘŀǊŘ

¢ŀōƭŜ н a²πуплп
[ƻŎƪǿƻƻŘ Iƛƭƭǎ [[/ ό.ŀŎƪƎǊƻǳƴŘύ

[ƻŎƪǿƻƻŘ !ǎƘ 5ƛǎǇƻǎŀƭ {ƛǘŜ π DǊƻǳƴŘǿŀǘŜǊ !ƴŀƭȅǘƛŎŀƭ 5ŀǘŀ
//w !ǇǇŜƴŘƛȄ L± /ƻƴǎǘƛǘǳŜƴǘǎ

 мΦ {{Lǎ Ґ .ƻƭŘΤ Dt{ 9ȄŎŜŜŘŀƴŎŜ Ґ DǊŀȅ ōŀŎƪƎǊƻǳƴŘ
нΦ .ŀǎŜƭƛƴŜ Řŀǘŀ ǳǎŜŘ ǘƻ ŎŀƭŎǳƭŀǘŜ ǘǊƛƎƎŜǊ ǾŀƭǳŜǎ ƛƴ ƛǘŀƭƛŎǎ ŀƴŘ ōǊŀŎƪŜǘŜŘ ōȅ ǘƘƛŎƪ ƭƛƴŜǎ
оΦ {ǘǊƛƪŜǘƘǊƻǳƎƘ Ґ 5ŀǘŀ ǊŜƳƻǾŜŘ ŦǊƻƳ ōŀǎŜƭƛƴŜ
пΦ DǊŀȅŜŘ ƻǳǘ Ґ 5ŀǘŀ ǇǊŜǾƛƻǳǎƭȅ ǳǎŜŘ ōǳǘ ǊŜǇƭŀŎŜŘ tŀƎŜ ф ƻŦ тр 



¢ƻǘŀƭ 
!ƴǘƛƳƻƴȅ
όҡƎκ[ύ

¢ƻǘŀƭ 
!ǊǎŜƴƛŎ
όҡƎκ[ύ

¢ƻǘŀƭ 
.ŀǊƛǳƳ 
όҡƎκ[ύȫ

¢ƻǘŀƭ 
.ŜǊȅƭƭƛǳƳ 
όƳƎκ[ύ

¢ƻǘŀƭ 
/ŀŘƳƛǳƳ 
όҡƎκ[ύ

¢ƻǘŀƭ 
/ƘǊƻƳƛǳƳ 
όҡƎκ[ύ

¢ƻǘŀƭ 
/ƻōŀƭǘ 
όƳƎκ[ύ

 CƭǳƻǊƛŘŜ
όƳƎκ[ύ

¢ƻǘŀƭ [ŜŀŘ 
όƳƎκ[ύ

¢ƻǘŀƭ 
[ƛǘƘƛǳƳ 
όƳƎκ[ύȫ

¢ƻǘŀƭ 
aŜǊŎǳǊȅ 
όҡƎκ[ύ

¢ƻǘŀƭ 
aƻƭȅōŘŜƴǳƳ
όƳƎκ[ύ

 wŀŘƛǳƳ 
ннсҌнну
όǇ/ƛκ[ύ

¢ƻǘŀƭ 
{ŜƭŜƴƛǳƳ 
όҡƎκ[ύ

¢ƻǘŀƭ 
¢ƘŀƭƭƛǳƳ 
όƳƎκ[ύ

лΦрф мΦн фпΦф 5ŜǘŜŎǘ 5ŜǘŜŎǘ 5ŜǘŜŎǘ лΦллн лΦнр 5ŜǘŜŎǘ 5ŜǘŜŎǘ 5ŜǘŜŎǘ 5ŜǘŜŎǘ 5ŜǘŜŎǘ 5ŜǘŜŎǘ лΦлмпн

a/[ a/[ a/[ a/[ a/[ a/[ Ϡнрт a/[ Ϡнрт Ϡнрт a/[ Ϡнрт a/[ a/[ .YD
сΦл млΦл нллл лΦллп рΦл млл лΦллс пΦл лΦлмр лΦлп нΦл лΦм рΦл рлΦл лΦлмпн

{ŀƳǇƭƛƴƎ 
9ǾŜƴǘ 5ŀǘŜ

/ŀƭŎǳƭŀǘŜŘ .ŀŎƪƎǊƻǳƴŘ

DǊƻǳƴŘǿŀǘŜǊ tǊƻǘŜŎǘƛƻƴ {ǘŀƴŘŀǊŘ

¢ŀōƭŜ н a²πуплп
[ƻŎƪǿƻƻŘ Iƛƭƭǎ [[/ ό.ŀŎƪƎǊƻǳƴŘύ

[ƻŎƪǿƻƻŘ !ǎƘ 5ƛǎǇƻǎŀƭ {ƛǘŜ π DǊƻǳƴŘǿŀǘŜǊ !ƴŀƭȅǘƛŎŀƭ 5ŀǘŀ
//w !ǇǇŜƴŘƛȄ L± /ƻƴǎǘƛǘǳŜƴǘǎ

млκсκмффп ππғн ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππππ ππ
мκфκмффр ππғн ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππππ ππ
пκммκмффр ππғн ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππππ ππ
тκмлκмффр ππғн ур ππ ππғнл ππ ππ ππ ππ ππ ππ ππππ ππ
млκмнκмффр ππғн ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππππ ππ
мκпκмффс ππғн пф ππ ππғнл ππ ππ ππ ππ ππ ππ ππππ ππ
пκфκмффс ππғн ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππππ ππ
тκмлκмффс ππғн ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππππ ππ
млκуκмффс ππғн ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππππ ππ
мκмпκмффт ππғн ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππππ ππ
пκмлκмффт ππғн пр ππ ππғмл ππ ππ ππ ππ ππ ππ ππππ ππ
рκтκмффт ππππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππғмΦо ππ
тκмсκмффт ππғнΦм ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππғмΦо ππ
млκмκмффт ππмΦр ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππғмΦс ππ
мκмоκмффу ππғмс ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππғмΦс ππ
пκтκмффу ππғмнΦм ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππғмΦс ππ
тκмрκмффу ππғмсΦт пфΦр ππ ππғрΦт ππ ππ ππ ππ ππ ππ ππғмΦн ππ
млκсκмффу ππғмсΦт ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππмΦо ππ
мκмнκмффф ππғмсΦт ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππғмΦм ππ
пκрκмффф ππғмрΦо ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππмΦу ππ

 мΦ {{Lǎ Ґ .ƻƭŘΤ Dt{ 9ȄŎŜŜŘŀƴŎŜ Ґ DǊŀȅ ōŀŎƪƎǊƻǳƴŘ
нΦ .ŀǎŜƭƛƴŜ Řŀǘŀ ǳǎŜŘ ǘƻ ŎŀƭŎǳƭŀǘŜ ǘǊƛƎƎŜǊ ǾŀƭǳŜǎ ƛƴ ƛǘŀƭƛŎǎ ŀƴŘ ōǊŀŎƪŜǘŜŘ ōȅ ǘƘƛŎƪ ƭƛƴŜǎ
оΦ {ǘǊƛƪŜǘƘǊƻǳƎƘ Ґ 5ŀǘŀ ǊŜƳƻǾŜŘ ŦǊƻƳ ōŀǎŜƭƛƴŜ
пΦ DǊŀȅŜŘ ƻǳǘ Ґ 5ŀǘŀ ǇǊŜǾƛƻǳǎƭȅ ǳǎŜŘ ōǳǘ ǊŜǇƭŀŎŜŘ tŀƎŜ мл ƻŦ тр 



¢ƻǘŀƭ 
!ƴǘƛƳƻƴȅ
όҡƎκ[ύ

¢ƻǘŀƭ 
!ǊǎŜƴƛŎ
όҡƎκ[ύ

¢ƻǘŀƭ 
.ŀǊƛǳƳ 
όҡƎκ[ύȫ

¢ƻǘŀƭ 
.ŜǊȅƭƭƛǳƳ 
όƳƎκ[ύ

¢ƻǘŀƭ 
/ŀŘƳƛǳƳ 
όҡƎκ[ύ

¢ƻǘŀƭ 
/ƘǊƻƳƛǳƳ 
όҡƎκ[ύ

¢ƻǘŀƭ 
/ƻōŀƭǘ 
όƳƎκ[ύ

 CƭǳƻǊƛŘŜ
όƳƎκ[ύ

¢ƻǘŀƭ [ŜŀŘ 
όƳƎκ[ύ

¢ƻǘŀƭ 
[ƛǘƘƛǳƳ 
όƳƎκ[ύȫ

¢ƻǘŀƭ 
aŜǊŎǳǊȅ 
όҡƎκ[ύ

¢ƻǘŀƭ 
aƻƭȅōŘŜƴǳƳ
όƳƎκ[ύ

 wŀŘƛǳƳ 
ннсҌнну
όǇ/ƛκ[ύ

¢ƻǘŀƭ 
{ŜƭŜƴƛǳƳ 
όҡƎκ[ύ

¢ƻǘŀƭ 
¢ƘŀƭƭƛǳƳ 
όƳƎκ[ύ

лΦрф мΦн фпΦф 5ŜǘŜŎǘ 5ŜǘŜŎǘ 5ŜǘŜŎǘ лΦллн лΦнр 5ŜǘŜŎǘ 5ŜǘŜŎǘ 5ŜǘŜŎǘ 5ŜǘŜŎǘ 5ŜǘŜŎǘ 5ŜǘŜŎǘ лΦлмпн

a/[ a/[ a/[ a/[ a/[ a/[ Ϡнрт a/[ Ϡнрт Ϡнрт a/[ Ϡнрт a/[ a/[ .YD
сΦл млΦл нллл лΦллп рΦл млл лΦллс пΦл лΦлмр лΦлп нΦл лΦм рΦл рлΦл лΦлмпн

{ŀƳǇƭƛƴƎ 
9ǾŜƴǘ 5ŀǘŜ

/ŀƭŎǳƭŀǘŜŘ .ŀŎƪƎǊƻǳƴŘ

DǊƻǳƴŘǿŀǘŜǊ tǊƻǘŜŎǘƛƻƴ {ǘŀƴŘŀǊŘ

¢ŀōƭŜ н a²πуплп
[ƻŎƪǿƻƻŘ Iƛƭƭǎ [[/ ό.ŀŎƪƎǊƻǳƴŘύ

[ƻŎƪǿƻƻŘ !ǎƘ 5ƛǎǇƻǎŀƭ {ƛǘŜ π DǊƻǳƴŘǿŀǘŜǊ !ƴŀƭȅǘƛŎŀƭ 5ŀǘŀ
//w !ǇǇŜƴŘƛȄ L± /ƻƴǎǘƛǘǳŜƴǘǎ

тκмоκмффф ππғмрΦо ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππғнΦн ππ
млκсκмффф ππғмрΦф руΦт ππ ππғнΦф ππ ππ ππ ππ ππ ππ ππғмΦр ππ
мκммκнллл ππғмрΦф прΦс ππ ππғнΦф ππ ππ ππ ππ ππ ππ ππғмΦр ππ
пκсκнллл ππғмрΦф ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππғнΦн ππ
тκммκнллл ππғмрΦн ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππғнΦп ππ
млκнκнллл ππғмрΦн ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππғнΦп ππ
мκмнκнллм ππғмрΦф ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππғнΦп ππ
сκмоκнллм ππғмпΦо пф ππ ππғрΦо ππ ππ ππ ππ ππ ππ ππғнΦм ππ
фκрκнллм ππғмпΦо ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππғнΦм ππ
мнκпκнллм ππғму ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππғмΦо ππ
оκмнκнллн ππғсΦо ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππт ππ
сκнтκнллн ππғсΦо пп ππ ππ н ππ ππ ππ ππ ππ ππ ππғсΦр ππ
фκнлκнллн ππмфΦтππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππғуΦу ππ
мнκмтκнллн ππғтΦф ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππғуΦу ππ
оκммκнлло ππғуΦс ππ ππ ғмΦм ππππ ππ ππ ππ ππ ππ ππғуΦм ππ
сκпκнлло ππғуΦс ππ ππ ғмΦм ππππ ππ ππ ππ ππ ππ ππғуΦм ππ
фκмсκнллоғфΦпғсΦф рп ππ ғмΦм ғмππ ππ ππ ππ ππ ππ ππғу ππ
мнκмфκнллоππ ғсΦф ππ ππ ғмΦм ππππ ππ ππ ππ ππ ππ ππғу ππ
оκмтκнллпππ сΦн ππ ππ ғлΦу ππππ ππ ππ ππ ππ ππ ππғтΦн ππ
сκмсκнллпππ ғрΦп ππ ππ ғлΦу ππππ ππ ππ ππ ππ ππ ππғтΦн ππ
 мΦ {{Lǎ Ґ .ƻƭŘΤ Dt{ 9ȄŎŜŜŘŀƴŎŜ Ґ DǊŀȅ ōŀŎƪƎǊƻǳƴŘ
нΦ .ŀǎŜƭƛƴŜ Řŀǘŀ ǳǎŜŘ ǘƻ ŎŀƭŎǳƭŀǘŜ ǘǊƛƎƎŜǊ ǾŀƭǳŜǎ ƛƴ ƛǘŀƭƛŎǎ ŀƴŘ ōǊŀŎƪŜǘŜŘ ōȅ ǘƘƛŎƪ ƭƛƴŜǎ
оΦ {ǘǊƛƪŜǘƘǊƻǳƎƘ Ґ 5ŀǘŀ ǊŜƳƻǾŜŘ ŦǊƻƳ ōŀǎŜƭƛƴŜ
пΦ DǊŀȅŜŘ ƻǳǘ Ґ 5ŀǘŀ ǇǊŜǾƛƻǳǎƭȅ ǳǎŜŘ ōǳǘ ǊŜǇƭŀŎŜŘ tŀƎŜ мм ƻŦ тр 



¢ƻǘŀƭ 
!ƴǘƛƳƻƴȅ
όҡƎκ[ύ

¢ƻǘŀƭ 
!ǊǎŜƴƛŎ
όҡƎκ[ύ

¢ƻǘŀƭ 
.ŀǊƛǳƳ 
όҡƎκ[ύȫ

¢ƻǘŀƭ 
.ŜǊȅƭƭƛǳƳ 
όƳƎκ[ύ

¢ƻǘŀƭ 
/ŀŘƳƛǳƳ 
όҡƎκ[ύ

¢ƻǘŀƭ 
/ƘǊƻƳƛǳƳ 
όҡƎκ[ύ

¢ƻǘŀƭ 
/ƻōŀƭǘ 
όƳƎκ[ύ

 CƭǳƻǊƛŘŜ
όƳƎκ[ύ

¢ƻǘŀƭ [ŜŀŘ 
όƳƎκ[ύ

¢ƻǘŀƭ 
[ƛǘƘƛǳƳ 
όƳƎκ[ύȫ

¢ƻǘŀƭ 
aŜǊŎǳǊȅ 
όҡƎκ[ύ

¢ƻǘŀƭ 
aƻƭȅōŘŜƴǳƳ
όƳƎκ[ύ

 wŀŘƛǳƳ 
ннсҌнну
όǇ/ƛκ[ύ

¢ƻǘŀƭ 
{ŜƭŜƴƛǳƳ 
όҡƎκ[ύ

¢ƻǘŀƭ 
¢ƘŀƭƭƛǳƳ 
όƳƎκ[ύ

лΦрф мΦн фпΦф 5ŜǘŜŎǘ 5ŜǘŜŎǘ 5ŜǘŜŎǘ лΦллн лΦнр 5ŜǘŜŎǘ 5ŜǘŜŎǘ 5ŜǘŜŎǘ 5ŜǘŜŎǘ 5ŜǘŜŎǘ 5ŜǘŜŎǘ лΦлмпн

a/[ a/[ a/[ a/[ a/[ a/[ Ϡнрт a/[ Ϡнрт Ϡнрт a/[ Ϡнрт a/[ a/[ .YD
сΦл млΦл нллл лΦллп рΦл млл лΦллс пΦл лΦлмр лΦлп нΦл лΦм рΦл рлΦл лΦлмпн

{ŀƳǇƭƛƴƎ 
9ǾŜƴǘ 5ŀǘŜ

/ŀƭŎǳƭŀǘŜŘ .ŀŎƪƎǊƻǳƴŘ

DǊƻǳƴŘǿŀǘŜǊ tǊƻǘŜŎǘƛƻƴ {ǘŀƴŘŀǊŘ

¢ŀōƭŜ н a²πуплп
[ƻŎƪǿƻƻŘ Iƛƭƭǎ [[/ ό.ŀŎƪƎǊƻǳƴŘύ

[ƻŎƪǿƻƻŘ !ǎƘ 5ƛǎǇƻǎŀƭ {ƛǘŜ π DǊƻǳƴŘǿŀǘŜǊ !ƴŀƭȅǘƛŎŀƭ 5ŀǘŀ
//w !ǇǇŜƴŘƛȄ L± /ƻƴǎǘƛǘǳŜƴǘǎ

фκмсκнллпππ ғрΦф ππ ππ ғлΦр ππππ ππ ππ ππ ππ ππ ππғтΦо ππ
мнκмрκнллпғнΦмғрΦф руΦс ππ ғлΦр нΦфππ ππ ππ ππ ππ ππ ππғтΦо ππ
оκолκнллрғнΦтғсΦт соΦм ππ ғнΦн нΦтππ ππ ππ ππғлΦлф ππ ππғтΦу ππ
сκмоκнллрππ ғсΦт ππ ππ ғнΦн ππππ ππ ππ ππғлΦмм ππ ππғтΦу ππ
фκмпκнллрππ ғсΦт ππ ππ ғнΦн ππππ ππ ππ ππғлΦмм ππ ππғтΦу ππ
мнκрκнллрππ ғф ππ ππ ғнΦн ππππ ππ ππ ππғлΦн ππ ππғф ππ
оκсκнллсππ ғф ππ ππ ғм ππ ππ ππ ππ ππғлΦн ππ ππғф ππ
сκмоκнллсғо ғмл пуΦф ππ ғн мΦнππ ππ ππ ππғлΦн ππ ππмлΦн ππ
фκммκнллсππ ғмл ππ ππ ғн ππ ππ ππ ππ ππғлΦн ππ ππғмл ππ
мнκпκнллсππ ғу ππ ππ ғм ππ ππ ππ ππ ππғлΦлу ππ ππғу ππ
оκрκнллтππ ғу ππ ππ ғм ππ ππ ππ ππ ππғлΦлу ππ ππмлΦф ππ
сκмуκнллтππ ғф ππ ππ ғм ππ ππ ππ ππ ππлΦмп ππ ππмуΦр ππ
фκммκнллтмΦс ғф спΦн ππ ғм н ππ ππ ππ ππғлΦм ππ ππғр ππ
мнκммκнллтππ уΦн ππ ππ мΦм ππππ ππ ππ ππлΦлф ππ ππмнΦр ππ
оκпκнллуғнΦуғтΦо роΦм ππ ғлΦс ғмΦмππ ππ ππ ππғлΦлс ππ ππғт ππ
сκмлκнллуғнΦоғфΦт оуΦс ππ ғмΦо мΦрππ ππ ππ ππғлΦм ππ ππғмл ππ
фκуκнллуғнΦоғфΦт рсΦо ππ ғмΦо ғмΦмππ ππ ππ ππғлΦлн ππ ππғмл ππ
мнκмκнллуғоΦмғфΦр снΦо ππ ғлΦф ғмΦнππ ππ ππ ππғлΦлн ππ ππғрΦт ππ
оκфκнллфғоΦмғфΦр рнΦм ππ ғлΦф ғмΦнππ ππ ππ ππғлΦлн ππ ππғрΦт ππ
сκмсκнллфππ ғоΦр ππ ππ ғлΦт ππππ ππ ππ ππғлΦлн ππ ππғсΦу ππ
 мΦ {{Lǎ Ґ .ƻƭŘΤ Dt{ 9ȄŎŜŜŘŀƴŎŜ Ґ DǊŀȅ ōŀŎƪƎǊƻǳƴŘ
нΦ .ŀǎŜƭƛƴŜ Řŀǘŀ ǳǎŜŘ ǘƻ ŎŀƭŎǳƭŀǘŜ ǘǊƛƎƎŜǊ ǾŀƭǳŜǎ ƛƴ ƛǘŀƭƛŎǎ ŀƴŘ ōǊŀŎƪŜǘŜŘ ōȅ ǘƘƛŎƪ ƭƛƴŜǎ
оΦ {ǘǊƛƪŜǘƘǊƻǳƎƘ Ґ 5ŀǘŀ ǊŜƳƻǾŜŘ ŦǊƻƳ ōŀǎŜƭƛƴŜ
пΦ DǊŀȅŜŘ ƻǳǘ Ґ 5ŀǘŀ ǇǊŜǾƛƻǳǎƭȅ ǳǎŜŘ ōǳǘ ǊŜǇƭŀŎŜŘ tŀƎŜ мн ƻŦ тр 



¢ƻǘŀƭ 
!ƴǘƛƳƻƴȅ
όҡƎκ[ύ

¢ƻǘŀƭ 
!ǊǎŜƴƛŎ
όҡƎκ[ύ

¢ƻǘŀƭ 
.ŀǊƛǳƳ 
όҡƎκ[ύȫ

¢ƻǘŀƭ 
.ŜǊȅƭƭƛǳƳ 
όƳƎκ[ύ

¢ƻǘŀƭ 
/ŀŘƳƛǳƳ 
όҡƎκ[ύ

¢ƻǘŀƭ 
/ƘǊƻƳƛǳƳ 
όҡƎκ[ύ

¢ƻǘŀƭ 
/ƻōŀƭǘ 
όƳƎκ[ύ

 CƭǳƻǊƛŘŜ
όƳƎκ[ύ

¢ƻǘŀƭ [ŜŀŘ 
όƳƎκ[ύ

¢ƻǘŀƭ 
[ƛǘƘƛǳƳ 
όƳƎκ[ύȫ

¢ƻǘŀƭ 
aŜǊŎǳǊȅ 
όҡƎκ[ύ

¢ƻǘŀƭ 
aƻƭȅōŘŜƴǳƳ
όƳƎκ[ύ

 wŀŘƛǳƳ 
ннсҌнну
όǇ/ƛκ[ύ

¢ƻǘŀƭ 
{ŜƭŜƴƛǳƳ 
όҡƎκ[ύ

¢ƻǘŀƭ 
¢ƘŀƭƭƛǳƳ 
όƳƎκ[ύ

лΦрф мΦн фпΦф 5ŜǘŜŎǘ 5ŜǘŜŎǘ 5ŜǘŜŎǘ лΦллн лΦнр 5ŜǘŜŎǘ 5ŜǘŜŎǘ 5ŜǘŜŎǘ 5ŜǘŜŎǘ 5ŜǘŜŎǘ 5ŜǘŜŎǘ лΦлмпн

a/[ a/[ a/[ a/[ a/[ a/[ Ϡнрт a/[ Ϡнрт Ϡнрт a/[ Ϡнрт a/[ a/[ .YD
сΦл млΦл нллл лΦллп рΦл млл лΦллс пΦл лΦлмр лΦлп нΦл лΦм рΦл рлΦл лΦлмпн

{ŀƳǇƭƛƴƎ 
9ǾŜƴǘ 5ŀǘŜ

/ŀƭŎǳƭŀǘŜŘ .ŀŎƪƎǊƻǳƴŘ

DǊƻǳƴŘǿŀǘŜǊ tǊƻǘŜŎǘƛƻƴ {ǘŀƴŘŀǊŘ

¢ŀōƭŜ н a²πуплп
[ƻŎƪǿƻƻŘ Iƛƭƭǎ [[/ ό.ŀŎƪƎǊƻǳƴŘύ

[ƻŎƪǿƻƻŘ !ǎƘ 5ƛǎǇƻǎŀƭ {ƛǘŜ π DǊƻǳƴŘǿŀǘŜǊ !ƴŀƭȅǘƛŎŀƭ 5ŀǘŀ
//w !ǇǇŜƴŘƛȄ L± /ƻƴǎǘƛǘǳŜƴǘǎ

фκмκнллфππ ғоΦр ππ ππ ғлΦт ππππ ππ ππ ππғлΦлм ππ ππғсΦу ππ
мнκтκнллфππ ғсΦт ππ ππ ғмΦн ππππ ππ ππ ππғлΦлм ππ ππғтΦн ππ
оκфκнлмлππ ғсΦт ππ ππ ғмΦн ππππ ππ ππ ππғлΦлн ππ ππғтΦн ππ
сκтκнлмлғнΦтғсΦм рлΦр ππ ғлΦс ғлΦуππ ππ ππ ππғлΦлн ππ ππғтΦф ππ
фκмпκнлмлππ ғсΦм ππ ππ ғлΦс ππππ ππ ππ ππғлΦлн ππ ππғтΦф ππ
мнκмоκнлмлππ фΦс ππ ππ ғлΦу ππππ ππ ππ ππғлΦлн ππ ππғтΦт ππ
оκуκнлммππ ғфΦс ππ ππ ғлΦу ππππ ππ ππ ππғлΦлн ππ ππғтΦо ππ
сκмпκнлммππ ғфΦс ππ ππ ғлΦу ππππ ππ ππ ππғлΦлн ππ ππғтΦо ππ
сκмсκнлммππ ғфΦсππ ππ ππ ππ ππ ππ ππ ππππ ππ ππ ππ ππ
фκнтκнлммғсΦуғрΦс су ππ ғлΦоо ғлΦутππ ππ ππ ππғлΦмн ππ ππғуΦт ππ
мнκнлκнлммғмΦмпғнΦн рф ππ лΦно ғрππ ππ ππ ππғлΦлфуππ ππғмΦрнππ
оκмнκнлмнππ ғр ππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғр ππ
сκнтκнлмнππ ғр ππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғр ππ
уκнуκнлмнππ ғр ππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғр ππ
млκфκнлмнππ ғр рнΦу ππ ғр ғрΦм ππ ππ ππ ππғлΦн ππ ππғр ππ
нκрκнлмоғмΦмғнΦнрмΦс ππ ғлΦнм ғрΦм ππ ππ ππ ππғлΦмр ππ ππғмΦр ππ
пκмсκнлмоππ уΦопππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғр ππ
тκмсκнлмоππ ғр ππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғр ππ
млκфκнлмоππ ғр ππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғр ππ

 мΦ {{Lǎ Ґ .ƻƭŘΤ Dt{ 9ȄŎŜŜŘŀƴŎŜ Ґ DǊŀȅ ōŀŎƪƎǊƻǳƴŘ
нΦ .ŀǎŜƭƛƴŜ Řŀǘŀ ǳǎŜŘ ǘƻ ŎŀƭŎǳƭŀǘŜ ǘǊƛƎƎŜǊ ǾŀƭǳŜǎ ƛƴ ƛǘŀƭƛŎǎ ŀƴŘ ōǊŀŎƪŜǘŜŘ ōȅ ǘƘƛŎƪ ƭƛƴŜǎ
оΦ {ǘǊƛƪŜǘƘǊƻǳƎƘ Ґ 5ŀǘŀ ǊŜƳƻǾŜŘ ŦǊƻƳ ōŀǎŜƭƛƴŜ
пΦ DǊŀȅŜŘ ƻǳǘ Ґ 5ŀǘŀ ǇǊŜǾƛƻǳǎƭȅ ǳǎŜŘ ōǳǘ ǊŜǇƭŀŎŜŘ tŀƎŜ мо ƻŦ тр 



¢ƻǘŀƭ 
!ƴǘƛƳƻƴȅ
όҡƎκ[ύ

¢ƻǘŀƭ 
!ǊǎŜƴƛŎ
όҡƎκ[ύ

¢ƻǘŀƭ 
.ŀǊƛǳƳ 
όҡƎκ[ύȫ

¢ƻǘŀƭ 
.ŜǊȅƭƭƛǳƳ 
όƳƎκ[ύ

¢ƻǘŀƭ 
/ŀŘƳƛǳƳ 
όҡƎκ[ύ

¢ƻǘŀƭ 
/ƘǊƻƳƛǳƳ 
όҡƎκ[ύ

¢ƻǘŀƭ 
/ƻōŀƭǘ 
όƳƎκ[ύ

 CƭǳƻǊƛŘŜ
όƳƎκ[ύ

¢ƻǘŀƭ [ŜŀŘ 
όƳƎκ[ύ

¢ƻǘŀƭ 
[ƛǘƘƛǳƳ 
όƳƎκ[ύȫ

¢ƻǘŀƭ 
aŜǊŎǳǊȅ 
όҡƎκ[ύ

¢ƻǘŀƭ 
aƻƭȅōŘŜƴǳƳ
όƳƎκ[ύ

 wŀŘƛǳƳ 
ннсҌнну
όǇ/ƛκ[ύ

¢ƻǘŀƭ 
{ŜƭŜƴƛǳƳ 
όҡƎκ[ύ

¢ƻǘŀƭ 
¢ƘŀƭƭƛǳƳ 
όƳƎκ[ύ

лΦрф мΦн фпΦф 5ŜǘŜŎǘ 5ŜǘŜŎǘ 5ŜǘŜŎǘ лΦллн лΦнр 5ŜǘŜŎǘ 5ŜǘŜŎǘ 5ŜǘŜŎǘ 5ŜǘŜŎǘ 5ŜǘŜŎǘ 5ŜǘŜŎǘ лΦлмпн

a/[ a/[ a/[ a/[ a/[ a/[ Ϡнрт a/[ Ϡнрт Ϡнрт a/[ Ϡнрт a/[ a/[ .YD
сΦл млΦл нллл лΦллп рΦл млл лΦллс пΦл лΦлмр лΦлп нΦл лΦм рΦл рлΦл лΦлмпн

{ŀƳǇƭƛƴƎ 
9ǾŜƴǘ 5ŀǘŜ

/ŀƭŎǳƭŀǘŜŘ .ŀŎƪƎǊƻǳƴŘ

DǊƻǳƴŘǿŀǘŜǊ tǊƻǘŜŎǘƛƻƴ {ǘŀƴŘŀǊŘ

¢ŀōƭŜ н a²πуплп
[ƻŎƪǿƻƻŘ Iƛƭƭǎ [[/ ό.ŀŎƪƎǊƻǳƴŘύ

[ƻŎƪǿƻƻŘ !ǎƘ 5ƛǎǇƻǎŀƭ {ƛǘŜ π DǊƻǳƴŘǿŀǘŜǊ !ƴŀƭȅǘƛŎŀƭ 5ŀǘŀ
//w !ǇǇŜƴŘƛȄ L± /ƻƴǎǘƛǘǳŜƴǘǎ

мκнлκнлмпππ ғр ππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғр ππ
пκтκнлмпғн ғр рлΦп ππ ғр ғр ππ ππ ππ ππғлΦн ππ ππғр ππ
тκтκнлмпππ ғрκғрππ ππ ғрκғрππ ππ ππ ππ ππғлΦнκғлΦнππ ππғрκғр ππ
млκнлκнлмпππ ғр ππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғр ππ
оκноκнлмрππ ғр ππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғр ππ
сκнпκнлмрππ ғр ππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғр ππ
фκнуκнлмрғоΦтрΦлоғнлл ππ ғр ғр ππ ππ ππ ππғлΦн ππ ππғр ππ
ммκмуκнлмрππ рΦс ππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғр ππ
оκмрκнлмсππ сΦтфππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғр ππ
сκмоκнлмсππ сΦспππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғр ππ
фκмпκнлмсππ рΦртππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғр ππ
мнκсκнлмсғнΦтсΦсорфΦо ππ ғр ғр ππ ππ ππ ππғлΦн ππ ππғр ππ
оκолκнлмтғнΦтғр ғнлл ππ ғр ғр ππ ππ ππ ππғлΦн ππ ππғр ππ
сκнфκнлмтππ ғр ππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғр ππ
фκнлκнлмтππ ғр ππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғр ππ
мнκнтκнлмтππ ғр ππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғр ππ
оκнфκнлмуππ ғр ππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғр ππ
сκнмκнлмуғмΦусғмл псΦн ππ ғр ғмл ππ ππ ππ ππғлΦн ππ ππғр ππ

 мΦ {{Lǎ Ґ .ƻƭŘΤ Dt{ 9ȄŎŜŜŘŀƴŎŜ Ґ DǊŀȅ ōŀŎƪƎǊƻǳƴŘ
нΦ .ŀǎŜƭƛƴŜ Řŀǘŀ ǳǎŜŘ ǘƻ ŎŀƭŎǳƭŀǘŜ ǘǊƛƎƎŜǊ ǾŀƭǳŜǎ ƛƴ ƛǘŀƭƛŎǎ ŀƴŘ ōǊŀŎƪŜǘŜŘ ōȅ ǘƘƛŎƪ ƭƛƴŜǎ
оΦ {ǘǊƛƪŜǘƘǊƻǳƎƘ Ґ 5ŀǘŀ ǊŜƳƻǾŜŘ ŦǊƻƳ ōŀǎŜƭƛƴŜ
пΦ DǊŀȅŜŘ ƻǳǘ Ґ 5ŀǘŀ ǇǊŜǾƛƻǳǎƭȅ ǳǎŜŘ ōǳǘ ǊŜǇƭŀŎŜŘ tŀƎŜ мп ƻŦ тр 



¢ƻǘŀƭ 
!ƴǘƛƳƻƴȅ
όҡƎκ[ύ

¢ƻǘŀƭ 
!ǊǎŜƴƛŎ
όҡƎκ[ύ

¢ƻǘŀƭ 
.ŀǊƛǳƳ 
όҡƎκ[ύȫ

¢ƻǘŀƭ 
.ŜǊȅƭƭƛǳƳ 
όƳƎκ[ύ

¢ƻǘŀƭ 
/ŀŘƳƛǳƳ 
όҡƎκ[ύ

¢ƻǘŀƭ 
/ƘǊƻƳƛǳƳ 
όҡƎκ[ύ

¢ƻǘŀƭ 
/ƻōŀƭǘ 
όƳƎκ[ύ

 CƭǳƻǊƛŘŜ
όƳƎκ[ύ

¢ƻǘŀƭ [ŜŀŘ 
όƳƎκ[ύ

¢ƻǘŀƭ 
[ƛǘƘƛǳƳ 
όƳƎκ[ύȫ

¢ƻǘŀƭ 
aŜǊŎǳǊȅ 
όҡƎκ[ύ

¢ƻǘŀƭ 
aƻƭȅōŘŜƴǳƳ
όƳƎκ[ύ

 wŀŘƛǳƳ 
ннсҌнну
όǇ/ƛκ[ύ

¢ƻǘŀƭ 
{ŜƭŜƴƛǳƳ 
όҡƎκ[ύ

¢ƻǘŀƭ 
¢ƘŀƭƭƛǳƳ 
όƳƎκ[ύ

лΦрф мΦн фпΦф 5ŜǘŜŎǘ 5ŜǘŜŎǘ 5ŜǘŜŎǘ лΦллн лΦнр 5ŜǘŜŎǘ 5ŜǘŜŎǘ 5ŜǘŜŎǘ 5ŜǘŜŎǘ 5ŜǘŜŎǘ 5ŜǘŜŎǘ лΦлмпн

a/[ a/[ a/[ a/[ a/[ a/[ Ϡнрт a/[ Ϡнрт Ϡнрт a/[ Ϡнрт a/[ a/[ .YD
сΦл млΦл нллл лΦллп рΦл млл лΦллс пΦл лΦлмр лΦлп нΦл лΦм рΦл рлΦл лΦлмпн

{ŀƳǇƭƛƴƎ 
9ǾŜƴǘ 5ŀǘŜ

/ŀƭŎǳƭŀǘŜŘ .ŀŎƪƎǊƻǳƴŘ

DǊƻǳƴŘǿŀǘŜǊ tǊƻǘŜŎǘƛƻƴ {ǘŀƴŘŀǊŘ

¢ŀōƭŜ н a²πуплп
[ƻŎƪǿƻƻŘ Iƛƭƭǎ [[/ ό.ŀŎƪƎǊƻǳƴŘύ

[ƻŎƪǿƻƻŘ !ǎƘ 5ƛǎǇƻǎŀƭ {ƛǘŜ π DǊƻǳƴŘǿŀǘŜǊ !ƴŀƭȅǘƛŎŀƭ 5ŀǘŀ
//w !ǇǇŜƴŘƛȄ L± /ƻƴǎǘƛǘǳŜƴǘǎ

фκнсκнлмуππ ғр ππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғр ππ
мнκмнκнлмуππ ғр ππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғр ππ
оκмуκнлмфππ рΦуфππ ғлΦллнғр ππ ғлΦллнлΦно ғлΦллр ғлΦлн ғлΦн ғлΦлм ғмΦпу ғрғлΦллу
сκмфκнлмфππ ғр ππ ғлΦллнғр ππ ғлΦллнғлΦн ғлΦллр ғлΦлн ғлΦн ғлΦлм ғмΦтт ғрғлΦллу
фκмуκнлмфғсΦтғмл стΦо ғлΦллмғр ғмл лΦлло ғлΦн ғлΦллр ғлΦлот ғлΦн ғлΦлм ғмΦсл ғрғлΦллр
ммκнлκнлмфππ рΦомππ ғлΦллмғр ππ лΦллн ғлΦн ғлΦллр ғлΦлот ғлΦн ғлΦлм ғмΦфт ғрғлΦллр
оκммκнлнлππ ғр ππ ғлΦллмғр ππ лΦллмғлΦн ғлΦллр ғлΦлот ғлΦн ғлΦлм ғмΦпс ғрлΦллт
сκнпκнлнлππ ғр ππ ғлΦллмғр ππ лΦллмлΦолғлΦллр ғлΦлот ғлΦн ғлΦлм ғмΦпу ғр ғлΦллр
фκноκнлнлғсΦтғмл тпΦтғлΦллмғр ғмл лΦллмғлΦн ғлΦллр ғлΦлпм ғлΦн ғлΦлм ғнΦпф ғрғлΦллр
мнκтκнлнлππ ғр ππ ғлΦллмғр ππ лΦллмғлΦн ғлΦллрғлΦлотғлΦн ғлΦлмғмΦумғр лΦлмр
оκмκнлнмғлΦпғр птΦлғлΦллмғр ғр ғлΦллмлΦпмғлΦллрғлΦлопғлΦн ғлΦлмғмΦонғр ғлΦлллр
сκмтκнлнмππ ғр ππ ππ ғр ππ ππππ ππ ππғлΦн ππ ππғр ππ
фκннκнлнмғрΦнғмл ртΦрғлΦллмғр ғмлғлΦллмғлΦн ғлΦллрлΦлфлғлΦн ғлΦлм ғмΦолғр ғлΦлллр
мнκмрκнлнмππ ғр ππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғр ғлΦлло
оκннκнлннғлΦпғмл ғмл ғлΦллмғр ғр ғлΦллмлΦноғлΦллр ғлΦлпмғлΦн ғлΦлм ғмΦсоғр ғлΦлллр
сκноκнлннππ ғмл ππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғр ғлΦллло
фκмрκнлнннΦт ғмΦфтлΦуғлΦллмғр ғп ғлΦллмлΦнпππ лΦмнуғлΦн ғлΦлмғмΦурғр ғлΦлллр
мнκтκнлннππ ғмΦлππ ππ ғмΦл ππ ππ ππғлΦллрππ ғлΦн ππ ππғр ғлΦллло
оκнмκнлноғлΦп ғмΦл птΦлғлΦлллрғмΦл ғрғлΦллр ғлΦн ғлΦллрлΦлсрғлΦн ғлΦлм ғмΦруғр ғлΦлллр

 мΦ {{Lǎ Ґ .ƻƭŘΤ Dt{ 9ȄŎŜŜŘŀƴŎŜ Ґ DǊŀȅ ōŀŎƪƎǊƻǳƴŘ
нΦ .ŀǎŜƭƛƴŜ Řŀǘŀ ǳǎŜŘ ǘƻ ŎŀƭŎǳƭŀǘŜ ǘǊƛƎƎŜǊ ǾŀƭǳŜǎ ƛƴ ƛǘŀƭƛŎǎ ŀƴŘ ōǊŀŎƪŜǘŜŘ ōȅ ǘƘƛŎƪ ƭƛƴŜǎ
оΦ {ǘǊƛƪŜǘƘǊƻǳƎƘ Ґ 5ŀǘŀ ǊŜƳƻǾŜŘ ŦǊƻƳ ōŀǎŜƭƛƴŜ
пΦ DǊŀȅŜŘ ƻǳǘ Ґ 5ŀǘŀ ǇǊŜǾƛƻǳǎƭȅ ǳǎŜŘ ōǳǘ ǊŜǇƭŀŎŜŘ tŀƎŜ мр ƻŦ тр 



¢ƻǘŀƭ 
!ƴǘƛƳƻƴȅ
όҡƎκ[ύ

¢ƻǘŀƭ 
!ǊǎŜƴƛŎ
όҡƎκ[ύ

¢ƻǘŀƭ 
.ŀǊƛǳƳ 
όҡƎκ[ύȫ

¢ƻǘŀƭ 
.ŜǊȅƭƭƛǳƳ 
όƳƎκ[ύ

¢ƻǘŀƭ 
/ŀŘƳƛǳƳ 
όҡƎκ[ύ

¢ƻǘŀƭ 
/ƘǊƻƳƛǳƳ 
όҡƎκ[ύ

¢ƻǘŀƭ 
/ƻōŀƭǘ 
όƳƎκ[ύ

 CƭǳƻǊƛŘŜ
όƳƎκ[ύ

¢ƻǘŀƭ [ŜŀŘ 
όƳƎκ[ύ

¢ƻǘŀƭ 
[ƛǘƘƛǳƳ 
όƳƎκ[ύȫ

¢ƻǘŀƭ 
aŜǊŎǳǊȅ 
όҡƎκ[ύ

¢ƻǘŀƭ 
aƻƭȅōŘŜƴǳƳ
όƳƎκ[ύ

 wŀŘƛǳƳ 
ннсҌнну
όǇ/ƛκ[ύ

¢ƻǘŀƭ 
{ŜƭŜƴƛǳƳ 
όҡƎκ[ύ

¢ƻǘŀƭ 
¢ƘŀƭƭƛǳƳ 
όƳƎκ[ύ

лΦрф мΦн фпΦф 5ŜǘŜŎǘ 5ŜǘŜŎǘ 5ŜǘŜŎǘ лΦллн лΦнр 5ŜǘŜŎǘ 5ŜǘŜŎǘ 5ŜǘŜŎǘ 5ŜǘŜŎǘ 5ŜǘŜŎǘ 5ŜǘŜŎǘ лΦлмпн

a/[ a/[ a/[ a/[ a/[ a/[ Ϡнрт a/[ Ϡнрт Ϡнрт a/[ Ϡнрт a/[ a/[ .YD
сΦл млΦл нллл лΦллп рΦл млл лΦллс пΦл лΦлмр лΦлп нΦл лΦм рΦл рлΦл лΦлмпн

{ŀƳǇƭƛƴƎ 
9ǾŜƴǘ 5ŀǘŜ

/ŀƭŎǳƭŀǘŜŘ .ŀŎƪƎǊƻǳƴŘ

DǊƻǳƴŘǿŀǘŜǊ tǊƻǘŜŎǘƛƻƴ {ǘŀƴŘŀǊŘ

¢ŀōƭŜ н a²πуплп
[ƻŎƪǿƻƻŘ Iƛƭƭǎ [[/ ό.ŀŎƪƎǊƻǳƴŘύ

[ƻŎƪǿƻƻŘ !ǎƘ 5ƛǎǇƻǎŀƭ {ƛǘŜ π DǊƻǳƴŘǿŀǘŜǊ !ƴŀƭȅǘƛŎŀƭ 5ŀǘŀ
//w !ǇǇŜƴŘƛȄ L± /ƻƴǎǘƛǘǳŜƴǘǎ

сκнуκнлноππ ғмΦл ππππ ғмΦл ππππ ππ ππ ππғлΦн ππ ππғр ғлΦллло
фκнлκнлнолΦсκлΦп мΦс туΦрғлΦлллрғмΦл ғрғлΦллр ғлΦнлΦлмлғлΦлнрғлΦн ғлΦлм ғмΦтмғр ғлΦлллр
млκноκнлноππ ғмΦл ππππ ғмΦл ππππ ππ ππ ππғлΦн ππ ππғр ππ
оκнлκнлнпғлΦп ғмΦл пуΦлғлΦлллрғмΦл ғрғлΦллр ғлΦн ғлΦллр ғлΦлнрғлΦн ғлΦлм ғмΦомғр ғлΦлллр
сκнсκнлнпππ ғмΦлππ ππ ғмΦл ππππ ππ ππ ππғлΦн ππ ππғр ππ
фκнсκнлнплΦр тΦт тсΦфғлΦлллрғмΦлғоΦтғлΦллр ғлΦн ғлΦллр ғлΦлноғлΦн ғлΦлммΦунғр ғлΦлллр
мнκмфκнлнпππ ғмΦлππ ππ ғмΦл ππ ππ ππ ππ ππ ғлΦн ππ ππ ғр ππ
оκмфκнлнрғлΦпғмΦлпрΦлғлΦлллрғмΦлғоΦтғлΦллр ғлΦн ғлΦллр ғлΦлноғлΦн ғлΦлм ғмΦтмғр ғлΦлллр
сκмфκнлнрππ ғмΦл ππ ππ ғмΦл ππ ππ ππ ππ ππғлΦн ππ ππғр ππ
фκнрκнлнрлΦу мΦо мллғлΦлллрғмΦлғмлғлΦллр ғлΦнлΦллуғлΦллф ғлΦн ғлΦлммΦфтғр ғлΦлллр
ммκтκнлнр ππпΦр ππ ππ ғмΦл ππ ππ ππ ππ ππ ғлΦн ππ ππ ғр ππ

 мΦ {{Lǎ Ґ .ƻƭŘΤ Dt{ 9ȄŎŜŜŘŀƴŎŜ Ґ DǊŀȅ ōŀŎƪƎǊƻǳƴŘ
нΦ .ŀǎŜƭƛƴŜ Řŀǘŀ ǳǎŜŘ ǘƻ ŎŀƭŎǳƭŀǘŜ ǘǊƛƎƎŜǊ ǾŀƭǳŜǎ ƛƴ ƛǘŀƭƛŎǎ ŀƴŘ ōǊŀŎƪŜǘŜŘ ōȅ ǘƘƛŎƪ ƭƛƴŜǎ
оΦ {ǘǊƛƪŜǘƘǊƻǳƎƘ Ґ 5ŀǘŀ ǊŜƳƻǾŜŘ ŦǊƻƳ ōŀǎŜƭƛƴŜ
пΦ DǊŀȅŜŘ ƻǳǘ Ґ 5ŀǘŀ ǇǊŜǾƛƻǳǎƭȅ ǳǎŜŘ ōǳǘ ǊŜǇƭŀŎŜŘ tŀƎŜ мс ƻŦ тр 



¢ƻǘŀƭ 
!ƴǘƛƳƻƴȅ
όҡƎκ[ύ

¢ƻǘŀƭ 
!ǊǎŜƴƛŎ
όҡƎκ[ύ

¢ƻǘŀƭ 
.ŀǊƛǳƳ 
όҡƎκ[ύȫ

¢ƻǘŀƭ 
.ŜǊȅƭƭƛǳƳ 
όƳƎκ[ύ

¢ƻǘŀƭ 
/ŀŘƳƛǳƳ 
όҡƎκ[ύ

¢ƻǘŀƭ 
/ƘǊƻƳƛǳƳ 
όҡƎκ[ύ

¢ƻǘŀƭ 
/ƻōŀƭǘ 
όƳƎκ[ύ

 CƭǳƻǊƛŘŜ
όƳƎκ[ύ

¢ƻǘŀƭ [ŜŀŘ 
όƳƎκ[ύ

¢ƻǘŀƭ 
[ƛǘƘƛǳƳ 
όƳƎκ[ύȫ

¢ƻǘŀƭ 
aŜǊŎǳǊȅ 
όҡƎκ[ύ

¢ƻǘŀƭ 
aƻƭȅōŘŜƴǳƳ
όƳƎκ[ύ

 wŀŘƛǳƳ 
ннсҌнну
όǇ/ƛκ[ύ

¢ƻǘŀƭ 
{ŜƭŜƴƛǳƳ 
όҡƎκ[ύ

¢ƻǘŀƭ 
¢ƘŀƭƭƛǳƳ 
όƳƎκ[ύ

лΦро тΦу рпΦф 5ŜǘŜŎǘ 5ŜǘŜŎǘ 5ŜǘŜŎǘ лΦллн лΦнм 5ŜǘŜŎǘ лΦлнр 5ŜǘŜŎǘ 5ŜǘŜŎǘ 5ŜǘŜŎǘ 5ŜǘŜŎǘ 5ŜǘŜŎǘ

a/[ a/[ a/[ a/[ a/[ a/[ Ϡнрт a/[ Ϡнрт Ϡнрт a/[ Ϡнрт a/[ a/[ a/[
сΦл млΦл нллл лΦллп рΦл млл лΦллс пΦл лΦлмр лΦлп нΦл лΦм рΦл рлΦл лΦллн

млκмсκмфуф ππғр срΦр ππ ππғмл ππ ππ ππ ππ ππ ππ ππ ππ ππ
мκрκмффл ππғр пф ππ ππғмл ππ ππ ππ ππ ππ ππ ππғмл ππ
пκмфκмффл ππғр ππ ππ ππππ ππ ππ ππ ππ ππ ππ ππππ ππ
тκммκмффл ππғр рл ππ ππғмл ππ ππ ππ ππ ππ ππ ππғмл ππ
млκнпκмффл ππғр тн ππ ππғмл ππ ππ ππ ππ ππ ππ ππғмл ππ
мκолκмффм ππғр ол ππ ππғнл ππ ππ ππ ππ ππ ππ ππғмл ππ
пκнсκмффм ππғр тл ππ ππғмл ππ ππ ππ ππ ππ ππ ππғмл ππ
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млκсκмффп ππғн ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππππ ππ
мκмлκмффр ππн ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππππ ππ
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пκуκмффс ππғн ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππππ ππ
тκмлκмффс ππғн ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππππ ππ
млκуκмффс ππғн ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππππ ππ
мκмпκмффт ππғн ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππππ ππ
пκмлκмффт ππғн оу ππ ππғмл ππ ππ ππ ππ ππ ππ ππππ ππ
рκтκмффт ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππғмΦо ππ
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мκмоκмффу ππғмс ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππғмΦс ππ
пκсκмффу ππғмнΦм ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππғмΦс ππ
тκмрκмффу ππғмсΦт орΦф ππ ππғрΦт ππ ππ ππ ππ ππ ππ ππғмΦн ππ
млκрκмффу ππғмсΦт ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππғмΦм ππ
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мκмнκмффф ππғмсΦт ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππғмΦм ππ
пκрκмффф ππғмрΦо ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππғмΦм ππ
тκмоκмффф ππғмрΦо ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππғнΦн ππ
млκрκмффф ππғмрΦф нлΦф ππ ππғнΦф ππ ππ ππ ππ ππ ππ ππғмΦр ππ
мκммκнллл ππғмрΦф нрΦм ππ ππғнΦф ππ ππ ππ ππ ππ ππ ππғмΦр ππ
пκсκнллл ππғмрΦф ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππғнΦн ππ
тκммκнллл ππғмрΦн ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππғнΦп ππ
млκнκнллл ππғмрΦн ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππғнΦп ππ
мκмнκнллм ππғмрΦф ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππғнΦп ππ
сκмнκнллм ππғмпΦо ооΦу ππ ππғрΦо ππ ππ ππ ππ ππ ππ ππғнΦм ππ
фκрκнллм ππғмпΦо ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππғнΦм ππ
мнκпκнллм ππғму ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππғмΦо ππ
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мнκммκнллн ππғтΦф ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππғуΦу ππ
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фκмсκнллоғфΦпғсΦф олΦу ππ ғмΦм м ππ ππ ππ ππ ππ ππ ππғуΦл ππ
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мнκмтκнллоππ ғсΦф ππ ππ ғмΦм ππππ ππ ππ ππ ππ ππ ππғуΦл ππ
оκмуκнллпππ тΦо ππ ππ ғлΦу ππππ ππ ππ ππ ππ ππ ππғтΦн ππ
сκмсκнллпππ ғрΦп ππ ππ ғлΦу ππππ ππ ππ ππ ππ ππ ππғтΦн ππ
фκмрκнллпππ рΦф ππ ππ ғлΦр ππππ ππ ππ ππ ππ ππ ππғтΦо ππ
мнκмоκнллпғнΦмғрΦф фтΦс ππ ғлΦр мнΦпππ ππ ππ ππ ππ ππ ππғтΦо ππ
оκнуκнллрғнΦтғсΦт тоΦн ππ ғнΦн уΦтππ ππ ππ ππғлΦлфππ ππғтΦу ππ
сκмрκнллрππ ғсΦт ππ ππ ғнΦн ππππ ππ ππ ππғлΦммππ ππғтΦу ππ
фκмрκнллрππ ғсΦт ππ ππ ғнΦн ππππ ππ ππ ππғлΦммππ ππғтΦу ππ
мнκрκнллрππ ғф ππ ππ ғнΦн ππππ ππ ππ ππғлΦн ππ ππғфΦл ππ
оκсκнллсππ ғф ππ ππ ғм ππ ππ ππ ππ ππғлΦн ππ ππғфΦл ππ
сκмоκнллсғо ғмл осΦн ππ ғн мΦрππ ππ ππ ππғлΦн ππ ππғмл ππ
фκммκнллсππ ғмл ππ ππ ғн ππ ππ ππ ππ ππғлΦн ππ ππғмл ππ
мнκпκнллсππ ғу ππ ππ ғм ππ ππ ππ ππ ππғлΦлуππ ππғуΦл ππ
оκрκнллтππ ғу ππ ππ ғм ππ ππ ππ ππ ππғлΦлуππ ππғуΦл ππ
сκмуκнллтππ ғф ππ ππ ғм ππ ππ ππ ππ ππлΦмп ππ ππғрΦл ππ
фκмлκнллтғм ғф нтΦп ππ ғм мΦнππ ππ ππ ππғлΦм ππ ππғрΦл ππ
мнκммκнллтππ ммΦмππ ππ м ππ ππ ππ ππ ππлΦлф ππ ππғтΦл ππ
оκпκнллуғнΦуғтΦо оуΦп ππ ғлΦс мΦсππ ππ ππ ππғлΦлсππ ππммΦт ππ
сκмлκнллуғнΦоғфΦт плΦо ππ ғмΦо о ππ ππ ππ ππғлΦм ππ ππғмл ππ
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¢ƻǘŀƭ 
!ƴǘƛƳƻƴȅ
όҡƎκ[ύ

¢ƻǘŀƭ 
!ǊǎŜƴƛŎ
όҡƎκ[ύ

¢ƻǘŀƭ 
.ŀǊƛǳƳ 
όҡƎκ[ύȫ

¢ƻǘŀƭ 
.ŜǊȅƭƭƛǳƳ 
όƳƎκ[ύ

¢ƻǘŀƭ 
/ŀŘƳƛǳƳ 
όҡƎκ[ύ

¢ƻǘŀƭ 
/ƘǊƻƳƛǳƳ 
όҡƎκ[ύ

¢ƻǘŀƭ 
/ƻōŀƭǘ 
όƳƎκ[ύ

 CƭǳƻǊƛŘŜ
όƳƎκ[ύ

¢ƻǘŀƭ [ŜŀŘ 
όƳƎκ[ύ

¢ƻǘŀƭ 
[ƛǘƘƛǳƳ 
όƳƎκ[ύȫ

¢ƻǘŀƭ 
aŜǊŎǳǊȅ 
όҡƎκ[ύ

¢ƻǘŀƭ 
aƻƭȅōŘŜƴǳƳ
όƳƎκ[ύ

 wŀŘƛǳƳ 
ннсҌнну
όǇ/ƛκ[ύ

¢ƻǘŀƭ 
{ŜƭŜƴƛǳƳ 
όҡƎκ[ύ

¢ƻǘŀƭ 
¢ƘŀƭƭƛǳƳ 
όƳƎκ[ύ
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a/[ a/[ a/[ a/[ a/[ a/[ Ϡнрт a/[ Ϡнрт Ϡнрт a/[ Ϡнрт a/[ a/[ a/[
сΦл млΦл нллл лΦллп рΦл млл лΦллс пΦл лΦлмр лΦлп нΦл лΦм рΦл рлΦл лΦллн

{ŀƳǇƭƛƴƎ 
9ǾŜƴǘ 5ŀǘŜ

/ŀƭŎǳƭŀǘŜŘ .ŀŎƪƎǊƻǳƴŘ

DǊƻǳƴŘǿŀǘŜǊ tǊƻǘŜŎǘƛƻƴ {ǘŀƴŘŀǊŘ

¢ŀōƭŜ о a²πуфлу{I
[ƻŎƪǿƻƻŘ Iƛƭƭǎ [[/ ό.ŀŎƪƎǊƻǳƴŘύ

[ƻŎƪǿƻƻŘ !ǎƘ 5ƛǎǇƻǎŀƭ {ƛǘŜ π DǊƻǳƴŘǿŀǘŜǊ !ƴŀƭȅǘƛŎŀƭ 5ŀǘŀ
//w !ǇǇŜƴŘƛȄ L± /ƻƴǎǘƛǘǳŜƴǘǎ

фκуκнллуғнΦоғфΦт нрΦф ππ ғмΦо ғмΦмππ ππ ππ ππғлΦлнππ ππғмл ππ
мнκмκнллуғоΦмғфΦр нсΦп ππ ғлΦф ғмΦнππ ππ ππ ππғлΦлнππ ππғрΦт ππ
оκфκнллфғоΦмғфΦр олΦф ππ ғлΦф мΦтππ ππ ππ ππғлΦлнππ ππғрΦт ππ
сκмсκнллфππ ғоΦр ππ ππ ғлΦт ππππ ππ ππ ππғлΦлнππ ππмуΦу ππ
фκмκнллфππ ғоΦр ππ ππ ғлΦт ππππ ππ ππ ππғлΦлмππ ππғсΦу ππ
мнκтκнллфππ ғсΦт ππ ππ ғмΦн ππππ ππ ππ ππғлΦлмππ ππғтΦн ππ
оκфκнлмлππ ғсΦт ππ ππ ғмΦн ππππ ππ ππ ππғлΦлнππ ππғтΦн ππ
сκтκнлмлғнΦтғсΦм олΦм ππ ғлΦс лΦфсππ ππ ππ ππғлΦлнππ ππғтΦф ππ
фκмпκнлмлππ ғсΦм ππ ππ ғлΦс ππππ ππ ππ ππғлΦлнππ ππғтΦф ππ
мнκмоκнлмлππ ғрΦф ππ ππ ғлΦу ππππ ππ ππ ππғлΦлнππ ππғтΦт ππ
оκуκнлммππ ғфΦс ππ ππ ғлΦу ππππ ππ ππ ππғлΦлнππ ππғтΦо ππ
сκмпκнлммππ ғфΦс ππ ππ ғлΦу ππππ ππ ππ ππғлΦлнππ ππғтΦо ππ
фκнтκнлммғсΦуғрΦс омΦл ππ ғлΦоо мΦоππ ππ ππ ππғлΦмнππ ππғуΦт ππ
мнκнмκнлммғмΦмпғнΦн ооΦл ππ лΦоу ғрππ ππ ππ ππғлΦлфуππ ππғмΦрнππ
оκмнκнлмнππ ғр ππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғрΦл ππ
сκнтκнлмнππ с ππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғрΦл ππ
уκнуκнлмнππ с ππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғрΦл ππ
млκфκнлмнππ ғр нрΦн ππ ғр ғрΦм ππ ππ ππ ππғлΦн ππ ππғрΦл ππ
нκрκнлмоғмΦмғнΦн онΦс ππ ғлΦнм ғрΦм ππ ππ ππ ππғлΦмр ππ ππғмΦр ππ
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¢ƻǘŀƭ 
!ƴǘƛƳƻƴȅ
όҡƎκ[ύ

¢ƻǘŀƭ 
!ǊǎŜƴƛŎ
όҡƎκ[ύ

¢ƻǘŀƭ 
.ŀǊƛǳƳ 
όҡƎκ[ύȫ

¢ƻǘŀƭ 
.ŜǊȅƭƭƛǳƳ 
όƳƎκ[ύ

¢ƻǘŀƭ 
/ŀŘƳƛǳƳ 
όҡƎκ[ύ

¢ƻǘŀƭ 
/ƘǊƻƳƛǳƳ 
όҡƎκ[ύ

¢ƻǘŀƭ 
/ƻōŀƭǘ 
όƳƎκ[ύ

 CƭǳƻǊƛŘŜ
όƳƎκ[ύ

¢ƻǘŀƭ [ŜŀŘ 
όƳƎκ[ύ

¢ƻǘŀƭ 
[ƛǘƘƛǳƳ 
όƳƎκ[ύȫ

¢ƻǘŀƭ 
aŜǊŎǳǊȅ 
όҡƎκ[ύ

¢ƻǘŀƭ 
aƻƭȅōŘŜƴǳƳ
όƳƎκ[ύ

 wŀŘƛǳƳ 
ннсҌнну
όǇ/ƛκ[ύ

¢ƻǘŀƭ 
{ŜƭŜƴƛǳƳ 
όҡƎκ[ύ

¢ƻǘŀƭ 
¢ƘŀƭƭƛǳƳ 
όƳƎκ[ύ

лΦро тΦу рпΦф 5ŜǘŜŎǘ 5ŜǘŜŎǘ 5ŜǘŜŎǘ лΦллн лΦнм 5ŜǘŜŎǘ лΦлнр 5ŜǘŜŎǘ 5ŜǘŜŎǘ 5ŜǘŜŎǘ 5ŜǘŜŎǘ 5ŜǘŜŎǘ

a/[ a/[ a/[ a/[ a/[ a/[ Ϡнрт a/[ Ϡнрт Ϡнрт a/[ Ϡнрт a/[ a/[ a/[
сΦл млΦл нллл лΦллп рΦл млл лΦллс пΦл лΦлмр лΦлп нΦл лΦм рΦл рлΦл лΦллн

{ŀƳǇƭƛƴƎ 
9ǾŜƴǘ 5ŀǘŜ

/ŀƭŎǳƭŀǘŜŘ .ŀŎƪƎǊƻǳƴŘ

DǊƻǳƴŘǿŀǘŜǊ tǊƻǘŜŎǘƛƻƴ {ǘŀƴŘŀǊŘ

¢ŀōƭŜ о a²πуфлу{I
[ƻŎƪǿƻƻŘ Iƛƭƭǎ [[/ ό.ŀŎƪƎǊƻǳƴŘύ

[ƻŎƪǿƻƻŘ !ǎƘ 5ƛǎǇƻǎŀƭ {ƛǘŜ π DǊƻǳƴŘǿŀǘŜǊ !ƴŀƭȅǘƛŎŀƭ 5ŀǘŀ
//w !ǇǇŜƴŘƛȄ L± /ƻƴǎǘƛǘǳŜƴǘǎ

пκмсκнлмоππ сΦуфππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғр ππ
тκмсκнлмоππ ғр ππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғр ππ
млκфκнлмоππ ғр ππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғр ππ
мκнлκнлмпππ ғр ππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғр ππ
пκтκнлмпғн тΦртопΦс ππ ғр ғр ππ ππ ππ ππмΦт ππ ππғр ππ
тκтκнлмпππ ғр ππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғр ππ
млκнлκнлмпππ ғр ππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғр ππ
оκноκнлмрππ ғр ππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғр ππ
сκнпκнлмрππ ғр ππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғр ππ
фκнуκнлмрғоΦт ғр ғнлл ππ ғр ғр ππ ππ ππ ππғлΦн ππ ππғр ππ
ммκмуκнлмрππ ғр ππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғр ππ
оκмрκнлмсππ тΦтуππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғр ππ
сκмоκнлмсππ ғр ππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғр ππ
фκмпκнлмсππ сΦпнππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғр ππ
мнκсκнлмсғнΦттΦсопфΦн ππ ғр ғр ππ ππ ππ ππғлΦн ππ ππғр ππ
оκолκнлмтғнΦт ғр ғнлл ππ ғр ммΦо ππ ππ ππ ππғлΦн ππ ππғр ππ
сκнфκнлмтππ ғр ππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғр ππ
фκнлκнлмтππ ғр ππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғр ππ
мнκнтκнлмтππ ғр ππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғр ππ
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¢ƻǘŀƭ 
!ƴǘƛƳƻƴȅ
όҡƎκ[ύ

¢ƻǘŀƭ 
!ǊǎŜƴƛŎ
όҡƎκ[ύ

¢ƻǘŀƭ 
.ŀǊƛǳƳ 
όҡƎκ[ύȫ

¢ƻǘŀƭ 
.ŜǊȅƭƭƛǳƳ 
όƳƎκ[ύ

¢ƻǘŀƭ 
/ŀŘƳƛǳƳ 
όҡƎκ[ύ

¢ƻǘŀƭ 
/ƘǊƻƳƛǳƳ 
όҡƎκ[ύ

¢ƻǘŀƭ 
/ƻōŀƭǘ 
όƳƎκ[ύ

 CƭǳƻǊƛŘŜ
όƳƎκ[ύ

¢ƻǘŀƭ [ŜŀŘ 
όƳƎκ[ύ

¢ƻǘŀƭ 
[ƛǘƘƛǳƳ 
όƳƎκ[ύȫ

¢ƻǘŀƭ 
aŜǊŎǳǊȅ 
όҡƎκ[ύ

¢ƻǘŀƭ 
aƻƭȅōŘŜƴǳƳ
όƳƎκ[ύ

 wŀŘƛǳƳ 
ннсҌнну
όǇ/ƛκ[ύ

¢ƻǘŀƭ 
{ŜƭŜƴƛǳƳ 
όҡƎκ[ύ

¢ƻǘŀƭ 
¢ƘŀƭƭƛǳƳ 
όƳƎκ[ύ

лΦро тΦу рпΦф 5ŜǘŜŎǘ 5ŜǘŜŎǘ 5ŜǘŜŎǘ лΦллн лΦнм 5ŜǘŜŎǘ лΦлнр 5ŜǘŜŎǘ 5ŜǘŜŎǘ 5ŜǘŜŎǘ 5ŜǘŜŎǘ 5ŜǘŜŎǘ

a/[ a/[ a/[ a/[ a/[ a/[ Ϡнрт a/[ Ϡнрт Ϡнрт a/[ Ϡнрт a/[ a/[ a/[
сΦл млΦл нллл лΦллп рΦл млл лΦллс пΦл лΦлмр лΦлп нΦл лΦм рΦл рлΦл лΦллн

{ŀƳǇƭƛƴƎ 
9ǾŜƴǘ 5ŀǘŜ

/ŀƭŎǳƭŀǘŜŘ .ŀŎƪƎǊƻǳƴŘ

DǊƻǳƴŘǿŀǘŜǊ tǊƻǘŜŎǘƛƻƴ {ǘŀƴŘŀǊŘ

¢ŀōƭŜ о a²πуфлу{I
[ƻŎƪǿƻƻŘ Iƛƭƭǎ [[/ ό.ŀŎƪƎǊƻǳƴŘύ

[ƻŎƪǿƻƻŘ !ǎƘ 5ƛǎǇƻǎŀƭ {ƛǘŜ π DǊƻǳƴŘǿŀǘŜǊ !ƴŀƭȅǘƛŎŀƭ 5ŀǘŀ
//w !ǇǇŜƴŘƛȄ L± /ƻƴǎǘƛǘǳŜƴǘǎ

оκнфκнлмуππ ғр ππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғр ππ
сκнмκнлмуғмΦусғмл псΦр ππ ғр ғмл ππ ππ ππ ππғлΦн ππ ππғр ππ
фκнсκнлмуππ рΦнтππ ππғр ππ ππ ππ ππ ππғлΦн ππ ππғр ππ
мнκмнκнлмуππ ғр ππ ππғр ππ ππ ππ ππ ππғлΦн ππ ππғр ππ
оκмуκнлмфππ рΦтфππ ғлΦллнғр ππ ғлΦллнғлΦрғлΦллр ғлΦлн ғлΦн ғлΦлм ғмΦлт ғрғлΦллу
сκмфκнлмфππ ғр ππ ғлΦллнғр ππ ғлΦллнғлΦнғлΦллр ғлΦлн ғлΦн ғлΦлм ғмΦур ғрғлΦллу
фκмуκнлмфғсΦтғмл пуΦл ғлΦллмғр ғмл лΦллнғлΦнғлΦллр ғлΦлот ғлΦн ғлΦлм ғмΦт ғрғлΦллр
ммκнлκнлмфππ ғр ππ ғлΦллмғр ππ лΦллоғлΦнғлΦллр ғлΦлот ғлΦн ғлΦлм ғмΦт ғрғлΦллр
оκммκнлнлππ ғр ππ ғлΦллмғр ππ ғлΦллмғлΦнғлΦллрлΦлплғлΦн ғлΦлм ғмΦом ғрғлΦллр
сκнпκнлнлππ ғр ππ ғлΦллмғр ππ ғлΦллмлΦнлғлΦллр ғлΦлот ғлΦн ғлΦлм ғмΦор ғрғлΦллр
фκноκнлнлғсΦтғмл плΦс ғлΦллмғр ғмллΦллмлΦноғлΦллр ғлΦлпмғлΦн ғлΦлм ғнΦл ғрғлΦллр
мнκтκнлнлππ ғр ππ ғлΦллмғр ππ лΦллнғлΦнғлΦллрғлΦлотғлΦн ғлΦлм ғнΦо ғрлΦлмн
оκмκнлнмғлΦпрΦппосΦлғлΦллмғр ғр лΦллмғлΦн ғлΦллрғлΦлопғлΦнғлΦлмғмΦтрғр ғлΦлллр
сκмтκнлнмππ ғр ππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғр ππ
фκннκнлнмғрΦнғмл пнΦлғлΦллмғр ғмлғлΦллмғлΦн ғлΦллрлΦнффғлΦнғлΦлм ғмΦопғр ғлΦлллр
мнκмрκнлнмππ ғр ππ ππ ғр ππ ππ ππ ππππ ғлΦн ππ ππғр ғлΦлло
оκннκнлннлΦр ғмл онΦлғлΦллмғр ғр ғлΦллмлΦнмлΦллуғлΦлпмғлΦнғлΦлм ғмΦплсΦтмғлΦлллр
сκнпκнлннππ ғмл ππ ππ ғр ππ ππ ππ ππ ππ ғлΦн ππ ππғр ғлΦллло
фκмрκнлннғлΦпнΦмнплΦрғлΦллмғр рΦмтлΦллмғлΦн ππлΦммтғлΦнғлΦлмғмΦсуғр ғлΦлллр

 мΦ {{Lǎ Ґ .ƻƭŘΤ Dt{ 9ȄŎŜŜŘŀƴŎŜ Ґ DǊŀȅ ōŀŎƪƎǊƻǳƴŘ
нΦ .ŀǎŜƭƛƴŜ Řŀǘŀ ǳǎŜŘ ǘƻ ŎŀƭŎǳƭŀǘŜ ǘǊƛƎƎŜǊ ǾŀƭǳŜǎ ƛƴ ƛǘŀƭƛŎǎ ŀƴŘ ōǊŀŎƪŜǘŜŘ ōȅ ǘƘƛŎƪ ƭƛƴŜǎ
оΦ {ǘǊƛƪŜǘƘǊƻǳƎƘ Ґ 5ŀǘŀ ǊŜƳƻǾŜŘ ŦǊƻƳ ōŀǎŜƭƛƴŜ
пΦ DǊŀȅŜŘ ƻǳǘ Ґ 5ŀǘŀ ǇǊŜǾƛƻǳǎƭȅ ǳǎŜŘ ōǳǘ ǊŜǇƭŀŎŜŘ tŀƎŜ но ƻŦ тр 



¢ƻǘŀƭ 
!ƴǘƛƳƻƴȅ
όҡƎκ[ύ

¢ƻǘŀƭ 
!ǊǎŜƴƛŎ
όҡƎκ[ύ

¢ƻǘŀƭ 
.ŀǊƛǳƳ 
όҡƎκ[ύȫ

¢ƻǘŀƭ 
.ŜǊȅƭƭƛǳƳ 
όƳƎκ[ύ

¢ƻǘŀƭ 
/ŀŘƳƛǳƳ 
όҡƎκ[ύ

¢ƻǘŀƭ 
/ƘǊƻƳƛǳƳ 
όҡƎκ[ύ

¢ƻǘŀƭ 
/ƻōŀƭǘ 
όƳƎκ[ύ

 CƭǳƻǊƛŘŜ
όƳƎκ[ύ

¢ƻǘŀƭ [ŜŀŘ 
όƳƎκ[ύ

¢ƻǘŀƭ 
[ƛǘƘƛǳƳ 
όƳƎκ[ύȫ

¢ƻǘŀƭ 
aŜǊŎǳǊȅ 
όҡƎκ[ύ

¢ƻǘŀƭ 
aƻƭȅōŘŜƴǳƳ
όƳƎκ[ύ

 wŀŘƛǳƳ 
ннсҌнну
όǇ/ƛκ[ύ

¢ƻǘŀƭ 
{ŜƭŜƴƛǳƳ 
όҡƎκ[ύ

¢ƻǘŀƭ 
¢ƘŀƭƭƛǳƳ 
όƳƎκ[ύ

лΦро тΦу рпΦф 5ŜǘŜŎǘ 5ŜǘŜŎǘ 5ŜǘŜŎǘ лΦллн лΦнм 5ŜǘŜŎǘ лΦлнр 5ŜǘŜŎǘ 5ŜǘŜŎǘ 5ŜǘŜŎǘ 5ŜǘŜŎǘ 5ŜǘŜŎǘ

a/[ a/[ a/[ a/[ a/[ a/[ Ϡнрт a/[ Ϡнрт Ϡнрт a/[ Ϡнрт a/[ a/[ a/[
сΦл млΦл нллл лΦллп рΦл млл лΦллс пΦл лΦлмр лΦлп нΦл лΦм рΦл рлΦл лΦллн

{ŀƳǇƭƛƴƎ 
9ǾŜƴǘ 5ŀǘŜ

/ŀƭŎǳƭŀǘŜŘ .ŀŎƪƎǊƻǳƴŘ

DǊƻǳƴŘǿŀǘŜǊ tǊƻǘŜŎǘƛƻƴ {ǘŀƴŘŀǊŘ

¢ŀōƭŜ о a²πуфлу{I
[ƻŎƪǿƻƻŘ Iƛƭƭǎ [[/ ό.ŀŎƪƎǊƻǳƴŘύ

[ƻŎƪǿƻƻŘ !ǎƘ 5ƛǎǇƻǎŀƭ {ƛǘŜ π DǊƻǳƴŘǿŀǘŜǊ !ƴŀƭȅǘƛŎŀƭ 5ŀǘŀ
//w !ǇǇŜƴŘƛȄ L± /ƻƴǎǘƛǘǳŜƴǘǎ

мнκтκнлннππ ғмΦлππ ππ ғмΦл ππ ππ ππ ғлΦллрππ ғлΦн ππ ππғр ғлΦллло
оκннκнлнолΦс ғмΦл осΦлғлΦлллрғмΦлғр ғлΦллр ғлΦн ғлΦллрлΦнпмғлΦнғлΦлм ғмΦулғр ғлΦлллр
сκнуκнлноππ ғмΦл ππππ ғмΦл ππ ππ ππ ππ ππ ғлΦн ππ ππғр ғлΦллло
фκнлκнлноғлΦпκғлΦпғмΦл пмΦрғлΦлллрғмΦлғр ғлΦллр лΦн ғлΦллр ғлΦлнрғлΦнғлΦлм ғмΦссғр ғлΦлллр
млκнпκнлноππ ғмΦл ππππ ғмΦл ππ ππ ππ ππ ππғлΦн ππ ππғр ππ
оκнмκнлнпғлΦпғмΦл осΦлғлΦлллрғмΦлғр ғлΦллр ғлΦн ғлΦллрлΦлпуғлΦнғлΦлм ғмΦппғр ғлΦлллр
сκнсκнлнпππ ғмΦлππ ππ ғмΦл ππ ππ ππ ππ ππғлΦн ππ ππғр ππ
фκнтκнлнпғлΦп тΦу осΦфғлΦлллрғмΦлғоΦтғлΦллр ғлΦн ғлΦллрлΦлоуғлΦнғлΦлм ғмΦспғр ғлΦлллр
мнκнлκнлнпππ ғмΦлππ ππ ғмΦл ππ ππ ππ ππ ππ ғлΦн ππ ππ ғр ππ
оκмфκнлнрғлΦпғмΦлосΦлғлΦлллрғмΦл ғоΦтғлΦллр ғлΦн ғлΦллрлΦлпсғлΦнғлΦлм ғнΦлмғр ғлΦлллр
сκмфκнлнрππ ғмΦл ππ ππ ғмΦл ππ ππ ππ ππ ππғлΦн ππ ππғр ππ
фκнрκнлнрғлΦпғмΦлолΦтғлΦлллрғмΦлғмлғлΦллр ғлΦн ғлΦллр ғлΦллф ғлΦн ғлΦлмрΦмсғр ғлΦлллр
ммκтκнлнрππ рΦф ππ ππ ғмΦл ππ ππ ππ ππ ππ ғлΦн ππ ππ ғр ππ

 мΦ {{Lǎ Ґ .ƻƭŘΤ Dt{ 9ȄŎŜŜŘŀƴŎŜ Ґ DǊŀȅ ōŀŎƪƎǊƻǳƴŘ
нΦ .ŀǎŜƭƛƴŜ Řŀǘŀ ǳǎŜŘ ǘƻ ŎŀƭŎǳƭŀǘŜ ǘǊƛƎƎŜǊ ǾŀƭǳŜǎ ƛƴ ƛǘŀƭƛŎǎ ŀƴŘ ōǊŀŎƪŜǘŜŘ ōȅ ǘƘƛŎƪ ƭƛƴŜǎ
оΦ {ǘǊƛƪŜǘƘǊƻǳƎƘ Ґ 5ŀǘŀ ǊŜƳƻǾŜŘ ŦǊƻƳ ōŀǎŜƭƛƴŜ
пΦ DǊŀȅŜŘ ƻǳǘ Ґ 5ŀǘŀ ǇǊŜǾƛƻǳǎƭȅ ǳǎŜŘ ōǳǘ ǊŜǇƭŀŎŜŘ tŀƎŜ нп ƻŦ тр 



¢ƻǘŀƭ 
!ƴǘƛƳƻƴȅ
όҡƎκ[ύ

¢ƻǘŀƭ 
!ǊǎŜƴƛŎ
όҡƎκ[ύ

¢ƻǘŀƭ 
.ŀǊƛǳƳ 
όҡƎκ[ύȫ

¢ƻǘŀƭ 
.ŜǊȅƭƭƛǳƳ 
όƳƎκ[ύ

¢ƻǘŀƭ 
/ŀŘƳƛǳƳ 
όҡƎκ[ύ

¢ƻǘŀƭ 
/ƘǊƻƳƛǳƳ 
όҡƎκ[ύ

¢ƻǘŀƭ 
/ƻōŀƭǘ 
όƳƎκ[ύ

 CƭǳƻǊƛŘŜ
όƳƎκ[ύ

¢ƻǘŀƭ [ŜŀŘ 
όƳƎκ[ύ

¢ƻǘŀƭ 
[ƛǘƘƛǳƳ 
όƳƎκ[ύȫ

¢ƻǘŀƭ 
aŜǊŎǳǊȅ 
όҡƎκ[ύ

¢ƻǘŀƭ 
aƻƭȅōŘŜƴǳƳ
όƳƎκ[ύ

 wŀŘƛǳƳ 
ннсҌнну
όǇ/ƛκ[ύ

¢ƻǘŀƭ 
{ŜƭŜƴƛǳƳ 
όҡƎκ[ύ

¢ƻǘŀƭ 
¢ƘŀƭƭƛǳƳ 
όƳƎκ[ύ

5ŜǘŜŎǘ нΦу ннΦр 5ŜǘŜŎǘ 5ŜǘŜŎǘ 5ŜǘŜŎǘ 5ŜǘŜŎǘ лΦнм 5ŜǘŜŎǘ лΦлоп 5ŜǘŜŎǘ 5ŜǘŜŎǘ мΦпс 5ŜǘŜŎǘ лΦлмоп

a/[ a/[ a/[ a/[ a/[ a/[ Ϡнрт a/[ Ϡнрт Ϡнрт a/[ Ϡнрт a/[ a/[ .YD
сΦл млΦл нллл лΦллп рΦл млл лΦллс пΦл лΦлмр лΦлп нΦл лΦм рΦл рлΦл лΦлмоп

млκмсκмфуф ππғр осΦр ππ ππғмл ππ ππ ππ ππ ππ ππ ππ ππ ππ
мκрκмффл ππғр оф ππ ππғмл ππ ππ ππ ππ ππ ππ ππғмл ππ
пκмфκмффл ππғр ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππππ ππ
тκммκмффл ππғр пф ππ ππғмл ππ ππ ππ ππ ππ ππ ππғмл ππ
млκнпκмффл ππғр пс ππ ππғмл ππ ππ ππ ππ ππ ππ ππғмл ππ
мκолκмффм ππғр рф ππ ππғнл ππ ππ ππ ππ ππ ππ ππғмл ππ
пκнсκмффм ππғр пс ππ ππғмл ππ ππ ππ ππ ππ ππ ππғмл ππ
тκммκмффм ππғр пу ππ ππғмл ππ ππ ππ ππ ππ ππ ππғмл ππ
млκмлκмффм ππғр нн ππ ππғмл ππ ππ ππ ππ ππ ππ ππғмл ππ
мκмлκмффн ππғн нт ππ ππғн ππ ππ ππ ππ ππ ππ ππғо ππ
пκтκмффн ππн мт ππ ππғн ππ ππ ππ ππ ππ ππ ππғо ππ
тκуκмффн ππғм ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππππ ππ
млκмпκмффн ππғнл ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππππ ππ
мκмрκмффо ππғнл ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππππ ππ
пκтκмффо ππғн он ππ ππғмл ππ ππ ππ ππ ππ ππ ππғмр ππ
тκмоκмффо ππғн ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππππ ππ
млκнлκмффо ππғн ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππππ ππ
мκмоκмффп ππғн ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππππ ππ
пκтκмффп ππғн ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππππ ππ
тκммκмффп ππғн нн ππ ππғнл ππ ππ ππ ππ ππ ππ ππππ ππ

{ŀƳǇƭƛƴƎ 
9ǾŜƴǘ 5ŀǘŜ

/ŀƭŎǳƭŀǘŜŘ .ŀŎƪƎǊƻǳƴŘ

DǊƻǳƴŘǿŀǘŜǊ tǊƻǘŜŎǘƛƻƴ {ǘŀƴŘŀǊŘ

¢ŀōƭŜ п a²πуфлу5
[ƻŎƪǿƻƻŘ Iƛƭƭǎ [[/ ό.ŀŎƪƎǊƻǳƴŘύ

[ƻŎƪǿƻƻŘ !ǎƘ 5ƛǎǇƻǎŀƭ {ƛǘŜ π DǊƻǳƴŘǿŀǘŜǊ !ƴŀƭȅǘƛŎŀƭ 5ŀǘŀ
//w !ǇǇŜƴŘƛȄ L± /ƻƴǎǘƛǘǳŜƴǘǎ

 мΦ {{Lǎ Ґ .ƻƭŘΤ Dt{ 9ȄŎŜŜŘŀƴŎŜ Ґ DǊŀȅ ōŀŎƪƎǊƻǳƴŘ
нΦ .ŀǎŜƭƛƴŜ Řŀǘŀ ǳǎŜŘ ǘƻ ŎŀƭŎǳƭŀǘŜ ǘǊƛƎƎŜǊ ǾŀƭǳŜǎ ƛƴ ƛǘŀƭƛŎǎ ŀƴŘ ōǊŀŎƪŜǘŜŘ ōȅ ǘƘƛŎƪ ƭƛƴŜǎ
оΦ {ǘǊƛƪŜǘƘǊƻǳƎƘ Ґ 5ŀǘŀ ǊŜƳƻǾŜŘ ŦǊƻƳ ōŀǎŜƭƛƴŜ
пΦ DǊŀȅŜŘ ƻǳǘ Ґ 5ŀǘŀ ǇǊŜǾƛƻǳǎƭȅ ǳǎŜŘ ōǳǘ ǊŜǇƭŀŎŜŘ tŀƎŜ нр ƻŦ тр 



¢ƻǘŀƭ 
!ƴǘƛƳƻƴȅ
όҡƎκ[ύ

¢ƻǘŀƭ 
!ǊǎŜƴƛŎ
όҡƎκ[ύ

¢ƻǘŀƭ 
.ŀǊƛǳƳ 
όҡƎκ[ύȫ

¢ƻǘŀƭ 
.ŜǊȅƭƭƛǳƳ 
όƳƎκ[ύ

¢ƻǘŀƭ 
/ŀŘƳƛǳƳ 
όҡƎκ[ύ

¢ƻǘŀƭ 
/ƘǊƻƳƛǳƳ 
όҡƎκ[ύ

¢ƻǘŀƭ 
/ƻōŀƭǘ 
όƳƎκ[ύ

 CƭǳƻǊƛŘŜ
όƳƎκ[ύ

¢ƻǘŀƭ [ŜŀŘ 
όƳƎκ[ύ

¢ƻǘŀƭ 
[ƛǘƘƛǳƳ 
όƳƎκ[ύȫ

¢ƻǘŀƭ 
aŜǊŎǳǊȅ 
όҡƎκ[ύ

¢ƻǘŀƭ 
aƻƭȅōŘŜƴǳƳ
όƳƎκ[ύ

 wŀŘƛǳƳ 
ннсҌнну
όǇ/ƛκ[ύ

¢ƻǘŀƭ 
{ŜƭŜƴƛǳƳ 
όҡƎκ[ύ

¢ƻǘŀƭ 
¢ƘŀƭƭƛǳƳ 
όƳƎκ[ύ

5ŜǘŜŎǘ нΦу ннΦр 5ŜǘŜŎǘ 5ŜǘŜŎǘ 5ŜǘŜŎǘ 5ŜǘŜŎǘ лΦнм 5ŜǘŜŎǘ лΦлоп 5ŜǘŜŎǘ 5ŜǘŜŎǘ мΦпс 5ŜǘŜŎǘ лΦлмоп

a/[ a/[ a/[ a/[ a/[ a/[ Ϡнрт a/[ Ϡнрт Ϡнрт a/[ Ϡнрт a/[ a/[ .YD
сΦл млΦл нллл лΦллп рΦл млл лΦллс пΦл лΦлмр лΦлп нΦл лΦм рΦл рлΦл лΦлмоп

{ŀƳǇƭƛƴƎ 
9ǾŜƴǘ 5ŀǘŜ

/ŀƭŎǳƭŀǘŜŘ .ŀŎƪƎǊƻǳƴŘ

DǊƻǳƴŘǿŀǘŜǊ tǊƻǘŜŎǘƛƻƴ {ǘŀƴŘŀǊŘ

¢ŀōƭŜ п a²πуфлу5
[ƻŎƪǿƻƻŘ Iƛƭƭǎ [[/ ό.ŀŎƪƎǊƻǳƴŘύ

[ƻŎƪǿƻƻŘ !ǎƘ 5ƛǎǇƻǎŀƭ {ƛǘŜ π DǊƻǳƴŘǿŀǘŜǊ !ƴŀƭȅǘƛŎŀƭ 5ŀǘŀ
//w !ǇǇŜƴŘƛȄ L± /ƻƴǎǘƛǘǳŜƴǘǎ

млκсκмффп ππғн ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππππ ππ
мκмлκмффр ππғн ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππππ ππ
пκммκмффр ππғн ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππππ ππ
тκмлκмффр ππғн ғнл ππ ππғнл ππ ππ ππ ππ ππ ππ ππππ ππ
млκмнκмффр ππғн ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππππ ππ
мκпκмффс ππғн ғнл ππ ππғнл ππ ππ ππ ππ ππ ππ ππππ ππ
пκуκмффс ππғн ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππππ ππ
тκмлκмффс ππғн ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππππ ππ
млκуκмффс ππғн ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππππ ππ
мκмпκмффт ππғн ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππππ ππ
пκмлκмффт ππғн ну ππ ππғмл ππ ππ ππ ππ ππ ππ ππππ ππ
рκтκмффт ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππғмΦо ππ
тκмсκмффт ππғнΦм ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππғмΦо ππ
млκнκмффт ππғмΦрππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππғмΦс ππ
мκмоκмффу ππғмс ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππғмΦс ππ
пκсκмффу ππғмнΦм ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππғмΦс ππ
тκмрκмффу ππғмсΦт нлΦм ππ ππғрΦт ππ ππ ππ ππ ππ ππ ππғмΦн ππ
млκрκмффу ππғмсΦт ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππғмΦм ππ
мκмнκмффф ππғмсΦт ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππғмΦм ππ
пκрκмффф ππғмрΦо ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππғмΦм ππ
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a/[ a/[ a/[ a/[ a/[ a/[ Ϡнрт a/[ Ϡнрт Ϡнрт a/[ Ϡнрт a/[ a/[ .YD
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{ŀƳǇƭƛƴƎ 
9ǾŜƴǘ 5ŀǘŜ

/ŀƭŎǳƭŀǘŜŘ .ŀŎƪƎǊƻǳƴŘ

DǊƻǳƴŘǿŀǘŜǊ tǊƻǘŜŎǘƛƻƴ {ǘŀƴŘŀǊŘ

¢ŀōƭŜ п a²πуфлу5
[ƻŎƪǿƻƻŘ Iƛƭƭǎ [[/ ό.ŀŎƪƎǊƻǳƴŘύ

[ƻŎƪǿƻƻŘ !ǎƘ 5ƛǎǇƻǎŀƭ {ƛǘŜ π DǊƻǳƴŘǿŀǘŜǊ !ƴŀƭȅǘƛŎŀƭ 5ŀǘŀ
//w !ǇǇŜƴŘƛȄ L± /ƻƴǎǘƛǘǳŜƴǘǎ

тκмоκмффф ππғмрΦо ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππғнΦн ππ
млκрκмффф ππғмрΦф нн ππ ππғнΦф ππ ππ ππ ππ ππ ππ ππғмΦр ππ
мκммκнллл ππғмрΦф олΦн ππ ππғнΦф ππ ππ ππ ππ ππ ππ ππғмΦр ππ
пκсκнллл ππғмрΦф ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππғнΦн ππ
тκммκнллл ππғмрΦн ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππғнΦп ππ
млκнκнллл ππғмрΦн ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππғнΦп ππ
мκмнκнллм ππғмрΦф ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππғнΦп ππ
сκмнκнллм ππғмпΦо ннΦм ππ ππғрΦо ππ ππ ππ ππ ππ ππ ππғнΦм ππ
фκрκнллм ππғмпΦо ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππғнΦм ππ
мнκпκнллм ππғму ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππғмΦо ππ
оκмнκнллн ππғсΦо ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππғсΦр ππ
сκнрκнллн ππғсΦо мфΦф ππ ππғмΦу ππ ππ ππ ππ ππ ππ ππғсΦр ππ
фκмфκнллн ππғтΦф ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππғуΦу ππ
мнκммκнллн ππғтΦф ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππғуΦу ππ
оκммκнлло ππғуΦс ππ ππ ғмΦм ππππ ππ ππ ππ ππ ππ ππғуΦм ππ
сκпκнлло ππғуΦс ππ ππ ғмΦм ππππ ππ ππ ππ ππ ππ ππғуΦм ππ
фκмсκнллоғфΦпғсΦф мсΦф ππ ғмΦм мΦоππ ππ ππ ππ ππ ππ ππғу ππ
мнκмтκнллоππ ғсΦф ππ ππ ғмΦм ππππ ππ ππ ππ ππ ππ ππғу ππ
оκмуκнллпππ ғрΦп ππ ππ ғлΦу ππππ ππ ππ ππ ππ ππ ππғтΦн ππ
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{ŀƳǇƭƛƴƎ 
9ǾŜƴǘ 5ŀǘŜ

/ŀƭŎǳƭŀǘŜŘ .ŀŎƪƎǊƻǳƴŘ
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¢ŀōƭŜ п a²πуфлу5
[ƻŎƪǿƻƻŘ Iƛƭƭǎ [[/ ό.ŀŎƪƎǊƻǳƴŘύ

[ƻŎƪǿƻƻŘ !ǎƘ 5ƛǎǇƻǎŀƭ {ƛǘŜ π DǊƻǳƴŘǿŀǘŜǊ !ƴŀƭȅǘƛŎŀƭ 5ŀǘŀ
//w !ǇǇŜƴŘƛȄ L± /ƻƴǎǘƛǘǳŜƴǘǎ

сκмсκнллпππ ғрΦп ππ ππ ғлΦу ππππ ππ ππ ππ ππ ππ ππғтΦн ππ
фκмрκнллпππ ғрΦф ππ ππ ғлΦр ππππ ππ ππ ππ ππ ππ ππғтΦо ππ
мнκмрκнллпғнΦмғрΦф мфΦр ππ ғлΦр оΦмππ ππ ππ ππ ππ ππ ππғтΦо ππ
оκолκнллрғнΦтғсΦт нлΦн ππ ғнΦн ғнΦрππ ππ ππ ππғлΦлфππ ππғтΦу ππ
сκмрκнллрππ ғсΦт ππ ππ ғнΦн ππππ ππ ππ ππғлΦммππ ππғтΦу ππ
фκмрκнллрππ ғсΦт ππ ππ ғнΦн ππππ ππ ππ ππғлΦммππ ππғтΦу ππ
мнκрκнллрππ ғф ππ ππ ғнΦн ππππ ππ ππ ππғлΦн ππ ππғф ππ
оκсκнллсππ ғф ππ ππ ғм ππ ππ ππ ππ ππғлΦн ππ ππғф ππ
сκмоκнллсғо ғмл мпΦф ππ ғн ғм ππ ππ ππ ππғлΦн ππ ππғмл ππ
фκммκнллсππ ғмл ππ ππ ғн ππ ππ ππ ππ ππғлΦн ππ ππғмл ππ
мнκпκнллсππ ғу ππ ππ ғм ππ ππ ππ ππ ππғлΦлуππ ππғу ππ
оκрκнллтππ ғу ππ ππ ғм ππ ππ ππ ππ ππғлΦлуππ ππғу ππ
сκмуκнллтππ ғф ππ ππ мΦо ππππ ππ ππ ππлΦмп ππ ππғр ππ
фκмлκнллтғм ғф мсΦл ππ ғм ғм ππ ππ ππ ππғлΦм ππ ππғр ππ
мнκммκнллтππ моΦсππ ππ мΦм ππππ ππ ππ ππлΦм ππ ππғт ππ
оκпκнллуғнΦуғтΦо мтΦл ππ ғлΦс ғмΦмππ ππ ππ ππғлΦлсππ ππфΦн ππ
сκмлκнллуғнΦоғфΦт мсΦн ππ ғмΦо мΦфππ ππ ππ ππғлΦм ππ ππғмл ππ
фκуκнллуғнΦоғфΦт мрΦс ππ ғмΦо ғмΦмππ ππ ππ ππғлΦлнππ ππғмл ππ
мнκмκнллуғоΦмғфΦр муΦр ππ ғлΦф ғмΦнππ ππ ππ ππғлΦлнππ ππғрΦт ππ
оκфκнллфғоΦмғфΦр мфΦр ππ ғлΦф ғмΦнππ ππ ππ ππғлΦлнππ ππғрΦт ππ
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[ƻŎƪǿƻƻŘ !ǎƘ 5ƛǎǇƻǎŀƭ {ƛǘŜ π DǊƻǳƴŘǿŀǘŜǊ !ƴŀƭȅǘƛŎŀƭ 5ŀǘŀ
//w !ǇǇŜƴŘƛȄ L± /ƻƴǎǘƛǘǳŜƴǘǎ

сκмсκнллфππ ғоΦр ππ ππ ғлΦт ππππ ππ ππ ππғлΦлнππ ππғсΦу ππ
фκмκнллфππ ғоΦр ππ ππ ғлΦт ππππ ππ ππ ππғлΦлмππ ππмрΦо ππ
мнκтκнллфππ ғсΦт ππ ππ ғмΦн ππππ ππ ππ ππғлΦлмππ ππғтΦн ππ
оκфκнлмлππ ғсΦт ππ ππ ғмΦн ππππ ππ ππ ππғлΦлнππ ππғтΦн ππ
сκтκнлмлғнΦтғсΦм мтΦу ππ ғлΦс лΦусππ ππ ππ ππғлΦлнππ ππғтΦф ππ
фκмпκнлмлππ ғсΦм ππ ππ ғлΦс ππππ ππ ππ ππғлΦлнππ ππғтΦф ππ
мнκмоκнлмлππ сΦу ππ ππ ғлΦу ππππ ππ ππ ππғлΦлнππ ππғтΦт ππ
оκуκнлммππ ғфΦс ππ ππ ғлΦу ππππ ππ ππ ππғлΦлнππ ππғтΦо ππ
сκмпκнлммππ ғфΦс ππ ππ ғлΦу ππππ ππ ππ ππғлΦлнππ ππғтΦо ππ
фκнтκнлммғсΦуғрΦс муΦл ππ ғлΦоо мΦоππ ππ ππ ππғлΦмнππ ππғуΦт ππ
мнκмфκнлммғмΦмпғнΦн омΦл ππ лΦнп ғрππ ππ ππ ππғлΦлфуππ ππғмΦрнππ
оκмнκнлмнππ ғр ππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғр ππ
сκнтκнлмнππ т ππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғр ππ
уκнуκнлмнππ ғр ππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғр ππ
млκфκнлмнππ ғр мпΦт ππ ғр ғрΦм ππ ππ ππ ππғлΦн ππ ππғр ππ
нκрκнлмоғмΦм ғнΦнмрΦн ππ ғр ғрΦм ππ ππ ππ ππғлΦмр ππ ππғмΦр ππ
пκмсκнлмоππ тΦлнππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғр ππ
тκмсκнлмоππ ғр ππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғр ππ
млκфκнлмоππ ғр ππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғр ππ
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a/[ a/[ a/[ a/[ a/[ a/[ Ϡнрт a/[ Ϡнрт Ϡнрт a/[ Ϡнрт a/[ a/[ .YD
сΦл млΦл нллл лΦллп рΦл млл лΦллс пΦл лΦлмр лΦлп нΦл лΦм рΦл рлΦл лΦлмоп

{ŀƳǇƭƛƴƎ 
9ǾŜƴǘ 5ŀǘŜ

/ŀƭŎǳƭŀǘŜŘ .ŀŎƪƎǊƻǳƴŘ

DǊƻǳƴŘǿŀǘŜǊ tǊƻǘŜŎǘƛƻƴ {ǘŀƴŘŀǊŘ

¢ŀōƭŜ п a²πуфлу5
[ƻŎƪǿƻƻŘ Iƛƭƭǎ [[/ ό.ŀŎƪƎǊƻǳƴŘύ

[ƻŎƪǿƻƻŘ !ǎƘ 5ƛǎǇƻǎŀƭ {ƛǘŜ π DǊƻǳƴŘǿŀǘŜǊ !ƴŀƭȅǘƛŎŀƭ 5ŀǘŀ
//w !ǇǇŜƴŘƛȄ L± /ƻƴǎǘƛǘǳŜƴǘǎ

мκнлκнлмпππ ғр ππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғр ππ
пκтκнлмпғн рΦпмрΦр ππ ғр ғр ππ ππ ππ ππғлΦн ππ ππғр ππ
тκтκнлмпππ ғр ππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғр ππ
млκнлκнлмпππ ғр ππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғр ππ
оκноκнлмрππ ғр ππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғр ππ
сκнпκнлмрππ ғр ππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғр ππ
фκнуκнлмрғоΦт ғр ғнлл ππ ғр ғр ππ ππ ππ ππғлΦн ππ ππғр ππ
ммκмуκнлмрππ ғр ππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғр ππ
оκмрκнлмсππ ғр ππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғр ππ
сκмоκнлмсππ сΦфрππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғр ππ
фκмпκнлмсππ рΦутππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғр ππ
мнκсκнлмсғнΦттΦтумрΦр ππ ғр ғр ππ ππ ππ ππғлΦн ππ ππғр ππ
оκолκнлмтғнΦт ғр ғнлл ππ ғр ғр ππ ππ ππ ππғлΦн ππ ππғр ππ
сκнфκнлмтππ ғр ππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғр ππ
фκнлκнлмтππ ғр ππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғр ππ
мнκнтκнлмтππ ғр ππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғр ππ
оκнфκнлмуππ ғр ππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғр ππ
сκнмκнлмуғмΦусғмл муΦм ππ ғр ғмл ππ ππ ππ ππғлΦн ππ ππғр ππ
фκнсκнлмуππ сΦлуππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғр ππ
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a/[ a/[ a/[ a/[ a/[ a/[ Ϡнрт a/[ Ϡнрт Ϡнрт a/[ Ϡнрт a/[ a/[ .YD
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{ŀƳǇƭƛƴƎ 
9ǾŜƴǘ 5ŀǘŜ

/ŀƭŎǳƭŀǘŜŘ .ŀŎƪƎǊƻǳƴŘ

DǊƻǳƴŘǿŀǘŜǊ tǊƻǘŜŎǘƛƻƴ {ǘŀƴŘŀǊŘ

¢ŀōƭŜ п a²πуфлу5
[ƻŎƪǿƻƻŘ Iƛƭƭǎ [[/ ό.ŀŎƪƎǊƻǳƴŘύ

[ƻŎƪǿƻƻŘ !ǎƘ 5ƛǎǇƻǎŀƭ {ƛǘŜ π DǊƻǳƴŘǿŀǘŜǊ !ƴŀƭȅǘƛŎŀƭ 5ŀǘŀ
//w !ǇǇŜƴŘƛȄ L± /ƻƴǎǘƛǘǳŜƴǘǎ

мнκмнκнлмуππ ғр ππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғр ππ
оκмуκнлмфππ ғр ππ ғлΦллнғр ππ ғлΦллнғлΦрғлΦллр ғлΦлн ғлΦн ғлΦлм ғмΦмп ғрғлΦллу
сκмфκнлмфππ ғр ππ ғлΦллнғр ππ ғлΦллнғлΦнғлΦллр ғлΦлн ғлΦн ғлΦлм ғмΦст ғрғлΦллу
фκмуκнлмфғсΦт ғмл мрΦу ғлΦллмғр ғмл ғлΦллмғлΦнғлΦллр ғлΦлот ғлΦн ғлΦлм ғмΦор ғрғлΦллр
ммκнлκнлмфππ ғр ππ ғлΦллмғр ππ ғлΦллмғлΦнғлΦллр ғлΦлот ғлΦн ғлΦлм мΦпн ғрғлΦллр
оκммκнлнлππ сΦрпππ ғлΦллмғр ππ ғлΦллмғлΦнғлΦллрлΦлстғлΦн ғлΦлм ғмΦму ғрлΦллу
сκнпκнлнлππ ғр ππ ғлΦллмғр ππ ғлΦллмғлΦнғлΦллр ғлΦлот ғлΦн ғлΦлм ғлΦсл ғр ғлΦллр
фκноκнлнлғсΦтғмл мсΦмғлΦллмғр ғмл ғлΦллмғлΦнғлΦллр ғлΦлпм ғлΦн ғлΦлм мΦрр ғр ғлΦллр
мнκтκнлнлππ ғр ππ ғлΦллмғр ππ ғлΦллмлΦнмғлΦллрғлΦлотғлΦн ғлΦлмғмΦссғр лΦлмп
оκмκнлнмғлΦпсΦмсмтΦлғлΦллмғр ғр ғлΦллмлΦоп ғлΦллр ғлΦлопғлΦнғлΦлмғмΦрсғр ғлΦлллр
сκмтκнлнмππ ғр ππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғр ππ
фκннκнлнмғрΦн ғмл мпΦуғлΦллмғр ғмлғлΦллмлΦомғлΦллрлΦоопғлΦнғлΦлм ғмΦонғр ғлΦлллр
мнκмрκнлнмππ ғр ππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғр ғлΦлло
оκннκнлннлΦу ғмл моΦлғлΦллмғр ғр ғлΦллмлΦнплΦллуғлΦлпмғлΦнғлΦлм ғмΦнфғр ғлΦлллр
сκнпκнлннππ ғмл ππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғр ғлΦллло
фκмрκнлннғлΦп оΦн мрΦуғлΦллмғр ғп ғлΦллмлΦнрππ лΦмптғлΦнғлΦлмғмΦсуғр ғлΦлллр
мнκтκнлннππ ғмΦлππ ππғмΦл ππ ππ ππ ғлΦллр ππғлΦн ππ ππғр ғлΦллло
оκннκнлнонΦо ғмΦлмрΦл ғлΦлллрғмΦл ғрғлΦллр ғлΦн ғлΦллрлΦомнғлΦнғлΦлм ғмΦстғр ғлΦлллр
сκнуκнлноππ ғмΦлππ ππғмΦл ππππ ππ ππ ππғлΦн ππ ππғр ғлΦллло
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a/[ a/[ a/[ a/[ a/[ a/[ Ϡнрт a/[ Ϡнрт Ϡнрт a/[ Ϡнрт a/[ a/[ .YD
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¢ŀōƭŜ п a²πуфлу5
[ƻŎƪǿƻƻŘ Iƛƭƭǎ [[/ ό.ŀŎƪƎǊƻǳƴŘύ

[ƻŎƪǿƻƻŘ !ǎƘ 5ƛǎǇƻǎŀƭ {ƛǘŜ π DǊƻǳƴŘǿŀǘŜǊ !ƴŀƭȅǘƛŎŀƭ 5ŀǘŀ
//w !ǇǇŜƴŘƛȄ L± /ƻƴǎǘƛǘǳŜƴǘǎ

фκнлκнлноғлΦпκғлΦпнΦтw мтΦл ғлΦлллрғмΦл ғмлғлΦллр лΦнм ғлΦллр ғлΦлнрғлΦнғлΦлм ғмΦпфғр ғлΦлллр
млκнпκнлноππ ғмΦлππ ππғмΦл ππππ ππ ππ ππғлΦн ππ ππғр ππ
оκнмκнлнпғлΦпғмΦлмрΦл ғлΦлллрғмΦл ғрғлΦллр ғлΦн ғлΦллрлΦлсрғлΦнғлΦлм ғмΦплғр ғлΦлллр
сκнсκнлнпππ ғмΦлππ ππ ғмΦл ππππ ππ ππ ππғлΦн ππ ππғр ππ
фκнтκнлнпғлΦп сΦф мпΦлғлΦлллрғмΦлғоΦтғлΦллр ғлΦн ғлΦллрлΦлрпғлΦнғлΦлммΦсуғр ғлΦлллр
мнκнлκнлнпππ ғмΦлππ ππ ғмΦл ππ ππ ππ ππ ππ ғлΦн ππ ππ ғр ππ
оκмфκнлнрғлΦп ғмΦлмсΦлғлΦлллрғмΦлғоΦтғлΦллр ғлΦн ғлΦллрлΦлсоғлΦнғлΦлм ғнΦлсғр ғлΦлллр
сκмфκнлнрππ ғмΦл ππ ππ ғмΦл ππ ππ ππ ππ ππғлΦн ππ ππғр ππ
фκнрκнлнрғлΦп ғмΦлмоΦнғлΦлллрғмΦлғмлғлΦллр ғлΦн ғлΦллрлΦлрмғлΦн ғлΦлм ғмΦртғр ғлΦлллр
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млκмсκмфуф ππрΦт поΦт ππ ππғмл ππ ππ ππ ππ ππ ππ ππ ππ ππ
мκрκмффл ππғр ор ππ ππғмл ππ ππ ππ ππ ππ ππ ππғмл ππ
пκмфκмффл ππғр ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππππ ππ
тκммκмффл ππғр нр ππ ππғмл ππ ππ ππ ππ ππ ππ ππғмл ππ
млκнпκмффл ππғр ом ππ ππғмл ππ ππ ππ ππ ππ ππ ππғмл ππ
мκолκмффм ππғр ол ππ ππғмл ππ ππ ππ ππ ππ ππ ππғмл ππ
млκмлκмффм ππғр но ππ ππғмл ππ ππ ππ ππ ππ ππ ππғмл ππ
мκмлκмффн ππн но ππ ππғн ππ ππ ππ ππ ππ ππ ππғо ππ
пκтκмффн ππо нр ππ ππғн ππ ππ ππ ππ ππ ππ ππғо ππ
тκуκмффн ππм ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππππ ππ
млκмпκмффн ππғнл ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππππ ππ
мκмрκмффо ππғнл ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππππ ππ
пκтκмффо ππππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππғмр ππ
тκмоκмффо ππғн ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππππ ππ
млκмфκмффо ππп ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππππ ππ
мκмоκмффп ππғп ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππππ ππ
пκтκмффп ππғн ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππππ ππ
тκмнκмффп ππғн ғнл ππ ππғнл ππ ππ ππ ππ ππ ππ ππππ ππ

{ŀƳǇƭƛƴƎ 
9ǾŜƴǘ 5ŀǘŜ
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¢ŀōƭŜ р a²πуфлф{I
[ƻŎƪǿƻƻŘ Iƛƭƭǎ [[/ ό5ƻǿƴƎǊŀŘƛŜƴǘύ

[ƻŎƪǿƻƻŘ !ǎƘ 5ƛǎǇƻǎŀƭ {ƛǘŜ π DǊƻǳƴŘǿŀǘŜǊ !ƴŀƭȅǘƛŎŀƭ 5ŀǘŀ
//w !ǇǇŜƴŘƛȄ L± /ƻƴǎǘƛǘǳŜƴǘǎ
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a/[ a/[ a/[ a/[ a/[ a/[ Ϡнрт a/[ Ϡнрт Ϡнрт a/[ Ϡнрт a/[ a/[ a/[
сΦл млΦл нллл лΦллп рΦл млл лΦллс пΦл лΦлмр лΦлп нΦл лΦм рΦл рлΦл лΦллн

{ŀƳǇƭƛƴƎ 
9ǾŜƴǘ 5ŀǘŜ

/ŀƭŎǳƭŀǘŜŘ .ŀŎƪƎǊƻǳƴŘ

DǊƻǳƴŘǿŀǘŜǊ tǊƻǘŜŎǘƛƻƴ {ǘŀƴŘŀǊŘ

¢ŀōƭŜ р a²πуфлф{I
[ƻŎƪǿƻƻŘ Iƛƭƭǎ [[/ ό5ƻǿƴƎǊŀŘƛŜƴǘύ

[ƻŎƪǿƻƻŘ !ǎƘ 5ƛǎǇƻǎŀƭ {ƛǘŜ π DǊƻǳƴŘǿŀǘŜǊ !ƴŀƭȅǘƛŎŀƭ 5ŀǘŀ
//w !ǇǇŜƴŘƛȄ L± /ƻƴǎǘƛǘǳŜƴǘǎ

млκсκмффп ππр ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππππ ππ
мκмлκмффр ππп ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππππ ππ
пκммκмффр ππо ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππππ ππ
тκмлκмффр ππо нр ππ ππғнл ππ ππ ππ ππ ππ ππ ππππ ππ
млκммκмффр ππо ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππππ ππ
мκпκмффс ππт ғнл ππ ππғнл ππ ππ ππ ππ ππ ππ ππππ ππ
пκуκмффс ππс ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππππ ππ
тκмлκмффс ππн ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππππ ππ
млκфκмффс ππғн ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππππ ππ
мκмпκмффт ππо ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππππ ππ
пκфκмффт ππрΦн ом ππ ππғмл ππ ππ ππ ππ ππ ππ ππππ ππ
рκуκмффт ππ ππππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππғмΦо ππ
тκмрκмффт ππоΦн ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππғмΦо ππ
млκнκмффт ππсΦо ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππғмΦс ππ
мκмоκмффу ππғмс ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππғмΦс ππ
пκтκмффу ππғмнΦм ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππғмΦс ππ
тκмсκмффу ππғмсΦт нтΦс ππ ππғрΦт ππ ππ ππ ππ ππ ππ ππғмΦн ππ
млκсκмффу ππғмсΦт ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππғмΦм ππ
мκмнκмффф ππғмсΦт ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππғмΦм ππ
пκсκмффф ππғмрΦо ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππғмΦм ππ
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όƳƎκ[ύ
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ннсҌнну
όǇ/ƛκ[ύ

¢ƻǘŀƭ 
{ŜƭŜƴƛǳƳ 
όҡƎκ[ύ

¢ƻǘŀƭ 
¢ƘŀƭƭƛǳƳ 
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{ŀƳǇƭƛƴƎ 
9ǾŜƴǘ 5ŀǘŜ

/ŀƭŎǳƭŀǘŜŘ .ŀŎƪƎǊƻǳƴŘ

DǊƻǳƴŘǿŀǘŜǊ tǊƻǘŜŎǘƛƻƴ {ǘŀƴŘŀǊŘ

¢ŀōƭŜ р a²πуфлф{I
[ƻŎƪǿƻƻŘ Iƛƭƭǎ [[/ ό5ƻǿƴƎǊŀŘƛŜƴǘύ

[ƻŎƪǿƻƻŘ !ǎƘ 5ƛǎǇƻǎŀƭ {ƛǘŜ π DǊƻǳƴŘǿŀǘŜǊ !ƴŀƭȅǘƛŎŀƭ 5ŀǘŀ
//w !ǇǇŜƴŘƛȄ L± /ƻƴǎǘƛǘǳŜƴǘǎ

тκмпκмффф ππғмрΦо ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππғнΦн ππ
млκсκмффф ππғмрΦф нпΦр ππ ππғнΦф ππ ππ ππ ππ ππ ππ ππғмΦр ππ
мκммκнллл ππғмрΦф нтΦм ππ ππғнΦф ππ ππ ππ ππ ππ ππ ππғмΦр ππ
пκрκнллл ππғмрΦф ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππғнΦн ππ
тκммκнллл ππғмрΦн ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππнΦс ππ
млκпκнллл ππғмрΦн ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππғнΦп ππ
мκмлκнллм ππғмрΦф ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππғнΦп ππ
сκмнκнллм ππғмпΦо нпΦо ππ ππғрΦо ππ ππ ππ ππ ππ ππ ππғнΦм ππ
фκрκнллм ππғмпΦо ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππпΦс ππ
мнκпκнллм ππғму ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππмΦу ππ
оκмнκнллн ππғсΦо ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππғсΦр ππ
сκнрκнллн ππмоΦномΦт ππ ππғмΦу ππ ππ ππ ππ ππ ππ ππғсΦр ππ
фκмуκнллн ππмп ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππғуΦу ππ
мнκмлκнллн ππғтΦф ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππғуΦу ππ
оκммκнлло ππππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππππ ππ
оκмнκнлло ππғуΦс ππ ππ ғмΦм ππππ ππ ππ ππ ππ ππ ππғуΦм ππ
сκоκнлло ππфΦс ππ ππ ғмΦм ππππ ππ ππ ππ ππ ππ ππғуΦм ππ
фκмрκнлло ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππππ ππ
фκмсκнллоғфΦп фΦрнмΦм ππ ғмΦм ғмππ ππ ππ ππ ππ ππ ππғу ππ
мнκмтκнллоππ ғсΦф ππ ππ ғмΦм ππππ ππ ππ ππ ππ ππ ππмлΦс ππ
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όƳƎκ[ύ

¢ƻǘŀƭ [ŜŀŘ 
όƳƎκ[ύ

¢ƻǘŀƭ 
[ƛǘƘƛǳƳ 
όƳƎκ[ύȫ

¢ƻǘŀƭ 
aŜǊŎǳǊȅ 
όҡƎκ[ύ

¢ƻǘŀƭ 
aƻƭȅōŘŜƴǳƳ
όƳƎκ[ύ

 wŀŘƛǳƳ 
ннсҌнну
όǇ/ƛκ[ύ

¢ƻǘŀƭ 
{ŜƭŜƴƛǳƳ 
όҡƎκ[ύ

¢ƻǘŀƭ 
¢ƘŀƭƭƛǳƳ 
όƳƎκ[ύ

лΦпо тΦс опΦу 5ŜǘŜŎǘ 5ŜǘŜŎǘ 5ŜǘŜŎǘ 5ŜǘŜŎǘ мΦнф 5ŜǘŜŎǘ 5ŜǘŜŎǘ 5ŜǘŜŎǘ лΦлно 5ŜǘŜŎǘ 5ŜǘŜŎǘ 5ŜǘŜŎǘ

a/[ a/[ a/[ a/[ a/[ a/[ Ϡнрт a/[ Ϡнрт Ϡнрт a/[ Ϡнрт a/[ a/[ a/[
сΦл млΦл нллл лΦллп рΦл млл лΦллс пΦл лΦлмр лΦлп нΦл лΦм рΦл рлΦл лΦллн

{ŀƳǇƭƛƴƎ 
9ǾŜƴǘ 5ŀǘŜ

/ŀƭŎǳƭŀǘŜŘ .ŀŎƪƎǊƻǳƴŘ

DǊƻǳƴŘǿŀǘŜǊ tǊƻǘŜŎǘƛƻƴ {ǘŀƴŘŀǊŘ

¢ŀōƭŜ р a²πуфлф{I
[ƻŎƪǿƻƻŘ Iƛƭƭǎ [[/ ό5ƻǿƴƎǊŀŘƛŜƴǘύ

[ƻŎƪǿƻƻŘ !ǎƘ 5ƛǎǇƻǎŀƭ {ƛǘŜ π DǊƻǳƴŘǿŀǘŜǊ !ƴŀƭȅǘƛŎŀƭ 5ŀǘŀ
//w !ǇǇŜƴŘƛȄ L± /ƻƴǎǘƛǘǳŜƴǘǎ

оκмуκнллпππ млΦсππ ππ ғлΦу ππππ ππ ππ ππ ππ ππ ππғтΦн ππ
сκмтκнллпππ сΦп ππ ππ мΦн ππππ ππ ππ ππ ππ ππ ππғтΦн ππ
фκмрκнллпππ ғрΦф ππ ππ ғлΦр ππππ ππ ππ ππ ππ ππ ππғтΦо ππ
мнκмпκнллпғнΦм с ннΦо ππ ғлΦр оΦсππ ππ ππ ππ ππ ππ ππғтΦо ππ
оκнфκнллрғнΦтғсΦт нпΦп ππ ғнΦн оΦнππ ππ ππ ππғлΦлфππ ππғтΦу ππ
сκмрκнллрππ ғсΦт ππ ππ ғнΦн ππππ ππ ππ ππғлΦммππ ππғтΦу ππ
фκмрκнллрππ ғсΦт ππ ππ ғнΦн ππππ ππ ππ ππғлΦммππ ππғтΦу ππ
мнκрκнллрππ ғф ππ ππ ғнΦн ππππ ππ ππ ππғлΦн ππ ππғф ππ
оκтκнллсππ ғф ππ ππ ғм ππ ππ ππ ππ ππғлΦн ππ ππғф ππ
сκмоκнллсғо ғмл нрΦр ππ ғн ғм ππ ππ ππ ππғлΦн ππ ππғмл ππ
фκмнκнллсππ ғмл ππ ππ ғн ππ ππ ππ ππ ππғлΦн ππ ππғмл ππ
мнκрκнллсππ ғу ππ ππ ғм ππ ππ ππ ππ ππғлΦлуππ ππғу ππ
оκсκнллтππ ф ππ ππ ғм ππ ππ ππ ππ ππғлΦлуππ ππғу ππ
сκмфκнллтππ ғф ππ ππ ғм ππ ππ ππ ππ ππлΦмм ππ ππғр ππ
фκммκнллтғм ғф мтΦс ππ ғм ғм ππ ππ ππ ππғлΦм ππ ππғр ππ
мнκммκнллтππ ғтΦо ππ ππ ғлΦс ππππ ππ ππ ππлΦм ππ ππғт ππ
оκпκнллуғнΦуғтΦо нмΦу ππ ғлΦс ғмΦмππ ππ ππ ππғлΦлсππ ππтΦм ππ
сκммκнллуғнΦоғфΦт нмΦо ππ ғмΦо нΦпππ ππ ππ ππғлΦм ππ ππғмл ππ
сκмсκнллуππ ғфΦт ππ ππ ππ ππ ππ ππ ππ ππππ ππ ππ ππ ππ
фκфκнллуғнΦоғфΦт муΦп ππ ғмΦо ғмΦмππ ππ ππ ππғлΦлнππ ππғмл ππ

 мΦ {{Lǎ Ґ .ƻƭŘΤ Dt{ 9ȄŎŜŜŘŀƴŎŜ Ґ DǊŀȅ ōŀŎƪƎǊƻǳƴŘ
нΦ .ŀǎŜƭƛƴŜ Řŀǘŀ ǳǎŜŘ ǘƻ ŎŀƭŎǳƭŀǘŜ ǘǊƛƎƎŜǊ ǾŀƭǳŜǎ ƛƴ ƛǘŀƭƛŎǎ ŀƴŘ ōǊŀŎƪŜǘŜŘ ōȅ ǘƘƛŎƪ ƭƛƴŜǎ
оΦ {ǘǊƛƪŜǘƘǊƻǳƎƘ Ґ 5ŀǘŀ ǊŜƳƻǾŜŘ ŦǊƻƳ ōŀǎŜƭƛƴŜ
пΦ DǊŀȅŜŘ ƻǳǘ Ґ 5ŀǘŀ ǇǊŜǾƛƻǳǎƭȅ ǳǎŜŘ ōǳǘ ǊŜǇƭŀŎŜŘ tŀƎŜ ос ƻŦ тр 



¢ƻǘŀƭ 
!ƴǘƛƳƻƴȅ
όҡƎκ[ύ

¢ƻǘŀƭ 
!ǊǎŜƴƛŎ
όҡƎκ[ύ

¢ƻǘŀƭ 
.ŀǊƛǳƳ 
όҡƎκ[ύȫ

¢ƻǘŀƭ 
.ŜǊȅƭƭƛǳƳ 
όƳƎκ[ȫ

¢ƻǘŀƭ 
/ŀŘƳƛǳƳ 
όҡƎκ[ύ

¢ƻǘŀƭ 
/ƘǊƻƳƛǳƳ 
όҡƎκ[ύ

¢ƻǘŀƭ 
/ƻōŀƭǘ 
όƳƎκ[ύ

 CƭǳƻǊƛŘŜ
όƳƎκ[ύ

¢ƻǘŀƭ [ŜŀŘ 
όƳƎκ[ύ

¢ƻǘŀƭ 
[ƛǘƘƛǳƳ 
όƳƎκ[ύȫ

¢ƻǘŀƭ 
aŜǊŎǳǊȅ 
όҡƎκ[ύ

¢ƻǘŀƭ 
aƻƭȅōŘŜƴǳƳ
όƳƎκ[ύ

 wŀŘƛǳƳ 
ннсҌнну
όǇ/ƛκ[ύ

¢ƻǘŀƭ 
{ŜƭŜƴƛǳƳ 
όҡƎκ[ύ

¢ƻǘŀƭ 
¢ƘŀƭƭƛǳƳ 
όƳƎκ[ύ

лΦпо тΦс опΦу 5ŜǘŜŎǘ 5ŜǘŜŎǘ 5ŜǘŜŎǘ 5ŜǘŜŎǘ мΦнф 5ŜǘŜŎǘ 5ŜǘŜŎǘ 5ŜǘŜŎǘ лΦлно 5ŜǘŜŎǘ 5ŜǘŜŎǘ 5ŜǘŜŎǘ

a/[ a/[ a/[ a/[ a/[ a/[ Ϡнрт a/[ Ϡнрт Ϡнрт a/[ Ϡнрт a/[ a/[ a/[
сΦл млΦл нллл лΦллп рΦл млл лΦллс пΦл лΦлмр лΦлп нΦл лΦм рΦл рлΦл лΦллн

{ŀƳǇƭƛƴƎ 
9ǾŜƴǘ 5ŀǘŜ

/ŀƭŎǳƭŀǘŜŘ .ŀŎƪƎǊƻǳƴŘ

DǊƻǳƴŘǿŀǘŜǊ tǊƻǘŜŎǘƛƻƴ {ǘŀƴŘŀǊŘ

¢ŀōƭŜ р a²πуфлф{I
[ƻŎƪǿƻƻŘ Iƛƭƭǎ [[/ ό5ƻǿƴƎǊŀŘƛŜƴǘύ

[ƻŎƪǿƻƻŘ !ǎƘ 5ƛǎǇƻǎŀƭ {ƛǘŜ π DǊƻǳƴŘǿŀǘŜǊ !ƴŀƭȅǘƛŎŀƭ 5ŀǘŀ
//w !ǇǇŜƴŘƛȄ L± /ƻƴǎǘƛǘǳŜƴǘǎ

мнκнκнллуғоΦмғфΦр нмΦу ππ ғлΦф ғмΦнππ ππ ππ ππғлΦлнππ ππғрΦт ππ
оκмлκнллфғоΦммлΦрмфΦм ππ ғлΦф ғмΦнππ ππ ππ ππғлΦлнππ ππғрΦт ππ
сκмсκнллфππ ғоΦр ππ ππ ғлΦт ππππ ππ ππ ππғлΦлнππ ππғсΦу ππ
фκнκнллфππ фΦм ππ ππ ғлΦт ππππ ππ ππ ππғлΦлмππ ππғсΦу ππ
мнκуκнллфππ ғсΦт ππ ππ ғмΦн ππππ ππ ππ ππғлΦлмππ ππғтΦн ππ
оκмлκнлмлππ ғсΦт ππ ππ ғмΦн ππππ ππ ππ ππғлΦлнππ ππғтΦн ππ
сκуκнлмлғнΦт тΦрнрΦр ππ ғлΦс лΦунππ ππ ππ ππғлΦлнππ ππғтΦф ππ
фκмрκнлмлππ ғсΦм ππ ππ ғлΦс ππππ ππ ππ ππғлΦлнππ ππғтΦф ππ
мнκмрκнлмлππ ғрΦф ππ ππ ғлΦу ππππ ππ ππ ππғлΦлнππ ππуΦф ππ
оκфκнлммππ ғфΦс ππ ππ ғлΦу ππππ ππ ππ ππғлΦлнππ ππғтΦо ππ
сκмрκнлммππ ғфΦс ππ ππ ғлΦу ππππ ππ ππ ππғлΦлнππ ππғтΦо ππ
фκнтκнлммғсΦу сΦо нм ππ ғлΦоо ғлΦутππ ππ ππ ππғлΦмнππ ππғуΦт ππ
мнκнлκнлммғмΦмпнΦс ππ ππ ғлΦнм ғрππ ππ ππ ππғлΦлфуππ ππғмΦрнππ
оκмнκнлмнππ у ππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғр ππ
сκнтκнлмнππ с ππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғр ππ
уκнуκнлмнππ у ππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғр ππ
млκфκнлмнππ т ғнлл ππ ғр ғрΦм ππ ππ ππ ππғлΦн ππ ππғр ππ
нκрκнлмоғмΦм рΦотннΦм ππ ғлΦнм ғрΦм ππ ππ ππ ππғлΦмр ππ ππғмΦр ππ
пκмсκнлмоππ тΦроππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғр ππ
тκмсκнлмоππ ғр ππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғр ππ
 мΦ {{Lǎ Ґ .ƻƭŘΤ Dt{ 9ȄŎŜŜŘŀƴŎŜ Ґ DǊŀȅ ōŀŎƪƎǊƻǳƴŘ
нΦ .ŀǎŜƭƛƴŜ Řŀǘŀ ǳǎŜŘ ǘƻ ŎŀƭŎǳƭŀǘŜ ǘǊƛƎƎŜǊ ǾŀƭǳŜǎ ƛƴ ƛǘŀƭƛŎǎ ŀƴŘ ōǊŀŎƪŜǘŜŘ ōȅ ǘƘƛŎƪ ƭƛƴŜǎ
оΦ {ǘǊƛƪŜǘƘǊƻǳƎƘ Ґ 5ŀǘŀ ǊŜƳƻǾŜŘ ŦǊƻƳ ōŀǎŜƭƛƴŜ
пΦ DǊŀȅŜŘ ƻǳǘ Ґ 5ŀǘŀ ǇǊŜǾƛƻǳǎƭȅ ǳǎŜŘ ōǳǘ ǊŜǇƭŀŎŜŘ tŀƎŜ от ƻŦ тр 



¢ƻǘŀƭ 
!ƴǘƛƳƻƴȅ
όҡƎκ[ύ

¢ƻǘŀƭ 
!ǊǎŜƴƛŎ
όҡƎκ[ύ

¢ƻǘŀƭ 
.ŀǊƛǳƳ 
όҡƎκ[ύȫ

¢ƻǘŀƭ 
.ŜǊȅƭƭƛǳƳ 
όƳƎκ[ȫ

¢ƻǘŀƭ 
/ŀŘƳƛǳƳ 
όҡƎκ[ύ

¢ƻǘŀƭ 
/ƘǊƻƳƛǳƳ 
όҡƎκ[ύ

¢ƻǘŀƭ 
/ƻōŀƭǘ 
όƳƎκ[ύ

 CƭǳƻǊƛŘŜ
όƳƎκ[ύ

¢ƻǘŀƭ [ŜŀŘ 
όƳƎκ[ύ

¢ƻǘŀƭ 
[ƛǘƘƛǳƳ 
όƳƎκ[ύȫ

¢ƻǘŀƭ 
aŜǊŎǳǊȅ 
όҡƎκ[ύ

¢ƻǘŀƭ 
aƻƭȅōŘŜƴǳƳ
όƳƎκ[ύ

 wŀŘƛǳƳ 
ннсҌнну
όǇ/ƛκ[ύ

¢ƻǘŀƭ 
{ŜƭŜƴƛǳƳ 
όҡƎκ[ύ

¢ƻǘŀƭ 
¢ƘŀƭƭƛǳƳ 
όƳƎκ[ύ

лΦпо тΦс опΦу 5ŜǘŜŎǘ 5ŜǘŜŎǘ 5ŜǘŜŎǘ 5ŜǘŜŎǘ мΦнф 5ŜǘŜŎǘ 5ŜǘŜŎǘ 5ŜǘŜŎǘ лΦлно 5ŜǘŜŎǘ 5ŜǘŜŎǘ 5ŜǘŜŎǘ

a/[ a/[ a/[ a/[ a/[ a/[ Ϡнрт a/[ Ϡнрт Ϡнрт a/[ Ϡнрт a/[ a/[ a/[
сΦл млΦл нллл лΦллп рΦл млл лΦллс пΦл лΦлмр лΦлп нΦл лΦм рΦл рлΦл лΦллн

{ŀƳǇƭƛƴƎ 
9ǾŜƴǘ 5ŀǘŜ

/ŀƭŎǳƭŀǘŜŘ .ŀŎƪƎǊƻǳƴŘ

DǊƻǳƴŘǿŀǘŜǊ tǊƻǘŜŎǘƛƻƴ {ǘŀƴŘŀǊŘ

¢ŀōƭŜ р a²πуфлф{I
[ƻŎƪǿƻƻŘ Iƛƭƭǎ [[/ ό5ƻǿƴƎǊŀŘƛŜƴǘύ

[ƻŎƪǿƻƻŘ !ǎƘ 5ƛǎǇƻǎŀƭ {ƛǘŜ π DǊƻǳƴŘǿŀǘŜǊ !ƴŀƭȅǘƛŎŀƭ 5ŀǘŀ
//w !ǇǇŜƴŘƛȄ L± /ƻƴǎǘƛǘǳŜƴǘǎ

млκфκнлмоππ ғр ππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғр ππ
мκнлκнлмпππ ғр ππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғр ππ
пκтκнлмпғн уΦфснсΦс ππ ғр ғр ππ ππ ππ ππғлΦн ππ ππғр ππ
тκтκнлмпππ уΦнуππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғр ππ
млκнлκнлмпππ рΦпоππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғр ππ
оκнпκнлмрππ ғр ππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғр ππ
сκнпκнлмрππ ғр ππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғр ππ
фκнуκнлмрғоΦтуΦспғнлл ππ ғр ғр ππ ππ ππ ππғлΦн ππ ππғр ππ
ммκмуκнлмрππ сΦс ππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғр ππ
оκмрκнлмсππ млΦмππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғр ππ
сκмоκнлмсππ уΦо ππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғр ππ
фκмпκнлмсππ фΦнсππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғр ππ
мнκсκнлмсғнΦт мл нтΦу ππ ғр ғр ππ ππ ππ ππғлΦн ππ ππғр ππ
оκолκнлмтғнΦтсΦпрғнлл ππ ғр ғр ππ ππ ππ ππғлΦн ππ ππғр ππ
сκнфκнлмтππ сΦпфππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғр ππ
фκнлκнлмтππ тΦонππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғр ππ
мнκнтκнлмтππ тΦтоππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғр ππ
оκнуκнлмуππ ғр ππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғр ππ
сκнлκнлмуғмΦусғмл нрΦу ππ ғр ғмл ππ ππ ππ ππғлΦн ππ ππғр ππ
фκнсκнлмуππ млΦтππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғр ππ

 мΦ {{Lǎ Ґ .ƻƭŘΤ Dt{ 9ȄŎŜŜŘŀƴŎŜ Ґ DǊŀȅ ōŀŎƪƎǊƻǳƴŘ
нΦ .ŀǎŜƭƛƴŜ Řŀǘŀ ǳǎŜŘ ǘƻ ŎŀƭŎǳƭŀǘŜ ǘǊƛƎƎŜǊ ǾŀƭǳŜǎ ƛƴ ƛǘŀƭƛŎǎ ŀƴŘ ōǊŀŎƪŜǘŜŘ ōȅ ǘƘƛŎƪ ƭƛƴŜǎ
оΦ {ǘǊƛƪŜǘƘǊƻǳƎƘ Ґ 5ŀǘŀ ǊŜƳƻǾŜŘ ŦǊƻƳ ōŀǎŜƭƛƴŜ
пΦ DǊŀȅŜŘ ƻǳǘ Ґ 5ŀǘŀ ǇǊŜǾƛƻǳǎƭȅ ǳǎŜŘ ōǳǘ ǊŜǇƭŀŎŜŘ tŀƎŜ оу ƻŦ тр 



¢ƻǘŀƭ 
!ƴǘƛƳƻƴȅ
όҡƎκ[ύ

¢ƻǘŀƭ 
!ǊǎŜƴƛŎ
όҡƎκ[ύ

¢ƻǘŀƭ 
.ŀǊƛǳƳ 
όҡƎκ[ύȫ

¢ƻǘŀƭ 
.ŜǊȅƭƭƛǳƳ 
όƳƎκ[ȫ

¢ƻǘŀƭ 
/ŀŘƳƛǳƳ 
όҡƎκ[ύ

¢ƻǘŀƭ 
/ƘǊƻƳƛǳƳ 
όҡƎκ[ύ

¢ƻǘŀƭ 
/ƻōŀƭǘ 
όƳƎκ[ύ

 CƭǳƻǊƛŘŜ
όƳƎκ[ύ

¢ƻǘŀƭ [ŜŀŘ 
όƳƎκ[ύ

¢ƻǘŀƭ 
[ƛǘƘƛǳƳ 
όƳƎκ[ύȫ

¢ƻǘŀƭ 
aŜǊŎǳǊȅ 
όҡƎκ[ύ

¢ƻǘŀƭ 
aƻƭȅōŘŜƴǳƳ
όƳƎκ[ύ

 wŀŘƛǳƳ 
ннсҌнну
όǇ/ƛκ[ύ

¢ƻǘŀƭ 
{ŜƭŜƴƛǳƳ 
όҡƎκ[ύ

¢ƻǘŀƭ 
¢ƘŀƭƭƛǳƳ 
όƳƎκ[ύ

лΦпо тΦс опΦу 5ŜǘŜŎǘ 5ŜǘŜŎǘ 5ŜǘŜŎǘ 5ŜǘŜŎǘ мΦнф 5ŜǘŜŎǘ 5ŜǘŜŎǘ 5ŜǘŜŎǘ лΦлно 5ŜǘŜŎǘ 5ŜǘŜŎǘ 5ŜǘŜŎǘ

a/[ a/[ a/[ a/[ a/[ a/[ Ϡнрт a/[ Ϡнрт Ϡнрт a/[ Ϡнрт a/[ a/[ a/[
сΦл млΦл нллл лΦллп рΦл млл лΦллс пΦл лΦлмр лΦлп нΦл лΦм рΦл рлΦл лΦллн

{ŀƳǇƭƛƴƎ 
9ǾŜƴǘ 5ŀǘŜ

/ŀƭŎǳƭŀǘŜŘ .ŀŎƪƎǊƻǳƴŘ

DǊƻǳƴŘǿŀǘŜǊ tǊƻǘŜŎǘƛƻƴ {ǘŀƴŘŀǊŘ

¢ŀōƭŜ р a²πуфлф{I
[ƻŎƪǿƻƻŘ Iƛƭƭǎ [[/ ό5ƻǿƴƎǊŀŘƛŜƴǘύ

[ƻŎƪǿƻƻŘ !ǎƘ 5ƛǎǇƻǎŀƭ {ƛǘŜ π DǊƻǳƴŘǿŀǘŜǊ !ƴŀƭȅǘƛŎŀƭ 5ŀǘŀ
//w !ǇǇŜƴŘƛȄ L± /ƻƴǎǘƛǘǳŜƴǘǎ

мнκмнκнлмуππ ғр ππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғр ππ
оκмуκнлмфππ уΦупππ ғлΦллнғр ππ ғлΦллн мΦмр ғлΦллр ғлΦлн ғлΦн лΦлмс ғмΦоо ғрғлΦллу
сκмфκнлмфππ сΦоуππ ғлΦллнғр ππ ғлΦллм лΦсф ғлΦллр ғлΦлн ғлΦн лΦлмс ғмΦрр ғрғлΦллу
фκмуκнлмфғсΦтғмл нрΦс ғлΦллмғр ғмл ғлΦллм лΦуо ғлΦллр ғлΦлот ғлΦн лΦлмн ғмΦрм ғрғлΦллр
ммκнлκнлмфππ сΦмсππ ғлΦллмғр ππ ғлΦллм лΦфл ғлΦллр ғлΦлот ғлΦн лΦлму ғмΦтс ғрғлΦллр
оκммκнлнлππ тΦм ππ ғлΦллмғр ππ ғлΦллм лΦтт ғлΦллр ғлΦлот ғлΦн лΦлму ғмΦтт ғрғлΦллр
сκноκнлнлππ тΦпрππ ғлΦллмғр ππ ғлΦллм лΦфр ғлΦллр ғлΦлот ғлΦн лΦлмп ғмΦрс ғрғлΦллр
фκноκнлнлғсΦтғмл нсΦс ғлΦллмғр ғмл ғлΦллм лΦфл ғлΦллр ғлΦлпм ғлΦн лΦлмн ғмΦут ғрғлΦллр
мнκтκнлнлππ рΦттππ ғлΦллмғр ππ ғлΦллм лΦун ғлΦллрғлΦлотғлΦн лΦлмуғнΦлпғр ғлΦллнр
оκмκнлнмғлΦп рΦсснтΦлғлΦллмғр ғр ғлΦллмлΦтфғлΦллрғлΦлопғлΦнлΦлмуғмΦфрғр ғлΦлллр
сκмтκнлнмππ рΦофππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғр ππ
фκннκнлнмғрΦн ғмл нсΦрғлΦллмғр ғмлғлΦллмлΦфрғлΦллрғлΦлопғлΦнлΦлмпғмΦпфғр ғлΦлллр
мнκмрκнлнмππ ғр ππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғр ғлΦлло
оκннκнлннлΦр ғмл ннΦлғлΦллмғр ғр ғлΦллмлΦтплΦллсғлΦлпмғлΦнлΦлмпғмΦоуғр ғлΦлллр
сκноκнлннππ ғмл ππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғр ғлΦллло
фκмрκнлннғлΦп сΦррнсΦфғлΦллмғр ммΦтғлΦллмлΦурππ ғлΦлнсғлΦнлΦлмрғмΦррғр ғлΦлллр
мнκтκнлннππ пΦм ππ ππғмΦл ππ ππ ππ ғлΦллр ππғлΦн ππ ππғр ғлΦллло
оκннκнлноғлΦп пΦмнтΦл ғлΦлллрғмΦл ғрғлΦллр лΦун ғлΦллр ғлΦлнрғлΦнлΦлму ғмΦппғр ғлΦлллр

 мΦ {{Lǎ Ґ .ƻƭŘΤ Dt{ 9ȄŎŜŜŘŀƴŎŜ Ґ DǊŀȅ ōŀŎƪƎǊƻǳƴŘ
нΦ .ŀǎŜƭƛƴŜ Řŀǘŀ ǳǎŜŘ ǘƻ ŎŀƭŎǳƭŀǘŜ ǘǊƛƎƎŜǊ ǾŀƭǳŜǎ ƛƴ ƛǘŀƭƛŎǎ ŀƴŘ ōǊŀŎƪŜǘŜŘ ōȅ ǘƘƛŎƪ ƭƛƴŜǎ
оΦ {ǘǊƛƪŜǘƘǊƻǳƎƘ Ґ 5ŀǘŀ ǊŜƳƻǾŜŘ ŦǊƻƳ ōŀǎŜƭƛƴŜ
пΦ DǊŀȅŜŘ ƻǳǘ Ґ 5ŀǘŀ ǇǊŜǾƛƻǳǎƭȅ ǳǎŜŘ ōǳǘ ǊŜǇƭŀŎŜŘ tŀƎŜ оф ƻŦ тр 



¢ƻǘŀƭ 
!ƴǘƛƳƻƴȅ
όҡƎκ[ύ

¢ƻǘŀƭ 
!ǊǎŜƴƛŎ
όҡƎκ[ύ

¢ƻǘŀƭ 
.ŀǊƛǳƳ 
όҡƎκ[ύȫ

¢ƻǘŀƭ 
.ŜǊȅƭƭƛǳƳ 
όƳƎκ[ȫ

¢ƻǘŀƭ 
/ŀŘƳƛǳƳ 
όҡƎκ[ύ

¢ƻǘŀƭ 
/ƘǊƻƳƛǳƳ 
όҡƎκ[ύ

¢ƻǘŀƭ 
/ƻōŀƭǘ 
όƳƎκ[ύ

 CƭǳƻǊƛŘŜ
όƳƎκ[ύ

¢ƻǘŀƭ [ŜŀŘ 
όƳƎκ[ύ

¢ƻǘŀƭ 
[ƛǘƘƛǳƳ 
όƳƎκ[ύȫ

¢ƻǘŀƭ 
aŜǊŎǳǊȅ 
όҡƎκ[ύ

¢ƻǘŀƭ 
aƻƭȅōŘŜƴǳƳ
όƳƎκ[ύ

 wŀŘƛǳƳ 
ннсҌнну
όǇ/ƛκ[ύ

¢ƻǘŀƭ 
{ŜƭŜƴƛǳƳ 
όҡƎκ[ύ

¢ƻǘŀƭ 
¢ƘŀƭƭƛǳƳ 
όƳƎκ[ύ

лΦпо тΦс опΦу 5ŜǘŜŎǘ 5ŜǘŜŎǘ 5ŜǘŜŎǘ 5ŜǘŜŎǘ мΦнф 5ŜǘŜŎǘ 5ŜǘŜŎǘ 5ŜǘŜŎǘ лΦлно 5ŜǘŜŎǘ 5ŜǘŜŎǘ 5ŜǘŜŎǘ

a/[ a/[ a/[ a/[ a/[ a/[ Ϡнрт a/[ Ϡнрт Ϡнрт a/[ Ϡнрт a/[ a/[ a/[
сΦл млΦл нллл лΦллп рΦл млл лΦллс пΦл лΦлмр лΦлп нΦл лΦм рΦл рлΦл лΦллн

{ŀƳǇƭƛƴƎ 
9ǾŜƴǘ 5ŀǘŜ

/ŀƭŎǳƭŀǘŜŘ .ŀŎƪƎǊƻǳƴŘ

DǊƻǳƴŘǿŀǘŜǊ tǊƻǘŜŎǘƛƻƴ {ǘŀƴŘŀǊŘ

¢ŀōƭŜ р a²πуфлф{I
[ƻŎƪǿƻƻŘ Iƛƭƭǎ [[/ ό5ƻǿƴƎǊŀŘƛŜƴǘύ

[ƻŎƪǿƻƻŘ !ǎƘ 5ƛǎǇƻǎŀƭ {ƛǘŜ π DǊƻǳƴŘǿŀǘŜǊ !ƴŀƭȅǘƛŎŀƭ 5ŀǘŀ
//w !ǇǇŜƴŘƛȄ L± /ƻƴǎǘƛǘǳŜƴǘǎ

сκнуκнлноππ рΦмππ ππғмΦл ππππ ππ ππ ππғлΦн ππ ππғр ғлΦллло
фκмфκнлноғлΦпκғлΦп нΦломΦт ғлΦлллрғмΦлмн ғлΦллр лΦут ғлΦллр ғлΦлнрғлΦнлΦлмс ғмΦуоғр ғлΦлллр
млκноκнлноππ пΦоππ ππғмΦл ππππ ππ ππ ππғлΦн ππ ππғр ππ
оκнлκнлнпғлΦп рΦл нрΦл ғлΦлллрғмΦл ғрғлΦллр лΦтф ғлΦллр ғлΦлнрғлΦнлΦлмп ғнΦмрғр ғлΦлллр
сκнсκнлнпππ рΦтππ ππ ғмΦл ππππ ππ ππ ππғлΦн ππ ππғр ππ
фκнсκнлнпғлΦп фΦс нрΦсғлΦлллрғмΦлғоΦтғлΦллр лΦур ғлΦллр ғлΦлноғлΦнлΦлму ғмΦтмғр ғлΦлллр
мнκмфκнлнпππ оΦо ππ ππ ғмΦл ππ ππ ππ ππ ππ ғлΦн ππ ππ рΦтс ππ
оκмфκнлнрлΦп нΦт нрΦлғлΦлллрғмΦлғоΦтғлΦллр лΦтф ғлΦллрлΦлнрғлΦнлΦлмп ғнΦроғр ғлΦлллр
сκмфκнлнрππ рΦр ππ ππ ғмΦл ππ ππ ππ ππ ππғлΦн ππ ππғр ππ
фκнрκнлнр ғлΦпоΦр нсΦоғлΦлллрғмΦлғмлғлΦллр ғлΦнл ғлΦллр ғлΦллф ғлΦн лΦлму ғмΦптғр ғлΦлллр
ммκтκнлнрππ уΦо ππ ππ ғмΦл ππ ππ ππ ππ ππ ғлΦн ππ ππ ғр ππ

 

 мΦ {{Lǎ Ґ .ƻƭŘΤ Dt{ 9ȄŎŜŜŘŀƴŎŜ Ґ DǊŀȅ ōŀŎƪƎǊƻǳƴŘ
нΦ .ŀǎŜƭƛƴŜ Řŀǘŀ ǳǎŜŘ ǘƻ ŎŀƭŎǳƭŀǘŜ ǘǊƛƎƎŜǊ ǾŀƭǳŜǎ ƛƴ ƛǘŀƭƛŎǎ ŀƴŘ ōǊŀŎƪŜǘŜŘ ōȅ ǘƘƛŎƪ ƭƛƴŜǎ
оΦ {ǘǊƛƪŜǘƘǊƻǳƎƘ Ґ 5ŀǘŀ ǊŜƳƻǾŜŘ ŦǊƻƳ ōŀǎŜƭƛƴŜ
пΦ DǊŀȅŜŘ ƻǳǘ Ґ 5ŀǘŀ ǇǊŜǾƛƻǳǎƭȅ ǳǎŜŘ ōǳǘ ǊŜǇƭŀŎŜŘ tŀƎŜ пл ƻŦ тр 



¢ƻǘŀƭ !ƴǘƛƳƻƴȅ
όҡƎκ[ύ

¢ƻǘŀƭ !ǊǎŜƴƛŎ
όҡƎκ[ύ

¢ƻǘŀƭ .ŀǊƛǳƳ 
όҡƎκ[ύȫ

¢ƻǘŀƭ .ŜǊȅƭƭƛǳƳ 
όƳƎκ[ύ

¢ƻǘŀƭ /ŀŘƳƛǳƳ 
όҡƎκ[ύ

¢ƻǘŀƭ /ƘǊƻƳƛǳƳ 
όҡƎκ[ύ

¢ƻǘŀƭ /ƻōŀƭǘ 
όƳƎκ[ύ

 CƭǳƻǊƛŘŜ
όƳƎκ[ύ

¢ƻǘŀƭ [ŜŀŘ 
όƳƎκ[ύ

¢ƻǘŀƭ [ƛǘƘƛǳƳ 
όƳƎκ[ύȫ

¢ƻǘŀƭ aŜǊŎǳǊȅ 
όҡƎκ[ύ

¢ƻǘŀƭ 
aƻƭȅōŘŜƴǳƳ
όƳƎκ[ύ

 wŀŘƛǳƳ ннсҌнну
όǇ/ƛκ[ύ

¢ƻǘŀƭ {ŜƭŜƴƛǳƳ 
όҡƎκ[ύ

¢ƻǘŀƭ ¢ƘŀƭƭƛǳƳ
όƳƎκ[ύ

5ŜǘŜŎǘ нΦм муп 5ŜǘŜŎǘ 5ŜǘŜŎǘ фΦтс лΦллп мΦнс 5ŜǘŜŎǘ 5ŜǘŜŎǘ 5ŜǘŜŎǘ лΦлоу оΦтн 5ŜǘŜŎǘ лΦллоф

a/[ a/[ a/[ a/[ a/[ a/[ Ϡнрт a/[ Ϡнрт Ϡнрт a/[ Ϡнрт a/[ a/[ .YD
сΦл млΦл нллл лΦллп рΦл млл лΦллс пΦл лΦлмр лΦлп нΦл лΦм рΦл рлΦл лΦллоф

млκмсκмфуфππ мфΦт нор ππ ππ фоΦо ππ ππ ππ ππ ππ ππ ππ ππ ππ
мκрκмффл ππ ғр фп ππ ππ нл ππ ππ ππ ππ ππ ππ ππғмл ππ
пκмфκмффлππ ғр ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππππ ππ
тκммκмффлππ ғр фу ππ ππ ом ππ ππ ππ ππ ππ ππ ππғмл ππ
млκнпκмффлππ ғр млл ππ ππ ол ππ ππ ππ ππ ππ ππ ππғмл ππ
мκолκмффмππ ғр фо ππ ππ ол ππ ππ ππ ππ ππ ππ ππғмл ππ
пκнсκмффмππ ғр пс ππ ππ мл ππ ππ ππ ππ ππ ππ ππғмл ππ
тκммκмффмππ ғр ммл ππ ππ ол ππ ππ ππ ππ ππ ππ ππғмл ππ
млκмлκмффмππ т мол ππ ππ ол ππ ππ ππ ππ ππ ππ ππғмл ππ
мκмлκмффнππ р мсл ππ ππ ну ππ ππ ππ ππ ππ ππ ππғо ππ
пκтκмффн ππ о со ππ ππ мо ππ ππ ππ ππ ππ ππ ππғо ππ
тκуκмффн ππ ғм ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππππ ππ
млκмпκмффнππ ғнл ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππππ ππ
мκмрκмффоππ ғнл ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππππ ππ
пκтκмффо ππ ғн оф ππ ππ ғмл ππ ππ ππ ππ ππ ππ ππғмр ππ
тκмоκмффоππ ғн ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππππ ππ
млκнлκмффоππ р ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππππ ππ
мκмпκмффпππ н ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππππ ππ
пκтκмффп ππ ғн ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππππ ππ
тκмоκмффпππ ғн ом ππ ππ ғнл ππ ππ ππ ππ ππ ππ ππππ ππ
млκсκмффпππ ғн ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππππ ππ
мκфκмффр ππ ғн ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππππ ππ
пκммκмффрππ ғн ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππππ ππ
тκммκмффрππ ғн ғнл ππ ππ ғнл ππ ππ ππ ππ ππ ππ ππππ ππ
млκмнκмффрππ ғн ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππππ ππ
мκпκмффс ππ ғн ун ππ ππ ғнл ππ ππ ππ ππ ππ ππ ππππ ππ
пκфκмффс ππ о ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππππ ππ
тκмлκмффсππ ғн ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππππ ππ
млκуκмффсππ ғн ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππππ ππ
мκмпκмффтππ ғн ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππππ ππ
пκфκмффт ππ ғн нс ππ ππ ғмл ππ ππ ππ ππ ππ ππ ππππ ππ
рκуκмффт ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππғмΦо ππ
тκмрκмффтππ ғнΦм ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππғмΦо ππ

{ŀƳǇƭƛƴƎ 
9ǾŜƴǘ 5ŀǘŜ

/ŀƭŎǳƭŀǘŜŘ .ŀŎƪƎǊƻǳƴŘ

DǊƻǳƴŘǿŀǘŜǊ tǊƻǘŜŎǘƛƻƴ {ǘŀƴŘŀǊŘ

¢ŀōƭŜ с a²πуфлф5
[ƻŎƪǿƻƻŘ Iƛƭƭǎ [[/ ό5ƻǿƴƎǊŀŘƛŜƴǘύ

[ƻŎƪǿƻƻŘ !ǎƘ 5ƛǎǇƻǎŀƭ {ƛǘŜ π DǊƻǳƴŘǿŀǘŜǊ !ƴŀƭȅǘƛŎŀƭ 5ŀǘŀ
//w !ǇǇŜƴŘƛȄ L± /ƻƴǎǘƛǘǳŜƴǘǎ

 мΦ {{Lǎ Ґ .ƻƭŘΤ Dt{ 9ȄŎŜŜŘŀƴŎŜ Ґ DǊŀȅ ōŀŎƪƎǊƻǳƴŘ
нΦ .ŀǎŜƭƛƴŜ Řŀǘŀ ǳǎŜŘ ǘƻ ŎŀƭŎǳƭŀǘŜ ǘǊƛƎƎŜǊ ǾŀƭǳŜǎ ƛƴ ƛǘŀƭƛŎǎ ŀƴŘ ōǊŀŎƪŜǘŜŘ ōȅ ǘƘƛŎƪ ƭƛƴŜǎ
оΦ {ǘǊƛƪŜǘƘǊƻǳƎƘ Ґ 5ŀǘŀ ǊŜƳƻǾŜŘ ŦǊƻƳ ōŀǎŜƭƛƴŜ
пΦ DǊŀȅŜŘ ƻǳǘ Ґ 5ŀǘŀ ǇǊŜǾƛƻǳǎƭȅ ǳǎŜŘ ōǳǘ ǊŜǇƭŀŎŜŘ tŀƎŜ пм ƻŦ тр 



¢ƻǘŀƭ !ƴǘƛƳƻƴȅ
όҡƎκ[ύ

¢ƻǘŀƭ !ǊǎŜƴƛŎ
όҡƎκ[ύ

¢ƻǘŀƭ .ŀǊƛǳƳ 
όҡƎκ[ύȫ

¢ƻǘŀƭ .ŜǊȅƭƭƛǳƳ 
όƳƎκ[ύ

¢ƻǘŀƭ /ŀŘƳƛǳƳ 
όҡƎκ[ύ

¢ƻǘŀƭ /ƘǊƻƳƛǳƳ 
όҡƎκ[ύ

¢ƻǘŀƭ /ƻōŀƭǘ 
όƳƎκ[ύ

 CƭǳƻǊƛŘŜ
όƳƎκ[ύ

¢ƻǘŀƭ [ŜŀŘ 
όƳƎκ[ύ

¢ƻǘŀƭ [ƛǘƘƛǳƳ 
όƳƎκ[ύȫ

¢ƻǘŀƭ aŜǊŎǳǊȅ 
όҡƎκ[ύ

¢ƻǘŀƭ 
aƻƭȅōŘŜƴǳƳ
όƳƎκ[ύ

 wŀŘƛǳƳ ннсҌнну
όǇ/ƛκ[ύ

¢ƻǘŀƭ {ŜƭŜƴƛǳƳ 
όҡƎκ[ύ

¢ƻǘŀƭ ¢ƘŀƭƭƛǳƳ
όƳƎκ[ύ

5ŜǘŜŎǘ нΦм муп 5ŜǘŜŎǘ 5ŜǘŜŎǘ фΦтс лΦллп мΦнс 5ŜǘŜŎǘ 5ŜǘŜŎǘ 5ŜǘŜŎǘ лΦлоу оΦтн 5ŜǘŜŎǘ лΦллоф

a/[ a/[ a/[ a/[ a/[ a/[ Ϡнрт a/[ Ϡнрт Ϡнрт a/[ Ϡнрт a/[ a/[ .YD
сΦл млΦл нллл лΦллп рΦл млл лΦллс пΦл лΦлмр лΦлп нΦл лΦм рΦл рлΦл лΦллоф

{ŀƳǇƭƛƴƎ 
9ǾŜƴǘ 5ŀǘŜ

/ŀƭŎǳƭŀǘŜŘ .ŀŎƪƎǊƻǳƴŘ

DǊƻǳƴŘǿŀǘŜǊ tǊƻǘŜŎǘƛƻƴ {ǘŀƴŘŀǊŘ

¢ŀōƭŜ с a²πуфлф5
[ƻŎƪǿƻƻŘ Iƛƭƭǎ [[/ ό5ƻǿƴƎǊŀŘƛŜƴǘύ

[ƻŎƪǿƻƻŘ !ǎƘ 5ƛǎǇƻǎŀƭ {ƛǘŜ π DǊƻǳƴŘǿŀǘŜǊ !ƴŀƭȅǘƛŎŀƭ 5ŀǘŀ
//w !ǇǇŜƴŘƛȄ L± /ƻƴǎǘƛǘǳŜƴǘǎ

млκнκмффтππ пΦл ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππмΦт ππ
мκмоκмффуππ ғмс ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππғмΦс ππ
пκтκмффу ππ ғмнΦм ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππғмΦс ππ
тκмрκмффуππ ғмсΦт нуΦм ππ ππғрΦт ππ ππ ππ ππ ππ ππ ππмΦп ππ
млκсκмффуππ ннΦс ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππмΦп ππ
пκсκмффф ππ ғмрΦо ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππғмΦм ππ
тκмпκмфффππ ғмрΦо ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππғнΦн ππ
млκрκмфффππ ғмрΦф осн ππ ππ мсн ππ ππ ππ ππ ππ ππ ππғмΦр κғмΦр  ππ
мκмлκнлллππ опΦо офн ππ ππ спр ππ ππ ππ ππ ππ ππ ππғмΦр κғмΦр  ππ
пκрκнллл ππ ғмрΦф ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππғнΦн ππ
тκммκнлллππ ғмрΦн ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππғнΦп ππ
млκнκнлллππ ғмрΦн ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππғнΦп ππ
мκмлκнллмππ ғмрΦф ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππғнΦп ππ
сκмоκнллмππ ғмпΦо ннм ππ ππ осΦу ππ ππ ππ ππ ππ ππ ππғнΦм ππ
фκрκнллм ππ нуΦф ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππғнΦм ππ
мнκпκнллмππ ғму ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππғмΦо ππ
оκмнκнллнππ тΦм ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππғсΦр ππ
сκнрκнллнππ нлΦр омф ππ ππ мнр ππ ππ ππ ππ ππ ππ ππғсΦр ππ
фκмфκнллнππ мсΦр ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππғуΦу ππ
мнκмлκнллнππ ғтΦф ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππғуΦу ππ
оκмнκнллоππ фΦр . ππ ππ нΦс ππ ππ ππ ππ ππ ππ ππ ππғуΦм ππ
сκпκнлло ππ ғуΦс ππ ππ ғмΦм ππ ππ ππ ππ ππ ππ ππ ππғуΦм ππ
фκмсκнллоғфΦп ғсΦф снΦо ππ ғмΦм мр ππ ππ ππ ππ ππ ππ ππғу ππ
мнκмтκнллоππ млΦн . ππ ππ мΦм ππ ππ ππ ππ ππ ππ ππ ππғу ππ
оκмуκнллпππ мпΦу . ππ ππ мΦф ππ ππ ππ ππ ππ ππ ππ ππғтΦн ππ
сκмтκнллпππ фΦф . ππ ππ мΦм ππ ππ ππ ππ ππ ππ ππ ππғтΦн ππ
фκмпκнллпππ ғрΦф ππ ππ мΦф ππ ππ ππ ππ ππ ππ ππ ππғтΦо ππ
мнκмпκнллпғнΦм ғрΦф ннл ππ мΦо тоΦм ππ ππ ππ ππ ππ ππ ππғтΦо ππ
оκолκнллрғнΦт ғсΦт нпу ππ пΦп тсΦу ππ ππ ππ ππғлΦлф ππ ππ ғтΦу ππ
сκмпκнллрππ ғсΦт ππ ππ ғнΦн ππ ππ ππ ππ ππғлΦмм ππ ππ ғтΦу ππ
фκмпκнллрππ ғсΦт ππ ππ ғнΦн ππ ππ ππ ππ ππғлΦмм ππ ππ ғтΦу ππ
мнκсκнллрππ ғф ππ ππ мΦу ππ ππ ππ ππ ππғлΦн ππ ππ ғф ππ

 мΦ {{Lǎ Ґ .ƻƭŘΤ Dt{ 9ȄŎŜŜŘŀƴŎŜ Ґ DǊŀȅ ōŀŎƪƎǊƻǳƴŘ
нΦ .ŀǎŜƭƛƴŜ Řŀǘŀ ǳǎŜŘ ǘƻ ŎŀƭŎǳƭŀǘŜ ǘǊƛƎƎŜǊ ǾŀƭǳŜǎ ƛƴ ƛǘŀƭƛŎǎ ŀƴŘ ōǊŀŎƪŜǘŜŘ ōȅ ǘƘƛŎƪ ƭƛƴŜǎ
оΦ {ǘǊƛƪŜǘƘǊƻǳƎƘ Ґ 5ŀǘŀ ǊŜƳƻǾŜŘ ŦǊƻƳ ōŀǎŜƭƛƴŜ
пΦ DǊŀȅŜŘ ƻǳǘ Ґ 5ŀǘŀ ǇǊŜǾƛƻǳǎƭȅ ǳǎŜŘ ōǳǘ ǊŜǇƭŀŎŜŘ tŀƎŜ пн ƻŦ тр 



¢ƻǘŀƭ !ƴǘƛƳƻƴȅ
όҡƎκ[ύ

¢ƻǘŀƭ !ǊǎŜƴƛŎ
όҡƎκ[ύ

¢ƻǘŀƭ .ŀǊƛǳƳ 
όҡƎκ[ύȫ

¢ƻǘŀƭ .ŜǊȅƭƭƛǳƳ 
όƳƎκ[ύ

¢ƻǘŀƭ /ŀŘƳƛǳƳ 
όҡƎκ[ύ

¢ƻǘŀƭ /ƘǊƻƳƛǳƳ 
όҡƎκ[ύ

¢ƻǘŀƭ /ƻōŀƭǘ 
όƳƎκ[ύ

 CƭǳƻǊƛŘŜ
όƳƎκ[ύ

¢ƻǘŀƭ [ŜŀŘ 
όƳƎκ[ύ

¢ƻǘŀƭ [ƛǘƘƛǳƳ 
όƳƎκ[ύȫ

¢ƻǘŀƭ aŜǊŎǳǊȅ 
όҡƎκ[ύ

¢ƻǘŀƭ 
aƻƭȅōŘŜƴǳƳ
όƳƎκ[ύ

 wŀŘƛǳƳ ннсҌнну
όǇ/ƛκ[ύ

¢ƻǘŀƭ {ŜƭŜƴƛǳƳ 
όҡƎκ[ύ

¢ƻǘŀƭ ¢ƘŀƭƭƛǳƳ
όƳƎκ[ύ

5ŜǘŜŎǘ нΦм муп 5ŜǘŜŎǘ 5ŜǘŜŎǘ фΦтс лΦллп мΦнс 5ŜǘŜŎǘ 5ŜǘŜŎǘ 5ŜǘŜŎǘ лΦлоу оΦтн 5ŜǘŜŎǘ лΦллоф

a/[ a/[ a/[ a/[ a/[ a/[ Ϡнрт a/[ Ϡнрт Ϡнрт a/[ Ϡнрт a/[ a/[ .YD
сΦл млΦл нллл лΦллп рΦл млл лΦллс пΦл лΦлмр лΦлп нΦл лΦм рΦл рлΦл лΦллоф

{ŀƳǇƭƛƴƎ 
9ǾŜƴǘ 5ŀǘŜ

/ŀƭŎǳƭŀǘŜŘ .ŀŎƪƎǊƻǳƴŘ

DǊƻǳƴŘǿŀǘŜǊ tǊƻǘŜŎǘƛƻƴ {ǘŀƴŘŀǊŘ

¢ŀōƭŜ с a²πуфлф5
[ƻŎƪǿƻƻŘ Iƛƭƭǎ [[/ ό5ƻǿƴƎǊŀŘƛŜƴǘύ

[ƻŎƪǿƻƻŘ !ǎƘ 5ƛǎǇƻǎŀƭ {ƛǘŜ π DǊƻǳƴŘǿŀǘŜǊ !ƴŀƭȅǘƛŎŀƭ 5ŀǘŀ
//w !ǇǇŜƴŘƛȄ L± /ƻƴǎǘƛǘǳŜƴǘǎ

оκтκнллс ππ ғф ππ ππ мΦо ππ ππ ππ ππ ππғлΦн ππ ππ ғф ππ
сκмоκнллсғо ғмл нсс ππ рΦн млс ππ ππ ππ ππғлΦн ππ ππ ғмл ππ
фκмоκнллсππ ғмл ππ ππ ғн ππ ππ ππ ππ ππғлΦн ππ ππ ғмл ππ
мнκрκнллсππ ғу ππ ππ пΦп ππ ππ ππ ππ ππғлΦлу ππ ππ ғу ππ
оκтκнллт ππ мо ππ ππ ғм ππ ππ ππ ππ ππғлΦлу ππ ππ ғу ππ
сκнлκнллтππ мл ππ ππ мΦп ππ ππ ππ ππ ππлΦмр ππ ππ ғр ππ
фκммκнллтғм фΦо нуол ππ ғм рпΦо ππ ππ ππ ππғлΦм ππ ππ ғр ππ
мнκммκнллтππ мнΦу ππ ππ мΦс ππ ππ ππ ππ ππлΦмм ππ ππ ғт ππ
оκпκнллу ғнΦу у мфр ππ ғлΦс рсΦр ππ ππ ππ ππғлΦлс ππ ππ ғт ππ
сκмоκнллуғнΦо ғфΦт нтл ππ ғмΦо ноп ππ ππ ππ ππғлΦм ππ ππ ғмл ππ
фκмлκнллуғнΦо моΦф рлт ππ нΦм мфс ππ ππ ππ ππлΦлр ππ ππ ғмл ππ
мнκоκнллуғоΦм ғфΦр омм ππ нΦр млм ππ ππ ππ ππлΦло ππ ππ ғрΦт ππ
оκмлκнллфғоΦм ммΦр ннм ππ оΦф тоΦп ππ ππ ππ ππғлΦлн ππ ππ ғрΦт ππ
сκмтκнллфππ ғоΦр ππ ππ ғлΦт ππ ππ ππ ππ ππғлΦлн ππ ππ ғсΦу ππ
фκоκнллф ππ млΦт ππ ππ ғлΦт ππ ππ ππ ππ ππғлΦлм ππ ππ т ππ
мнκфκнллфππ ғсΦт ππ ππ ғмΦн ππ ππ ππ ππ ππғлΦлм ππ ππ ғтΦн ππ
оκмлκнлмлππ ғсΦт ππ ππ ғмΦн ππ ππ ππ ππ ππғлΦлн ππ ππ ғтΦн ππ
сκуκнлмл ғнΦт ғсΦм ммт ππ ғлΦс нуΦр ππ ππ ππ ππғлΦлн ππ ππ ғтΦф ππ
фκмрκнлмлππ ғсΦм ππ ππ ғлΦс ππ ππ ππ ππ ππғлΦлн ππ ππ ғтΦф ππ
мнκмрκнлмлππ у ππ ππ ғлΦу ππ ππ ππ ππ ππғлΦлн ππ ππ ғтΦт ππ
оκфκнлмм ππ ғфΦс ππ ππ ғлΦу ππ ππ ππ ππ ππлΦмф ππ ππ ғтΦо ππ
сκмрκнлммππ ғфΦс ππ ππ ғлΦу ππ ππ ππ ππ ππлΦлн ππ ππ ғтΦо ππ
фκнтκнлммғсΦу ғрΦс ун ππ ғлΦоо мп ππ ππ ππ ππғлΦмн ππ ππ ғуΦт ππ
мнκнлκнлммғмΦмп ғнΦн фп ππ ғлΦнм нс ππ ππ ππ ππғлΦлфу ππ ππ ғмΦрн ππ
оκмнκнлмнππ ғр ππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππ ғр ππ
сκнтκнлмнππ ғр ππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππ ғр ππ
уκнуκнлмнππ ғр ππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππ ғр ππ
млκмлκнлмнππ с ғнлл ππ ғр соΦм ππ ππ ππ ππғлΦн ππ ππ ғр ππ
нκрκнлмоғмΦм κғмΦм ғнΦн κғнΦн рпΦу κроΦн ππғлΦнм κғлΦнм ғрΦм κғрΦм ππ ππ ππ ππғлΦмр κғлΦн  ππ ππғмΦр κғмΦр  ππ
пκмсκнлмоππ млΦм ππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππ ғр ππ
тκмсκнлмоππ ғр ππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππ ғр ππ
млκфκнлмоππ ғрκғрππ ππ ғрκғр ππ ππ ππ ππ ππғлΦнκғлΦмрππ ππ ғрκғр ππ

 мΦ {{Lǎ Ґ .ƻƭŘΤ Dt{ 9ȄŎŜŜŘŀƴŎŜ Ґ DǊŀȅ ōŀŎƪƎǊƻǳƴŘ
нΦ .ŀǎŜƭƛƴŜ Řŀǘŀ ǳǎŜŘ ǘƻ ŎŀƭŎǳƭŀǘŜ ǘǊƛƎƎŜǊ ǾŀƭǳŜǎ ƛƴ ƛǘŀƭƛŎǎ ŀƴŘ ōǊŀŎƪŜǘŜŘ ōȅ ǘƘƛŎƪ ƭƛƴŜǎ
оΦ {ǘǊƛƪŜǘƘǊƻǳƎƘ Ґ 5ŀǘŀ ǊŜƳƻǾŜŘ ŦǊƻƳ ōŀǎŜƭƛƴŜ
пΦ DǊŀȅŜŘ ƻǳǘ Ґ 5ŀǘŀ ǇǊŜǾƛƻǳǎƭȅ ǳǎŜŘ ōǳǘ ǊŜǇƭŀŎŜŘ tŀƎŜ по ƻŦ тр 



¢ƻǘŀƭ !ƴǘƛƳƻƴȅ
όҡƎκ[ύ

¢ƻǘŀƭ !ǊǎŜƴƛŎ
όҡƎκ[ύ

¢ƻǘŀƭ .ŀǊƛǳƳ 
όҡƎκ[ύȫ

¢ƻǘŀƭ .ŜǊȅƭƭƛǳƳ 
όƳƎκ[ύ

¢ƻǘŀƭ /ŀŘƳƛǳƳ 
όҡƎκ[ύ

¢ƻǘŀƭ /ƘǊƻƳƛǳƳ 
όҡƎκ[ύ

¢ƻǘŀƭ /ƻōŀƭǘ 
όƳƎκ[ύ

 CƭǳƻǊƛŘŜ
όƳƎκ[ύ

¢ƻǘŀƭ [ŜŀŘ 
όƳƎκ[ύ

¢ƻǘŀƭ [ƛǘƘƛǳƳ 
όƳƎκ[ύȫ

¢ƻǘŀƭ aŜǊŎǳǊȅ 
όҡƎκ[ύ

¢ƻǘŀƭ 
aƻƭȅōŘŜƴǳƳ
όƳƎκ[ύ

 wŀŘƛǳƳ ннсҌнну
όǇ/ƛκ[ύ

¢ƻǘŀƭ {ŜƭŜƴƛǳƳ 
όҡƎκ[ύ

¢ƻǘŀƭ ¢ƘŀƭƭƛǳƳ
όƳƎκ[ύ

5ŜǘŜŎǘ нΦм муп 5ŜǘŜŎǘ 5ŜǘŜŎǘ фΦтс лΦллп мΦнс 5ŜǘŜŎǘ 5ŜǘŜŎǘ 5ŜǘŜŎǘ лΦлоу оΦтн 5ŜǘŜŎǘ лΦллоф

a/[ a/[ a/[ a/[ a/[ a/[ Ϡнрт a/[ Ϡнрт Ϡнрт a/[ Ϡнрт a/[ a/[ .YD
сΦл млΦл нллл лΦллп рΦл млл лΦллс пΦл лΦлмр лΦлп нΦл лΦм рΦл рлΦл лΦллоф

{ŀƳǇƭƛƴƎ 
9ǾŜƴǘ 5ŀǘŜ

/ŀƭŎǳƭŀǘŜŘ .ŀŎƪƎǊƻǳƴŘ

DǊƻǳƴŘǿŀǘŜǊ tǊƻǘŜŎǘƛƻƴ {ǘŀƴŘŀǊŘ

¢ŀōƭŜ с a²πуфлф5
[ƻŎƪǿƻƻŘ Iƛƭƭǎ [[/ ό5ƻǿƴƎǊŀŘƛŜƴǘύ

[ƻŎƪǿƻƻŘ !ǎƘ 5ƛǎǇƻǎŀƭ {ƛǘŜ π DǊƻǳƴŘǿŀǘŜǊ !ƴŀƭȅǘƛŎŀƭ 5ŀǘŀ
//w !ǇǇŜƴŘƛȄ L± /ƻƴǎǘƛǘǳŜƴǘǎ

мκнлκнлмпππ ғрκғрππ ππ ғрκғр ππ ππ ππ ππ ππғлΦнκғлΦнππ ππ ғрκғр ππ
пκтκнлмпғнκғн сΦффκтΦнлррκпфΦт ππғрκғр ғрκғр ππ ππ ππ ππғлΦнκғлΦнππ ππ ғрκғр ππ
тκтκнлмп ππ ғр ππ ππ ғр ππ ππ ππ ππ ππғлΦнκғлΦнππ ππ ғр ππ
млκнлκнлмпππ ғрκғрππ ππ ғрκғр ππ ππ ππ ππ ππғлΦнκғлΦнππ ππ ғрκғр ππ
оκнпκнлмрππ ғрκғрππ ππ ғрκғр ππ ππ ππ ππ ππғлΦнκғлΦнππ ππ ғрκғр ππ
сκнпκнлмрππ ғрκғрππ ππ ғрκғр ππ ππ ππ ππ ππғлΦнκғлΦнππ ππ ғрκғр ππ
фκнуκнлмрғоΦтκғоΦт ғр κғр ғнллκғнлл ππғрκғр ғрκғр ππ ππ ππ ππғлΦнκғлΦнππ ππ ғрκғр ππ
ммκмуκнлмрππ ғр κрΦнрππ ππ ғрκғр ππ ππ ππ ππ ππғлΦнκғлΦнππ ππ ғрκғр ππ
оκмпκнлмсππ ғр ππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππ ғр ππ
сκмоκнлмсππ ғрκғр ππ ππ ғрκғр ππ ππ ππ ππ ππғлΦнκғлΦнππ ππ ғрκғр ππ
фκмпκнлмсππ уΦуоκрΦсфππ ππ ғрκғр ππ ππ ππ ππ ππғлΦнκғлΦнππ ππ ғрκғр ππ
мнκсκнлмсғнΦтκғнΦт ғр κрΦоурлΦтκрлΦп ππғрκғр ғрκғр ππ ππ ππ ππғлΦнκғлΦнππ ππ ғрκғр ππ
оκолκнлмтғнΦтκғнΦт ғрκғрғнллκғнлл ππғрκғр ғрκғр ππ ππ ππ ππғлΦнκғлΦнππ ππ ғрκғр ππ
сκнфκнлмтππ ғрκғрππ ππ ғрκғр ππ ππ ππ ππ ππғлΦнκғлΦнππ ππ ғрκғр ππ
фκнлκнлмтππ млΦрκфΦомππ ππ ғрκғр ππ ππ ππ ππ ππғлΦнκғлΦнππ ππ ғрκғр ππ
мнκнтκнлмтππ ғрκғр ππ ππ ғрκғр ππ ππ ππ ππ ππғлΦнκғлΦнππ ππ ғрκғр ππ
оκнуκнлмуππ ғрκғр ππ ππ ғрκғр ππ ππ ππ ππ ππғлΦнκғлΦнππ ππ ғрκғр ππ
сκнлκнлмуғмΦусκғмΦус ғмлκғмлмсу κмсн ππғрκғрғмлκғмл ππ ππ ππ ππғлΦнκғлΦнππ ππ ғрκғр ππ
фκнсκнлмуππ фΦмпκғр ππ ππ ғрκғр ππ ππ ππ ππ ππғлΦнκғлΦнππ ππ ғрκғр ππ
мнκмнκнлмуππ ғрκғрππ ππ ғрκғр ππ ππ ππ ππ ππғлΦнκғлΦнππ ππ ғрκғр ππ
оκмуκнлмфππ ғрκғрππ ғлΦллнκғлΦллнғрκғр ππ лΦлло κлΦлло мΦлфκмΦмо ғлΦллрκғлΦллр ғлΦлнκғлΦлн ғлΦнκғлΦн лΦлнуκлΦлнс нΦонκнΦсс ғрκғрғлΦллуκғлΦллу
сκмфκнлмфππ ғрκғрππ ғлΦллнκғлΦллнғрκғр ππ лΦллн κлΦлло лΦсуκлΦсф ғлΦллрκғлΦллр ғлΦлнκғлΦлн ғлΦнκғлΦн лΦломκлΦлор ғмΦтκғмΦур ғрκғрғлΦллуκғлΦллу
фκмуκнлмфғсΦтκғсΦтғмлκғмлммо  κмму  лΦллм κлΦллм ғрκғрмлΦоκғмл лΦлло κлΦлло лΦумκлΦун ғлΦллрκғлΦллр ғлΦлотκғлΦлот ғлΦнκғлΦн лΦлнтκлΦлол ғнΦтмκнΦфп ғрκғрғлΦллрκғлΦллр
ммκнлκнлмфππ ғрκғрππ ғлΦллмκғлΦллмғрκғр ππ лΦлло κлΦллн лΦрпκлΦто ғлΦллрκғлΦллр ғлΦлотκғлΦлот ғлΦнκғлΦн лΦлнсκлΦлнс нΦртκғнΦлф ғрκғрғлΦллрκғлΦллр
оκммκнлнлππ ғрκғрππ ғлΦллмκғлΦллмғрκғр ππ лΦлло κлΦлло лΦунκлΦуо ғлΦллрκғлΦллр ғлΦлотκғлΦлот ғлΦнκғлΦн лΦлнуκлΦлну ғмΦуκғнΦлп ғрκғрғлΦллрκғлΦллр
сκноκнлнлππ ғрκғрππ ғлΦллмκғлΦллмғрκғр ππ лΦлло κлΦллн лΦфнκлΦу ғлΦллрκғлΦллр ғлΦлотκғлΦлот ғлΦнκғлΦн лΦлнфκлΦлнт нΦртκғмΦус ғрκғрғлΦллрκғлΦллр
фκнмκнлнлғсΦтκғсΦтғмлκғмлмол κмлс ғлΦллмκғлΦллмғрκғрнтΦфκғмллΦллп κлΦлло лΦуфκлΦф ғлΦллрκғлΦллр ғлΦлпмκғлΦлпм ғлΦнκғлΦн лΦлннκлΦлмфғнΦупκоΦпм ғрκғрғлΦллрκғлΦллр
мнκтκнлнлππ ғрκғрππ ғлΦллмκғлΦллмғрκғр ππ лΦллн κлΦллн лΦтфκлΦу ғлΦллрκғлΦллр ғлΦлотκғлΦлот ғлΦнκғлΦн лΦлолκлΦлол ғнΦмтκғнΦму ғрκғрлΦллрκғлΦллнр
оκмκнлнмғлΦпκғлΦпғрκғрмннκпсΦлғлΦллмκғлΦллмғрκғр ғрκғрлΦллнκғлΦллм лΦумκлΦфф ғлΦллрκғлΦллрғлΦлопκғлΦлопғлΦнκғлΦнлΦлнрκғлΦлмлғмΦптκғмΦфсғрκғрғлΦлллрκғлΦлллр
сκмтκнлнмππ ғрκғр ππ ππ ғрκғр ππ ππ ππ ππ ππғлΦнκғлΦнππ ππ ғрκғр ππ
фκннκнлнмғрΦнκғрΦнғмлκғмлнлоκномғлΦллмκғлΦллмғрκғрғмлκғмлғлΦллм κлΦллт лΦупκмΦлсғлΦллрκғлΦллрғлΦлопκғлΦлопғлΦнκғлΦнлΦлонκлΦлнмпΦпрκоΦррғрκғрғлΦлллрκғлΦлллр
мнκмрκнлнмππ ғмлκғр ππ ππ ғрκғр ππ ππ ππ ππ ππғлΦнκғлΦнππ ππ ғрκғр лΦллороκғлΦлло
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¢ƻǘŀƭ !ƴǘƛƳƻƴȅ
όҡƎκ[ύ

¢ƻǘŀƭ !ǊǎŜƴƛŎ
όҡƎκ[ύ

¢ƻǘŀƭ .ŀǊƛǳƳ 
όҡƎκ[ύȫ

¢ƻǘŀƭ .ŜǊȅƭƭƛǳƳ 
όƳƎκ[ύ

¢ƻǘŀƭ /ŀŘƳƛǳƳ 
όҡƎκ[ύ

¢ƻǘŀƭ /ƘǊƻƳƛǳƳ 
όҡƎκ[ύ

¢ƻǘŀƭ /ƻōŀƭǘ 
όƳƎκ[ύ

 CƭǳƻǊƛŘŜ
όƳƎκ[ύ

¢ƻǘŀƭ [ŜŀŘ 
όƳƎκ[ύ

¢ƻǘŀƭ [ƛǘƘƛǳƳ 
όƳƎκ[ύȫ

¢ƻǘŀƭ aŜǊŎǳǊȅ 
όҡƎκ[ύ

¢ƻǘŀƭ 
aƻƭȅōŘŜƴǳƳ
όƳƎκ[ύ

 wŀŘƛǳƳ ннсҌнну
όǇ/ƛκ[ύ

¢ƻǘŀƭ {ŜƭŜƴƛǳƳ 
όҡƎκ[ύ

¢ƻǘŀƭ ¢ƘŀƭƭƛǳƳ
όƳƎκ[ύ

5ŜǘŜŎǘ нΦм муп 5ŜǘŜŎǘ 5ŜǘŜŎǘ фΦтс лΦллп мΦнс 5ŜǘŜŎǘ 5ŜǘŜŎǘ 5ŜǘŜŎǘ лΦлоу оΦтн 5ŜǘŜŎǘ лΦллоф

a/[ a/[ a/[ a/[ a/[ a/[ Ϡнрт a/[ Ϡнрт Ϡнрт a/[ Ϡнрт a/[ a/[ .YD
сΦл млΦл нллл лΦллп рΦл млл лΦллс пΦл лΦлмр лΦлп нΦл лΦм рΦл рлΦл лΦллоф

{ŀƳǇƭƛƴƎ 
9ǾŜƴǘ 5ŀǘŜ

/ŀƭŎǳƭŀǘŜŘ .ŀŎƪƎǊƻǳƴŘ

DǊƻǳƴŘǿŀǘŜǊ tǊƻǘŜŎǘƛƻƴ {ǘŀƴŘŀǊŘ

¢ŀōƭŜ с a²πуфлф5
[ƻŎƪǿƻƻŘ Iƛƭƭǎ [[/ ό5ƻǿƴƎǊŀŘƛŜƴǘύ

[ƻŎƪǿƻƻŘ !ǎƘ 5ƛǎǇƻǎŀƭ {ƛǘŜ π DǊƻǳƴŘǿŀǘŜǊ !ƴŀƭȅǘƛŎŀƭ 5ŀǘŀ
//w !ǇǇŜƴŘƛȄ L± /ƻƴǎǘƛǘǳŜƴǘǎ

оκннκнлннғлΦпκлΦуғмлκғмлммфκосΦл ғлΦллмκғлΦллмғрκғрғрκғр w лΦлнфκғлΦллм лΦтуκлΦслΦллфκлΦллтғлΦлпмκғлΦлпмғлΦнκғлΦнлΦлпрκғлΦлмоΦсфκнΦунғрκғрғлΦлллрκғлΦлллр
сκнпκнлннππ ғмлκғмлππ ππ ғрκғр ππ ππ ππ ππ ππғлΦнκғлΦнππ ππ ғрκғр ғлΦлллоκғлΦллло
фκмрκнлннғлΦпκғлΦпоΦфоκғмлмотκморғлΦллмκғлΦллмғрκғрммΦнκғплΦллрκлΦллрлΦупκлΦупππ ғлΦлнсκғлΦлнсғлΦнκғлΦнлΦлнтκлΦлнрнΦуфκнΦоуғрκғрғлΦлллрκғлΦлллр
мнκтκнлннππ мΦпκмΦуππ ππ ғмΦлκғмΦлππ ππ ππғлΦллрκғлΦллрππ ғлΦнκғлΦнππ ππ ғрκғр ғлΦлллоκғлΦллло
оκнмκнлноғлΦпκғлΦп мΦлκмΦпумΦлκтфΦл ғлΦлллрκғлΦлллрғмΦлκғмΦл ғрκғрғлΦллрκғлΦллр лΦтфκлΦтт ғлΦллрκғлΦллр ғлΦлнрκғлΦлнрғлΦнκғлΦнлΦлнуκлΦлнф ғнΦфκғоΦсғрκғр ғлΦлллрκғлΦлллр
сκнуκнлноππ мΦоκмΦоππ ππ ғмΦлκғмΦл ππππ ππ ππ ππғлΦнκғлΦнππ ππ ғрκғр ғлΦлллоκғлΦллло
фκмфκнлноғлΦпκғлΦпκғлΦпκғлΦп ғмκнΦнw нотκнмрғлΦлллрκғлΦлллрғмΦлκғмΦл ғрκмлΦмғлΦллрκғлΦллр лΦусκлΦсфлΦлмпκлΦлммғлΦлнрκғлΦлнрғлΦнκғлΦнлΦлнуκлΦлну нΦунκнΦумғрκғрғлΦлллрκғлΦлллр
млκноκнлноππ мκнΦнππ ππ ғмΦлκғмΦл ππππ ππ ππ ππғлΦнκғлΦнππ ππ ғрκғр ππ
оκнлκнлнпғлΦпκғлΦп ғмκмΦсумΦлκурΦл ғлΦлллрκғлΦлллрғмΦлκғмΦл уΦлκммΦлғлΦллрκғлΦллр лΦтуκлΦту ғлΦллрκғлΦллрлΦлррκлΦлрсғлΦнκғлΦнлΦлнтκлΦлнс мΦонκғмΦумғрκғрғлΦлллрκғлΦлллр
сκнсκнлнпππ ғмκғм ππ ππ ғмΦлκғмΦл ππππ ππ ππ ππғлΦнκғлΦнππ ππ ғрκғр ππ
фκнсκнлнпғлΦпκғлΦп сΦпwκтΦуw мтсκмтфлΦлллрκлΦлллрғмΦлκғмΦл сΦмтκсΦннғлΦллрκғлΦллрлΦумκлΦунлΦллсκлΦллс лΦлсфκлΦлсрғлΦнκғлΦнлΦлнлκлΦлнмрΦлнκоΦсмғрκғрғлΦлллрκғлΦлллр
мнκмфκнлнпππ мΦмκмΦнππ ππ ғмΦлκғмΦлππ ππ ππ ππ ππ ғлΦнκғлΦнππ ππ рΦтпκғр ππ
оκмфκнлнрғлΦпκғлΦпғмκғмпрΦлκптΦлғлΦлллрκғлΦлллрғмΦлκғмΦлғоΦтκғоΦтғлΦллрκғлΦллрлΦтуκлΦтт ғлΦллрκғлΦллрлΦлпсκлΦлпуғлΦнκғлΦнлΦлноκлΦлнп ғмΦулκғмΦтт ғрκғр ғлΦлллрκғлΦлллр
сκмфκнлнрππ оΦтκоΦуππ ππ ғмΦлκғмΦл ππ ππ ππ ππ ππғлΦнκғлΦнππ ππ ғрκғр ππ
фκнрκнлнр ғлΦпκғлΦп мΦфκнΦн утΦуκфлΦт ғлΦлллрκғлΦлллрғмΦлκғмΦлғмлκғмлғлΦллрκғлΦллрлΦумκлΦум ғлΦллрκғлΦллрлΦлтфκлΦлулғлΦнκғлΦн лΦлопκлΦлор мΦоуκмΦроғрκғрғлΦлллрκғлΦлллр
ммκтκнлнрππ уΦоκсΦоππ ππ ғмΦлκғмΦлππ ππ ππ ππ ππ ғлΦнκғлΦнππ ππ ғрκғр ππ

 мΦ {{Lǎ Ґ .ƻƭŘΤ Dt{ 9ȄŎŜŜŘŀƴŎŜ Ґ DǊŀȅ ōŀŎƪƎǊƻǳƴŘ
нΦ .ŀǎŜƭƛƴŜ Řŀǘŀ ǳǎŜŘ ǘƻ ŎŀƭŎǳƭŀǘŜ ǘǊƛƎƎŜǊ ǾŀƭǳŜǎ ƛƴ ƛǘŀƭƛŎǎ ŀƴŘ ōǊŀŎƪŜǘŜŘ ōȅ ǘƘƛŎƪ ƭƛƴŜǎ
оΦ {ǘǊƛƪŜǘƘǊƻǳƎƘ Ґ 5ŀǘŀ ǊŜƳƻǾŜŘ ŦǊƻƳ ōŀǎŜƭƛƴŜ
пΦ DǊŀȅŜŘ ƻǳǘ Ґ 5ŀǘŀ ǇǊŜǾƛƻǳǎƭȅ ǳǎŜŘ ōǳǘ ǊŜǇƭŀŎŜŘ tŀƎŜ пр ƻŦ тр 



¢ƻǘŀƭ 
!ƴǘƛƳƻƴȅ
όҡƎκ[ύ

¢ƻǘŀƭ 
!ǊǎŜƴƛŎ
όҡƎκ[ύ

¢ƻǘŀƭ 
.ŀǊƛǳƳ 
όҡƎκ[ύȫ

¢ƻǘŀƭ 
.ŜǊȅƭƭƛǳƳ 
όƳƎκ[ύ

¢ƻǘŀƭ 
/ŀŘƳƛǳƳ 
όҡƎκ[ύ

¢ƻǘŀƭ 
/ƘǊƻƳƛǳƳ 
όҡƎκ[ύ

¢ƻǘŀƭ 
/ƻōŀƭǘ 
όƳƎκ[ύ

 CƭǳƻǊƛŘŜ
όƳƎκ[ύ

¢ƻǘŀƭ [ŜŀŘ 
όƳƎκ[ύ

¢ƻǘŀƭ 
[ƛǘƘƛǳƳ 
όƳƎκ[ύȫ

¢ƻǘŀƭ 
aŜǊŎǳǊȅ 
όҡƎκ[ύ

¢ƻǘŀƭ 
aƻƭȅōŘŜƴǳƳ
όƳƎκ[ύ

 wŀŘƛǳƳ 
ннсҌнну
όǇ/ƛκ[ύ

¢ƻǘŀƭ 
{ŜƭŜƴƛǳƳ 
όҡƎκ[ύ

¢ƻǘŀƭ 
¢ƘŀƭƭƛǳƳ 
όƳƎκ[ύ
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млκмсκмфуф ππғр нт ππ ππғмл ππ ππ ππ ππ ππ ππ ππ ππ ππ
мκрκмффл ππғр от ππ ππғмл ππ ππ ππ ππ ππ ππ ππғмл ππ
пκмфκмффл ππғр ππ ππ ππππ ππ ππ ππ ππ ππ ππ ππππ ππ
тκммκмффл ππғр рп ππ ππғмл ππ ππ ππ ππ ππ ππ ππғмл ππ
млκнпκмффл ππғр пс ππ ππғмл ππ ππ ππ ππ ππ ππ ππғмл ππ
мκолκмффм ππғр рр ππ ππғмл ππ ππ ππ ππ ππ ππ ππғмл ππ
пκнсκмффм ππғр пл ππ ππғмл ππ ππ ππ ππ ππ ππ ππғмл ππ
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млκмлκмффм ππғр пн ππ ππғмл ππ ππ ππ ππ ππ ππ ππғмл ππ
пκтκмффн ππғн пл ππ ππғн ππ ππ ππ ππ ππ ππ ππғо ππ
тκуκмффн ππм ππ ππ ππππ ππ ππ ππ ππ ππ ππ ππππ ππ
млκмпκмффн ππғнл ππ ππ ππππ ππ ππ ππ ππ ππ ππ ππππ ππ
мκмрκмффо ππғнл ππ ππ ππππ ππ ππ ππ ππ ππ ππ ππππ ππ
пκтκмффо ππо мф ππ ππғмл ππ ππ ππ ππ ππ ππ ππғмр ππ
тκмоκмффо ππғн ππ ππ ππππ ππ ππ ππ ππ ππ ππ ππππ ππ
млκмфκмффо ππо ππ ππ ππππ ππ ππ ππ ππ ππ ππ ππππ ππ
мκмпκмффп ππғн ππ ππ ππππ ππ ππ ππ ππ ππ ππ ππππ ππ
пκтκмффп ππо ππ ππ ππππ ππ ππ ππ ππ ππ ππ ππππ ππ
тκмнκмффп ππғн сф ππ ππғнл ππ ππ ππ ππ ππ ππ ππππ ππ
млκсκмффп ππғн ππ ππ ππππ ππ ππ ππ ππ ππ ππ ππππ ππ
мκмлκмффр ππо ππ ππ ππππ ππ ππ ππ ππ ππ ππ ππππ ππ
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пκфκмффт ππнΦу рт ππ ππғмл ππ ππ ππ ππ ππ ππ ππππ ππ
рκуκмффт ππππ ππ ππ ππππ ππ ππ ππ ππ ππ ππ ππғмΦо ππ
тκмрκмффт ππғнΦм ππ ππ ππππ ππ ππ ππ ππ ππ ππ ππғмΦо ππ
млκнκмффт ππнΦм ππ ππ ππππ ππ ππ ππ ππ ππ ππ ππғмΦс ππ
мκмоκмффу ππғмс ππ ππ ππππ ππ ππ ππ ππ ππ ππ ππғмΦс ππ
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пκсκмффф ππғмрΦо ππ ππ ππππ ππ ππ ππ ππ ππ ππ ππғмΦм ππ
тκмпκмффф ππғмрΦо ππ ππ ππππ ππ ππ ππ ππ ππ ππ ππғнΦн ππ
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млκсκмффф ππғмрΦф плΦоππ ππғнΦф ππ ππ ππ ππ ππ ππ ππғмΦр ππ
мκммκнллл ππғмрΦф рлΦпππ ππғнΦф ππ ππ ππ ππ ππ ππ ππмΦт ππ
пκрκнллл ππғмрΦф ππ ππ ππππ ππ ππ ππ ππ ππ ππ ππғнΦн ππ
тκммκнллл ππғмрΦн ππ ππ ππππ ππ ππ ππ ππ ππ ππ ππғнΦп ππ
млκпκнллл ππғмрΦн ππ ππ ππππ ππ ππ ππ ππ ππ ππ ππғнΦп ππ
мκмлκнллм ππғмрΦф ππ ππ ππππ ππ ππ ππ ππ ππ ππ ππғнΦп ππ
сκмнκнллм ππғмпΦо рнΦоππ ππғрΦо ππ ππ ππ ππ ππ ππ ππғнΦм ππ
фκрκнллм ππғмпΦо ππ ππ ππππ ππ ππ ππ ππ ππ ππ ππғнΦм ππ
мнκпκнллм ππғму ππ ππ ππππ ππ ππ ππ ππ ππ ππ ππнΦм ππ
оκмоκнллн ππғсΦо ππ ππ ππππ ππ ππ ππ ππ ππ ππ ππтΦр ππ
сκнрκнллн ππфΦм оп ππ ππғмΦу ππ ππ ππ ππ ππ ππ ππтΦр ππ
фκмуκнллн ππфΦн ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππғуΦу ππ
мнκмлκнллн ππғтΦф ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππғуΦу ππ
оκмнκнлло ππғуΦс ππ ππ ғмΦм ππππ ππ ππ ππ ππ ππ ππғуΦм ππ
сκоκнлло ππғуΦс ππ ππ ғмΦм ππππ ππ ππ ππ ππ ππ ππғуΦм ππ
фκмсκнллоғфΦп ғсΦф нпΦу ππ ғмΦм ғмππ ππ ππ ππ ππ ππ ππғу ππ
мнκмуκнллоππ ғсΦф ππ ππ ғмΦм ππππ ππ ππ ππ ππ ππ ππғу ππ
оκмуκнллпππ сΦпππ ππ ғлΦу ππππ ππ ππ ππ ππ ππ ππфΦт ππ
сκмтκнллпππ ғрΦп ππ ππ ғлΦу ππππ ππ ππ ππ ππ ππ ππғтΦн ππ
фκмрκнллпππ ғрΦф ππ ππ ғлΦр ππππ ππ ππ ππ ππ ππ ππғтΦо ππ
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оκнфκнллрғнΦт ғсΦт нсΦу ππ ғнΦн нΦфππ ππ ππ ππғлΦлф ππ ππтΦф ππ
сκмпκнллрππ ғсΦт ππ ππ ғнΦн ππππ ππ ππ ππғлΦмм ππ ππғтΦу ππ
фκмпκнллрππ ғсΦт ππ ππ ғнΦн ππππ ππ ππ ππғлΦмм ππ ππғтΦу ππ
мнκрκнллрππ ғф ππ ππ ғнΦн ππππ ππ ππ ππғлΦн ππ ππғф ππ
оκтκнллсππ ғф ππ ππ ғм ππ ππ ππ ππ ππғлΦн ππ ππғф ππ
сκмоκнллсғо ғмл ннΦф ππ ғн ғм ππ ππ ππ ππғлΦн ππ ππғмл ππ
фκмнκнллсππ ғмл ππ ππ ғн ππ ππ ππ ππ ππғлΦн ππ ππғмл ππ
мнκрκнллсππ ғу ππ ππ ғм ππ ππ ππ ππ ππлΦн ππ ππфΦу ππ
оκсκнллтππ ғу ππ ππ ғм ππ ππ ππ ππ ππғлΦлу ππ ππғу ππ
сκмфκнллтππ ғф ππ ππ ғм ππ ππ ππ ππ ππлΦмн ππ ππғр ππ
фκммκнллтмΦс ғф омΦп ππ ғм мΦмππ ππ ππ ππғлΦм ππ ππғр ππ
мнκммκнллтππ ммΦуππ ππ ғлΦс ππππ ππ ππ ππлΦмм ππ ππғт ππ
оκпκнллуғнΦу ғтΦо ноΦп ππ ғлΦс ғмΦмππ ππ ππ ππғлΦлс ππ ππғт ππ
сκммκнллуғнΦо ғфΦт нфΦр ππ ғмΦо нΦнππ ππ ππ ππғлΦм ππ ππғмл ππ
фκфκнллуғнΦо ғфΦт нпΦр ππ ғмΦо мΦрππ ππ ππ ππғлΦлн ππ ππғмл ππ
мнκнκнллуғоΦм ғфΦр ор ππ ғлΦф ғмΦнππ ππ ππ ππғлΦлн ππ ππғрΦт ππ
оκмлκнллфғоΦм ғфΦр ноΦн ππ ғлΦф ғмΦнππ ππ ππ ππғлΦлн ππ ππғрΦт ππ
сκмсκнллфππ ғоΦр ππ ππ ғлΦт ππππ ππ ππ ππғлΦлн ππ ππмнΦт ππ
фκнκнллфππ тΦсππ ππ ғлΦт ππππ ππ ππ ππғлΦлм ππ ππғсΦу ππ
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¢ƻǘŀƭ 
!ƴǘƛƳƻƴȅ
όҡƎκ[ύ

¢ƻǘŀƭ 
!ǊǎŜƴƛŎ
όҡƎκ[ύ

¢ƻǘŀƭ 
.ŀǊƛǳƳ 
όҡƎκ[ύȫ

¢ƻǘŀƭ 
.ŜǊȅƭƭƛǳƳ 
όƳƎκ[ύ

¢ƻǘŀƭ 
/ŀŘƳƛǳƳ 
όҡƎκ[ύ

¢ƻǘŀƭ 
/ƘǊƻƳƛǳƳ 
όҡƎκ[ύ

¢ƻǘŀƭ 
/ƻōŀƭǘ 
όƳƎκ[ύ

 CƭǳƻǊƛŘŜ
όƳƎκ[ύ

¢ƻǘŀƭ [ŜŀŘ 
όƳƎκ[ύ

¢ƻǘŀƭ 
[ƛǘƘƛǳƳ 
όƳƎκ[ύȫ

¢ƻǘŀƭ 
aŜǊŎǳǊȅ 
όҡƎκ[ύ

¢ƻǘŀƭ 
aƻƭȅōŘŜƴǳƳ
όƳƎκ[ύ

 wŀŘƛǳƳ 
ннсҌнну
όǇ/ƛκ[ύ

¢ƻǘŀƭ 
{ŜƭŜƴƛǳƳ 
όҡƎκ[ύ

¢ƻǘŀƭ 
¢ƘŀƭƭƛǳƳ 
όƳƎκ[ύ

лΦро нΦу офΦо 5ŜǘŜŎǘ 5ŜǘŜŎǘ 5ŜǘŜŎǘ 5ŜǘŜŎǘ лΦфр 5ŜǘŜŎǘ лΦлп 5ŜǘŜŎǘ лΦлрс 5ŜǘŜŎǘ 5ŜǘŜŎǘ 5ŜǘŜŎǘ

a/[ a/[ a/[ a/[ a/[ a/[ Ϡнрт a/[ Ϡнрт Ϡнрт a/[ Ϡнрт a/[ a/[ a/[
сΦл млΦл нллл лΦллп рΦл млл лΦллс пΦл лΦлмр лΦлп нΦл лΦм рΦл рлΦл лΦллн

{ŀƳǇƭƛƴƎ 
9ǾŜƴǘ 5ŀǘŜ

/ŀƭŎǳƭŀǘŜŘ .ŀŎƪƎǊƻǳƴŘ

DǊƻǳƴŘǿŀǘŜǊ tǊƻǘŜŎǘƛƻƴ {ǘŀƴŘŀǊŘ

¢ŀōƭŜ т a²πуфмл5
[ƻŎƪǿƻƻŘ Iƛƭƭǎ [[/ ό5ƻǿƴƎǊŀŘƛŜƴǘύ

[ƻŎƪǿƻƻŘ !ǎƘ 5ƛǎǇƻǎŀƭ {ƛǘŜ π DǊƻǳƴŘǿŀǘŜǊ !ƴŀƭȅǘƛŎŀƭ 5ŀǘŀ
//w !ǇǇŜƴŘƛȄ L± /ƻƴǎǘƛǘǳŜƴǘǎ

мнκуκнллфππ ғсΦт ππ ππ ғмΦн ππππ ππ ππ ππғлΦлм ππ ππғтΦн ππ
оκмлκнлмлππ ғсΦт ππ ππ ғмΦн ππππ ππ ππ ππғлΦлн ππ ππғтΦн ππ
сκуκнлмлғнΦт сΦфннΦн ππ ғлΦс мΦоππ ππ ππ ππғлΦлн ππ ππғтΦф ππ
фκмрκнлмлππ ғсΦм ππ ππ ғлΦс ππππ ππ ππ ππғлΦлн ππ ππғтΦф ππ
мнκмрκнлмлππ ғрΦф ππ ππ ғлΦу ππππ ππ ππ ππғлΦлн ππ ππғтΦт ππ
оκфκнлммππ ғфΦс ππ ππ ғлΦу ππππ ππ ππ ππлΦлу ππ ππғтΦо ππ
сκмрκнлммππ ғфΦс ππ ππ ғлΦу ππππ ππ ππ ππғлΦлн ππ ππғтΦо ππ
фκнтκнлммғсΦуғрΦс мф ππ ғлΦоо мΦмππ ππ ππ ππғлΦмн ππ ππғуΦт ππ
мнκнлκнлммғмΦмпғнΦн нл ππ лΦнр ғрππ ππ ππ ππғлΦлфуππ ππғмΦрнππ
оκмнκнлмнππ т ππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғр ππ
сκнтκнлмнππ ғр ππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғр ππ
уκнуκнлмнππ р ππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғр ππ
млκфκнлмнππ ғр ғнлл ππ ғр ғрΦм ππ ππ ππ ππғлΦн ππ ππғр ππ
нκрκнлмоғмΦм ғнΦннрΦо ππ ғлΦнм ғрΦм ππ ππ ππ ππғлΦмр ππ ππғмΦр ππ
пκмсκнлмоππ уΦрκуΦтпππ ππ ғрκғрππ ππ ππ ππ ππғлΦнκғлΦнππ ππғрκғрππ
тκмсκнлмоππ ғрκғр ππ ππ ғрκғрππ ππ ππ ππ ππғлΦнκғлΦнππ ππғрκғрππ
млκфκнлмоππ пмΦфππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғр ππ
мκнлκнлмпππ ғр ππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғр ππ
пκтκнлмпғн млΦммтΦу ππ ғр ғр ππ ππ ππ ππғлΦн ππ ππғр ππ
тκтκнлмпππ ғр ππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғр ππ
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¢ƻǘŀƭ 
/ƘǊƻƳƛǳƳ 
όҡƎκ[ύ

¢ƻǘŀƭ 
/ƻōŀƭǘ 
όƳƎκ[ύ

 CƭǳƻǊƛŘŜ
όƳƎκ[ύ

¢ƻǘŀƭ [ŜŀŘ 
όƳƎκ[ύ

¢ƻǘŀƭ 
[ƛǘƘƛǳƳ 
όƳƎκ[ύȫ

¢ƻǘŀƭ 
aŜǊŎǳǊȅ 
όҡƎκ[ύ

¢ƻǘŀƭ 
aƻƭȅōŘŜƴǳƳ
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 wŀŘƛǳƳ 
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¢ƻǘŀƭ 
{ŜƭŜƴƛǳƳ 
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¢ƻǘŀƭ 
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a/[ a/[ a/[ a/[ a/[ a/[ Ϡнрт a/[ Ϡнрт Ϡнрт a/[ Ϡнрт a/[ a/[ a/[
сΦл млΦл нллл лΦллп рΦл млл лΦллс пΦл лΦлмр лΦлп нΦл лΦм рΦл рлΦл лΦллн

{ŀƳǇƭƛƴƎ 
9ǾŜƴǘ 5ŀǘŜ

/ŀƭŎǳƭŀǘŜŘ .ŀŎƪƎǊƻǳƴŘ

DǊƻǳƴŘǿŀǘŜǊ tǊƻǘŜŎǘƛƻƴ {ǘŀƴŘŀǊŘ

¢ŀōƭŜ т a²πуфмл5
[ƻŎƪǿƻƻŘ Iƛƭƭǎ [[/ ό5ƻǿƴƎǊŀŘƛŜƴǘύ

[ƻŎƪǿƻƻŘ !ǎƘ 5ƛǎǇƻǎŀƭ {ƛǘŜ π DǊƻǳƴŘǿŀǘŜǊ !ƴŀƭȅǘƛŎŀƭ 5ŀǘŀ
//w !ǇǇŜƴŘƛȄ L± /ƻƴǎǘƛǘǳŜƴǘǎ

млκнлκнлмпππ ғр ππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғр ππ
оκнпκнлмрππ ғр ππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғр ππ
сκнпκнлмрππ ғр ππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғр ππ
фκнуκнлмрғоΦт фΦлоғнлл ππ ғр ғр ππ ππ ππ ππғлΦн ππ ππғр ππ
ммκмуκнлмрππ рΦуππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғр ππ
оκмрκнлмсππ сΦпнππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғр ππ
сκмоκнлмсππ рΦмуππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғр ππ
фκмпκнлмсππ тΦтрππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғр ππ
мнκсκнлмсғнΦт сΦуомфΦу ππ ғр ғр ππ ππ ππ ππғлΦн ππ ππғр ππ
оκолκнлмтғнΦт ғрғнлл ππ ғр ғр ππ ππ ππ ππғлΦн ππ ππғр ππ
сκнфκнлмтππ ғр ππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғр ππ
фκнлκнлмтππ рΦлтππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғр ππ
мнκнтκнлмтππ ғр ππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғр ππ
оκнуκнлмуππ ғр ππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғр ππ
сκнлκнлмуғмΦус ғмл муΦн ππ ғр ғмл ππ ππ ππ ππғлΦн ππ ππғр ππ
фκнсκнлмуππ ғр ππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғр ππ
мнκмнκнлмуππ ғр ππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғр ππ
оκмуκнлмфππ рΦлмππ ғлΦллнғр ππ ғлΦллн ғлΦрғлΦллр ғлΦлн ғлΦн лΦлпт ғмΦнф ғрғлΦллу
сκмфκнлмфππ ғр ππ ғлΦллнғр ππ ғлΦллн ғлΦн ғлΦллр ғлΦлн ғлΦн лΦлпф ғмΦон ғрғлΦллу
фκмуκнлмфғсΦтғмл нпΦт ғлΦллмғр ғмл ғлΦллм лΦну ғлΦллр ғлΦлот ғлΦн лΦлпп ғмΦрн ғрғлΦллр
ммκнлκнлмфππ ғр ππ ғлΦллмғр ππ ғлΦллм лΦнр ғлΦллр ғлΦлот ғлΦн лΦлпт ғмΦт ғрғлΦллр
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[ƻŎƪǿƻƻŘ Iƛƭƭǎ [[/ ό5ƻǿƴƎǊŀŘƛŜƴǘύ

[ƻŎƪǿƻƻŘ !ǎƘ 5ƛǎǇƻǎŀƭ {ƛǘŜ π DǊƻǳƴŘǿŀǘŜǊ !ƴŀƭȅǘƛŎŀƭ 5ŀǘŀ
//w !ǇǇŜƴŘƛȄ L± /ƻƴǎǘƛǘǳŜƴǘǎ

оκммκнлнлππ сΦмтππ ғлΦллмғр ππ ғлΦллм лΦнр ғлΦллр лΦлут ғлΦн лΦлпр ғмΦт ғрғлΦллр
сκноκнлнлππ ғр ππ ғлΦллмғр ππ ғлΦллм лΦпп ғлΦллр ғлΦлот ғлΦн лΦлоф ғмΦом ғрғлΦллр
фκноκнлнлғсΦтғмл нмΦф ғлΦллмғр ғмл ғлΦллм лΦп ғлΦллр ғлΦлпм ғлΦн лΦлоф ғнΦмн ғрғлΦллр
мнκтκнлнлππ ғр ππ ғлΦллмғр ππ ғлΦллм лΦом ғлΦллр ғлΦлот ғлΦн лΦлоф ғнΦлм ғрғлΦллнр
оκмκнлнмғлΦп ғр ннΦлғлΦллмғр ғр ғлΦллмлΦтмғлΦллрғлΦлопғлΦн лΦлпл ғмΦрнғр ғлΦлллр
сκмтκнлнмππ ғр ππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғр ππ
фκннκнлнмғрΦнғмл олΦнғлΦллмғр ғмлғлΦллм лΦсм ғлΦллрлΦмммғлΦн лΦлон ғмΦспғр ғлΦлллр
мнκмрκнлнмππ ғр ππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғр ғлΦлло
оκннκнлннлΦс ғмл мфΦлғлΦллмғр ғр ғлΦллм лΦом ғлΦллрғлΦлпм ғлΦнлΦлос ғмΦпсғр ғлΦлллр
сκноκнлннππ ғмл ππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғр ғлΦллло
фκмрκнлннлΦр ғмΦфнтΦрғлΦллмғр ғп ғлΦллмлΦп ππ ғлΦлнсғлΦн лΦлоуғнΦлрғр ғлΦлллр
мнκтκнлннππ мΦн ππ ππғмΦл ππ ππ ππ ғлΦллр ππғлΦн ππ ππғр ғлΦллло
оκннκнлноғлΦп мΦтнтΦл ғлΦлллрғмΦл ғрғлΦллр лΦом ғлΦллрлΦлтнғлΦн лΦлпл ғмΦрпғр ғлΦлллр
сκнуκнлноππ ғмΦлππ ππғмΦл ππππ ππ ππ ππғлΦн ππ ππ ғр ғлΦллло
фκнлκнлнолΦуκмғмΦлптΦоғлΦлллрғмΦл ғрғлΦллр лΦоу ғлΦллрлΦлтғлΦн лΦлтнғмΦсфғр ғлΦлллр
млκнпκнлноππ мΦлππ ππғмΦл ππππ ππ ππ ππғлΦн ππ ππғр ππ
оκнмκнлнплΦп нΦлосΦл ғлΦлллрғмΦл ғрғлΦллр лΦом ғлΦллрлΦммпғлΦн лΦлпр ғмΦнфғр ғлΦлллр
сκнсκнлнпππ мΦрππ ππғмΦл ππππ ππ ππ ππғлΦн ππ ππғр ππ
фκнтκнлнпғлΦпсΦн нпΦн ғлΦлллрғмΦл ғоΦтғлΦллр лΦоо ғ лΦллрлΦмлуғлΦн лΦлпф ғмΦтпғр ғлΦлллр
мнκмфκнлнпππ ғмΦл ππ ππ ғмΦл ππ ππ ππ ππ ππ ғлΦн ππ ππ ғр ππ
оκмфκнлнрлΦр ғмΦлнфΦлғлΦлллрғмΦлғоΦтғлΦллр лΦом ғлΦллрлΦмллғлΦн лΦлпл ғнΦонғр ғлΦлллр
сκмфκнлнрππ ғмΦл ππ ππ ғмΦл ππ ππ ππ ππ ππғлΦн ππ ππғр ππ
фκнрκнлнрғлΦпғмΦлнрΦуғлΦлллрғмΦлғмлғлΦллр лΦол ғлΦллрлΦмлнғлΦн лΦлпф ғнΦлл ғр ғлΦлллр
ммκтκнлнр ππпΦр ππ ππ ғмΦл ππ ππ ππ ππ ππ ғлΦн ππ ππ ғр ππ
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!ƴǘƛƳƻƴȅ
όҡƎκ[ύ

¢ƻǘŀƭ 
!ǊǎŜƴƛŎ
όҡƎκ[ύ

¢ƻǘŀƭ 
.ŀǊƛǳƳ 
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a/[ .YD a/[ a/[ a/[ a/[ Ϡнртa/[ ϠнртϠнртa/[ Ϡнрт a/[ a/[ a/[
сΦл мфΦл нллл лΦллп рΦл млл лΦллс пΦл лΦлмр лΦлп нΦл лΦм рΦл рлΦл лΦллн

млκмсκмфуфππ ғр по ππ ππ ғмл ππ ππ ππ ππ ππ ππ ππ ππ ππ
мκрκмффлππ ғр пу ππ ππ ғмл ππ ππ ππ ππ ππ ππ ππ ғмл ππ
пκмфκмффлππ ғр ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ
тκмлκмффлππ с рс ππ ππ ғмл ππ ππ ππ ππ ππ ππ ππ ғмл ππ
млκннκмффлππ ғр рр ππ ππ ғмл ππ ππ ππ ππ ππ ππ ππ ғмл ππ
мκолκмффмππ ғр пм ππ ππ ғнл ππ ππ ππ ππ ππ ππ ππ ғмл ππ
пκнсκмффмππ ғр ор ππ ππ ғмл ππ ππ ππ ππ ππ ππ ππ ғмл ππ
тκммκмффмππ ғр ол ππ ππ ғмл ππ ππ ππ ππ ππ ππ ππ ғмл ππ
млκмлκмффмππ ғр он ππ ππ ғмл ππ ππ ππ ππ ππ ππ ππ ғмл ππ
мκуκмффнππ ғн рф ππ ππ мс ππ ππ ππ ππ ππ ππ ππ ғо ππ
пκтκмффнππ н мол ππ ππ ос ππ ππ ππ ππ ππ ππ ππ ғо ππ
тκуκмффнππ м ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ
млκмпκмффнππ ғнл ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ
мκмрκмффоππ ғнл ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ
пκтκмффоππ о мф ππ ππ ғмл ππ ππ ππ ππ ππ ππ ππ ғмр ππ
тκмоκмффоππ п ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ
млκмфκмффоππ р ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ
мκмпκмффпππ ғнл ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ
пκтκмффпππ р ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ
тκмнκмффпππ р ғнл ππ ππ ғнл ππ ππ ππ ππ ππ ππ ππ ππ ππ
млκсκмффпππ с ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ
мκмлκмффрππ т ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ

{ŀƳǇƭƛƴƎ 
9ǾŜƴǘ 5ŀǘŜ

/ŀƭŎǳƭŀǘŜŘ .ŀŎƪƎǊƻǳƴŘ

DǊƻǳƴŘǿŀǘŜǊ tǊƻǘŜŎǘƛƻƴ {ǘŀƴŘŀǊŘ

¢ŀōƭŜ у a²πуфмм{I
[ƻŎƪǿƻƻŘ Iƛƭƭǎ [[/ ό5ƻǿƴƎǊŀŘƛŜƴǘύ

[ƻŎƪǿƻƻŘ !ǎƘ 5ƛǎǇƻǎŀƭ {ƛǘŜ π DǊƻǳƴŘǿŀǘŜǊ !ƴŀƭȅǘƛŎŀƭ 5ŀǘŀ
//w !ǇǇŜƴŘƛȄ L± /ƻƴǎǘƛǘǳŜƴǘǎ
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пΦ DǊŀȅŜŘ ƻǳǘ Ґ 5ŀǘŀ ǇǊŜǾƛƻǳǎƭȅ ǳǎŜŘ ōǳǘ ǊŜǇƭŀŎŜŘ tŀƎŜ ро ƻŦ тр 
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όҡƎκ[ύ

¢ƻǘŀƭ 
!ǊǎŜƴƛŎ
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.ŀǊƛǳƳ 
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¢ƻǘŀƭ 
/ŀŘƳƛǳƳ 
όҡƎκ[ύ

¢ƻǘŀƭ 
/ƘǊƻƳƛǳƳ 
όҡƎκ[ύ

¢ƻǘŀƭ 
/ƻōŀƭǘ 
όƳƎκ[ύ

 CƭǳƻǊƛŘŜ
όƳƎκ[ύ

¢ƻǘŀƭ [ŜŀŘ 
όƳƎκ[ύ

¢ƻǘŀƭ 
[ƛǘƘƛǳƳ 
όƳƎκ[ύȫ

¢ƻǘŀƭ 
aŜǊŎǳǊȅ 
όҡƎκ[ύ

¢ƻǘŀƭ 
aƻƭȅōŘŜƴǳƳ
όƳƎκ[ύ

 wŀŘƛǳƳ 
ннсҌнну
όǇ/ƛκ[ύ

¢ƻǘŀƭ 
{ŜƭŜƴƛǳƳ 
όҡƎκ[ύ

¢ƻǘŀƭ 
¢ƘŀƭƭƛǳƳ 
όƳƎκ[ύ

5ŜǘŜŎǘ мфΦл псΦл 5ŜǘŜŎǘ 5ŜǘŜŎǘ 5ŜǘŜŎǘ 5ŜǘŜŎǘ лΦфл 5ŜǘŜŎǘ 5ŜǘŜŎǘ 5ŜǘŜŎǘ лΦлоу 5ŜǘŜŎǘ 5ŜǘŜŎǘ 5ŜǘŜŎǘ

a/[ .YD a/[ a/[ a/[ a/[ Ϡнртa/[ ϠнртϠнртa/[ Ϡнрт a/[ a/[ a/[
сΦл мфΦл нллл лΦллп рΦл млл лΦллс пΦл лΦлмр лΦлп нΦл лΦм рΦл рлΦл лΦллн

{ŀƳǇƭƛƴƎ 
9ǾŜƴǘ 5ŀǘŜ

/ŀƭŎǳƭŀǘŜŘ .ŀŎƪƎǊƻǳƴŘ

DǊƻǳƴŘǿŀǘŜǊ tǊƻǘŜŎǘƛƻƴ {ǘŀƴŘŀǊŘ

¢ŀōƭŜ у a²πуфмм{I
[ƻŎƪǿƻƻŘ Iƛƭƭǎ [[/ ό5ƻǿƴƎǊŀŘƛŜƴǘύ

[ƻŎƪǿƻƻŘ !ǎƘ 5ƛǎǇƻǎŀƭ {ƛǘŜ π DǊƻǳƴŘǿŀǘŜǊ !ƴŀƭȅǘƛŎŀƭ 5ŀǘŀ
//w !ǇǇŜƴŘƛȄ L± /ƻƴǎǘƛǘǳŜƴǘǎ

пκммκмффрππ р ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ
тκммκмффрππ т ғнл ππ ππ ғнл ππ ππ ππ ππ ππ ππ ππ ππ ππ
млκмнκмффрππ с ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ
мκпκмффсππ н но ππ ππ ғнл ππ ππ ππ ππ ππ ππ ππ ππ ππ
пκфκмффсππ ф ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ
тκмлκмффсππ у ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ
млκфκмффсππ п ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ
мκмпκмффтππ ф ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ
пκфκмффтππ фΦс мф ππ ππ ғмл ππ ππ ππ ππ ππ ππ ππ ππ ππ
рκуκмффтππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ғо ππ
тκмрκмффтππ тΦм ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ғмΦо ππ
млκнκмффтππ мм ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ғмΦс ππ
мκмоκмффуππ ғмс ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ғмΦс ππ
пκтκмффуππ ғмнΦм ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ғмΦс ππ
тκмрκмффуππ ғмсΦт мфΦо ππ ππ ғрΦт ππ ππ ππ ππ ππ ππ ππ ғмΦн ππ
млκрκмффуππ ғмсΦт ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ғмΦм ππ
мκмнκмфффππ ғмсΦт ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ғмΦм ππ
пκсκмфффππ ғмрΦо ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ғмΦм ππ
тκмпκмфффππ ғмрΦо ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ғнΦн ππ
млκсκмфффππ ғмрΦф мфΦт ππ ππ ғнΦф ππ ππ ππ ππ ππ ππ ππ ғмΦр ππ
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ннсҌнну
όǇ/ƛκ[ύ

¢ƻǘŀƭ 
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¢ƘŀƭƭƛǳƳ 
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a/[ .YD a/[ a/[ a/[ a/[ Ϡнртa/[ ϠнртϠнртa/[ Ϡнрт a/[ a/[ a/[
сΦл мфΦл нллл лΦллп рΦл млл лΦллс пΦл лΦлмр лΦлп нΦл лΦм рΦл рлΦл лΦллн

{ŀƳǇƭƛƴƎ 
9ǾŜƴǘ 5ŀǘŜ

/ŀƭŎǳƭŀǘŜŘ .ŀŎƪƎǊƻǳƴŘ

DǊƻǳƴŘǿŀǘŜǊ tǊƻǘŜŎǘƛƻƴ {ǘŀƴŘŀǊŘ

¢ŀōƭŜ у a²πуфмм{I
[ƻŎƪǿƻƻŘ Iƛƭƭǎ [[/ ό5ƻǿƴƎǊŀŘƛŜƴǘύ

[ƻŎƪǿƻƻŘ !ǎƘ 5ƛǎǇƻǎŀƭ {ƛǘŜ π DǊƻǳƴŘǿŀǘŜǊ !ƴŀƭȅǘƛŎŀƭ 5ŀǘŀ
//w !ǇǇŜƴŘƛȄ L± /ƻƴǎǘƛǘǳŜƴǘǎ

мκммκнлллππ ғмрΦф му ππ ππ ғнΦф ππ ππ ππ ππ ππ ππ ππ ғмΦр ππ
пκрκнлллππ ғмрΦф ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ғнΦн ππ
тκммκнлллππ ғмрΦн ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ғнΦп ππ
млκпκнлллππ ғмрΦн ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ғнΦп ππ
мκммκнллмππ ғмрΦф ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ғнΦп ππ
сκмнκнллмππ ғмпΦо мфΦп ππ ππ ғрΦо ππ ππ ππ ππ ππ ππ ππ ғнΦм ππ
фκрκнллмππ мрΦтππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ғнΦм ππ
мнκпκнллмππ ғму ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ғмΦо ππ
оκмнκнллнππ ф ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ғсΦр ππ
сκнрκнллнππ мсΦмнлΦо ππ ππ ғмΦу ππ ππ ππ ππ ππ ππ ππ ғсΦр ππ
фκмуκнллнππ мнΦрππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ғуΦу ππ
мнκмлκнллнππ фΦр ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ғуΦу ππ
оκмнκнллоππ фΦс ππ ππ ғмΦм ππ ππ ππ ππ ππ ππ ππ ππ ғуΦм ππ
сκоκнллоππ ммΦоππ ππ ғмΦм ππ ππ ππ ππ ππ ππ ππ ππ ғуΦм ππ
фκмсκнллоғфΦп тΦрмфΦп ππ ғмΦмғм ππ ππ ππ ππ ππ ππ ππ ғу ππ
мнκмуκнллоππ мр ππ ππ ғмΦм ππ ππ ππ ππ ππ ππ ππ ππ ғу ππ
оκмуκнллпππ мнΦуππ ππ ғлΦу ππ ππ ππ ππ ππ ππ ππ ππ ғтΦн ππ
сκмсκнллпππ уΦо ππ ππ ғлΦу ππ ππ ππ ππ ππ ππ ππ ππ ғтΦн ππ

 мΦ {{Lǎ Ґ .ƻƭŘΤ Dt{ 9ȄŎŜŜŘŀƴŎŜ Ґ DǊŀȅ ōŀŎƪƎǊƻǳƴŘ
нΦ .ŀǎŜƭƛƴŜ Řŀǘŀ ǳǎŜŘ ǘƻ ŎŀƭŎǳƭŀǘŜ ǘǊƛƎƎŜǊ ǾŀƭǳŜǎ ƛƴ ƛǘŀƭƛŎǎ ŀƴŘ ōǊŀŎƪŜǘŜŘ ōȅ ǘƘƛŎƪ ƭƛƴŜǎ
оΦ {ǘǊƛƪŜǘƘǊƻǳƎƘ Ґ 5ŀǘŀ ǊŜƳƻǾŜŘ ŦǊƻƳ ōŀǎŜƭƛƴŜ
пΦ DǊŀȅŜŘ ƻǳǘ Ґ 5ŀǘŀ ǇǊŜǾƛƻǳǎƭȅ ǳǎŜŘ ōǳǘ ǊŜǇƭŀŎŜŘ tŀƎŜ рр ƻŦ тр 



¢ƻǘŀƭ 
!ƴǘƛƳƻƴȅ
όҡƎκ[ύ

¢ƻǘŀƭ 
!ǊǎŜƴƛŎ
όҡƎκ[ύ

¢ƻǘŀƭ 
.ŀǊƛǳƳ 
όҡƎκ[ύȫ

¢ƻǘŀƭ 
.ŜǊȅƭƭƛǳƳ 
όƳƎκ[ύ

¢ƻǘŀƭ 
/ŀŘƳƛǳƳ 
όҡƎκ[ύ

¢ƻǘŀƭ 
/ƘǊƻƳƛǳƳ 
όҡƎκ[ύ

¢ƻǘŀƭ 
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¢ƻǘŀƭ 
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a/[ .YD a/[ a/[ a/[ a/[ Ϡнртa/[ ϠнртϠнртa/[ Ϡнрт a/[ a/[ a/[
сΦл мфΦл нллл лΦллп рΦл млл лΦллс пΦл лΦлмр лΦлп нΦл лΦм рΦл рлΦл лΦллн
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¢ŀōƭŜ у a²πуфмм{I
[ƻŎƪǿƻƻŘ Iƛƭƭǎ [[/ ό5ƻǿƴƎǊŀŘƛŜƴǘύ

[ƻŎƪǿƻƻŘ !ǎƘ 5ƛǎǇƻǎŀƭ {ƛǘŜ π DǊƻǳƴŘǿŀǘŜǊ !ƴŀƭȅǘƛŎŀƭ 5ŀǘŀ
//w !ǇǇŜƴŘƛȄ L± /ƻƴǎǘƛǘǳŜƴǘǎ

фκмрκнллпππ тΦп ππ ππ ғлΦр ππ ππ ππ ππ ππ ππ ππ ππ ғтΦо ππ
мнκмпκнллпғнΦм фΦтннΦф ππ ғлΦроΦм ππ ππ ππ ππ ππ ππ ππ ғтΦо ππ
оκнфκнллрғнΦт уΦтнрΦо ππ ғнΦннΦу ππ ππ ππ ππ ғлΦлфππ ππ ғтΦу ππ
сκмпκнллрππ тΦн ππ ππ ғнΦн ππ ππ ππ ππ ππ ғлΦммππ ππ ғтΦу ππ
фκмпκнллрππ ммΦпππ ππ ғнΦн ππ ππ ππ ππ ππ ғлΦммππ ππ ғтΦу ππ
мнκсκнллрππ ммΦоππ ππ ғнΦн ππ ππ ππ ππ ππ ғлΦн ππ ππ ғф ππ
оκтκнллсππ млΦмππ ππ ғм ππ ππ ππ ππ ππ ғлΦн ππ ππ ғф ππ
сκмоκнллсғо ммΦсмуΦн ππ ғн мΦн ππ ππ ππ ππ ғлΦн ππ ππ ғмл ππ
фκмнκнллсππ ммΦфππ ππ ғн ππ ππ ππ ππ ππ ғлΦн ππ ππ ғмл ππ
мнκрκнллсππ ммΦуππ ππ ғм ππ ππ ππ ππ ππ ғлΦлуππ ππ уΦу ππ
оκсκнллтππ мнΦрππ ππ ғм ππ ππ ππ ππ ππ ғлΦлуππ ππ ғу ππ
сκмфκнллтππ моΦмππ ππ ғм ππ ππ ππ ππ ππ лΦмо ππ ππ ғр ππ
фκммκнллтғм ғф ннΦн ππ ғм ғм ππ ππ ππ ππ ғлΦм ππ ππ ғр ππ
мнκммκнллтππ мтΦмππ ππ ғлΦс ππ ππ ππ ππ ππ лΦм ππ ππ ғт ππ
оκпκнллуғнΦуғтΦо нл ππ ғлΦсғмΦм ππ ππ ππ ππ ғлΦлсππ ππ млΦр ππ
сκммκнллуғнΦо мо нпΦо ππ ғмΦонΦм ππ ππ ππ ππ ғлΦм ππ ππ ғмл ππ
фκфκнллуғнΦоммΦпнрΦн ππ ғмΦоғмΦм ππ ππ ππ ππ ғлΦлнππ ππ ғмл ππ
мнκнκнллуғоΦмғфΦр ноΦо ππ ғлΦфғмΦн ππ ππ ππ ππ ғлΦлнππ ππ ғрΦт ππ
оκмлκнллфғоΦммтΦмннΦу ππ ғлΦфғмΦн ππ ππ ππ ππ ғлΦлнππ ππ ғрΦт ππ
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¢ƻǘŀƭ 
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 wŀŘƛǳƳ 
ннсҌнну
όǇ/ƛκ[ύ

¢ƻǘŀƭ 
{ŜƭŜƴƛǳƳ 
όҡƎκ[ύ

¢ƻǘŀƭ 
¢ƘŀƭƭƛǳƳ 
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a/[ .YD a/[ a/[ a/[ a/[ Ϡнртa/[ ϠнртϠнртa/[ Ϡнрт a/[ a/[ a/[
сΦл мфΦл нллл лΦллп рΦл млл лΦллс пΦл лΦлмр лΦлп нΦл лΦм рΦл рлΦл лΦллн

{ŀƳǇƭƛƴƎ 
9ǾŜƴǘ 5ŀǘŜ
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DǊƻǳƴŘǿŀǘŜǊ tǊƻǘŜŎǘƛƻƴ {ǘŀƴŘŀǊŘ

¢ŀōƭŜ у a²πуфмм{I
[ƻŎƪǿƻƻŘ Iƛƭƭǎ [[/ ό5ƻǿƴƎǊŀŘƛŜƴǘύ

[ƻŎƪǿƻƻŘ !ǎƘ 5ƛǎǇƻǎŀƭ {ƛǘŜ π DǊƻǳƴŘǿŀǘŜǊ !ƴŀƭȅǘƛŎŀƭ 5ŀǘŀ
//w !ǇǇŜƴŘƛȄ L± /ƻƴǎǘƛǘǳŜƴǘǎ

сκмсκнллфππ фΦп ππ ππ ғлΦт ππ ππ ππ ππ ππ ғлΦлнππ ππ ғсΦу ππ
фκнκнллфππ млΦфππ ππ ғлΦт ππ ππ ππ ππ ππ ғлΦлмππ ππ ғсΦу ππ
мнκуκнллфππ ғсΦт ππ ππ ғмΦн ππ ππ ππ ππ ππ ғлΦлмππ ππ ммΦр ππ
оκмлκнлмлππ млΦоππ ππ ғмΦн ππ ππ ππ ππ ππ ғлΦлнππ ππ ғтΦн ππ
сκуκнлмлғнΦт сΦсноΦф ππ ғлΦсғлΦу ππ ππ ππ ππ ғлΦлнππ ππ ғтΦф ππ
фκмрκнлмлππ фΦр ππ ππ ғлΦс ππ ππ ππ ππ ππ ғлΦлнππ ππ ғтΦф ππ
мнκмрκнлмлππ ғрΦф ππ ππ ғлΦу ππ ππ ππ ππ ππ ғлΦлнππ ππ ғтΦт ππ
оκфκнлммππ мо ππ ππ ғлΦу ππ ππ ππ ππ ππ ғлΦлнππ ππ фΦу ππ
сκмрκнлммππ млΦуππ ππ ғлΦу ππ ππ ππ ππ ππ ғлΦлнππ ππ ғтΦо ππ
фκнтκнлммғсΦу мм нр ππ ғлΦоомΦм ππ ππ ππ ππ ғлΦмнππ ππ ғуΦт ππ
мнκнлκнлмммΦс мл но ππ лΦну ғрππ ππ ππ ππғлΦлфуππ ππғмΦрнππ
оκмнκнлмнππ мс ππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғр ππ
сκнтκнлмнππ мл ππ ππ ғр ππ ππ ππ ππ ππ ғлΦн ππ ππ ғр ππ
уκнуκнлмнππ мо ππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғр ππ
млκфκнлмнππ мн ғнлл ππ ғр ғрΦм ππ ππ ππ ππғлΦн ππ ππғр ππ
нκрκнлмоғмΦмтΦофнсΦн ππ ғлΦнм ғрΦм ππ ππ ππ ππ ғлΦмр ππ ππ ғмΦр ππ
пκмсκнлмоππ мтΦоππ ππ ғр ππ ππ ππ ππ ππ ғлΦн ππ ππ ғр ππ
тκмсκнлмоππ рΦлрππ ππ ғр ππ ππ ππ ππ ππ ғлΦн ππ ππ ғр ππ
млκфκнлмоππ тΦооππ ππ ғр ππ ππ ππ ππ ππ ғлΦмрππ ππ ғр ππ
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a/[ .YD a/[ a/[ a/[ a/[ Ϡнртa/[ ϠнртϠнртa/[ Ϡнрт a/[ a/[ a/[
сΦл мфΦл нллл лΦллп рΦл млл лΦллс пΦл лΦлмр лΦлп нΦл лΦм рΦл рлΦл лΦллн

{ŀƳǇƭƛƴƎ 
9ǾŜƴǘ 5ŀǘŜ

/ŀƭŎǳƭŀǘŜŘ .ŀŎƪƎǊƻǳƴŘ

DǊƻǳƴŘǿŀǘŜǊ tǊƻǘŜŎǘƛƻƴ {ǘŀƴŘŀǊŘ

¢ŀōƭŜ у a²πуфмм{I
[ƻŎƪǿƻƻŘ Iƛƭƭǎ [[/ ό5ƻǿƴƎǊŀŘƛŜƴǘύ

[ƻŎƪǿƻƻŘ !ǎƘ 5ƛǎǇƻǎŀƭ {ƛǘŜ π DǊƻǳƴŘǿŀǘŜǊ !ƴŀƭȅǘƛŎŀƭ 5ŀǘŀ
//w !ǇǇŜƴŘƛȄ L± /ƻƴǎǘƛǘǳŜƴǘǎ

мκнлκнлмпππ ғр ππ ππ ғр ππ ππ ππ ππ ππ ғлΦн ππ ππ мнΦм ππ
пκуκнлмпғн нлΦмнпΦо ππ ғр ғр ππ ππ ππ ππғлΦн ππ ππғр ππ
тκуκнлмпππ мс ππ ππ ғр ππ ππ ππ ππ ππ ғлΦн ππ ππ ғр ππ
млκнмκнлмпππ млΦрππ ππ ғр ππ ππ ππ ππ ππ ғлΦн ππ ππ ғр ππ
оκнпκнлмрππ ғр ππ ππ ғр ππ ππ ππ ππ ππ ғлΦн ππ ππ ғр ππ
сκнпκнлмрππ ғр ππ ππ ғр ππ ππ ππ ππ ππ ғлΦн ππ ππ ғр ππ
фκнуκнлмрғоΦтмрΦрғнлл ππ ғр ғр ππ ππ ππ ππ ғлΦн ππ ππ ғр ππ
ммκмуκнлмрππ моΦмππ ππ ғр ππ ππ ππ ππ ππ ғлΦн ππ ππ ғр ππ
оκмрκнлмсππ муΦуππ ππ ғр ππ ππ ππ ππ ππ ғлΦн ππ ππ ғр ππ
сκмоκнлмсππ мтΦсππ ππ ғр ππ ππ ππ ππ ππ ғлΦн ππ ππ ғр ππ
фκмпκнлмсππ муΦпππ ππ ғр ππ ππ ππ ππ ππ ғлΦн ππ ππ ғр ππ
мнκсκнлмсғнΦтмтΦснтΦм ππ ғр ғр ππ ππ ππ ππ ғлΦн ππ ππ ғр ππ
оκолκнлмтғнΦтмтΦфғнлл ππ ғр ғр ππ ππ ππ ππ ғлΦн ππ ππ ғр ππ
сκнфκнлмтππ млΦуππ ππ ғр ππ ππ ππ ππ ππ ғлΦн ππ ππ ғр ππ
фκнлκнлмтππ мрΦрππ ππ ғр ππ ππ ππ ππ ππ ғлΦн ππ ππ ғр ππ
мнκнтκнлмтππ мо ππ ππ ғр ππ ππ ππ ππ ππ ғлΦн ππ ππ ғр ππ
оκнфκнлмуππ фΦфоππ ππ ғр ππ ππ ππ ππ ππ ғлΦн ππ ππ ғр ππ
сκнмκнлмуғмΦусғмл нтΦф ππ ғр ғмл ππ ππ ππ ππ ғлΦн ππ ππ ғр ππ
фκнтκнлмуππ мтΦмππ ππ ғр ππ ππ ππ ππ ππ ғлΦн ππ ππ ғр ππ
мнκмоκнлмуππ фΦт ππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғр ππ
оκмфκнлмфππ мс ππ ғлΦллнғр ππ ғлΦллнмΦмуғлΦллр ғлΦлн ғлΦн лΦлнф ғмΦср ғрғлΦллу

 мΦ {{Lǎ Ґ .ƻƭŘΤ Dt{ 9ȄŎŜŜŘŀƴŎŜ Ґ DǊŀȅ ōŀŎƪƎǊƻǳƴŘ
нΦ .ŀǎŜƭƛƴŜ Řŀǘŀ ǳǎŜŘ ǘƻ ŎŀƭŎǳƭŀǘŜ ǘǊƛƎƎŜǊ ǾŀƭǳŜǎ ƛƴ ƛǘŀƭƛŎǎ ŀƴŘ ōǊŀŎƪŜǘŜŘ ōȅ ǘƘƛŎƪ ƭƛƴŜǎ
оΦ {ǘǊƛƪŜǘƘǊƻǳƎƘ Ґ 5ŀǘŀ ǊŜƳƻǾŜŘ ŦǊƻƳ ōŀǎŜƭƛƴŜ
пΦ DǊŀȅŜŘ ƻǳǘ Ґ 5ŀǘŀ ǇǊŜǾƛƻǳǎƭȅ ǳǎŜŘ ōǳǘ ǊŜǇƭŀŎŜŘ tŀƎŜ ру ƻŦ тр 



¢ƻǘŀƭ 
!ƴǘƛƳƻƴȅ
όҡƎκ[ύ

¢ƻǘŀƭ 
!ǊǎŜƴƛŎ
όҡƎκ[ύ

¢ƻǘŀƭ 
.ŀǊƛǳƳ 
όҡƎκ[ύȫ

¢ƻǘŀƭ 
.ŜǊȅƭƭƛǳƳ 
όƳƎκ[ύ

¢ƻǘŀƭ 
/ŀŘƳƛǳƳ 
όҡƎκ[ύ

¢ƻǘŀƭ 
/ƘǊƻƳƛǳƳ 
όҡƎκ[ύ

¢ƻǘŀƭ 
/ƻōŀƭǘ 
όƳƎκ[ύ

 CƭǳƻǊƛŘŜ
όƳƎκ[ύ

¢ƻǘŀƭ [ŜŀŘ 
όƳƎκ[ύ

¢ƻǘŀƭ 
[ƛǘƘƛǳƳ 
όƳƎκ[ύȫ

¢ƻǘŀƭ 
aŜǊŎǳǊȅ 
όҡƎκ[ύ

¢ƻǘŀƭ 
aƻƭȅōŘŜƴǳƳ
όƳƎκ[ύ

 wŀŘƛǳƳ 
ннсҌнну
όǇ/ƛκ[ύ

¢ƻǘŀƭ 
{ŜƭŜƴƛǳƳ 
όҡƎκ[ύ

¢ƻǘŀƭ 
¢ƘŀƭƭƛǳƳ 
όƳƎκ[ύ

5ŜǘŜŎǘ мфΦл псΦл 5ŜǘŜŎǘ 5ŜǘŜŎǘ 5ŜǘŜŎǘ 5ŜǘŜŎǘ лΦфл 5ŜǘŜŎǘ 5ŜǘŜŎǘ 5ŜǘŜŎǘ лΦлоу 5ŜǘŜŎǘ 5ŜǘŜŎǘ 5ŜǘŜŎǘ

a/[ .YD a/[ a/[ a/[ a/[ Ϡнртa/[ ϠнртϠнртa/[ Ϡнрт a/[ a/[ a/[
сΦл мфΦл нллл лΦллп рΦл млл лΦллс пΦл лΦлмр лΦлп нΦл лΦм рΦл рлΦл лΦллн

{ŀƳǇƭƛƴƎ 
9ǾŜƴǘ 5ŀǘŜ

/ŀƭŎǳƭŀǘŜŘ .ŀŎƪƎǊƻǳƴŘ

DǊƻǳƴŘǿŀǘŜǊ tǊƻǘŜŎǘƛƻƴ {ǘŀƴŘŀǊŘ

¢ŀōƭŜ у a²πуфмм{I
[ƻŎƪǿƻƻŘ Iƛƭƭǎ [[/ ό5ƻǿƴƎǊŀŘƛŜƴǘύ

[ƻŎƪǿƻƻŘ !ǎƘ 5ƛǎǇƻǎŀƭ {ƛǘŜ π DǊƻǳƴŘǿŀǘŜǊ !ƴŀƭȅǘƛŎŀƭ 5ŀǘŀ
//w !ǇǇŜƴŘƛȄ L± /ƻƴǎǘƛǘǳŜƴǘǎ

сκнлκнлмфππ ммΦнππ ғлΦллнғр ππ ғлΦллнлΦрсғлΦллрғлΦлнғлΦнлΦлооғмΦстғр ғлΦллм
фκмфκнлмфғсΦтмтΦфнфΦф ғлΦллмғр ғмл ғлΦллмлΦссғлΦллр ғлΦлот ғлΦн лΦлнр ғмΦус ғрғлΦллр
ммκнлκнлмфππ ммΦмππ ғлΦллмғр ππ ғлΦллмлΦсоғлΦллр ғлΦлот ғлΦн лΦлнф ғмΦфн ғрғлΦллр
оκмнκнлнлππ мтΦрππ ғлΦллмғр ππ ғлΦллмлΦсфғлΦллрғлΦлотғлΦнлΦлолғмΦсфғр ғлΦллр
сκнпκнлнлππ мпΦрππ ғлΦллмғр ππ ғлΦллмлΦтфғлΦллрғлΦлотғлΦнлΦлнрғмΦпоғр ғлΦллр
фκноκнлнлғсΦтмпΦунтΦоғлΦллмғр ғмлғлΦллмлΦтрғлΦллрғлΦлпмғлΦнлΦлнрғнΦтғр ғлΦллр
мнκуκнлнлππ мп ππ ғлΦллмғр ππ ғлΦллмлΦссғлΦллр ғлΦлот ғлΦн лΦлом ғмΦуф ғрғлΦллнр
оκмκнлнмғлΦп мнΦснуΦлғлΦллмғр ғр ғлΦллмлΦтнғлΦллр ғлΦлопғлΦнлΦлну ғмΦрмғр ғлΦлллр
сκмтκнлнмππ мнΦрππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғр ππ
фκннκнлнмғрΦн мпΦонсΦрғлΦллмғр ғмлғлΦллммΦлмғлΦллрғлΦлопғлΦнлΦлолғмΦрнғр ғлΦлллр
мнκмрκнлнмππ ммΦнππ ππ ғр ππ ππ ππ ππ ππ ғлΦн ππ ππ ғр ғлΦлло
оκннκнлннлΦп мнΦоннΦлғлΦллмғр ғр ғлΦллмлΦррлΦллсғлΦлпмғлΦнлΦлолғмΦснғр ғлΦлллр
сκнпκнлннππ моΦлππ ππ ғр ππ ππ ππ ππ ππ ғлΦн ππ ππ ғр ғлΦллло
фκмрκнлннғлΦп моΦлнуΦрғлΦллмғр мнΦтғлΦллмлΦтмππ ғлΦлнсғлΦнлΦлнуғмΦстғр ғлΦлллр
мнκтκнлннππ ммΦнππ ππғмΦл ππ ππ ππ ғлΦллр ππғлΦн ππ ππғр ғлΦллло
оκннκнлноғлΦпмоΦфнуΦлғлΦлллрғмΦлғр ғлΦллрлΦсғлΦллрғлΦлнрғлΦнлΦломғмΦпрғр ғлΦлллр
сκнуκнлноππ млΦлππ ππғмΦл ππππ ππ ππ ππғлΦн ππ ππғр ғлΦллло
фκнлκнлноғлΦпκғлΦп млΦонрΦт ғлΦлллрғмΦл ғрғлΦллр лΦтн ғлΦллр ғлΦлнрғлΦнлΦлоо ғмΦтоғр ғлΦлллр
млκнпκнлноππ мнΦнππ ππ ғмΦл ππ ππ ππ ππ ππ ғлΦн ππ ππ ғр ππ
оκнмκнлнпғлΦпмоΦрнрΦлғлΦлллрғмΦлғоΦтғлΦллрлΦссғлΦллрғлΦлнрғлΦнлΦлолғмΦннғр ғлΦлллр
сκнсκнлнпππ мнΦрππ ππ ғмΦл ππ ππ ππ ππ ππ ғлΦн ππ ππ ғр ππ
фκнтκнлнпғлΦпмсΦннпΦрғлΦлллрғмΦлғмлғлΦллрлΦссғлΦллрғлΦлноғлΦнлΦлопғмΦннғр ғлΦлллр
мнκмфκнлнпππ уΦр ππ ππ ғмΦл ππ ππ ππ ππ ππ ғлΦн ππ ππ ғр ππ
оκмфκнлнрғлΦп фΦм нрΦлғлΦлллрғмΦлғоΦтғлΦллр лΦсс ғлΦллр ғлΦлно ғлΦн лΦлну ғмΦфтғр ғлΦлллр
сκмфκнлнрππ мнΦр ππ ππ ғмΦл ππ ππ ππ ππ ππғлΦн ππ ππғр ππ
фκнрκнлнрғлΦп фΦт нпΦоғлΦлллрғмΦлғмлғлΦллрлΦсоғлΦллрғлΦллфғлΦнлΦлотғмΦопғр ғлΦлллр
ммκтκнлнрππ муΦнππ ππ ғмΦл ππ ππ ππ ππ ππ ғлΦн ππ ππ ғр ππ

 мΦ {{Lǎ Ґ .ƻƭŘΤ Dt{ 9ȄŎŜŜŘŀƴŎŜ Ґ DǊŀȅ ōŀŎƪƎǊƻǳƴŘ
нΦ .ŀǎŜƭƛƴŜ Řŀǘŀ ǳǎŜŘ ǘƻ ŎŀƭŎǳƭŀǘŜ ǘǊƛƎƎŜǊ ǾŀƭǳŜǎ ƛƴ ƛǘŀƭƛŎǎ ŀƴŘ ōǊŀŎƪŜǘŜŘ ōȅ ǘƘƛŎƪ ƭƛƴŜǎ
оΦ {ǘǊƛƪŜǘƘǊƻǳƎƘ Ґ 5ŀǘŀ ǊŜƳƻǾŜŘ ŦǊƻƳ ōŀǎŜƭƛƴŜ
пΦ DǊŀȅŜŘ ƻǳǘ Ґ 5ŀǘŀ ǇǊŜǾƛƻǳǎƭȅ ǳǎŜŘ ōǳǘ ǊŜǇƭŀŎŜŘ tŀƎŜ рф ƻŦ тр 



¢ƻǘŀƭ 
!ƴǘƛƳƻƴȅ
όҡƎκ[ύ

¢ƻǘŀƭ 
!ǊǎŜƴƛŎ
όҡƎκ[ύ

¢ƻǘŀƭ 
.ŀǊƛǳƳ 
όҡƎκ[ύȫ

¢ƻǘŀƭ 
.ŜǊȅƭƭƛǳƳ 
όƳƎκ[ύ

¢ƻǘŀƭ 
/ŀŘƳƛǳƳ 
όҡƎκ[ύ

¢ƻǘŀƭ 
/ƘǊƻƳƛǳƳ 
όҡƎκ[ύ

¢ƻǘŀƭ 
/ƻōŀƭǘ 
όƳƎκ[ύ

 CƭǳƻǊƛŘŜ
όƳƎκ[ύ

¢ƻǘŀƭ [ŜŀŘ 
όƳƎκ[ύ

¢ƻǘŀƭ 
[ƛǘƘƛǳƳ 
όƳƎκ[ύȫ

¢ƻǘŀƭ 
aŜǊŎǳǊȅ 
όҡƎκ[ύ

¢ƻǘŀƭ 
aƻƭȅōŘŜƴǳƳ
όƳƎκ[ύ

 wŀŘƛǳƳ 
ннсҌнну
όǇ/ƛκ[ύ

¢ƻǘŀƭ 
{ŜƭŜƴƛǳƳ 
όҡƎκ[ύ

¢ƻǘŀƭ 
¢ƘŀƭƭƛǳƳ 
όƳƎκ[ύ

5ŜǘŜŎǘ нΦл нрΦо 5ŜǘŜŎǘ 5ŜǘŜŎǘ 5ŜǘŜŎǘ 5ŜǘŜŎǘ лΦфн 5ŜǘŜŎǘ 5ŜǘŜŎǘ 5ŜǘŜŎǘ 5ŜǘŜŎǘ 5ŜǘŜŎǘ 5ŜǘŜŎǘ 5ŜǘŜŎǘ

a/[ a/[ a/[ a/[ a/[ a/[ Ϡнрт a/[ Ϡнрт Ϡнрт a/[ Ϡнрт a/[ a/[ a/[
сΦл млΦл нллл лΦллп рΦл млл лΦллс пΦл лΦлмр лΦлп нΦл лΦм рΦл рлΦл лΦллн

млκмсκмфуф ππғр рс ππ ππғмр ππ ππ ππ ππ ππ ππ ππ ππ ππ
пκмфκмффл ππғр ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ
тκммκмффл ππғр нл ππ ππғмл ππ ππ ππ ππ ππ ππ ππғмл ππ
млκнпκмффл ππғр он ππ ππғмл ππ ππ ππ ππ ππ ππ ππғмл ππ
мκолκмффм ππғр ну ππ ππғмл ππ ππ ππ ππ ππ ππ ππғмл ππ
пκнсκмффм ππғр ол ππ ππғмл ππ ππ ππ ππ ππ ππ ππғмл ππ
тκммκмффм ππғр нн ππ ππғмл ππ ππ ππ ππ ππ ππ ππғмл ππ
млκмлκмффм ππғр нн ππ ππғмл ππ ππ ππ ππ ππ ππ ππғмл ππ
мκмлκмффн ππп нн ππ ππғн ππ ππ ππ ππ ππ ππ ππғо ππ
пκтκмффн ππмс нл ππ ππғн ππ ππ ππ ππ ππ ππ ππғо ππ
тκуκмффн ππғм ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππππ ππ
млκмпκмффн ππғнл ππππ ππ ππ ππ ππ ππ ππ ππ ππ ππππ ππ
мκмрκмффо ππғнл ππππ ππ ππ ππ ππ ππ ππ ππ ππ ππππ ππ
пκтκмффо ππғн нп ππ ππғмл ππ ππ ππ ππ ππ ππ ππғмр ππ
тκмоκмффо ππғн ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππππ ππ
млκмфκмффо ππғн ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππππ ππ
мκмоκмффп ππғн ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππππ ππ
пκтκмффп ππғн ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππππ ππ
тκмнκмффп ππғн ну ππ ππғнл ππ ππ ππ ππ ππ ππ ππππ ππ
млκсκмффп ππғн ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππππ ππ

{ŀƳǇƭƛƴƎ 
9ǾŜƴǘ 5ŀǘŜ

/ŀƭŎǳƭŀǘŜŘ .ŀŎƪƎǊƻǳƴŘ

DǊƻǳƴŘǿŀǘŜǊ tǊƻǘŜŎǘƛƻƴ {ǘŀƴŘŀǊŘ

¢ŀōƭŜ ф a²πуфмм5
[ƻŎƪǿƻƻŘ Iƛƭƭǎ [[/ ό5ƻǿƴƎǊŀŘƛŜƴǘύ

[ƻŎƪǿƻƻŘ !ǎƘ 5ƛǎǇƻǎŀƭ {ƛǘŜ π DǊƻǳƴŘǿŀǘŜǊ !ƴŀƭȅǘƛŎŀƭ 5ŀǘŀ
//w !ǇǇŜƴŘƛȄ L± /ƻƴǎǘƛǘǳŜƴǘǎ

 мΦ {{Lǎ Ґ .ƻƭŘΤ Dt{ 9ȄŎŜŜŘŀƴŎŜ Ґ DǊŀȅ ōŀŎƪƎǊƻǳƴŘ
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a/[ a/[ a/[ a/[ a/[ a/[ Ϡнрт a/[ Ϡнрт Ϡнрт a/[ Ϡнрт a/[ a/[ a/[
сΦл млΦл нллл лΦллп рΦл млл лΦллс пΦл лΦлмр лΦлп нΦл лΦм рΦл рлΦл лΦллн

{ŀƳǇƭƛƴƎ 
9ǾŜƴǘ 5ŀǘŜ

/ŀƭŎǳƭŀǘŜŘ .ŀŎƪƎǊƻǳƴŘ

DǊƻǳƴŘǿŀǘŜǊ tǊƻǘŜŎǘƛƻƴ {ǘŀƴŘŀǊŘ

¢ŀōƭŜ ф a²πуфмм5
[ƻŎƪǿƻƻŘ Iƛƭƭǎ [[/ ό5ƻǿƴƎǊŀŘƛŜƴǘύ

[ƻŎƪǿƻƻŘ !ǎƘ 5ƛǎǇƻǎŀƭ {ƛǘŜ π DǊƻǳƴŘǿŀǘŜǊ !ƴŀƭȅǘƛŎŀƭ 5ŀǘŀ
//w !ǇǇŜƴŘƛȄ L± /ƻƴǎǘƛǘǳŜƴǘǎ

мκмлκмффр ππн ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππππ ππ
пκммκмффр ππғн ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππππ ππ
тκммκмффр ππғн тм ππ ππғнл ππ ππ ππ ππ ππ ππ ππππ ππ
млκмнκмффр ππғн ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππππ ππ
мκпκмффс ππғн оо ππ ππғнл ππ ππ ππ ππ ππ ππ ππππ ππ
пκфκмффс ππғн ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππππ ππ
тκмлκмффс ππғн ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππππ ππ
млκфκмффс ππғн ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππππ ππ
мκмпκмффт ππғн ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππππ ππ
пκфκмффт ππғн тл ππ ππғмл ππ ππ ππ ππ ππ ππ ππππ ππ
рκуκмффт ππππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππғмΦо ππ
тκмрκмффт ππғнΦм ππππ ππ ππ ππ ππ ππ ππ ππ ππ ππғмΦо ππ
млκнκмффт ππнΦт ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππғмΦс ππ
мκмоκмффу ππғмс ππππ ππ ππ ππ ππ ππ ππ ππ ππ ππғмΦс ππ
пκтκмффу ππғмнΦм ππππ ππ ππ ππ ππ ππ ππ ππ ππ ππғмΦс ππ
тκмрκмффу ππғмсΦт осΦуππ ππғрΦт ππ ππ ππ ππ ππ ππ ππғмΦн ππ
млκсκмффу ππғмсΦт ππππ ππ ππ ππ ππ ππ ππ ππ ππ ππғмΦм ππ
мκмнκмффф ππғмсΦт ππππ ππ ππ ππ ππ ππ ππ ππ ππ ππғмΦм ππ
пκсκмффф ππғмрΦо ππππ ππ ππ ππ ππ ππ ππ ππ ππ ππғмΦм ππ
тκмпκмффф ππғмрΦо ππππ ππ ππ ππ ππ ππ ππ ππ ππ ππғнΦн ππ
млκсκмффф ππғмрΦф осΦуππ ππғнΦф ππ ππ ππ ππ ππ ππ ππғмΦр ππ
мκммκнллл ππғмрΦф нтΦмππ ππғнΦф ππ ππ ππ ππ ππ ππ ππғмΦр ππ
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¢ƻǘŀƭ 
.ŀǊƛǳƳ 
όҡƎκ[ύȫ

¢ƻǘŀƭ 
.ŜǊȅƭƭƛǳƳ 
όƳƎκ[ύ

¢ƻǘŀƭ 
/ŀŘƳƛǳƳ 
όҡƎκ[ύ

¢ƻǘŀƭ 
/ƘǊƻƳƛǳƳ 
όҡƎκ[ύ

¢ƻǘŀƭ 
/ƻōŀƭǘ 
όƳƎκ[ύ

 CƭǳƻǊƛŘŜ
όƳƎκ[ύ

¢ƻǘŀƭ [ŜŀŘ 
όƳƎκ[ύ

¢ƻǘŀƭ 
[ƛǘƘƛǳƳ 
όƳƎκ[ύȫ

¢ƻǘŀƭ 
aŜǊŎǳǊȅ 
όҡƎκ[ύ

¢ƻǘŀƭ 
aƻƭȅōŘŜƴǳƳ
όƳƎκ[ύ

 wŀŘƛǳƳ 
ннсҌнну
όǇ/ƛκ[ύ

¢ƻǘŀƭ 
{ŜƭŜƴƛǳƳ 
όҡƎκ[ύ

¢ƻǘŀƭ 
¢ƘŀƭƭƛǳƳ 
όƳƎκ[ύ

5ŜǘŜŎǘ нΦл нрΦо 5ŜǘŜŎǘ 5ŜǘŜŎǘ 5ŜǘŜŎǘ 5ŜǘŜŎǘ лΦфн 5ŜǘŜŎǘ 5ŜǘŜŎǘ 5ŜǘŜŎǘ 5ŜǘŜŎǘ 5ŜǘŜŎǘ 5ŜǘŜŎǘ 5ŜǘŜŎǘ

a/[ a/[ a/[ a/[ a/[ a/[ Ϡнрт a/[ Ϡнрт Ϡнрт a/[ Ϡнрт a/[ a/[ a/[
сΦл млΦл нллл лΦллп рΦл млл лΦллс пΦл лΦлмр лΦлп нΦл лΦм рΦл рлΦл лΦллн

{ŀƳǇƭƛƴƎ 
9ǾŜƴǘ 5ŀǘŜ

/ŀƭŎǳƭŀǘŜŘ .ŀŎƪƎǊƻǳƴŘ

DǊƻǳƴŘǿŀǘŜǊ tǊƻǘŜŎǘƛƻƴ {ǘŀƴŘŀǊŘ

¢ŀōƭŜ ф a²πуфмм5
[ƻŎƪǿƻƻŘ Iƛƭƭǎ [[/ ό5ƻǿƴƎǊŀŘƛŜƴǘύ

[ƻŎƪǿƻƻŘ !ǎƘ 5ƛǎǇƻǎŀƭ {ƛǘŜ π DǊƻǳƴŘǿŀǘŜǊ !ƴŀƭȅǘƛŎŀƭ 5ŀǘŀ
//w !ǇǇŜƴŘƛȄ L± /ƻƴǎǘƛǘǳŜƴǘǎ

пκрκнллл ππғмрΦф ππππ ππ ππ ππ ππ ππ ππ ππ ππ ππғнΦн ππ
тκммκнллл ππғмрΦн ππππ ππ ππ ππ ππ ππ ππ ππ ππ ππғнΦп ππ
млκпκнллл ππғмрΦн ππππ ππ ππ ππ ππ ππ ππ ππ ππ ππғнΦп ππ
мκммκнллм ππғмрΦф ππππ ππ ππ ππ ππ ππ ππ ππ ππ ππғнΦп ππ
сκмнκнллм ππғмпΦо нрΦмππ ππғрΦо ππ ππ ππ ππ ππ ππ ππғнΦм ππ
фκрκнллм ππғмпΦо ππππ ππ ππ ππ ππ ππ ππ ππ ππ ππғнΦм ππ
мнκпκнллм ππғму ππππ ππ ππ ππ ππ ππ ππ ππ ππ ππнΦр ππ
оκмнκнллн ππғсΦо ππππ ππ ππ ππ ππ ππ ππ ππ ππ ππғсΦр ππ
сκнрκнллн ππуΦс ннΦпππ ππмΦу ππ ππ ππ ππ ππ ππ ππғсΦр ππ
фκмуκнллн ππмоΦр ππππ ππ ππ ππ ππ ππ ππ ππ ππ ππғуΦу ππ
мнκмлκнллн ππғтΦф ππππ ππ ππ ππ ππ ππ ππ ππ ππ ππғуΦу ππ
оκмнκнлло ππғуΦс ππππ ғмΦм ππππ ππ ππ ππ ππ ππ ππғуΦм ππ
сκоκнлло ππғуΦс ππ ππ ғмΦм ππππ ππ ππ ππ ππ ππ ππғуΦм ππ
фκмрκнллоғфΦп т нлΦм ππ ғмΦм ғмππ ππ ππ ππ ππ ππ ππғу ππ
мнκмуκнллоππ ғсΦф ππ ππ ғмΦм ππππ ππ ππ ππ ππ ππ ππғу ππ
оκмуκнллпππ сΦсππ ππ ғлΦу ππππ ππ ππ ππ ππ ππ ππғтΦн ππ
сκмсκнллпππ ғрΦп ππ ππ ғлΦу ππππ ππ ππ ππ ππ ππ ππғтΦн ππ
фκмрκнллпππ ғрΦф ππ ππ ғлΦр ππππ ππ ππ ππ ππ ππ ππғтΦо ππ
мнκмоκнллпғнΦм ғрΦф нфΦр ππ ғлΦр оΦуππ ππ ππ ππ ππ ππ ππғтΦо ππ
оκнуκнллрғнΦт ғсΦт птΦу ππ ғнΦн пΦтππ ππ ππ ππғлΦлфππ ππ у ππ
сκмпκнллрππ ғсΦт ππ ππ ғнΦн ππππ ππ ππ ππғлΦммππ ππғтΦу ππ
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όҡƎκ[ύ

¢ƻǘŀƭ 
!ǊǎŜƴƛŎ
όҡƎκ[ύ

¢ƻǘŀƭ 
.ŀǊƛǳƳ 
όҡƎκ[ύȫ

¢ƻǘŀƭ 
.ŜǊȅƭƭƛǳƳ 
όƳƎκ[ύ

¢ƻǘŀƭ 
/ŀŘƳƛǳƳ 
όҡƎκ[ύ

¢ƻǘŀƭ 
/ƘǊƻƳƛǳƳ 
όҡƎκ[ύ

¢ƻǘŀƭ 
/ƻōŀƭǘ 
όƳƎκ[ύ

 CƭǳƻǊƛŘŜ
όƳƎκ[ύ

¢ƻǘŀƭ [ŜŀŘ 
όƳƎκ[ύ

¢ƻǘŀƭ 
[ƛǘƘƛǳƳ 
όƳƎκ[ύȫ

¢ƻǘŀƭ 
aŜǊŎǳǊȅ 
όҡƎκ[ύ

¢ƻǘŀƭ 
aƻƭȅōŘŜƴǳƳ
όƳƎκ[ύ
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ннсҌнну
όǇ/ƛκ[ύ

¢ƻǘŀƭ 
{ŜƭŜƴƛǳƳ 
όҡƎκ[ύ

¢ƻǘŀƭ 
¢ƘŀƭƭƛǳƳ 
όƳƎκ[ύ
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a/[ a/[ a/[ a/[ a/[ a/[ Ϡнрт a/[ Ϡнрт Ϡнрт a/[ Ϡнрт a/[ a/[ a/[
сΦл млΦл нллл лΦллп рΦл млл лΦллс пΦл лΦлмр лΦлп нΦл лΦм рΦл рлΦл лΦллн

{ŀƳǇƭƛƴƎ 
9ǾŜƴǘ 5ŀǘŜ

/ŀƭŎǳƭŀǘŜŘ .ŀŎƪƎǊƻǳƴŘ

DǊƻǳƴŘǿŀǘŜǊ tǊƻǘŜŎǘƛƻƴ {ǘŀƴŘŀǊŘ

¢ŀōƭŜ ф a²πуфмм5
[ƻŎƪǿƻƻŘ Iƛƭƭǎ [[/ ό5ƻǿƴƎǊŀŘƛŜƴǘύ

[ƻŎƪǿƻƻŘ !ǎƘ 5ƛǎǇƻǎŀƭ {ƛǘŜ π DǊƻǳƴŘǿŀǘŜǊ !ƴŀƭȅǘƛŎŀƭ 5ŀǘŀ
//w !ǇǇŜƴŘƛȄ L± /ƻƴǎǘƛǘǳŜƴǘǎ

фκмпκнллрππ ғсΦт ππ ππ ғнΦн ππππ ππ ππ ππғлΦммππ ππғтΦу ππ
мнκсκнллрππ ғф ππ ππ ғнΦн ππππ ππ ππ ππғлΦн ππ ππғф ππ
оκтκнллсππ ғф ππ ππ ғм ππ ππ ππ ππ ππғлΦн ππ ππғф ππ
сκмнκнллсғо ғмл онΦу ππ ғн нΦуππ ππ ππ ππғлΦн ππ ππғмл ππ
фκмнκнллсππ ғмл ππ ππ ғн ππ ππ ππ ππ ππғлΦн ππ ππғмл ππ
мнκрκнллсππ ғу ππ ππ ғм ππ ππ ππ ππ ππғлΦлуππ ππғу ππ
оκсκнллтππ ғу ππ ππ ғм ππ ππ ππ ππ ππғлΦлуππ ππғу ππ
сκмфκнллтππ фΦнππ ππ ғм ππ ππ ππ ππ ππлΦмо ππ ππғр ππ
фκммκнллтғм ғф нлΦн ππ ғм мΦлππ ππ ππ ππғлΦм ππ ππғр ππ
мнκммκнллтππ уΦнππ ππ ғлΦс ππππ ππ ππ ππлΦмм ππ ππғт ππ
оκпκнллуғнΦу ғтΦо нлΦу ππ ғлΦс ғмΦмππ ππ ππ ππғлΦлсππ ππмнΦн ππ
сκммκнллуғнΦо ғфΦт мрΦт ππ ғмΦо мΦфππ ππ ππ ππғлΦм ππ ππғмл ππ
фκфκнллуғнΦо ғфΦт мтΦс ππ ғмΦо ғмΦмππ ππ ππ ππғлΦлнππ ππғмл ππ
мнκнκнллуғоΦм ғфΦр ннΦт ππ ғлΦф ғмΦнππ ππ ππ ππғлΦлнππ ππғрΦт ππ
оκмлκнллфғоΦм ғфΦр мтΦр ππ ғлΦф ғмΦнππ ππ ππ ππғлΦлнππ ππғрΦт ππ
сκмсκнллфππ ғоΦр ππ ππ ғлΦт ππππ ππ ππ ππғлΦлнππ ππғсΦу ππ
фκнκнллфππ ғоΦр ππ ππ ғлΦт ππππ ππ ππ ππғлΦлмππ ππ ф ππ
мнκуκнллфππ ғсΦт ππ ππ ғмΦн ππππ ππ ππ ππғлΦлмππ ππғтΦн ππ
оκмлκнлмлππ ғсΦт ππ ππ ғмΦн ππππ ππ ππ ππғлΦлнππ ππғтΦн ππ
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оΦ {ǘǊƛƪŜǘƘǊƻǳƎƘ Ґ 5ŀǘŀ ǊŜƳƻǾŜŘ ŦǊƻƳ ōŀǎŜƭƛƴŜ
пΦ DǊŀȅŜŘ ƻǳǘ Ґ 5ŀǘŀ ǇǊŜǾƛƻǳǎƭȅ ǳǎŜŘ ōǳǘ ǊŜǇƭŀŎŜŘ tŀƎŜ со ƻŦ тр 
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¢ƻǘŀƭ 
[ƛǘƘƛǳƳ 
όƳƎκ[ύȫ
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όҡƎκ[ύ
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aƻƭȅōŘŜƴǳƳ
όƳƎκ[ύ

 wŀŘƛǳƳ 
ннсҌнну
όǇ/ƛκ[ύ

¢ƻǘŀƭ 
{ŜƭŜƴƛǳƳ 
όҡƎκ[ύ

¢ƻǘŀƭ 
¢ƘŀƭƭƛǳƳ 
όƳƎκ[ύ
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a/[ a/[ a/[ a/[ a/[ a/[ Ϡнрт a/[ Ϡнрт Ϡнрт a/[ Ϡнрт a/[ a/[ a/[
сΦл млΦл нллл лΦллп рΦл млл лΦллс пΦл лΦлмр лΦлп нΦл лΦм рΦл рлΦл лΦллн

{ŀƳǇƭƛƴƎ 
9ǾŜƴǘ 5ŀǘŜ

/ŀƭŎǳƭŀǘŜŘ .ŀŎƪƎǊƻǳƴŘ

DǊƻǳƴŘǿŀǘŜǊ tǊƻǘŜŎǘƛƻƴ {ǘŀƴŘŀǊŘ

¢ŀōƭŜ ф a²πуфмм5
[ƻŎƪǿƻƻŘ Iƛƭƭǎ [[/ ό5ƻǿƴƎǊŀŘƛŜƴǘύ

[ƻŎƪǿƻƻŘ !ǎƘ 5ƛǎǇƻǎŀƭ {ƛǘŜ π DǊƻǳƴŘǿŀǘŜǊ !ƴŀƭȅǘƛŎŀƭ 5ŀǘŀ
//w !ǇǇŜƴŘƛȄ L± /ƻƴǎǘƛǘǳŜƴǘǎ

сκуκнлмлғнΦт ғсΦм муΦу ππ ғлΦс лΦфуππ ππ ππ ππғлΦлнππ ππғтΦф ππ
фκмрκнлмлππ ғсΦм ππ ππ лΦст ππππ ππ ππ ππғлΦлнππ ππғтΦф ππ
мнκмрκнлмлππ ғрΦф ππ ππ ғлΦу ππππ ππ ππ ππғлΦлнππ ππғтΦт ππ
оκфκнлммππ ғфΦс ππ ππ ғлΦу ππππ ππ ππ ππлΦлт ππ ππғтΦо ππ
сκмрκнлммππ ғфΦс ππ ππ ғлΦу ππππ ππ ππ ππғлΦлнππ ππғтΦо ππ
фκнтκнлммғсΦуғрΦс нн ππ ғлΦоо мΦнππ ππ ππ ππғлΦмнππ ππғуΦт ππ
мнκнлκнлмммΦн нΦт нп ππ лΦнн ғрππ ππ ππ ππғлΦлфуππ ππғмΦрнππ
оκмнκнлмнππ с ππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғр ππ
сκнтκнлмнππ у ππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғр ππ
уκнуκнлмнππ ф ππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғр ππ
млκфκнлмнππ ғр ғнлл ππ ғр ғрΦм ππ ππ ππ ππғлΦн ππ ππғр ππ
нκрκнлмоғмΦм рΦссмтΦр ππ ғлΦнм  ғрΦм ππ ππ ππ ππғлΦмр ππ ππғмΦр ππ
пκмсκнлмоππ млΦоππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғр ππ
тκмсκнлмоππ ғр ππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғр ππ
млκфκнлмоππ ғр ππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғр ππ
мκнлκнлмпππ ғр ππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғр ππ
пκтκнлмпғн фΦромуΦо ππ ғр ғр ππ ππ ππ ππғлΦн ππ ππғр ππ
тκтκнлмпππ сΦлфππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғр ππ
млκнлκнлмпππ рΦлмππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғр ππ
оκнпκнлмрππ ғр ππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғр ππ

 мΦ {{Lǎ Ґ .ƻƭŘΤ Dt{ 9ȄŎŜŜŘŀƴŎŜ Ґ DǊŀȅ ōŀŎƪƎǊƻǳƴŘ
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оΦ {ǘǊƛƪŜǘƘǊƻǳƎƘ Ґ 5ŀǘŀ ǊŜƳƻǾŜŘ ŦǊƻƳ ōŀǎŜƭƛƴŜ
пΦ DǊŀȅŜŘ ƻǳǘ Ґ 5ŀǘŀ ǇǊŜǾƛƻǳǎƭȅ ǳǎŜŘ ōǳǘ ǊŜǇƭŀŎŜŘ tŀƎŜ сп ƻŦ тр 
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¢ƻǘŀƭ 
/ƻōŀƭǘ 
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 CƭǳƻǊƛŘŜ
όƳƎκ[ύ

¢ƻǘŀƭ [ŜŀŘ 
όƳƎκ[ύ

¢ƻǘŀƭ 
[ƛǘƘƛǳƳ 
όƳƎκ[ύȫ

¢ƻǘŀƭ 
aŜǊŎǳǊȅ 
όҡƎκ[ύ

¢ƻǘŀƭ 
aƻƭȅōŘŜƴǳƳ
όƳƎκ[ύ

 wŀŘƛǳƳ 
ннсҌнну
όǇ/ƛκ[ύ

¢ƻǘŀƭ 
{ŜƭŜƴƛǳƳ 
όҡƎκ[ύ

¢ƻǘŀƭ 
¢ƘŀƭƭƛǳƳ 
όƳƎκ[ύ

5ŜǘŜŎǘ нΦл нрΦо 5ŜǘŜŎǘ 5ŜǘŜŎǘ 5ŜǘŜŎǘ 5ŜǘŜŎǘ лΦфн 5ŜǘŜŎǘ 5ŜǘŜŎǘ 5ŜǘŜŎǘ 5ŜǘŜŎǘ 5ŜǘŜŎǘ 5ŜǘŜŎǘ 5ŜǘŜŎǘ

a/[ a/[ a/[ a/[ a/[ a/[ Ϡнрт a/[ Ϡнрт Ϡнрт a/[ Ϡнрт a/[ a/[ a/[
сΦл млΦл нллл лΦллп рΦл млл лΦллс пΦл лΦлмр лΦлп нΦл лΦм рΦл рлΦл лΦллн

{ŀƳǇƭƛƴƎ 
9ǾŜƴǘ 5ŀǘŜ

/ŀƭŎǳƭŀǘŜŘ .ŀŎƪƎǊƻǳƴŘ

DǊƻǳƴŘǿŀǘŜǊ tǊƻǘŜŎǘƛƻƴ {ǘŀƴŘŀǊŘ

¢ŀōƭŜ ф a²πуфмм5
[ƻŎƪǿƻƻŘ Iƛƭƭǎ [[/ ό5ƻǿƴƎǊŀŘƛŜƴǘύ

[ƻŎƪǿƻƻŘ !ǎƘ 5ƛǎǇƻǎŀƭ {ƛǘŜ π DǊƻǳƴŘǿŀǘŜǊ !ƴŀƭȅǘƛŎŀƭ 5ŀǘŀ
//w !ǇǇŜƴŘƛȄ L± /ƻƴǎǘƛǘǳŜƴǘǎ

сκнпκнлмрππ ғр ππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғр ππ
фκнуκнлмрғоΦт ғмл ғнлл ππ ғр ғр ππ ππ ππ ππғлΦн ππ ππғр ππ
ммκмуκнлмрππ рΦмпππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғр ππ
оκмрκнлмсππ сΦнфππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғр ππ
сκмоκнлмсππ сΦосππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғр ππ
фκмпκнлмсππ тΦсрππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғр ππ
мнκсκнлмсғнΦт тΦоумсΦо ππ ғр ғр ππ ππ ππ ππғлΦн ππ ππғр ππ
оκолκнлмтғнΦт рΦмоғнлл ππ ғр ғр ππ ππ ππ ππғлΦн ππ ππғр ππ
сκнфκнлмтππ ғр ππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғр ππ
фκнлκнлмтππ сΦтоππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғр ππ
мнκнтκнлмтππ ғр ππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғр ππ
оκнуκнлмуππ ғр ππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғр ππ
сκнлκнлмуғмΦус ғмл мфΦо ππ ғр ғмл ππ ππ ππ ππғлΦн ππ ππғр ππ
фκнсκнлмуππ тΦруππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғр ππ
мнκмнκнлмуππ ғр ππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғр ππ
оκмуκнлмфππ ғр ππ ғлΦллнғр ππ ғлΦллн лΦтс ғлΦллр ғлΦлн ғлΦн ғлΦлм ғмΦпл ғрғлΦллу
сκмфκнлмфππ ғр ππ ғлΦллнғр ππ ғлΦллн лΦнм ғлΦллр ғлΦлн ғлΦн ғлΦлм ғмΦпт ғрғлΦллу
фκмуκнлмфғсΦт ғмл нлΦм ғлΦллмғр ғмл ғлΦллм лΦол ғлΦллр ғлΦлот ғлΦн ғлΦлм ғмΦсн ғрғлΦллр
ммκнлκнлмфππ ғр ππ ғлΦллмғр ππ ғлΦллм лΦнп ғлΦллр ғлΦлот ғлΦн ғлΦлм ғмΦфу ғрғлΦллр
оκмнκнлнлππ ғр ππ ғлΦллмғр ππ ғлΦллм лΦнс ғлΦллр ғлΦлот ғлΦн ғлΦлм ғмΦро ғрғлΦллр
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оΦ {ǘǊƛƪŜǘƘǊƻǳƎƘ Ґ 5ŀǘŀ ǊŜƳƻǾŜŘ ŦǊƻƳ ōŀǎŜƭƛƴŜ
пΦ DǊŀȅŜŘ ƻǳǘ Ґ 5ŀǘŀ ǇǊŜǾƛƻǳǎƭȅ ǳǎŜŘ ōǳǘ ǊŜǇƭŀŎŜŘ tŀƎŜ ср ƻŦ тр 
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¢ƻǘŀƭ 
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¢ƻǘŀƭ 
aƻƭȅōŘŜƴǳƳ
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 wŀŘƛǳƳ 
ннсҌнну
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a/[ a/[ a/[ a/[ a/[ a/[ Ϡнрт a/[ Ϡнрт Ϡнрт a/[ Ϡнрт a/[ a/[ a/[
сΦл млΦл нллл лΦллп рΦл млл лΦллс пΦл лΦлмр лΦлп нΦл лΦм рΦл рлΦл лΦллн

{ŀƳǇƭƛƴƎ 
9ǾŜƴǘ 5ŀǘŜ

/ŀƭŎǳƭŀǘŜŘ .ŀŎƪƎǊƻǳƴŘ

DǊƻǳƴŘǿŀǘŜǊ tǊƻǘŜŎǘƛƻƴ {ǘŀƴŘŀǊŘ

¢ŀōƭŜ ф a²πуфмм5
[ƻŎƪǿƻƻŘ Iƛƭƭǎ [[/ ό5ƻǿƴƎǊŀŘƛŜƴǘύ

[ƻŎƪǿƻƻŘ !ǎƘ 5ƛǎǇƻǎŀƭ {ƛǘŜ π DǊƻǳƴŘǿŀǘŜǊ !ƴŀƭȅǘƛŎŀƭ 5ŀǘŀ
//w !ǇǇŜƴŘƛȄ L± /ƻƴǎǘƛǘǳŜƴǘǎ

сκнпκнлнлππ ғр ππ ғлΦллмғр ππ ғлΦллм лΦрл ғлΦллр ғлΦлот ғлΦн ғлΦлм ғмΦно ғрғлΦллр
фκноκнлнлғсΦтғмл мтΦо ғлΦллмғр ғмл ғлΦллм лΦпл ғлΦллр ғлΦлпм ғлΦн ғлΦлм ғмΦсс ғрғлΦллр
мнκтκнлнлππ ғр ππ ғлΦллмғр ππ ғлΦллм лΦоо ғлΦллр ғлΦлот ғлΦн ғлΦлм ғнΦлф ғрғлΦллнр
оκмκнлнмғлΦп ғп мтΦлғлΦллмғр ғр ғлΦллмлΦсуғлΦллр ғлΦлопғлΦнғлΦлм ғмΦорғр ғлΦлллр
сκмтκнлнмππ ғр ππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғр ππ
фκннκнлнмғрΦн ғмл мфΦнғлΦллмғр ғмлғлΦллм лΦсп ғлΦллрлΦлсоғлΦнғлΦлм ғмΦомғр ғлΦлллр
мнκмрκнлнмππ ғр ππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғр ғлΦлло
оκннκнлннлΦс ғмл мрΦлғлΦллмғр ғр ғлΦллм лΦон ғлΦллр ғлΦлпмғлΦнғлΦлм ғмΦмфғр ғлΦлллр
сκноκнлннππ ғмл ππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғр ғлΦллло
фκмрκнлннғлΦп оΦсснлΦлғлΦллмғр ғп ғлΦллмлΦпнππ ғлΦлнсғлΦнғлΦлмғнΦллғр ғлΦлллр
мнκтκнлннππ мΦн ππ ππ ғмΦл ππ ππ ππ ғлΦллр ππғлΦн ππ ππғр ғлΦллло
оκннκнлноғлΦп мΦп муΦлғлΦлллрғмΦл ғрғлΦллр лΦон ғлΦллрлΦлпфғлΦнғлΦлм ғнΦммғр ғлΦлллр
сκнуκнлноππ мΦн ππππ ғмΦл ππππ ππ ππ ππғлΦн ππ ππғр ғлΦллло
фκмфκнлноғлΦпκғлΦп мΦн мфΦфғлΦлллрғмΦлммΦсғлΦллр лΦо ғлΦллрлΦлсрғлΦнлΦлмнғмΦфмғр ғлΦлллр
млκноκнлноππ мΦо ππππ ғмΦл ππππ ππ ππ ππғлΦн ππ ππғр ππ
оκнлκнлнпғлΦп ғмΦл муΦлғлΦлллрғмΦл ғрғлΦллр лΦоп ғлΦллрлΦмммғлΦнғлΦлм ғмΦмсғр ғлΦлллр
сκнсκнлнпππ мΦс ππππ ғмΦл ππππ ππ ππ ππғлΦн ππ ππғр ππ
фκнсκнлнпғлΦп сΦс мсΦрғлΦлллрғмΦл ғоΦтғлΦллр лΦор ғлΦллрлΦмлмғлΦнлΦлмоғмΦоуғр ғлΦлллр
мнκмфκнлнпππ ғмΦлππ ππ ғмΦл ππ ππ ππ ππ ππ ғлΦн ππ ππ ғр ππ
оκмфκнлнрғлΦп ғмΦлмтΦлғлΦлллрғмΦлғоΦтғлΦллр лΦос ғлΦллрлΦлфсғлΦнғлΦлм ғнΦмуғр ғлΦлллр
сκмфκнлнрππ мΦо ππ ππ ғмΦл ππ ππ ππ ππ ππғлΦн ππ ππғр ππ
фκнрκнлнр ғлΦп мΦм мрΦм ғлΦлллр ғмΦл ғмл ғлΦллр лΦоп ғлΦллрлΦлунғлΦнлΦлмнғмΦнр ғр ғлΦлллр
ммκтκнлнрππ рΦн ππ ππ ғмΦл ππ ππ ππ ππ ππ ғлΦн ππ ππ ғр ππ
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млκмсκмфуф ππғр нтΦр ππ ππғмл ππ ππ ππ ππ ππ ππ ππ ππ ππ
мκрκмффл ππғр мн ππ ππғмл ππ ππ ππ ππ ππ ππ ππғмл ππ
пκмфκмффл ππғр ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππππ ππ
тκммκмффл ππғр мф ππ ππғмл ππ ππ ππ ππ ππ ππ ππғмл ππ
млκнпκмффл ππғр нн ππ ππғмл ππ ππ ππ ππ ππ ππ ππғмл ππ
мκолκмффм ππғр нн ππ ππғмл ππ ππ ππ ππ ππ ππ ππғмл ππ
пκнсκмффм ππғр мр ππ ππғмл ππ ππ ππ ππ ππ ππ ππғмл ππ
тκммκмффм ππғр мф ππ ππғмл ππ ππ ππ ππ ππ ππ ππғмл ππ
млκмлκмффм ππғр нл ππ ππғмл ππ ππ ππ ππ ππ ππ ππғмл ππ
пκтκмффн ππғн нн ππ ππғн ππ ππ ππ ππ ππ ππ ππғо ππ
тκуκмффн ππғм ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππππ ππ
мκмрκмффо ππғнл ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππππ ππ
пκтκмффо ππғн мс ππ ππғмл ππ ππ ππ ππ ππ ππ ππғмр ππ
тκмоκмффо ππн ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππππ ππ
млκнлκмффо ππғн ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππππ ππ
мκмпκмффп ππғн ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππππ ππ
пκуκмффп ππо ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππππ ππ
тκмнκмффп ππғн нс ππ ππғнл ππ ππ ππ ππ ππ ππ ππππ ππ
млκсκмффп ππғн ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππππ ππ
мκмлκмффр ππғн ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππππ ππ
пκммκмффр ππғн ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππππ ππ
тκмлκмффр ππн ғнл ππ ππғнл ππ ππ ππ ππ ππ ππ ππππ ππ
млκммκмффр ππғн ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππππ ππ
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9ǾŜƴǘ 5ŀǘŜ

/ŀƭŎǳƭŀǘŜŘ .ŀŎƪƎǊƻǳƴŘ

DǊƻǳƴŘǿŀǘŜǊ tǊƻǘŜŎǘƛƻƴ {ǘŀƴŘŀǊŘ

¢ŀōƭŜ мл a²πуфпн5
[ƻŎƪǿƻƻŘ Iƛƭƭǎ [[/ ό5ƻǿƴƎǊŀŘƛŜƴǘύ

[ƻŎƪǿƻƻŘ !ǎƘ 5ƛǎǇƻǎŀƭ {ƛǘŜ π DǊƻǳƴŘǿŀǘŜǊ !ƴŀƭȅǘƛŎŀƭ 5ŀǘŀ
//w !ǇǇŜƴŘƛȄ L± /ƻƴǎǘƛǘǳŜƴǘǎ
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a/[ a/[ a/[ a/[ a/[ a/[ Ϡнрт a/[ Ϡнрт Ϡнрт a/[ Ϡнрт a/[ a/[ .YD
сΦл млΦл нллл лΦллп рΦл млл лΦллс пΦл лΦлмр лΦлп нΦл лΦм рΦл рлΦл лΦллрт

{ŀƳǇƭƛƴƎ 
9ǾŜƴǘ 5ŀǘŜ

/ŀƭŎǳƭŀǘŜŘ .ŀŎƪƎǊƻǳƴŘ

DǊƻǳƴŘǿŀǘŜǊ tǊƻǘŜŎǘƛƻƴ {ǘŀƴŘŀǊŘ

¢ŀōƭŜ мл a²πуфпн5
[ƻŎƪǿƻƻŘ Iƛƭƭǎ [[/ ό5ƻǿƴƎǊŀŘƛŜƴǘύ

[ƻŎƪǿƻƻŘ !ǎƘ 5ƛǎǇƻǎŀƭ {ƛǘŜ π DǊƻǳƴŘǿŀǘŜǊ !ƴŀƭȅǘƛŎŀƭ 5ŀǘŀ
//w !ǇǇŜƴŘƛȄ L± /ƻƴǎǘƛǘǳŜƴǘǎ

мκрκмффс ππо ғнл ππ ππғнл ππ ππ ππ ππ ππ ππ ππππ ππ
пκуκмффс ππо ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππππ ππ
тκмлκмффс ππғн ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππππ ππ
млκфκмффс ππғн ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππππ ππ
мκмпκмффт ππн ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππππ ππ
пκфκмффт ππнΦн нл ππ ππғмл ππ ππ ππ ππ ππ ππ ππππ ππ
рκуκмффт ππππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππғмΦо ππ
тκмрκмффт ππғнΦм ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππғмΦо ππ
млκнκмффт ππпΦт ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππғмΦс ππ
мκмоκмффу ππғмс ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππғмΦс ππ
пκтκмффу ππғмнΦм ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππғмΦс ππ
тκмрκмффу ππғмсΦт муΦс ππ ππғрΦт ππ ππ ππ ππ ππ ππ ππғмΦн ππ
млκсκмффу ππғмсΦт ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππғмΦм ππ
мκмнκмффф ππғмсΦт ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππғмΦм ππ
пκрκмффф ππғмрΦо ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππғмΦм ππ
тκмпκмффф ππғмрΦо ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππғнΦн ππ
млκсκмффф ππғмрΦф му ππ ππғнΦф ππ ππ ππ ππ ππ ππ ππғмΦр ππ
мκммκнллл ππғмрΦф нлΦф ππ ππғнΦф ππ ππ ππ ππ ππ ππ ππғмΦр ππ
пκсκнллл ππғмрΦф ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππғнΦн ππ
тκммκнллл ππғмрΦн ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππғнΦп ππ
млκпκнллл ππғмрΦн ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππғнΦп ππ
мκммκнллм ππғмрΦф ππ ππ ππ ππ ππ ππ ππ ππ ππ ππ ππғнΦп ππ
сκмнκнллм ππғмпΦо олΦт ππ ππғрΦо ππ ππ ππ ππ ππ ππ ππғнΦм ππ
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[ƻŎƪǿƻƻŘ !ǎƘ 5ƛǎǇƻǎŀƭ {ƛǘŜ π DǊƻǳƴŘǿŀǘŜǊ !ƴŀƭȅǘƛŎŀƭ 5ŀǘŀ
//w !ǇǇŜƴŘƛȄ L± /ƻƴǎǘƛǘǳŜƴǘǎ

фκрκнллм ππмпΦоππ ππ ππππ ππ ππ ππ ππ ππ ππ ππғнΦм ππ
мнκпκнллм ππғму ππ ππ ππππ ππ ππ ππ ππ ππ ππ ππмΦс ππ
оκмнκнллн ππғсΦо ππ ππ ππππ ππ ππ ππ ππ ππ ππ ππғсΦр ππ
сκнрκнллн ππғсΦо нпΦф ππ ππмΦф ππ ππ ππ ππ ππ ππ ππғсΦр ππ
фκмуκнллн ππғтΦф ππ ππ ππππ ππ ππ ππ ππ ππ ππ ππғуΦу ππ
мнκмлκнллн ππғтΦф ππ ππ ππππ ππ ππ ππ ππ ππ ππ ππғуΦу ππ
оκмнκнлло ππғуΦс ππ ππғмΦм ππππ ππ ππ ππ ππ ππ ππғуΦм ππ
сκоκнлло ππғуΦс ππ ππғмΦм ππππ ππ ππ ππ ππ ππ ππғуΦм ππ
фκмсκнллоғфΦпғсΦф рмΦн ππ ғмΦм мΦмππ ππ ππ ππ ππ ππ ππғу ππ
мнκмуκнллоππ ғсΦф ππ ππғмΦм ππππ ππ ππ ππ ππ ππ ππғу ππ
оκмуκнллпππ ғрΦп ππ ππғлΦу ππππ ππ ππ ππ ππ ππ ππғтΦн ππ
сκмтκнллпππ ғрΦп ππ ππғлΦу ππππ ππ ππ ππ ππ ππ ππғтΦн ππ
фκмрκнллпππ ғрΦф ππ ππғлΦр ππππ ππ ππ ππ ππ ππ ππғтΦо ππ
мнκмпκнллпғнΦмғрΦф пмΦр ππ ғлΦр нΦуππ ππ ππ ππ ππ ππ ππғтΦо ππ
оκолκнллрғнΦтғсΦт осΦф ππ ғнΦн о ππ ππ ππ ππғлΦлфππ ππғтΦу ππ
сκмпκнллрππ ғсΦт ππ ππғнΦн ππππ ππ ππ ππғлΦммππ ππғтΦу ππ
фκмпκнллрππ ғсΦт ππ ππғнΦн ππππ ππ ππ ππғлΦммππ ππғтΦу ππ
мнκсκнллрππ ғф ππ ππғнΦн ππππ ππ ππ ππғлΦн ππ ππғф ππ
оκтκнллсππ ғф ππ ππ ғм ππ ππ ππ ππ ππғлΦн ππ ππғф ππ
сκмоκнллсғо ғмл пт ππ ғн мΦнππ ππ ππ ππғлΦн ππ ππғмл ππ
фκмнκнллсππ ғмл ππ ππ ғн ππ ππ ππ ππ ππғлΦн ππ ππғмл ππ
мнκрκнллсππ ғу ππ ππ ғм ππ ππ ππ ππ ππғлΦлуππ ππғу ππ
оκсκнллтππ ғу ππ ππ ғм ππ ππ ππ ππ ππғлΦлуππ ππғу ππ
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¢ƻǘŀƭ 
!ƴǘƛƳƻƴȅ
όҡƎκ[ύ

¢ƻǘŀƭ 
!ǊǎŜƴƛŎ
όҡƎκ[ύ

¢ƻǘŀƭ 
.ŀǊƛǳƳ 
όҡƎκ[ύȫ

¢ƻǘŀƭ 
.ŜǊȅƭƭƛǳƳ 
όƳƎκ[ύ

¢ƻǘŀƭ 
/ŀŘƳƛǳƳ 
όҡƎκ[ύ

¢ƻǘŀƭ 
/ƘǊƻƳƛǳƳ 
όҡƎκ[ύ

¢ƻǘŀƭ 
/ƻōŀƭǘ 
όƳƎκ[ύ

 CƭǳƻǊƛŘŜ
όƳƎκ[ύ

¢ƻǘŀƭ [ŜŀŘ 
όƳƎκ[ύ

¢ƻǘŀƭ 
[ƛǘƘƛǳƳ 
όƳƎκ[ύȫ

¢ƻǘŀƭ 
aŜǊŎǳǊȅ 
όҡƎκ[ύ

¢ƻǘŀƭ 
aƻƭȅōŘŜƴǳƳ
όƳƎκ[ύ

 wŀŘƛǳƳ 
ннсҌнну
όǇ/ƛκ[ύ

¢ƻǘŀƭ 
{ŜƭŜƴƛǳƳ 
όҡƎκ[ύ

¢ƻǘŀƭ 
¢ƘŀƭƭƛǳƳ 
όƳƎκ[ύ

мΦо фΦс орΦф 5ŜǘŜŎǘ 5ŜǘŜŎǘ 5ŜǘŜŎǘ 5ŜǘŜŎǘ лΦтф 5ŜǘŜŎǘ 5ŜǘŜŎǘ 5ŜǘŜŎǘ 5ŜǘŜŎǘ 5ŜǘŜŎǘ 5ŜǘŜŎǘ лΦллрт

a/[ a/[ a/[ a/[ a/[ a/[ Ϡнрт a/[ Ϡнрт Ϡнрт a/[ Ϡнрт a/[ a/[ .YD
сΦл млΦл нллл лΦллп рΦл млл лΦллс пΦл лΦлмр лΦлп нΦл лΦм рΦл рлΦл лΦллрт

{ŀƳǇƭƛƴƎ 
9ǾŜƴǘ 5ŀǘŜ

/ŀƭŎǳƭŀǘŜŘ .ŀŎƪƎǊƻǳƴŘ

DǊƻǳƴŘǿŀǘŜǊ tǊƻǘŜŎǘƛƻƴ {ǘŀƴŘŀǊŘ

¢ŀōƭŜ мл a²πуфпн5
[ƻŎƪǿƻƻŘ Iƛƭƭǎ [[/ ό5ƻǿƴƎǊŀŘƛŜƴǘύ

[ƻŎƪǿƻƻŘ !ǎƘ 5ƛǎǇƻǎŀƭ {ƛǘŜ π DǊƻǳƴŘǿŀǘŜǊ !ƴŀƭȅǘƛŎŀƭ 5ŀǘŀ
//w !ǇǇŜƴŘƛȄ L± /ƻƴǎǘƛǘǳŜƴǘǎ

сκмфκнллтππ ғф ππ ππ ғм ππ ππ ππ ππ ππлΦмн ππ ππғр ππ
фκммκнллтғм ммΦуслΦп ππ ғм мΦсππ ππ ππ ππғлΦм ππ ππғр ππ
мнκммκнллтππ мпΦуππ ππғлΦс ππππ ππ ππ ππлΦмм ππ ππғт ππ
оκпκнллуғнΦуғтΦо рпΦр ππ ғлΦс мΦфππ ππ ππ ππғлΦлсππ ππғт ππ
сκмнκнллуғнΦоғфΦт оуΦо ππ ғмΦо нΦсππ ππ ππ ππғлΦм ππ ππғмл ππ
фκфκнллуғнΦоғфΦт ппΦф ππ ғмΦо ғмΦмππ ππ ππ ππғлΦлнππ ππғмл ππ
мнκнκнллуғоΦмғфΦр рфΦф ππ ғлΦф мΦпππ ππ ππ ππғлΦлнππ ππғрΦт ππ
оκмлκнллфғоΦмммΦфрнΦт ππ ғлΦф мΦнππ ππ ππ ππғлΦлнππ ππғрΦт ππ
сκмсκнллфππ ғоΦр ππ ππғлΦт ππππ ππ ππ ππғлΦлнππ ππғсΦу ππ
фκнκнллфππ пΦр ππ ππғлΦт ππππ ππ ππ ππғлΦлмππ ππғсΦу ππ
мнκуκнллфππ ғсΦт ππ ππғмΦн ππππ ππ ππ ππғлΦлмππ ππғтΦн ππ
оκмлκнлмлππ тΦн ππ ππғмΦн ππππ ππ ππ ππғлΦлнππ ππғтΦн ππ
сκуκнлмлғнΦтғсΦм срΦт ππ ғлΦс мΦсππ ππ ππ ππғлΦлнππ ππғтΦф ππ
фκмрκнлмлππ уΦс ππ ππғлΦс ππππ ππ ππ ππғлΦлнππ ππмлΦр ππ
мнκмсκнлмлππ ғрΦф ππ ππғлΦу ππππ ππ ππ ππғлΦлнππ ππғтΦт ππ
оκмлκнлммππ ғфΦс ππ ππғлΦу ππππ ππ ππ ππлΦлп ππ ππғтΦо ππ
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¢ƻǘŀƭ 
!ƴǘƛƳƻƴȅ
όҡƎκ[ύ

¢ƻǘŀƭ 
!ǊǎŜƴƛŎ
όҡƎκ[ύ

¢ƻǘŀƭ 
.ŀǊƛǳƳ 
όҡƎκ[ύȫ

¢ƻǘŀƭ 
.ŜǊȅƭƭƛǳƳ 
όƳƎκ[ύ

¢ƻǘŀƭ 
/ŀŘƳƛǳƳ 
όҡƎκ[ύ

¢ƻǘŀƭ 
/ƘǊƻƳƛǳƳ 
όҡƎκ[ύ

¢ƻǘŀƭ 
/ƻōŀƭǘ 
όƳƎκ[ύ

 CƭǳƻǊƛŘŜ
όƳƎκ[ύ

¢ƻǘŀƭ [ŜŀŘ 
όƳƎκ[ύ

¢ƻǘŀƭ 
[ƛǘƘƛǳƳ 
όƳƎκ[ύȫ

¢ƻǘŀƭ 
aŜǊŎǳǊȅ 
όҡƎκ[ύ

¢ƻǘŀƭ 
aƻƭȅōŘŜƴǳƳ
όƳƎκ[ύ

 wŀŘƛǳƳ 
ннсҌнну
όǇ/ƛκ[ύ

¢ƻǘŀƭ 
{ŜƭŜƴƛǳƳ 
όҡƎκ[ύ

¢ƻǘŀƭ 
¢ƘŀƭƭƛǳƳ 
όƳƎκ[ύ

мΦо фΦс орΦф 5ŜǘŜŎǘ 5ŜǘŜŎǘ 5ŜǘŜŎǘ 5ŜǘŜŎǘ лΦтф 5ŜǘŜŎǘ 5ŜǘŜŎǘ 5ŜǘŜŎǘ 5ŜǘŜŎǘ 5ŜǘŜŎǘ 5ŜǘŜŎǘ лΦллрт

a/[ a/[ a/[ a/[ a/[ a/[ Ϡнрт a/[ Ϡнрт Ϡнрт a/[ Ϡнрт a/[ a/[ .YD
сΦл млΦл нллл лΦллп рΦл млл лΦллс пΦл лΦлмр лΦлп нΦл лΦм рΦл рлΦл лΦллрт

{ŀƳǇƭƛƴƎ 
9ǾŜƴǘ 5ŀǘŜ

/ŀƭŎǳƭŀǘŜŘ .ŀŎƪƎǊƻǳƴŘ

DǊƻǳƴŘǿŀǘŜǊ tǊƻǘŜŎǘƛƻƴ {ǘŀƴŘŀǊŘ

¢ŀōƭŜ мл a²πуфпн5
[ƻŎƪǿƻƻŘ Iƛƭƭǎ [[/ ό5ƻǿƴƎǊŀŘƛŜƴǘύ

[ƻŎƪǿƻƻŘ !ǎƘ 5ƛǎǇƻǎŀƭ {ƛǘŜ π DǊƻǳƴŘǿŀǘŜǊ !ƴŀƭȅǘƛŎŀƭ 5ŀǘŀ
//w !ǇǇŜƴŘƛȄ L± /ƻƴǎǘƛǘǳŜƴǘǎ

сκмрκнлммππ ғфΦс ππ ππғлΦу ππππ ππ ππ ππғлΦлнππ ππғтΦо ππ
фκнтκнлммғсΦуғрΦс ср ππ ғлΦоо мΦоππ ππ ππ ππғлΦмнππ ππғуΦт ππ
мнκнлκнлммғмΦмпғнΦн рп ππ лΦнф ғрππ ππ ππ ππғлΦлфуππ ππғмΦрнππ
оκмнκнлмнππ с ππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғр ππ
сκнтκнлмнππ ф ππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғр ππ
уκнуκнлмнππ мн ππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғр ππ
млκфκнлмнππ мм ғнлл ππ ғр ммΦп ππ ππ ππ ππғлΦн ππ ππғр ππ
нκрκнлмоғмΦм ғнΦнто ππ ғр ғрΦм ππ ππ ππ ππғлΦн ππ ππғмΦр ππ
пκмсκнлмоππ уΦу ππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғр ππ
тκмсκнлмоππ ғр ππ ππфΦм ππ ππ ππ ππ ππғлΦн ππ ππғр ππ
млκфκнлмоππ ғр ππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғр ππ
мκнмκнлмпππ ғр ππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғр ππ
пκтκнлмпғн мпΦнптΦт ππ ғр ғр ππ ππ ππ ππғлΦн ππ ππғр ππ
тκтκнлмпππ уΦлпππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғр ππ
млκнлκнлмпππ ммΦпππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғр ππ
оκноκнлмрππ ғр ππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғр ππ
сκнпκнлмрππ ғр ππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғр ππ
фκнуκнлмрғоΦтммΦмғнлл ππ ғр ғр ππ ππ ππ ππғлΦн ππ ππғр ππ
ммκмуκнлмрππ нмΦпππ ππғр ππ ππ ππ ππ ππғлΦн ππ ππғр ππ
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¢ƻǘŀƭ 
!ƴǘƛƳƻƴȅ
όҡƎκ[ύ

¢ƻǘŀƭ 
!ǊǎŜƴƛŎ
όҡƎκ[ύ

¢ƻǘŀƭ 
.ŀǊƛǳƳ 
όҡƎκ[ύȫ

¢ƻǘŀƭ 
.ŜǊȅƭƭƛǳƳ 
όƳƎκ[ύ

¢ƻǘŀƭ 
/ŀŘƳƛǳƳ 
όҡƎκ[ύ

¢ƻǘŀƭ 
/ƘǊƻƳƛǳƳ 
όҡƎκ[ύ

¢ƻǘŀƭ 
/ƻōŀƭǘ 
όƳƎκ[ύ

 CƭǳƻǊƛŘŜ
όƳƎκ[ύ

¢ƻǘŀƭ [ŜŀŘ 
όƳƎκ[ύ

¢ƻǘŀƭ 
[ƛǘƘƛǳƳ 
όƳƎκ[ύȫ

¢ƻǘŀƭ 
aŜǊŎǳǊȅ 
όҡƎκ[ύ

¢ƻǘŀƭ 
aƻƭȅōŘŜƴǳƳ
όƳƎκ[ύ

 wŀŘƛǳƳ 
ннсҌнну
όǇ/ƛκ[ύ

¢ƻǘŀƭ 
{ŜƭŜƴƛǳƳ 
όҡƎκ[ύ

¢ƻǘŀƭ 
¢ƘŀƭƭƛǳƳ 
όƳƎκ[ύ

мΦо фΦс орΦф 5ŜǘŜŎǘ 5ŜǘŜŎǘ 5ŜǘŜŎǘ 5ŜǘŜŎǘ лΦтф 5ŜǘŜŎǘ 5ŜǘŜŎǘ 5ŜǘŜŎǘ 5ŜǘŜŎǘ 5ŜǘŜŎǘ 5ŜǘŜŎǘ лΦллрт

a/[ a/[ a/[ a/[ a/[ a/[ Ϡнрт a/[ Ϡнрт Ϡнрт a/[ Ϡнрт a/[ a/[ .YD
сΦл млΦл нллл лΦллп рΦл млл лΦллс пΦл лΦлмр лΦлп нΦл лΦм рΦл рлΦл лΦллрт

{ŀƳǇƭƛƴƎ 
9ǾŜƴǘ 5ŀǘŜ

/ŀƭŎǳƭŀǘŜŘ .ŀŎƪƎǊƻǳƴŘ

DǊƻǳƴŘǿŀǘŜǊ tǊƻǘŜŎǘƛƻƴ {ǘŀƴŘŀǊŘ

¢ŀōƭŜ мл a²πуфпн5
[ƻŎƪǿƻƻŘ Iƛƭƭǎ [[/ ό5ƻǿƴƎǊŀŘƛŜƴǘύ

[ƻŎƪǿƻƻŘ !ǎƘ 5ƛǎǇƻǎŀƭ {ƛǘŜ π DǊƻǳƴŘǿŀǘŜǊ !ƴŀƭȅǘƛŎŀƭ 5ŀǘŀ
//w !ǇǇŜƴŘƛȄ L± /ƻƴǎǘƛǘǳŜƴǘǎ

оκмрκнлмсππ сΦутππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғр ππ
сκмоκнлмсππ ммΦпππ ππғр ππ ππ ππ ππ ππғлΦн ππ ππғр ππ
фκмпκнлмсππ мнΦсππ ππғр ππ ππ ππ ππ ππғлΦн ππ ππғр ππ
мнκсκнлмсғнΦтмнΦппсΦр ππ ғр ғр ππ ππ ππ ππғлΦн ππ ππғр ππ
оκолκнлмтғнΦтуΦопғнлл ππ ғр ғр ππ ππ ππ ππғлΦн ππ ππғр ππ
сκнфκнлмтππ сΦоуππ ππғр ππ ππ ππ ππ ππғлΦн ππ ππғр ππ
фκнлκнлмтππ уΦмфππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғр ππ
мнκнтκнлмтππ моΦоππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғр ππ
оκнфκнлмуππ уΦфсππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғр ππ
сκнмκнлмуғмΦусғмл пнΦу ππ ғр ғмл ππ ππ ππ ππғлΦн ππ ππғр ππ
фκнтκнлмуππ рΦууππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғр ππ
мнκмоκнлмуππ сΦнпππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғр ππ
оκмфκнлмфππ мр ππ ғлΦллнғр ππ ғлΦллн мΦммғлΦллр ғлΦлн ғлΦн ғлΦлм ғнΦлс ғрғлΦллу
сκнлκнлмфππ ғр ππ ғлΦллнғр ππ ғлΦллн лΦоф ғлΦллр ғлΦлн ғлΦн ғлΦлм ғмΦоп ғрғлΦллу
фκмфκнлмфғсΦтмоΦтплΦнғлΦллмғр ғмл ғлΦллм лΦрл ғлΦллр ғлΦлот ғлΦн ғлΦлм ғмΦпн ғрғлΦллрм
ммκнмκнлмфππ тΦфрππ ғлΦллмғр ππ ғлΦллм лΦоф ғлΦллр ғлΦлот ғлΦн ғлΦлм ғмΦоу ғрғлΦллрм
оκмнκнлнлππ млΦфππ ғлΦллмғр ππ ғлΦллм лΦпф ғлΦллр ғлΦлот ғлΦн ғлΦлм ғмΦрн ғрлΦллс
сκнпκнлнлππ уΦрфππ ғлΦллмғр ππ ғлΦллм лΦсн ғлΦллр ғлΦлот ғлΦн ғлΦлм ғмΦрн ғр ғлΦллрм
фκннκнлнлғсΦт мн плΦоғлΦллмғр ғмл ғлΦллм лΦрт ғлΦллр ғлΦлпм ғлΦн ғлΦлм ғнΦос ғр ғлΦллрм

 мΦ {{Lǎ Ґ .ƻƭŘΤ Dt{ 9ȄŎŜŜŘŀƴŎŜ Ґ DǊŀȅ ōŀŎƪƎǊƻǳƴŘ
нΦ .ŀǎŜƭƛƴŜ Řŀǘŀ ǳǎŜŘ ǘƻ ŎŀƭŎǳƭŀǘŜ ǘǊƛƎƎŜǊ ǾŀƭǳŜǎ ƛƴ ƛǘŀƭƛŎǎ ŀƴŘ ōǊŀŎƪŜǘŜŘ ōȅ ǘƘƛŎƪ ƭƛƴŜǎ
оΦ {ǘǊƛƪŜǘƘǊƻǳƎƘ Ґ 5ŀǘŀ ǊŜƳƻǾŜŘ ŦǊƻƳ ōŀǎŜƭƛƴŜ
пΦ DǊŀȅŜŘ ƻǳǘ Ґ 5ŀǘŀ ǇǊŜǾƛƻǳǎƭȅ ǳǎŜŘ ōǳǘ ǊŜǇƭŀŎŜŘ tŀƎŜ тн ƻŦ тр 



¢ƻǘŀƭ 
!ƴǘƛƳƻƴȅ
όҡƎκ[ύ

¢ƻǘŀƭ 
!ǊǎŜƴƛŎ
όҡƎκ[ύ

¢ƻǘŀƭ 
.ŀǊƛǳƳ 
όҡƎκ[ύȫ

¢ƻǘŀƭ 
.ŜǊȅƭƭƛǳƳ 
όƳƎκ[ύ

¢ƻǘŀƭ 
/ŀŘƳƛǳƳ 
όҡƎκ[ύ

¢ƻǘŀƭ 
/ƘǊƻƳƛǳƳ 
όҡƎκ[ύ

¢ƻǘŀƭ 
/ƻōŀƭǘ 
όƳƎκ[ύ

 CƭǳƻǊƛŘŜ
όƳƎκ[ύ

¢ƻǘŀƭ [ŜŀŘ 
όƳƎκ[ύ

¢ƻǘŀƭ 
[ƛǘƘƛǳƳ 
όƳƎκ[ύȫ

¢ƻǘŀƭ 
aŜǊŎǳǊȅ 
όҡƎκ[ύ

¢ƻǘŀƭ 
aƻƭȅōŘŜƴǳƳ
όƳƎκ[ύ

 wŀŘƛǳƳ 
ннсҌнну
όǇ/ƛκ[ύ

¢ƻǘŀƭ 
{ŜƭŜƴƛǳƳ 
όҡƎκ[ύ

¢ƻǘŀƭ 
¢ƘŀƭƭƛǳƳ 
όƳƎκ[ύ

мΦо фΦс орΦф 5ŜǘŜŎǘ 5ŜǘŜŎǘ 5ŜǘŜŎǘ 5ŜǘŜŎǘ лΦтф 5ŜǘŜŎǘ 5ŜǘŜŎǘ 5ŜǘŜŎǘ 5ŜǘŜŎǘ 5ŜǘŜŎǘ 5ŜǘŜŎǘ лΦллрт

a/[ a/[ a/[ a/[ a/[ a/[ Ϡнрт a/[ Ϡнрт Ϡнрт a/[ Ϡнрт a/[ a/[ .YD
сΦл млΦл нллл лΦллп рΦл млл лΦллс пΦл лΦлмр лΦлп нΦл лΦм рΦл рлΦл лΦллрт

{ŀƳǇƭƛƴƎ 
9ǾŜƴǘ 5ŀǘŜ

/ŀƭŎǳƭŀǘŜŘ .ŀŎƪƎǊƻǳƴŘ

DǊƻǳƴŘǿŀǘŜǊ tǊƻǘŜŎǘƛƻƴ {ǘŀƴŘŀǊŘ

¢ŀōƭŜ мл a²πуфпн5
[ƻŎƪǿƻƻŘ Iƛƭƭǎ [[/ ό5ƻǿƴƎǊŀŘƛŜƴǘύ

[ƻŎƪǿƻƻŘ !ǎƘ 5ƛǎǇƻǎŀƭ {ƛǘŜ π DǊƻǳƴŘǿŀǘŜǊ !ƴŀƭȅǘƛŎŀƭ 5ŀǘŀ
//w !ǇǇŜƴŘƛȄ L± /ƻƴǎǘƛǘǳŜƴǘǎ

мнκуκнлнлππ фΦсмππ ғлΦллмғр ππ ғлΦллм лΦрп ғлΦллр ғлΦлот ғлΦн ғлΦлм ғнΦот ғр лΦлло
оκмκнлнмлΦс уΦтнплΦлғлΦллмғр ғр ғлΦллмлΦснғлΦллрғлΦлопғлΦнғлΦлмғмΦнфғр ғлΦлллр
сκмтκнлнмππ рΦрфππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғр ππ
фκннκнлнмғрΦн ғмл омΦлғлΦллмғр ғмлғлΦллмлΦулғлΦллрлΦоонғлΦнғлΦлм ғмΦплғр ғлΦлллр
мнκмрκнлнмғрΦнрΦпфππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғр ғлΦлло
оκннκнлннлΦф ғмл олΦлғлΦллмғр ғр ғлΦллмлΦрмлΦллтғлΦлпмғлΦнғлΦлм ғмΦсмғр ғлΦлллр
сκнпκнлннππ ғмл ππ ππ ғр ππ ππ ππ ππ ππғлΦн ππ ππғр ғлΦллло
фκмрκнлннлΦс ғмл осΦрғлΦллмғр ғп ғлΦллмлΦрфππ лΦммрғлΦнғлΦлмғмΦфоғр ғлΦлллр
мнκтκнлннππ сΦу ππ ππғмΦл ππ ππ ππ ғлΦллр ππғлΦн ππ ππғр ғлΦллло
оκннκнлнолΦт тΦппрΦлғлΦлллрғмΦл ғрғлΦллр лΦрм ғлΦллрлΦопфғлΦнғлΦлм ғмΦптғр ғлΦлллр
сκнуκнлноππ сΦнππ ππғмΦл ππππ ππ ππ ππғлΦн ππ ππғр ғлΦллло
фκнлκнлноғлΦпκғлΦп уΦуоуΦпғлΦлллрғмΦл ғрғлΦллр лΦслΦллрғлΦлнрғлΦнғлΦлм ғмΦптғр ғлΦлллр
млκнпκнлноππ сΦтππ ππғмΦл ππππ ππ ππ ππғлΦн ππ ππғр ππ
оκнмκнлнпғлΦп сΦн орΦл ғлΦлллрғмΦл ғрғлΦллр лΦрс ғлΦллрлΦлпмғлΦнғлΦлм ғмΦрнғр ғлΦлллр
сκнсκнлнпππ сΦфππ ππ ғмΦл ππππ ππ ππ ππғлΦн ππ ππғр ππ
фκнтκнлнпғлΦпннΦропΦмғлΦлллрғмΦлғоΦтғлΦллр лΦрр ғлΦллрлΦлосғлΦнғлΦлм ғмΦотғр ғлΦлллр
мнκнлκнлнпππ сΦл ππ ππ ғмΦл ππ ππ ππ ππ ππ ғлΦн ππ ππ ғр ππ
оκмфκнлнрлΦр пΦф нфΦлғлΦлллрғмΦлғоΦтғлΦллр лΦрп ғлΦллрлΦлотғлΦн ғлΦлм ғнΦпуғр ғлΦлллр
сκмфκнлнрππ мпΦнππ ππ ғмΦл ππ ππ ππ ππ ππғлΦн ππ ππғр ππ
фκнрκнлнр ғлΦп уΦсон ғлΦлллрғмΦлғмлғлΦллр лΦрр ғлΦллр ғлΦллф ғлΦн ғлΦлм ғмΦрм ғр ғлΦлллр
ммκтκнлнрππ нлΦрππ ππ ғмΦл ππ ππ ππ ππ ππ ғлΦн ππ ππ ғр ππ

 мΦ {{Lǎ Ґ .ƻƭŘΤ Dt{ 9ȄŎŜŜŘŀƴŎŜ Ґ DǊŀȅ ōŀŎƪƎǊƻǳƴŘ
нΦ .ŀǎŜƭƛƴŜ Řŀǘŀ ǳǎŜŘ ǘƻ ŎŀƭŎǳƭŀǘŜ ǘǊƛƎƎŜǊ ǾŀƭǳŜǎ ƛƴ ƛǘŀƭƛŎǎ ŀƴŘ ōǊŀŎƪŜǘŜŘ ōȅ ǘƘƛŎƪ ƭƛƴŜǎ
оΦ {ǘǊƛƪŜǘƘǊƻǳƎƘ Ґ 5ŀǘŀ ǊŜƳƻǾŜŘ ŦǊƻƳ ōŀǎŜƭƛƴŜ
пΦ DǊŀȅŜŘ ƻǳǘ Ґ 5ŀǘŀ ǇǊŜǾƛƻǳǎƭȅ ǳǎŜŘ ōǳǘ ǊŜǇƭŀŎŜŘ tŀƎŜ то ƻŦ тр 



ό5ƻǿƴƎǊŀŘƛŜƴǘύ

¢ƻǘŀƭ 
!ƴǘƛƳƻƴȅ
όҡƎκ[ύ

¢ƻǘŀƭ 
!ǊǎŜƴƛŎ
όҡƎκ[ύ

¢ƻǘŀƭ 
.ŀǊƛǳƳ 
όҡƎκ[ύȫ

¢ƻǘŀƭ 
.ŜǊȅƭƭƛǳƳ 
όƳƎκ[ύ

¢ƻǘŀƭ 
/ŀŘƳƛǳƳ 
όҡƎκ[ύ

¢ƻǘŀƭ 
/ƘǊƻƳƛǳƳ 
όҡƎκ[ύ

¢ƻǘŀƭ 
/ƻōŀƭǘ 
όƳƎκ[ύ

 CƭǳƻǊƛŘŜ
όƳƎκ[ύ

¢ƻǘŀƭ [ŜŀŘ 
όƳƎκ[ύ

¢ƻǘŀƭ 
[ƛǘƘƛǳƳ 
όƳƎκ[ύȫ

¢ƻǘŀƭ 
aŜǊŎǳǊȅ 
όҡƎκ[ύ

¢ƻǘŀƭ 
aƻƭȅōŘŜƴǳƳ
όƳƎκ[ύ

 wŀŘƛǳƳ 
ннсҌнну
όǇ/ƛκ[ύ

¢ƻǘŀƭ 
{ŜƭŜƴƛǳƳ 
όҡƎκ[ύ

¢ƻǘŀƭ ¢ƘŀƭƭƛǳƳ 
όƳƎκ[ύ

лΦфл мΦу мму 5ŜǘŜŎǘ 5ŜǘŜŎǘ 5ŜǘŜŎǘ лΦллн лΦтт лΦллп 5ŜǘŜŎǘ 5ŜǘŜŎǘ лΦлнт нΦом 5ŜǘŜŎǘ лΦлнмф

a/[ a/[ a/[ a/[ a/[ a/[ Ϡнрт a/[ Ϡнрт Ϡнрт a/[ Ϡнрт a/[ a/[ .YD
сΦл мл нллл лΦллп рΦл млл лΦллс пΦл лΦлмр лΦлп нΦл лΦм рΦл рлΦл лΦлнмф

оκнуκнлмуғнΦтғр млр ғр ғр ғлΦн ғр
сκнмκнлмуғмΦусғмл мпт ғр ғмл ғлΦн ғр
фκнтκнлму уΦлс ғр ғлΦн ғр
мнκмнκнлму ғр ғр ғлΦн ғр
оκнуκнлмф ғр ғлΦллнғр ғр ғлΦллнғлΦн ғлΦллр ғлΦлн ғлΦн лΦлмм ғмΦсу ғр ғлΦллу
сκмфκнлмф ғр ғлΦллнғр ғлΦллнлΦрф ғлΦллр ғлΦлн ғлΦн лΦлоғмΦуу ғр лΦлло
фκмуκнлмфғсΦтғмл тпΦтғлΦллмғр ғмл лΦллнлΦтнғлΦллрғлΦлотғлΦн лΦлмуғ мΦсоғр ғлΦллр
ммκнлκнлмф ғр ғлΦллмғр лΦллнлΦнрлΦллуғлΦлотғлΦнлΦлмфғ мΦрсғр ғлΦллр
оκмнκнлнл сΦн ғлΦллмғр лΦллмлΦспғлΦллр ғлΦлотғлΦнлΦлнммΦппғр ғлΦллр
сκнпκнлнл ғр ғлΦллмғр ғлΦллмлΦтсғлΦллрғлΦлотғлΦнлΦлмфғмΦрпғр ғлΦллр
фκннκнлнлғсΦтғмл орΦрғлΦллмғр ғмлғлΦллмлΦулғлΦллрғлΦлпмғлΦнлΦлмуғмΦуоғр ғлΦллр
мнκуκнлнл ғр ғлΦллмғр ғлΦллмлΦтпғлΦллрғлΦлотғлΦнлΦлнлғнΦлпғр лΦлнп
оκмκнлнмғлΦпғр опΦлғлΦллмғр ғр ғлΦллмлΦтн ғлΦллр ғлΦлопғлΦн лΦлмтмΦурғр ғлΦлллр
сκмтκнлнмғлΦпғр оуΦп ππ ғр рΦом ππ ππ ππ ππғлΦн ππ ππ ғр ππ

[ƻŎƪǿƻƻŘ !ǎƘ 5ƛǎǇƻǎŀƭ {ƛǘŜ π DǊƻǳƴŘǿŀǘŜǊ !ƴŀƭȅǘƛŎŀƭ 5ŀǘŀ
//w !ǇǇŜƴŘƛȄ L± /ƻƴǎǘƛǘǳŜƴǘǎ

{ŀƳǇƭƛƴƎ 
9ǾŜƴǘ 5ŀǘŜ

/ŀƭŎǳƭŀǘŜŘ .ŀŎƪƎǊƻǳƴŘ

DǊƻǳƴŘǿŀǘŜǊ tǊƻǘŜŎǘƛƻƴ {ǘŀƴŘŀǊŘ

¢ŀōƭŜ мм
[ƻŎƪǿƻƻŘ Iƛƭƭǎ [[/

a²πмупн

 мΦ {{Lǎ Ґ .ƻƭŘΤ Dt{ 9ȄŎŜŜŘŀƴŎŜ Ґ DǊŀȅ ōŀŎƪƎǊƻǳƴŘ
нΦ .ŀǎŜƭƛƴŜ Řŀǘŀ ǳǎŜŘ ǘƻ ŎŀƭŎǳƭŀǘŜ ǘǊƛƎƎŜǊ ǾŀƭǳŜǎ ƛƴ ƛǘŀƭƛŎǎ ŀƴŘ ōǊŀŎƪŜǘŜŘ ōȅ ǘƘƛŎƪ ƭƛƴŜǎ
оΦ {ǘǊƛƪŜǘƘǊƻǳƎƘ Ґ 5ŀǘŀ ǊŜƳƻǾŜŘ ŦǊƻƳ ōŀǎŜƭƛƴŜ
пΦ DǊŀȅŜŘ ƻǳǘ Ґ 5ŀǘŀ ǇǊŜǾƛƻǳǎƭȅ ǳǎŜŘ ōǳǘ ǊŜǇƭŀŎŜŘ tŀƎŜ тп ƻŦ тр 



ό5ƻǿƴƎǊŀŘƛŜƴǘύ

¢ƻǘŀƭ 
!ƴǘƛƳƻƴȅ
όҡƎκ[ύ

¢ƻǘŀƭ 
!ǊǎŜƴƛŎ
όҡƎκ[ύ

¢ƻǘŀƭ 
.ŀǊƛǳƳ 
όҡƎκ[ύȫ

¢ƻǘŀƭ 
.ŜǊȅƭƭƛǳƳ 
όƳƎκ[ύ

¢ƻǘŀƭ 
/ŀŘƳƛǳƳ 
όҡƎκ[ύ

¢ƻǘŀƭ 
/ƘǊƻƳƛǳƳ 
όҡƎκ[ύ

¢ƻǘŀƭ 
/ƻōŀƭǘ 
όƳƎκ[ύ

 CƭǳƻǊƛŘŜ
όƳƎκ[ύ

¢ƻǘŀƭ [ŜŀŘ 
όƳƎκ[ύ

¢ƻǘŀƭ 
[ƛǘƘƛǳƳ 
όƳƎκ[ύȫ

¢ƻǘŀƭ 
aŜǊŎǳǊȅ 
όҡƎκ[ύ

¢ƻǘŀƭ 
aƻƭȅōŘŜƴǳƳ
όƳƎκ[ύ

 wŀŘƛǳƳ 
ннсҌнну
όǇ/ƛκ[ύ

¢ƻǘŀƭ 
{ŜƭŜƴƛǳƳ 
όҡƎκ[ύ

¢ƻǘŀƭ ¢ƘŀƭƭƛǳƳ 
όƳƎκ[ύ

лΦфл мΦу мму 5ŜǘŜŎǘ 5ŜǘŜŎǘ 5ŜǘŜŎǘ лΦллн лΦтт лΦллп 5ŜǘŜŎǘ 5ŜǘŜŎǘ лΦлнт нΦом 5ŜǘŜŎǘ лΦлнмф

a/[ a/[ a/[ a/[ a/[ a/[ Ϡнрт a/[ Ϡнрт Ϡнрт a/[ Ϡнрт a/[ a/[ .YD
сΦл мл нллл лΦллп рΦл млл лΦллс пΦл лΦлмр лΦлп нΦл лΦм рΦл рлΦл лΦлнмф

[ƻŎƪǿƻƻŘ !ǎƘ 5ƛǎǇƻǎŀƭ {ƛǘŜ π DǊƻǳƴŘǿŀǘŜǊ !ƴŀƭȅǘƛŎŀƭ 5ŀǘŀ
//w !ǇǇŜƴŘƛȄ L± /ƻƴǎǘƛǘǳŜƴǘǎ

{ŀƳǇƭƛƴƎ 
9ǾŜƴǘ 5ŀǘŜ

/ŀƭŎǳƭŀǘŜŘ .ŀŎƪƎǊƻǳƴŘ

DǊƻǳƴŘǿŀǘŜǊ tǊƻǘŜŎǘƛƻƴ {ǘŀƴŘŀǊŘ

¢ŀōƭŜ мм
[ƻŎƪǿƻƻŘ Iƛƭƭǎ [[/

a²πмупн
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мнκнлκнлнпππ мΦс ππ ππ ғмΦл ππ ππ ππ ππ ππ ғлΦн ππ ππ рΦмт ππ
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ммκтκнлнрππ рΦс ππ ππ ғмΦл ππ ππ ππ ππ ππ ғлΦн ππ ππ ғр ππ
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June 26, 2025

Lockwood Hills LLC
Dale Irwin

RE: Lockwood Ash Landfill

Work Order No: 250321072
TEL: (315) 536-2359

590 Plant Road, PO Box 187

Dresden, NY  14441

                                                  Experience is the solution 
                                                314 North Pearl Street �i  Albany, New York 12207  
                                           (800) 848-4983 �i  (518) 434-4546 �i  Fax (518) 434-0891  

 

PO#:  PO-00338

 

Lockwood Ash LF Routine

Adirondack Environmental Services, Inc received 31 samples on 3/21/2025 for the analyses 
presented in the following report.

Christopher Hess

Please see case narrative for specifics on analysis. 

If you have any questions regarding these tests results, please feel free to call.
                                                                                                                                                      
Sincerely,                                                                                                           
                                                                                                                            ELAP#: 10709

QA Manager
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26-Jun-25Date:Lockwood Hills LLC

Lockwood Ash Landfill
Lab WorkOrder: 250321072

CASE NARRATIVEAdirondack Environmental Services, Inc

Lockwood Ash LF Routine

The sampling was performed in accordance with the AES field sampling procedures and/or the client specified 
sampling procedures. Sample containers were supplied by Adirondack Environmental Services.

This is an updated report to correct the Conductance result for sample Under Drain 2.  (Rev01)

This is an updated report to correct the flow for sample Under Drain 2.  (Rev02)

Qualifiers:
J: Analyte detected below quantitation limit

B: Analyte detected in Blank

ND : Not Detected at reporting limit

S: LCS Spike recovery is below acceptable limits

Z: Duplication outside acceptable limits

T : Tentatively Identified Compound-Estimated

X : Exceeds maximum contamination limit

E :Above quantitation range-Estimated

H: Hold time exceeded

N: Matrix Spike below acceptable limits

Note : All Results are reported as wet weight unless noted

C: CCV below  acceptable  Limits

The results relate only to the items tested.  Information supplied by the client is assumed to be correct.  

S+: LCS Spike recovery is above acceptable limits

N+: Matrix Spike is above acceptable limits

C+: CCV above acceptable Limits

Definitions -   RL: Reporting Limit      DF: Dilution factor
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Client Sample ID: 1842

Collection Date: 3/21/2025 8:18:00 AM

Matrix: GROUNDWATER

Analyses Result Qual Units Date AnalyzedRL

CLIENT: Lockwood Hills LLC

Work Order: 250321072

DF

Lab Sample ID: 250321072-001

Adirondack Environmental Services, Inc Date: 26-Jun-25

PO-00338PO#:

Reference: Lockwood Ash Landfill  /  Lockwood Ash LF 

FIELD-PH, RES CL2, AND TEMP ARE NOT ELAP CERTIFIABLE Analyst: FLD
  

pH  (E150.1) 3/21/2025 8:18:00 AMsu7.6
Static Water Level 3/21/2025 8:18:00 AMft7.03
Temperature  (E170.1) 3/21/2025 8:18:00 AMdeg C10
Turbidity  (E180.1) 3/21/2025 8:18:00 AM1.0 NTU11.0

ICP METALS - EPA 6010C Analyst: SM
(  Prep:  SW3010A  -  3/24/2025 )

Aluminum 3/27/2025100 µg/L 11060
Boron 3/27/202550.0 µg/L 1360
Calcium 3/27/202550.0 µg/L 197800
Copper 3/27/20255.00 µg/L 1ND
Iron 3/27/202550.0 µg/L 13400
Magnesium 3/27/202550.0 µg/L 152600
Manganese 3/27/202520.0 µg/L 1370
Potassium 3/27/202550.0 µg/L 19380
Selenium 3/27/20255.00 µg/L 1ND
Sodium 3/27/2025500 µg/L 141700

ICP/MS - EPA 200.8 REV 5.4 Analyst: SM
(  Prep:  SW3010A  -  3/24/2025 )

Arsenic 4/2/2025 4:22:05 PM1.0 µg/L 12.9
Cadmium 4/2/2025 4:22:05 PM1.0 µg/L 1ND

HARDNESS - SM 2340B-2011 Analyst: SM
  

Total Hardness (As CaCO3) 4/2/20255 mg/L CaCO3 1461

MERCURY - EPA 245.1 REV 3.0 Analyst: AF
(  Prep:  E245.1  -  3/28/2025 )

Mercury 3/28/2025 3:00:31 PM0.0002 mg/L 1ND

ANIONS BY ION CHROMATOGRAPHY - EPA 300.0 REV 2.1 Analyst: GK
  

Chloride 4/3/2025 7:14:29 PM2.00 mg/L 22.65
Sulfate 4/5/2025 7:17:26 AM10.0 mg/L 10276

ALKALINITY TO PH 4.5 -SM 2320B-2011 Analyst: CP
  

Alkalinity, Total (As CaCO3) 4/4/20251 mgCaCO3/L 1110

AMMONIA (NON-DISTILLED) - EPA 350.1 REV 2.0 Analyst: CP
  

Nitrogen, Ammonia (As N) 3/31/2025 10:10:56 AM0.1 mg/L 1ND
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Client Sample ID: 1842

Collection Date: 3/21/2025 8:18:00 AM

Matrix: GROUNDWATER

Analyses Result Qual Units Date AnalyzedRL

CLIENT: Lockwood Hills LLC

Work Order: 250321072

DF

Lab Sample ID: 250321072-001

Adirondack Environmental Services, Inc Date: 26-Jun-25

PO-00338PO#:

Reference: Lockwood Ash Landfill  /  Lockwood Ash LF 

CONDUCTANCE AT 25C - SM 2510B-2011 Analyst: DG
  

Specific Conductance 4/4/20251 µmhos/cm 1740

TOTAL DISSOLVED SOLIDS - SM 2540C-2015 Analyst: NI
(  Prep:  Gen Prep  -  3/27/2025 )

TDS (Residue, Filterable) 3/31/20255 mg/L 1560
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Client Sample ID: 8401

Collection Date: 3/27/2025 3:29:00 PM

Matrix: GROUNDWATER

Analyses Result Qual Units Date AnalyzedRL

CLIENT: Lockwood Hills LLC

Work Order: 250321072

DF

Lab Sample ID: 250321072-002

Adirondack Environmental Services, Inc Date: 26-Jun-25

PO-00338PO#:

Reference: Lockwood Ash Landfill  /  Lockwood Ash LF 

FIELD-PH, RES CL2, AND TEMP ARE NOT ELAP CERTIFIABLE Analyst: FLD
  

pH  (E150.1) 3/27/2025 3:29:00 PMsu7.3
Static Water Level 3/27/2025 3:29:00 PMft6.05
Temperature  (E170.1) 3/27/2025 3:29:00 PMdeg C12
Turbidity  (E180.1) 3/27/2025 3:29:00 PM1.0 NTU15.3

ICP METALS - EPA 6010C Analyst: SM
(  Prep:  SW3010A  -  3/31/2025 )

Aluminum 4/2/2025100 µg/L 1ND
Boron 4/2/202550.0 µg/L 1738
Calcium 4/2/202550.0 µg/L 171800
Copper 4/2/20255.00 µg/L 1ND
Iron 4/2/202550.0 µg/L 1262
Magnesium 4/2/202550.0 µg/L 120600
Manganese 4/2/202520.0 µg/L 161.6
Potassium 4/2/202550.0 µg/L 12470
Selenium 4/2/20255.00 µg/L 1ND
Sodium 4/2/20255000 µg/L 1076500

ICP/MS - EPA 200.8 REV 5.4 Analyst: SM
(  Prep:  SW3010A  -  3/31/2025 )

Arsenic 4/2/2025 4:32:48 PM1.0 µg/L 1ND
Cadmium 4/2/2025 4:32:48 PM1.0 µg/L 1ND

HARDNESS - SM 2340B-2011 Analyst: SM
  

Total Hardness (As CaCO3) 4/2/20255 mg/L CaCO3 1264

MERCURY - EPA 245.1 REV 3.0 Analyst: AF
(  Prep:  E245.1  -  3/31/2025 )

Mercury 3/31/2025 1:22:15 PM0.0002 mg/L 1ND

ANIONS BY ION CHROMATOGRAPHY - EPA 300.0 REV 2.1 Analyst: GK
  

Chloride 4/3/2025 6:17:30 PM2.00 mg/L 224.5
Sulfate 4/3/2025 6:17:30 PM2.00 mg/L 258.3

ALKALINITY TO PH 4.5 -SM 2320B-2011 Analyst: CP
  

Alkalinity, Total (As CaCO3) 4/4/20251 mgCaCO3/L 1360

AMMONIA (NON-DISTILLED) - EPA 350.1 REV 2.0 Analyst: CP
  

Nitrogen, Ammonia (As N) 4/1/2025 10:20:53 AM0.1 mg/L 10.7

Page 5 of 60



Client Sample ID: 8401

Collection Date: 3/27/2025 3:29:00 PM

Matrix: GROUNDWATER

Analyses Result Qual Units Date AnalyzedRL

CLIENT: Lockwood Hills LLC

Work Order: 250321072

DF

Lab Sample ID: 250321072-002

Adirondack Environmental Services, Inc Date: 26-Jun-25

PO-00338PO#:

Reference: Lockwood Ash Landfill  /  Lockwood Ash LF 

CONDUCTANCE AT 25C - SM 2510B-2011 Analyst: DG
  

Specific Conductance 4/4/20251 µmhos/cm 1795

TOTAL DISSOLVED SOLIDS - SM 2540C-2015 Analyst: NI
(  Prep:  Gen Prep  -  4/2/2025 )

TDS (Residue, Filterable) 4/3/20255 mg/L 1515
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Client Sample ID: 8404

Collection Date: 3/20/2025 11:18:00 AM

Matrix: GROUNDWATER

Analyses Result Qual Units Date AnalyzedRL

CLIENT: Lockwood Hills LLC

Work Order: 250321072

DF

Lab Sample ID: 250321072-003

Adirondack Environmental Services, Inc Date: 26-Jun-25

PO-00338PO#:

Reference: Lockwood Ash Landfill  /  Lockwood Ash LF 

FIELD-PH, RES CL2, AND TEMP ARE NOT ELAP CERTIFIABLE Analyst: FLD
  

pH  (E150.1) 3/20/2025 11:18:00 AMsu7.2
Static Water Level 3/20/2025 11:18:00 AMft5.34
Temperature  (E170.1) 3/20/2025 11:18:00 AMdeg C9
Turbidity  (E180.1) 3/20/2025 11:18:00 AM1.0 NTU2.43

ICP METALS - EPA 6010C Analyst: SM
(  Prep:  SW3010A  -  3/24/2025 )

Aluminum 3/27/2025100 µg/L 1ND
Boron 3/27/202550.0 µg/L 1183
Calcium 3/27/202550.0 µg/L 191800
Copper 3/27/20255.00 µg/L 1ND
Iron 3/27/202550.0 µg/L 1659
Magnesium 3/27/202550.0 µg/L 119700
Manganese 3/27/202520.0 µg/L 143.1
Potassium 3/27/202550.0 µg/L 1901
Selenium 3/27/20255.00 µg/L 1ND
Sodium 3/27/2025500 µg/L 18380

ICP/MS - EPA 200.8 REV 5.4 Analyst: SM
(  Prep:  SW3010A  -  3/24/2025 )

Arsenic 4/2/2025 4:54:19 PM1.0 µg/L 1ND
Cadmium 4/2/2025 4:54:19 PM1.0 µg/L 1ND

HARDNESS - SM 2340B-2011 Analyst: SM
  

Total Hardness (As CaCO3) 4/2/20255 mg/L CaCO3 1311

MERCURY - EPA 245.1 REV 3.0 Analyst: AF
(  Prep:  E245.1  -  3/28/2025 )

Mercury 3/28/2025 3:05:20 PM0.0002 mg/L 1ND

ANIONS BY ION CHROMATOGRAPHY - EPA 300.0 REV 2.1 Analyst: GK
  

Chloride 4/3/2025 7:33:30 PM2.00 mg/L 2ND
Sulfate 4/3/2025 7:33:30 PM2.00 mg/L 272.1

ALKALINITY TO PH 4.5 -SM 2320B-2011 Analyst: CRS
  

Alkalinity, Total (As CaCO3) 4/3/202510 mgCaCO3/L 1280

AMMONIA (NON-DISTILLED) - EPA 350.1 REV 2.0 Analyst: CP
  

Nitrogen, Ammonia (As N) 3/31/2025 10:33:44 AM0.1 mg/L 1ND
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Client Sample ID: 8404

Collection Date: 3/20/2025 11:18:00 AM

Matrix: GROUNDWATER

Analyses Result Qual Units Date AnalyzedRL

CLIENT: Lockwood Hills LLC

Work Order: 250321072

DF

Lab Sample ID: 250321072-003

Adirondack Environmental Services, Inc Date: 26-Jun-25

PO-00338PO#:

Reference: Lockwood Ash Landfill  /  Lockwood Ash LF 

CONDUCTANCE AT 25C - SM 2510B-2011 Analyst: DG
  

Specific Conductance 4/4/20251 µmhos/cm 1666

TOTAL DISSOLVED SOLIDS - SM 2540C-2015 Analyst: NI
(  Prep:  Gen Prep  -  3/26/2025 )

TDS (Residue, Filterable) 3/28/20255 mg/L 1405
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Client Sample ID: 8908-D

Collection Date: 3/27/2025 5:07:00 PM

Matrix: GROUNDWATER

Analyses Result Qual Units Date AnalyzedRL

CLIENT: Lockwood Hills LLC

Work Order: 250321072

DF

Lab Sample ID: 250321072-004

Adirondack Environmental Services, Inc Date: 26-Jun-25

PO-00338PO#:

Reference: Lockwood Ash Landfill  /  Lockwood Ash LF 

FIELD-PH, RES CL2, AND TEMP ARE NOT ELAP CERTIFIABLE Analyst: FLD
  

pH  (E150.1) 3/27/2025 5:07:00 PMsu7.2
Static Water Level 3/27/2025 5:07:00 PMft6.78
Temperature  (E170.1) 3/27/2025 5:07:00 PMdeg C11
Turbidity  (E180.1) 3/27/2025 5:07:00 PM1.0 NTU7.53

ICP METALS - EPA 6010C Analyst: SM
(  Prep:  SW3010A  -  3/31/2025 )

Aluminum 4/2/2025100 µg/L 1ND
Boron 4/2/202550.0 µg/L 1214
Calcium 4/2/2025500 µg/L 10156000
Copper 4/2/20255.00 µg/L 1ND
Iron 4/2/202550.0 µg/L 12010
Magnesium 4/2/202550.0 µg/L 165500
Manganese 4/2/202520.0 µg/L 1115
Potassium 4/2/202550.0 µg/L 13350
Selenium 4/2/20255.00 µg/L 1ND
Sodium 4/2/2025500 µg/L 130600

ICP/MS - EPA 200.8 REV 5.4 Analyst: SM
(  Prep:  SW3010A  -  3/31/2025 )

Arsenic 4/2/2025 4:57:55 PM1.0 µg/L 1ND
Cadmium 4/2/2025 4:57:55 PM1.0 µg/L 1ND

HARDNESS - SM 2340B-2011 Analyst: SM
  

Total Hardness (As CaCO3) 4/2/20255 mg/L CaCO3 1660

MERCURY - EPA 245.1 REV 3.0 Analyst: AF
(  Prep:  E245.1  -  3/31/2025 )

Mercury 3/31/2025 1:27:03 PM0.0002 mg/L 1ND

ANIONS BY ION CHROMATOGRAPHY - EPA 300.0 REV 2.1 Analyst: GK
  

Chloride 4/3/2025 7:52:30 PM2.00 mg/L 212.4
Sulfate 4/5/2025 7:36:26 AM10.0 mg/L 10323

ALKALINITY TO PH 4.5 -SM 2320B-2011 Analyst: CP
  

Alkalinity, Total (As CaCO3) 4/4/20251 mgCaCO3/L 1400

AMMONIA (NON-DISTILLED) - EPA 350.1 REV 2.0 Analyst: CP
  

Nitrogen, Ammonia (As N) 4/1/2025 10:27:21 AM0.1 mg/L 10.4
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Client Sample ID: 8908-D

Collection Date: 3/27/2025 5:07:00 PM

Matrix: GROUNDWATER

Analyses Result Qual Units Date AnalyzedRL

CLIENT: Lockwood Hills LLC

Work Order: 250321072

DF

Lab Sample ID: 250321072-004

Adirondack Environmental Services, Inc Date: 26-Jun-25

PO-00338PO#:

Reference: Lockwood Ash Landfill  /  Lockwood Ash LF 

CONDUCTANCE AT 25C - SM 2510B-2011 Analyst: DG
  

Specific Conductance 4/4/20251 µmhos/cm 11150

TOTAL DISSOLVED SOLIDS - SM 2540C-2015 Analyst: NI
(  Prep:  Gen Prep  -  4/2/2025 )

TDS (Residue, Filterable) 4/3/20255 mg/L 1855
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Client Sample ID: 8908-SH

Collection Date: 3/27/2025 5:03:00 PM

Matrix: GROUNDWATER

Analyses Result Qual Units Date AnalyzedRL

CLIENT: Lockwood Hills LLC

Work Order: 250321072

DF

Lab Sample ID: 250321072-005

Adirondack Environmental Services, Inc Date: 26-Jun-25

PO-00338PO#:

Reference: Lockwood Ash Landfill  /  Lockwood Ash LF 

FIELD-PH, RES CL2, AND TEMP ARE NOT ELAP CERTIFIABLE Analyst: FLD
  

pH  (E150.1) 3/27/2025 5:03:00 PMsu6.9
Static Water Level 3/27/2025 5:03:00 PMft5.52
Temperature  (E170.1) 3/27/2025 5:03:00 PMdeg C8
Turbidity  (E180.1) 3/27/2025 5:03:00 PM1.0 NTU5.34

ICP METALS - EPA 6010C Analyst: SM
(  Prep:  SW3010A  -  3/31/2025 )

Aluminum 4/2/2025100 µg/L 1ND
Boron 4/2/202550.0 µg/L 1108
Calcium 4/2/2025500 µg/L 10165000
Copper 4/2/20255.00 µg/L 1ND
Iron 4/2/202550.0 µg/L 1123
Magnesium 4/2/202550.0 µg/L 159900
Manganese 4/2/202520.0 µg/L 195.3
Potassium 4/2/202550.0 µg/L 12680
Selenium 4/2/20255.00 µg/L 1ND
Sodium 4/2/2025500 µg/L 124000

ICP/MS - EPA 200.8 REV 5.4 Analyst: SM
(  Prep:  SW3010A  -  3/31/2025 )

Arsenic 4/2/2025 5:04:37 PM1.0 µg/L 1ND
Cadmium 4/2/2025 5:04:37 PM1.0 µg/L 1ND

HARDNESS - SM 2340B-2011 Analyst: SM
  

Total Hardness (As CaCO3) 4/2/20255 mg/L CaCO3 1659

MERCURY - EPA 245.1 REV 3.0 Analyst: AF
(  Prep:  E245.1  -  3/31/2025 )

Mercury 3/31/2025 1:31:52 PM0.0002 mg/L 1ND

ANIONS BY ION CHROMATOGRAPHY - EPA 300.0 REV 2.1 Analyst: GK
  

Chloride 4/3/2025 8:11:30 PM2.00 mg/L 211.0
Sulfate 4/5/2025 7:55:27 AM10.0 mg/L 10280

ALKALINITY TO PH 4.5 -SM 2320B-2011 Analyst: CP
  

Alkalinity, Total (As CaCO3) 4/4/20251 mgCaCO3/L 1390

AMMONIA (NON-DISTILLED) - EPA 350.1 REV 2.0 Analyst: CP
  

Nitrogen, Ammonia (As N) 4/1/2025 10:14:23 AM0.1 mg/L 1ND
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Client Sample ID: 8908-SH

Collection Date: 3/27/2025 5:03:00 PM

Matrix: GROUNDWATER

Analyses Result Qual Units Date AnalyzedRL

CLIENT: Lockwood Hills LLC

Work Order: 250321072

DF

Lab Sample ID: 250321072-005

Adirondack Environmental Services, Inc Date: 26-Jun-25

PO-00338PO#:

Reference: Lockwood Ash Landfill  /  Lockwood Ash LF 

CONDUCTANCE AT 25C - SM 2510B-2011 Analyst: DG
  

Specific Conductance 4/4/20251 µmhos/cm 11150

TOTAL DISSOLVED SOLIDS - SM 2540C-2015 Analyst: NI
(  Prep:  Gen Prep  -  4/2/2025 )

TDS (Residue, Filterable) 4/3/20255 mg/L 1925
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Client Sample ID: 8909-D

Collection Date: 3/19/2025 7:03:00 PM

Matrix: GROUNDWATER

Analyses Result Qual Units Date AnalyzedRL

CLIENT: Lockwood Hills LLC

Work Order: 250321072

DF

Lab Sample ID: 250321072-006

Adirondack Environmental Services, Inc Date: 26-Jun-25

PO-00338PO#:

Reference: Lockwood Ash Landfill  /  Lockwood Ash LF 

FIELD-PH, RES CL2, AND TEMP ARE NOT ELAP CERTIFIABLE Analyst: FLD
  

pH  (E150.1) 3/19/2025 7:03:00 PMsu9.2
Static Water Level 3/19/2025 7:03:00 PMft45.85
Temperature  (E170.1) 3/19/2025 7:03:00 PMdeg C13
Turbidity  (E180.1) 3/19/2025 7:03:00 PM1.0 NTU> 999

ICP METALS - EPA 6010C Analyst: SM
(  Prep:  SW3010A  -  3/24/2025 )

Aluminum 3/27/2025100 µg/L 1241
Boron 3/27/202550.0 µg/L 1864
Calcium 3/27/202550.0 µg/L 15450
Copper 3/27/20255.00 µg/L 1ND
Iron 3/27/202550.0 µg/L 1687
Magnesium 3/27/202550.0 µg/L 11050
Manganese 3/27/202520.0 µg/L 1123
Potassium 3/27/202550.0 µg/L 11170
Selenium 3/27/20255.00 µg/L 1ND
Sodium 3/27/20255000 µg/L 10126000

ICP/MS - EPA 200.8 REV 5.4 Analyst: SM
(  Prep:  SW3010A  -  3/24/2025 )

Arsenic 4/2/2025 5:21:54 PM1.0 µg/L 1ND
Cadmium 4/2/2025 5:21:54 PM1.0 µg/L 1ND

HARDNESS - SM 2340B-2011 Analyst: SM
  

Total Hardness (As CaCO3) 4/2/20255 mg/L CaCO3 118

MERCURY - EPA 245.1 REV 3.0 Analyst: AF
(  Prep:  E245.1  -  3/28/2025 )

Mercury 3/28/2025 3:06:56 PM0.0002 mg/L 1ND

ANIONS BY ION CHROMATOGRAPHY - EPA 300.0 REV 2.1 Analyst: GK
  

Chloride 4/3/2025 11:22:19 PM2.00 mg/L 24.30
Sulfate 4/3/2025 11:22:19 PM2.00 mg/L 281.6

ALKALINITY TO PH 4.5 -SM 2320B-2011 Analyst: LH
  

Alkalinity, Total (As CaCO3) 4/2/202510 mgCaCO3/L 1280

AMMONIA (NON-DISTILLED) - EPA 350.1 REV 2.0 Analyst: CP
  

Nitrogen, Ammonia (As N) 3/31/2025 10:06:00 AM0.1 mg/L 10.5
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Client Sample ID: 8909-D

Collection Date: 3/19/2025 7:03:00 PM

Matrix: GROUNDWATER

Analyses Result Qual Units Date AnalyzedRL

CLIENT: Lockwood Hills LLC

Work Order: 250321072

DF

Lab Sample ID: 250321072-006

Adirondack Environmental Services, Inc Date: 26-Jun-25

PO-00338PO#:

Reference: Lockwood Ash Landfill  /  Lockwood Ash LF 

CONDUCTANCE AT 25C - SM 2510B-2011 Analyst: DG
  

Specific Conductance 4/4/20251 µmhos/cm 1728

TOTAL DISSOLVED SOLIDS - SM 2540C-2015 Analyst: NI
(  Prep:  Gen Prep  -  3/26/2025 )

TDS (Residue, Filterable) 3/28/20255 mg/L 1525
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Client Sample ID: 8909-SH

Collection Date: 3/27/2025 12:45:00 PM

Matrix: GROUNDWATER

Analyses Result Qual Units Date AnalyzedRL

CLIENT: Lockwood Hills LLC

Work Order: 250321072

DF

Lab Sample ID: 250321072-007

Adirondack Environmental Services, Inc Date: 26-Jun-25

PO-00338PO#:

Reference: Lockwood Ash Landfill  /  Lockwood Ash LF 

FIELD-PH, RES CL2, AND TEMP ARE NOT ELAP CERTIFIABLE Analyst: FLD
  

pH  (E150.1) 3/27/2025 12:45:00 PMsu7.5
Static Water Level 3/27/2025 12:45:00 PMft12.4
Temperature  (E170.1) 3/27/2025 12:45:00 PMdeg C12
Turbidity  (E180.1) 3/27/2025 12:45:00 PM1.0 NTU10.5

ICP METALS - EPA 6010C Analyst: SM
(  Prep:  SW3010A  -  3/31/2025 )

Aluminum 4/2/2025100 µg/L 1ND
Boron 4/2/202550.0 µg/L 1210
Calcium 4/2/202550.0 µg/L 130500
Copper 4/2/20255.00 µg/L 1ND
Iron 4/2/202550.0 µg/L 1107
Magnesium 4/2/202550.0 µg/L 118200
Manganese 4/2/202520.0 µg/L 1ND
Potassium 4/2/202550.0 µg/L 12340
Selenium 4/2/20255.00 µg/L 1ND
Sodium 4/2/20255000 µg/L 1058700

ICP/MS - EPA 200.8 REV 5.4 Analyst: SM
(  Prep:  SW3010A  -  3/31/2025 )

Arsenic 4/2/2025 5:25:30 PM1.0 µg/L 12.7
Cadmium 4/2/2025 5:25:30 PM1.0 µg/L 1ND

HARDNESS - SM 2340B-2011 Analyst: SM
  

Total Hardness (As CaCO3) 4/2/20255 mg/L CaCO3 1151

MERCURY - EPA 245.1 REV 3.0 Analyst: AF
(  Prep:  E245.1  -  3/31/2025 )

Mercury 3/31/2025 1:33:29 PM0.0002 mg/L 1ND

ANIONS BY ION CHROMATOGRAPHY - EPA 300.0 REV 2.1 Analyst: GK
  

Chloride 4/3/2025 11:41:19 PM2.00 mg/L 2ND
Sulfate 4/3/2025 11:41:19 PM2.00 mg/L 2113

ALKALINITY TO PH 4.5 -SM 2320B-2011 Analyst: CP
  

Alkalinity, Total (As CaCO3) 4/4/20251 mgCaCO3/L 1160

AMMONIA (NON-DISTILLED) - EPA 350.1 REV 2.0 Analyst: CP
  

Nitrogen, Ammonia (As N) 4/1/2025 10:25:44 AM0.1 mg/L 1ND
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Client Sample ID: 8909-SH

Collection Date: 3/27/2025 12:45:00 PM

Matrix: GROUNDWATER

Analyses Result Qual Units Date AnalyzedRL

CLIENT: Lockwood Hills LLC

Work Order: 250321072

DF

Lab Sample ID: 250321072-007

Adirondack Environmental Services, Inc Date: 26-Jun-25

PO-00338PO#:

Reference: Lockwood Ash Landfill  /  Lockwood Ash LF 

CONDUCTANCE AT 25C - SM 2510B-2011 Analyst: DG
  

Specific Conductance 4/4/20251 µmhos/cm 1554

TOTAL DISSOLVED SOLIDS - SM 2540C-2015 Analyst: NI
(  Prep:  Gen Prep  -  4/2/2025 )

TDS (Residue, Filterable) 4/3/20255 mg/L 1390
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Client Sample ID: 8910-D

Collection Date: 3/27/2025 2:35:00 PM

Matrix: GROUNDWATER

Analyses Result Qual Units Date AnalyzedRL

CLIENT: Lockwood Hills LLC

Work Order: 250321072

DF

Lab Sample ID: 250321072-008

Adirondack Environmental Services, Inc Date: 26-Jun-25

PO-00338PO#:

Reference: Lockwood Ash Landfill  /  Lockwood Ash LF 

FIELD-PH, RES CL2, AND TEMP ARE NOT ELAP CERTIFIABLE Analyst: FLD
  

pH  (E150.1) 3/27/2025 2:35:00 PMsu7.4
Static Water Level 3/27/2025 2:35:00 PMft25.07
Temperature  (E170.1) 3/27/2025 2:35:00 PMdeg C13
Turbidity  (E180.1) 3/27/2025 2:35:00 PM1.0 NTU25.7

ICP METALS - EPA 6010C Analyst: SM
(  Prep:  SW3010A  -  3/31/2025 )

Aluminum 4/2/2025100 µg/L 1ND
Boron 4/2/202550.0 µg/L 11400
Calcium 4/2/202550.0 µg/L 146500
Copper 4/2/20255.00 µg/L 1ND
Iron 4/2/202550.0 µg/L 1164
Magnesium 4/2/202550.0 µg/L 113700
Manganese 4/2/202520.0 µg/L 1ND
Potassium 4/2/202550.0 µg/L 13170
Selenium 4/2/20255.00 µg/L 1ND
Sodium 4/2/20255000 µg/L 1084800

ICP/MS - EPA 200.8 REV 5.4 Analyst: SM
(  Prep:  SW3010A  -  3/31/2025 )

Arsenic 4/2/2025 5:29:04 PM1.0 µg/L 1ND
Cadmium 4/2/2025 5:29:04 PM1.0 µg/L 1ND

HARDNESS - SM 2340B-2011 Analyst: SM
  

Total Hardness (As CaCO3) 4/2/20255 mg/L CaCO3 1173

MERCURY - EPA 245.1 REV 3.0 Analyst: AF
(  Prep:  E245.1  -  3/31/2025 )

Mercury 3/31/2025 1:35:04 PM0.0002 mg/L 1ND

ANIONS BY ION CHROMATOGRAPHY - EPA 300.0 REV 2.1 Analyst: GK
  

Chloride 4/4/2025 12:00:19 AM2.00 mg/L 210.8
Sulfate 4/5/2025 8:14:27 AM5.00 mg/L 5211

ALKALINITY TO PH 4.5 -SM 2320B-2011 Analyst: CP
  

Alkalinity, Total (As CaCO3) 4/4/20251 mgCaCO3/L 1130

AMMONIA (NON-DISTILLED) - EPA 350.1 REV 2.0 Analyst: CP
  

Nitrogen, Ammonia (As N) 4/1/2025 10:28:58 AM0.1 mg/L 1ND
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Client Sample ID: 8910-D

Collection Date: 3/27/2025 2:35:00 PM

Matrix: GROUNDWATER

Analyses Result Qual Units Date AnalyzedRL

CLIENT: Lockwood Hills LLC

Work Order: 250321072

DF

Lab Sample ID: 250321072-008

Adirondack Environmental Services, Inc Date: 26-Jun-25

PO-00338PO#:

Reference: Lockwood Ash Landfill  /  Lockwood Ash LF 

CONDUCTANCE AT 25C - SM 2510B-2011 Analyst: DG
  

Specific Conductance 4/4/20251 µmhos/cm 1710

TOTAL DISSOLVED SOLIDS - SM 2540C-2015 Analyst: NI
(  Prep:  Gen Prep  -  4/2/2025 )

TDS (Residue, Filterable) 4/3/20255 mg/L 1515
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Client Sample ID: 8911-D

Collection Date: 3/27/2025 11:25:00 AM

Matrix: GROUNDWATER

Analyses Result Qual Units Date AnalyzedRL

CLIENT: Lockwood Hills LLC

Work Order: 250321072

DF

Lab Sample ID: 250321072-009

Adirondack Environmental Services, Inc Date: 26-Jun-25

PO-00338PO#:

Reference: Lockwood Ash Landfill  /  Lockwood Ash LF 

FIELD-PH, RES CL2, AND TEMP ARE NOT ELAP CERTIFIABLE Analyst: FLD
  

pH  (E150.1) 3/27/2025 11:25:00 AMsu7.7
Static Water Level 3/27/2025 11:25:00 AMft31.83
Temperature  (E170.1) 3/27/2025 11:25:00 AMdeg C11
Turbidity  (E180.1) 3/27/2025 11:25:00 AM1.0 NTU19.53

ICP METALS - EPA 6010C Analyst: SM
(  Prep:  SW3010A  -  3/31/2025 )

Aluminum 4/2/2025100 µg/L 1ND
Boron 4/2/202550.0 µg/L 11110
Calcium 4/2/202550.0 µg/L 151900
Copper 4/2/20255.00 µg/L 1ND
Iron 4/2/202550.0 µg/L 1113
Magnesium 4/2/202550.0 µg/L 117300
Manganese 4/2/202520.0 µg/L 143.0
Potassium 4/2/202550.0 µg/L 13560
Selenium 4/2/20255.00 µg/L 1ND
Sodium 4/2/20255000 µg/L 1095200

ICP/MS - EPA 200.8 REV 5.4 Analyst: SM
(  Prep:  SW3010A  -  3/31/2025 )

Arsenic 4/2/2025 5:32:38 PM1.0 µg/L 1ND
Cadmium 4/2/2025 5:32:38 PM1.0 µg/L 1ND

HARDNESS - SM 2340B-2011 Analyst: SM
  

Total Hardness (As CaCO3) 4/2/20255 mg/L CaCO3 1201

MERCURY - EPA 245.1 REV 3.0 Analyst: AF
(  Prep:  E245.1  -  3/31/2025 )

Mercury 3/31/2025 1:36:41 PM0.0002 mg/L 1ND

ANIONS BY ION CHROMATOGRAPHY - EPA 300.0 REV 2.1 Analyst: GK
  

Chloride 4/3/2025 10:44:19 PM2.00 mg/L 27.47
Sulfate 4/3/2025 10:44:19 PM2.00 mg/L 2195

ALKALINITY TO PH 4.5 -SM 2320B-2011 Analyst: CP
  

Alkalinity, Total (As CaCO3) 4/4/20251 mgCaCO3/L 1200

AMMONIA (NON-DISTILLED) - EPA 350.1 REV 2.0 Analyst: CP
  

Nitrogen, Ammonia (As N) 4/1/2025 10:32:18 AM0.1 mg/L 10.2
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Client Sample ID: 8911-D

Collection Date: 3/27/2025 11:25:00 AM

Matrix: GROUNDWATER

Analyses Result Qual Units Date AnalyzedRL

CLIENT: Lockwood Hills LLC

Work Order: 250321072

DF

Lab Sample ID: 250321072-009

Adirondack Environmental Services, Inc Date: 26-Jun-25

PO-00338PO#:

Reference: Lockwood Ash Landfill  /  Lockwood Ash LF 

CONDUCTANCE AT 25C - SM 2510B-2011 Analyst: DG
  

Specific Conductance 4/4/20251 µmhos/cm 1769

TOTAL DISSOLVED SOLIDS - SM 2540C-2015 Analyst: NI
(  Prep:  Gen Prep  -  4/2/2025 )

TDS (Residue, Filterable) 4/3/20255 mg/L 1545
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Client Sample ID: 8911-SH

Collection Date: 3/27/2025 11:27:00 AM

Matrix: GROUNDWATER

Analyses Result Qual Units Date AnalyzedRL

CLIENT: Lockwood Hills LLC

Work Order: 250321072

DF

Lab Sample ID: 250321072-010

Adirondack Environmental Services, Inc Date: 26-Jun-25

PO-00338PO#:

Reference: Lockwood Ash Landfill  /  Lockwood Ash LF 

FIELD-PH, RES CL2, AND TEMP ARE NOT ELAP CERTIFIABLE Analyst: FLD
  

pH  (E150.1) 3/27/2025 11:27:00 AMsu7.8
Static Water Level 3/27/2025 11:27:00 AMft20.57
Temperature  (E170.1) 3/27/2025 11:27:00 AMdeg C11
Turbidity  (E180.1) 3/27/2025 11:27:00 AM1.0 NTU4.35

ICP METALS - EPA 6010C Analyst: SM
(  Prep:  SW3010A  -  3/31/2025 )

Aluminum 4/2/2025100 µg/L 1ND
Boron 4/2/202550.0 µg/L 1351
Calcium 4/2/202550.0 µg/L 146900
Copper 4/2/20255.00 µg/L 1ND
Iron 4/2/202550.0 µg/L 1534
Magnesium 4/2/202550.0 µg/L 114700
Manganese 4/2/202520.0 µg/L 166.8
Potassium 4/2/202550.0 µg/L 12190
Selenium 4/2/20255.00 µg/L 1ND
Sodium 4/2/20255000 µg/L 1069800

ICP/MS - EPA 200.8 REV 5.4 Analyst: SM
(  Prep:  SW3010A  -  3/31/2025 )

Arsenic 4/2/2025 5:36:11 PM1.0 µg/L 19.1
Cadmium 4/2/2025 5:36:11 PM1.0 µg/L 1ND

HARDNESS - SM 2340B-2011 Analyst: SM
  

Total Hardness (As CaCO3) 4/2/20255 mg/L CaCO3 1178

MERCURY - EPA 245.1 REV 3.0 Analyst: AF
(  Prep:  E245.1  -  3/31/2025 )

Mercury 3/31/2025 1:38:17 PM0.0002 mg/L 1ND

ANIONS BY ION CHROMATOGRAPHY - EPA 300.0 REV 2.1 Analyst: GK
  

Chloride 4/3/2025 11:03:19 PM2.00 mg/L 29.64
Sulfate 4/5/2025 8:33:27 AM5.00 mg/L 5215

ALKALINITY TO PH 4.5 -SM 2320B-2011 Analyst: CP
  

Alkalinity, Total (As CaCO3) 4/4/20251 mgCaCO3/L 1110

AMMONIA (NON-DISTILLED) - EPA 350.1 REV 2.0 Analyst: CP
  

Nitrogen, Ammonia (As N) N 4/1/2025 10:35:25 AM0.1 mg/L 10.3
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Client Sample ID: 8911-SH

Collection Date: 3/27/2025 11:27:00 AM

Matrix: GROUNDWATER

Analyses Result Qual Units Date AnalyzedRL

CLIENT: Lockwood Hills LLC

Work Order: 250321072

DF

Lab Sample ID: 250321072-010

Adirondack Environmental Services, Inc Date: 26-Jun-25

PO-00338PO#:

Reference: Lockwood Ash Landfill  /  Lockwood Ash LF 

CONDUCTANCE AT 25C - SM 2510B-2011 Analyst: DG
  

Specific Conductance 4/4/20251 µmhos/cm 1655

TOTAL DISSOLVED SOLIDS - SM 2540C-2015 Analyst: NI
(  Prep:  Gen Prep  -  4/2/2025 )

TDS (Residue, Filterable) 4/3/20255 mg/L 1475
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Client Sample ID: 8942-D

Collection Date: 3/21/2025 7:37:00 AM

Matrix: GROUNDWATER

Analyses Result Qual Units Date AnalyzedRL

CLIENT: Lockwood Hills LLC

Work Order: 250321072

DF

Lab Sample ID: 250321072-011

Adirondack Environmental Services, Inc Date: 26-Jun-25

PO-00338PO#:

Reference: Lockwood Ash Landfill  /  Lockwood Ash LF 

FIELD-PH, RES CL2, AND TEMP ARE NOT ELAP CERTIFIABLE Analyst: FLD
  

pH  (E150.1) 3/21/2025 7:37:00 AMsu7.5
Static Water Level 3/21/2025 7:37:00 AMft18.36
Temperature  (E170.1) 3/21/2025 7:37:00 AMdeg C10
Turbidity  (E180.1) 3/21/2025 7:37:00 AM1.0 NTU1.42

ICP METALS - EPA 6010C Analyst: SM
(  Prep:  SW3010A  -  3/24/2025 )

Aluminum 3/27/2025100 µg/L 1ND
Boron 3/27/202550.0 µg/L 1342
Calcium 3/27/202550.0 µg/L 155400
Copper 3/27/20255.00 µg/L 1ND
Iron 3/27/202550.0 µg/L 1474
Magnesium 3/27/202550.0 µg/L 158700
Manganese 3/27/202520.0 µg/L 1160
Potassium 3/27/202550.0 µg/L 12820
Selenium 3/27/20255.00 µg/L 1ND
Sodium 3/27/2025500 µg/L 131600

ICP/MS - EPA 200.8 REV 5.4 Analyst: SM
(  Prep:  SW3010A  -  3/24/2025 )

Arsenic 4/2/2025 5:39:46 PM1.0 µg/L 14.9
Cadmium 4/2/2025 5:39:46 PM1.0 µg/L 1ND

HARDNESS - SM 2340B-2011 Analyst: SM
  

Total Hardness (As CaCO3) 4/2/20255 mg/L CaCO3 1380

MERCURY - EPA 245.1 REV 3.0 Analyst: AF
(  Prep:  E245.1  -  3/28/2025 )

Mercury 3/28/2025 3:08:32 PM0.0002 mg/L 1ND

ANIONS BY ION CHROMATOGRAPHY - EPA 300.0 REV 2.1 Analyst: GK
  

Chloride 4/4/2025 12:19:19 AM2.00 mg/L 22.57
Sulfate 4/5/2025 8:52:28 AM5.00 mg/L 5227

ALKALINITY TO PH 4.5 -SM 2320B-2011 Analyst: CP
  

Alkalinity, Total (As CaCO3) 4/4/20251 mgCaCO3/L 1280

AMMONIA (NON-DISTILLED) - EPA 350.1 REV 2.0 Analyst: CP
  

Nitrogen, Ammonia (As N) 4/2/2025 10:35:16 AM0.1 mg/L 10.2

Page 23 of 60



Client Sample ID: 8942-D

Collection Date: 3/21/2025 7:37:00 AM

Matrix: GROUNDWATER

Analyses Result Qual Units Date AnalyzedRL

CLIENT: Lockwood Hills LLC

Work Order: 250321072

DF

Lab Sample ID: 250321072-011

Adirondack Environmental Services, Inc Date: 26-Jun-25

PO-00338PO#:

Reference: Lockwood Ash Landfill  /  Lockwood Ash LF 

CONDUCTANCE AT 25C - SM 2510B-2011 Analyst: DG
  

Specific Conductance 4/4/20251 µmhos/cm 1872

TOTAL DISSOLVED SOLIDS - SM 2540C-2015 Analyst: NI
(  Prep:  Gen Prep  -  3/27/2025 )

TDS (Residue, Filterable) 3/31/20255 mg/L 1675
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Client Sample ID: 9306-SH

Collection Date: 3/21/2025 8:43:00 AM

Matrix: GROUNDWATER

Analyses Result Qual Units Date AnalyzedRL

CLIENT: Lockwood Hills LLC

Work Order: 250321072

DF

Lab Sample ID: 250321072-012

Adirondack Environmental Services, Inc Date: 26-Jun-25

PO-00338PO#:

Reference: Lockwood Ash Landfill  /  Lockwood Ash LF 

FIELD-PH, RES CL2, AND TEMP ARE NOT ELAP CERTIFIABLE Analyst: FLD
  

pH  (E150.1) 3/21/2025 8:43:00 AMsu7.7
Static Water Level 3/21/2025 8:43:00 AMft4.74
Temperature  (E170.1) 3/21/2025 8:43:00 AMdeg C7
Turbidity  (E180.1) 3/21/2025 8:43:00 AM1.0 NTU15.2

ICP METALS - EPA 6010C Analyst: SM
(  Prep:  SW3010A  -  3/24/2025 )

Aluminum 3/27/2025100 µg/L 1ND
Boron 3/27/202550.0 µg/L 1110
Calcium 3/27/202550.0 µg/L 143900
Copper 3/27/20255.00 µg/L 1ND
Iron 3/27/202550.0 µg/L 1155
Magnesium 3/27/202550.0 µg/L 149700
Manganese 3/27/202520.0 µg/L 125.2
Potassium 3/27/202550.0 µg/L 12550
Selenium 3/27/20255.00 µg/L 1ND
Sodium 3/27/2025500 µg/L 115000

ICP/MS - EPA 200.8 REV 5.4 Analyst: SM
(  Prep:  SW3010A  -  3/24/2025 )

Arsenic 4/2/2025 5:43:20 PM1.0 µg/L 14.8
Cadmium 4/2/2025 5:43:20 PM1.0 µg/L 1ND

HARDNESS - SM 2340B-2011 Analyst: SM
  

Total Hardness (As CaCO3) 4/2/20255 mg/L CaCO3 1314

MERCURY - EPA 245.1 REV 3.0 Analyst: AF
(  Prep:  E245.1  -  3/28/2025 )

Mercury 3/28/2025 3:10:09 PM0.0002 mg/L 1ND

ANIONS BY ION CHROMATOGRAPHY - EPA 300.0 REV 2.1 Analyst: GK
  

Chloride 4/4/2025 1:56:04 AM2.00 mg/L 2ND
Sulfate 4/4/2025 1:56:04 AM2.00 mg/L 265.2

ALKALINITY TO PH 4.5 -SM 2320B-2011 Analyst: CP
  

Alkalinity, Total (As CaCO3) 4/4/20251 mgCaCO3/L 1320

AMMONIA (NON-DISTILLED) - EPA 350.1 REV 2.0 Analyst: CP
  

Nitrogen, Ammonia (As N) 3/31/2025 10:19:05 AM0.1 mg/L 1ND
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Client Sample ID: 9306-SH

Collection Date: 3/21/2025 8:43:00 AM

Matrix: GROUNDWATER

Analyses Result Qual Units Date AnalyzedRL

CLIENT: Lockwood Hills LLC

Work Order: 250321072

DF

Lab Sample ID: 250321072-012

Adirondack Environmental Services, Inc Date: 26-Jun-25

PO-00338PO#:

Reference: Lockwood Ash Landfill  /  Lockwood Ash LF 

CONDUCTANCE AT 25C - SM 2510B-2011 Analyst: DG
  

Specific Conductance 4/4/20251 µmhos/cm 1694

TOTAL DISSOLVED SOLIDS - SM 2540C-2015 Analyst: NI
(  Prep:  Gen Prep  -  3/27/2025 )

TDS (Residue, Filterable) 3/31/20255 mg/L 1465
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Client Sample ID: GW Dup 8909-D

Collection Date: 3/19/2025 7:03:00 PM

Matrix: GROUNDWATER

Analyses Result Qual Units Date AnalyzedRL

CLIENT: Lockwood Hills LLC

Work Order: 250321072

DF

Lab Sample ID: 250321072-013

Adirondack Environmental Services, Inc Date: 26-Jun-25

PO-00338PO#:

Reference: Lockwood Ash Landfill  /  Lockwood Ash LF 

FIELD-PH, RES CL2, AND TEMP ARE NOT ELAP CERTIFIABLE Analyst: FLD
  

pH  (E150.1) 3/19/2025 7:03:00 PMsu9.2
Static Water Level 3/19/2025 7:03:00 PMft45.85
Temperature  (E170.1) 3/19/2025 7:03:00 PMdeg C13
Turbidity  (E180.1) 3/19/2025 7:03:00 PM1.0 NTU> 999

ICP METALS - EPA 6010C Analyst: SM
(  Prep:  SW3010A  -  3/24/2025 )

Aluminum 3/27/2025100 µg/L 1751
Boron 3/27/202550.0 µg/L 1846
Calcium 3/27/202550.0 µg/L 15570
Copper 3/27/20255.00 µg/L 1ND
Iron 3/27/202550.0 µg/L 11880
Magnesium 3/27/202550.0 µg/L 11400
Manganese 3/27/202520.0 µg/L 1106
Potassium 3/27/202550.0 µg/L 11220
Selenium 3/27/20255.00 µg/L 1ND
Sodium 3/27/20255000 µg/L 10131000

ICP/MS - EPA 200.8 REV 5.4 Analyst: SM
(  Prep:  SW3010A  -  3/24/2025 )

Arsenic 4/2/2025 5:54:05 PM1.0 µg/L 1ND
Cadmium 4/2/2025 5:54:05 PM1.0 µg/L 1ND

HARDNESS - SM 2340B-2011 Analyst: SM
  

Total Hardness (As CaCO3) 4/2/20255 mg/L CaCO3 120

MERCURY - EPA 245.1 REV 3.0 Analyst: AF
(  Prep:  E245.1  -  3/28/2025 )

Mercury 3/28/2025 3:11:45 PM0.0002 mg/L 1ND

ANIONS BY ION CHROMATOGRAPHY - EPA 300.0 REV 2.1 Analyst: GK
  

Chloride 4/3/2025 6:36:30 PM2.00 mg/L 24.29
Sulfate 4/3/2025 6:36:30 PM2.00 mg/L 283.2

ALKALINITY TO PH 4.5 -SM 2320B-2011 Analyst: LH
  

Alkalinity, Total (As CaCO3) 4/2/202510 mgCaCO3/L 1280

AMMONIA (NON-DISTILLED) - EPA 350.1 REV 2.0 Analyst: CP
  

Nitrogen, Ammonia (As N) 3/31/2025 10:09:15 AM0.1 mg/L 10.5
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Client Sample ID: GW Dup 8909-D

Collection Date: 3/19/2025 7:03:00 PM

Matrix: GROUNDWATER

Analyses Result Qual Units Date AnalyzedRL

CLIENT: Lockwood Hills LLC

Work Order: 250321072

DF

Lab Sample ID: 250321072-013

Adirondack Environmental Services, Inc Date: 26-Jun-25

PO-00338PO#:

Reference: Lockwood Ash Landfill  /  Lockwood Ash LF 

CONDUCTANCE AT 25C - SM 2510B-2011 Analyst: DG
  

Specific Conductance 4/4/20251 µmhos/cm 1729

TOTAL DISSOLVED SOLIDS - SM 2540C-2015 Analyst: NI
(  Prep:  Gen Prep  -  3/26/2025 )

TDS (Residue, Filterable) 3/28/20255 mg/L 1515
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Client Sample ID: GW Dep Drain 1

Collection Date: 3/20/2025 4:33:00 PM

Matrix: GROUNDWATER

Analyses Result Qual Units Date AnalyzedRL

CLIENT: Lockwood Hills LLC

Work Order: 250321072

DF

Lab Sample ID: 250321072-014

Adirondack Environmental Services, Inc Date: 26-Jun-25

PO-00338PO#:

Reference: Lockwood Ash Landfill  /  Lockwood Ash LF 

FIELD-PH, RES CL2, AND TEMP ARE NOT ELAP CERTIFIABLE Analyst: FLD
  

Dissolved Oxygen  (E360.1) 3/20/2025 4:33:00 PM0.10 mg/L5.03
Flow, GPD 3/20/2025 4:33:00 PMgal/day551.7
pH  (E150.1) 3/20/2025 4:33:00 PMsu7.2
Static Water Level 3/20/2025 4:33:00 PMftN/A
Temperature  (E170.1) 3/20/2025 4:33:00 PMdeg C9
Turbidity  (E180.1) 3/20/2025 4:33:00 PM1.0 NTU1.26

ICP METALS - EPA 6010C Analyst: SM
(  Prep:  SW3010A  -  3/24/2025 )

Aluminum 3/27/2025100 µg/L 1ND
Boron 3/27/202550.0 µg/L 12700
Calcium 3/27/2025500 µg/L 10207000
Copper 3/27/20255.00 µg/L 1ND
Iron 3/27/202550.0 µg/L 1ND
Magnesium 3/27/202550.0 µg/L 183100
Manganese 3/27/202520.0 µg/L 148.2
Potassium 3/27/202550.0 µg/L 16030
Selenium 3/27/20255.00 µg/L 1ND
Sodium 3/27/2025500 µg/L 131300

ICP/MS - EPA 200.8 REV 5.4 Analyst: SM
(  Prep:  SW3010A  -  3/24/2025 )

Arsenic 4/2/2025 5:57:40 PM1.0 µg/L 1ND
Cadmium 4/2/2025 5:57:40 PM1.0 µg/L 1ND

HARDNESS - SM 2340B-2011 Analyst: SM
  

Total Hardness (As CaCO3) 4/2/20255 mg/L CaCO3 1860

MERCURY - EPA 245.1 REV 3.0 Analyst: AF
(  Prep:  E245.1  -  3/28/2025 )

Mercury 3/28/2025 3:16:35 PM0.0002 mg/L 1ND

ANIONS BY ION CHROMATOGRAPHY - EPA 300.0 REV 2.1 Analyst: GK
  

Chloride 4/4/2025 2:34:14 AM10.0 mg/L 1056.1
Sulfate N+ 4/4/2025 2:34:14 AM10.0 mg/L 10636

ALKALINITY TO PH 4.5 -SM 2320B-2011 Analyst: CRS
  

Alkalinity, Total (As CaCO3) 4/3/202510 mgCaCO3/L 1320

AMMONIA (NON-DISTILLED) - EPA 350.1 REV 2.0 Analyst: CP
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Client Sample ID: GW Dep Drain 1

Collection Date: 3/20/2025 4:33:00 PM

Matrix: GROUNDWATER

Analyses Result Qual Units Date AnalyzedRL

CLIENT: Lockwood Hills LLC

Work Order: 250321072

DF

Lab Sample ID: 250321072-014

Adirondack Environmental Services, Inc Date: 26-Jun-25

PO-00338PO#:

Reference: Lockwood Ash Landfill  /  Lockwood Ash LF 

AMMONIA (NON-DISTILLED) - EPA 350.1 REV 2.0 Analyst: CP
  

Nitrogen, Ammonia (As N) 3/31/2025 10:12:35 AM0.1 mg/L 1ND

CONDUCTANCE AT 25C - SM 2510B-2011 Analyst: DG
  

Specific Conductance 4/4/20251 µmhos/cm 11630

TOTAL DISSOLVED SOLIDS - SM 2540C-2015 Analyst: NI
(  Prep:  Gen Prep  -  3/26/2025 )

TDS (Residue, Filterable) 3/28/20255 mg/L 11360
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Client Sample ID: GW Dep Drain 3

Collection Date: 3/20/2025 12:00:00 PM

Matrix: GROUNDWATER

Analyses Result Qual Units Date AnalyzedRL

CLIENT: Lockwood Hills LLC

Work Order: 250321072

DF

Lab Sample ID: 250321072-015

Adirondack Environmental Services, Inc Date: 26-Jun-25

PO-00338PO#:

Reference: Lockwood Ash Landfill  /  Lockwood Ash LF 

FIELD-PH, RES CL2, AND TEMP ARE NOT ELAP CERTIFIABLE Analyst: FLD
  

Dissolved Oxygen  (E360.1) 3/20/2025 12:00:00 PM0.10 mg/L6.35
Flow, GPD 3/20/2025 12:00:00 PMgal/day380.4
pH  (E150.1) 3/20/2025 12:00:00 PMsu7.8
Static Water Level 3/20/2025 12:00:00 PMftN/A
Temperature  (E170.1) 3/20/2025 12:00:00 PMdeg C7
Turbidity  (E180.1) 3/20/2025 12:00:00 PM1.0 NTU0.71

ICP METALS - EPA 6010C Analyst: SM
(  Prep:  SW3010A  -  3/24/2025 )

Aluminum 3/27/2025100 µg/L 1ND
Boron 3/27/202550.0 µg/L 1128
Calcium 3/27/2025500 µg/L 10119000
Copper 3/27/20255.00 µg/L 1ND
Iron 3/27/202550.0 µg/L 194.9
Magnesium 3/27/202550.0 µg/L 129800
Manganese 3/27/202520.0 µg/L 152.1
Potassium 3/27/202550.0 µg/L 12680
Selenium 3/27/20255.00 µg/L 1ND
Sodium 3/27/2025500 µg/L 111900

ICP/MS - EPA 200.8 REV 5.4 Analyst: SM
(  Prep:  SW3010A  -  3/24/2025 )

Arsenic 4/2/2025 6:01:15 PM1.0 µg/L 1ND
Cadmium 4/2/2025 6:01:15 PM1.0 µg/L 1ND

HARDNESS - SM 2340B-2011 Analyst: SM
  

Total Hardness (As CaCO3) 4/2/20255 mg/L CaCO3 1420

MERCURY - EPA 245.1 REV 3.0 Analyst: AF
(  Prep:  E245.1  -  3/28/2025 )

Mercury 3/28/2025 3:18:13 PM0.0002 mg/L 1ND

ANIONS BY ION CHROMATOGRAPHY - EPA 300.0 REV 2.1 Analyst: GK
  

Chloride 4/4/2025 3:12:16 AM2.00 mg/L 25.58
Sulfate 4/5/2025 10:30:41 AM5.00 mg/L 5199

ALKALINITY TO PH 4.5 -SM 2320B-2011 Analyst: CRS
  

Alkalinity, Total (As CaCO3) 4/3/202510 mgCaCO3/L 1330

AMMONIA (NON-DISTILLED) - EPA 350.1 REV 2.0 Analyst: CP
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Client Sample ID: GW Dep Drain 3

Collection Date: 3/20/2025 12:00:00 PM

Matrix: GROUNDWATER

Analyses Result Qual Units Date AnalyzedRL

CLIENT: Lockwood Hills LLC

Work Order: 250321072

DF

Lab Sample ID: 250321072-015

Adirondack Environmental Services, Inc Date: 26-Jun-25

PO-00338PO#:

Reference: Lockwood Ash Landfill  /  Lockwood Ash LF 

AMMONIA (NON-DISTILLED) - EPA 350.1 REV 2.0 Analyst: CP
  

Nitrogen, Ammonia (As N) 4/2/2025 10:27:05 AM0.1 mg/L 1ND

CONDUCTANCE AT 25C - SM 2510B-2011 Analyst: DG
  

Specific Conductance 4/4/20251 µmhos/cm 1916

TOTAL DISSOLVED SOLIDS - SM 2540C-2015 Analyst: NI
(  Prep:  Gen Prep  -  3/26/2025 )

TDS (Residue, Filterable) 3/28/20255 mg/L 1580
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Client Sample ID: Leak Detection Syst.

Collection Date: 3/20/2025 12:43:00 PM

Matrix: GROUNDWATER

Analyses Result Qual Units Date AnalyzedRL

CLIENT: Lockwood Hills LLC

Work Order: 250321072

DF

Lab Sample ID: 250321072-016

Adirondack Environmental Services, Inc Date: 26-Jun-25

PO-00338PO#:

Reference: Lockwood Ash Landfill  /  Lockwood Ash LF 

FIELD-PH, RES CL2, AND TEMP ARE NOT ELAP CERTIFIABLE Analyst: FLD
  

Dissolved Oxygen  (E360.1) 3/20/2025 12:43:00 PM0.10 mg/L6.23
Flow, GPD 3/20/2025 12:43:00 PMgal/day9.5
pH  (E150.1) 3/20/2025 12:43:00 PMsu7.9
Static Water Level 3/20/2025 12:43:00 PMftN/A
Temperature  (E170.1) 3/20/2025 12:43:00 PMdeg C11
Turbidity  (E180.1) 3/20/2025 12:43:00 PM1.0 NTU0.63

ICP METALS - EPA 6010C Analyst: SM
(  Prep:  SW3010A  -  3/24/2025 )

Aluminum 3/27/2025100 µg/L 1ND
Boron 3/27/202550.0 µg/L 11660
Calcium 3/27/2025500 µg/L 10266000
Copper 3/27/20255.00 µg/L 1ND
Iron 3/27/202550.0 µg/L 1ND
Magnesium 3/27/2025500 µg/L 10111000
Manganese 3/27/202520.0 µg/L 1106
Potassium 3/27/202550.0 µg/L 15910
Selenium 3/27/20255.00 µg/L 1ND
Sodium 3/27/20255000 µg/L 1051000

ICP/MS - EPA 200.8 REV 5.4 Analyst: SM
(  Prep:  SW3010A  -  3/24/2025 )

Arsenic 4/2/2025 6:04:51 PM1.0 µg/L 1ND
Cadmium 4/2/2025 6:04:51 PM1.0 µg/L 1ND

HARDNESS - SM 2340B-2011 Analyst: SM
  

Total Hardness (As CaCO3) 4/2/20255 mg/L CaCO3 11122

MERCURY - EPA 245.1 REV 3.0 Analyst: AF
(  Prep:  E245.1  -  3/28/2025 )

Mercury 3/28/2025 3:19:51 PM0.0002 mg/L 1ND

ANIONS BY ION CHROMATOGRAPHY - EPA 300.0 REV 2.1 Analyst: GK
  

Chloride 4/4/2025 3:31:16 AM2.00 mg/L 262.7
Sulfate 4/5/2025 10:49:52 AM50.0 mg/L 50897

ALKALINITY TO PH 4.5 -SM 2320B-2011 Analyst: CRS
  

Alkalinity, Total (As CaCO3) 4/3/202510 mgCaCO3/L 1380

AMMONIA (NON-DISTILLED) - EPA 350.1 REV 2.0 Analyst: CP
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Client Sample ID: Leak Detection Syst.

Collection Date: 3/20/2025 12:43:00 PM

Matrix: GROUNDWATER

Analyses Result Qual Units Date AnalyzedRL

CLIENT: Lockwood Hills LLC

Work Order: 250321072

DF

Lab Sample ID: 250321072-016

Adirondack Environmental Services, Inc Date: 26-Jun-25

PO-00338PO#:

Reference: Lockwood Ash Landfill  /  Lockwood Ash LF 

AMMONIA (NON-DISTILLED) - EPA 350.1 REV 2.0 Analyst: CP
  

Nitrogen, Ammonia (As N) 4/2/2025 10:32:00 AM0.1 mg/L 1ND

CONDUCTANCE AT 25C - SM 2510B-2011 Analyst: DG
  

Specific Conductance 4/4/20251 µmhos/cm 11950

TOTAL DISSOLVED SOLIDS - SM 2540C-2015 Analyst: NI
(  Prep:  Gen Prep  -  3/26/2025 )

TDS (Residue, Filterable) 3/28/20255 mg/L 11740
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Client Sample ID: Under Drain 1

Collection Date: 3/20/2025 1:12:00 PM

Matrix: GROUNDWATER

Analyses Result Qual Units Date AnalyzedRL

CLIENT: Lockwood Hills LLC

Work Order: 250321072

DF

Lab Sample ID: 250321072-017

Adirondack Environmental Services, Inc Date: 26-Jun-25

PO-00338PO#:

Reference: Lockwood Ash Landfill  /  Lockwood Ash LF 

FIELD-PH, RES CL2, AND TEMP ARE NOT ELAP CERTIFIABLE Analyst: FLD
  

Dissolved Oxygen  (E360.1) 3/20/2025 1:12:00 PM0.10 mg/L5.14
Flow, GPD 3/20/2025 1:12:00 PMgal/day5707
pH  (E150.1) 3/20/2025 1:12:00 PMsu8.0
Static Water Level 3/20/2025 1:12:00 PMftN/A
Temperature  (E170.1) 3/20/2025 1:12:00 PMdeg C12
Turbidity  (E180.1) 3/20/2025 1:12:00 PM1.0 NTU16.2

ICP METALS - EPA 6010C Analyst: SM
(  Prep:  SW3010A  -  3/24/2025 )

Aluminum 3/27/2025100 µg/L 1ND
Boron 3/27/202550.0 µg/L 13010
Calcium 3/27/2025500 µg/L 10239000
Copper 3/27/20255.00 µg/L 1ND
Iron 3/27/202550.0 µg/L 11760
Magnesium 3/27/202550.0 µg/L 157800
Manganese 3/27/202520.0 µg/L 1705
Potassium 3/27/202550.0 µg/L 113500
Selenium 3/27/20255.00 µg/L 121.6
Sodium 3/27/2025500 µg/L 128800

LOW LEVEL MERCURY - EPA 1631E Analyst: WB
(  Prep:  1631E  -  3/25/2025 )

Mercury 3/26/20250.5 ng/L 1ND

ICP/MS - EPA 200.8 REV 5.4 Analyst: SM
(  Prep:  SW3010A  -  3/24/2025 )

Arsenic 4/2/2025 6:08:27 PM1.0 µg/L 19.9
Cadmium 4/2/2025 6:08:27 PM1.0 µg/L 11.0

HARDNESS - SM 2340B-2011 Analyst: SM
  

Total Hardness (As CaCO3) 4/2/20255 mg/L CaCO3 1835

MERCURY - EPA 245.1 REV 3.0 Analyst: AF
(  Prep:  E245.1  -  3/28/2025 )

Mercury 3/28/2025 3:21:28 PM0.0002 mg/L 1ND

ANIONS BY ION CHROMATOGRAPHY - EPA 300.0 REV 2.1 Analyst: GK
  

Chloride 4/4/2025 3:50:16 AM2.00 mg/L 218.0
Sulfate 4/5/2025 11:08:52 AM10.0 mg/L 10408

ALKALINITY TO PH 4.5 -SM 2320B-2011 Analyst: CRS
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Client Sample ID: Under Drain 1

Collection Date: 3/20/2025 1:12:00 PM

Matrix: GROUNDWATER

Analyses Result Qual Units Date AnalyzedRL

CLIENT: Lockwood Hills LLC

Work Order: 250321072

DF

Lab Sample ID: 250321072-017

Adirondack Environmental Services, Inc Date: 26-Jun-25

PO-00338PO#:

Reference: Lockwood Ash Landfill  /  Lockwood Ash LF 

ALKALINITY TO PH 4.5 -SM 2320B-2011 Analyst: CRS
  

Alkalinity, Total (As CaCO3) 4/3/202510 mgCaCO3/L 1570

AMMONIA (NON-DISTILLED) - EPA 350.1 REV 2.0 Analyst: CP
  

Nitrogen, Ammonia (As N) 3/31/2025 10:15:51 AM0.1 mg/L 1ND

CONDUCTANCE AT 25C - SM 2510B-2011 Analyst: DG
  

Specific Conductance 4/4/20251 µmhos/cm 11510

TOTAL DISSOLVED SOLIDS - SM 2540C-2015 Analyst: NI
(  Prep:  Gen Prep  -  3/26/2025 )

TDS (Residue, Filterable) 3/28/20255 mg/L 11210
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Client Sample ID: Under Drain 2

Collection Date: 3/20/2025 12:37:00 PM

Matrix: GROUNDWATER

Analyses Result Qual Units Date AnalyzedRL

CLIENT: Lockwood Hills LLC

Work Order: 250321072

DF

Lab Sample ID: 250321072-018

Adirondack Environmental Services, Inc Date: 26-Jun-25

PO-00338PO#:

Reference: Lockwood Ash Landfill  /  Lockwood Ash LF 

FIELD-PH, RES CL2, AND TEMP ARE NOT ELAP CERTIFIABLE Analyst: FLD
  

Dissolved Oxygen  (E360.1) 3/20/2025 12:37:00 PM0.10 mg/L5.35
Flow, GPD 3/20/2025 12:37:00 PMgal/day4184
pH  (E150.1) 3/20/2025 12:37:00 PMsu7.5
Static Water Level 3/20/2025 12:37:00 PMftN/A
Temperature  (E170.1) 3/20/2025 12:37:00 PMdeg C13
Turbidity  (E180.1) 3/20/2025 12:37:00 PM1.0 NTU1.71

ICP METALS - EPA 6010C Analyst: SM
(  Prep:  SW3010A  -  3/24/2025 )

Aluminum 3/27/2025100 µg/L 1ND
Boron 3/27/2025500 µg/L 1039100
Calcium 3/27/2025500 µg/L 10508000
Copper 3/27/20255.00 µg/L 1ND
Iron 3/27/202550.0 µg/L 1776
Magnesium 3/27/202550.0 µg/L 163800
Manganese 3/27/202520.0 µg/L 11030
Potassium 3/27/2025500 µg/L 10160000
Selenium 3/27/20255.00 µg/L 112.6
Sodium 3/27/20255000 µg/L 10223000

ICP/MS - EPA 200.8 REV 5.4 Analyst: SM
(  Prep:  SW3010A  -  3/24/2025 )

Arsenic 4/2/2025 6:12:03 PM1.0 µg/L 13.7
Cadmium 4/2/2025 6:12:03 PM1.0 µg/L 12.1

HARDNESS - SM 2340B-2011 Analyst: SM
  

Total Hardness (As CaCO3) 4/2/20255 mg/L CaCO3 11533

MERCURY - EPA 245.1 REV 3.0 Analyst: AF
(  Prep:  E245.1  -  3/28/2025 )

Mercury 3/28/2025 3:23:04 PM0.0002 mg/L 1ND

ANIONS BY ION CHROMATOGRAPHY - EPA 300.0 REV 2.1 Analyst: GK
  

Chloride 4/4/2025 4:09:17 AM50.0 mg/L 50713
Sulfate 4/4/2025 4:09:17 AM50.0 mg/L 501410

ALKALINITY TO PH 4.5 -SM 2320B-2011 Analyst: CRS
  

Alkalinity, Total (As CaCO3) 4/3/202510 mgCaCO3/L 1300

AMMONIA (NON-DISTILLED) - EPA 350.1 REV 2.0 Analyst: CP
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Client Sample ID: Under Drain 2

Collection Date: 3/20/2025 12:37:00 PM

Matrix: GROUNDWATER

Analyses Result Qual Units Date AnalyzedRL

CLIENT: Lockwood Hills LLC

Work Order: 250321072

DF

Lab Sample ID: 250321072-018

Adirondack Environmental Services, Inc Date: 26-Jun-25

PO-00338PO#:

Reference: Lockwood Ash Landfill  /  Lockwood Ash LF 

AMMONIA (NON-DISTILLED) - EPA 350.1 REV 2.0 Analyst: CP
  

Nitrogen, Ammonia (As N) 3/31/2025 10:46:46 AM0.1 mg/L 11.5

CONDUCTANCE AT 25C - SM 2510B-2011 Analyst: DG
  

Specific Conductance 4/4/20251 µmhos/cm 14770

TOTAL DISSOLVED SOLIDS - SM 2540C-2015 Analyst: NI
(  Prep:  Gen Prep  -  3/26/2025 )

TDS (Residue, Filterable) 3/28/20255 mg/L 13760
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Client Sample ID: Under Drain 3

Collection Date: 3/20/2025 12:21:00 PM

Matrix: GROUNDWATER

Analyses Result Qual Units Date AnalyzedRL

CLIENT: Lockwood Hills LLC

Work Order: 250321072

DF

Lab Sample ID: 250321072-019

Adirondack Environmental Services, Inc Date: 26-Jun-25

PO-00338PO#:

Reference: Lockwood Ash Landfill  /  Lockwood Ash LF 

FIELD-PH, RES CL2, AND TEMP ARE NOT ELAP CERTIFIABLE Analyst: FLD
  

Dissolved Oxygen  (E360.1) 3/20/2025 12:21:00 PM0.10 mg/L3.87
Flow, GPD 3/20/2025 12:21:00 PMgal/day380.4
pH  (E150.1) 3/20/2025 12:21:00 PMsu7.0
Static Water Level 3/20/2025 12:21:00 PMftN/A
Temperature  (E170.1) 3/20/2025 12:21:00 PMdeg C13
Turbidity  (E180.1) 3/20/2025 12:21:00 PM1.0 NTU0.52

ICP METALS - EPA 6010C Analyst: SM
(  Prep:  SW3010A  -  3/24/2025 )

Aluminum 3/27/2025100 µg/L 1ND
Boron 3/27/2025500 µg/L 1034000
Calcium 3/27/2025500 µg/L 10494000
Copper 3/27/20255.00 µg/L 1ND
Iron 3/27/202550.0 µg/L 1ND
Magnesium 3/27/202550.0 µg/L 185700
Manganese 3/27/202520.0 µg/L 1448
Potassium 3/27/2025500 µg/L 10124000
Selenium 3/27/20255.00 µg/L 116.0
Sodium 3/27/20255000 µg/L 10239000

ICP/MS - EPA 200.8 REV 5.4 Analyst: SM
(  Prep:  SW3010A  -  3/24/2025 )

Arsenic 4/2/2025 6:15:40 PM1.0 µg/L 1ND
Cadmium 4/2/2025 6:15:40 PM1.0 µg/L 11.7

HARDNESS - SM 2340B-2011 Analyst: SM
  

Total Hardness (As CaCO3) 4/2/20255 mg/L CaCO3 11588

MERCURY - EPA 245.1 REV 3.0 Analyst: AF
(  Prep:  E245.1  -  3/28/2025 )

Mercury 3/28/2025 3:24:40 PM0.0002 mg/L 1ND

ANIONS BY ION CHROMATOGRAPHY - EPA 300.0 REV 2.1 Analyst: GK
  

Chloride 4/4/2025 4:28:17 AM50.0 mg/L 50465
Sulfate 4/4/2025 4:28:17 AM50.0 mg/L 501580

ALKALINITY TO PH 4.5 -SM 2320B-2011 Analyst: CRS
  

Alkalinity, Total (As CaCO3) 4/3/202510 mgCaCO3/L 1360

AMMONIA (NON-DISTILLED) - EPA 350.1 REV 2.0 Analyst: CP
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Client Sample ID: Under Drain 3

Collection Date: 3/20/2025 12:21:00 PM

Matrix: GROUNDWATER

Analyses Result Qual Units Date AnalyzedRL

CLIENT: Lockwood Hills LLC

Work Order: 250321072

DF

Lab Sample ID: 250321072-019

Adirondack Environmental Services, Inc Date: 26-Jun-25

PO-00338PO#:

Reference: Lockwood Ash Landfill  /  Lockwood Ash LF 

AMMONIA (NON-DISTILLED) - EPA 350.1 REV 2.0 Analyst: CP
  

Nitrogen, Ammonia (As N) 3/31/2025 10:14:13 AM0.1 mg/L 1ND

CONDUCTANCE AT 25C - SM 2510B-2011 Analyst: DG
  

Specific Conductance 4/4/20251 µmhos/cm 14460

TOTAL DISSOLVED SOLIDS - SM 2540C-2015 Analyst: NI
(  Prep:  Gen Prep  -  3/26/2025 )

TDS (Residue, Filterable) 3/28/20255 mg/L 13740
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Client Sample ID: Inlet to Pond

Collection Date: 3/20/2025 5:27:00 PM

Matrix: GROUNDWATER

Analyses Result Qual Units Date AnalyzedRL

CLIENT: Lockwood Hills LLC

Work Order: 250321072

DF

Lab Sample ID: 250321072-020

Adirondack Environmental Services, Inc Date: 26-Jun-25

PO-00338PO#:

Reference: Lockwood Ash Landfill  /  Lockwood Ash LF 

FIELD-PH, RES CL2, AND TEMP ARE NOT ELAP CERTIFIABLE Analyst: FLD
  

Dissolved Oxygen  (E360.1) 3/20/2025 1:35:00 PM0.10 mg/L5.23
Flow, GPD 3/20/2025 1:35:00 PMgal/day11,413
pH  (E150.1) 3/20/2025 1:35:00 PMsu8.2
Static Water Level 3/20/2025 1:35:00 PMftN/A
Temperature  (E170.1) 3/20/2025 1:35:00 PMdeg C11
Turbidity  (E180.1) 3/20/2025 1:35:00 PM1.0 NTU7.63

ICP METALS - EPA 6010C Analyst: SM
(  Prep:  SW3010A  -  3/24/2025 )

Aluminum 3/27/2025100 µg/L 1ND
Boron 3/27/202550.0 µg/L 121300
Calcium 3/27/2025500 µg/L 10272000
Copper 3/27/20255.00 µg/L 1ND
Iron 3/27/202550.0 µg/L 1828
Magnesium 3/27/202550.0 µg/L 161300
Manganese 3/27/202520.0 µg/L 1579
Potassium 3/27/2025500 µg/L 1057300
Selenium 3/27/20255.00 µg/L 128.6
Sodium 3/27/20255000 µg/L 10163000

LOW LEVEL MERCURY - EPA 1631E Analyst: WB
(  Prep:  1631E  -  3/25/2025 )

Mercury 3/26/20250.5 ng/L 10.8

ICP/MS - EPA 200.8 REV 5.4 Analyst: SM
(  Prep:  SW3010A  -  3/24/2025 )

Arsenic 4/2/2025 6:19:14 PM1.0 µg/L 15.3
Cadmium 4/2/2025 6:19:14 PM1.0 µg/L 12.0

HARDNESS - SM 2340B-2011 Analyst: SM
  

Total Hardness (As CaCO3) 4/2/20255 mg/L CaCO3 1932

MERCURY - EPA 245.1 REV 3.0 Analyst: AF
(  Prep:  E245.1  -  3/28/2025 )

Mercury 3/28/2025 3:26:16 PM0.0002 mg/L 1ND

ANIONS BY ION CHROMATOGRAPHY - EPA 300.0 REV 2.1 Analyst: GK
  

Chloride 4/4/2025 5:46:23 AM50.0 mg/L 50332
Sulfate 4/4/2025 5:46:23 AM50.0 mg/L 501040

ALKALINITY TO PH 4.5 -SM 2320B-2011 Analyst: CRS
  

Page 41 of 60



Client Sample ID: Inlet to Pond

Collection Date: 3/20/2025 5:27:00 PM

Matrix: GROUNDWATER

Analyses Result Qual Units Date AnalyzedRL

CLIENT: Lockwood Hills LLC

Work Order: 250321072

DF

Lab Sample ID: 250321072-020

Adirondack Environmental Services, Inc Date: 26-Jun-25

PO-00338PO#:

Reference: Lockwood Ash Landfill  /  Lockwood Ash LF 

ALKALINITY TO PH 4.5 -SM 2320B-2011 Analyst: CRS
  

Alkalinity, Total (As CaCO3) 4/3/202510 mgCaCO3/L 1400

AMMONIA (NON-DISTILLED) - EPA 350.1 REV 2.0 Analyst: CP
  

Nitrogen, Ammonia (As N) 3/31/2025 10:35:21 AM0.1 mg/L 10.1

CONDUCTANCE AT 25C - SM 2510B-2011 Analyst: DG
  

Specific Conductance 4/4/20251 µmhos/cm 13450

TOTAL DISSOLVED SOLIDS - SM 2540C-2015 Analyst: NI
(  Prep:  Gen Prep  -  3/26/2025 )

TDS (Residue, Filterable) 3/28/20255 mg/L 12740
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Client Sample ID: Inlet to Pond

Collection Date: 3/20/2025 1:35:00 PM

Matrix: GROUNDWATER

Analyses Result Qual Units Date AnalyzedRL

CLIENT: Lockwood Hills LLC

Work Order: 250321072

DF

Lab Sample ID: 250321072-020

Adirondack Environmental Services, Inc Date: 26-Jun-25

PO-00338PO#:

Reference: Lockwood Ash Landfill  /  Lockwood Ash LF 

FIELD-PH, RES CL2, AND TEMP ARE NOT ELAP CERTIFIABLE Analyst: FLD
  

Dissolved Oxygen  (E360.1) 3/20/2025 1:35:00 PM0.10 mg/L5.23
Flow, GPD 3/20/2025 1:35:00 PMgal/day11,413
pH  (E150.1) 3/20/2025 1:35:00 PMsu8.2
Static Water Level 3/20/2025 1:35:00 PMftN/A
Temperature  (E170.1) 3/20/2025 1:35:00 PMdeg C11
Turbidity  (E180.1) 3/20/2025 1:35:00 PM1.0 NTU7.63

ICP METALS - EPA 6010C Analyst: SM
(  Prep:  SW3010A  -  3/24/2025 )

Aluminum 3/27/2025100 µg/L 1ND
Boron 3/27/202550.0 µg/L 121300
Calcium 3/27/2025500 µg/L 10272000
Copper 3/27/20255.00 µg/L 1ND
Iron 3/27/202550.0 µg/L 1828
Magnesium 3/27/202550.0 µg/L 161300
Manganese 3/27/202520.0 µg/L 1579
Potassium 3/27/2025500 µg/L 1057300
Selenium 3/27/20255.00 µg/L 128.6
Sodium 3/27/20255000 µg/L 10163000

LOW LEVEL MERCURY - EPA 1631E Analyst: WB
(  Prep:  1631E  -  3/25/2025 )

Mercury 3/26/20250.5 ng/L 10.8

ICP/MS - EPA 200.8 REV 5.4 Analyst: SM
(  Prep:  SW3010A  -  3/24/2025 )

Arsenic 4/2/2025 6:19:14 PM1.0 µg/L 15.3
Cadmium 4/2/2025 6:19:14 PM1.0 µg/L 12.0

HARDNESS - SM 2340B-2011 Analyst: SM
  

Total Hardness (As CaCO3) 4/2/20255 mg/L CaCO3 1932

MERCURY - EPA 245.1 REV 3.0 Analyst: AF
(  Prep:  E245.1  -  3/28/2025 )

Mercury 3/28/2025 3:26:16 PM0.0002 mg/L 1ND

ANIONS BY ION CHROMATOGRAPHY - EPA 300.0 REV 2.1 Analyst: GK
  

Chloride 4/4/2025 5:46:23 AM50.0 mg/L 50332
Sulfate 4/4/2025 5:46:23 AM50.0 mg/L 501040

ALKALINITY TO PH 4.5 -SM 2320B-2011 Analyst: CRS
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Client Sample ID: Inlet to Pond

Collection Date: 3/20/2025 1:35:00 PM

Matrix: GROUNDWATER

Analyses Result Qual Units Date AnalyzedRL

CLIENT: Lockwood Hills LLC

Work Order: 250321072

DF

Lab Sample ID: 250321072-020

Adirondack Environmental Services, Inc Date: 26-Jun-25

PO-00338PO#:

Reference: Lockwood Ash Landfill  /  Lockwood Ash LF 

ALKALINITY TO PH 4.5 -SM 2320B-2011 Analyst: CRS
  

Alkalinity, Total (As CaCO3) 4/3/202510 mgCaCO3/L 1400

AMMONIA (NON-DISTILLED) - EPA 350.1 REV 2.0 Analyst: CP
  

Nitrogen, Ammonia (As N) 3/31/2025 10:35:21 AM0.1 mg/L 10.1

CONDUCTANCE AT 25C - SM 2510B-2011 Analyst: DG
  

Specific Conductance 4/4/20251 µmhos/cm 13450

TOTAL DISSOLVED SOLIDS - SM 2540C-2015 Analyst: NI
(  Prep:  Gen Prep  -  3/26/2025 )

TDS (Residue, Filterable) 3/28/20255 mg/L 12740
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Client Sample ID: Keuka Upstream

Collection Date: 3/20/2025 5:27:00 PM

Matrix: SURFACE WATER

Analyses Result Qual Units Date AnalyzedRL

CLIENT: Lockwood Hills LLC

Work Order: 250321072

DF

Lab Sample ID: 250321072-021

Adirondack Environmental Services, Inc Date: 26-Jun-25

PO-00338PO#:

Reference: Lockwood Ash Landfill  /  Lockwood Ash LF 

FIELD-PH, RES CL2, AND TEMP ARE NOT ELAP CERTIFIABLE Analyst: FLD
  

Dissolved Oxygen  (E360.1) 3/20/2025 5:27:00 PM0.10 mg/L7.35
pH  (E150.1) 3/20/2025 5:27:00 PMsu8.1
Temperature  (E170.1) 3/20/2025 5:27:00 PMdeg C9
Turbidity  (E180.1) 3/20/2025 5:27:00 PM1.0 NTU1.42

ICP METALS - EPA 6010C Analyst: SM
(  Prep:  SW3010A  -  3/24/2025 )

Aluminum 3/27/2025100 µg/L 1ND
Boron 3/27/202550.0 µg/L 152.3
Calcium 3/27/202550.0 µg/L 148500
Copper 3/27/20255.00 µg/L 1ND
Iron 3/27/202550.0 µg/L 1ND
Magnesium 3/27/202550.0 µg/L 114600
Manganese 3/27/202520.0 µg/L 153.8
Potassium 3/27/202550.0 µg/L 13830
Selenium 3/27/20255.00 µg/L 1ND
Sodium 3/27/2025500 µg/L 131500

ICP/MS - EPA 200.8 REV 5.4 Analyst: SM
(  Prep:  SW3010A  -  3/24/2025 )

Arsenic 4/2/2025 6:22:48 PM1.0 µg/L 1ND
Cadmium 4/2/2025 6:22:48 PM1.0 µg/L 1ND

HARDNESS - SM 2340B-2011 Analyst: SM
  

Total Hardness (As CaCO3) 4/2/20255 mg/L CaCO3 1181

MERCURY - EPA 245.1 REV 3.0 Analyst: AF
(  Prep:  E245.1  -  3/28/2025 )

Mercury 3/28/2025 3:27:52 PM0.0002 mg/L 1ND

ANIONS BY ION CHROMATOGRAPHY - EPA 300.0 REV 2.1 Analyst: GK
  

Chloride 4/4/2025 6:05:40 AM2.00 mg/L 266.1
Sulfate 4/4/2025 6:05:40 AM2.00 mg/L 232.1

ALKALINITY TO PH 4.5 -SM 2320B-2011 Analyst: CRS
  

Alkalinity, Total (As CaCO3) 4/3/202510 mgCaCO3/L 1160

AMMONIA (NON-DISTILLED) - EPA 350.1 REV 2.0 Analyst: CP
  

Nitrogen, Ammonia (As N) 3/31/2025 10:30:28 AM0.1 mg/L 1ND
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Client Sample ID: Keuka Upstream

Collection Date: 3/20/2025 5:27:00 PM

Matrix: SURFACE WATER

Analyses Result Qual Units Date AnalyzedRL

CLIENT: Lockwood Hills LLC

Work Order: 250321072

DF

Lab Sample ID: 250321072-021

Adirondack Environmental Services, Inc Date: 26-Jun-25

PO-00338PO#:

Reference: Lockwood Ash Landfill  /  Lockwood Ash LF 

CONDUCTANCE AT 25C - SM 2510B-2011 Analyst: DG
  

Specific Conductance 4/4/20251 µmhos/cm 1627

TOTAL DISSOLVED SOLIDS - SM 2540C-2015 Analyst: NI
(  Prep:  Gen Prep  -  3/26/2025 )

TDS (Residue, Filterable) 3/28/20255 mg/L 1360
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Client Sample ID: Keuka Downstream

Collection Date: 3/20/2025 5:00:00 PM

Matrix: SURFACE WATER

Analyses Result Qual Units Date AnalyzedRL

CLIENT: Lockwood Hills LLC

Work Order: 250321072

DF

Lab Sample ID: 250321072-022

Adirondack Environmental Services, Inc Date: 26-Jun-25

PO-00338PO#:

Reference: Lockwood Ash Landfill  /  Lockwood Ash LF 

FIELD-PH, RES CL2, AND TEMP ARE NOT ELAP CERTIFIABLE Analyst: FLD
  

Dissolved Oxygen  (E360.1) 3/20/2025 5:00:00 PM0.10 mg/L6.07
pH  (E150.1) 3/20/2025 5:00:00 PMsu8.0
Temperature  (E170.1) 3/20/2025 5:00:00 PMdeg C9
Turbidity  (E180.1) 3/20/2025 5:00:00 PM1.0 NTU2.87

ICP METALS - EPA 6010C Analyst: SM
(  Prep:  SW3010A  -  3/24/2025 )

Aluminum 3/27/2025100 µg/L 1ND
Boron 3/27/202550.0 µg/L 184.4
Calcium 3/27/202550.0 µg/L 150200
Copper 3/27/20255.00 µg/L 1ND
Iron 3/27/202550.0 µg/L 155.6
Magnesium 3/27/202550.0 µg/L 114400
Manganese 3/27/202520.0 µg/L 1143
Potassium 3/27/202550.0 µg/L 13570
Selenium 3/27/20255.00 µg/L 1ND
Sodium 3/27/2025500 µg/L 127000

ICP/MS - EPA 200.8 REV 5.4 Analyst: SM
(  Prep:  SW3010A  -  3/24/2025 )

Arsenic 4/2/2025 6:26:22 PM1.0 µg/L 1ND
Cadmium 4/2/2025 6:26:22 PM1.0 µg/L 1ND

HARDNESS - SM 2340B-2011 Analyst: SM
  

Total Hardness (As CaCO3) 4/2/20255 mg/L CaCO3 1185

MERCURY - EPA 245.1 REV 3.0 Analyst: AF
(  Prep:  E245.1  -  3/28/2025 )

Mercury 3/28/2025 3:29:29 PM0.0002 mg/L 1ND

ANIONS BY ION CHROMATOGRAPHY - EPA 300.0 REV 2.1 Analyst: GK
  

Chloride 4/4/2025 6:24:40 AM2.00 mg/L 261.2
Sulfate 4/4/2025 6:24:40 AM2.00 mg/L 236.9

ALKALINITY TO PH 4.5 -SM 2320B-2011 Analyst: CRS
  

Alkalinity, Total (As CaCO3) 4/3/202510 mgCaCO3/L 1180

AMMONIA (NON-DISTILLED) - EPA 350.1 REV 2.0 Analyst: CP
  

Nitrogen, Ammonia (As N) 3/31/2025 10:40:11 AM0.1 mg/L 1ND
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Client Sample ID: Keuka Downstream

Collection Date: 3/20/2025 5:00:00 PM

Matrix: SURFACE WATER

Analyses Result Qual Units Date AnalyzedRL

CLIENT: Lockwood Hills LLC

Work Order: 250321072

DF

Lab Sample ID: 250321072-022

Adirondack Environmental Services, Inc Date: 26-Jun-25

PO-00338PO#:

Reference: Lockwood Ash Landfill  /  Lockwood Ash LF 

CONDUCTANCE AT 25C - SM 2510B-2011 Analyst: DG
  

Specific Conductance 4/4/20251 µmhos/cm 1616

TOTAL DISSOLVED SOLIDS - SM 2540C-2015 Analyst: NI
(  Prep:  Gen Prep  -  3/26/2025 )

TDS (Residue, Filterable) 3/28/20255 mg/L 1325
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Client Sample ID: Surface Water Dup

Collection Date: 3/20/2025 5:27:00 PM

Matrix: SURFACE WATER

Analyses Result Qual Units Date AnalyzedRL

CLIENT: Lockwood Hills LLC

Work Order: 250321072

DF

Lab Sample ID: 250321072-023

Adirondack Environmental Services, Inc Date: 26-Jun-25

PO-00338PO#:

Reference: Lockwood Ash Landfill  /  Lockwood Ash LF 

FIELD-PH, RES CL2, AND TEMP ARE NOT ELAP CERTIFIABLE Analyst: FLD
  

Dissolved Oxygen  (E360.1) 3/20/2025 5:27:00 PM0.10 mg/L7.35
pH  (E150.1) 3/20/2025 5:27:00 PMsu8.1
Temperature  (E170.1) 3/20/2025 5:27:00 PMdeg C9
Turbidity  (E180.1) 3/20/2025 5:27:00 PM1.0 NTU1.42

ICP METALS - EPA 6010C Analyst: SM
(  Prep:  SW3010A  -  3/24/2025 )

Aluminum 3/27/2025100 µg/L 1ND
Boron 3/27/202550.0 µg/L 1ND
Calcium 3/27/202550.0 µg/L 147500
Copper 3/27/20255.00 µg/L 1ND
Iron 3/27/202550.0 µg/L 1ND
Magnesium 3/27/202550.0 µg/L 114100
Manganese 3/27/202520.0 µg/L 1109
Potassium 3/27/202550.0 µg/L 13830
Selenium 3/27/20255.00 µg/L 1ND
Sodium 3/27/2025500 µg/L 130600

ICP/MS - EPA 200.8 REV 5.4 Analyst: SM
(  Prep:  SW3010A  -  3/24/2025 )

Arsenic 4/2/2025 6:37:06 PM1.0 µg/L 1ND
Cadmium 4/2/2025 6:37:06 PM1.0 µg/L 1ND

HARDNESS - SM 2340B-2011 Analyst: SM
  

Total Hardness (As CaCO3) 4/2/20255 mg/L CaCO3 1177

MERCURY - EPA 245.1 REV 3.0 Analyst: AF
(  Prep:  E245.1  -  3/28/2025 )

Mercury 3/28/2025 3:31:05 PM0.0002 mg/L 1ND

ANIONS BY ION CHROMATOGRAPHY - EPA 300.0 REV 2.1 Analyst: GK
  

Chloride 4/4/2025 6:43:39 AM2.00 mg/L 266.4
Sulfate 4/4/2025 6:43:39 AM2.00 mg/L 232.1

ALKALINITY TO PH 4.5 -SM 2320B-2011 Analyst: CRS
  

Alkalinity, Total (As CaCO3) 4/3/202510 mgCaCO3/L 1160

AMMONIA (NON-DISTILLED) - EPA 350.1 REV 2.0 Analyst: CP
  

Nitrogen, Ammonia (As N) 3/31/2025 10:45:06 AM0.1 mg/L 1ND
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Client Sample ID: Surface Water Dup

Collection Date: 3/20/2025 5:27:00 PM

Matrix: SURFACE WATER

Analyses Result Qual Units Date AnalyzedRL

CLIENT: Lockwood Hills LLC

Work Order: 250321072

DF

Lab Sample ID: 250321072-023

Adirondack Environmental Services, Inc Date: 26-Jun-25

PO-00338PO#:

Reference: Lockwood Ash Landfill  /  Lockwood Ash LF 

CONDUCTANCE AT 25C - SM 2510B-2011 Analyst: DG
  

Specific Conductance 4/4/20251 µmhos/cm 1611

TOTAL DISSOLVED SOLIDS - SM 2540C-2015 Analyst: NI
(  Prep:  Gen Prep  -  3/26/2025 )

TDS (Residue, Filterable) 3/28/20255 mg/L 1330
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Client Sample ID: Pond Grab

Collection Date: 3/21/2025 9:37:00 AM

Matrix: GROUNDWATER

Analyses Result Qual Units Date AnalyzedRL

CLIENT: Lockwood Hills LLC

Work Order: 250321072

DF

Lab Sample ID: 250321072-024

Adirondack Environmental Services, Inc Date: 26-Jun-25

PO-00338PO#:

Reference: Lockwood Ash Landfill  /  Lockwood Ash LF 

FIELD-PH, RES CL2, AND TEMP ARE NOT ELAP CERTIFIABLE Analyst: FLD
  

Dissolved Oxygen  (E360.1) 3/21/2025 9:37:00 AM0.10 mg/L8.64
pH  (E150.1) 3/21/2025 9:37:00 AMsu7.9
Temperature  (E170.1) 3/21/2025 9:37:00 AMdeg C9
Turbidity  (E180.1) 3/21/2025 9:37:00 AM1.0 NTU2.25

ICP METALS - EPA 6010C Analyst: SM
(  Prep:  SW3010A  -  3/24/2025 )

Aluminum 3/27/2025100 µg/L 1ND
Boron 3/27/202550.0 µg/L 117400
Calcium 3/27/2025500 µg/L 10178000
Copper 3/27/20255.00 µg/L 1ND
Iron 3/27/202550.0 µg/L 168.8
Magnesium 3/27/202550.0 µg/L 149000
Manganese 3/27/202520.0 µg/L 1123
Potassium 3/27/2025500 µg/L 1044000
Selenium 3/27/20255.00 µg/L 1ND
Sodium 3/27/20255000 µg/L 10131000

ICP/MS - EPA 200.8 REV 5.4 Analyst: SM
(  Prep:  SW3010A  -  3/24/2025 )

Arsenic 4/2/2025 6:40:40 PM1.0 µg/L 11.0
Cadmium 4/2/2025 6:40:40 PM1.0 µg/L 11.1

HARDNESS - SM 2340B-2011 Analyst: SM
  

Total Hardness (As CaCO3) 4/2/20255 mg/L CaCO3 1647

MERCURY - EPA 245.1 REV 3.0 Analyst: AF
(  Prep:  E245.1  -  3/28/2025 )

Mercury 3/28/2025 3:35:56 PM0.0002 mg/L 1ND

ANIONS BY ION CHROMATOGRAPHY - EPA 300.0 REV 2.1 Analyst: GK
  

Chloride 4/4/2025 7:02:40 AM20.0 mg/L 20269
Sulfate 4/4/2025 7:02:40 AM40.0 mg/L 20806

ALKALINITY TO PH 4.5 -SM 2320B-2011 Analyst: CP
  

Alkalinity, Total (As CaCO3) 4/4/20251 mgCaCO3/L 1150

AMMONIA (NON-DISTILLED) - EPA 350.1 REV 2.0 Analyst: CP
  

Nitrogen, Ammonia (As N) 3/31/2025 10:28:47 AM0.1 mg/L 1ND
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Client Sample ID: Pond Grab

Collection Date: 3/21/2025 9:37:00 AM

Matrix: GROUNDWATER

Analyses Result Qual Units Date AnalyzedRL

CLIENT: Lockwood Hills LLC

Work Order: 250321072

DF

Lab Sample ID: 250321072-024

Adirondack Environmental Services, Inc Date: 26-Jun-25

PO-00338PO#:

Reference: Lockwood Ash Landfill  /  Lockwood Ash LF 

CONDUCTANCE AT 25C - SM 2510B-2011 Analyst: DG
  

Specific Conductance 4/4/20251 µmhos/cm 12540

TOTAL DISSOLVED SOLIDS - SM 2540C-2015 Analyst: NI
(  Prep:  Gen Prep  -  3/27/2025 )

TDS (Residue, Filterable) 3/31/20255 mg/L 12020
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Client Sample ID: Field Blank

Collection Date: 3/20/2025 1:30:00 PM

Matrix: WATER

Analyses Result Qual Units Date AnalyzedRL

CLIENT: Lockwood Hills LLC

Work Order: 250321072

DF

Lab Sample ID: 250321072-025

Adirondack Environmental Services, Inc Date: 26-Jun-25

PO-00338PO#:

Reference: Lockwood Ash Landfill  /  Lockwood Ash LF 

FIELD-PH, RES CL2, AND TEMP ARE NOT ELAP CERTIFIABLE Analyst: FLD
  

Dissolved Oxygen  (E360.1) 3/20/2025 1:30:00 PM0.10 mg/L6.43
pH  (E150.1) 3/20/2025 1:30:00 PMsu8.8
Temperature  (E170.1) 3/20/2025 1:30:00 PMdeg C10
Turbidity  (E180.1) 3/20/2025 1:30:00 PM1.0 NTU0.75

ICP METALS - EPA 6010C Analyst: SM
(  Prep:  SW3010A  -  3/24/2025 )

Aluminum 3/27/2025100 µg/L 1ND
Boron 3/27/202550.0 µg/L 1ND
Calcium 3/27/202550.0 µg/L 1ND
Copper 3/27/20255.00 µg/L 1ND
Iron 3/27/202550.0 µg/L 1ND
Magnesium 3/27/202550.0 µg/L 1ND
Manganese 3/27/202520.0 µg/L 128.7
Potassium 3/27/202550.0 µg/L 1ND
Selenium 3/27/20255.00 µg/L 1ND
Sodium 3/27/2025500 µg/L 1ND

ICP/MS - EPA 200.8 REV 5.4 Analyst: SM
(  Prep:  SW3010A  -  3/24/2025 )

Arsenic 4/2/2025 6:44:15 PM1.0 µg/L 1ND
Cadmium 4/2/2025 6:44:15 PM1.0 µg/L 1ND

HARDNESS - SM 2340B-2011 Analyst: SM
  

Total Hardness (As CaCO3) 4/2/20255 mg/L CaCO3 1ND

MERCURY - EPA 245.1 REV 3.0 Analyst: AF
(  Prep:  E245.1  -  3/28/2025 )

Mercury 3/28/2025 3:37:32 PM0.0002 mg/L 1ND

ANIONS BY ION CHROMATOGRAPHY - EPA 300.0 REV 2.1 Analyst: GK
  

Chloride 4/3/2025 6:55:30 PM2.00 mg/L 2ND
Sulfate 4/3/2025 6:55:30 PM2.00 mg/L 2ND

ALKALINITY TO PH 4.5 -SM 2320B-2011 Analyst: CRS
  

Alkalinity, Total (As CaCO3) 4/3/20251 mgCaCO3/L 12

AMMONIA (NON-DISTILLED) - EPA 350.1 REV 2.0 Analyst: CP
  

Nitrogen, Ammonia (As N) 3/31/2025 10:38:34 AM0.1 mg/L 1ND
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Client Sample ID: Field Blank

Collection Date: 3/20/2025 1:30:00 PM

Matrix: WATER

Analyses Result Qual Units Date AnalyzedRL

CLIENT: Lockwood Hills LLC

Work Order: 250321072

DF

Lab Sample ID: 250321072-025

Adirondack Environmental Services, Inc Date: 26-Jun-25

PO-00338PO#:

Reference: Lockwood Ash Landfill  /  Lockwood Ash LF 

CONDUCTANCE AT 25C - SM 2510B-2011 Analyst: DG
  

Specific Conductance 4/4/20251 µmhos/cm 12

TOTAL DISSOLVED SOLIDS - SM 2540C-2015 Analyst: NI
(  Prep:  Gen Prep  -  3/26/2025 )

TDS (Residue, Filterable) 3/28/20255 mg/L 1ND
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Client Sample ID: LLHg Field Blank

Collection Date: 3/20/2025 1:30:00 PM

Matrix: WATER

Analyses Result Qual Units Date AnalyzedRL

CLIENT: Lockwood Hills LLC

Work Order: 250321072

DF

Lab Sample ID: 250321072-026

Adirondack Environmental Services, Inc Date: 26-Jun-25

PO-00338PO#:

Reference: Lockwood Ash Landfill  /  Lockwood Ash LF 

LOW LEVEL MERCURY - EPA 1631E Analyst: WB
(  Prep:  1631E  -  3/25/2025 )

Mercury 3/26/20250.5 ng/L 1ND
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Client Sample ID: GW Dep Drain 2

Collection Date: 3/20/2025 11:35:00 AM

Matrix: GROUNDWATER

Analyses Result Qual Units Date AnalyzedRL

CLIENT: Lockwood Hills LLC

Work Order: 250321072

DF

Lab Sample ID: 250321072-027

Adirondack Environmental Services, Inc Date: 26-Jun-25

PO-00338PO#:

Reference: Lockwood Ash Landfill  /  Lockwood Ash LF 

FIELD-PH, RES CL2, AND TEMP ARE NOT ELAP CERTIFIABLE Analyst: FLD
  

Observation 3/20/2025 11:35:00 AMNADry
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Client Sample ID: GW Dep Drain 4

Collection Date: 3/20/2025 11:37:00 AM

Matrix: GROUNDWATER

Analyses Result Qual Units Date AnalyzedRL

CLIENT: Lockwood Hills LLC

Work Order: 250321072

DF

Lab Sample ID: 250321072-028

Adirondack Environmental Services, Inc Date: 26-Jun-25

PO-00338PO#:

Reference: Lockwood Ash Landfill  /  Lockwood Ash LF 

FIELD-PH, RES CL2, AND TEMP ARE NOT ELAP CERTIFIABLE Analyst: FLD
  

Observation 3/20/2025 11:37:00 AMNADry
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Client Sample ID: Under Drain 5

Collection Date: 3/20/2025 11:57:00 AM

Matrix: GROUNDWATER

Analyses Result Qual Units Date AnalyzedRL

CLIENT: Lockwood Hills LLC

Work Order: 250321072

DF

Lab Sample ID: 250321072-029

Adirondack Environmental Services, Inc Date: 26-Jun-25

PO-00338PO#:

Reference: Lockwood Ash Landfill  /  Lockwood Ash LF 

FIELD-PH, RES CL2, AND TEMP ARE NOT ELAP CERTIFIABLE Analyst: FLD
  

Observation 3/20/2025 11:57:00 AMNADry
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Client Sample ID: 8910-SH

Collection Date: 3/27/2025 2:25:00 PM

Matrix: GROUNDWATER

Analyses Result Qual Units Date AnalyzedRL

CLIENT: Lockwood Hills LLC

Work Order: 250321072

DF

Lab Sample ID: 250321072-030

Adirondack Environmental Services, Inc Date: 26-Jun-25

PO-00338PO#:

Reference: Lockwood Ash Landfill  /  Lockwood Ash LF 

FIELD-PH, RES CL2, AND TEMP ARE NOT ELAP CERTIFIABLE Analyst: FLD
  

Observation 3/27/2025 2:25:00 PMNANo Recovery
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Client Sample ID: 8405

Collection Date: 3/20/2025 10:23:00 AM

Matrix: GROUNDWATER

Analyses Result Qual Units Date AnalyzedRL

CLIENT: Lockwood Hills LLC

Work Order: 250321072

DF

Lab Sample ID: 250321072-031

Adirondack Environmental Services, Inc Date: 26-Jun-25

PO-00338PO#:

Reference: Lockwood Ash Landfill  /  Lockwood Ash LF 

FIELD-PH, RES CL2, AND TEMP ARE NOT ELAP CERTIFIABLE Analyst: FLD
  

Observation 3/20/2025 10:23:00 AMNADry
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23-Apr-25Date:Lockwood Hills LLC

EPA-CCR
Lab WorkOrder: 250321077

CASE NARRATIVEAdirondack Environmental Services, Inc

Lockwood EPA-CCR Annual

The sampling was performed in accordance with the AES field sampling procedures and/or the client specified 
sampling procedures. Sample containers were supplied by Adirondack Environmental Services.

Radiological analysis was performed by Pace Analytical.   ELAP#10888

Qualifiers:
J: Analyte detected below quantitation limit

B: Analyte detected in Blank

ND : Not Detected at reporting limit

S: LCS Spike recovery is below acceptable limits

Z: Duplication outside acceptable limits

T : Tentatively Identified Compound-Estimated

X : Exceeds maximum contamination limit

E :Above quantitation range-Estimated

H: Hold time exceeded

N: Matrix Spike below acceptable limits

Note : All Results are reported as wet weight unless noted

C: CCV below  acceptable  Limits

The results relate only to the items tested.  Information supplied by the client is assumed to be correct.  

S+: LCS Spike recovery is above acceptable limits

N+: Matrix Spike is above acceptable limits

C+: CCV above acceptable Limits

Definitions -   RL: Reporting Limit      DF: Dilution factor
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Client Sample ID: 1842

Collection Date: 3/21/2025 8:18:00 AM

Matrix: GROUNDWATER

Analyses Result Qual Units Date AnalyzedRL

CLIENT: Lockwood Hills LLC

Work Order: 250321077

DF

Lab Sample ID: 250321077-001

Adirondack Environmental Services, Inc Date: 23-Apr-25

PO-00338PO#:

Reference: EPA-CCR  /  Lockwood EPA-CCR Annual

ICP/MS - EPA 200.8 REV 5.4 Analyst: SM
(  Prep:    -  3/24/2025 )

Antimony 4/2/2025 4:22:05 PM0.0004 mg/L 1ND
Beryllium 4/2/2025 4:22:05 PM0.0005 mg/L 1ND
Cobalt 4/2/2025 4:22:05 PM0.0050 mg/L 1ND
Thallium 4/2/2025 4:22:05 PM0.0005 mg/L 1ND

ICP METALS - EPA 200.7 REV 4.4 Analyst: SM
(  Prep:    -  3/24/2025 )

Barium 3/27/20250.010 mg/L 10.044
Chromium 3/27/20250.005 mg/L 10.006
Lead 3/27/20250.005 mg/L 1ND
Lithium 3/27/20250.050 mg/L 1ND
Molybdenum 3/27/20250.010 mg/L 1ND

ANIONS BY ION CHROMATOGRAPHY - EPA 300.0 REV 2.1 Analyst: GK
  

Fluoride 4/3/2025 7:14:29 PM0.20 mg/L 20.68

RADIUM 226 - EPA 903.1 Analyst: 10888
  

Radium-226 4/11/2025 3:23:00 PM1.10 pCi/L 1ND

RADIUM 228 - EPA 904.0 Analyst: 10888
  

Radium-228 4/10/2025 2:57:00 PM0.71 pCi/L 10.72
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Client Sample ID: 8401

Collection Date: 3/27/2025 3:29:00 PM

Matrix: GROUNDWATER

Analyses Result Qual Units Date AnalyzedRL

CLIENT: Lockwood Hills LLC

Work Order: 250321077

DF

Lab Sample ID: 250321077-002

Adirondack Environmental Services, Inc Date: 23-Apr-25

PO-00338PO#:

Reference: EPA-CCR  /  Lockwood EPA-CCR Annual

ICP/MS - EPA 200.8 REV 5.4 Analyst: SM
(  Prep:    -  3/31/2025 )

Antimony 4/2/2025 4:32:48 PM0.0004 mg/L 10.0005
Beryllium 4/2/2025 4:32:48 PM0.0005 mg/L 1ND
Cobalt 4/2/2025 4:32:48 PM0.0050 mg/L 1ND
Thallium 4/2/2025 4:32:48 PM0.0005 mg/L 1ND

ICP METALS - EPA 200.7 REV 4.4 Analyst: SM
(  Prep:    -  3/31/2025 )

Barium 4/2/20250.010 mg/L 10.053
Chromium 4/2/20250.005 mg/L 1ND
Lead 4/2/20250.005 mg/L 1ND
Lithium 4/2/20250.050 mg/L 10.107
Molybdenum 4/2/20250.010 mg/L 10.010

ANIONS BY ION CHROMATOGRAPHY - EPA 300.0 REV 2.1 Analyst: GK
  

Fluoride 4/3/2025 6:17:30 PM0.20 mg/L 2ND

RADIUM 226 - EPA 903.1 Analyst: 10888
  

Radium-226 4/21/2025 1:41:00 PM0.54 pCi/L 10.76

RADIUM 228 - EPA 904.0 Analyst: 10888
  

Radium-228 4/21/2025 2:20:00 PM0.65 pCi/L 1ND
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Client Sample ID: 8404

Collection Date: 3/20/2025 11:18:00 AM

Matrix: GROUNDWATER

Analyses Result Qual Units Date AnalyzedRL

CLIENT: Lockwood Hills LLC

Work Order: 250321077

DF

Lab Sample ID: 250321077-003

Adirondack Environmental Services, Inc Date: 23-Apr-25

PO-00338PO#:

Reference: EPA-CCR  /  Lockwood EPA-CCR Annual

ICP/MS - EPA 200.8 REV 5.4 Analyst: SM
(  Prep:    -  3/24/2025 )

Antimony 4/2/2025 4:54:19 PM0.0004 mg/L 1ND
Beryllium 4/2/2025 4:54:19 PM0.0005 mg/L 1ND
Cobalt 4/2/2025 4:54:19 PM0.0050 mg/L 1ND
Thallium 4/2/2025 4:54:19 PM0.0005 mg/L 1ND

ICP METALS - EPA 200.7 REV 4.4 Analyst: SM
(  Prep:    -  3/24/2025 )

Barium 3/27/20250.010 mg/L 10.045
Chromium 3/27/20250.005 mg/L 1ND
Lead 3/27/20250.005 mg/L 1ND
Lithium 3/27/20250.050 mg/L 1ND
Molybdenum 3/27/20250.010 mg/L 1ND

ANIONS BY ION CHROMATOGRAPHY - EPA 300.0 REV 2.1 Analyst: GK
  

Fluoride 4/3/2025 7:33:30 PM0.20 mg/L 2ND

RADIUM 226 - EPA 903.1 Analyst: 10888
  

Radium-226 4/11/2025 3:23:00 PM1.00 pCi/L 1ND

RADIUM 228 - EPA 904.0 Analyst: 10888
  

Radium-228 4/10/2025 2:57:00 PM0.71 pCi/L 10.84
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Client Sample ID: 8908-D

Collection Date: 3/27/2025 5:07:00 PM

Matrix: GROUNDWATER

Analyses Result Qual Units Date AnalyzedRL

CLIENT: Lockwood Hills LLC

Work Order: 250321077

DF

Lab Sample ID: 250321077-004

Adirondack Environmental Services, Inc Date: 23-Apr-25

PO-00338PO#:

Reference: EPA-CCR  /  Lockwood EPA-CCR Annual

ICP/MS - EPA 200.8 REV 5.4 Analyst: SM
(  Prep:    -  3/31/2025 )

Antimony 4/2/2025 4:57:55 PM0.0004 mg/L 1ND
Beryllium 4/2/2025 4:57:55 PM0.0005 mg/L 1ND
Cobalt 4/2/2025 4:57:55 PM0.0050 mg/L 1ND
Thallium 4/2/2025 4:57:55 PM0.0005 mg/L 1ND

ICP METALS - EPA 200.7 REV 4.4 Analyst: SM
(  Prep:    -  3/31/2025 )

Barium 4/2/20250.010 mg/L 10.016
Chromium 4/2/20250.005 mg/L 1ND
Lead 4/2/20250.005 mg/L 1ND
Lithium 4/2/20250.050 mg/L 10.063
Molybdenum 4/2/20250.010 mg/L 1ND

ANIONS BY ION CHROMATOGRAPHY - EPA 300.0 REV 2.1 Analyst: GK
  

Fluoride 4/3/2025 7:52:30 PM0.20 mg/L 2ND

RADIUM 226 - EPA 903.1 Analyst: 10888
  

Radium-226 4/21/2025 1:41:00 PM1.40 pCi/L 1ND

RADIUM 228 - EPA 904.0 Analyst: 10888
  

Radium-228 4/21/2025 2:20:00 PM0.66 pCi/L 10.86
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Client Sample ID: 8908-SH

Collection Date: 3/27/2025 5:03:00 PM

Matrix: GROUNDWATER

Analyses Result Qual Units Date AnalyzedRL

CLIENT: Lockwood Hills LLC

Work Order: 250321077

DF

Lab Sample ID: 250321077-005

Adirondack Environmental Services, Inc Date: 23-Apr-25

PO-00338PO#:

Reference: EPA-CCR  /  Lockwood EPA-CCR Annual

ICP/MS - EPA 200.8 REV 5.4 Analyst: SM
(  Prep:    -  3/31/2025 )

Antimony 4/2/2025 5:04:37 PM0.0004 mg/L 1ND
Beryllium 4/2/2025 5:04:37 PM0.0005 mg/L 1ND
Cobalt 4/2/2025 5:04:37 PM0.0050 mg/L 1ND
Thallium 4/2/2025 5:04:37 PM0.0005 mg/L 1ND

ICP METALS - EPA 200.7 REV 4.4 Analyst: SM
(  Prep:    -  3/31/2025 )

Barium 4/2/20250.010 mg/L 10.036
Chromium 4/2/20250.005 mg/L 1ND
Lead 4/2/20250.005 mg/L 1ND
Lithium 4/2/20250.050 mg/L 1ND
Molybdenum 4/2/20250.010 mg/L 1ND

ANIONS BY ION CHROMATOGRAPHY - EPA 300.0 REV 2.1 Analyst: GK
  

Fluoride 4/3/2025 8:11:30 PM0.20 mg/L 2ND

RADIUM 226 - EPA 903.1 Analyst: 10888
  

Radium-226 4/21/2025 1:41:00 PM1.30 pCi/L 1ND

RADIUM 228 - EPA 904.0 Analyst: 10888
  

Radium-228 4/21/2025 2:20:00 PM0.71 pCi/L 1ND
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Client Sample ID: 8909-D

Collection Date: 3/19/2025 7:03:00 PM

Matrix: GROUNDWATER

Analyses Result Qual Units Date AnalyzedRL

CLIENT: Lockwood Hills LLC

Work Order: 250321077

DF

Lab Sample ID: 250321077-006

Adirondack Environmental Services, Inc Date: 23-Apr-25

PO-00338PO#:

Reference: EPA-CCR  /  Lockwood EPA-CCR Annual

ICP/MS - EPA 200.8 REV 5.4 Analyst: SM
(  Prep:    -  3/24/2025 )

Antimony 4/2/2025 5:21:54 PM0.0004 mg/L 1ND
Beryllium 4/2/2025 5:21:54 PM0.0005 mg/L 1ND
Cobalt 4/2/2025 5:21:54 PM0.0050 mg/L 1ND
Thallium 4/2/2025 5:21:54 PM0.0005 mg/L 1ND

ICP METALS - EPA 200.7 REV 4.4 Analyst: SM
(  Prep:    -  3/24/2025 )

Barium 3/27/20250.010 mg/L 10.045
Chromium 3/27/20250.005 mg/L 1ND
Lead 3/27/20250.005 mg/L 1ND
Lithium 3/27/20250.050 mg/L 1ND
Molybdenum 3/27/20250.010 mg/L 10.023

ANIONS BY ION CHROMATOGRAPHY - EPA 300.0 REV 2.1 Analyst: GK
  

Fluoride 4/3/2025 11:22:19 PM0.20 mg/L 20.78

RADIUM 226 - EPA 903.1 Analyst: 10888
  

Radium-226 4/11/2025 3:23:00 PM1.00 pCi/L 1ND

RADIUM 228 - EPA 904.0 Analyst: 10888
  

Radium-228 4/10/2025 2:57:00 PM0.80 pCi/L 1ND
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Client Sample ID: 8909-SH

Collection Date: 3/27/2025 12:45:00 PM

Matrix: GROUNDWATER

Analyses Result Qual Units Date AnalyzedRL

CLIENT: Lockwood Hills LLC

Work Order: 250321077

DF

Lab Sample ID: 250321077-007

Adirondack Environmental Services, Inc Date: 23-Apr-25

PO-00338PO#:

Reference: EPA-CCR  /  Lockwood EPA-CCR Annual

ICP/MS - EPA 200.8 REV 5.4 Analyst: SM
(  Prep:    -  3/31/2025 )

Antimony 4/2/2025 5:25:30 PM0.0004 mg/L 10.0004
Beryllium 4/2/2025 5:25:30 PM0.0005 mg/L 1ND
Cobalt 4/2/2025 5:25:30 PM0.0050 mg/L 1ND
Thallium 4/2/2025 5:25:30 PM0.0005 mg/L 1ND

ICP METALS - EPA 200.7 REV 4.4 Analyst: SM
(  Prep:    -  3/31/2025 )

Barium 4/2/20250.010 mg/L 10.025
Chromium 4/2/20250.005 mg/L 1ND
Lead 4/2/20250.005 mg/L 1ND
Lithium 4/2/20250.050 mg/L 1ND
Molybdenum 4/2/20250.010 mg/L 10.014

ANIONS BY ION CHROMATOGRAPHY - EPA 300.0 REV 2.1 Analyst: GK
  

Fluoride 4/3/2025 11:41:19 PM0.20 mg/L 20.79

RADIUM 226 - EPA 903.1 Analyst: 10888
  

Radium-226 4/21/2025 1:41:00 PM1.60 pCi/L 1ND

RADIUM 228 - EPA 904.0 Analyst: 10888
  

Radium-228 4/21/2025 2:20:00 PM0.93 pCi/L 1ND

Page 9 of 15



Client Sample ID: 8910-D

Collection Date: 3/27/2025 2:35:00 PM

Matrix: GROUNDWATER

Analyses Result Qual Units Date AnalyzedRL

CLIENT: Lockwood Hills LLC

Work Order: 250321077

DF

Lab Sample ID: 250321077-008

Adirondack Environmental Services, Inc Date: 23-Apr-25

PO-00338PO#:

Reference: EPA-CCR  /  Lockwood EPA-CCR Annual

ICP/MS - EPA 200.8 REV 5.4 Analyst: SM
(  Prep:    -  3/31/2025 )

Antimony 4/2/2025 5:29:04 PM0.0004 mg/L 10.0005
Beryllium 4/2/2025 5:29:04 PM0.0005 mg/L 1ND
Cobalt 4/2/2025 5:29:04 PM0.0050 mg/L 1ND
Thallium 4/2/2025 5:29:04 PM0.0005 mg/L 1ND

ICP METALS - EPA 200.7 REV 4.4 Analyst: SM
(  Prep:    -  3/31/2025 )

Barium 4/2/20250.010 mg/L 10.029
Chromium 4/2/20250.005 mg/L 1ND
Lead 4/2/20250.005 mg/L 1ND
Lithium 4/2/20250.050 mg/L 10.100
Molybdenum 4/2/20250.010 mg/L 10.040

ANIONS BY ION CHROMATOGRAPHY - EPA 300.0 REV 2.1 Analyst: GK
  

Fluoride 4/4/2025 12:00:19 AM0.20 mg/L 20.31

RADIUM 226 - EPA 903.1 Analyst: 10888
  

Radium-226 4/21/2025 1:41:00 PM1.40 pCi/L 1ND

RADIUM 228 - EPA 904.0 Analyst: 10888
  

Radium-228 4/21/2025 2:21:00 PM0.92 pCi/L 10.94
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Client Sample ID: 8911-D

Collection Date: 3/27/2025 11:25:00 AM

Matrix: GROUNDWATER

Analyses Result Qual Units Date AnalyzedRL

CLIENT: Lockwood Hills LLC

Work Order: 250321077

DF

Lab Sample ID: 250321077-009

Adirondack Environmental Services, Inc Date: 23-Apr-25

PO-00338PO#:

Reference: EPA-CCR  /  Lockwood EPA-CCR Annual

ICP/MS - EPA 200.8 REV 5.4 Analyst: SM
(  Prep:    -  3/31/2025 )

Antimony 4/2/2025 5:32:38 PM0.0004 mg/L 1ND
Beryllium 4/2/2025 5:32:38 PM0.0005 mg/L 1ND
Cobalt 4/2/2025 5:32:38 PM0.0050 mg/L 1ND
Thallium 4/2/2025 5:32:38 PM0.0005 mg/L 1ND

ICP METALS - EPA 200.7 REV 4.4 Analyst: SM
(  Prep:    -  3/31/2025 )

Barium 4/2/20250.010 mg/L 10.017
Chromium 4/2/20250.005 mg/L 1ND
Lead 4/2/20250.005 mg/L 1ND
Lithium 4/2/20250.050 mg/L 10.096
Molybdenum 4/2/20250.010 mg/L 1ND

ANIONS BY ION CHROMATOGRAPHY - EPA 300.0 REV 2.1 Analyst: GK
  

Fluoride 4/3/2025 10:44:19 PM0.20 mg/L 20.36

RADIUM 226 - EPA 903.1 Analyst: 10888
  

Radium-226 4/21/2025 1:41:00 PM1.20 pCi/L 1ND

RADIUM 228 - EPA 904.0 Analyst: 10888
  

Radium-228 4/21/2025 2:21:00 PM0.98 pCi/L 1ND
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Client Sample ID: 8911-SH

Collection Date: 3/27/2025 11:27:00 AM

Matrix: GROUNDWATER

Analyses Result Qual Units Date AnalyzedRL

CLIENT: Lockwood Hills LLC

Work Order: 250321077

DF

Lab Sample ID: 250321077-010

Adirondack Environmental Services, Inc Date: 23-Apr-25

PO-00338PO#:

Reference: EPA-CCR  /  Lockwood EPA-CCR Annual

ICP/MS - EPA 200.8 REV 5.4 Analyst: SM
(  Prep:    -  3/31/2025 )

Antimony 4/2/2025 5:36:11 PM0.0004 mg/L 1ND
Beryllium 4/2/2025 5:36:11 PM0.0005 mg/L 1ND
Cobalt 4/2/2025 5:36:11 PM0.0050 mg/L 1ND
Thallium 4/2/2025 5:36:11 PM0.0005 mg/L 1ND

ICP METALS - EPA 200.7 REV 4.4 Analyst: SM
(  Prep:    -  3/31/2025 )

Barium 4/2/20250.010 mg/L 10.025
Chromium 4/2/20250.005 mg/L 1ND
Lead 4/2/20250.005 mg/L 1ND
Lithium 4/2/20250.050 mg/L 1ND
Molybdenum 4/2/20250.010 mg/L 10.028

ANIONS BY ION CHROMATOGRAPHY - EPA 300.0 REV 2.1 Analyst: GK
  

Fluoride 4/3/2025 11:03:19 PM0.20 mg/L 20.66

RADIUM 226 - EPA 903.1 Analyst: 10888
  

Radium-226 4/21/2025 1:53:00 PM0.87 pCi/L 1ND

RADIUM 228 - EPA 904.0 Analyst: 10888
  

Radium-228 4/21/2025 2:21:00 PM1.10 pCi/L 1ND
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Client Sample ID: 8942-D

Collection Date: 3/21/2025 7:37:00 AM

Matrix: GROUNDWATER

Analyses Result Qual Units Date AnalyzedRL

CLIENT: Lockwood Hills LLC

Work Order: 250321077

DF

Lab Sample ID: 250321077-011

Adirondack Environmental Services, Inc Date: 23-Apr-25

PO-00338PO#:

Reference: EPA-CCR  /  Lockwood EPA-CCR Annual

ICP/MS - EPA 200.8 REV 5.4 Analyst: SM
(  Prep:    -  3/24/2025 )

Antimony 4/2/2025 5:39:46 PM0.0004 mg/L 10.0005
Beryllium 4/2/2025 5:39:46 PM0.0005 mg/L 1ND
Cobalt 4/2/2025 5:39:46 PM0.0050 mg/L 1ND
Thallium 4/2/2025 5:39:46 PM0.0005 mg/L 1ND

ICP METALS - EPA 200.7 REV 4.4 Analyst: SM
(  Prep:    -  3/24/2025 )

Barium 3/27/20250.010 mg/L 10.029
Chromium 3/27/20250.005 mg/L 1ND
Lead 3/27/20250.005 mg/L 1ND
Lithium 3/27/20250.050 mg/L 1ND
Molybdenum 3/27/20250.010 mg/L 1ND

ANIONS BY ION CHROMATOGRAPHY - EPA 300.0 REV 2.1 Analyst: GK
  

Fluoride 4/4/2025 12:19:19 AM0.20 mg/L 20.54

RADIUM 226 - EPA 903.1 Analyst: 10888
  

Radium-226 4/11/2025 3:23:00 PM1.50 pCi/L 1ND

RADIUM 228 - EPA 904.0 Analyst: 10888
  

Radium-228 4/10/2025 2:57:00 PM0.98 pCi/L 11.37
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Client Sample ID: Field Blank

Collection Date: 3/20/2025 1:30:00 PM

Matrix: WATER

Analyses Result Qual Units Date AnalyzedRL

CLIENT: Lockwood Hills LLC

Work Order: 250321077

DF

Lab Sample ID: 250321077-012

Adirondack Environmental Services, Inc Date: 23-Apr-25

PO-00338PO#:

Reference: EPA-CCR  /  Lockwood EPA-CCR Annual

ICP/MS - EPA 200.8 REV 5.4 Analyst: SM
(  Prep:    -  3/24/2025 )

Antimony 4/2/2025 5:43:20 PM0.0004 mg/L 1ND
Beryllium 4/2/2025 5:43:20 PM0.0005 mg/L 1ND
Cobalt 4/2/2025 5:43:20 PM0.0050 mg/L 1ND
Thallium 4/2/2025 5:43:20 PM0.0005 mg/L 1ND

ICP METALS - EPA 200.7 REV 4.4 Analyst: SM
(  Prep:    -  3/24/2025 )

Barium 3/27/20250.010 mg/L 10.035
Chromium 3/27/20250.005 mg/L 1ND
Lead 3/27/20250.005 mg/L 1ND
Lithium 3/27/20250.050 mg/L 1ND
Molybdenum 3/27/20250.010 mg/L 1ND

ANIONS BY ION CHROMATOGRAPHY - EPA 300.0 REV 2.1 Analyst: GK
  

Fluoride 4/3/2025 6:55:30 PM0.20 mg/L 2ND

RADIUM 226 - EPA 903.1 Analyst: 10888
  

Radium-226 4/11/2025 3:23:00 PM1.10 pCi/L 1ND

RADIUM 228 - EPA 904.0 Analyst: 10888
  

Radium-228 4/10/2025 2:57:00 PM0.89 pCi/L 11.60
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Client Sample ID: GW DUP 8909-D

Collection Date: 3/19/2025 7:03:00 PM

Matrix: GROUNDWATER

Analyses Result Qual Units Date AnalyzedRL

CLIENT: Lockwood Hills LLC

Work Order: 250321077

DF

Lab Sample ID: 250321077-013

Adirondack Environmental Services, Inc Date: 23-Apr-25

PO-00338PO#:

Reference: EPA-CCR  /  Lockwood EPA-CCR Annual

ICP/MS - EPA 200.8 REV 5.4 Analyst: SM
(  Prep:    -  3/24/2025 )

Antimony 4/2/2025 5:54:05 PM0.0004 mg/L 1ND
Beryllium 4/2/2025 5:54:05 PM0.0005 mg/L 1ND
Cobalt 4/2/2025 5:54:05 PM0.0050 mg/L 1ND
Thallium 4/2/2025 5:54:05 PM0.0005 mg/L 1ND

ICP METALS - EPA 200.7 REV 4.4 Analyst: SM
(  Prep:    -  3/24/2025 )

Barium 3/27/20250.010 mg/L 10.047
Chromium 3/27/20250.005 mg/L 1ND
Lead 3/27/20250.005 mg/L 1ND
Lithium 3/27/20250.050 mg/L 1ND
Molybdenum 3/27/20250.010 mg/L 10.023

ANIONS BY ION CHROMATOGRAPHY - EPA 300.0 REV 2.1 Analyst: GK
  

Fluoride 4/3/2025 6:36:30 PM0.20 mg/L 20.77

RADIUM 226 - EPA 903.1 Analyst: 10888
  

Radium-226 4/11/2025 3:23:00 PM1.00 pCi/L 1ND

RADIUM 228 - EPA 904.0 Analyst: 10888
  

Radium-228 4/10/2025 2:57:00 PM0.77 pCi/L 1ND
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17-Jul-25Date:Lockwood Hills LLC

Lockwood Ash Landfill
Lab WorkOrder: 250623060

CASE NARRATIVEAdirondack Environmental Services, Inc

Lockwood Ash LF Routine

The sampling was performed in accordance with the AES field sampling procedures and/or the client specified 
sampling procedures. Sample containers were supplied by Adirondack Environmental Services.

Qualifiers:
J: Analyte detected below quantitation limit

B: Analyte detected in Blank

ND : Not Detected at reporting limit

S: LCS Spike recovery is below acceptable limits

Z: Duplication outside acceptable limits

T : Tentatively Identified Compound-Estimated

X : Exceeds maximum contamination limit

E :Above quantitation range-Estimated

H: Hold time exceeded

N: Matrix Spike below acceptable limits

Note : All Results are reported as wet weight unless noted

C: CCV below  acceptable  Limits

The results relate only to the items tested.  Information supplied by the client is assumed to be correct.  

S+: LCS Spike recovery is above acceptable limits

N+: Matrix Spike is above acceptable limits

C+: CCV above acceptable Limits

Definitions -   RL: Reporting Limit      DF: Dilution factor
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Client Sample ID: 1842

Collection Date: 6/20/2025 8:38:00 AM

Matrix: GROUNDWATER

Analyses Result Qual Units Date AnalyzedRL

CLIENT: Lockwood Hills LLC

Work Order: 250623060

DF

Lab Sample ID: 250623060-001

Adirondack Environmental Services, Inc Date: 17-Jul-25

PO-00338PO#:

Reference: Lockwood Ash Landfill  /  Lockwood Ash LF 

FIELD-PH, RES CL2, AND TEMP ARE NOT ELAP CERTIFIABLE Analyst: FLD
  

pH  (E150.1) 6/20/2025 8:38:00 AMsu8.1
Static Water Level 6/20/2025 8:38:00 AMft6.02
Temperature  (E170.1) 6/20/2025 8:38:00 AMdeg C13
Turbidity  (E180.1) 6/20/2025 8:38:00 AM1.0 NTU209

ICP METALS - EPA 6010C Analyst: KH
(  Prep:  SW3010A  -  6/25/2025 )

Aluminum 6/26/2025 11:55:23 AM100 µg/L 1350
Boron 6/26/2025 11:55:23 AM50.0 µg/L 1218
Calcium 6/26/2025 11:55:23 AM50.0 µg/L 148000
Copper 6/26/2025 11:55:23 AM5.00 µg/L 1ND
Iron 6/26/2025 11:55:23 AM50.0 µg/L 1871
Magnesium 6/26/2025 11:55:23 AM50.0 µg/L 142100
Manganese 6/26/2025 11:55:23 AM20.0 µg/L 141.5
Potassium 6/26/2025 11:55:23 AM50.0 µg/L 17020
Selenium 6/26/2025 11:55:23 AM5.00 µg/L 1ND
Sodium 6/26/2025 11:55:23 AM500 µg/L 160300

ICP/MS - EPA 200.8 REV 5.4 Analyst: SM
(  Prep:  SW3010A  -  6/25/2025 )

Arsenic 7/7/2025 4:04:49 PM1.0 µg/L 11.5
Cadmium 7/7/2025 4:04:49 PM1.0 µg/L 1ND

HARDNESS - SM 2340B-2011 Analyst: KH
(  Prep:  SW3010A  -  6/25/2025 )

Total Hardness (As CaCO3) 6/26/20255 mg/L CaCO3 1293

MERCURY - EPA 245.1 REV 3.0 Analyst: AF
(  Prep:  E245.1  -  6/27/2025 )

Mercury 6/27/2025 12:41:54 PM0.0002 mg/L 1ND

ANIONS BY ION CHROMATOGRAPHY - EPA 300.0 REV 2.1 Analyst: GK
  

Chloride 7/2/2025 6:17:57 PM2.00 mg/L 22.07
Sulfate 7/4/2025 6:14:30 AM10.0 mg/L 10281

ALKALINITY TO PH 4.5 -SM 2320B-2011 Analyst: CRS
  

Alkalinity, Total (As CaCO3) 7/3/202510 mgCaCO3/L 1130

AMMONIA (NON-DISTILLED) - EPA 350.1 REV 2.0 Analyst: CP
  

Nitrogen, Ammonia (As N) 7/1/2025 10:24:54 AM0.1 mg/L 1ND
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Client Sample ID: 1842

Collection Date: 6/20/2025 8:38:00 AM

Matrix: GROUNDWATER

Analyses Result Qual Units Date AnalyzedRL

CLIENT: Lockwood Hills LLC

Work Order: 250623060

DF

Lab Sample ID: 250623060-001

Adirondack Environmental Services, Inc Date: 17-Jul-25

PO-00338PO#:

Reference: Lockwood Ash Landfill  /  Lockwood Ash LF 

CONDUCTANCE AT 25C - SM 2510B-2011 Analyst: DG
  

Specific Conductance 7/2/20251 µmhos/cm 1769

TOTAL DISSOLVED SOLIDS - SM 2540C-2015 Analyst: NI
(  Prep:  Gen Prep  -  6/26/2025 )

TDS (Residue, Filterable) 6/30/20255 mg/L 1505
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Client Sample ID: 8401

Collection Date: 6/20/2025 9:53:00 AM

Matrix: GROUNDWATER

Analyses Result Qual Units Date AnalyzedRL

CLIENT: Lockwood Hills LLC

Work Order: 250623060

DF

Lab Sample ID: 250623060-002

Adirondack Environmental Services, Inc Date: 17-Jul-25

PO-00338PO#:

Reference: Lockwood Ash Landfill  /  Lockwood Ash LF 

FIELD-PH, RES CL2, AND TEMP ARE NOT ELAP CERTIFIABLE Analyst: FLD
  

pH  (E150.1) 6/20/2025 9:53:00 AMsu7.3
Static Water Level 6/20/2025 9:53:00 AMft5.38
Temperature  (E170.1) 6/20/2025 9:53:00 AMdeg C14
Turbidity  (E180.1) 6/20/2025 9:53:00 AM1.0 NTU12.6

ICP METALS - EPA 6010C Analyst: KH
(  Prep:  SW3010A  -  6/25/2025 )

Aluminum 6/26/2025 12:16:34 PM100 µg/L 1ND
Boron 6/26/2025 12:16:34 PM50.0 µg/L 1666
Calcium 6/26/2025 12:16:34 PM50.0 µg/L 169800
Copper 6/26/2025 12:16:34 PM5.00 µg/L 1ND
Iron 6/26/2025 12:16:34 PM50.0 µg/L 1184
Magnesium 6/26/2025 12:16:34 PM50.0 µg/L 119700
Manganese 6/26/2025 12:16:34 PM20.0 µg/L 156.4
Potassium 6/26/2025 12:16:34 PM50.0 µg/L 11740
Selenium 6/26/2025 12:16:34 PM5.00 µg/L 1ND
Sodium 6/26/2025 12:16:34 PM500 µg/L 171000

ICP/MS - EPA 200.8 REV 5.4 Analyst: SM
(  Prep:  SW3010A  -  6/25/2025 )

Arsenic 7/7/2025 4:15:35 PM1.0 µg/L 1ND
Cadmium 7/7/2025 4:15:35 PM1.0 µg/L 1ND

HARDNESS - SM 2340B-2011 Analyst: KH
(  Prep:  SW3010A  -  6/25/2025 )

Total Hardness (As CaCO3) 6/26/20255 mg/L CaCO3 1255

MERCURY - EPA 245.1 REV 3.0 Analyst: AF
(  Prep:  E245.1  -  6/27/2025 )

Mercury 6/27/2025 12:46:39 PM0.0002 mg/L 1ND

ANIONS BY ION CHROMATOGRAPHY - EPA 300.0 REV 2.1 Analyst: GK
  

Chloride 7/2/2025 6:36:57 PM2.00 mg/L 222.1
Sulfate 7/2/2025 6:36:57 PM2.00 mg/L 261.1

ALKALINITY TO PH 4.5 -SM 2320B-2011 Analyst: CRS
  

Alkalinity, Total (As CaCO3) 7/3/202510 mgCaCO3/L 1360

AMMONIA (NON-DISTILLED) - EPA 350.1 REV 2.0 Analyst: CP
  

Nitrogen, Ammonia (As N) 7/1/2025 10:28:07 AM0.1 mg/L 10.8
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Client Sample ID: 8401

Collection Date: 6/20/2025 9:53:00 AM

Matrix: GROUNDWATER

Analyses Result Qual Units Date AnalyzedRL

CLIENT: Lockwood Hills LLC

Work Order: 250623060

DF

Lab Sample ID: 250623060-002

Adirondack Environmental Services, Inc Date: 17-Jul-25

PO-00338PO#:

Reference: Lockwood Ash Landfill  /  Lockwood Ash LF 

CONDUCTANCE AT 25C - SM 2510B-2011 Analyst: DG
  

Specific Conductance 7/2/20251 µmhos/cm 1786

TOTAL DISSOLVED SOLIDS - SM 2540C-2015 Analyst: NI
(  Prep:  Gen Prep  -  6/26/2025 )

TDS (Residue, Filterable) 6/30/20255 mg/L 1475
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Client Sample ID: 8404

Collection Date: 6/19/2025 5:03:00 PM

Matrix: GROUNDWATER

Analyses Result Qual Units Date AnalyzedRL

CLIENT: Lockwood Hills LLC

Work Order: 250623060

DF

Lab Sample ID: 250623060-003

Adirondack Environmental Services, Inc Date: 17-Jul-25

PO-00338PO#:

Reference: Lockwood Ash Landfill  /  Lockwood Ash LF 

FIELD-PH, RES CL2, AND TEMP ARE NOT ELAP CERTIFIABLE Analyst: FLD
  

pH  (E150.1) 6/19/2025 5:03:00 PMsu7.0
Static Water Level 6/19/2025 5:03:00 PMft5.54
Temperature  (E170.1) 6/19/2025 5:03:00 PMdeg C14
Turbidity  (E180.1) 6/19/2025 5:03:00 PM1.0 NTU3.8

ICP METALS - EPA 6010C Analyst: KH
(  Prep:  SW3010A  -  6/25/2025 )

Aluminum 6/26/2025 12:20:48 PM100 µg/L 1ND
Boron 6/26/2025 12:20:48 PM50.0 µg/L 197.8
Calcium 6/26/2025 12:20:48 PM50.0 µg/L 1102000
Copper 6/26/2025 12:20:48 PM5.00 µg/L 16.62
Iron 6/26/2025 12:20:48 PM50.0 µg/L 196.5
Magnesium 6/26/2025 12:20:48 PM50.0 µg/L 119900
Manganese 6/26/2025 12:20:48 PM20.0 µg/L 1ND
Potassium 6/26/2025 12:20:48 PM50.0 µg/L 1981
Selenium 6/26/2025 12:20:48 PM5.00 µg/L 1ND
Sodium 6/26/2025 12:20:48 PM500 µg/L 17200

ICP/MS - EPA 200.8 REV 5.4 Analyst: SM
(  Prep:  SW3010A  -  6/25/2025 )

Arsenic 7/7/2025 4:19:11 PM1.0 µg/L 1ND
Cadmium 7/7/2025 4:19:11 PM1.0 µg/L 1ND

HARDNESS - SM 2340B-2011 Analyst: KH
(  Prep:  SW3010A  -  6/25/2025 )

Total Hardness (As CaCO3) 6/26/20255 mg/L CaCO3 1336

MERCURY - EPA 245.1 REV 3.0 Analyst: AF
(  Prep:  E245.1  -  6/27/2025 )

Mercury 6/27/2025 12:48:15 PM0.0002 mg/L 1ND

ANIONS BY ION CHROMATOGRAPHY - EPA 300.0 REV 2.1 Analyst: GK
  

Chloride 7/2/2025 6:55:58 PM2.00 mg/L 2ND
Sulfate 7/2/2025 6:55:58 PM2.00 mg/L 268.8

ALKALINITY TO PH 4.5 -SM 2320B-2011 Analyst: CRS
  

Alkalinity, Total (As CaCO3) 7/3/202510 mgCaCO3/L 1310

AMMONIA (NON-DISTILLED) - EPA 350.1 REV 2.0 Analyst: CP
  

Nitrogen, Ammonia (As N) 7/2/2025 10:09:23 AM0.1 mg/L 1ND
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Client Sample ID: 8404

Collection Date: 6/19/2025 5:03:00 PM

Matrix: GROUNDWATER

Analyses Result Qual Units Date AnalyzedRL

CLIENT: Lockwood Hills LLC

Work Order: 250623060

DF

Lab Sample ID: 250623060-003

Adirondack Environmental Services, Inc Date: 17-Jul-25

PO-00338PO#:

Reference: Lockwood Ash Landfill  /  Lockwood Ash LF 

CONDUCTANCE AT 25C - SM 2510B-2011 Analyst: DG
  

Specific Conductance 7/2/20251 µmhos/cm 1679

TOTAL DISSOLVED SOLIDS - SM 2540C-2015 Analyst: NI
(  Prep:  Gen Prep  -  6/25/2025 )

TDS (Residue, Filterable) 6/27/20255 mg/L 1400
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Client Sample ID: 8908-D

Collection Date: 6/20/2025 1:49:00 PM

Matrix: GROUNDWATER

Analyses Result Qual Units Date AnalyzedRL

CLIENT: Lockwood Hills LLC

Work Order: 250623060

DF

Lab Sample ID: 250623060-004

Adirondack Environmental Services, Inc Date: 17-Jul-25

PO-00338PO#:

Reference: Lockwood Ash Landfill  /  Lockwood Ash LF 

FIELD-PH, RES CL2, AND TEMP ARE NOT ELAP CERTIFIABLE Analyst: FLD
  

pH  (E150.1) 6/20/2025 1:49:00 PMsu7.0
Static Water Level 6/20/2025 1:49:00 PMft6.27
Temperature  (E170.1) 6/20/2025 1:49:00 PMdeg C13
Turbidity  (E180.1) 6/20/2025 1:49:00 PM1.0 NTU8.25

ICP METALS - EPA 6010C Analyst: KH
(  Prep:  SW3010A  -  6/25/2025 )

Aluminum 6/26/2025 12:25:02 PM100 µg/L 1ND
Boron 6/26/2025 12:25:02 PM50.0 µg/L 1202
Calcium 6/26/2025 12:25:02 PM50.0 µg/L 1149000
Copper 6/26/2025 12:25:02 PM5.00 µg/L 1ND
Iron 6/26/2025 12:25:02 PM50.0 µg/L 1931
Magnesium 6/26/2025 12:25:02 PM50.0 µg/L 162900
Manganese 6/26/2025 12:25:02 PM20.0 µg/L 194.9
Potassium 6/26/2025 12:25:02 PM50.0 µg/L 12380
Selenium 6/26/2025 12:25:02 PM5.00 µg/L 1ND
Sodium 6/26/2025 12:25:02 PM500 µg/L 129900

ICP/MS - EPA 200.8 REV 5.4 Analyst: SM
(  Prep:  SW3010A  -  6/25/2025 )

Arsenic 7/7/2025 4:22:47 PM1.0 µg/L 1ND
Cadmium 7/7/2025 4:22:47 PM1.0 µg/L 1ND

HARDNESS - SM 2340B-2011 Analyst: KH
(  Prep:  SW3010A  -  6/25/2025 )

Total Hardness (As CaCO3) 6/26/20255 mg/L CaCO3 1631

MERCURY - EPA 245.1 REV 3.0 Analyst: AF
(  Prep:  E245.1  -  6/27/2025 )

Mercury 6/27/2025 12:49:52 PM0.0002 mg/L 1ND

ANIONS BY ION CHROMATOGRAPHY - EPA 300.0 REV 2.1 Analyst: GK
  

Chloride 7/2/2025 7:14:59 PM2.00 mg/L 212.2
Sulfate 7/4/2025 6:52:31 AM10.0 mg/L 10307

ALKALINITY TO PH 4.5 -SM 2320B-2011 Analyst: CRS
  

Alkalinity, Total (As CaCO3) 7/3/202510 mgCaCO3/L 1390

AMMONIA (NON-DISTILLED) - EPA 350.1 REV 2.0 Analyst: CP
  

Nitrogen, Ammonia (As N) 6/30/2025 9:56:07 AM0.1 mg/L 10.5
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Client Sample ID: 8908-D

Collection Date: 6/20/2025 1:49:00 PM

Matrix: GROUNDWATER

Analyses Result Qual Units Date AnalyzedRL

CLIENT: Lockwood Hills LLC

Work Order: 250623060

DF

Lab Sample ID: 250623060-004

Adirondack Environmental Services, Inc Date: 17-Jul-25

PO-00338PO#:

Reference: Lockwood Ash Landfill  /  Lockwood Ash LF 

CONDUCTANCE AT 25C - SM 2510B-2011 Analyst: DG
  

Specific Conductance 7/2/20251 µmhos/cm 11160

TOTAL DISSOLVED SOLIDS - SM 2540C-2015 Analyst: NI
(  Prep:  Gen Prep  -  6/26/2025 )

TDS (Residue, Filterable) 6/30/20255 mg/L 1865
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Client Sample ID: 8908-SH

Collection Date: 6/20/2025 1:43:00 PM

Matrix: GROUNDWATER

Analyses Result Qual Units Date AnalyzedRL

CLIENT: Lockwood Hills LLC

Work Order: 250623060

DF

Lab Sample ID: 250623060-005

Adirondack Environmental Services, Inc Date: 17-Jul-25

PO-00338PO#:

Reference: Lockwood Ash Landfill  /  Lockwood Ash LF 

FIELD-PH, RES CL2, AND TEMP ARE NOT ELAP CERTIFIABLE Analyst: FLD
  

pH  (E150.1) 6/20/2025 1:43:00 PMsu7.0
Static Water Level 6/20/2025 1:43:00 PMft5.23
Temperature  (E170.1) 6/20/2025 1:43:00 PMdeg C13
Turbidity  (E180.1) 6/20/2025 1:43:00 PM1.0 NTU11.7

ICP METALS - EPA 6010C Analyst: KH
(  Prep:  SW3010A  -  6/25/2025 )

Aluminum 6/26/2025 12:29:15 PM100 µg/L 1ND
Boron 6/26/2025 12:29:15 PM50.0 µg/L 1117
Calcium 6/26/2025 12:29:15 PM50.0 µg/L 1166000
Copper 6/26/2025 12:29:15 PM5.00 µg/L 1ND
Iron 6/26/2025 12:29:15 PM50.0 µg/L 157.6
Magnesium 6/26/2025 12:29:15 PM50.0 µg/L 158300
Manganese 6/26/2025 12:29:15 PM20.0 µg/L 158.2
Potassium 6/26/2025 12:29:15 PM50.0 µg/L 12000
Selenium 6/26/2025 12:29:15 PM5.00 µg/L 1ND
Sodium 6/26/2025 12:29:15 PM500 µg/L 122800

ICP/MS - EPA 200.8 REV 5.4 Analyst: SM
(  Prep:  SW3010A  -  6/25/2025 )

Arsenic 7/7/2025 4:26:23 PM1.0 µg/L 1ND
Cadmium 7/7/2025 4:26:23 PM1.0 µg/L 1ND

HARDNESS - SM 2340B-2011 Analyst: KH
(  Prep:  SW3010A  -  6/25/2025 )

Total Hardness (As CaCO3) 6/26/20255 mg/L CaCO3 1654

MERCURY - EPA 245.1 REV 3.0 Analyst: AF
(  Prep:  E245.1  -  6/27/2025 )

Mercury 6/27/2025 12:54:42 PM0.0002 mg/L 1ND

ANIONS BY ION CHROMATOGRAPHY - EPA 300.0 REV 2.1 Analyst: GK
  

Chloride 7/2/2025 7:33:59 PM2.00 mg/L 210.0
Sulfate 7/4/2025 7:11:31 AM10.0 mg/L 10266

ALKALINITY TO PH 4.5 -SM 2320B-2011 Analyst: CRS
  

Alkalinity, Total (As CaCO3) 7/3/202510 mgCaCO3/L 1420

AMMONIA (NON-DISTILLED) - EPA 350.1 REV 2.0 Analyst: CP
  

Nitrogen, Ammonia (As N) 7/2/2025 9:49:51 AM0.1 mg/L 1ND
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Client Sample ID: 8908-SH

Collection Date: 6/20/2025 1:43:00 PM

Matrix: GROUNDWATER

Analyses Result Qual Units Date AnalyzedRL

CLIENT: Lockwood Hills LLC

Work Order: 250623060

DF

Lab Sample ID: 250623060-005

Adirondack Environmental Services, Inc Date: 17-Jul-25

PO-00338PO#:

Reference: Lockwood Ash Landfill  /  Lockwood Ash LF 

CONDUCTANCE AT 25C - SM 2510B-2011 Analyst: DG
  

Specific Conductance 7/2/20251 µmhos/cm 11130

TOTAL DISSOLVED SOLIDS - SM 2540C-2015 Analyst: NI
(  Prep:  Gen Prep  -  6/26/2025 )

TDS (Residue, Filterable) 6/30/20255 mg/L 1845
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Client Sample ID: 8909-D

Collection Date: 6/19/2025 11:03:00 AM

Matrix: GROUNDWATER

Analyses Result Qual Units Date AnalyzedRL

CLIENT: Lockwood Hills LLC

Work Order: 250623060

DF

Lab Sample ID: 250623060-006

Adirondack Environmental Services, Inc Date: 17-Jul-25

PO-00338PO#:

Reference: Lockwood Ash Landfill  /  Lockwood Ash LF 

FIELD-PH, RES CL2, AND TEMP ARE NOT ELAP CERTIFIABLE Analyst: FLD
  

pH  (E150.1) 6/19/2025 11:03:00 AMsu9.0
Static Water Level 6/19/2025 11:03:00 AMft45.44
Temperature  (E170.1) 6/19/2025 11:03:00 AMdeg C15
Turbidity  (E180.1) 6/19/2025 11:03:00 AM1.0 NTU>999

ICP METALS - EPA 6010C Analyst: KH
(  Prep:  SW3010A  -  6/25/2025 )

Aluminum 6/26/2025 12:33:29 PM100 µg/L 13790
Boron 6/26/2025 12:33:29 PM50.0 µg/L 1847
Calcium 6/26/2025 12:33:29 PM50.0 µg/L 195500
Copper 6/26/2025 12:33:29 PM5.00 µg/L 1ND
Iron 6/26/2025 12:33:29 PM50.0 µg/L 112500
Magnesium 6/26/2025 12:33:29 PM50.0 µg/L 119300
Manganese 6/26/2025 12:33:29 PM20.0 µg/L 1662
Potassium 6/26/2025 12:33:29 PM50.0 µg/L 11250
Selenium 6/26/2025 12:33:29 PM5.00 µg/L 1ND
Sodium 6/26/2025 12:33:29 PM500 µg/L 1187000

ICP/MS - EPA 200.8 REV 5.4 Analyst: SM
(  Prep:  SW3010A  -  6/25/2025 )

Arsenic 7/7/2025 4:29:59 PM1.0 µg/L 13.7
Cadmium 7/7/2025 4:29:59 PM1.0 µg/L 1ND

HARDNESS - SM 2340B-2011 Analyst: KH
(  Prep:  SW3010A  -  6/25/2025 )

Total Hardness (As CaCO3) 6/26/20255 mg/L CaCO3 1318

MERCURY - EPA 245.1 REV 3.0 Analyst: AF
(  Prep:  E245.1  -  6/27/2025 )

Mercury 6/27/2025 12:56:19 PM0.0002 mg/L 1ND

ANIONS BY ION CHROMATOGRAPHY - EPA 300.0 REV 2.1 Analyst: GK
  

Chloride 7/2/2025 7:52:58 PM2.00 mg/L 24.63
Sulfate 7/2/2025 7:52:58 PM2.00 mg/L 283.6

ALKALINITY TO PH 4.5 -SM 2320B-2011 Analyst: CRS
  

Alkalinity, Total (As CaCO3) 7/3/202510 mgCaCO3/L 1310

AMMONIA (NON-DISTILLED) - EPA 350.1 REV 2.0 Analyst: CP
  

Nitrogen, Ammonia (As N) 7/1/2025 10:20:02 AM0.1 mg/L 10.5

Page 13 of 57



Client Sample ID: 8909-D

Collection Date: 6/19/2025 11:03:00 AM

Matrix: GROUNDWATER

Analyses Result Qual Units Date AnalyzedRL

CLIENT: Lockwood Hills LLC

Work Order: 250623060

DF

Lab Sample ID: 250623060-006

Adirondack Environmental Services, Inc Date: 17-Jul-25

PO-00338PO#:

Reference: Lockwood Ash Landfill  /  Lockwood Ash LF 

CONDUCTANCE AT 25C - SM 2510B-2011 Analyst: DG
  

Specific Conductance 7/2/20251 µmhos/cm 1741

TOTAL DISSOLVED SOLIDS - SM 2540C-2015 Analyst: NI
(  Prep:  Gen Prep  -  6/25/2025 )

TDS (Residue, Filterable) 6/27/20255 mg/L 1730
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Client Sample ID: 8909-SH

Collection Date: 6/20/2025 11:17:00 AM

Matrix: GROUNDWATER

Analyses Result Qual Units Date AnalyzedRL

CLIENT: Lockwood Hills LLC

Work Order: 250623060

DF

Lab Sample ID: 250623060-007

Adirondack Environmental Services, Inc Date: 17-Jul-25

PO-00338PO#:

Reference: Lockwood Ash Landfill  /  Lockwood Ash LF 

FIELD-PH, RES CL2, AND TEMP ARE NOT ELAP CERTIFIABLE Analyst: FLD
  

pH  (E150.1) 6/20/2025 11:17:00 AMsu8.2
Static Water Level 6/20/2025 11:17:00 AMft11.63
Temperature  (E170.1) 6/20/2025 11:17:00 AMdeg C13
Turbidity  (E180.1) 6/20/2025 11:17:00 AM1.0 NTU14.9

ICP METALS - EPA 6010C Analyst: KH
(  Prep:  SW3010A  -  6/25/2025 )

Aluminum 6/26/2025 12:37:42 PM100 µg/L 1ND
Boron 6/26/2025 12:37:42 PM50.0 µg/L 1223
Calcium 6/26/2025 12:37:42 PM50.0 µg/L 126600
Copper 6/26/2025 12:37:42 PM5.00 µg/L 1ND
Iron 6/26/2025 12:37:42 PM50.0 µg/L 169.9
Magnesium 6/26/2025 12:37:42 PM50.0 µg/L 118300
Manganese 6/26/2025 12:37:42 PM20.0 µg/L 1ND
Potassium 6/26/2025 12:37:42 PM50.0 µg/L 11720
Selenium 6/26/2025 12:37:42 PM5.00 µg/L 1ND
Sodium 6/26/2025 12:37:42 PM500 µg/L 161300

ICP/MS - EPA 200.8 REV 5.4 Analyst: SM
(  Prep:  SW3010A  -  6/25/2025 )

Arsenic 7/7/2025 4:40:46 PM1.0 µg/L 15.5
Cadmium 7/7/2025 4:40:46 PM1.0 µg/L 1ND

HARDNESS - SM 2340B-2011 Analyst: KH
(  Prep:  SW3010A  -  6/25/2025 )

Total Hardness (As CaCO3) 6/26/20255 mg/L CaCO3 1142

MERCURY - EPA 245.1 REV 3.0 Analyst: AF
(  Prep:  E245.1  -  6/27/2025 )

Mercury 6/27/2025 12:57:56 PM0.0002 mg/L 1ND

ANIONS BY ION CHROMATOGRAPHY - EPA 300.0 REV 2.1 Analyst: GK
  

Chloride 7/2/2025 8:11:58 PM2.00 mg/L 2ND
Sulfate 7/2/2025 8:11:58 PM2.00 mg/L 2109

ALKALINITY TO PH 4.5 -SM 2320B-2011 Analyst: CRS
  

Alkalinity, Total (As CaCO3) 7/3/202510 mgCaCO3/L 1170

AMMONIA (NON-DISTILLED) - EPA 350.1 REV 2.0 Analyst: CP
  

Nitrogen, Ammonia (As N) 6/30/2025 9:46:16 AM0.1 mg/L 1ND
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Client Sample ID: 8909-SH

Collection Date: 6/20/2025 11:17:00 AM

Matrix: GROUNDWATER

Analyses Result Qual Units Date AnalyzedRL

CLIENT: Lockwood Hills LLC

Work Order: 250623060

DF

Lab Sample ID: 250623060-007

Adirondack Environmental Services, Inc Date: 17-Jul-25

PO-00338PO#:

Reference: Lockwood Ash Landfill  /  Lockwood Ash LF 

CONDUCTANCE AT 25C - SM 2510B-2011 Analyst: DG
  

Specific Conductance 7/2/20251 µmhos/cm 1533

TOTAL DISSOLVED SOLIDS - SM 2540C-2015 Analyst: NI
(  Prep:  Gen Prep  -  6/26/2025 )

TDS (Residue, Filterable) Z 6/30/20255 mg/L 1320
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Client Sample ID: 8910-D

Collection Date: 6/20/2025 12:17:00 PM

Matrix: GROUNDWATER

Analyses Result Qual Units Date AnalyzedRL

CLIENT: Lockwood Hills LLC

Work Order: 250623060

DF

Lab Sample ID: 250623060-008

Adirondack Environmental Services, Inc Date: 17-Jul-25

PO-00338PO#:

Reference: Lockwood Ash Landfill  /  Lockwood Ash LF 

FIELD-PH, RES CL2, AND TEMP ARE NOT ELAP CERTIFIABLE Analyst: FLD
  

pH  (E150.1) 6/20/2025 12:17:00 PMsu7.3
Static Water Level 6/20/2025 12:17:00 PMft25.08
Temperature  (E170.1) 6/20/2025 12:17:00 PMdeg C14
Turbidity  (E180.1) 6/20/2025 12:17:00 PM1.0 NTU31.1

ICP METALS - EPA 6010C Analyst: KH
(  Prep:  SW3010A  -  6/25/2025 )

Aluminum 6/26/2025 12:41:56 PM100 µg/L 1192
Boron 6/26/2025 12:41:56 PM50.0 µg/L 11490
Calcium 6/26/2025 12:41:56 PM50.0 µg/L 144400
Copper 6/26/2025 12:41:56 PM5.00 µg/L 1ND
Iron 6/26/2025 12:41:56 PM50.0 µg/L 1326
Magnesium 6/26/2025 12:41:56 PM50.0 µg/L 113400
Manganese 6/26/2025 12:41:56 PM20.0 µg/L 1ND
Potassium 6/26/2025 12:41:56 PM50.0 µg/L 12100
Selenium 6/26/2025 12:41:56 PM5.00 µg/L 1ND
Sodium 6/26/2025 12:41:56 PM500 µg/L 189400

ICP/MS - EPA 200.8 REV 5.4 Analyst: SM
(  Prep:  SW3010A  -  6/25/2025 )

Arsenic 7/7/2025 4:44:23 PM1.0 µg/L 1ND
Cadmium 7/7/2025 4:44:23 PM1.0 µg/L 1ND

HARDNESS - SM 2340B-2011 Analyst: KH
(  Prep:  SW3010A  -  6/25/2025 )

Total Hardness (As CaCO3) 6/26/20255 mg/L CaCO3 1166

MERCURY - EPA 245.1 REV 3.0 Analyst: AF
(  Prep:  E245.1  -  6/27/2025 )

Mercury 6/27/2025 12:59:34 PM0.0002 mg/L 1ND

ANIONS BY ION CHROMATOGRAPHY - EPA 300.0 REV 2.1 Analyst: GK
  

Chloride 7/2/2025 8:30:59 PM2.00 mg/L 212.3
Sulfate 7/4/2025 7:30:32 AM5.00 mg/L 5207

ALKALINITY TO PH 4.5 -SM 2320B-2011 Analyst: CRS
  

Alkalinity, Total (As CaCO3) 7/3/202510 mgCaCO3/L 1130

AMMONIA (NON-DISTILLED) - EPA 350.1 REV 2.0 Analyst: CP
  

Nitrogen, Ammonia (As N) 6/30/2025 10:12:23 AM0.1 mg/L 1ND
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Client Sample ID: 8910-D

Collection Date: 6/20/2025 12:17:00 PM

Matrix: GROUNDWATER

Analyses Result Qual Units Date AnalyzedRL

CLIENT: Lockwood Hills LLC

Work Order: 250623060

DF

Lab Sample ID: 250623060-008

Adirondack Environmental Services, Inc Date: 17-Jul-25

PO-00338PO#:

Reference: Lockwood Ash Landfill  /  Lockwood Ash LF 

CONDUCTANCE AT 25C - SM 2510B-2011 Analyst: DG
  

Specific Conductance 7/2/20251 µmhos/cm 1721

TOTAL DISSOLVED SOLIDS - SM 2540C-2015 Analyst: NI
(  Prep:  Gen Prep  -  6/26/2025 )

TDS (Residue, Filterable) 6/30/20255 mg/L 1450
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Client Sample ID: 8911-D

Collection Date: 6/19/2025 12:30:00 PM

Matrix: GROUNDWATER

Analyses Result Qual Units Date AnalyzedRL

CLIENT: Lockwood Hills LLC

Work Order: 250623060

DF

Lab Sample ID: 250623060-009

Adirondack Environmental Services, Inc Date: 17-Jul-25

PO-00338PO#:

Reference: Lockwood Ash Landfill  /  Lockwood Ash LF 

FIELD-PH, RES CL2, AND TEMP ARE NOT ELAP CERTIFIABLE Analyst: FLD
  

pH  (E150.1) 6/19/2025 12:30:00 PMsu7.4
Static Water Level 6/19/2025 12:30:00 PMft30.21
Temperature  (E170.1) 6/19/2025 12:30:00 PMdeg C15
Turbidity  (E180.1) 6/19/2025 12:30:00 PM1.0 NTU7.16

ICP METALS - EPA 6010C Analyst: KH
(  Prep:  SW3010A  -  6/25/2025 )

Aluminum 6/26/2025 12:46:10 PM100 µg/L 1ND
Boron 6/26/2025 12:46:10 PM50.0 µg/L 11180
Calcium 6/26/2025 12:46:10 PM50.0 µg/L 154000
Copper 6/26/2025 12:46:10 PM5.00 µg/L 1ND
Iron 6/26/2025 12:46:10 PM50.0 µg/L 190.0
Magnesium 6/26/2025 12:46:10 PM50.0 µg/L 118200
Manganese 6/26/2025 12:46:10 PM20.0 µg/L 163.8
Potassium 6/26/2025 12:46:10 PM50.0 µg/L 12410
Selenium 6/26/2025 12:46:10 PM5.00 µg/L 1ND
Sodium 6/26/2025 12:46:10 PM500 µg/L 196400

ICP/MS - EPA 200.8 REV 5.4 Analyst: SM
(  Prep:  SW3010A  -  6/25/2025 )

Arsenic 7/7/2025 4:48:00 PM1.0 µg/L 11.3
Cadmium 7/7/2025 4:48:00 PM1.0 µg/L 1ND

HARDNESS - SM 2340B-2011 Analyst: KH
(  Prep:  SW3010A  -  6/25/2025 )

Total Hardness (As CaCO3) 6/26/20255 mg/L CaCO3 1210

MERCURY - EPA 245.1 REV 3.0 Analyst: AF
(  Prep:  E245.1  -  6/27/2025 )

Mercury 6/27/2025 1:01:12 PM0.0002 mg/L 1ND

ANIONS BY ION CHROMATOGRAPHY - EPA 300.0 REV 2.1 Analyst: GK
  

Chloride 7/2/2025 8:50:00 PM2.00 mg/L 29.79
Sulfate 7/2/2025 8:50:00 PM2.00 mg/L 2192

ALKALINITY TO PH 4.5 -SM 2320B-2011 Analyst: CRS
  

Alkalinity, Total (As CaCO3) 7/3/202510 mgCaCO3/L 1210

AMMONIA (NON-DISTILLED) - EPA 350.1 REV 2.0 Analyst: CP
  

Nitrogen, Ammonia (As N) 7/1/2025 10:18:25 AM0.1 mg/L 10.1
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Client Sample ID: 8911-D

Collection Date: 6/19/2025 12:30:00 PM

Matrix: GROUNDWATER

Analyses Result Qual Units Date AnalyzedRL

CLIENT: Lockwood Hills LLC

Work Order: 250623060

DF

Lab Sample ID: 250623060-009

Adirondack Environmental Services, Inc Date: 17-Jul-25

PO-00338PO#:

Reference: Lockwood Ash Landfill  /  Lockwood Ash LF 

CONDUCTANCE AT 25C - SM 2510B-2011 Analyst: DG
  

Specific Conductance 7/2/20251 µmhos/cm 1791

TOTAL DISSOLVED SOLIDS - SM 2540C-2015 Analyst: NI
(  Prep:  Gen Prep  -  6/25/2025 )

TDS (Residue, Filterable) 6/27/20255 mg/L 1440
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Client Sample ID: 8911-SH

Collection Date: 6/20/2025 12:30:00 PM

Matrix: GROUNDWATER

Analyses Result Qual Units Date AnalyzedRL

CLIENT: Lockwood Hills LLC

Work Order: 250623060

DF

Lab Sample ID: 250623060-010

Adirondack Environmental Services, Inc Date: 17-Jul-25

PO-00338PO#:

Reference: Lockwood Ash Landfill  /  Lockwood Ash LF 

FIELD-PH, RES CL2, AND TEMP ARE NOT ELAP CERTIFIABLE Analyst: FLD
  

pH  (E150.1) 6/20/2025 12:30:00 PMsu7.6
Static Water Level 6/20/2025 12:30:00 PMft19.65
Temperature  (E170.1) 6/20/2025 12:30:00 PMdeg C13
Turbidity  (E180.1) 6/20/2025 12:30:00 PM1.0 NTU14.6

ICP METALS - EPA 6010C Analyst: KH
(  Prep:  SW3010A  -  6/25/2025 )

Aluminum 6/26/2025 12:50:23 PM100 µg/L 1ND
Boron 6/26/2025 12:50:23 PM50.0 µg/L 1379
Calcium 6/26/2025 12:50:23 PM50.0 µg/L 147400
Copper 6/26/2025 12:50:23 PM5.00 µg/L 1ND
Iron 6/26/2025 12:50:23 PM50.0 µg/L 1283
Magnesium 6/26/2025 12:50:23 PM50.0 µg/L 115200
Manganese 6/26/2025 12:50:23 PM20.0 µg/L 159.7
Potassium 6/26/2025 12:50:23 PM50.0 µg/L 11500
Selenium 6/26/2025 12:50:23 PM5.00 µg/L 1ND
Sodium 6/26/2025 12:50:23 PM500 µg/L 176500

ICP/MS - EPA 200.8 REV 5.4 Analyst: SM
(  Prep:  SW3010A  -  6/25/2025 )

Arsenic 7/7/2025 4:51:34 PM1.0 µg/L 112.5
Cadmium 7/7/2025 4:51:34 PM1.0 µg/L 1ND

HARDNESS - SM 2340B-2011 Analyst: KH
(  Prep:  SW3010A  -  6/25/2025 )

Total Hardness (As CaCO3) 6/26/20255 mg/L CaCO3 1181

MERCURY - EPA 245.1 REV 3.0 Analyst: AF
(  Prep:  E245.1  -  6/27/2025 )

Mercury 6/27/2025 1:02:48 PM0.0002 mg/L 1ND

ANIONS BY ION CHROMATOGRAPHY - EPA 300.0 REV 2.1 Analyst: GK
  

Chloride 7/2/2025 10:26:41 PM2.00 mg/L 210.7
Sulfate 7/4/2025 7:49:32 AM10.0 mg/L 10225

ALKALINITY TO PH 4.5 -SM 2320B-2011 Analyst: CRS
  

Alkalinity, Total (As CaCO3) 7/3/20254 mgCaCO3/L 196

AMMONIA (NON-DISTILLED) - EPA 350.1 REV 2.0 Analyst: CP
  

Nitrogen, Ammonia (As N) 6/30/2025 10:05:50 AM0.1 mg/L 10.3
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Client Sample ID: 8911-SH

Collection Date: 6/20/2025 12:30:00 PM

Matrix: GROUNDWATER

Analyses Result Qual Units Date AnalyzedRL

CLIENT: Lockwood Hills LLC

Work Order: 250623060

DF

Lab Sample ID: 250623060-010

Adirondack Environmental Services, Inc Date: 17-Jul-25

PO-00338PO#:

Reference: Lockwood Ash Landfill  /  Lockwood Ash LF 

CONDUCTANCE AT 25C - SM 2510B-2011 Analyst: DG
  

Specific Conductance 7/2/20251 µmhos/cm 1682

TOTAL DISSOLVED SOLIDS - SM 2540C-2015 Analyst: NI
(  Prep:  Gen Prep  -  6/26/2025 )

TDS (Residue, Filterable) 6/30/20255 mg/L 1465
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Client Sample ID: 8942-D

Collection Date: 6/20/2025 8:30:00 AM

Matrix: GROUNDWATER

Analyses Result Qual Units Date AnalyzedRL

CLIENT: Lockwood Hills LLC

Work Order: 250623060

DF

Lab Sample ID: 250623060-011

Adirondack Environmental Services, Inc Date: 17-Jul-25

PO-00338PO#:

Reference: Lockwood Ash Landfill  /  Lockwood Ash LF 

FIELD-PH, RES CL2, AND TEMP ARE NOT ELAP CERTIFIABLE Analyst: FLD
  

pH  (E150.1) 6/20/2025 8:30:00 AMsu7.5
Static Water Level 6/20/2025 8:30:00 AMft17.90
Temperature  (E170.1) 6/20/2025 8:30:00 AMdeg C14
Turbidity  (E180.1) 6/20/2025 8:30:00 AM1.0 NTU27.6

ICP METALS - EPA 6010C Analyst: KH
(  Prep:  SW3010A  -  6/25/2025 )

Aluminum 6/26/2025 1:03:05 PM100 µg/L 1ND
Boron 6/26/2025 1:03:05 PM50.0 µg/L 1281
Calcium 6/26/2025 1:03:05 PM50.0 µg/L 163700
Copper 6/26/2025 1:03:05 PM5.00 µg/L 1ND
Iron 6/26/2025 1:03:05 PM50.0 µg/L 1681
Magnesium 6/26/2025 1:03:05 PM50.0 µg/L 164600
Manganese 6/26/2025 1:03:05 PM20.0 µg/L 1158
Potassium 6/26/2025 1:03:05 PM50.0 µg/L 12620
Selenium 6/26/2025 1:03:05 PM5.00 µg/L 1ND
Sodium 6/26/2025 1:03:05 PM500 µg/L 139300

ICP/MS - EPA 200.8 REV 5.4 Analyst: SM
(  Prep:  SW3010A  -  6/25/2025 )

Arsenic 7/7/2025 4:55:07 PM1.0 µg/L 114.2
Cadmium 7/7/2025 4:55:07 PM1.0 µg/L 1ND

HARDNESS - SM 2340B-2011 Analyst: KH
(  Prep:  SW3010A  -  6/25/2025 )

Total Hardness (As CaCO3) 6/26/20255 mg/L CaCO3 1425

MERCURY - EPA 245.1 REV 3.0 Analyst: AF
(  Prep:  E245.1  -  6/27/2025 )

Mercury 6/27/2025 1:04:24 PM0.0002 mg/L 1ND

ANIONS BY ION CHROMATOGRAPHY - EPA 300.0 REV 2.1 Analyst: GK
  

Chloride 7/2/2025 11:04:51 PM2.00 mg/L 22.73
Sulfate 7/4/2025 9:27:48 AM10.0 mg/L 10226

ALKALINITY TO PH 4.5 -SM 2320B-2011 Analyst: CRS
  

Alkalinity, Total (As CaCO3) 7/3/202510 mgCaCO3/L 1290

AMMONIA (NON-DISTILLED) - EPA 350.1 REV 2.0 Analyst: CP
  

Nitrogen, Ammonia (As N) 7/2/2025 9:48:11 AM0.1 mg/L 10.3
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Client Sample ID: 8942-D

Collection Date: 6/20/2025 8:30:00 AM

Matrix: GROUNDWATER

Analyses Result Qual Units Date AnalyzedRL

CLIENT: Lockwood Hills LLC

Work Order: 250623060

DF

Lab Sample ID: 250623060-011

Adirondack Environmental Services, Inc Date: 17-Jul-25

PO-00338PO#:

Reference: Lockwood Ash Landfill  /  Lockwood Ash LF 

CONDUCTANCE AT 25C - SM 2510B-2011 Analyst: DG
  

Specific Conductance 7/2/20251 µmhos/cm 1889

TOTAL DISSOLVED SOLIDS - SM 2540C-2015 Analyst: NI
(  Prep:  Gen Prep  -  6/26/2025 )

TDS (Residue, Filterable) 6/30/20255 mg/L 1590
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Client Sample ID: 9306-SH

Collection Date: 6/19/2025 4:50:00 PM

Matrix: GROUNDWATER

Analyses Result Qual Units Date AnalyzedRL

CLIENT: Lockwood Hills LLC

Work Order: 250623060

DF

Lab Sample ID: 250623060-012

Adirondack Environmental Services, Inc Date: 17-Jul-25

PO-00338PO#:

Reference: Lockwood Ash Landfill  /  Lockwood Ash LF 

FIELD-PH, RES CL2, AND TEMP ARE NOT ELAP CERTIFIABLE Analyst: FLD
  

pH  (E150.1) 6/19/2025 4:50:00 PMsu7.4
Static Water Level 6/19/2025 4:50:00 PMft5.18
Temperature  (E170.1) 6/19/2025 4:50:00 PMdeg C14
Turbidity  (E180.1) 6/19/2025 4:50:00 PM1.0 NTU234

ICP METALS - EPA 6010C Analyst: KH
(  Prep:  SW3010A  -  6/25/2025 )

Aluminum 6/26/2025 1:07:20 PM100 µg/L 12460
Boron 6/26/2025 1:07:20 PM50.0 µg/L 180.7
Calcium 6/26/2025 1:07:20 PM50.0 µg/L 1103000
Copper 6/26/2025 1:07:20 PM5.00 µg/L 111.2
Iron 6/26/2025 1:07:20 PM50.0 µg/L 15960
Magnesium 6/26/2025 1:07:20 PM50.0 µg/L 168200
Manganese 6/26/2025 1:07:20 PM20.0 µg/L 1225
Potassium 6/26/2025 1:07:20 PM50.0 µg/L 13370
Selenium 6/26/2025 1:07:20 PM5.00 µg/L 1ND
Sodium 6/26/2025 1:07:20 PM500 µg/L 120100

ICP/MS - EPA 200.8 REV 5.4 Analyst: SM
(  Prep:  SW3010A  -  6/25/2025 )

Arsenic 7/7/2025 4:58:41 PM1.0 µg/L 16.8
Cadmium 7/7/2025 4:58:41 PM1.0 µg/L 1ND

HARDNESS - SM 2340B-2011 Analyst: KH
(  Prep:  SW3010A  -  6/25/2025 )

Total Hardness (As CaCO3) 6/26/20255 mg/L CaCO3 1538

MERCURY - EPA 245.1 REV 3.0 Analyst: AF
(  Prep:  E245.1  -  6/27/2025 )

Mercury 6/27/2025 1:06:00 PM0.0002 mg/L 1ND

ANIONS BY ION CHROMATOGRAPHY - EPA 300.0 REV 2.1 Analyst: GK
  

Chloride 7/2/2025 11:42:52 PM2.00 mg/L 2ND
Sulfate 7/2/2025 11:42:52 PM2.00 mg/L 281.1

ALKALINITY TO PH 4.5 -SM 2320B-2011 Analyst: CRS
  

Alkalinity, Total (As CaCO3) 7/3/202510 mgCaCO3/L 1350

AMMONIA (NON-DISTILLED) - EPA 350.1 REV 2.0 Analyst: CP
  

Nitrogen, Ammonia (As N) 7/2/2025 10:24:03 AM0.1 mg/L 1ND
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Client Sample ID: 9306-SH

Collection Date: 6/19/2025 4:50:00 PM

Matrix: GROUNDWATER

Analyses Result Qual Units Date AnalyzedRL

CLIENT: Lockwood Hills LLC

Work Order: 250623060

DF

Lab Sample ID: 250623060-012

Adirondack Environmental Services, Inc Date: 17-Jul-25

PO-00338PO#:

Reference: Lockwood Ash Landfill  /  Lockwood Ash LF 

CONDUCTANCE AT 25C - SM 2510B-2011 Analyst: DG
  

Specific Conductance 7/2/20251 µmhos/cm 1712

TOTAL DISSOLVED SOLIDS - SM 2540C-2015 Analyst: NI
(  Prep:  Gen Prep  -  6/25/2025 )

TDS (Residue, Filterable) 6/27/20255 mg/L 1410
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Client Sample ID: GW Dup 8909-D

Collection Date: 6/19/2025 11:03:00 AM

Matrix: GROUNDWATER

Analyses Result Qual Units Date AnalyzedRL

CLIENT: Lockwood Hills LLC

Work Order: 250623060

DF

Lab Sample ID: 250623060-013

Adirondack Environmental Services, Inc Date: 17-Jul-25

PO-00338PO#:

Reference: Lockwood Ash Landfill  /  Lockwood Ash LF 

FIELD-PH, RES CL2, AND TEMP ARE NOT ELAP CERTIFIABLE Analyst: FLD
  

pH  (E150.1) 6/19/2025 11:03:00 AMsu9.0
Static Water Level 6/19/2025 11:03:00 AMft45.44
Temperature  (E170.1) 6/19/2025 11:03:00 AMdeg C15
Turbidity  (E180.1) 6/19/2025 11:03:00 AM1.0 NTU>999

ICP METALS - EPA 6010C Analyst: KH
(  Prep:  SW3010A  -  6/25/2025 )

Aluminum 6/26/2025 1:11:33 PM100 µg/L 14310
Boron 6/26/2025 1:11:33 PM50.0 µg/L 1841
Calcium 6/26/2025 1:11:33 PM50.0 µg/L 192900
Copper 6/26/2025 1:11:33 PM5.00 µg/L 1ND
Iron 6/26/2025 1:11:33 PM50.0 µg/L 113300
Magnesium 6/26/2025 1:11:33 PM50.0 µg/L 119000
Manganese 6/26/2025 1:11:33 PM20.0 µg/L 1654
Potassium 6/26/2025 1:11:33 PM50.0 µg/L 11230
Selenium 6/26/2025 1:11:33 PM5.00 µg/L 1ND
Sodium 6/26/2025 1:11:33 PM500 µg/L 1186000

ICP/MS - EPA 200.8 REV 5.4 Analyst: SM
(  Prep:  SW3010A  -  6/25/2025 )

Arsenic 7/7/2025 5:02:16 PM1.0 µg/L 13.8
Cadmium 7/7/2025 5:02:16 PM1.0 µg/L 1ND

HARDNESS - SM 2340B-2011 Analyst: KH
(  Prep:  SW3010A  -  6/25/2025 )

Total Hardness (As CaCO3) 6/26/20255 mg/L CaCO3 1310

MERCURY - EPA 245.1 REV 3.0 Analyst: AF
(  Prep:  E245.1  -  6/27/2025 )

Mercury 6/27/2025 1:07:36 PM0.0002 mg/L 1ND

ANIONS BY ION CHROMATOGRAPHY - EPA 300.0 REV 2.1 Analyst: GK
  

Chloride 7/3/2025 12:01:53 AM2.00 mg/L 24.45
Sulfate 7/3/2025 12:01:53 AM2.00 mg/L 285.6

ALKALINITY TO PH 4.5 -SM 2320B-2011 Analyst: CRS
  

Alkalinity, Total (As CaCO3) 7/3/202510 mgCaCO3/L 1310

AMMONIA (NON-DISTILLED) - EPA 350.1 REV 2.0 Analyst: CP
  

Nitrogen, Ammonia (As N) 7/2/2025 9:57:56 AM0.1 mg/L 10.6
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Client Sample ID: GW Dup 8909-D

Collection Date: 6/19/2025 11:03:00 AM

Matrix: GROUNDWATER

Analyses Result Qual Units Date AnalyzedRL

CLIENT: Lockwood Hills LLC

Work Order: 250623060

DF

Lab Sample ID: 250623060-013

Adirondack Environmental Services, Inc Date: 17-Jul-25

PO-00338PO#:

Reference: Lockwood Ash Landfill  /  Lockwood Ash LF 

CONDUCTANCE AT 25C - SM 2510B-2011 Analyst: DG
  

Specific Conductance 7/2/20251 µmhos/cm 1738

TOTAL DISSOLVED SOLIDS - SM 2540C-2015 Analyst: NI
(  Prep:  Gen Prep  -  6/25/2025 )

TDS (Residue, Filterable) 6/27/20255 mg/L 1665
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Client Sample ID: GW Dep Drain 1

Collection Date: 6/20/2025 8:50:00 AM

Matrix: GROUNDWATER

Analyses Result Qual Units Date AnalyzedRL

CLIENT: Lockwood Hills LLC

Work Order: 250623060

DF

Lab Sample ID: 250623060-014

Adirondack Environmental Services, Inc Date: 17-Jul-25

PO-00338PO#:

Reference: Lockwood Ash Landfill  /  Lockwood Ash LF 

FIELD-PH, RES CL2, AND TEMP ARE NOT ELAP CERTIFIABLE Analyst: FLD
  

Dissolved Oxygen  (E360.1) 6/20/2025 8:50:00 AM0.10 mg/L4.45
Flow, GPD 6/20/2025 8:50:00 AMgal/day495
pH  (E150.1) 6/20/2025 8:50:00 AMsu7.4
Temperature  (E170.1) 6/20/2025 8:50:00 AMdeg C14
Turbidity  (E180.1) 6/20/2025 8:50:00 AM1.0 NTU9.66

ICP METALS - EPA 6010C Analyst: KH
(  Prep:  SW3010A  -  6/25/2025 )

Aluminum 6/26/2025 1:15:48 PM100 µg/L 1ND
Boron 6/26/2025 1:15:48 PM50.0 µg/L 12440
Calcium 6/26/2025 1:15:48 PM50.0 µg/L 1220000
Copper 6/26/2025 1:15:48 PM5.00 µg/L 1ND
Iron 6/26/2025 1:15:48 PM50.0 µg/L 1ND
Magnesium 6/26/2025 1:15:48 PM50.0 µg/L 184300
Manganese 6/26/2025 1:15:48 PM20.0 µg/L 1ND
Potassium 6/26/2025 1:15:48 PM50.0 µg/L 14490
Selenium 6/26/2025 1:15:48 PM5.00 µg/L 1ND
Sodium 6/26/2025 1:15:48 PM500 µg/L 134300

ICP/MS - EPA 200.8 REV 5.4 Analyst: SM
(  Prep:  SW3010A  -  6/25/2025 )

Arsenic 7/7/2025 5:05:50 PM1.0 µg/L 1ND
Cadmium 7/7/2025 5:05:50 PM1.0 µg/L 1ND

HARDNESS - SM 2340B-2011 Analyst: KH
(  Prep:  SW3010A  -  6/25/2025 )

Total Hardness (As CaCO3) 6/26/20255 mg/L CaCO3 1897

MERCURY - EPA 245.1 REV 3.0 Analyst: AF
(  Prep:  E245.1  -  6/27/2025 )

Mercury 6/27/2025 1:09:12 PM0.0002 mg/L 1ND

ANIONS BY ION CHROMATOGRAPHY - EPA 300.0 REV 2.1 Analyst: GK
  

Chloride 7/3/2025 12:20:53 AM2.00 mg/L 258.2
Sulfate 7/4/2025 9:46:58 AM20.0 mg/L 20658

ALKALINITY TO PH 4.5 -SM 2320B-2011 Analyst: CRS
  

Alkalinity, Total (As CaCO3) 7/3/202510 mgCaCO3/L 1370

AMMONIA (NON-DISTILLED) - EPA 350.1 REV 2.0 Analyst: CP
  

Nitrogen, Ammonia (As N) 6/30/2025 9:51:12 AM0.1 mg/L 1ND
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Client Sample ID: GW Dep Drain 1

Collection Date: 6/20/2025 8:50:00 AM

Matrix: GROUNDWATER

Analyses Result Qual Units Date AnalyzedRL

CLIENT: Lockwood Hills LLC

Work Order: 250623060

DF

Lab Sample ID: 250623060-014

Adirondack Environmental Services, Inc Date: 17-Jul-25

PO-00338PO#:

Reference: Lockwood Ash Landfill  /  Lockwood Ash LF 

CONDUCTANCE AT 25C - SM 2510B-2011 Analyst: DG
  

Specific Conductance 7/2/20251 µmhos/cm 11670

TOTAL DISSOLVED SOLIDS - SM 2540C-2015 Analyst: NI
(  Prep:  Gen Prep  -  6/26/2025 )

TDS (Residue, Filterable) 6/30/20255 mg/L 11420
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Client Sample ID: GW Dep Drain 3

Collection Date: 6/19/2025 2:33:00 PM

Matrix: GROUNDWATER

Analyses Result Qual Units Date AnalyzedRL

CLIENT: Lockwood Hills LLC

Work Order: 250623060

DF

Lab Sample ID: 250623060-015

Adirondack Environmental Services, Inc Date: 17-Jul-25

PO-00338PO#:

Reference: Lockwood Ash Landfill  /  Lockwood Ash LF 

FIELD-PH, RES CL2, AND TEMP ARE NOT ELAP CERTIFIABLE Analyst: FLD
  

Dissolved Oxygen  (E360.1) 6/19/2025 2:33:00 PM0.10 mg/L4.89
Flow, GPD 6/19/2025 2:33:00 PMgal/day399
pH  (E150.1) 6/19/2025 2:33:00 PMsu7.3
Temperature  (E170.1) 6/19/2025 2:33:00 PMdeg C17
Turbidity  (E180.1) 6/19/2025 2:33:00 PM1.0 NTU8.86

ICP METALS - EPA 6010C Analyst: KH
(  Prep:  SW3010A  -  6/25/2025 )

Aluminum 6/26/2025 1:20:02 PM100 µg/L 1ND
Boron 6/26/2025 1:20:02 PM50.0 µg/L 1160
Calcium 6/26/2025 1:20:02 PM50.0 µg/L 1154000
Copper 6/26/2025 1:20:02 PM5.00 µg/L 1ND
Iron 6/26/2025 1:20:02 PM50.0 µg/L 1180
Magnesium 6/26/2025 1:20:02 PM50.0 µg/L 135900
Manganese 6/26/2025 1:20:02 PM20.0 µg/L 193.1
Potassium 6/26/2025 1:20:02 PM50.0 µg/L 13410
Selenium 6/26/2025 1:20:02 PM5.00 µg/L 1ND
Sodium 6/26/2025 1:20:02 PM500 µg/L 115100

ICP/MS - EPA 200.8 REV 5.4 Analyst: SM
(  Prep:  SW3010A  -  6/25/2025 )

Arsenic 7/7/2025 5:09:25 PM1.0 µg/L 1ND
Cadmium 7/7/2025 5:09:25 PM1.0 µg/L 1ND

HARDNESS - SM 2340B-2011 Analyst: KH
(  Prep:  SW3010A  -  6/25/2025 )

Total Hardness (As CaCO3) 6/26/20255 mg/L CaCO3 1533

MERCURY - EPA 245.1 REV 3.0 Analyst: AF
(  Prep:  E245.1  -  6/27/2025 )

Mercury 6/27/2025 1:14:01 PM0.0002 mg/L 1ND

ANIONS BY ION CHROMATOGRAPHY - EPA 300.0 REV 2.1 Analyst: GK
  

Chloride 7/3/2025 12:39:53 AM2.00 mg/L 24.63
Sulfate 7/3/2025 12:39:53 AM2.00 mg/L 2191

ALKALINITY TO PH 4.5 -SM 2320B-2011 Analyst: CRS
  

Alkalinity, Total (As CaCO3) 7/3/202510 mgCaCO3/L 1400

AMMONIA (NON-DISTILLED) - EPA 350.1 REV 2.0 Analyst: CP
  

Nitrogen, Ammonia (As N) 6/30/2025 9:57:44 AM0.1 mg/L 1ND
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Client Sample ID: GW Dep Drain 3

Collection Date: 6/19/2025 2:33:00 PM

Matrix: GROUNDWATER

Analyses Result Qual Units Date AnalyzedRL

CLIENT: Lockwood Hills LLC

Work Order: 250623060

DF

Lab Sample ID: 250623060-015

Adirondack Environmental Services, Inc Date: 17-Jul-25

PO-00338PO#:

Reference: Lockwood Ash Landfill  /  Lockwood Ash LF 

CONDUCTANCE AT 25C - SM 2510B-2011 Analyst: DG
  

Specific Conductance 7/2/20251 µmhos/cm 1974

TOTAL DISSOLVED SOLIDS - SM 2540C-2015 Analyst: NI
(  Prep:  Gen Prep  -  6/25/2025 )

TDS (Residue, Filterable) 6/27/20255 mg/L 1670
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Client Sample ID: Leak Detection Syst.

Collection Date: 6/19/2025 9:53:00 AM

Matrix: GROUNDWATER

Analyses Result Qual Units Date AnalyzedRL

CLIENT: Lockwood Hills LLC

Work Order: 250623060

DF

Lab Sample ID: 250623060-016

Adirondack Environmental Services, Inc Date: 17-Jul-25

PO-00338PO#:

Reference: Lockwood Ash Landfill  /  Lockwood Ash LF 

FIELD-PH, RES CL2, AND TEMP ARE NOT ELAP CERTIFIABLE Analyst: FLD
  

Dissolved Oxygen  (E360.1) 6/19/2025 9:53:00 AM0.10 mg/L5.03
Flow, GPD 6/19/2025 9:53:00 AMgal/day38
pH  (E150.1) 6/19/2025 9:53:00 AMsu7.5
Temperature  (E170.1) 6/19/2025 9:53:00 AMdeg C17
Turbidity  (E180.1) 6/19/2025 9:53:00 AM1.0 NTU3.87

ICP METALS - EPA 6010C Analyst: KH
(  Prep:  SW3010A  -  6/25/2025 )

Aluminum 6/26/2025 1:24:15 PM100 µg/L 1ND
Boron 6/26/2025 1:24:15 PM50.0 µg/L 11710
Calcium 6/26/2025 1:24:15 PM50.0 µg/L 1311000
Copper 6/26/2025 1:24:15 PM5.00 µg/L 1ND
Iron 6/26/2025 1:24:15 PM50.0 µg/L 1ND
Magnesium 6/26/2025 1:24:15 PM50.0 µg/L 1144000
Manganese 6/26/2025 1:24:15 PM20.0 µg/L 1ND
Potassium 6/26/2025 1:24:15 PM50.0 µg/L 13580
Selenium 6/26/2025 1:24:15 PM5.00 µg/L 1ND
Sodium 6/26/2025 1:24:15 PM500 µg/L 178200

ICP/MS - EPA 200.8 REV 5.4 Analyst: SM
(  Prep:  SW3010A  -  6/25/2025 )

Arsenic 7/7/2025 5:13:00 PM1.0 µg/L 11.9
Cadmium 7/7/2025 5:13:00 PM1.0 µg/L 1ND

HARDNESS - SM 2340B-2011 Analyst: KH
(  Prep:  SW3010A  -  6/25/2025 )

Total Hardness (As CaCO3) 6/26/20255 mg/L CaCO3 11371

MERCURY - EPA 245.1 REV 3.0 Analyst: AF
(  Prep:  E245.1  -  6/27/2025 )

Mercury 6/27/2025 1:15:37 PM0.0002 mg/L 1ND

ANIONS BY ION CHROMATOGRAPHY - EPA 300.0 REV 2.1 Analyst: GK
  

Chloride 7/3/2025 12:58:53 AM2.00 mg/L 238.4
Sulfate 7/4/2025 10:05:59 AM50.0 mg/L 50944

ALKALINITY TO PH 4.5 -SM 2320B-2011 Analyst: CRS
  

Alkalinity, Total (As CaCO3) 7/3/202510 mgCaCO3/L 1510

AMMONIA (NON-DISTILLED) - EPA 350.1 REV 2.0 Analyst: CP
  

Nitrogen, Ammonia (As N) 7/2/2025 10:22:26 AM0.1 mg/L 1ND
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Client Sample ID: Leak Detection Syst.

Collection Date: 6/19/2025 9:53:00 AM

Matrix: GROUNDWATER

Analyses Result Qual Units Date AnalyzedRL

CLIENT: Lockwood Hills LLC

Work Order: 250623060

DF

Lab Sample ID: 250623060-016

Adirondack Environmental Services, Inc Date: 17-Jul-25

PO-00338PO#:

Reference: Lockwood Ash Landfill  /  Lockwood Ash LF 

CONDUCTANCE AT 25C - SM 2510B-2011 Analyst: DG
  

Specific Conductance 7/2/20251 µmhos/cm 12330

TOTAL DISSOLVED SOLIDS - SM 2540C-2015 Analyst: NI
(  Prep:  Gen Prep  -  6/25/2025 )

TDS (Residue, Filterable) 6/27/20255 mg/L 11970
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Client Sample ID: Under Drain 1

Collection Date: 6/19/2025 3:50:00 PM

Matrix: GROUNDWATER

Analyses Result Qual Units Date AnalyzedRL

CLIENT: Lockwood Hills LLC

Work Order: 250623060

DF

Lab Sample ID: 250623060-017

Adirondack Environmental Services, Inc Date: 17-Jul-25

PO-00338PO#:

Reference: Lockwood Ash Landfill  /  Lockwood Ash LF 

FIELD-PH, RES CL2, AND TEMP ARE NOT ELAP CERTIFIABLE Analyst: FLD
  

Dissolved Oxygen  (E360.1) 6/19/2025 3:50:00 PM0.10 mg/L4.88
Flow, GPD 6/19/2025 3:50:00 PMgal/day5707
pH  (E150.1) 6/19/2025 3:50:00 PMsu8.0
Temperature  (E170.1) 6/19/2025 3:50:00 PMdeg C15
Turbidity  (E180.1) 6/19/2025 3:50:00 PM1.0 NTU60.7

ICP METALS - EPA 6010C Analyst: KH
(  Prep:  SW3010A  -  6/25/2025 )

Aluminum 6/26/2025 1:28:29 PM100 µg/L 1ND
Boron 6/26/2025 1:28:29 PM50.0 µg/L 13130
Calcium 6/26/2025 1:28:29 PM50.0 µg/L 1284000
Copper 6/26/2025 1:28:29 PM5.00 µg/L 1ND
Iron 6/26/2025 1:28:29 PM50.0 µg/L 17140
Magnesium 6/26/2025 1:28:29 PM50.0 µg/L 168300
Manganese 6/26/2025 1:28:29 PM20.0 µg/L 1588
Potassium 6/26/2025 1:28:29 PM50.0 µg/L 113100
Selenium 6/26/2025 1:28:29 PM5.00 µg/L 133.1
Sodium 6/26/2025 1:28:29 PM500 µg/L 136200

LOW LEVEL MERCURY - EPA 1631E Analyst: WB
(  Prep:  1631E  -  6/27/2025 )

Mercury 6/30/20250.5 ng/L 1ND

ICP/MS - EPA 200.8 REV 5.4 Analyst: SM
(  Prep:  SW3010A  -  6/25/2025 )

Arsenic 7/7/2025 5:23:45 PM1.0 µg/L 153.9
Cadmium 7/7/2025 5:23:45 PM1.0 µg/L 11.1

HARDNESS - SM 2340B-2011 Analyst: KH
(  Prep:  SW3010A  -  6/25/2025 )

Total Hardness (As CaCO3) 6/26/20255 mg/L CaCO3 1989

MERCURY - EPA 245.1 REV 3.0 Analyst: AF
(  Prep:  E245.1  -  6/27/2025 )

Mercury 6/27/2025 1:17:14 PM0.0002 mg/L 1ND

ANIONS BY ION CHROMATOGRAPHY - EPA 300.0 REV 2.1 Analyst: GK
  

Chloride 7/3/2025 9:55:43 PM2.00 mg/L 214.0
Sulfate 7/7/2025 3:28:19 PM10.0 mg/L 10370

ALKALINITY TO PH 4.5 -SM 2320B-2011 Analyst: CRS
  

Alkalinity, Total (As CaCO3) 7/3/202510 mgCaCO3/L 1610
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Client Sample ID: Under Drain 1

Collection Date: 6/19/2025 3:50:00 PM

Matrix: GROUNDWATER

Analyses Result Qual Units Date AnalyzedRL

CLIENT: Lockwood Hills LLC

Work Order: 250623060

DF

Lab Sample ID: 250623060-017

Adirondack Environmental Services, Inc Date: 17-Jul-25

PO-00338PO#:

Reference: Lockwood Ash Landfill  /  Lockwood Ash LF 

AMMONIA (NON-DISTILLED) - EPA 350.1 REV 2.0 Analyst: CP
  

Nitrogen, Ammonia (As N) 6/30/2025 10:09:03 AM0.1 mg/L 10.1

CONDUCTANCE AT 25C - SM 2510B-2011 Analyst: DG
  

Specific Conductance 7/2/20251 µmhos/cm 11500

TOTAL DISSOLVED SOLIDS - SM 2540C-2015 Analyst: NI
(  Prep:  Gen Prep  -  6/25/2025 )

TDS (Residue, Filterable) 6/27/20255 mg/L 11140
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Client Sample ID: Under Drain 2

Collection Date: 6/19/2025 3:03:00 PM

Matrix: GROUNDWATER

Analyses Result Qual Units Date AnalyzedRL

CLIENT: Lockwood Hills LLC

Work Order: 250623060

DF

Lab Sample ID: 250623060-018

Adirondack Environmental Services, Inc Date: 17-Jul-25

PO-00338PO#:

Reference: Lockwood Ash Landfill  /  Lockwood Ash LF 

FIELD-PH, RES CL2, AND TEMP ARE NOT ELAP CERTIFIABLE Analyst: FLD
  

Dissolved Oxygen  (E360.1) 6/19/2025 3:03:00 PM0.10 mg/L5.27
Flow, GPD 6/19/2025 3:03:00 PMgal/day6087
pH  (E150.1) 6/19/2025 3:03:00 PMsu7.5
Temperature  (E170.1) 6/19/2025 3:03:00 PMdeg C15
Turbidity  (E180.1) 6/19/2025 3:03:00 PM1.0 NTU5.72

ICP METALS - EPA 6010C Analyst: KH
(  Prep:  SW3010A  -  6/25/2025 )

Aluminum 6/26/2025 1:32:42 PM100 µg/L 1ND
Boron 6/26/2025 2:31:55 PM500 µg/L 1035100
Calcium 6/26/2025 2:31:55 PM50000 µg/L 10615000
Copper 6/26/2025 1:32:42 PM5.00 µg/L 1ND
Iron 6/26/2025 1:32:42 PM50.0 µg/L 1596
Magnesium 6/26/2025 1:32:42 PM50.0 µg/L 186400
Manganese 6/26/2025 1:32:42 PM20.0 µg/L 1966
Potassium 6/26/2025 2:31:55 PM50000 µg/L 10147000
Selenium 6/26/2025 1:32:42 PM5.00 µg/L 117.2
Sodium 6/26/2025 2:31:55 PM50000 µg/L 10247000

ICP/MS - EPA 200.8 REV 5.4 Analyst: SM
(  Prep:  SW3010A  -  6/25/2025 )

Arsenic 7/7/2025 5:27:21 PM1.0 µg/L 14.6
Cadmium 7/7/2025 5:27:21 PM1.0 µg/L 12.3

HARDNESS - SM 2340B-2011 Analyst: KH
(  Prep:  SW3010A  -  6/25/2025 )

Total Hardness (As CaCO3) 6/26/20255 mg/L CaCO3 11891

MERCURY - EPA 245.1 REV 3.0 Analyst: AF
(  Prep:  E245.1  -  6/27/2025 )

Mercury 6/27/2025 1:18:51 PM0.0002 mg/L 1ND

ANIONS BY ION CHROMATOGRAPHY - EPA 300.0 REV 2.1 Analyst: GK
  

Chloride 7/3/2025 10:14:44 PM20.0 mg/L 20652
Sulfate 7/3/2025 10:14:44 PM20.0 mg/L 201450

ALKALINITY TO PH 4.5 -SM 2320B-2011 Analyst: CRS
  

Alkalinity, Total (As CaCO3) 7/3/202510 mgCaCO3/L 1330

AMMONIA (NON-DISTILLED) - EPA 350.1 REV 2.0 Analyst: CP
  

Nitrogen, Ammonia (As N) 6/30/2025 9:54:29 AM0.1 mg/L 11.7
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Client Sample ID: Under Drain 2

Collection Date: 6/19/2025 3:03:00 PM

Matrix: GROUNDWATER

Analyses Result Qual Units Date AnalyzedRL

CLIENT: Lockwood Hills LLC

Work Order: 250623060

DF

Lab Sample ID: 250623060-018

Adirondack Environmental Services, Inc Date: 17-Jul-25

PO-00338PO#:

Reference: Lockwood Ash Landfill  /  Lockwood Ash LF 

CONDUCTANCE AT 25C - SM 2510B-2011 Analyst: DG
  

Specific Conductance 7/2/20251 µmhos/cm 14440

TOTAL DISSOLVED SOLIDS - SM 2540C-2015 Analyst: NI
(  Prep:  Gen Prep  -  6/25/2025 )

TDS (Residue, Filterable) 6/27/20255 mg/L 13720
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Client Sample ID: Under Drain 3

Collection Date: 6/19/2025 2:50:00 PM

Matrix: GROUNDWATER

Analyses Result Qual Units Date AnalyzedRL

CLIENT: Lockwood Hills LLC

Work Order: 250623060

DF

Lab Sample ID: 250623060-019

Adirondack Environmental Services, Inc Date: 17-Jul-25

PO-00338PO#:

Reference: Lockwood Ash Landfill  /  Lockwood Ash LF 

FIELD-PH, RES CL2, AND TEMP ARE NOT ELAP CERTIFIABLE Analyst: FLD
  

Dissolved Oxygen  (E360.1) 6/19/2025 2:50:00 PM0.10 mg/L4.27
Flow, GPD 6/19/2025 2:50:00 PMgal/day430
pH  (E150.1) 6/19/2025 2:50:00 PMsu7.0
Temperature  (E170.1) 6/19/2025 2:50:00 PMdeg C16
Turbidity  (E180.1) 6/19/2025 2:50:00 PM1.0 NTU3.8

ICP METALS - EPA 6010C Analyst: KH
(  Prep:  SW3010A  -  6/25/2025 )

Aluminum 6/26/2025 1:36:56 PM100 µg/L 1ND
Boron 6/26/2025 2:44:37 PM500 µg/L 1037800
Calcium 6/26/2025 2:44:37 PM50000 µg/L 10761000
Copper 6/26/2025 1:36:56 PM5.00 µg/L 1ND
Iron 6/26/2025 1:36:56 PM50.0 µg/L 1ND
Magnesium 6/26/2025 1:36:56 PM50.0 µg/L 1103000
Manganese 6/26/2025 1:36:56 PM20.0 µg/L 1337
Potassium 6/26/2025 2:44:37 PM50000 µg/L 10156000
Selenium 6/26/2025 1:36:56 PM5.00 µg/L 129.2
Sodium 6/26/2025 2:44:37 PM50000 µg/L 10319000

ICP/MS - EPA 200.8 REV 5.4 Analyst: SM
(  Prep:  SW3010A  -  6/25/2025 )

Arsenic 7/7/2025 5:30:57 PM1.0 µg/L 1ND
Cadmium 7/7/2025 5:30:57 PM1.0 µg/L 11.6

HARDNESS - SM 2340B-2011 Analyst: KH
(  Prep:  SW3010A  -  6/25/2025 )

Total Hardness (As CaCO3) 6/26/20255 mg/L CaCO3 12324

MERCURY - EPA 245.1 REV 3.0 Analyst: AF
(  Prep:  E245.1  -  6/27/2025 )

Mercury 6/27/2025 1:20:28 PM0.0002 mg/L 1ND

ANIONS BY ION CHROMATOGRAPHY - EPA 300.0 REV 2.1 Analyst: GK
  

Chloride 7/3/2025 10:33:44 PM20.0 mg/L 20498
Sulfate 7/3/2025 10:33:44 PM20.0 mg/L 201700

ALKALINITY TO PH 4.5 -SM 2320B-2011 Analyst: CRS
  

Alkalinity, Total (As CaCO3) 7/3/202510 mgCaCO3/L 1340

AMMONIA (NON-DISTILLED) - EPA 350.1 REV 2.0 Analyst: CP
  

Nitrogen, Ammonia (As N) 6/30/2025 9:41:21 AM0.1 mg/L 1ND

Page 39 of 57



Client Sample ID: Under Drain 3

Collection Date: 6/19/2025 2:50:00 PM

Matrix: GROUNDWATER

Analyses Result Qual Units Date AnalyzedRL

CLIENT: Lockwood Hills LLC

Work Order: 250623060

DF

Lab Sample ID: 250623060-019

Adirondack Environmental Services, Inc Date: 17-Jul-25

PO-00338PO#:

Reference: Lockwood Ash Landfill  /  Lockwood Ash LF 

CONDUCTANCE AT 25C - SM 2510B-2011 Analyst: DG
  

Specific Conductance 7/2/20251 µmhos/cm 14350

TOTAL DISSOLVED SOLIDS - SM 2540C-2015 Analyst: NI
(  Prep:  Gen Prep  -  6/25/2025 )

TDS (Residue, Filterable) 6/27/20255 mg/L 13700
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Client Sample ID: Inlet to Pond

Collection Date: 6/19/2025 4:07:00 PM

Matrix: GROUNDWATER

Analyses Result Qual Units Date AnalyzedRL

CLIENT: Lockwood Hills LLC

Work Order: 250623060

DF

Lab Sample ID: 250623060-020

Adirondack Environmental Services, Inc Date: 17-Jul-25

PO-00338PO#:

Reference: Lockwood Ash Landfill  /  Lockwood Ash LF 

FIELD-PH, RES CL2, AND TEMP ARE NOT ELAP CERTIFIABLE Analyst: FLD
  

Dissolved Oxygen  (E360.1) 6/19/2025 4:07:00 PM0.10 mg/L4.37
Flow, GPD 6/19/2025 4:07:00 PMgal/day12174
pH  (E150.1) 6/19/2025 4:07:00 PMsu8.0
Temperature  (E170.1) 6/19/2025 4:07:00 PMdeg C15
Turbidity  (E180.1) 6/19/2025 4:07:00 PM1.0 NTU34

ICP METALS - EPA 6010C Analyst: KH
(  Prep:  SW3010A  -  6/25/2025 )

Aluminum 6/26/2025 1:41:09 PM100 µg/L 1ND
Boron 6/26/2025 1:41:09 PM50.0 µg/L 121200
Calcium 6/26/2025 1:41:09 PM50.0 µg/L 1481000
Copper 6/26/2025 1:41:09 PM5.00 µg/L 1ND
Iron 6/26/2025 1:41:09 PM50.0 µg/L 13540
Magnesium 6/26/2025 1:41:09 PM50.0 µg/L 177700
Manganese 6/26/2025 1:41:09 PM20.0 µg/L 1580
Potassium 6/26/2025 1:41:09 PM50.0 µg/L 196100
Selenium 6/26/2025 1:41:09 PM5.00 µg/L 140.6
Sodium 6/26/2025 1:41:09 PM500 µg/L 1200000

LOW LEVEL MERCURY - EPA 1631E Analyst: WB
(  Prep:  1631E  -  6/27/2025 )

Mercury 6/30/20250.5 ng/L 10.7

ICP/MS - EPA 200.8 REV 5.4 Analyst: SM
(  Prep:  SW3010A  -  6/25/2025 )

Arsenic 7/7/2025 5:34:33 PM1.0 µg/L 121.8
Cadmium 7/7/2025 5:34:33 PM1.0 µg/L 12.0

HARDNESS - SM 2340B-2011 Analyst: KH
(  Prep:  SW3010A  -  6/25/2025 )

Total Hardness (As CaCO3) 6/26/20255 mg/L CaCO3 11520

MERCURY - EPA 245.1 REV 3.0 Analyst: AF
(  Prep:  E245.1  -  6/27/2025 )

Mercury 6/27/2025 1:22:06 PM0.0002 mg/L 1ND

ANIONS BY ION CHROMATOGRAPHY - EPA 300.0 REV 2.1 Analyst: GK
  

Chloride 7/3/2025 10:52:44 PM20.0 mg/L 20333
Sulfate 7/3/2025 10:52:44 PM20.0 mg/L 201050

ALKALINITY TO PH 4.5 -SM 2320B-2011 Analyst: CRS
  

Alkalinity, Total (As CaCO3) 7/3/202510 mgCaCO3/L 1440
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Client Sample ID: Inlet to Pond

Collection Date: 6/19/2025 4:07:00 PM

Matrix: GROUNDWATER

Analyses Result Qual Units Date AnalyzedRL

CLIENT: Lockwood Hills LLC

Work Order: 250623060

DF

Lab Sample ID: 250623060-020

Adirondack Environmental Services, Inc Date: 17-Jul-25

PO-00338PO#:

Reference: Lockwood Ash Landfill  /  Lockwood Ash LF 

AMMONIA (NON-DISTILLED) - EPA 350.1 REV 2.0 Analyst: CP
  

Nitrogen, Ammonia (As N) 6/30/2025 10:00:59 AM0.1 mg/L 11.6

CONDUCTANCE AT 25C - SM 2510B-2011 Analyst: DG
  

Specific Conductance 7/2/20251 µmhos/cm 13190

TOTAL DISSOLVED SOLIDS - SM 2540C-2015 Analyst: NI
(  Prep:  Gen Prep  -  6/25/2025 )

TDS (Residue, Filterable) 6/27/20255 mg/L 12620
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Client Sample ID: Keuka Upstream

Collection Date: 6/19/2025 6:00:00 PM

Matrix: SURFACE WATER

Analyses Result Qual Units Date AnalyzedRL

CLIENT: Lockwood Hills LLC

Work Order: 250623060

DF

Lab Sample ID: 250623060-021

Adirondack Environmental Services, Inc Date: 17-Jul-25

PO-00338PO#:

Reference: Lockwood Ash Landfill  /  Lockwood Ash LF 

FIELD-PH, RES CL2, AND TEMP ARE NOT ELAP CERTIFIABLE Analyst: FLD
  

Dissolved Oxygen  (E360.1) 6/19/2025 6:00:00 PM0.10 mg/L3.73
pH  (E150.1) 6/19/2025 6:00:00 PMsu8.0
Temperature  (E170.1) 6/19/2025 6:00:00 PMdeg C24
Turbidity  (E180.1) 6/19/2025 6:00:00 PM1.0 NTU15.4

ICP METALS - EPA 6010C Analyst: KH
(  Prep:  SW3010A  -  6/25/2025 )

Aluminum 6/26/2025 2:02:19 PM100 µg/L 1ND
Boron 6/26/2025 2:02:19 PM50.0 µg/L 1ND
Calcium 6/26/2025 2:02:19 PM50.0 µg/L 134800
Copper 6/26/2025 2:02:19 PM5.00 µg/L 1ND
Iron 6/26/2025 2:02:19 PM50.0 µg/L 1126
Magnesium 6/26/2025 2:02:19 PM50.0 µg/L 110300
Manganese 6/26/2025 2:02:19 PM20.0 µg/L 1ND
Potassium 6/26/2025 2:02:19 PM50.0 µg/L 12350
Selenium 6/26/2025 2:02:19 PM5.00 µg/L 1ND
Sodium 6/26/2025 2:02:19 PM500 µg/L 120300

ICP/MS - EPA 200.8 REV 5.4 Analyst: SM
(  Prep:  SW3010A  -  6/25/2025 )

Arsenic 7/7/2025 5:38:09 PM1.0 µg/L 1ND
Cadmium 7/7/2025 5:38:09 PM1.0 µg/L 1ND

HARDNESS - SM 2340B-2011 Analyst: KH
(  Prep:  SW3010A  -  6/25/2025 )

Total Hardness (As CaCO3) 6/26/20255 mg/L CaCO3 1129

MERCURY - EPA 245.1 REV 3.0 Analyst: AF
(  Prep:  E245.1  -  7/1/2025 )

Mercury 7/1/2025 1:14:30 PM0.0002 mg/L 1ND

ANIONS BY ION CHROMATOGRAPHY - EPA 300.0 REV 2.1 Analyst: GK
  

Chloride 7/3/2025 11:11:43 PM2.00 mg/L 234.5
Sulfate 7/3/2025 11:11:43 PM2.00 mg/L 218.2

ALKALINITY TO PH 4.5 -SM 2320B-2011 Analyst: CRS
  

Alkalinity, Total (As CaCO3) 7/3/202510 mgCaCO3/L 1110

AMMONIA (NON-DISTILLED) - EPA 350.1 REV 2.0 Analyst: CP
  

Nitrogen, Ammonia (As N) 6/30/2025 10:10:44 AM0.1 mg/L 1ND
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Client Sample ID: Keuka Upstream

Collection Date: 6/19/2025 6:00:00 PM

Matrix: SURFACE WATER

Analyses Result Qual Units Date AnalyzedRL

CLIENT: Lockwood Hills LLC

Work Order: 250623060

DF

Lab Sample ID: 250623060-021

Adirondack Environmental Services, Inc Date: 17-Jul-25

PO-00338PO#:

Reference: Lockwood Ash Landfill  /  Lockwood Ash LF 

CONDUCTANCE AT 25C - SM 2510B-2011 Analyst: DG
  

Specific Conductance 7/2/20251 µmhos/cm 1360

TOTAL DISSOLVED SOLIDS - SM 2540C-2015 Analyst: NI
(  Prep:  Gen Prep  -  6/25/2025 )

TDS (Residue, Filterable) 6/27/20255 mg/L 1165
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Client Sample ID: Keuka Downstream

Collection Date: 6/19/2025 5:40:00 PM

Matrix: SURFACE WATER

Analyses Result Qual Units Date AnalyzedRL

CLIENT: Lockwood Hills LLC

Work Order: 250623060

DF

Lab Sample ID: 250623060-022

Adirondack Environmental Services, Inc Date: 17-Jul-25

PO-00338PO#:

Reference: Lockwood Ash Landfill  /  Lockwood Ash LF 

FIELD-PH, RES CL2, AND TEMP ARE NOT ELAP CERTIFIABLE Analyst: FLD
  

Dissolved Oxygen  (E360.1) 6/19/2025 5:40:00 PM0.10 mg/L3.85
pH  (E150.1) 6/19/2025 5:40:00 PMsu8.1
Temperature  (E170.1) 6/19/2025 5:40:00 PMdeg C24
Turbidity  (E180.1) 6/19/2025 5:40:00 PM1.0 NTU23.5

ICP METALS - EPA 6010C Analyst: KH
(  Prep:  SW3010A  -  6/25/2025 )

Aluminum 6/26/2025 2:15:01 PM100 µg/L 1ND
Boron 6/26/2025 2:15:01 PM50.0 µg/L 1ND
Calcium 6/26/2025 2:15:01 PM50.0 µg/L 136200
Copper 6/26/2025 2:15:01 PM5.00 µg/L 1ND
Iron 6/26/2025 2:15:01 PM50.0 µg/L 1166
Magnesium 6/26/2025 2:15:01 PM50.0 µg/L 110900
Manganese 6/26/2025 2:15:01 PM20.0 µg/L 1ND
Potassium 6/26/2025 2:15:01 PM50.0 µg/L 12470
Selenium 6/26/2025 2:15:01 PM5.00 µg/L 1ND
Sodium 6/26/2025 2:15:01 PM500 µg/L 120600

ICP/MS - EPA 200.8 REV 5.4 Analyst: SM
(  Prep:  SW3010A  -  6/25/2025 )

Arsenic 7/7/2025 5:48:51 PM1.0 µg/L 1ND
Cadmium 7/7/2025 5:48:51 PM1.0 µg/L 1ND

HARDNESS - SM 2340B-2011 Analyst: KH
(  Prep:  SW3010A  -  6/25/2025 )

Total Hardness (As CaCO3) 6/26/20255 mg/L CaCO3 1135

MERCURY - EPA 245.1 REV 3.0 Analyst: AF
(  Prep:  E245.1  -  7/1/2025 )

Mercury 7/1/2025 1:19:16 PM0.0002 mg/L 1ND

ANIONS BY ION CHROMATOGRAPHY - EPA 300.0 REV 2.1 Analyst: GK
  

Chloride 7/4/2025 12:48:25 AM2.00 mg/L 234.9
Sulfate 7/4/2025 12:48:25 AM2.00 mg/L 218.6

ALKALINITY TO PH 4.5 -SM 2320B-2011 Analyst: CRS
  

Alkalinity, Total (As CaCO3) 7/3/202510 mgCaCO3/L 1110

AMMONIA (NON-DISTILLED) - EPA 350.1 REV 2.0 Analyst: CP
  

Nitrogen, Ammonia (As N) 6/30/2025 10:07:27 AM0.1 mg/L 1ND
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Client Sample ID: Keuka Downstream

Collection Date: 6/19/2025 5:40:00 PM

Matrix: SURFACE WATER

Analyses Result Qual Units Date AnalyzedRL

CLIENT: Lockwood Hills LLC

Work Order: 250623060

DF

Lab Sample ID: 250623060-022

Adirondack Environmental Services, Inc Date: 17-Jul-25

PO-00338PO#:

Reference: Lockwood Ash Landfill  /  Lockwood Ash LF 

CONDUCTANCE AT 25C - SM 2510B-2011 Analyst: DG
  

Specific Conductance 7/2/20251 µmhos/cm 1370

TOTAL DISSOLVED SOLIDS - SM 2540C-2015 Analyst: NI
(  Prep:  Gen Prep  -  6/25/2025 )

TDS (Residue, Filterable) 6/27/20255 mg/L 1175
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Client Sample ID: Surface Water Dup

Collection Date: 6/19/2025 6:00:00 PM

Matrix: SURFACE WATER

Analyses Result Qual Units Date AnalyzedRL

CLIENT: Lockwood Hills LLC

Work Order: 250623060

DF

Lab Sample ID: 250623060-023

Adirondack Environmental Services, Inc Date: 17-Jul-25

PO-00338PO#:

Reference: Lockwood Ash Landfill  /  Lockwood Ash LF 

FIELD-PH, RES CL2, AND TEMP ARE NOT ELAP CERTIFIABLE Analyst: FLD
  

Dissolved Oxygen  (E360.1) 6/19/2025 6:00:00 PM0.10 mg/L3.73
pH  (E150.1) 6/19/2025 6:00:00 PMsu8.0
Temperature  (E170.1) 6/19/2025 6:00:00 PMdeg C24
Turbidity  (E180.1) 6/19/2025 6:00:00 PM1.0 NTU15.4

ICP METALS - EPA 6010C Analyst: KH
(  Prep:  SW3010A  -  6/25/2025 )

Aluminum 6/26/2025 2:19:15 PM100 µg/L 1ND
Boron 6/26/2025 2:19:15 PM50.0 µg/L 1ND
Calcium 6/26/2025 2:19:15 PM50.0 µg/L 134500
Copper 6/26/2025 2:19:15 PM5.00 µg/L 1ND
Iron 6/26/2025 2:19:15 PM50.0 µg/L 1123
Magnesium 6/26/2025 2:19:15 PM50.0 µg/L 110600
Manganese 6/26/2025 2:19:15 PM20.0 µg/L 1ND
Potassium 6/26/2025 2:19:15 PM50.0 µg/L 12220
Selenium 6/26/2025 2:19:15 PM5.00 µg/L 1ND
Sodium 6/26/2025 2:19:15 PM500 µg/L 120000

ICP/MS - EPA 200.8 REV 5.4 Analyst: SM
(  Prep:  SW3010A  -  6/25/2025 )

Arsenic 7/7/2025 5:52:25 PM1.0 µg/L 1ND
Cadmium 7/7/2025 5:52:25 PM1.0 µg/L 1ND

HARDNESS - SM 2340B-2011 Analyst: KH
(  Prep:  SW3010A  -  6/25/2025 )

Total Hardness (As CaCO3) 6/26/20255 mg/L CaCO3 1130

MERCURY - EPA 245.1 REV 3.0 Analyst: AF
(  Prep:  E245.1  -  7/1/2025 )

Mercury 7/1/2025 1:20:52 PM0.0002 mg/L 1ND

ANIONS BY ION CHROMATOGRAPHY - EPA 300.0 REV 2.1 Analyst: GK
  

Chloride 7/4/2025 1:26:37 AM2.00 mg/L 234.5
Sulfate 7/4/2025 1:26:37 AM2.00 mg/L 218.3

ALKALINITY TO PH 4.5 -SM 2320B-2011 Analyst: CRS
  

Alkalinity, Total (As CaCO3) 7/3/202510 mgCaCO3/L 1110

AMMONIA (NON-DISTILLED) - EPA 350.1 REV 2.0 Analyst: CP
  

Nitrogen, Ammonia (As N) 7/2/2025 10:28:58 AM0.1 mg/L 1ND
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Client Sample ID: Surface Water Dup

Collection Date: 6/19/2025 6:00:00 PM

Matrix: SURFACE WATER

Analyses Result Qual Units Date AnalyzedRL

CLIENT: Lockwood Hills LLC

Work Order: 250623060

DF

Lab Sample ID: 250623060-023

Adirondack Environmental Services, Inc Date: 17-Jul-25

PO-00338PO#:

Reference: Lockwood Ash Landfill  /  Lockwood Ash LF 

CONDUCTANCE AT 25C - SM 2510B-2011 Analyst: DG
  

Specific Conductance 7/2/20251 µmhos/cm 1361

TOTAL DISSOLVED SOLIDS - SM 2540C-2015 Analyst: NI
(  Prep:  Gen Prep  -  6/25/2025 )

TDS (Residue, Filterable) 6/27/20255 mg/L 1180
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Client Sample ID: Pond Grab

Collection Date: 6/20/2025 11:07:00 AM

Matrix: GROUNDWATER

Analyses Result Qual Units Date AnalyzedRL

CLIENT: Lockwood Hills LLC

Work Order: 250623060

DF

Lab Sample ID: 250623060-024

Adirondack Environmental Services, Inc Date: 17-Jul-25

PO-00338PO#:

Reference: Lockwood Ash Landfill  /  Lockwood Ash LF 

FIELD-PH, RES CL2, AND TEMP ARE NOT ELAP CERTIFIABLE Analyst: FLD
  

Dissolved Oxygen  (E360.1) 6/20/2025 11:07:00 AM0.10 mg/L4.23
pH  (E150.1) 6/20/2025 11:07:00 AMsu8.1
Temperature  (E170.1) 6/20/2025 11:07:00 AMdeg C25
Turbidity  (E180.1) 6/20/2025 11:07:00 AM1.0 NTU8.42

ICP METALS - EPA 6010C Analyst: KH
(  Prep:  SW3010A  -  6/25/2025 )

Aluminum 6/26/2025 2:23:29 PM100 µg/L 1ND
Boron 6/26/2025 2:23:29 PM50.0 µg/L 116300
Calcium 6/26/2025 2:23:29 PM50.0 µg/L 1245000
Copper 6/26/2025 2:23:29 PM5.00 µg/L 1ND
Iron 6/26/2025 2:23:29 PM50.0 µg/L 1261
Magnesium 6/26/2025 2:23:29 PM50.0 µg/L 158800
Manganese 6/26/2025 2:23:29 PM20.0 µg/L 1392
Potassium 6/26/2025 2:23:29 PM50.0 µg/L 176800
Selenium 6/26/2025 2:23:29 PM5.00 µg/L 110.3
Sodium 6/26/2025 2:23:29 PM500 µg/L 1164000

ICP/MS - EPA 200.8 REV 5.4 Analyst: SM
(  Prep:  SW3010A  -  6/25/2025 )

Arsenic 7/7/2025 5:55:59 PM1.0 µg/L 13.8
Cadmium 7/7/2025 5:55:59 PM1.0 µg/L 1ND

HARDNESS - SM 2340B-2011 Analyst: KH
(  Prep:  SW3010A  -  6/25/2025 )

Total Hardness (As CaCO3) 6/26/20255 mg/L CaCO3 1730

MERCURY - EPA 245.1 REV 3.0 Analyst: AF
(  Prep:  E245.1  -  7/1/2025 )

Mercury 7/1/2025 1:22:29 PM0.0002 mg/L 1ND

ANIONS BY ION CHROMATOGRAPHY - EPA 300.0 REV 2.1 Analyst: GK
  

Chloride 7/4/2025 2:04:37 AM10.0 mg/L 10268
Sulfate 7/4/2025 2:04:37 AM20.0 mg/L 10794

ALKALINITY TO PH 4.5 -SM 2320B-2011 Analyst: CRS
  

Alkalinity, Total (As CaCO3) 7/3/20254 mgCaCO3/L 176

AMMONIA (NON-DISTILLED) - EPA 350.1 REV 2.0 Analyst: CP
  

Nitrogen, Ammonia (As N) 7/1/2025 10:31:27 AM0.1 mg/L 1ND
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Client Sample ID: Pond Grab

Collection Date: 6/20/2025 11:07:00 AM

Matrix: GROUNDWATER

Analyses Result Qual Units Date AnalyzedRL

CLIENT: Lockwood Hills LLC

Work Order: 250623060

DF

Lab Sample ID: 250623060-024

Adirondack Environmental Services, Inc Date: 17-Jul-25

PO-00338PO#:

Reference: Lockwood Ash Landfill  /  Lockwood Ash LF 

CONDUCTANCE AT 25C - SM 2510B-2011 Analyst: DG
  

Specific Conductance 7/2/20251 µmhos/cm 12340

TOTAL DISSOLVED SOLIDS - SM 2540C-2015 Analyst: NI
(  Prep:  Gen Prep  -  6/26/2025 )

TDS (Residue, Filterable) 6/30/20255 mg/L 11740
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Client Sample ID: Field Blank

Collection Date: 6/19/2025 5:25:00 PM

Matrix: WATER

Analyses Result Qual Units Date AnalyzedRL

CLIENT: Lockwood Hills LLC

Work Order: 250623060

DF

Lab Sample ID: 250623060-025

Adirondack Environmental Services, Inc Date: 17-Jul-25

PO-00338PO#:

Reference: Lockwood Ash Landfill  /  Lockwood Ash LF 

ICP METALS - EPA 6010C Analyst: KH
(  Prep:  SW3010A  -  6/25/2025 )

Aluminum 6/26/2025 2:27:42 PM100 µg/L 1ND
Boron 6/26/2025 2:27:42 PM50.0 µg/L 1ND
Calcium 6/26/2025 2:27:42 PM50.0 µg/L 1ND
Copper 6/26/2025 2:27:42 PM5.00 µg/L 1ND
Iron 6/26/2025 2:27:42 PM50.0 µg/L 1ND
Magnesium 6/26/2025 2:27:42 PM50.0 µg/L 1ND
Manganese 6/26/2025 2:27:42 PM20.0 µg/L 1ND
Potassium 6/26/2025 2:27:42 PM50.0 µg/L 1ND
Selenium 6/26/2025 2:27:42 PM5.00 µg/L 1ND
Sodium 6/26/2025 2:27:42 PM500 µg/L 1ND

ICP/MS - EPA 200.8 REV 5.4 Analyst: SM
(  Prep:  SW3010A  -  6/25/2025 )

Arsenic 7/7/2025 6:06:44 PM1.0 µg/L 1ND
Cadmium 7/7/2025 6:06:44 PM1.0 µg/L 1ND

HARDNESS - SM 2340B-2011 Analyst: KH
(  Prep:  SW3010A  -  6/25/2025 )

Total Hardness (As CaCO3) 6/26/20255 mg/L CaCO3 1ND

MERCURY - EPA 245.1 REV 3.0 Analyst: AF
(  Prep:  E245.1  -  7/1/2025 )

Mercury 7/1/2025 1:27:19 PM0.0002 mg/L 1ND

ANIONS BY ION CHROMATOGRAPHY - EPA 300.0 REV 2.1 Analyst: GK
  

Chloride 7/4/2025 2:23:37 AM2.00 mg/L 2ND
Sulfate 7/4/2025 2:23:37 AM2.00 mg/L 2ND

ALKALINITY TO PH 4.5 -SM 2320B-2011 Analyst: CRS
  

Alkalinity, Total (As CaCO3) 7/3/20251 mgCaCO3/L 11

AMMONIA (NON-DISTILLED) - EPA 350.1 REV 2.0 Analyst: CP
  

Nitrogen, Ammonia (As N) 6/30/2025 9:47:54 AM0.1 mg/L 1ND

CONDUCTANCE AT 25C - SM 2510B-2011 Analyst: DG
  

Specific Conductance 7/2/20251 µmhos/cm 13

TOTAL DISSOLVED SOLIDS - SM 2540C-2015 Analyst: NI
(  Prep:  Gen Prep  -  6/25/2025 )

TDS (Residue, Filterable) 6/27/20255 mg/L 1ND
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Client Sample ID: LLHg Field Blank

Collection Date: 6/19/2025 5:25:00 PM

Matrix: WATER

Analyses Result Qual Units Date AnalyzedRL

CLIENT: Lockwood Hills LLC

Work Order: 250623060

DF

Lab Sample ID: 250623060-026

Adirondack Environmental Services, Inc Date: 17-Jul-25

PO-00338PO#:

Reference: Lockwood Ash Landfill  /  Lockwood Ash LF 

LOW LEVEL MERCURY - EPA 1631E Analyst: WB
(  Prep:  1631E  -  6/27/2025 )

Mercury 6/30/20250.5 ng/L 1ND
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Client Sample ID: GW Dep Drain 2

Collection Date: 6/19/2025 1:51:00 PM

Matrix: GROUNDWATER

Analyses Result Qual Units Date AnalyzedRL

CLIENT: Lockwood Hills LLC

Work Order: 250623060

DF

Lab Sample ID: 250623060-027

Adirondack Environmental Services, Inc Date: 17-Jul-25

PO-00338PO#:

Reference: Lockwood Ash Landfill  /  Lockwood Ash LF 

FIELD-PH, RES CL2, AND TEMP ARE NOT ELAP CERTIFIABLE Analyst: FLD
  

Observation 6/19/2025 1:51:00 PMNADry
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Client Sample ID: GW Dep Drain 4

Collection Date: 6/19/2025 1:53:00 PM

Matrix: GROUNDWATER

Analyses Result Qual Units Date AnalyzedRL

CLIENT: Lockwood Hills LLC

Work Order: 250623060

DF

Lab Sample ID: 250623060-028

Adirondack Environmental Services, Inc Date: 17-Jul-25

PO-00338PO#:

Reference: Lockwood Ash Landfill  /  Lockwood Ash LF 

FIELD-PH, RES CL2, AND TEMP ARE NOT ELAP CERTIFIABLE Analyst: FLD
  

Observation 6/19/2025 1:53:00 PMNADry
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Client Sample ID: Under Drain 5

Collection Date: 6/19/2025 2:30:00 PM

Matrix: GROUNDWATER

Analyses Result Qual Units Date AnalyzedRL

CLIENT: Lockwood Hills LLC

Work Order: 250623060

DF

Lab Sample ID: 250623060-029

Adirondack Environmental Services, Inc Date: 17-Jul-25

PO-00338PO#:

Reference: Lockwood Ash Landfill  /  Lockwood Ash LF 

FIELD-PH, RES CL2, AND TEMP ARE NOT ELAP CERTIFIABLE Analyst: FLD
  

Observation 6/19/2025 2:30:00 PMNADry
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Client Sample ID: 8910-SH

Collection Date: 6/20/2025 12:00:00 PM

Matrix: GROUNDWATER

Analyses Result Qual Units Date AnalyzedRL

CLIENT: Lockwood Hills LLC

Work Order: 250623060

DF

Lab Sample ID: 250623060-030

Adirondack Environmental Services, Inc Date: 17-Jul-25

PO-00338PO#:

Reference: Lockwood Ash Landfill  /  Lockwood Ash LF 

FIELD-PH, RES CL2, AND TEMP ARE NOT ELAP CERTIFIABLE Analyst: FLD
  

Observation 6/20/2025 12:00:00 PMNADid Not Recover
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Client Sample ID: 8405

Collection Date: 6/19/2025 1:50:00 PM

Matrix: GROUNDWATER

Analyses Result Qual Units Date AnalyzedRL

CLIENT: Lockwood Hills LLC

Work Order: 250623060

DF

Lab Sample ID: 250623060-031

Adirondack Environmental Services, Inc Date: 17-Jul-25

PO-00338PO#:

Reference: Lockwood Ash Landfill  /  Lockwood Ash LF 

FIELD-PH, RES CL2, AND TEMP ARE NOT ELAP CERTIFIABLE Analyst: FLD
  

Observation 6/19/2025 1:50:00 PMNADry
Static Water Level 6/19/2025 1:50:00 PMftNA
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