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Combined Waste Treatment 
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Combined Waste Treatment 
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B, Ca MW-62 None None 

Dry Fly Ash Disposal Area 
(DFADA) 

None None N/A N/A 

Return Water Pond (RWP) None None N/A N/A 

Multiunit 1 B, Ca, Cl, F MW-7, MW-8, MW-61, MW-
75 

Co, Mo MW-61, MW-75 

Upper Retention Sump (URS) B, Ca, Cl, F, pH MW-66, MW-67, MW-68, 
MW-69, MW-70 

F MW-66, MW-67, MW-68, MW-
69 

Corrective Action Summary 

CCR Unit Dates when the ACM was 
Initiated and Completed 

Date of Public Meeting 
Discussing the ACM 

Date when Remedy was 
Selected 

Dates when Remedy was 
Initiated and Completed 

Multiunit 1 2/13/2019; 6/14/2019 8/15/2022 and 8/16/2022 N/A N/A 

Upper Retention Sump (URS) 2/13/2019; 6/14/2019 8/15/2022 and 8/16/2022 N/A N/A 

Abbreviations: 
ACM ð Assessment of Corrective Measures Ā Only includes wells where statistical analyses have been performed (i.e., Downgradient CCR Monitoring System Wells) 
CCR ð Coal Combustion Residuals      
GWPS ð Groundwater Protection Standard    
N/A ð Not Applicable      
SSI ð statistically significant increase 
SSL ð statistically significant level 
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1 Ìąřłě^ŧWřÌěą 
This Annual Groundwater Monitoring and Corrective Action Report for 2024 (Annual Report) was prepared on 
behalf of Arizona Public Service Company (APS) by WSP USA Inc. (WSP), for the Four Corners Power Plant (FCPP 
or the Site) located in Fruitland, New Mexico. The Annual Report summarizes groundwater monitoring and 
corrective action activities conducted in 2024 to support compliance with coal combustion residuals (CCR) 
groundwater monitoring and corrective action requirements detailed in 40 Code of Federal Regulations (CFR) Part 
257 (herein referred to as the CCR Rule) (Federal Register, 2020). 

The CCR Rule became effective on October 19, 2015, and established standards for the disposal of CCR in landfills 
and surface impoundments (CCR units). In particular, the CCR Rule set forth groundwater monitoring and 
corrective action requirements for CCR units. The CCR Rule includes the requirement that an òannual 
groundwater monitoring and corrective action reportó be prepared by January 31 for the preceding calendar year 
(the reporting period). This Annual Report prepared for the 2024 calendar year is intended to document the 
status of the groundwater monitoring and corrective action programs for each CCR unit, summarize key actions 
completed, and forecast key activities for 2025. APS additionally considers this report to meet the semi-annual 
reporting requirements of 40 CFR §257.97(a) for selecting and designing remedies pursuant to the CCR Rule 
during the last half of 2024. 

The remainder of Section 1 provides a summary description of the power generating facility, the CCR units 
present at the facility, the facilityõs environmental setting that forms the basis for assessment of underlying 
groundwater conditions, and an overview of the CCR groundwater monitoring system. Section 2 presents key 
groundwater monitoring and corrective action activities performed during the reporting period. Sections 3 and 4 
summarize in further detail the activities performed for the groundwater monitoring and corrective action 
programs respectively during the reporting period. Key activities identified for the upcoming year are presented 
in Section 5.  

1.1 ŊÌřh V!Wô¹łěŧą^ 

1.1.1 FACILITY AND CCR UNIT DESCRIPTION 

Facility Description. FCPP is an operating power plant owned by APS and four other utilities. The plant burns 
low sulfur coal in two electrical generating units (Units 4 and 5) and has a net generating capacity of 
1,540 megawatts. FCPP formerly had five generating units and a capacity of 2,040 megawatts; Units 1, 2, and 3 
were retired in December 2013 and decommissioned between 2014 and 2016. Coal burned at the plant is generally 
sourced from the nearby Navajo Mine (Navajo Transitional Energy Company, 2025). 

Facility Location. The plant and associated infrastructure are located approximately 20 miles southwest of the 
city of Farmington in the Colorado Plateau physiographic province of northwestern New Mexico (Figure 1-1). 
The land on which the plant resides is leased from the Navajo Nation and is primarily located in Section 36, 
Township 29 North, and Range 16 West of the northwest quadrant of the New Mexico Principal Meridian and Base 
Line. 

CCR Unit Description. Plant infrastructure includes three single CCR units in the main plant area where the 
generating units are located (i.e., the Upper Retention Sump [URS], Combined Waste Treatment Pond [CWTP], and 
Return Water Pond [RWP]) and one single CCR unit (the Dry Fly Ash Disposal Area [DFADA]) and one CCR 
multiunit (referred to as Multiunit 1 comprised of the Lined Ash Impoundment [LAI] and Lined Decant Water 
Pond [LDWP]) to the west of the main plant area within the FCPP lease boundary (also known as the disposal area 
where CCR is currently and has historically been placed) (Figure 1-2). Table 1-1 summarizes the location, 
function, operation, size/construction, and history of each regulated unit. The boundaries of CCR units depicted 
in Figure 1-2 are based on available historical plans for the units. 
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1.1.2 ENVIRONMENTAL SETTING 

Unless otherwise noted, the following information is abstracted from the CCR Monitoring Well Network Report and 
Certification by AECOM Technical Services, Inc. (AECOM, 2017).  

Climate. The plant is located in a semi-arid climate on the western flank of the San Juan Basin. The area receives 
an average of 8.6 inches of precipitation and 12.6 inches of snow per year. 

Topography. The main plant area of the FCPP is located at an elevation of approximately 5,340 to 5,360 feet (ft) 
above mean sea level (amsl). The topography of the FCPP area is characterized by rolling terrain, steep 
escarpments, and incised drainages/arroyos. In the vicinity of the plant, the ground surface is relatively flat, 
sloping to the west at approximately 20 ft per mile; however, surface drainage immediately near Morgan Lake 
flows towards the lake. About one mile west of the plant, the level ground surface drops rapidly to 5,200 ft amsl. 
Chaco Wash (also known as Chaco River) is located west of the abrupt change in elevation and ephemerally flows 
north to the San Juan River. 

Surface Water Hydrology. FCPP is situated on the southern bank of Morgan Lake, an approximately 1,300-acre 
manufactured lake that has a maximum storage capacity of 39,000 acre-ft of water and supplies cooling water to 
the plant. Morgan Lake was formed by damming a westerly flowing stream (now known as ôNo Name Washõ) and 
is replenished by an underground pipeline (i.e., aqueduct) that routes flow from the San Juan River located 
approximately 3 miles north of the FCPP. The typical water surface elevation of the lake is approximately 5,330 ft 
amsl. Morgan Dam intermittently discharges in accordance with National Pollutant Discharge Elimination System 
(NPDES) Permit No. NN0000019 to ôNo Name Wash,õ which flows west of the lake to Chaco Wash. 

Site Geology. The San Juan Basin is a structural depression that lies at the eastern edge of the Colorado Plateau 
(Dames & Moore, 1988). The dominant geographic feature in the vicinity of FCPP is the Hogback Monocline 
located to the west of Chaco Wash; this monocline is a steep (38 degree) eastward-dipping flank composed of 
Cretaceous sedimentary rock (Dames & Moore, 1988).  

There are two ôuppermost geologic unitsõ that underlie the FCPP Site and immediate vicinity. These units are 
expected to influence groundwater flow and result in variations in naturally occurring constituent 
concentrations across the Site. The units are as follows: 

ñ Pictured Cliffs Sandstone: The Pictured Cliffs Sandstone is the uppermost geologic unit beneath the plant 
and the CCR units located in this vicinity (i.e., the URS, the CWTP, and the RWP as depicted in Figure 1-2). 
This unit is a fine- to medium-grained marine sandstone. The lower portions of the Pictured Cliffs Sandstone 
represent a transitional sequence between this formation and the underlying Lewis Shale as indicated by 
alternating thin beds of very fine-grained sandstone and silty shale. The Pictured Cliffs Sandstone forms a 
capstone on an exposed cliff face located between the main plant site and the CCR units located to the west 
(i.e., LAI, LDWP, and the DFADA).  

ñ Lewis Shale: The Lewis Shale is a marine shale that contains evaporite deposits resulting in naturally 
occurring saline groundwater conditions. The Lewis Shale is the uppermost geologic unit that underlies the 
LAI, LDWP, and DFADA and spans west of the Pictured Cliffs Sandstone cliff face approximately 1.5 miles 
westward to the base of the Hogback Monocline. The regional thickness of the Lewis Shale is approximately 
500 ft and is underlain by the Cliff House Sandstone. The Lewis Shale consists of a weathered shale subunit 
overlying a hard, unweathered shale subunit. The thickness of the weathered shale varies between 11 and 
47 ft with an average thickness of 30 ft within the vicinity of the Site (Dames & Moore, 1988). The weathered 
shale is not as thick when overlain by the Pictured Cliffs Sandstone in the vicinity of the plant site. At the 
RWP, subsurface investigations did not identify weathered Lewis Shale. The unweathered shale below the 
RWP dips to the northeast, towards Morgan Lake (Wood, 2020a). The Lewis Shale subunit contains thin 
sandstone lenses that vary in thickness from 1 to 7 ft; the sandstone is fine to very fine grained and cemented 
by calcium carbonate (Dames & Moore, 1988). The unweathered shale is significantly less permeable than the 
weathered shale. The unweathered shale is very fine grained to silty and contains periodic siltstone and 
sandstone lenses (Dames & Moore, 1988). The surface of the unweathered shale slopes towards the Chaco 
Wash in the disposal area at approximately the same slope as land surface (Dames & Moore, 1988) but 
displays some irregularity resulting in varying levels of saturated thickness in the weathered shale. The 
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weathered Lewis Shale is variably saturated and hydraulically interconnected with alluvial deposits of Chaco 
Wash. The low-permeability unweathered shale underlying the Pictured Cliffs Sandstone results in a perched 
saturated zone in this region. 

Applicable Hydrostratigraphy. Three general hydrostratigraphic units are conceptualized beneath the FCPP and 
associated CCR units. These units form the basis for the Conceptual Site Model (CSM) developed by AECOM 
(AECOM, 2017) for the purpose of designing the Site CCR groundwater monitoring system and establishing the 
working basis for statistically evaluating groundwater conditions underlying the Site. 

The first hydrostratigraphic unit (Pictured Cliffs Sandstone) is dominant under the plant area, which is located in 
an elevated area south of Morgan Lake (Figure 1-2). Three CCR units (the URS, CWTP, and RWP) reside within this 
area. The Pictured Cliffs Sandstone is saturated below the URS and the CWTP and thus serves as the uppermost 
water-bearing unit for these surface impoundments. While the Pictured Cliffs Sandstone is unsaturated beneath 
the RWP, this hydrostratigraphic unit is the uppermost water-bearing unit should a leak from the RWP occur (the 
underlying Unweathered Lewis Shale prevents appreciable vertical migration of groundwater). The Pictured Cliffs 
Sandstone extends from ground surface (between approximately 5,340 to 5,360 ft amsl) to approximately 5,300 ft 
amsl in the plant area. Groundwater underlying the URS and CWTP is strongly influenced by Morgan Lake (at a 
surface elevation of approximately 5,330 ft amsl) and generally flows northward towards the lake. However, 
construction and operations of the plant have resulted in disturbed ground conditions and associated impacts are 
not well understood.  

The second hydrostratigraphic unit (Weathered Lewis Shale/Alluvium) underlies the Pictured Cliffs Sandstone in 
the plant area and the Multiunit 1/DFADA CCR units in the disposal area, approximately 1 mile west of the plant 
(Figure 1-2). The Weathered Lewis Shale and the hydraulically connected alluvial deposits along Chaco Wash are 
designated as the uppermost water-bearing unit in the disposal area. Although the Weathered Lewis Shale is 
geologically continuous in this area, it is unsaturated in the vicinity of the DFADA. The water table in the 
Weathered Lewis Shale can exhibit local seasonal fluctuations that are attributed to interactions between rates of 
groundwater recharge and discharge (Dames & Moore, 1988) from/to Morgan Lake (based on proximity), 
historical unlined ponds, and Chaco Wash. Groundwater flow underlying the disposal area CCR units generally 
follows the surface topography and descends to the west-southwest in the disposal area, mainly in the weathered 
shale and in local alluvial channels that drain toward the Chaco Wash (APS, 2013).  

The third hydrostratigraphic unit (Unweathered Lewis Shale) consists of the Unweathered Lewis Shale geologic 
unit and is a regionally extensive confining unit that forms the base of the uppermost aquifers in the plant and 
disposal areas. The Unweathered Lewis Shale is not capable of yielding usable quantities of water and thus is not 
an aquifer. 

1.2 WWł ¹łěŧą^Ƙ!řhł āěąÌřěłÌą¹ ŊƣŊřhā  
Multiple monitoring wells are in place at FCPP to monitor groundwater conditions beneath the five Site CCR units 
to meet the requirements of CCR rules. Table 1-2 identifies each well with associated CCR unit information, the 
date of well installation, and summary well construction details. Figure 1-2 presents a map of the well locations. 

Installation of the FCPP CCR groundwater monitoring system is summarized in the CCR Monitoring Well Network 
Report and Certification (AECOM, 2017) and the Groundwater Monitoring Network Certification Report for the Return Water 
Pond (Wood, 2020a). Per the CCR Rule, Site monitoring systems are required to evaluate groundwater quality that 
is representative of background (i.e., groundwater that has not been affected by leakage from a CCR unit) and 
groundwater passing the downgradient boundary of each CCR unit, in the uppermost water-bearing 
hydrostratigraphic unit underlying the CCR unit. 

In addition to the CCR groundwater monitoring system wells, there are many non-CCR supplementary monitoring 
wells and extraction wells at the Site that are not part of the CCR groundwater monitoring systems but may 
provide useful information to the program. Groundwater extraction at the Site predates implementation of the 
CCR Rule. Although some extraction wells have been installed as part of interim response measures (see 
Section 4.3), many older extraction wells are inactive in terms of extraction operations, but the well can be 
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monitored to assess groundwater conditions. Table 1-2 and Figure 1-2 identify the supplemental and extraction 
wells. 

1.2.1 MONITORING SYSTEM DESCRIPTION 

1.2.1.1 BACKGROUND GROUNDWATER MONITORING WELLS  

Background water quality at the Site can be established by a single monitoring well or a group of monitoring 
wells. If a group of monitoring wells is used, these wells should be screened within the same lithologic unit and be 
supported by the CSM. The grouping and adequacy of background wells identified for FCPP to assess background 
water are adequate based on the current understanding of the geological and hydrostratigraphic conditions. 

The processes used to evaluate and select the CCR unit background monitoring wells are documented in the CCR 
Monitoring Well Network Report and Certification (AECOM, 2017) and the Groundwater Monitoring Network Certification 
Report for the Return Water Pond (Wood, 2020a). The selected background monitoring wells and the rationales in 
selecting them are summarized below by hydrostratigraphic unit. 

Background Wells for the Pictured Cliffs Sandstone. Three wells (MW-71, MW-72, and MW-73) are used to 
determine background groundwater quality for the URS, the CWTP, and the RWP in the Pictured Cliffs Sandstone 
(Table 1-2 and Figure 1-2).  

MW-71, MW-72, and MW-73 are considered representative of unimpacted groundwater even though they are not 
located upgradient of the RWP. Exploratory borings advanced during the design of the RWP CCR Monitoring 
System indicated that the Pictured Cliffs Sandstone upgradient of the RWP is unsaturated.  

Background Wells for the Weathered Lewis Shale/Alluvium. Water in the Weathered Lewis Shale/Alluvium is 
perched and sourced by localized surface water infiltration. The hydrogeological regime, as well as the fractured 
nature of weathered shale, contributes to difficulties in reliably locating saturated sediments in the subsurface. 
On that basis, seven wells upgradient of Multiunit 1 and the DFADA, including MW-12R1, MW-43, MW-49A, MW-
51, MW-50A, MW-55R, and MW-74, are designated to assess background groundwater quality for the Weathered 
Lewis Shale/Alluvium (Table 1-2 and Figure 1-2). Background well, MW-12R1 has been dry for the last four years 
and no groundwater samples have been collected from this location in recent years. Many of these wells are 
routinely either dry or have a limited saturated thickness that precludes sampling; the wells are included in the 
program should conditions change in the future.  

The FCPP SDAWP (WSP, 2023a) suggested that M-49A is susceptible to contamination and further evaluation and 
site investigations should be considered to determine if current background well designations are appropriate for 
the Multiunit. The adequacy of designated background monitoring wells is assessed on an ongoing basis. 

1.2.1.2 DOWNGRADIENT CCR MONITORING WELL NETWORKS  

A total of 27 CCR compliance wells are used to monitor groundwater conditions downgradient of each CCR unit 
(Table 1-2 and Figure 1-2). Downgradient waste boundary wells assess for leakage from each CCR unit, and the 
remaining downgradient wells evaluate the nature and extent of groundwater conditions associated with 
identified releases from CCR units. Of the 27 downgradient or downgradient boundary wells, 16 are installed in 
the Pictured Cliffs Sandstone. The remaining 11 downgradient or downgradient boundary wells are completed in 
the Weathered Lewis Shale/Alluvium. The grouping of monitoring wells, spatial density, and coverage of the 
monitoring well network is adequate based on the current understanding of the geological and 
hydrostratigraphic conditions. These wells are identified by respective CCR unit, as described below: 

URS Downgradient Wells (Pictured Cliffs Sandstone). Before the URS was demolished and replaced with the 
Upper Retention Tank (URT), the groundwater flow direction underlying the URS was radially outward from the 
CCR unit. On that basis, five downgradient boundary wells, MW-66, MW-67, MW-68, MW-69, MW-70, and four 
downgradient wells, MW-83, MW-84, MW-85, and MW-86, were installed around the perimeter and downgradient 
of the URS to evaluate leakage and the extent of groundwater impacts, respectively. The URS downgradient wells 
are screened within the Pictured Cliffs Sandstone hydrostratigraphic unit. 
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CWTP Downgradient Wells (Pictured Cliffs Sandstone). Similar to the URS, the groundwater flow direction 
underlying the CWTP was inferred to be radially outward from the CCR unit at the time the monitoring system 
was designed. Four downgradient boundary wells, MW-62, MW-63, MW-64, and MW-65 were installed around the 
perimeter of the CWTP. The CCR Monitoring Well Network Report and Certification (AECOM, 2017) identifies these 
wells as screened within the Pictured Cliffs Sandstone hydrostratigraphic unit. However, additional review of 
boring logs conducted as part of an Alternative Source Demonstration (ASD) in 2019 for the CWTP (Wood, 2020b) 
indicates that MW-62 and MW-63 are screened in non-native embankment fill materials, including Weathered 
Lewis Shale and bottom ash, that appear to influence the water quality of samples collected from these wells.  

RWP Downgradient Wells (Pictured Cliffs Sandstone). Three downgradient boundary monitoring wells are 
installed within the Pictured Cliffs Sandstone hydrostratigraphic unit on the northeastern edge of the RWP ð MW-
88, MW-89, and MW-90. The Pictured Cliffs Sandstone is unsaturated beneath the RWP, and the wells are installed 
directly above the aquitard created by the underlying Unweathered Lewis Shale, which dips towards the 
northeast beneath the RWP. The groundwater monitoring system is designed to detect releases from the RWP, as 
a release would likely migrate vertically downward through the relatively permeable Pictured Cliffs Sandstone to 
the underlying Unweathered Lewis Shale, then migrate laterally along the surface of the aquitard. The next 
underlying aquifer (in the Cliff House Sandstone) is separated from the CCR unit by several hundred feet of the 
Unweathered Lewis Shale. 

Multiunit 1 Downgradient Wells (Weathered Lewis Shale/Alluvium). Six downgradient boundary monitoring 
wells are in place along the toe of the western to southwestern edge of Multiunit 1 ð MW-07, MW-08, MW-40R, 
MW-61, MW-75, and MW-76. In 2018, to characterize the nature and extent of impacts from the unit, 
downgradient monitoring well MW-87 was installed at the western lease boundary near the Chaco Wash. 
Monitoring data collected during both events are discussed further in Section 3.2. The screened interval for each 
Multiunit 1 downgradient well resides within the Weathered Lewis Shale/Alluvium hydrostratigraphic unit. 

DFADA Downgradient Wells (Weathered Lewis Shale/Alluvium). Four downgradient boundary monitoring 
wells are identified downgradient of the DFADA: MW-10, MW-13, MW-44, and MW-48. Each well, except MW-48, is 
screened within the Weathered Lewis Shale/Alluvium hydrostratigraphic unit. The screened interval for MW-48 
resides within the Unweathered Lewis Shale hydrostratigraphic unit. The groundwater monitoring system was 
designed to detect releases because the next underlying aquifer (in the Cliff House Sandstone) is separated from 
the CCR unit by several hundred ft of Lewis Shale. The downgradient DFADA wells are generally dry; however, 
insignificant amounts of condensate are known to sometimes accumulate in the wells. Excluding condensate, the 
wells were dry in 2024. Monitoring data collected during both events are discussed further in Section 3.2.  

1.2.2 IMPLEMENTED CHANGES TO MONITORING SYSTEM 

No changes to the current certified monitoring systems occurred during the 2024 reporting period.  
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2 Ŋŧāā!łƣ ě· ôhƣ !WřÌěąŊ 
Wěāľöhřh^  

A summary of key actions conducted at the Site during 2024 to address CCR Rule requirements is as follows: 

ñ Documentation of Groundwater Monitoring Activities Conducted in 2023 ð 40 CFR §257.90(e) requires that an Annual 
Groundwater Monitoring and Corrective Action Report for applicable sites be prepared for existing CCR units 
annually on January 31 of the following year. During the reporting period, the Annual Groundwater Monitoring 
and Corrective Action Report for 2023 (WSP, 2024) was prepared, placed in the facilityõs operating record, and 
posted to the APSõs CCR information webpage in accordance with 40 CFR §257.105(h)(1) and 40 CFR 
§257.106(h)(1).  

ñ Continuation of the Detection Monitoring Program at the DFADA and RWP ð 40 CFR §257.94(b) requires the 
continuation of detection monitoring at a semi-annual frequency for Appendix III constituents at CCR units 
where statistical analysis of Appendix III constituent data do not indicate a statistically significant increase 
(SSI) over background. Section 3.2 presents the results of detection monitoring data collected on a semi-
annual basis from the DFADA and RWP in 2024. 

ñ Continuation of the Assessment Monitoring Program at the CWTP ð 40 CFR §257.95 requires the continuation of 
assessment monitoring at a semi-annual frequency for Appendix IV constituents. Section 3.3 presents the 
results of assessment monitoring data collected on a semi-annual basis from the CWTP in 2024. 

ñ Statistical Analyses of Appendix IV Constituents at the CWTP ð 40 CFR §257.93(h) requires routine statistical 
analysis of Appendix IV constituent data from the CCR units in assessment monitoring. During the reporting 
period, two statistical analyses were performed using updated Appendix IV constituent data collected from 
CWTP monitoring wells. The statistical analyses are summarized in Section 3.3. 

ñ Statistical Analyses to Evaluate Background Threshold Values (BTVs) - In accordance with the Statistical Data 
Analysis Work Plan (SDAWP; WSP, 2023a) background limits should be updated periodically to account for 
intrinsic temporal variations in groundwater conditions and maintain an adequate statistical power. The 
statistical analyses are summarized in Section 3.3.2 for the Multiunit and URS.  

ñ Preparation of a Semi-annual Progress Report on Remedy Selection for Multiunit 1 and the URS ð 40 CFR §257.97(a) 
requires the preparation of semi-annual reports, which document the progress of remedy selection for CCR 
units that have impacted groundwater. The ninth semi-annual report was prepared to fulfill that 
requirement in July 2024 of the reporting period (Section 4.5). Activities supporting remedy selection 
conducted during the second semi-annual reporting period of 2024 are summarized in Section 4.4.  

ñ Completion of a Fluoride Split-Sampling Laboratory Analysis ð A split method analysis was performed on data 
collected during the November 2023 monitoring event and the results were reported during the 2024 
reporting period. The precision and accuracy of the split sampling data is presented in a Technical 
Memorandum including recommendations based on the results of the evaluation. The split method analysis 
is summarized in Section 3.1.1. and included as an appendix to this report.  

ñ Interim Response Measures at the URS ð Startup of groundwater extraction from CM-01 and CM-02 began in 
February 2022 and APS continued to operate the seepage extraction system throughout the reporting period. 
The extracted groundwater is discharged into a plant sump for reuse in plant operations. The 2024 URS 
extraction well operations are summarized in Section 4.3 

ñ Interim Response Measures at the Multiunit 1 ð APS operated the Northern Intercept Trench (NIT) and Southern 
Intercept Trench (SIT) throughout the reporting period to intercept and collect seepage from Multiunit 1 and 
closed surface impoundments. The extracted groundwater is reused in plant operations. The 2024 NIT and 
SIT operations are summarized in Section 4.3. 

ñ Continuation of the CWTP Dredging Program ð APS completed removal of CCR from the CWTP through 
mechanical excavation and hydraulic dredging. Documentation of the removal will be completed in 2025. 

ñ Well Construction at URS. APS installed four wells north of the URT, including two supplementary monitoring 
wells (URS-05 and URS-08) and two inactive extraction wells (URS-06 and URS-07). The installation began in 
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December 2023 and development was completed in January 2024. A technical report documenting that work, 
dated March 27, 2024, with an addendum dated April 4, 2024 is included in Appendix A.  

ñ Chaco Wash Flow Measurement Station ð The Chaco Wash flow measurement station was evaluated and 
maintenance performed in June 2024. The maintenance report is included in Appendix B.  
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3 ¹łěŧą^Ƙ!řhł āěąÌřěłÌą¹ 
ľłě¹ł!ā  

The groundwater monitoring and corrective action process defined in the CCR Rule includes a phased approach to 
groundwater monitoring, leading (if applicable) to the establishment of groundwater protection standards 
(GWPSs) for each CCR unit. Exceedances of the GWPSs that are determined to be statistically significant can 
trigger requirements for additional groundwater characterization and corrective measures assessment followed 
by implementation of a corrective action program. 

The first phase of groundwater monitoring is the detection monitoring phase. Detection monitoring focuses on a 
set of CCR constituents (listed in Appendix III of the CCR Rule) that are more mobile and generally present at 
higher concentrations. These attributes can contribute to making constituents readily quantified and early 
indicators of a potential release from a CCR unit to groundwater. If SSIs are detected for Appendix III constituent 
over established background levels, otherwise known as background threshold values (BTVs), in downgradient 
waste boundary wells and cannot be demonstrated to be associated with a source other than the CCR unit, the 
groundwater monitoring moves into the second phase, assessment monitoring. Table 3-1 and 3-2 summarizes 
the BTVs for Site CCR units. 

The second phase of groundwater monitoring focuses on the constituents listed in Appendix IV of the CCR Rule. 
The Appendix IV constituents are generally less mobile and typically occur at lower concentrations in 
groundwater than the Appendix III constituents. Concentrations of Appendix IV constituents in downgradient 
wells are compared to established GWPSs. The GWPSs, established for Appendix IV constituents only, are the 
higher of either the federal Safe Drinking Water Act Maximum Contaminant Level, alternative human health risk-
based GWPSs established in the CCR Rule, or the BTV calculated for each constituent. Table 3-1 summarizes the 
GWPSs for Site CCR units. 

3.1 ľłě¹ł!ā Ŋř!řŧŊ 
Based on available Appendix III and Appendix IV concentrations and statistical analyses completed as of the end 
of the 2024 reporting period, the DFADA and RWP are currently in detection groundwater monitoring and the 
CWTP is currently in assessment groundwater monitoring. During the 2024 reporting period, all DFADA and RWP 
downgradient compliance wells continued to be dry and, therefore, precluded groundwater sampling and 
groundwater quality evaluation. The URS and Multiunit 1 (the LAI/LDWP) are in corrective action and continue to 
be monitored as part of the assessment groundwater monitoring program. 

Summaries of groundwater monitoring program activities performed during the reporting period are presented 
in the following sections. 

3.1.1 PROBLEMS ENCOUNTERED AND RESOLUTIONS TO PROBLEMS 

The following problems and associated resolutions were encountered during the reporting period:  

ñ During the first semi-annual 2024 event, Eurofins TestAmerica Laboratories (Eurofins) demonstrated issues 
with inconsistent sample dilution factors (DFs) and reporting limits (RLs), similar to those experienced in 
recent years (Wood 2021, 2022, WSP 2023, 2024). Following the first semi-annual 2023 monitoring event, 
during which fluoride analyses exceeded BTVs, WSP and APS met extensively with Eurofins to seek a 
resolution. This resolution included updating the project notes with the maximum allowable DFs and RLs and 
conducting an evaluation during the second semi-annual 2024 event of an alternative analytical method 
recommended by Eurofins, United States Environmental Protection Agency (USEPA) Method 9056A.  
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The second semi-annual 2023 monitoring event evaluation, conducted by WSP, included a split-sample 
analysis to compare the performance of the groundwater monitoring programõs fluoride method, USEPA 
Method 300.0, to the alternative method, USEPA Method 9056A. The evaluation, completed in 2024 and 
detailed in Appendix C, concluded that the recent DF and RL issues were not caused by the selected 
analytical method but by over-dilution of the samples by the Eurofins analyst. WSP recommended continuing 
the use of USEPA Method 300.0 and considering a change in the contracted laboratory if Eurofins continued 
to demonstrate performance errors.  

In the first semi-annual 2024 monitoring event, fluoride was reported at a concentration of 8.7 milligrams per 
liter (mg/L) at MW-83, exceeding the project specific criteria of 4.0 mg/L. This intermediate detection raises 
concerns about its reliability, as it is inconsistent with historical data at this location and the result in second 
semi-annual 2024 monitoring event (1.58 mg/L). The data was deemed useable based on the Stage 2A 
validation but appears to be anomalous which was confirmed by the second semi-annual 2024 monitoring 
event. The fluoride results at MW-83, along with the recurrence of DF and RL issues during the first semi-
annual 2024 monitoring event coupled with significant delays in laboratory report delivery, prompted APS to 
transition to an alternative laboratory. As of the second semi-annual 2024 monitoring event, Pace Analytical 
Laboratories (Pace) will perform the required analysis for CCR groundwater monitoring. 

3.1.2 GROUNDWATER MONITORING PROGRAM TRANSITIONS 

No CCR unit monitoring program transitions occurred during the reporting period. 

3.1.3 ALTERNATIVE SOURCE DEMONSTRATIONS 

No ASDs were conducted during the 2024 reporting period. 

3.2 āěąÌřěłÌą¹ ^!ř! WěööhWřh^ 
CCR groundwater monitoring was conducted at FCPP during the 2024 reporting period in accordance with the 
updated Site Sampling and Analysis Plan (SAP) (Wood, 2022a). The SAP documents the methods and procedures used 
to conduct groundwater sampling, analyze collected samples for CCR constituents, and assess associated 
analytical data for quality assurance purposes.  

The first semi-annual groundwater monitoring event took place in May 14 through 23, 2024 (SA1 2024) and the 
second semi-annual monitoring event took place in October 17 through November 16, 2024 and December 12, 
2024 (SA2 2024). The following sections summarize groundwater monitoring activities conducted in 2024. Table 
3-2 identifies when monitoring occurred, and which units were monitored. Unless otherwise noted, detection 
monitoring included evaluation of samples for Appendix III constituents on a semi-annual basis (40 CFR 
§257.94[b]) and at a minimum, assessment monitoring included evaluation of samples for all Appendix IV 
constituents on an annual basis (40 CFR §257.95[b]) and detected Appendix IV constituents, as well as all Appendix 
III constituents on a semi-annual basis (40 CFR §257.95[d][1]). To simplify groundwater monitoring logistics, CCR 
compliance wells in assessment monitoring were evaluated for all Appendix IV constituents on a semi-annual 
basis in 2024.  

The DFADA wells are completed in either the Weathered Lewis Shale/Alluvium or Unweathered Lewis Shale while 
the RWP wells are completed in the Pictured Cliffs Sandstone. These hydrostratigraphic units are known to be dry 
downgradient of the DFADA and the RWP. Thus, the DFADA and RWP groundwater monitoring systems are 
designed to detect releases by the presence of water (although insignificant amounts of condensate can 
accumulate in wells). During the SA1 and SA2 2024 monitoring events, these wells were found to be dry, which is 
consistent with previous readings and indicates that releases from the DFADA and RWP did not occur in 2024.  

Supplementary and extraction well water samples were also collected as part of characterization, pre-design and 
corrective measures evaluations conducted during the reporting period, which include: 
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ñ Seepage intercept system (i.e., interim response measures) samples collected from sumps. 

ñ Groundwater samples collected downgradient of seepage intercept systems. 

ñ Surface water samples from the CWTP, Morgan Lake, and the cooling water canal adjacent to the CWTP.  

As with the CCR groundwater samples, the supplementary samples were collected and analyzed using industry-
standard procedures and in accordance with the SAP.  

3.2.1 WATER LEVEL MONITORING 

Figure 3-1 presents a potentiometric surface contour map created using water-level measurements collected 
from May 14 through 18, 2024 (SA1 2024). Figure 3-2 presents a potentiometric surface map created using water-
level measurements collected from October 17 through November 14, 2024 (SA2 2024). Appendix D presents 
hydrographs depicting groundwater elevations measured at downgradient CCR monitoring system wells over 
time. Groundwater elevations in the Pictured Cliffs Sandstone (i.e., plant area) and the Weathered Lewis 
Shale/Alluvium (i.e., disposal area) are graphed independently based on assessment of the data during initial CSM 
development; review of the data suggests that the two groundwater systems are likely not in direct 
communication. Unless otherwise noted below or within the hydrographs of Appendix D, hydrographs are based 
on water level measurements collected semi-annually during the groundwater monitoring events; therefore, the 
significant trends discussed below may be somewhat limited.  

Downgradient and downgradient boundary wells for Multiunit 1 (MW-07, MW-08, MW-40R, MW-61, MW-
75, MW-76, and MW-87):  Trends indicated slowly declining groundwater elevations at MW-61, MW-75, and MW-
76. All other wells (MW-07, MW-40R, MW-87 and MW-08) downgradient of the Multiunit 1 indicate minor trend 
fluctuations with an overall stable groundwater level. The minor trend fluctuations observed at MW-08 and MW-
87 are likely attributable to seasonal fluctuations in the groundwater table and interactions with stream flow 
within the Chaco Wash (at MW-87). The increasing water level trend noted in 2023 in MW-07 has reversed and the 
trend in this well in 2024 was decreasing, indicating that the slight rise noted in 2023 was part of the long-term 
trend of minor fluctuations in the well. Groundwater flow in the Weathered Lewis Shale is dominated by 
preferential flow paths due to the fractured flow regime and therefore it would not be unusual for fluctuation 
trends to vary in small areas (AECOM 2017).  

MW-40R and MW-76 did not contain enough groundwater within the well casing to support the collection of 
groundwater samples during both the SA1 and SA2 2024 semi-annual sampling events. Due to minimal 
groundwater and/or poor recovery rates, groundwater samples have not been collected from these wells since 
April 2021 per the SAP (Wood, 2022a). 

Background wells for Multiunit 1 (MW-43, MW-49A, MW-50A, MW-51, and MW-74): Water levels in 
background wells MW-43, MW-49A, MW-50A, and MW-51 remained stable. Seasonal variations in groundwater 
elevations continue to be apparent at MW-74 (background well for Multiunit 1, and located downstream of 
Morgan Lake Dam), with the higher elevations occurring in early spring and the lower elevation occurring in late 
summer to late fall. Water level fluctuations at MW-74 (located just south of ôNo Name Washõ) may be influenced 
by discharges from Morgan Lake into ôNo Name Washõ. The water level in Morgan Lake is managed by FCPP as 
part of its operation. Typical seasonal patterns appear to have continued during the 2024 reporting period. 

MW-51 and MW-74 contained insufficient amounts of groundwater within their respective well casing during the 
SA1 and SA2 2024 semi-annual sampling events. As a result, groundwater samples were not collected from these 
locations in 2024 in accordance with the SAP (Wood, 2022a). These wells have not been sampled since April 2021 
due to minimal groundwater and/or poor recovery rates. In contrast, MW-43 and MW-50A were affected by low 
water levels during SA2 2024 but were able to be sampled using modified methods, as discussed in Section 3.2.3.  

Downgradient and downgradient boundary wells for URS (MW-66, MW-67, MW-68, MW-69, MW-70, MW-
83, MW-84, MW-85, and MW-86): In contrast to the steadily declining trend observed since July 2016, 
groundwater elevations downgradient of the URS generally increased between November 2023 and May 2024, 
before declining in October 2024. MW-66 shows a large drop in water level (1.71 ft) from November 2023 to May 
2024 before returning to the trend in October 2024, indicating that the May 2024 water level is anomalous. The 
minor fluctuations observed in 2024 are likely attributable to operation of the extraction wells at the URS, 
dredging activities in the CWTP, and operation of Morgan Lake. The overall decline in water levels since 2016 is 
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attributed to the decommissioning of the URS between June and December 2018 and pumping at the URS 
extraction wells CM-01 and CM-02 beginning in February 2022.  

Downgradient boundary wells for the CWTP (MW-62, MW-63, MW-64, and MW-65): Groundwater elevations 
at MW-62, MW-63, MW-64 and MW-65 generally show a declining trend beginning in November 2020 which 
coincides with discharges to the unit ceasing in November 2020 and water levels in the surface impoundment 
have been maintained at lower elevations since that time to prevent discharges from the unit to the adjacent 
canal during dredging (Section 4.5.2). Groundwater elevations declined at all wells however the elevations each 
year show an increase in the spring followed by a decreased level in the fall attributed to seasonal variations.  

Background wells for URS and CWTP (MW-71, MW-72, and MW-73):  Groundwater elevations at MW-71 and 
MW-72 generally continued to decrease during 2024, with minor trend fluctuations attributed to seasonal 
variations. Groundwater elevation at MW-73 increased in 2024. MW-73 is located near Morgan Lake and is likely 
influenced by fluctuations of the water elevation at the lake.   

Figures 3-1 and 3-2 present potentiometric surface maps that are representative of groundwater elevations prior 
to groundwater sampling for SA1 and SA2 in 2024, respectively. The estimated direction and gradient of 
groundwater flow derived from collected groundwater elevation data are noted in the figures. 

3.2.2 GROUNDWATER FLOW ESTIMATION 

The CCR Rule requires that groundwater flow rates beneath CCR units be estimated during each monitoring 
event. To meet the requirement, water levels measured at the time of sampling events were used to calculate the 
direction and magnitude of the hydraulic gradient in the vicinity of each unit using a spreadsheet tool available 
on the USEPA website (USEPA, 2014). Darcyõs Equation for flow through porous media was then used with Site 
data (where available) and/or literature-based hydraulic conductivity and effective porosity values for 
hydrogeologic units to estimate groundwater flow rates. Groundwater flow rates and gradient magnitudes were 
calculated separately for the Pictured Cliffs Sandstone underlying the URS and CWTP, respectively, in 2024, to 
evaluate the influence pumping at the URS extraction well system had at the units. Table 3-3 summarizes the 
results of these calculations. 

The data collected during the reporting period suggest that the water table in the plant area is relatively flat (as 
compared to other areas) and in hydraulic communication with Morgan Lake. The hydraulic gradients and 
groundwater flows observed in the Pictured Cliffs Sandstone at the former URS and CWTP during the 2024 
reporting period are discussed below: 

- For the Pictured Cliffs Sandstone underlying the former URS, the magnitude of the hydraulic gradient 
was 0.0003 and 0.0007 ft per ft (ft/ft), for measurements taken in SA1 and SA2 2024, respectively. The 
direction of groundwater flow (collectively for all wells) was north-northwest towards Morgan Lake for both 
sampling events. The directions calculated were 346 and 348 degrees from north for measurements collected 
in SA1 and SA2 2024, respectively. Corresponding groundwater flow rates were 0.01 and 0.02 ft per day (ft/d) 
for measurements collected during SA1 and SA2 2024, respectively. The URS extraction well pump operation 
appears to still have an impact on the groundwater flow direction in the area of the URS, which remains 
directed in a northerly direction with some localized flow towards the extraction well system.  

- For the Pictured Cliffs Sandstone underlying the CWTP, the magnitude of the hydraulic gradient was 
0.0006 and 0.0007 ft/ft for measurements taken in SA1 and SA2 2024, respectively. The direction of 
groundwater flow at the CWTP was changed between SA1 and SA2 2024 from the southwest (199 degrees) to 
the southeast (122 degrees). Corresponding groundwater flow rates were 0.01 and 0.02 ft/d for measurements 
collected in SA1 and SA2 2024, respectively. Because the CWTP is being dredged, the water level in this unit is 
maintained by pumping water from the cooling water canal into the unit. The changes in groundwater flow 
directions observed in downgradient CWTP wells may be impacted by lower Morgan Lake levels and the 
dredging activity conducted in the CWTP during the reporting period. 

The hydraulic gradients and flow directions in the Lewis Shale underlying Multiunit 1 at the disposal area were 
relatively stable. The magnitude of the hydraulic gradient was 0.03 (ft/ft) during each monitoring round and the 
direction of groundwater flow was southwest towards Chaco Wash (257 and 256 degrees from north for SA1 and 
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SA2 2024 measurements, respectively), which is comparable to historical gradient and direction values. The 
corresponding groundwater flow rate for SA1 and SA2 2024 was 0.0002 (ft/d), which is also comparable to 
historical flow rates. 

3.2.3 SAMPLE COLLECTION  

During the 2024 reporting period, groundwater samples were collected from CCR monitoring wells during SA1 
and SA2 2024.  Groundwater samples were collected, labeled, preserved, and shipped in accordance with the SAP 
(Wood, 2022a). In some instances, the wells were observed to be dry upon monitoring or did not have enough 
water and could not be sampled (Table 3-2). As noted in Section 3.2.1, MW-43 and MW-50A contained insufficient 
groundwater during SA2 2024 for traditional sampling methods. However, both wells contained enough water to 
allow for a modified sampling method, which involved purging the well and then allowing time for the well to 
recharge before sampling with a low flow sampling pump. These locations were bailed to remove water on 
October 17, 2024 and sampled on November 15, 2024. MW-43 yielded sufficient water to collect samples for all 
Appendix III and IV constituents, whereas MW-50A, with a recharge of only 0.64 ft, yielded only enough sample 
volume for the analysis of total recoverable cobalt and molybdenum. 

In accordance with 40 CFR §257.93(i), which requires the measurement of total recoverable metals, collected 
groundwater samples were not field filtered prior to analysis. Pursuant to the SAP, quality control samples (i.e., 
field duplicates, field blanks, and extra sample volume for matrix spike samples) were collected during each 
groundwater monitoring event. These samples are noted on associated chain-of-custody documentation. 

3.2.4 SAMPLE ANALYSIS AND DATA VALIDATION 

Groundwater samples collected during the SA1 2024 sampling event were submitted to Eurofins and Radiation 
Safety Engineering, Inc. (Radiation Safety) located in Phoenix, Arizona, for required analysis. Eurofins evaluated 
samples for all constituents excluding radium. Radiation Safety performed the radium analyses. Both Eurofins and 
Radiation Safety are Arizona Department of Health Services-licensed laboratories (AZ0728 and AZ0462, 
respectively). Groundwater samples collected during the SA2 2024 sampling event were submitted to Pace and 
Radiation Safety located in Phoenix, Arizona, for required analysis. Pace evaluated samples for all constituents 
excluding radium. Radiation Safety performed the radium analyses. Pace is an Arizona Department of Health 
Services-licensed laboratory (AZ0612). Appendix E presents the associated laboratory reports of analysis 
organized by CCR unit.  

Table 3-1 and 3-2 identifies the analytes evaluated during each monitoring event. Analytes varied based on the 
monitoring program (i.e., detection versus assessment monitoring) or field investigation. The SAP identifies 
Appendix III and Appendix IV constituents with associated analytical methods.  

Following receipt of final laboratory reports of analysis, the reports and associated sample data collected during 
detection and assessment monitoring were evaluated for quality assurance purposes. The scope of the review was 
an USEPA Stage 2A validation (USEPA, 2009). Appendix F presents the 2024 Data Validation Report which documents 
the reviews. No data was deemed unusable in 2024. The following are key observations related to data usability:  

ñ Some samples were diluted to the point that the RL was not able to meet the GWPS (antimony, beryllium, 
cobalt, and molybdenum in the SA1 2024 event and fluoride in the SA2 2024 event). To demonstrate 
compliance with the applicable regulatory limits, those sample results were estimated at a concentration 
between the method detection limits (MDLs) and the RL (flagged with a ôJõ data qualifier). RLs are preferred 
over MDLs for establishing a sampleõs detection status (i.e., detect or non-detect) in statistical evaluations 
because RLs represent the concentration at which an analyte can be reliably quantified with confidence.   

Modifications to the laboratory detection limits (RL and MDL) are not uncommon but will require evaluation 
on a case-by-case basis during statistical analysis. If the MDL must consistently be used as the limit of 
detection in Appendix III or Appendix IV statistical analyses to maintain compliance with applicable 
standards, it may indicate that the BTV is not achievable with the laboratoryõs current analytical capabilities 
and based on site samples. In such cases, a re-evaluation of the BTV may be warranted.   
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ñ In some instances, the SA2 2024 final laboratory reports were issued with analyses unnecessarily 
reported to the MDL, even when the RL was able to achieve the required detection limit. To ensure 
timely submittal of this report, results were modified by the WSP chemist, where appropriate, using the 
RL as the detection limit. The modified results are captured in the data validation report and tabulated 
data (Appendix F).  

Data qualifiers and reason codes are included in the 2024 Data Validation Report in Appendix F.   

3.2.5 SAMPLE RESULTS 

Appendix G presents the groundwater sampling results for 2024 along with historical groundwater quality data 
for the Site. The groundwater quality data collected during the reporting period are discussed further in Section 
4.2.  

3.3 Ŋř!řÌŊřÌW!ö !ą!öƣŊÌŊ ě· āěąÌřěłÌą¹ ^!ř! 
Statistical analysis of Appendix III and Appendix IV constituent data was conducted during the reporting period 
as required by the CCR Rule to evaluate whether collected monitoring data indicate Site CCR units have adversely 
impacted underlying groundwater. The analyses were conducted in accordance with the SDAWP (WSP, 2023a).  

3.3.1 BTV UPDATES 

Routine updates of the BTVs at the URS and Multiunit 1 were performed during the 2024 reporting period in 
accordance with the SDAWP (WSP, 2023a) to ensure BTVs represent current background conditions. 

A statistical evaluation to update the BTVs for the URS for the Appendix IV constituents was completed in 
January 2025 and is included in Appendix H. The BTV update utilizes constituent data through November 2023 
from background wells, MW-71, MW-72, and MW-73. The updated BTVs were used to evaluate and update the 
applicable GWPS, as necessary. The URS is currently in corrective action and the statistical evaluation was 
performed in accordance with the SDAWP (WSP, 2023a). The GWPS selection changed for antimony, cobalt, 
fluoride, lithium, and selenium and the BTVs were updated for all constituents excluding barium, mercury, and 
molybdenum (Appendix H). Updated BTVs were used for comparison of SA2 2024 data and are presented in Table 
3-2. The updates include BTV increases for fluoride, beryllium, lithium and selenium and decreases for antimony, 
chromium, cobalt, lead, thallium, combined radium, and cadmium (Table 3-2). The GWPS selection for antimony 
and combined radium was changed to the USEPA maximum contaminant level. The GWPS selection for fluoride 
was updated to the BTV.  

A statistical evaluation to update the BTVs calculated for the Multiunit 1 for each Appendix IV constituent was 
completed in January 2025 and is included in Appendix I. A statistical evaluation was performed for the Multiunit 
1 to update the BTVs incorporating Appendix IV constituent data through May 2024 from background wells, MW-
12R1, MW-43, MW-49A, MW-51, MW-50A, MW-55R, and MW-74. The analysis was only performed using only 
background wells, MW-49A and MW-74, as the remaining background wells have historically been dry or yielded 
low water volumes, limiting sample collection. The updated BTVs were used to evaluate and update the 
applicable GWPS, as necessary. The Multiunit 1 is currently in corrective action and the statistical evaluation was 
performed in accordance with the SDAWP (WSP, 2023a). The statistical evaluation of the BTVs associated with the 
Multiunit 1 is included in Appendix I. The updated BTVs were used as the GWPS for lithium and selenium. For 
lithium, the BTV decreased and the selenium BTV increased. Based on the BTV updates, the GWPS selection for 
antimony, fluoride, and thallium was updated to the USEPA maximum contaminant level. The GWPS selection for 
cobalt and molybdenum was updated to the alternative risk-based GWPS. All updated BTVs were used for 
comparison of SA2 2024 data and are presented in Table 3-2. 
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3.3.2 EVALUATION OF APPENDIX III CONSTITUENT DATA 

Two CCR units remained in detection monitoring as of the end of 2024, the DFADA and the RWP. There were no 
groundwater samples collected from the DFADA or the RWP CCR compliance wells during the reporting period 
due to insufficient groundwater availability in the respective monitoring wells, and thus no statistical analyses 
were performed using data collected from these units. 

3.3.3 EVALUATION OF APPENDIX IV CONSTITUENT DATA 

Statistical analysis of assessment monitoring data occurred for one CCR unit, the CWTP, during 2024. Assessment 
monitoring rounds corresponding to these analyses were conducted in November 2023 and May 2024 (per 40 CFR 
§257.95[d][1]) at the CWTP. A statistical analysis of assessment monitoring data collected at the CWTP through 
November 2023 was completed in April 2024 and is presented in Appendix J. The statistical analysis indicated no 
Appendix IV constituents were detected at concentrations exceeding their respective GWPSs during the 
November 2023 groundwater sampling event. A statistical analysis of assessment monitoring data collected at the 
CWTP through May 2024 was completed in November 2024 and is presented in Appendix K. The statistical 
evaluation declared that there are no SSLs of Appendix IV constituents above their respective GWPSs at the CWTP 
during the May 2024 groundwater sampling event. 

Review of Appendix IV monitoring results at the URS and Multiunit 1 indicates data collected in 2024 are 
consistent with historical findings.  No new exceedances of constituents not otherwise in corrective action above 
the GWPSs are reported during 2024.  As such, no changes to the assessment of corrective measures and remedy 
selection are warranted at this time.    
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4 WěłłhWřÌƗh !WřÌěą ľłě¹ł!ā 
A corrective action program is required under 40 CFR §257.96 when one or more Appendix IV constituents are 
present at SSLs above GWPSs or immediately upon detection of a release from a CCR unit. The program begins 
with an assessment of corrective measures to evaluate potential remedies for preventing further release, 
mitigating impacts, and restoring groundwater quality. Following this assessment, a remedy is selected and 
implemented, with interim measures taken if necessary. Assessment groundwater monitoring continues 
throughout corrective action.  

4.1 ľłě¹ł!ā Ŋř!řŧŊ 
Based on the declaration that one or more Appendix IV constituents are present at SSLs above GWPSs 
downgradient of Multiunit 1 and the URS, these units are currently in the corrective action program. Notification 
of the exceedances occurred on November 14, 2018, and were documented in the 2018 Annual Groundwater 
Monitoring and Corrective Action Report (Wood, 2019a).  

A summary of corrective action program activities conducted during the reporting period is presented in the 
following sections. 

4.2 WÇ!ł!WřhłÌƷ!řÌěą ě· ľěřhąřÌ!ö łhöh!ŊhŊ ·łěā 
WWł ŧąÌřŊ  

To characterize releases from CCR units, 40 CFR §257.95(g)(1) requires: (i) the installation of wells to define the 
extent of contaminant plumes, (ii) collection of data on the nature and estimated quantity of material released, 
(iii) installation of at least one well at the facility boundary in the direction of contaminant migration, and 
(iv) sampling of these wells to characterize the nature and extent of the release.  

Initial efforts to address the requirements of 40 CFR §257.95(g)(1) were documented in the Hydrogeologic 
Investigation of Multiunit 1 and the Upper Retention Sump (Wood, 2020c). However, due to the duration required to 
adequately characterize complex groundwater impacts, work supporting characterization of potential releases 
from CCR units is ongoing. 

During the reporting period, activities conducted to address CCR Rule release characterization requirements 
downgradient of Multiunit 1 and the URS included: 

ñ The collection of groundwater quality data from an expanded network of existing groundwater wells 
(Section 3.2); 

ñ Delineation of the nature and extent of the release from Multiunit 1 and the URS in the form of plume maps 
(Figures 4-1 through 4-6). Figures 4-1, 4-3, and 4-5 delineate the data collected in SA1 2024 and Figures 4-
2, 4-4, 4-6 delineate the data collected in SA2 2024. 

Findings from these characterization activities are summarized as follows and further discussed in Section 4.4. 

Multiunit 1: Molybdenum and cobalt are present at concentrations above their respective GWPSs in groundwater 
downgradient of Multiunit 1, including a region upgradient of MW-60, which is a past CCR conveyance corridor to 
former ash ponds. The use of this region for CCR management prior to the construction of Multiunit 1 makes it 
difficult to distinguish whether impacts are associated with the LAI or previous Site activities.  

Assuming the LAI contributed to impacts upgradient of MW-60, the extent of molybdenum impacts associated 
with Multiunit 1 appear to be limited generally to the area directly downgradient of the LDWP and downgradient 
of the LAI along the northern edge of the LDWP (Figures 4-1 and 4-2).  



 

 

Four Corners Power Plant 
Project No. US0023513.6155  
Arizona Public Service Company 

WSP 
January 2025  

Page 16 

The extent of cobalt concentrations that exceed the GWPS generally extend from Multiunit 1 to the SIT (Figures 
4-3 and 4-4). During the reporting period, cobalt exceeded the GWPS (0.01 mg/L in SA1 2024, 0.006 mg/L in SA2 
2024) at the following wells located upgradient of the SIT: MW-11, MW-16, MW-17R, MW-36R, MW-38R, MW-52, 
MW-60, MW-61, and MW-75. The maximum cobalt concentration observed during the reporting period was 0.21 
mg/L at MW-36R. 

Offsite migration of cobalt downgradient of the Multiunit 1 is controlled by the operation of the SIT and NIT. 
Cobalt and other Appendix IV constituents were detected at concentrations marginally exceeding the GWPS at 
multiple wells located downgradient of the SIT in SA1 and SA2 2024. Cobalt was detected in downgradient CCR 
well MW-87 and supplementary wells MW-18, DMX-04 (SA1 2024 only), and MW-57 (SA2 2024 only). Historically, 
intermittent exceedances of cobalt at levels slightly above the GWSP have been observed at wells downgradient of 
the SIT, including MW-18, DMX-03, DMX-04, MW-57, MW-56, and MW-87. An evaluation of groundwater 
conditions downgradient of the SIT, summarized in a technical memorandum dated January 20, 2023 (WSP, 
2023b), concluded that past exceedances were likely attributable to a variety of potential causes. Past cobalt 
exceedances at wells MW-18 and MW-87 were attributed to one or more of the following factors: naturally 
occurring inorganic compounds present as fines in the aquifer due to inadequate well development or disuse; 
evapoconcentration of metals caused by dewatering of the aquifer during trench operations; and contributions of 
cobalt and molybdenum from Chaco Wash. Based on stream monitoring and nearby groundwater level data, 
Chaco Wash appears to be a losing reach along the Site boundary, particularly near MW-87. The operation of the 
trenches continues to effectively prevent the migration of CCR constituents downgradient of the trenches.  

URS: Fluoride is present at concentrations above the GWPS (4 mg/L in SA1 2024, 4.2 mg/L in SA2 2024) in 
groundwater in the vicinity of the URS. During the reporting period, the maximum concentration of fluoride 
observed was 14.0 mg/L and 18.2 mg/L at MW-66, located north of the former footprint of the URS. Fluoride also 
exceeded the GWPS at downgradient boundary wells MW-67 (8.27 mg/L [SA2 2024 only]), MW-68 (12.5 mg/L [SA2 
2024 only]), and MW-69 (9.40 mg/L [SA1 2024 only]). Concentrations have declined in these wells since initial 
characterization of impacts and the demolition of the URS (the highest historical fluoride concentration observed 
downgradient of the URS was 32.0 mg/L).  

Fluoride concentrations in CM-01 and CM-02 were below the GWPS for both sampling events in 2024 as further 
evidence of overall reduction in concentrations around the URS. The extraction and supplementary wells 
installed downgradient of the URS in 2023 have fluoride concentrations exceeding the fluoride GWPS at URS-05, 
URS-07, and URS-08 with the highest concentration of 8.69 mg/l in URS-05 (Figures 4-5 and 4-6).  

DFADA: Although there was not enough water present in downgradient boundary DFADA wells to sample 
(Section 3.2), groundwater samples were collected during the reporting period from MW-11 and MW-16, which 
are both supplementary wells located more than 2,000 ft downgradient of the DFADA near surface drainage 
channels and upgradient of the SIT. As supplementary wells, MW-11 and MW-16 are not part of the certified CCR 
monitoring system for either the DFADA or Multiunit 1. Because MW-11 and MW-16 are completed in the 
Weathered Lewis Shale, the BTVs and GWPSs identified for Multiunit 1 (which are based on data collected from 
MW-49A and MW-74) in Table 3-1 are the most applicable.  

Cobalt concentrations at MW-11 in SA1 and SA2 2024 were 0.019 and 0.021 mg/L, respectively, which exceed the 
Multiunit 1 GWPS of 0.010 mg/L effective in SA1 2024 and 0.006 mg/L in SA2 2024. Cobalt concentrations at MW-
11 have exceeded the Multiunit 1 GWPS since November 2021 when monitoring of the well for CCR constituents 
began. At MW-16, which is located approximately 650 ft downgradient of MW-11, cobalt was measured exceeding 
the GWPS for the first time in SA2 2024 at a concentration of 0.0091 mg/L in SA2 2024. While the concentration 
observed at MW-16 represents a new maximum, the concentration observed in SA2 is within the same order of 
magnitude as previous detections and would not have led to a GWPS exceedance prior to the GWPS update in SA2. 
Molybdenum concentrations in samples collected from MW-11 and MW-16 during the 2024 sampling events were 
less than reporting levels. 

The cobalt exceedances observed at MW-11 cannot be correlated with any identifiable factor at this time. Boron, 
typically an indicator of CCR-impacted groundwater, has been detected at low concentrations at MW-11 and has 
remained relatively stable since CCR constituent monitoring began at this well, ranging from 0.50 to 0.54 mg/L 
(Appendix G). There has been more variability in sulfate concentrations at MW-11, which could be associated 
with surface water interactions with the Weathered Lewis Shale. Sulfate concentrations at MW-11 in SA1 and SA2 
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2024 were 3,000 and 60,000 mg/L, respectively, but the maximum sulfate concentration observed at the well was 
140,000 mg/L in November 2021 (Appendix G).  

At this time, elevated cobalt concentrations at MW-11 and MW-16 do not appear to be associated with a release 
from the DFADA and the certified downgradient boundary wells are located and installed appropriately to 
monitor for leakage from the DFADA. APS will continue to monitor the presence of cobalt in monitoring wells 
MW-11 and MW-16 during subsequent monitoring events.   

4.3 ÌąřhłÌā łhŊľěąŊh āh!ŊŧłhŊ 
While remedy selection progressed during the reporting period (Section 4.4), APS implemented several interim 
response measures at Multiunit 1 and the URS to limit impacts to groundwater. The interim response measures 
will also help to evaluate the effectiveness of potential remedial technologies. The interim response measures 
implemented during the reporting period and planned for continued implementation in 2025 are summarized 
below. 

Operation of the Northern Intercept Trench and Southern Intercept Trench. APS currently operates a 7,600-
ft-long seepage intercept trench system that was installed in two interconnected sections (the NIT and SIT) along 
the western boundary of the Site lease boundary. The purpose of the intercept trench system is to intercept and 
collect seepage from the closed and existing CCR units as it flows westward towards Chaco Wash, thus preventing 
any potential groundwater contamination from impacting the wash (Wood, 2019a). The NIT was constructed and 
placed into service in 2011, and the SIT was constructed and placed into service in 2013. The trench system 
replaced an extraction well system that was assessed as ineffective. The extraction well system has not been fully 
decommissioned but does not contribute appreciable amounts of extracted groundwater to seepage collection 
system operations. In 2021, two new extraction wells were added to seepage collection system operations 
upgradient of the NIT (MW-82S and EW-17); only EW-17 remained operable in 2024.  

In 2024, 2,365,053 gallons were pumped from the NIT with a daily average of 6,427 gallons per day (gpd) and 
11,194,238 gallons were pumped from the SIT for a daily average of 30,419 gpd.  

The estimated contaminant of concern (COC) mass removed from the groundwater by these systems in 2024 is 
based on the totalized annual flow extracted in intercept trench operations and average constituent 
concentrations measured at each associated sump. There is currently flow metering equipment available to 
estimate flow rates at the NIT seepage collection systems (i.e., Sump-7, Sump-8, and EW-17) and at the SIT seepage 
collection systems (i.e., Sump-9, Sump-10, Sump-11, Sump-12, Sump-13, Sump-14-1, Sump-15-1, Sump-16-1, 
Sump-17, and Sump-18). Tables 4-1 and 4-2 display the results of the calculation. The total estimated mass 
removed at the NIT was 0.64 pounds (lbs) and at the SIT was 7.29 lbs for a total removal of 7.93 lbs of cobalt and 
molybdenum in 2024.  

Operation of Extraction Wells at the URS. The URS extraction well system became operational in February 
2022, following the installation of pumps, piping, and an electrical control system at URS extraction wells CM-01 
and CM-02.  

Approximately 743,931 gallons were pumped from the URS extraction wells in 2024 for a daily average of 2,022 
gpd. The estimated COC mass removed from the groundwater by these systems is based on the totalized annual 
extracted flow and the constituent concentration measured at each extraction well during the SA1 and SA2 2024. 
The results of the mass removed calculation are included in Table 4-3. The total estimated mass of fluoride 
removed from wells in the vicinity of the former URS was 9.39 lbs in 2024.  

4.4 ľłě¹łhŊŊ ěą łhāh^ƣ ŊhöhWřÌěą ·ěł āŧöřÌŧąÌř ҥ 
!ą^ řÇh ŧłŊ 

In response to GWPS exceedances at Multiunit 1 and the URS and pursuant to 40 CFR §257.96(a), an Assessment of 
Corrective Measures (ACM) was prepared in 2019 (Wood, 2019b) to evaluate the performance of several combined 
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corrective measures to address groundwater impacts resulting from Multiunit 1 and the URS. Since completing 
the ACM, various evaluations and pre-design studies necessary to support the selection and design of remedies for 
Multiunit 1 and the URS have been conducted (Wood, 2020b; Wood, 2021). Updates on the status of these studies 
and progress on remedy selection are presented below. 

4.4.1 CORRECTIVE MEASURES PRE-DESIGN STUDIES 

Evaluations and pre-design studies completed during the 2024 reporting period are described below. 

Continued Additional Monitoring at Multiunit 1. An expanded list of supplementary wells and constituents 
across the Site were monitored during the reporting period. The water quality data from these wells helps to 
refine the delineation of elevated concentrations of cobalt and molybdenum in groundwater downgradient of 
Multiunit 1 and the SIT. Spatially and temporally heterogeneous concentrations of cobalt and molybdenum 
around the Multiunit 1 are discussed in Section 4.2 and supported with updated plume maps (Figures 4-1 through 
4-4). 

Transducers were installed in wells upgradient and downgradient of SIT to record water level changes in the area 
at a greater frequency than twice a year. Water level data collected from wells located downgradient of the SIT 
are compared to the water level data collected from wells located upgradient of the SIT to evaluate the 
performance of the SIT in collecting seepage migrating downgradient from the Multiunit 1. Wells equipped with 
transducers to monitor water levels are identified in Table 1-2 and hydrographs of the groundwater elevations 
recorded at these locations are included in Appendix L. Water levels in wells upgradient of the SIT are 10 to 30 ft 
higher than water levels at wells downgradient of the SIT, which suggests the SIT is performing as designed and 
preventing contaminated groundwater from migrating toward downgradient receptors, such as the Chaco Wash. 
MW-57 and MW-87 had equipment failures in the transducer connection and data was not collected the second 
half of the year. MW-06R and MW-05 equipment failures have resulted in no data collected for those sites since 
January 2024 and November 2022, respectively.  

Data collected from the flow monitoring station installed within Chaco Wash is compared to water levels 
downgradient of the SIT to evaluate the relationship between water in the Chaco Wash and groundwater located 
downgradient of the SIT. Water levels in Chaco Wash measured in 2024 were higher than water levels in several 
adjacent wells. The water levels support the CSM and indicate that Chaco Wash is a losing reach along the Site 
boundary during select periods of the year and that surface water infiltration could influence groundwater 
quality in these wells.  

Additional Monitoring and Extraction wells at the URS. APS completed the installation of four wells north of 
the URT that included two supplementary monitoring wells (URS-05 and URS-08) and two inactive extraction 
wells (URS-06 and URS-07). Installation of the wells began in December 2023 and development was completed in 
January 2024. A technical report documenting that work, dated March 27, 2024, with an addendum dated April 4, 
2024 is included in Appendix A.  

Exposure Assessment and Risk Evaluation at Multiunit 1 and the URS. During the 2024 reporting period, APS 
initiated an evaluation of human health and environmental risk associated with URS and Multiunit 1 COCs at 
levels above the GWPS to support an assessment of remedy protectiveness. A site-specific conceptual exposure 
model and step wise risk screening analysis will be developed and recommendations will be presented in a 
technical memorandum in 2025.  

4.4.2 REMEDY SELECTION REPORTS FOR MULTIUNIT 1 AND THE URS 

During the reporting period, APS further progressed selection of remedies for Multiunit 1 and the URS that meet 
the requirements of 40 CFR §257.97(b) while considering the evaluation factors of 40 CFR §257.97(c). Preparation 
of a remedy selection report began in 2023 and is planned to be completed in 2025.  
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4.5 ŊhāÌ׀!ąąŧ!ö ľłě¹łhŊŊ łhľěłř ěą łhāh^ƣ 
ŊhöhWřÌěą ·ěł āŧöřÌŧąÌř ҥ !ą^ řÇh ŧłŊ 

40 CFR §257.97(a) requires the preparation of semi-annual reports, which document the progress of remedy 
selection for CCR units that have potentially impacted groundwater until the remedy is selected. Accordingly, a 
semi-annual report was prepared during the reporting period on July 15, 2024, which describes the progress of 
remedy selection for Multiunit 1 and the URS. This semi-annual report is included as Appendix M.  

The GMCAR for 2024 fulfills the requirements of 40 CFR §257.97(a) for a subsequent semi-annual progress report 
by providing updates on remedy selection (Section 4) and future planned activities (Section 5) for the Multiunit 1 
and the URS. 

4.6 WWł ŧąÌř WöěŊŧłh !WřÌƗÌřÌhŊ 
During the reporting period, APS progressed CCR unit closure activities as outlined in the following sections.  

4.6.1 URS CLOSURE 

As documented in previous annual reports, APS provided notice of its intent to close the URS on December 10, 
2018, pursuant to 40 CFR §257.101(a)(1) and §257.101(b)(1). The unit is currently in the closure process per the 
unitõs closure plan (AECOM, 2016), which states the URS will be closed by removal. The URS has been demolished 
and both CCR and visually impacted soil underlying the unit were removed as of December 14, 2018. A new 
concrete tank (referred to as the URT) was constructed to serve the function of the URS and was placed in service 
on December 10, 2018. Until May 2024 when 40 CFR §257.102(c) was revised to allow groundwater corrective 
action during the post-closure care period, closure of the URS was not considered complete until concentrations 
of fluoride in groundwater downgradient of the unit decline to less than the GWPS for the constituent. An update 
of the URS closure plan will be prepared in 2025 to address the regulatory change.  

Interim response measures (Section 4.3) have been implemented to address elevated concentrations of fluoride in 
the vicinity of the former URS while a formal remedy selection process progresses. The SDAWP update prepared 
during the 2022 reporting period specifically addresses unit closure statistical evaluation procedure to be used 
once concentrations decline to a level supporting analysis.  

4.6.2 CWTP CLOSURE 

APS provided notice of its intent to close the CWTP on November 23, 2020, pursuant to 40 CFR §257.101(a)(1) and 
§257.101(b)(1). The unit had not triggered corrective action and was in detection monitoring at the time 
discharges to the unit ceased; however, the unit transitioned into assessment monitoring in April 2023. Upon 
suspension of discharges to the CWTP, flows were directed to a new sedimentation tank system constructed to 
serve the function of the CWTP (i.e., treatment of ash-impacted wastewater). 

The CWTP is being closed in accordance with its closure plan (AECOM, 2016), which includes closure by removal of 
CCR solids through mechanical excavation and hydraulic dredging. APS completed dredging of the CWTP during 
the reporting period and will complete the documentation of closure activities related to the work in 2025. 

4.6.3 MULTIUNIT 1 CLOSURE 

APS provided notice of its intent to close the LAI/LDWP (Multiunit 1) on April 10, 2021, pursuant to 40 CFR 
§257.101(a)(1). Discharges to the LAI (principally flue gas desulfurization waste) were suspended at that time and 
have since been blended with ash and placed in the DFADA.  
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The closure plans for the LAI (AECOM, 2016) and LDWP (AECOM, 2016) state that CCR in these units will be closed 
in place and capped with an evapotranspiration cover. Dewatering of the units must occur prior to capping to 
safely construct the final cover system. During the reporting period, geotechnical assessment of the deposits in 
the LAI continued to support cover system design with placement of lightweight aggregate material in multiple 
test roads. The test roads have been constructed on the LAI surface to provide access for the installation of new 
dewatering and observation wells into the CCR above the liner. A pilot dewatering well study was completed in 
July 2023. Two additional phases of dewatering wells were installed in 2024, with documentation planned for 
completion in 2025. Declining surface water levels in the LDWP indicate that flows into the LDWP from the LAI 
have significantly decreased; ponded water covers less than a quarter of the LDWP footprint as of the end of 2024.  

Planned activities for 2025 include continuing to construct access roads onto the LAI and install more extraction 
wells, completion of cover system design, rerouting of LAI discharges (i.e., decant tower and toe drain seepage) 
from the LDWP to the RWP, and initiation of stormwater improvements supporting unit closure. Design drawings 
were developed in anticipation of contractor procurement activities scheduled for early 2025. 
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5 ôhƣ !WřÌƗÌřÌhŊ ·ěł ҦҤҦҩ 
During 2025, the following key activities will likely be conducted to support CCR groundwater monitoring and 
corrective action compliance at the Site: 

ñ Preparation of an Annual Groundwater Monitoring and Corrective Action Report for 2025 ð Per 40 CFR §257.90Ɖ, an 
annual report must be prepared no later than January 31 of the year following the calendar year documented 
in the report. 

ñ Continued Detection Monitoring at the DFADA and RWP with Evaluation for SSIs over Background ð Per 40 CFR 
§257.94(b), detection monitoring (including analysis of collected samples for Appendix III constituents) must 
continue on a semi-annual basis. On an ongoing basis, it will be determined whether there has been an SSI 
over background at the CCR units undergoing detection monitoring within 90 days of sampling and analysis 
(40 CFR §257.93[h][2]). 

ñ Initiation of Assessment Monitoring for CCR Units with an SSI over Background (as applicable) ð Per 40 CFR 
§257.94(e)(1), within 90 days of detecting an SSI over background levels for any Appendix III constituent, an 
assessment monitoring program must be established. 

ñ Continued Assessment Monitoring at CWTP, Multiunit 1, and the URS ð While corrective action evaluation 
progresses, assessment monitoring (including analysis of collected samples for Appendix III and Appendix IV 
constituents) must be conducted on a semi-annual basis at the Multiunit 1 and the URS per 40 CFR §257.95(b) 
and (d)(1). At the CWTP, assessment monitoring will be conducted until concentrations of Appendix III 
constituents no longer exceed background values per 40 CFR §257.95(f) and closure of the unit has been 
certified. 

ñ Preparation of Report Documenting the Dredging of the CWTP ð Hydraulic dredging was completed in 2024 and a 
report documenting the work will be prepared in 2025. Groundwater monitoring will continue through the 
closure process.  

ñ LAI and LDWP Closure Activities ð Closure activities for 2025 include continuing construction of access roads 
onto the LAI, the installation of more extraction wells, completion of cover system design, rerouting of LAI 
discharges (i.e., decant tower and toe drain seepage) from the LDWP to the RWP, and initiation of stormwater 
improvements supporting unit closure. 

ñ Preparation of Remedy Selection Report ð APS will select remedies for Multiunit 1 and the URS that meet the 
requirements of 40 CFR §257.97(b) and document the selection process in a remedy selection report prepared 
for each unit per 40 CFR §257.97(a). 

ñ Initiation of Remedial Activities ð Per 40 CFR §257.91(f), remedial activities at Multiunit 1 and the URS will begin 
within 90 days of selecting a remedy for each unit.  

ñ Pump Installation at URS-06 and URS-07 ð APS will design and construct pumping systems in URS-06 and URS-07 
that will pipe the extracted seepage water to the URT.  

ñ Installation of an Additional Multiunit 1 Weathered Lewis Shale/Alluvium Background Well ð To support the ongoing 
evaluation of the adequacy of background wells in the Weathered Lewis Shale/Alluvium, APS will conduct an 
investigation to identify additional background monitoring wells in 2025. 

Because the nature of corrective actions is implemented in phases based on analysis of data collected on an 
ongoing basis, the foregoing list of activities to be completed in 2025 only includes reasonably probable activities 
that will occur in 2025; APS will adapt as necessary based on available data, daily operations and changes in 
regulation. 
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ö^Ƙľ ǷǁǸɝ ʻɿ ʻɁȇ ʣɠǁɴʻ ȷɿʦ ʦȇˋʮȇ Ɇɴ ɿʣȇʦǁʻɆɿɴʮ֥

Ҩҩ ǁǸʦȇʮ Ɇɴ ǁʦȇǁɠ ȇ˭ʻȇɴʻ ׀

 řˣɿ ҪҤ ɲɆɠ Ç^ľh ɠɆɴȇʦʮ ʮȇʣǁʦǁʻȇǿ Ƿˮ ǁ ɠȇǁɝ ǿȇʻȇǸʻɆɿɴ ׀

ɠǁˮȇʦ

ȷʻ ǿȇʮɆȺɴ ǸǁʣǁǸɆʻˮ׀Ҩҧҩ ǁǸʦȇ ׀

ҩ֟Ҧҥҧ֥Ҧ ȷʻ !āŊö ɲǁ˭Ɇɲˋɲ ˣɿʦɝɆɴȺ ɠȇˢȇɠ ׀

WɿɴʮʻʦˋǸʻȇǿ  ɿɴ ʻɿʣ ɿȷ Ǹɠɿʮȇǿ !ʮɁ ľɿɴǿ ҧ ǁɴǿ ʣɠǁǸȇǿ Ɇɴ ʮȇʦˢɆǸȇ 

Ɇɴ ҦҤҤҨ֥

ąɿʻɆǸȇ ɿȷ Ɇɴʻȇɴʻ ʻɿ Ǹɠɿʮȇ ʣʦɿˢɆǿȇǿ ɿɴ !ʣʦɆɠ ҥҤ֟ ҦҤҦҥ֥

!ľŊ ·ɿˋʦ Wɿʦɴȇʦʮ ľɿˣȇʦ ľɠǁɴʻ

·ʦˋɆʻɠǁɴǿ֟ ąȇˣ āȇ˭ɆǸɿ м ƻŦ н WŀƴǳŀǊȅ омΣ нлнр



!ɴɴˋǁɠ ¹ʦɿˋɴǿˣǁʻȇʦ āɿɴɆʻɿʦɆɴȺ ǁɴǿ 

WɿʦʦȇǸʻɆˢȇ !ǸʻɆɿɴ łȇʣɿʦʻ ȷɿʦ ҦҤҦҨ   

řǁǷɠȇ ҥ׀ҥ

^ȇʮǸʦɆʣʻɆɿɴ ɿȷ Wɿǁɠ WɿɲǷˋʮʻɆɿɴ łȇʮɆǿˋǁɠʮ ŧɴɆʻʮ

WWł ŧɴɆʻ öɿǸǁʻɆɿɴ ·ˋɴǸʻɆɿɴ ěʣȇʦǁʻɆɿɴ ŊɆ́ȇ֫WɿɴʮʻʦˋǸʻɆɿɴ ÇɆʮʻɿʦˮ

^ʦˮ ·ɠˮ !ʮɁ 

^Ɇʮʣɿʮǁɠ !ʦȇǁ 

ַ^·!^!ָ 

!ǝɹȐʘǫ

DȐɬɡȾɬǁȨ !ɤǫǁ

Ŋh ҥ֫Ҩ ɿȷ ŊȇǸʻɆɿɴ 

ҧҨ֟ řҦҭą֟ łҥҪƘ

ëȐȳȄȨǫ ==ã ʁȳȐɹ ֥ öǁɴǿȷɆɠɠ֥ ^Ɇʮʣɿʮǁɠ ɿȷ 

ǿʦˮ ȷɠˮ ǁʮɁ֟ Ƿɿʻʻɿɲ ǁʮɁ֟ ·¹^ 

ַǷɠȇɴǿȇǿ ˣɆʻɁ WWł ʮɿɠɆǿʮָ֟ ǁɴǿ 

ǸɿɴʮʻʦˋǸʻɆɿɴ ǿȇǷʦɆʮ֥

řɁȇ ^·!^! Ɇʮ ȷɆɠɠȇǿ Ɇɴ Ⱥȇɴȇʦǁɠ ǁǸǸɿʦǿǁɴǸȇ ˣɆʻɁ ǁ 

ʮʻǁǸɝɆɴȺ ʣɠǁɴ֥ öȇǁǸɁǁʻȇ Ⱥȇɴȇʦǁʻȇǿ ȷʦɿɲ ʻɁȇ ^·!^! 

Ǹȇɠɠʮ Ɇʮ ʣˋɲʣȇǿ Ɇɴʻɿ ʻʦˋǸɝʮ ǁɴǿ ˋʮȇǿ ȷɿʦ ǿˋʮʻ 

Ǹɿɴʻʦɿɠ֥

 Ҩ ǸɿɴɘɿɆɴȇǿ Ǹȇɠɠʮ ַ^·!^! ҥ֟ Ҧ֟ ҧ ǁɴǿ Ҩָ ˣɆʻɁ ǁɴ ǁʦȇǁɠ ȇ˭ʻȇɴʻ ׀

ɿȷ ҥҧҫ֥ҫ ǁǸʦȇʮ ʻɿʻǁɠ

 ȷʻ ǿȇʮɆȺɴ ǸǁʣǁǸɆʻˮ׀Ҭ֟ҤҦҬ ǁǸʦȇ ׀

 ҥ֞ ǸɿɲʣǁǸʻȇǿ Ǹɠǁˮ ɿˢȇʦɠǁɆɴ Ƿˮ ҪҤ ɲɆɠ Ç^ľh ɠɆɴȇʦ !^!·^ ׀

ǁɴǿ ǿʦǁɆɴǁȺȇ ɠǁˮȇʦ

 Ҧ֟ ҧ ǁɴǿ Ҩ֞ ȺȇɿʮˮɴʻɁȇʻɆǸ Ǹɠǁˮ ɠɆɴȇʦ ɿˢȇʦɠǁɆɴ Ƿˮ ҪҤ !^!·^ ׀

ɲɆɠ Ç^ľh ɠɆɴȇʦ ǁɴǿ ǿʦǁɆɴǁȺȇ ɠǁˮȇʦ

öȇǁǸɁǁʻȇ ǸɿɠɠȇǸʻɆɿɴ ʮˮʮʻȇɲ ǿʦǁɆɴʮ ȇǁǸɁ ^·!^! Ǹȇɠɠ ׀

WɿɴʮʻʦˋǸʻȇǿ Ɇɴ ҦҤҤҫ ַ^·!^! ҥָ֟ ҦҤҥҦ ַ^·!^! Ҧָ֟ ҦҤҥҨ ַ^·!^! ҧָ 

ǁɴǿ ҦҤҦҥ ַ^·!^! Ҩָ֥

łȇʻˋʦɴ Ƙǁʻȇʦ 

ľɿɴǿ ַłƘľָ

!ǝɹȐʘǫ

àȨǁȳɹ !ɤǫǁ

ąƘ ҥ֫Ҩ ɿȷ 

ŊȇǸʻɆɿɴ ҧҪ֟ 

řҦҭą֟ łҥҪƘ

ëȐȳȄȨǫ ==ã ʁȳȐɹ׆  öɆɴȇǿ 

Ɇɲʣɿˋɴǿɲȇɴʻ ȷɿʦ ʻɁȇ ʻȇɲʣɿʦǁʦˮ 

ʮʻɿʦǁȺȇ ɿȷ ·¹^ ʮˮʮʻȇɲ ˣǁʮʻȇ֟ ǿʦǁɆɴ 

ǿɿˣɴ ȷʦɿɲ ʻɁȇ ö!Ì֟ ʻʦȇǁʻȇǿ ʮȇˣǁȺȇ 

ˣǁʮʻȇˣǁʻȇʦ ȷɠɿˣ֟ ǁɴǿ ˣǁʻȇʦ 

ʣˋɲʣȇǿ ȷʦɿɲ ʻɁȇ ʮɆʻȇ ʮȇȇʣǁȺȇ 

ǸɿɠɠȇǸʻɆɿɴ ʮˮʮʻȇɲ֥ 

řɁȇ łƘľ ǸɿɴʮɆʮʻʮ ɿȷ ʻˣɿ Ǹȇɠɠʮ֪ ·¹^ ʮˮʮʻȇɲ ˣǁʮʻȇ 

Ⱥȇɴȇʦǁʻȇǿ ǁʻ ʻɁȇ ʣɠǁɴʻ Ǹǁɴ Ƿȇ ǿɆʮǸɁǁʦȺȇǿ Ɇɴʻɿ ǁɴ 

·¹^ Ǹȇɠɠ ˣɁɆɠȇ ǁɠɠ ɿʻɁȇʦ ɠɆʥˋɆǿʮ ǁʦȇ ǿɆʮǸɁǁʦȺȇǿ Ɇɴʻɿ ǁ 

ɠɆʥˋɆǿ Ǹȇɠɠ֥ ! ʮʣɆɠɠˣǁˮ Ƿȇʻˣȇȇɴ ʻɁȇ ʻˣɿ Ǹȇɠɠʮ ǁɠɠɿˣʮ 

ɠɆʥˋɆǿ Ɇɴ ʻɁȇ ·¹^ ʮˮʮʻȇɲ ˣǁʮʻȇ ʻɿ ǿȇǸǁɴʻ Ɇɴʻɿ ʻɁȇ 

ɠɆʥˋɆǿ Ǹȇɠɠ֥ öɆʥˋɆǿʮ ȷʦɿɲ ʻɁȇ ɠɆʥˋɆǿ Ǹȇɠɠ ǁʦȇ ʣˋɲʣȇǿ 

ǷǁǸɝ ʻɿ ʻɁȇ ʣɠǁɴʻ ȷɿʦ ʦȇˋʮȇ Ɇɴ ʣɠǁɴʻ ɿʣȇʦǁʻɆɿɴʮ֥

ҩ֥ҥ ǁǸʦȇʮ Ɇɴ ǁʦȇǁɠ ȇ˭ʻȇɴʻ ׀ 

 WɿɲʣɿʮɆʻȇ ɠɆɴȇʦ ʮˮʮʻȇɲ ǁɴǿ ǁʮʮɿǸɆǁʻȇǿ öWłŊ ǸɿɲʣʦɆʮȇǿ ɿȷ ׀

ǁ ʣʦɆɲǁʦˮ ҪҤ ɲɆɠ Ç^ľh ɠɆɴȇʦ֟ ǁ ȺȇɿʮˮɴʻɁȇʻɆǸ ǿʦǁɆɴǁȺȇ ɠǁˮȇʦ֟ 

ǁ ʮȇǸɿɴǿǁʦˮ ҪҤ ɲɆɠ Ç^ľh ɠɆɴȇʦ֟ ǁɴǿ ǁɴ ˋɴǿȇʦɠˮɆɴȺ 

ȺȇɿʮˮɴʻɁȇʻɆǸ Ǹɠǁˮ ɠɆɴȇʦ

ȷʻ ǿȇʮɆȺɴ ǸǁʣǁǸɆʻˮ׀ҧҬ֥Ҫ ǁǸʦȇ ׀

ҩҧҫҭ ȷʻ !āŊö ɲǁ˭Ɇɲˋɲ ˣɿʦɝɆɴȺ ɠȇˢȇɠ ׀

WɿɴʮʻʦˋǸʻȇǿ Ɇɴ ҦҤҥҭ ǁɴǿ ʣɠǁǸȇǿ Ɇɴʻɿ ʮȇʦˢɆǸȇ ąɿˢȇɲǷȇʦ ҦҤҦҤ֥

!ǷǷʦȇˢɆǁʻɆɿɴʮ֞

!°ë¦ ױ ǁǜȾʘǫ ȱǫǁȳ ɬǫǁ ȨǫʘǫȨ kDàL ױ ȋȐȄȋ ǤǫȳɬȐɹʟ ɡȾȨʟǫɹȋʟȨǫȳǫ Āãë ױ Āɡɡǫɤ ãǫɹǫȳɹȐȾȳ ëʁȱɡ

==ã ױ =ȾǁȨ ǝȾȱǜʁɬɹȐȾȳ ɤǫɬȐǤʁǁȨɬ ¦!p ױ ¦ȐȳǫǤ !ɬȋ pȱɡȾʁȳǤȱǫȳɹ

=Ęùà ױ =ȾȱǜȐȳǫǤ Ęǁɬɹǫ ùɤǫǁɹȱǫȳɹ àȾȳǤ ¦=ãë ױ Ȩǫǁȥ ǝȾȨȨǫǝɹȐȾȳ ǁȳǤ ɤǫȱȾʘǁȨ ɬʟɬɹǫȱ

Dc!D! ױ Dɤʟ cȨʟ !ɬȋ DȐɬɡȾɬǁȨ !ɤǫǁ ¦DĘà ױ ¦ȐȳǫǤ Dǫǝǁȳɹ Ęǁɹǫɤ àȾȳǤ

cdD ױ ȃȨʁǫ Ȅǁɬ ǤǫɬʁȨȃʁɤȐʩǁɹȐȾȳ ²àDLë ² ױǁɹȐȾȳǁȨ àȾȨȨʁɹǁȳɹ DȐɬǝȋǁɤȄǫ LȨȐȱȐȳǁɹȐȾȳ ëʟɬɹǫȱ

ȃɹ ױ ȃǫǫɹ ãĘà ױ ãǫɹʁɤȳ Ęǁɹǫɤ àȾȳǤ

!ľŊ ·ɿˋʦ Wɿʦɴȇʦʮ ľɿˣȇʦ ľɠǁɴʻ

·ʦˋɆʻɠǁɴǿ֟ ąȇˣ āȇ˭ɆǸɿ н ƻŦ н WŀƴǳŀǊȅ омΣ нлнр



!ɴɴˋǁɠ ¹ʦɿˋɴǿˣǁʻȇʦ āɿɴɆʻɿʦɆɴȺ ǁɴǿ 

WɿʦʦȇǸʻɆˢȇ !ǸʻɆɿɴ łȇʣɿʦʻ ȷɿʦ ҦҤҦҨ   

řǁǷɠȇ ҥ׀Ҧ

WWł ¹ʦɿˋɴǿˣǁʻȇʦ āɿɴɆʻɿʦɆɴȺ ąȇʻˣɿʦɝ Ŋˋɲɲǁʦˮ

Ƙȇɠɠ

WWł 

WɿɲʣɠɆǁɴǸȇ 

Ƙȇɠɠ WWł ŧɴɆʻ Ƙȇɠɠ ^ȇʮɆȺɴǁʻɆɿɴ ÇˮǿʦɿȺȇɿɠɿȺɆǸ ŧɴɆʻ ^ǁʻȇ Ìɴʮʻǁɠɠȇǿ

VɿʦȇɁɿɠȇ 

^ȇʣʻɁ

֯ȷʻ ǷȺʮְ

řɿʣ ɿȷ 

WǁʮɆɴȺ

hɠȇˢǁʻɆɿɴ

֯ȷʻ !āŊöְ

¹ʦɿˋɴǿ 

ŊˋʦȷǁǸȇ 

hɠȇˢǁʻɆɿɴ

֯ȷʻ !āŊöְ

řɿʣ ɿȷ 

ŊǸʦȇȇɴ

֯ȷʻ ǷȺʮְ

Vɿʻʻɿɲ ɿȷ 

ŊǸʦȇȇɴ

֯ȷʻ ǷȺʮְ

ŊǸʦȇȇɴ 

öȇɴȺʻɁ

֯ȷʻְ

řɿʣ ŊǸʦȇȇɴ 

hɠȇˢǁʻɆɿɴ

֯ȷʻ !āŊöְ

Vɿʻʻɿɲ 

ŊǸʦȇȇɴ 

hɠȇˢǁʻɆɿɴ

֯ȷʻ !āŊöְ

Vɿʻʻɿɲ 

VɿʦȇɁɿɠȇ 

hɠȇˢǁʻɆɿɴ

֯ȷʻ !āŊöְ

āƘ׀ҥҦłҥ ƣȇʮ ^·!^! VǁǸɝȺʦɿˋɴǿ ƘȇǁʻɁȇʦȇǿ öȇˣɆʮ ŊɁǁɠȇ Ҩ֫ҥҤ֫ҦҤҥҬ ҨҤ ҩ֟ҦҫҤ֥ҥҦ ҩ֟ҦҪҬ֥Ҧҧ ҦҦ ҧҦ ҥҤ ҩ֟ҦҨҪ֥ҦҤ ҩ֟ҦҧҪ֥ҦҤ ҩ֟ҦҦҬ֥Ҧҧ

āƘ׀ҩҩł ƣȇʮ ^·!^! VǁǸɝȺʦɿˋɴǿ ŧɴˣȇǁʻɁȇʦȇǿ öȇˣɆʮ ŊɁǁɠȇ ҭ֫ҥҧ֫ҦҤҥҩ ҭҩ ҩ֟ҦҨҧ֥ҭҪ ҩ֟ҦҨҥ֥ҧҪ ҫҧ ҭҧ ҦҤ ҩ֟ҥҪҬ֥ҨҪ ҩ֟ҥҨҬ֥ҨҪ ҩ֟ҥҨҪ֥ҧҪ

āƘ׀ҥҤ ƣȇʮ ^·!^! ^ɿˣɴȺʦǁǿɆȇɴʻ Vɿˋɴǿǁʦˮ ƘȇǁʻɁȇʦȇǿ öȇˣɆʮ ŊɁǁɠȇ ҧ֫ҥҦ֫ҥҭҬҫ ҧҩ ҩ֟ҥҩҤ֥ҫҥ ҩ֟ҥҨҭ֥Ҫҩ ҥҧ ҧҧ ҦҤ ҩ֟ҥҧҪ֥Ҫҩ ҩ֟ҥҥҪ֥Ҫҩ ҩ֟ҥҥҨ֥Ҫҩ

āƘ׀ҥҧ ƣȇʮ ^·!^! ^ɿˣɴȺʦǁǿɆȇɴʻ Vɿˋɴǿǁʦˮ ƘȇǁʻɁȇʦȇǿ öȇˣɆʮ ŊɁǁɠȇ Ҭ֫ҧҥ֫ҥҭҬҫ ҪҤ ҩ֟ҥҩҤ֥ҫҩ ҩ֟ҥҨҭ֥ҩҦ ҧҩ ҩҩ ҦҤ ҩ֟ҥҥҨ֥ҪҦ ҩ֟ҤҭҨ֥ҪҦ ҩ֟ҤҬҭ֥ҩҦ

āƘ׀ҨҨ ƣȇʮ ^·!^! ^ɿˣɴȺʦǁǿɆȇɴʻ Vɿˋɴǿǁʦˮ ƘȇǁʻɁȇʦȇǿ öȇˣɆʮ ŊɁǁɠȇ ҧ֫ҦҬ֫ҦҤҥҦ ҨҤ ҩ֟ҥҨҪ֥Ҭҭ ҩ֟ҥҨҩ֥ҥҩ ҥҨ ҦҨ ҥҤ ҩ֟ҥҧҥ֥Ҫҩ ҩ֟ҥҦҥ֥Ҫҩ ҩ֟ҥҤҩ֥ҥҩ

āƘ׀ҨҬ ƣȇʮ ^·!^! ^ɿˣɴȺʦǁǿɆȇɴʻ Vɿˋɴǿǁʦˮ ŧɴˣȇǁʻɁȇʦȇǿ öȇˣɆʮ ŊɁǁɠȇ ҩ֫ҥҨ֫ҦҤҥҧ ҪҤ ҩ֟ҥҪҩ֥ҭҪ ҩ֟ҥҪҧ֥Ҩҧ ҧҩ ҪҤ Ҧҩ ҩ֟ҥҦҬ֥Ҩҧ ҩ֟ҥҤҧ֥Ҩҧ ҩ֟ҥҤҧ֥Ҩҧ

āƘ׀ҥҥ ąɿ ^·!^! Ŋˋʣʣɠȇɲȇɴʻǁʦˮ ƘȇǁʻɁȇʦȇǿ öȇˣɆʮ ŊɁǁɠȇ ҧ֫ҥҧ֫ҥҭҬҫ ҩҤ ҩ֟ҥҥҥ֥ҭҪ ҩ֟ҥҥҤ֥ҨҬ ҧҤ ҩҤ ҦҤ ҩ֟ҤҬҤ֥ҩҬ ҩ֟ҤҪҤ֥ҩҬ ҩ֟ҤҪҤ֥ҩҬ

āƘ׀ҥҪ ąɿ āˋɠʻɆˋɴɆʻ ҥ Ŋˋʣʣɠȇɲȇɴʻǁʦˮ ƘȇǁʻɁȇʦȇǿ öȇˣɆʮ ŊɁǁɠȇ ҭ֫Ҧ֫ҥҭҬҫ ҩҩ ҩ֟ҥҤҥ֥ҧҦ ҩ֟ҥҤҤ֥ҨҦ ҧҪ ҩҩ ҥҭ ҩ֟ҤҪҨ֥ҭҦ ҩ֟ҤҨҩ֥ҪҦ ҩ֟ҤҨҩ֥ҪҦ

āƘ׀Ҩҧ ƣȇʮ āˋɠʻɆˋɴɆʻ ҥ VǁǸɝȺʦɿˋɴǿ ƘȇǁʻɁȇʦȇǿ öȇˣɆʮ ŊɁǁɠȇ ҧ֫ҦҨ֫ҦҤҥҦ ҪҤ ҩ֟Ҧҫҥ֥ҩҬ ҩ֟ҦҪҭ֥ҨҦ ҥҪ ҦҪ ҥҤ ҩ֟Ҧҩҧ֥ҨҦ ҩ֟ҦҨҧ֥ҨҦ ҩ֟ҦҤҭ֥ҨҦ

āƘ׀Ҩҭ! ƣȇʮ āˋɠʻɆˋɴɆʻ ҥ VǁǸɝȺʦɿˋɴǿ ƘȇǁʻɁȇʦȇǿ öȇˣɆʮ ŊɁǁɠȇ ҩ֫ҥҬ֫ҦҤҥҧ ҪҬ ҩ֟ҦҬҬ֥ҪҦ ҩ֟ҦҬҩ֥ҧ ҩҤ Ҫҩ ҥҩ ҩ֟Ҧҧҥ֥ҧҬ ҩ֟ҦҥҪ֥ҧҬ ҩ֟Ҧҥҧ֥ҧҬ

āƘ׀ҩҤ! ƣȇʮ āˋɠʻɆˋɴɆʻ ҥ VǁǸɝȺʦɿˋɴǿ ƘȇǁʻɁȇʦȇǿ öȇˣɆʮ ŊɁǁɠȇ ҩ֫ҫ֫ҦҤҥҧ Ҫҧ ҩ֟ҧҧҩ֥Ҫҫ ҩ֟ҧҧҧ֥ҦҤ ҦҬ Ҩҧ ҥҩ ҩ֟ҧҤҩ֥ҦҤ ҩ֟ҦҭҤ֥ҦҤ ҩ֟ҦҫҤ֥ҦҤ

āƘ׀ҩҥ ƣȇʮ āˋɠʻɆˋɴɆʻ ҥ VǁǸɝȺʦɿˋɴǿ ƘȇǁʻɁȇʦȇǿ öȇˣɆʮ ŊɁǁɠȇ Ҩ֫ҦҬ֫ҦҤҥҧ ҬҤ ҩ֟ҦҬҬ֥ҥҨ ҩ֟ҦҬҩ֥ҥҨ ҦҤ ҧҤ ҥҤ ҩ֟ҦҪҩ֥ҥҨ ҩ֟Ҧҩҩ֥ҥҨ ҩ֟ҦҤҩ֥ҥҨ

āƘ׀ҫҨ ƣȇʮ āˋɠʻɆˋɴɆʻ ҥ VǁǸɝȺʦɿˋɴǿ ƘȇǁʻɁȇʦȇǿ öȇˣɆʮ ŊɁǁɠȇ ҥ֫ҥҬ֫ҦҤҥҫ ҨҤ ҩ֟Ҧҥҭ֥Ҥҭ ҩ֟ҦҥҪ֥ҫҤ Ҭ ҥҬ ҥҤ ҩ֟ҦҤҬ֥ҪҤ ҩ֟ҥҭҬ֥ҪҤ ҩ֟ҥҫҪ֥ҫҤ

āƘ׀Ҥҫ ƣȇʮ āˋɠʻɆˋɴɆʻ ҥ ^ɿˣɴȺʦǁǿɆȇɴʻ Vɿˋɴǿǁʦˮ ƘȇǁʻɁȇʦȇǿ öȇˣɆʮ ŊɁǁɠȇ ҧ֫ҥҥ֫ҥҭҬҫҦ ҪҤ ҩ֟ҥҨҭ֥ҧҦ ҩ֟ҥҨҬ֥Ҧҭ ҥҩ ҧҩ ҦҤ ҩ֟ҥҧҧ֥ҩҭ ҩ֟ҥҥҧ֥ҩҭ ҩ֟ҤҬҬ֥Ҧҭ

āƘ׀ҤҬ ƣȇʮ āˋɠʻɆˋɴɆʻ ҥ ^ɿˣɴȺʦǁǿɆȇɴʻ Vɿˋɴǿǁʦˮ ƘȇǁʻɁȇʦȇǿ öȇˣɆʮ ŊɁǁɠȇ ҧ֫ҥҥ֫ҥҭҬҫҦ ҫҨ ҩ֟ҥҦҦ֥ҩҪ ҩ֟ҥҦҤ֥Ҭҩ ҦҬ ҨҬ ҦҤ ҩ֟Ҥҭҧ֥ҥҩ ҩ֟Ҥҫҧ֥ҥҩ ҩ֟ҤҨҪ֥Ҭҩ

āƘ׀ҨҤł ƣȇʮ āˋɠʻɆˋɴɆʻ ҥ ^ɿˣɴȺʦǁǿɆȇɴʻ Vɿˋɴǿǁʦˮ ƘȇǁʻɁȇʦȇǿ öȇˣɆʮ ŊɁǁɠȇ ҭ֫ҥҫ֫ҦҤҥҩ Ҧҩ ҩ֟ҥҧҫ֥Ҩҧ ҩ֟ҥҧҨ֥Ҭҧ ҥҨ ҦҨ ҥҤ ҩ֟ҥҦҤ֥ҩҧ ҩ֟ҥҥҤ֥ҩҧ ҩ֟ҥҤҭ֥Ҭҧ

āƘ׀Ҫҥ ƣȇʮ āˋɠʻɆˋɴɆʻ ҥ ^ɿˣɴȺʦǁǿɆȇɴʻ Vɿˋɴǿǁʦˮ ƘȇǁʻɁȇʦȇǿ öȇˣɆʮ ŊɁǁɠȇ ҭ֫ҥҪ֫ҦҤҥҩ ҧҩ ҩ֟ҥҦҭ֥ҥҭ ҩ֟ҥҦҪ֥ҩҭ ҦҨ ҧҨ ҥҤ ҩ֟ҥҤҦ֥ҧҭ ҩ֟ҤҭҦ֥ҧҭ ҩ֟Ҥҭҥ֥ҩҭ

āƘ׀ҫҩ ƣȇʮ āˋɠʻɆˋɴɆʻ ҥ ^ɿˣɴȺʦǁǿɆȇɴʻ Vɿˋɴǿǁʦˮ ƘȇǁʻɁȇʦȇǿ öȇˣɆʮ ŊɁǁɠȇ ҧ֫ҥҩ֫ҦҤҥҫ Ҩҥ ҩ֟ҥҦҪ֥ҬҤ ҩ֟ҥҦҨ֥ҬҤ Ҧҭ ҧҭ ҥҤ ҩ֟Ҥҭҩ֥ҬҤ ҩ֟ҤҬҩ֥ҬҤ ҩ֟ҤҬҧ֥ҬҤ

āƘ׀ҫҪ ƣȇʮ āˋɠʻɆˋɴɆʻ ҥ ^ɿˣɴȺʦǁǿɆȇɴʻ Vɿˋɴǿǁʦˮ ƘȇǁʻɁȇʦȇǿ öȇˣɆʮ ŊɁǁɠȇ ҧ֫ҥҪ֫ҦҤҥҫ ҧҧ ҩ֟ҥҥҪ֥Ҧҧ ҩ֟ҥҥҨ֥ҧҤ ҥҦ Ҧҫ ҥҩ ҩ֟ҥҤҦ֥ҩҤ ҩ֟ҤҬҫ֥ҩҤ ҩ֟ҤҬҥ֥ҧҤ

āƘ׀Ҭҫҥ ƣȇʮ āˋɠʻɆˋɴɆʻ ҥ ^ɿˣɴȺʦǁǿɆȇɴʻ ƘȇǁʻɁȇʦȇǿ öȇˣɆʮ ŊɁǁɠȇ ҥҥ֫ҦҬ֫ҦҤҥҬ ҩҤ ҩ֟ҤҫҪ֥ҩҧ ҩ֟ҤҫҨ֥Ҧҭ ҥҩ Ҩҩ ҧҤ ҩ֟Ҥҩҭ֥Ҧҭ ҩ֟ҤҦҭ֥Ҧҭ ҩ֟ҤҦҨ֥Ҧҭ

^āƢ׀Ҥҧ ąɿ āˋɠʻɆˋɴɆʻ ҥ Ŋˋʣʣɠȇɲȇɴʻǁʦˮ ƘȇǁʻɁȇʦȇǿ öȇˣɆʮ ŊɁǁɠȇ Ҩ֫ҥҨ֫ҥҭҭҦ ҧҬ ҩ֟ҤҬҩ֥ҩҤ ҩ֟ҤҬҨ֥Ҭҩ ҥҬ ҧҬ ҦҤ ҩ֟ҤҪҪ֥Ҭҩ ҩ֟ҤҨҪ֥Ҭҩ ҩ֟ҤҨҪ֥Ҭҩ

^āƢ׀ҤҨҥ ąɿ āˋɠʻɆˋɴɆʻ ҥ Ŋˋʣʣɠȇɲȇɴʻǁʦˮ ƘȇǁʻɁȇʦȇǿ öȇˣɆʮ ŊɁǁɠȇ Ҩ֫ҥҩ֫ҥҭҭҦ ҩҥ ҩ֟Ҥҫҧ֥ҤҤ ҩ֟ҤҫҦ֥ҥҥ ҧҥ ҩҥ ҦҤ ҩ֟ҤҨҥ֥ҥҥ ҩ֟ҤҦҥ֥ҥҥ ҩ֟ҤҦҥ֥ҥҥ

^āƢ׀Ҥҩ ąɿ āˋɠʻɆˋɴɆʻ ҥ h˭ʻʦǁǸʻɆɿɴ ַÌɴǁǸʻɆˢȇָ ƘȇǁʻɁȇʦȇǿ öȇˣɆʮ ŊɁǁɠȇ Ҩ֫ҥҩ֫ҥҭҭҦ ҨҦ ҩ֟ҤҬҧ֥Ҧҧ ҩ֟ҤҬҥ֥ҨҦ ҦҦ ҨҦ ҦҤ ҩ֟Ҥҩҭ֥ҨҦ ҩ֟Ҥҧҭ֥ҨҦ ҩ֟Ҥҧҭ֥ҨҦ

^āƢ׀Ҥҩł ąɿ āˋɠʻɆˋɴɆʻ ҥ h˭ʻʦǁǸʻɆɿɴ ַÌɴǁǸʻɆˢȇָ ƘȇǁʻɁȇʦȇǿ öȇˣɆʮ ŊɁǁɠȇ Ҫ֫Ҧҩ֫ҦҤҦҧ ҩҩ ąāԂ ąāԂ ҦҤ ҩҤ ҧҤ ąāԂ ąāԂ ąāԂ

^āƢ׀ҤҪ ąɿ āˋɠʻɆˋɴɆʻ ҥ Ŋˋʣʣɠȇɲȇɴʻǁʦˮ ƘȇǁʻɁȇʦȇǿ öȇˣɆʮ ŊɁǁɠȇ Ҩ֫ҥҪ֫ҥҭҭҦ ҧҩ ҩ֟Ҥҫҫ֥ҨҤ ҩ֟ҤҫҪ֥ҨҦ ҥҩ ҧҩ ҦҤ ҩ֟ҤҪҥ֥ҨҦ ҩ֟ҤҨҥ֥ҨҦ ҩ֟ҤҨҥ֥ҨҦ

āƘ׀Ҥҩҥ ąɿ āˋɠʻɆˋɴɆʻ ҥ Ŋˋʣʣɠȇɲȇɴʻǁʦˮ ƘȇǁʻɁȇʦȇǿ öȇˣɆʮ ŊɁǁɠȇ ҧ֫ҥҦ֫ҥҭҬҫ Ҩҭ ҩ֟ҤҬҬ֥ҩҤ ҩ֟ҤҬҫ֥ҧҥ Ҧҭ Ҩҭ ҦҤ ҩ֟ҤҩҬ֥Ҧҥ ҩ֟ҤҧҬ֥Ҧҥ ҩ֟ҤҧҬ֥Ҧҥ

āƘ׀ҤҪ ąɿ āˋɠʻɆˋɴɆʻ ҥ Ŋˋʣʣɠȇɲȇɴʻǁʦˮ ƘȇǁʻɁȇʦȇǿ öȇˣɆʮ ŊɁǁɠȇ ҧ֫ҥҦ֫ҥҭҬҫ Ҩҭ ҩҤҬҦ֥ҫҥ ҩ֟ҤҬҤ֥ҥҭ Ҧҭ Ҩҭ ҦҤ ҩ֟Ҥҩҥ֥ҧҭ ҩ֟Ҥҧҥ֥ҧҭ ҩ֟Ҥҧҥ֥ҧҭ

āƘ׀ҤҪłӿ ąɿ āˋɠʻɆˋɴɆʻ ҥ Ŋˋʣʣɠȇɲȇɴʻǁʦˮ ƘȇǁʻɁȇʦȇǿ öȇˣɆʮ ŊɁǁɠȇ Ҫ֫ҦҪ֫ҦҤҦҧ Ҩҩ ąāԂ ąāԂ Ҧҩ ҨҤ ҥҩ ąāԂ ąāԂ ąāԂ

āƘ׀ҥҩ ąɿ āˋɠʻɆˋɴɆʻ ҥ Ŋˋʣʣɠȇɲȇɴʻǁʦˮ ƘȇǁʻɁȇʦȇǿ öȇˣɆʮ ŊɁǁɠȇ ҭ֫ҥ֫ҥҭҬҫ ҩҧ ҩ֟Ҥҭҧ֥ҭҧ ҩ֟ҤҭҦ֥ҦҬ ҦҦ ҩҦ ҧҤ ҩ֟ҤҫҤ֥ҤҬ ҩ֟ҤҨҤ֥ҤҬ ҩ֟Ҥҧҭ֥ҩҬ

āƘ׀ҥҫłҥ ąɿ āˋɠʻɆˋɴɆʻ ҥ Ŋˋʣʣɠȇɲȇɴʻǁʦˮ ƘȇǁʻɁȇʦȇǿ öȇˣɆʮ ŊɁǁɠȇ ҥҦ֫ҥҦ֫ҦҤҥҧ ҧҦ ҩ֟Ҥҭҧ֥Ҥҭ ҩ֟ҤҭҤ֥Ҩҧ ҥҫ ҧҦ ҥҩ ҩ֟Ҥҫҧ֥ҭҧ ҩ֟ҤҩҬ֥ҭҧ ҩ֟ҤҩҬ֥Ҩҧ

āƘ׀ҥҬҥ ąɿ āˋɠʻɆˋɴɆʻ ҥ Ŋˋʣʣɠȇɲȇɴʻǁʦˮ ƘȇǁʻɁȇʦȇǿ öȇˣɆʮ ŊɁǁɠȇ ҭ֫ҧ֫ҥҭҬҫ ҩҩ ҩ֟ҤҬҭ֥ҥҤ ҩ֟ҤҬҬ֥ҤҪ ҦҪ ҩҩ ҧҤ ҩ֟ҤҪҦ֥ҩҪ ҩ֟Ҥҧҧ֥ҤҪ ҩ֟Ҥҧҧ֥ҤҪ

āƘ׀Ҧҧł ąɿ āˋɠʻɆˋɴɆʻ ҥ Ŋˋʣʣɠȇɲȇɴʻǁʦˮ ƘȇǁʻɁȇʦȇǿ öȇˣɆʮ ŊɁǁɠȇ ҥҦ֫Ҫ֫ҦҤҥҧ ҨҦ ҩ֟ҥҤҥ֥ҩҧ ҩ֟Ҥҭҭ֥ҤҬ Ҧҥ Ҩҥ ҦҤ ҩ֟ҤҫҬ֥ҤҬ ҩ֟ҤҩҬ֥ҤҬ ҩ֟Ҥҩҫ֥ҩҬ

āƘ׀ҦҨ ąɿ āˋɠʻɆˋɴɆʻ ҥ Ŋˋʣʣɠȇɲȇɴʻǁʦˮ ƘȇǁʻɁȇʦȇǿ öȇˣɆʮ ŊɁǁɠȇ ҭ֫Ҥҩ֫ҥҭҬҫ ҫҤ ҩ֟ҤҬҥ֥Ҫҩ ҩ֟ҤҬҤ֥Ҩҥ ҪҤ ҫҤ ҥҤ ҩ֟ҤҦҤ֥ҫҥ ҩ֟ҤҥҤ֥ҫҥ ҩ֟ҤҥҤ֥ҫҥ

āƘ׀ҧҪłҥ ąɿ āˋɠʻɆˋɴɆʻ ҥ Ŋˋʣʣɠȇɲȇɴʻǁʦˮ ƘȇǁʻɁȇʦȇǿ öȇˣɆʮ ŊɁǁɠȇ ҥҦ֫ҥҦ֫ҦҤҥҧ ҧҨ ҩ֟Ҥҭҧ֥ҧҧ ҩ֟ҤҭҤ֥ҫҪ ҥҨ ҧҨ ҦҤ ҩ֟Ҥҫҫ֥ҦҪ ҩ֟Ҥҩҫ֥ҦҪ ҩ֟ҤҩҪ֥ҫҪ

āƘ׀ҧҬłӿ ąɿ āˋɠʻɆˋɴɆʻ ҥ Ŋˋʣʣɠȇɲȇɴʻǁʦˮ ƘȇǁʻɁȇʦȇǿ öȇˣɆʮ ŊɁǁɠȇ ҥҦ֫ҥҧ֫ҦҤҥҧ ҧҭ ҩ֟ҤҭҨ֥ҥҦ ҩ֟Ҥҭҥ֥Ҩҥ ҥҨ ҧҭ Ҧҩ ҩ֟Ҥҫҫ֥ҭҥ ҩ֟ҤҩҦ֥ҭҥ ҩ֟ҤҩҦ֥Ҩҥ

āƘ׀Ҩҩ ąɿ āˋɠʻɆˋɴɆʻ ҥ Ŋˋʣʣɠȇɲȇɴʻǁʦˮ ƘȇǁʻɁȇʦȇǿ öȇˣɆʮ ŊɁǁɠȇ ҩ֫ҥҭ֫ҦҤҥҧ ҧҭ ҩ֟ҤҬҭ֥ҩҪ ҩ֟ҤҬҫ֥ҥҧ ҦҨ ҧҭ ҥҩ ҩ֟ҤҪҧ֥ҥҧ ҩ֟ҤҨҬ֥ҥҧ ҩ֟ҤҨҬ֥ҥҧ

āƘ׀ҨҪҥ ąɿ āˋɠʻɆˋɴɆʻ ҥ Ŋˋʣʣɠȇɲȇɴʻǁʦˮ ƘȇǁʻɁȇʦȇǿ öȇˣɆʮ ŊɁǁɠȇ Ҩ֫ҦҪ֫ҦҤҥҧ ҦҪ ҩ֟ҤҪҨ֥ҧҤ ҩ֟ҤҪҥ֥ҭҥ ҥҪ ҦҪ ҥҤ ҩ֟ҤҨҩ֥ҭҥ ҩ֟Ҥҧҩ֥ҭҥ ҩ֟Ҥҧҩ֥ҭҥ

āƘ׀ҩҦ ąɿ āˋɠʻɆˋɴɆʻ ҥ Ŋˋʣʣɠȇɲȇɴʻǁʦˮ ƘȇǁʻɁȇʦȇǿ öȇˣɆʮ ŊɁǁɠȇ ҩ֫ҥҤ֫ҦҤҥҧ ҬҦ ҩ֟ҦҥҤ֥Ҩҥ ҩ֟ҦҤҬ֥ҤҪ Ҫҫ ҬҦ ҥҩ ҩ֟ҥҨҥ֥ҤҪ ҩ֟ҥҦҪ֥ҤҪ ҩ֟ҥҦҪ֥ҤҪ

āƘ׀ҩҨ ąɿ āˋɠʻɆˋɴɆʻ ҥ Ŋˋʣʣɠȇɲȇɴʻǁʦˮ ƘȇǁʻɁȇʦȇǿ öȇˣɆʮ ŊɁǁɠȇ ҩ֫ҦҤ֫ҦҤҥҧ ҭҥ ҩ֟Ҧҥҫ֥ҬҦ ҩ֟ҦҥҬ֥ҧҬ ҫҪ ҭҥ ҥҩ ҩ֟ҥҨҦ֥ҧҬ ҩ֟ҥҦҫ֥ҧҬ ҩ֟ҥҦҫ֥ҧҬ

āƘ׀ҩҪҥ ąɿ āˋɠʻɆˋɴɆʻ ҥ Ŋˋʣʣɠȇɲȇɴʻǁʦˮ ƘȇǁʻɁȇʦȇǿ öȇˣɆʮ ŊɁǁɠȇ ҥҦ֫Ҩ֫ҦҤҥҧ ҧҫ ҩ֟Ҥҭҥ֥Ҩҭ ҩ֟ҤҬҭ֥ҥҨ ҦҪ ҧҪ ҥҤ ҩ֟ҤҪҧ֥ҥҨ ҩ֟Ҥҩҧ֥ҥҨ ҩ֟ҤҩҦ֥ҪҨ

!ľŊ ·ɿˋʦ Wɿʦɴȇʦʮ ľɿˣȇʦ ľɠǁɴʻ

·ʦˋɆʻɠǁɴǿ֟ ąȇˣ āȇ˭ɆǸɿ м ƻŦ о WŀƴǳŀǊȅ омΣ нлнр



!ɴɴˋǁɠ ¹ʦɿˋɴǿˣǁʻȇʦ āɿɴɆʻɿʦɆɴȺ ǁɴǿ 

WɿʦʦȇǸʻɆˢȇ !ǸʻɆɿɴ łȇʣɿʦʻ ȷɿʦ ҦҤҦҨ   

řǁǷɠȇ ҥ׀Ҧ

WWł ¹ʦɿˋɴǿˣǁʻȇʦ āɿɴɆʻɿʦɆɴȺ ąȇʻˣɿʦɝ Ŋˋɲɲǁʦˮ

Ƙȇɠɠ

WWł 

WɿɲʣɠɆǁɴǸȇ 

Ƙȇɠɠ WWł ŧɴɆʻ Ƙȇɠɠ ^ȇʮɆȺɴǁʻɆɿɴ ÇˮǿʦɿȺȇɿɠɿȺɆǸ ŧɴɆʻ ^ǁʻȇ Ìɴʮʻǁɠɠȇǿ

VɿʦȇɁɿɠȇ 

^ȇʣʻɁ

֯ȷʻ ǷȺʮְ

řɿʣ ɿȷ 

WǁʮɆɴȺ

hɠȇˢǁʻɆɿɴ

֯ȷʻ !āŊöְ

¹ʦɿˋɴǿ 

ŊˋʦȷǁǸȇ 

hɠȇˢǁʻɆɿɴ

֯ȷʻ !āŊöְ

řɿʣ ɿȷ 

ŊǸʦȇȇɴ

֯ȷʻ ǷȺʮְ

Vɿʻʻɿɲ ɿȷ 

ŊǸʦȇȇɴ

֯ȷʻ ǷȺʮְ

ŊǸʦȇȇɴ 

öȇɴȺʻɁ

֯ȷʻְ

řɿʣ ŊǸʦȇȇɴ 

hɠȇˢǁʻɆɿɴ

֯ȷʻ !āŊöְ

Vɿʻʻɿɲ 

ŊǸʦȇȇɴ 

hɠȇˢǁʻɆɿɴ

֯ȷʻ !āŊöְ

Vɿʻʻɿɲ 

VɿʦȇɁɿɠȇ 

hɠȇˢǁʻɆɿɴ

֯ȷʻ !āŊöְ

āƘ׀ҩҫҥ ąɿ āˋɠʻɆˋɴɆʻ ҥ Ŋˋʣʣɠȇɲȇɴʻǁʦˮ ƘȇǁʻɁȇʦȇǿ öȇˣɆʮ ŊɁǁɠȇ ҥҦ֫Ҭ֫ҦҤҥҧ Ҩҧ ҩ֟ҤҬҬ֥ҧҤ ҩ֟ҤҬҩ֥ҫҤ ҦҦ ҨҦ ҦҤ ҩ֟ҤҪҧ֥ҫҤ ҩ֟ҤҨҧ֥ҫҤ ҩ֟ҤҨҧ֥ҦҤ

āƘ׀ҪҤ ąɿ āˋɠʻɆˋɴɆʻ ҥ Ŋˋʣʣɠȇɲȇɴʻǁʦˮ ƘȇǁʻɁȇʦȇǿ öȇˣɆʮ ŊɁǁɠȇ ҭ֫ҥҪ֫ҦҤҥҩ Ҧҩ ҩҥҨҨ֥ҥҤ ҩҥҨҥ֥ҩҤ ҥҨ ҦҨ ҥҤ ҩ֟ҥҦҫ֥ҥҪ ҩ֟ҥҥҫ֥ҥҪ ҩ֟ҥҥҪ֥ҩҤ

hƘ׀ҥҨҥ ąɿ āˋɠʻɆˋɴɆʻ ҥ Ŋˋʣʣɠȇɲȇɴʻǁʦˮ ƘȇǁʻɁȇʦȇǿ öȇˣɆʮ ŊɁǁɠȇ ҥҤ֫ҦҪ֫ҦҤҥҤ ҨҬ ҩҤҫҭ֥Ҫҩ ҩ֟ҤҫҬ֥Ҭҩ ҥҬ ҨҬ ҧҤ ҩ֟ҤҪҤ֥Ҭҩ ҩ֟ҤҧҤ֥Ҭҩ ҩ֟ҤҧҤ֥Ҫҩ

hƘ׀ҥҩ ąɿ āˋɠʻɆˋɴɆʻ ҥ Ŋˋʣʣɠȇɲȇɴʻǁʦˮ ƘȇǁʻɁȇʦȇǿ öȇˣɆʮ ŊɁǁɠȇ ҥҤ֫ҦҪ֫ҦҤҥҤ ҩҤ ҩҤҫҫ֥ҫҧ ҩ֟ҤҫҪ֥ҬҦ ҥҭ Ҩҭ ҧҤ ҩ֟Ҥҩҫ֥ҬҦ ҩ֟ҤҦҫ֥ҬҦ ҩ֟ҤҦҫ֥ҦҤ

hƘ׀ҥҫ ąɿ āˋɠʻɆˋɴɆʻ ҥ h˭ʻʦǁǸʻɆɿɴ ƘȇǁʻɁȇʦȇǿ öȇˣɆʮ ŊɁǁɠȇ ҥҤ֫ҤҬ֫ҦҤҦҤ ҩҤ ҩҤҭҫ֥ҩҩ ҩ֟Ҥҭҩ֥ҫҧ ҦҤ ҨҤ ҦҤ ҩ֟Ҥҫҩ֥ҫҧ ҩ֟Ҥҩҩ֥ҫҧ ҩ֟ҤҨҩ֥ҫҧ

āƘ׀ҧҨԃ ąɿ āˋɠʻɆˋɴɆʻ ҥ Ŋˋʣʣɠȇɲȇɴʻǁʦˮ ƘȇǁʻɁȇʦȇǿ öȇˣɆʮ ŊɁǁɠȇ Ҫ֫ҭ֫ҦҤҥҤ Ҩҭ ҩҤҫҬ֥ҧҧ ҩ֟Ҥҫҫ֥ҧҨ ҦҨ Ҩҭ Ҧҩ ҩ֟Ҥҩҧ֥ҧҨ ҩ֟ҤҦҬ֥ҧҨ ҩ֟ҤҦҬ֥ҧҨ

Ìľ׀ҤҦ ąɿ āˋɠʻɆˋɴɆʻ ҥ Ŋˋʣʣɠȇɲȇɴʻǁʦˮ ƘȇǁʻɁȇʦȇǿ öȇˣɆʮ ŊɁǁɠȇ ^ȇǸȇɲǷȇʦ ҦҤҥҧ ҦҬ ҩ֟ҤҭҤ֥ҫҭ ҩ֟ҤҬҬ֥Ҧҫ ҥҫ Ҧҫ ҥҤ ҩ֟Ҥҫҥ֥Ҧҫ ҩ֟ҤҪҥ֥Ҧҫ ҩ֟ҤҪҤ֥ҫҫ

Ìľ׀Ҥҧ ąɿ āˋɠʻɆˋɴɆʻ ҥ Ŋˋʣʣɠȇɲȇɴʻǁʦˮ ƘȇǁʻɁȇʦȇǿ öȇˣɆʮ ŊɁǁɠȇ ^ȇǸȇɲǷȇʦ ҦҤҥҧ ҧҩ ҩ֟Ҥҭҥ֥ҤҬ ҩ֟ҤҬҬ֥ҪҬ ҦҨ ҧҨ ҥҤ ҩ֟ҤҪҨ֥ҪҬ ҩ֟ҤҩҨ֥ҪҬ ҩ֟ҤҩҨ֥ҥҬ

Ìľ׀ҤҨ ąɿ āˋɠʻɆˋɴɆʻ ҥ Ŋˋʣʣɠȇɲȇɴʻǁʦˮ ƘȇǁʻɁȇʦȇǿ öȇˣɆʮ ŊɁǁɠȇ ^ȇǸȇɲǷȇʦ ҦҤҥҧ ҧҧ ҩ֟Ҥҭҩ֥ҭҦ ҩ֟Ҥҭҧ֥ҨҪ ҦҦ ҧҦ ҥҤ ҩ֟Ҥҫҥ֥ҨҪ ҩ֟ҤҪҥ֥ҨҪ ҩ֟ҤҪҤ֥ҭҪ

Ìľ׀Ҥҩ ąɿ āˋɠʻɆˋɴɆʻ ҥ Ŋˋʣʣɠȇɲȇɴʻǁʦˮ ƘȇǁʻɁȇʦȇǿ öȇˣɆʮ ŊɁǁɠȇ ^ȇǸȇɲǷȇʦ ҦҤҥҧ Ҩҥ ҩ֟ҤҭҨ֥Ҩҧ ҩ֟Ҥҭҥ֥ҬҬ Ҧҥ Ҩҥ ҦҤ ҩ֟Ҥҫҥ֥ҧҬ ҩ֟Ҥҩҥ֥ҧҬ ҩ֟ҤҩҤ֥ҬҬ

āƘ׀ҪҦ ƣȇʮ WƘřľ ^ɿˣɴȺʦǁǿɆȇɴʻ Vɿˋɴǿǁʦˮ ľɆǸʻˋʦȇǿ WɠɆȷȷʮ Ŋǁɴǿʮʻɿɴȇ ҭ֫ҦҬ֫ҦҤҥҩ ҦҤ ҩ֟ҧҨҥ֥Ҭҫ ҩ֟ҧҧҭ֥ҧҫ ҥҤ ҦҤ ҥҤ ҩ֟ҧҦҭ֥ҧҫ ҩ֟ҧҥҭ֥ҧҫ ҩ֟ҧҥҭ֥ҧҫ

āƘ׀Ҫҧ ƣȇʮ WƘřľ ^ɿˣɴȺʦǁǿɆȇɴʻ Vɿˋɴǿǁʦˮ ľɆǸʻˋʦȇǿ WɠɆȷȷʮ Ŋǁɴǿʮʻɿɴȇ ҭ֫Ҧҩ֫ҦҤҥҩ ҦҤ ҩ֟ҧҧҫ֥ҤҦ ҩ֟ҧҧҫ֥ҤҦ ҭ ҥҭ ҥҤ ҩ֟ҧҦҬ֥ҤҦ ҩ֟ҧҥҬ֥ҤҦ ҩ֟ҧҥҫ֥ҤҦ

āƘ׀ҪҨ ƣȇʮ WƘřľ ^ɿˣɴȺʦǁǿɆȇɴʻ Vɿˋɴǿǁʦˮ ľɆǸʻˋʦȇǿ WɠɆȷȷʮ Ŋǁɴǿʮʻɿɴȇ ҭ֫ҦҪ֫ҦҤҥҩ Ҧҩ ҩ֟ҧҧҫ֥ҪҪ ҩ֟ҧҧҫ֥ҪҪ ҥҤ ҦҤ ҥҤ ҩ֟ҧҦҫ֥ҪҪ ҩ֟ҧҥҫ֥ҪҪ ҩ֟ҧҥҦ֥ҪҪ

āƘ׀Ҫҩ ƣȇʮ WƘřľ ^ɿˣɴȺʦǁǿɆȇɴʻ Vɿˋɴǿǁʦˮ ľɆǸʻˋʦȇǿ WɠɆȷȷʮ Ŋǁɴǿʮʻɿɴȇ ҭ֫Ҧҫ֫ҦҤҥҩ ҦҤ ҩ֟ҧҧҭ֥ҫҨ ҩ֟ҧҧҫ֥ҦҨ Ҭ ҥҬ ҥҤ ҩ֟ҧҦҭ֥ҦҨ ҩ֟ҧҥҭ֥ҦҨ ҩ֟ҧҥҫ֥ҦҨ

āƘ׀ҪҪӿ ƣȇʮ ŧłŊ ^ɿˣɴȺʦǁǿɆȇɴʻ Vɿˋɴǿǁʦˮ ľɆǸʻˋʦȇǿ WɠɆȷȷʮ Ŋǁɴǿʮʻɿɴȇ ҭ֫Ҧҫ֫ҦҤҥҩ ҧҧ ҩ֟ҧҨҨ֥Ҫҭ ҩ֟ҧҨҨ֥ҫҤ ҥҩ Ҧҩ ҥҤ ҩ֟ҧҦҭ֥ҫҤ ҩ֟ҧҥҭ֥ҫҤ ҩ֟ҧҥҥ֥ҫҤ

āƘ׀Ҫҫӿ ƣȇʮ ŧłŊ ^ɿˣɴȺʦǁǿɆȇɴʻ Vɿˋɴǿǁʦˮ ľɆǸʻˋʦȇǿ WɠɆȷȷʮ Ŋǁɴǿʮʻɿɴȇ ҭ֫ҥҥ֫ҦҤҥҩ ҧҥ ҩҧҩҦ֥ҫҪԁ ҩ֟ҧҩҧ֥ҬҤԁ ҦҤ ҧҤ ҥҤ ҩ֟ҧҧҨ֥ҨҦ ҩ֟ҧҦҨ֥ҨҦ ҩ֟ҧҦҧ֥ҤҦ

āƘ׀ҪҬӿ ƣȇʮ ŧłŊ ^ɿˣɴȺʦǁǿɆȇɴʻ Vɿˋɴǿǁʦˮ ľɆǸʻˋʦȇǿ WɠɆȷȷʮ Ŋǁɴǿʮʻɿɴȇ ҭ֫ҥҤ֫ҦҤҥҩ ҧҤ ҩ֟ҧҩҧ֥ҩҬ ҩ֟ҧҩҧ֥ҭҩ ҥҭ Ҧҭ ҥҤ ҩ֟ҧҧҨ֥ҭҩ ҩ֟ҧҦҨ֥ҭҩ ҩ֟ҧҦҧ֥ҭҩ

āƘ׀Ҫҭ ƣȇʮ ŧłŊ ^ɿˣɴȺʦǁǿɆȇɴʻ Vɿˋɴǿǁʦˮ ľɆǸʻˋʦȇǿ WɠɆȷȷʮ Ŋǁɴǿʮʻɿɴȇ ҭ֫ҭ֫ҦҤҥҩ ҧҩ ҩ֟ҧҩҫ֥ҪҪ ҩ֟ҧҩҩ֥ҦҪ ҦҨ ҧҨ ҥҤ ҩ֟ҧҧҤ֥ҭҪ ҩ֟ҧҦҤ֥ҭҪ ҩ֟ҧҦҤ֥ҦҪ

āƘ׀ҫҤ ƣȇʮ ŧłŊ ^ɿˣɴȺʦǁǿɆȇɴʻ Vɿˋɴǿǁʦˮ ľɆǸʻˋʦȇǿ WɠɆȷȷʮ Ŋǁɴǿʮʻɿɴȇ ҭ֫ҧҤ֫ҦҤҥҩ ҩҧ ҩ֟ҧҫҥ֥ҥҦ ҩ֟ҧҪҬ֥ҪҦ ҨҤ ҩҤ ҥҤ ҩ֟ҧҦҬ֥ҪҦ ҩ֟ҧҥҬ֥ҪҦ ҩ֟ҧҥҩ֥ҪҦ

āƘ׀Ҭҧ ƣȇʮ ŧłŊ ^ɿˣɴȺʦǁǿɆȇɴʻ ľɆǸʻˋʦȇǿ WɠɆȷȷʮ Ŋǁɴǿʮʻɿɴȇ ҥҥ֫Ҧҭ֫ҦҤҥҬ ҧҩ ҩ֟ҧҨҧ֥ҥҩ ҩ֟ҧҨҥ֥ҩҥ ҥҨ Ҧҭ ҥҩ ҩ֟ҧҦҫ֥ҩҥ ҩ֟ҧҥҦ֥ҩҥ ҩ֟ҧҤҪ֥ҩҥ

āƘ׀ҬҨӿ ƣȇʮ ŧłŊ ^ɿˣɴȺʦǁǿɆȇɴʻ ľɆǸʻˋʦȇǿ WɠɆȷȷʮ Ŋǁɴǿʮʻɿɴȇ ҥҥ֫ҥҬ֫ҦҤҥҬ ҧҩ ҩ֟ҧҧҬ֥Ҧҧ ҩ֟ҧҧҭ֥ҧҨ ҥҤ ҧҤ ҦҤ ҩ֟ҧҦҭ֥ҧҨ ҩ֟ҧҤҭ֥ҧҨ ҩ֟ҧҤҨ֥ҧҨ

āƘ׀Ҭҩӿ ƣȇʮ ŧłŊ ^ɿˣɴȺʦǁǿɆȇɴʻ ľɆǸʻˋʦȇǿ WɠɆȷȷʮ Ŋǁɴǿʮʻɿɴȇ ҥҥ֫ҥҬ֫ҦҤҥҬ ҧҩ ҩ֟ҧҩҦ֥ҫҬ ҩ֟ҧҩҧ֥Ҫҭ ҥҩ ҧҤ ҥҩ ҩ֟ҧҧҬ֥Ҫҭ ҩ֟ҧҦҧ֥Ҫҭ ҩ֟ҧҥҬ֥Ҫҭ

āƘ׀ҬҪ ƣȇʮ ŧłŊ ^ɿˣɴȺʦǁǿɆȇɴʻ ľɆǸʻˋʦȇǿ WɠɆȷȷʮ Ŋǁɴǿʮʻɿɴȇ ҥҥ֫ҥҫ֫ҦҤҥҬ ҧҩ ҩ֟ҧҧҬ֥ҫҪ ҩ֟ҧҧҬ֥ҫҨ ҥҤ ҧҤ ҦҤ ҩ֟ҧҦҬ֥ҫҨ ҩ֟ҧҤҬ֥ҫҨ ҩ֟ҧҤҧ֥ҫҨ

Wā׀Ҥҥӿ ąɿ ŧłŊ h˭ʻʦǁǸʻɆɿɴ ľɆǸʻˋʦȇǿ WɠɆȷȷʮ Ŋǁɴǿʮʻɿɴȇ ҥҦ֫ҥҧ֫ҦҤҥҭ ҧҫ ҩ֟ҧҩҧ֥ҨҦ ҩ֟ҧҩҥ֥ҥҭ ҦҤ ҧҤ ҥҤ ҩ֟ҧҧҥ֥ҥҭ ҩ֟ҧҦҥ֥ҥҭ ҩ֟ҧҥҨ֥ҥҭ

Wā׀ҤҦӿ ąɿ ŧłŊ h˭ʻʦǁǸʻɆɿɴ ľɆǸʻˋʦȇǿ WɠɆȷȷʮ Ŋǁɴǿʮʻɿɴȇ ҥҦ֫ҥҧ֫ҦҤҥҭ ҧҫ ҩ֟ҧҨҬ֥ҩҤ ҩ֟ҧҨҪ֥ҩҨ ҦҤ ҧҤ ҥҤ ҩ֟ҧҦҪ֥ҩҨ ҩ֟ҧҥҪ֥ҩҨ ҩ֟ҧҤҭ֥ҩҨ

Wā׀Ҥҧӿ ąɿ ŧłŊ Ŋˋʣʣɠȇɲȇɴʻǁʦˮ ľɆǸʻˋʦȇǿ WɠɆȷȷʮ Ŋǁɴǿʮʻɿɴȇ ҥҦ֫ҥҦ֫ҦҤҥҭ ҧҫ ҩ֟ҧҩҨ֥Ҭҩ ҩ֟ҧҩҦ֥ҧҦ ҦҤ ҧҤ ҥҤ ҩ֟ҧҧҦ֥ҧҦ ҩ֟ҧҦҦ֥ҧҦ ҩ֟ҧҥҩ֥ҧҦ

Wā׀ҤҨӿ ąɿ ŧłŊ Ŋˋʣʣɠȇɲȇɴʻǁʦˮ ľɆǸʻˋʦȇǿ WɠɆȷȷʮ Ŋǁɴǿʮʻɿɴȇ ҥҦ֫ҥҦ֫ҦҤҥҭ ҧҪ ҩ֟ҧҩҧ֥ҭҨ ҩ֟ҧҩҥ֥Ҭҥ ҦҤ ҧҤ ҥҤ ҩ֟ҧҧҥ֥Ҭҥ ҩ֟ҧҦҥ֥Ҭҥ ҩ֟ҧҥҩ֥Ҭҥ

ŧłŊ׀Ҥҩ ąɿ ŧłŊ Ŋˋʣʣɠȇɲȇɴʻǁʦˮ ľɆǸʻˋʦȇǿ WɠɆȷȷʮ Ŋǁɴǿʮʻɿɴȇ ҥҦ֫ҥҧ֫ҦҤҦҧ ҩҤ ąāԂ ąāԂ ҧҤ ҨҤ ҥҤ ąāԂ ąāԂ ąāԂ

ŧłŊ׀ҤҪ ąɿ ŧłŊ h˭ʻʦǁǸʻɆɿɴ ַÌɴǁǸʻɆˢȇָ ľɆǸʻˋʦȇǿ WɠɆȷȷʮ Ŋǁɴǿʮʻɿɴȇ ҥҦ֫ҥҩ֫ҦҤҦҧ ҩҤ ąāԂ ąāԂ ҦҤ ҨҤ ҦҤ ąāԂ ąāԂ ąāԂ

ŧłŊ׀Ҥҫ ąɿ ŧłŊ h˭ʻʦǁǸʻɆɿɴ ַÌɴǁǸʻɆˢȇָ ľɆǸʻˋʦȇǿ WɠɆȷȷʮ Ŋǁɴǿʮʻɿɴȇ ҥҦ֫ҥҦ֫ҦҤҦҧ ҩҤ ąāԂ ąāԂ Ҧҩ Ҩҩ ҦҤ ąāԂ ąāԂ ąāԂ

ŧłŊ׀ҤҬ ąɿ ŧłŊ Ŋˋʣʣɠȇɲȇɴʻǁʦˮ ľɆǸʻˋʦȇǿ WɠɆȷȷʮ Ŋǁɴǿʮʻɿɴȇ ҥҦ֫ҥҭ֫ҦҤҦҧ ҩҤ ąāԂ ąāԂ ҧҤ ҨҤ ҥҤ ąāԂ ąāԂ ąāԂ

āƘ׀ҫҥ ƣȇʮ ŧłŊ֫WƘřľ֫łƘľ VǁǸɝȺʦɿˋɴǿ ľɆǸʻˋʦȇǿ WɠɆȷȷʮ Ŋǁɴǿʮʻɿɴȇ ҧ֫ҥ֫ҦҤҥҪ ҩҤ ҩ֟ҧҪҦ֥ҭҥ ҩ֟ҧҪҧ֥ҪҦ Ҧҧ Ҩҧ ҦҤ ҩ֟ҧҨҥ֥ҥҦ ҩ֟ҧҦҥ֥ҥҦ ҩ֟ҧҥҧ֥ҪҦ

āƘ׀ҫҦ ƣȇʮ ŧłŊ֫WƘřľ֫łƘľ VǁǸɝȺʦɿˋɴǿ ľɆǸʻˋʦȇǿ WɠɆȷȷʮ Ŋǁɴǿʮʻɿɴȇ ҧ֫Ҧ֫ҦҤҥҪ Ҫҥ ҩ֟ҧҬҥ֥ҪҦ ҩ֟ҧҫҭ֥Ҥҭ ҩҥ Ҫҥ ҥҤ ҩ֟ҧҦҬ֥ҧҭ ҩ֟ҧҥҬ֥ҧҭ ҩ֟ҧҥҬ֥Ҥҭ

āƘ׀ҫҧ ƣȇʮ ŧłŊ֫WƘřľ֫łƘľ VǁǸɝȺʦɿˋɴǿ ľɆǸʻˋʦȇǿ WɠɆȷȷʮ Ŋǁɴǿʮʻɿɴȇ ҥ֫ҥҬ֫ҦҤҥҫ Ҩҩ ҩ֟ҧҩҧ֥ҭҩ ҩ֟ҧҩҥ֥ҭҤ Ҧҭ ҨҨ ҥҩ ҩ֟ҧҦҧ֥ҤҤ ҩ֟ҧҤҬ֥ҤҤ ҩ֟ҧҤҪ֥ҭҤ

āƘ׀ҬҬ ƣȇʮ łƘľ ^ɿˣɴȺʦǁǿɆȇɴʻ Vɿˋɴǿǁʦˮ ľɆǸʻˋʦȇǿ WɠɆȷȷʮ Ŋǁɴǿʮʻɿɴȇ ҥҦ֫Ҫ֫ҦҤҥҭ ҧҥ ҩҧҪҩ֥Ҧҩ ҩҧҪҦ֥ҫҥ ҦҤ ҧҤ ҥҤ ҩ֟ҧҨҦ֥ҫҥ ҩ֟ҧҧҦ֥ҫҥ ҩ֟ҧҧҥ֥ҫҥ

āƘ׀Ҭҭ ƣȇʮ łƘľ ^ɿˣɴȺʦǁǿɆȇɴʻ Vɿˋɴǿǁʦˮ ľɆǸʻˋʦȇǿ WɠɆȷȷʮ Ŋǁɴǿʮʻɿɴȇ ҥҦ֫Ҫ֫ҦҤҥҭ ҧҩ ҩҧҫҤ֥Ҧҥ ҩҧҪҫ֥ҩҥ ҦҨ ҧҨ ҥҤ ҩ֟ҧҨҧ֥ҩҥ ҩ֟ҧҧҧ֥ҩҥ ҩ֟ҧҧҦ֥ҩҥ

āƘ׀ҭҤ ƣȇʮ łƘľ ^ɿˣɴȺʦǁǿɆȇɴʻ Vɿˋɴǿǁʦˮ ľɆǸʻˋʦȇǿ WɠɆȷȷʮ Ŋǁɴǿʮʻɿɴȇ ҥҦ֫ҫ֫ҦҤҥҭ ҨҤ ҩҧҫҨ֥ҤҬ ҩҧҫҦ֥ҭҧ Ҧҭ ҧҭ ҥҤ ҩ֟ҧҨҧ֥ҭҧ ҩ֟ҧҧҧ֥ҭҧ ҩ֟ҧҧҦ֥ҭҧ

^āƢ׀Ҥҥ ąɿ ׀׀׀ Ŋˋʣʣɠȇɲȇɴʻǁʦˮ ƘȇǁʻɁȇʦȇǿ öȇˣɆʮ ŊɁǁɠȇ Ҩ֫ҥҩ֫ҥҭҭҦ ҧҭ ҩ֟ҤҭҬ֥ҤҦ ҩ֟Ҥҭҫ֥Ҩҭ ҥҭ ҧҭ ҦҤ ҩ֟ҤҫҬ֥Ҩҭ ҩ֟ҤҩҬ֥Ҩҭ ҩ֟ҤҩҬ֥Ҩҭ

Ìľ׀Ҥҥ ąɿ ׀׀׀ Ŋˋʣʣɠȇɲȇɴʻǁʦˮ ƘȇǁʻɁȇʦȇǿ öȇˣɆʮ ŊɁǁɠȇ ҥҦ֫ҧ֫ҦҤҥҧ ҧҭ ҩ֟ҥҤҥ֥Ҭҥ ҩ֟Ҥҭҭ֥ҧҭ ҥҨ ҧҭ ҦҤ ҩ֟ҤҬҩ֥Ҭҭ ҩ֟ҤҪҤ֥Ҭҭ ҩ֟ҤҪҤ֥Ҭҭ

āƘ׀Ҥҥ ąɿ ׀׀׀ Ŋˋʣʣɠȇɲȇɴʻǁʦˮ ƘȇǁʻɁȇʦȇǿ öȇˣɆʮ ŊɁǁɠȇ ҭ֫ҤҪ֫ҥҭҬҫ ҦҦ ҩ֟ҥҨҤ֥Ҩҧ ҩ֟ҥҧҬ֥ҨҬ ҥҦ ҦҦ ҥҤ ҩ֟ҥҦҪ֥ҬҬ ҩ֟ҥҥҪ֥ҬҬ ҩ֟ҥҥҪ֥ҬҬ

āƘ׀Ҥҧ ąɿ ׀׀׀ Ŋˋʣʣɠȇɲȇɴʻǁʦˮ ƘȇǁʻɁȇʦȇǿ öȇˣɆʮ ŊɁǁɠȇ ҧ֫ҥҧ֫ҥҭҬҫ ҨҨ ҩ֟ҥҦҪ֥ҫҧ ҩ֟ҥҦҩ֥ҩҦ ҥҨ ҨҨ ҧҤ ҩ֟ҥҥҥ֥Ҧҫ ҩ֟ҤҬҥ֥Ҧҫ ҩ֟ҤҬҥ֥Ҧҫ

!ľŊ ·ɿˋʦ Wɿʦɴȇʦʮ ľɿˣȇʦ ľɠǁɴʻ

·ʦˋɆʻɠǁɴǿ֟ ąȇˣ āȇ˭ɆǸɿ н ƻŦ о WŀƴǳŀǊȅ омΣ нлнр



!ɴɴˋǁɠ ¹ʦɿˋɴǿˣǁʻȇʦ āɿɴɆʻɿʦɆɴȺ ǁɴǿ 

WɿʦʦȇǸʻɆˢȇ !ǸʻɆɿɴ łȇʣɿʦʻ ȷɿʦ ҦҤҦҨ   

řǁǷɠȇ ҥ׀Ҧ

WWł ¹ʦɿˋɴǿˣǁʻȇʦ āɿɴɆʻɿʦɆɴȺ ąȇʻˣɿʦɝ Ŋˋɲɲǁʦˮ

Ƙȇɠɠ

WWł 

WɿɲʣɠɆǁɴǸȇ 

Ƙȇɠɠ WWł ŧɴɆʻ Ƙȇɠɠ ^ȇʮɆȺɴǁʻɆɿɴ ÇˮǿʦɿȺȇɿɠɿȺɆǸ ŧɴɆʻ ^ǁʻȇ Ìɴʮʻǁɠɠȇǿ

VɿʦȇɁɿɠȇ 

^ȇʣʻɁ

֯ȷʻ ǷȺʮְ

řɿʣ ɿȷ 

WǁʮɆɴȺ

hɠȇˢǁʻɆɿɴ

֯ȷʻ !āŊöְ

¹ʦɿˋɴǿ 

ŊˋʦȷǁǸȇ 

hɠȇˢǁʻɆɿɴ

֯ȷʻ !āŊöְ

řɿʣ ɿȷ 

ŊǸʦȇȇɴ

֯ȷʻ ǷȺʮְ

Vɿʻʻɿɲ ɿȷ 

ŊǸʦȇȇɴ

֯ȷʻ ǷȺʮְ

ŊǸʦȇȇɴ 

öȇɴȺʻɁ

֯ȷʻְ

řɿʣ ŊǸʦȇȇɴ 

hɠȇˢǁʻɆɿɴ

֯ȷʻ !āŊöְ

Vɿʻʻɿɲ 

ŊǸʦȇȇɴ 

hɠȇˢǁʻɆɿɴ

֯ȷʻ !āŊöְ

Vɿʻʻɿɲ 

VɿʦȇɁɿɠȇ 

hɠȇˢǁʻɆɿɴ

֯ȷʻ !āŊöְ

āƘ׀ҥҭ ąɿ ׀׀׀ Ŋˋʣʣɠȇɲȇɴʻǁʦˮ ƘȇǁʻɁȇʦȇǿ öȇˣɆʮ ŊɁǁɠȇ ҭ֫ҧ֫ҥҭҬҫ ҩҤ ҩ֟ҥҦҫ֥ҨҤ ҩ֟ҥҦҪ֥ҧҨ Ҧҭ ҩҤ Ҧҥ ҩ֟Ҥҭҫ֥ҥҨ ҩ֟ҤҫҪ֥ҪҨ ҩ֟ҤҫҪ֥ҪҨ

āƘ׀Ҧҥ ąɿ ׀׀׀ Ŋˋʣʣɠȇɲȇɴʻǁʦˮ ƘȇǁʻɁȇʦȇǿ öȇˣɆʮ ŊɁǁɠȇ ҭ֫Ҩ֫ҥҭҬҫ ҧҤ ҩ֟ҥҩҩ֥ҤҨ ҩ֟ҥҩҨ֥Ҩҫ ҥҥ ҧҤ ҥҭ ҩ֟ҥҨҧ֥Ҭҫ ҩ֟ҥҦҨ֥Ҩҫ ҩ֟ҥҦҨ֥Ҩҫ

āƘ׀ҦҦ ąɿ ׀׀׀ Ŋˋʣʣɠȇɲȇɴʻǁʦˮ ƘȇǁʻɁȇʦȇǿ öȇˣɆʮ ŊɁǁɠȇ ҭ֫Ҩ֫ҥҭҬҫ ҧҤ ҩ֟ҥҩҪ֥ҩҥ ҩ֟ҥҩҪ֥ҧҤ ҥҤ ҧҤ ҦҤ ҩ֟ҥҨҩ֥ҭҤ ҩ֟ҥҦҩ֥ҭҤ ҩ֟ҥҦҩ֥ҭҤ

āƘ׀ҦҪ ąɿ ׀׀׀ Ŋˋʣʣɠȇɲȇɴʻǁʦˮ ƘȇǁʻɁȇʦȇǿ öȇˣɆʮ ŊɁǁɠȇ ҭ֫ҤҪ֫ҥҭҬҫ ҩҥ ҩ֟ҥҧҭ֥ҦҪ ҩ֟ҥҧҬ֥ҧҪ Ҩҥ ҩҥ ҥҤ ҩ֟Ҥҭҫ֥ҬҪ ҩ֟ҤҬҫ֥ҬҪ ҩ֟ҤҬҫ֥ҬҪ

āƘ׀ҧҤ ąɿ ׀׀׀ Ŋˋʣʣɠȇɲȇɴʻǁʦˮ ƘȇǁʻɁȇʦȇǿ öȇˣɆʮ ŊɁǁɠȇ Ҫ֫ҫ֫ҦҤҥҤ Ҧҧ ҩ֟Ҥҭҥ֥Ҫҫ ҩ֟ҤҭҦ֥ҤҪ ҥҧ Ҧҧ ҥҤ ҩ֟Ҥҫҭ֥ҤҪ ҩ֟ҤҪҭ֥ҤҪ ҩ֟ҤҪҭ֥ҤҪ

āƘ׀ҧҥ ąɿ ׀׀׀ Ŋˋʣʣɠȇɲȇɴʻǁʦˮ ƘȇǁʻɁȇʦȇǿ öȇˣɆʮ ŊɁǁɠȇ Ҫ֫ҫ֫ҦҤҥҤ ҦҨ ҩ֟ҤҭҦ֥ҩҭ ҩ֟ҤҬҭ֥ҭҪ ҥҨ ҦҨ ҥҤ ҩ֟Ҥҫҩ֥ҭҪ ҩ֟ҤҪҩ֥ҭҪ ҩ֟ҤҪҩ֥ҭҪ

āƘ׀ҧҦ ąɿ ׀׀׀ Ŋˋʣʣɠȇɲȇɴʻǁʦˮ ƘȇǁʻɁȇʦȇǿ öȇˣɆʮ ŊɁǁɠȇ Ҫ֫ҫ֫ҦҤҥҤ ҦҤ ҩ֟ҤҬҫ֥Ҫҩ ҩ֟ҤҬҨ֥ҭҨ ҥҤ ҦҤ ҥҤ ҩ֟ҤҫҨ֥ҭҨ ҩ֟ҤҪҨ֥ҭҨ ҩ֟ҤҪҨ֥ҭҨ

āƘ׀ҫҫŊ ąɿ ׀׀׀ Ŋˋʣʣɠȇɲȇɴʻǁʦˮ ƘȇǁʻɁȇʦȇǿ öȇˣɆʮ ŊɁǁɠȇ ҥҥ֫Ҭ֫ҦҤҥҬ ҬҤ ҩҤҭҨ֥ҭҨ ҩҤҭҦ֥ҧҩ ҦҨ ҨҨ ҦҤ ҩ֟ҤҪҬ֥ҧҩ ҩ֟ҤҨҬ֥ҧҩ ҩ֟ҤҥҦ֥ҧҩ

āƘ׀ҫҬŊ ąɿ ׀׀׀ Ŋˋʣʣɠȇɲȇɴʻǁʦˮ ƘȇǁʻɁȇʦȇǿ öȇˣɆʮ ŊɁǁɠȇ ҥҥ֫ҥҧ֫ҦҤҥҬ ҬҤ ҩ֟ҤҬҬ֥ҫҭ ҩ֟ҤҬҪ֥ҩҥ ҦҨ ҨҨ ҦҤ ҩ֟ҤҪҦ֥ҩҥ ҩ֟ҤҨҦ֥ҩҥ ҩ֟ҤҤҪ֥ҩҥ

āƘ׀ҫҭŊ ąɿ ׀׀׀ Ŋˋʣʣɠȇɲȇɴʻǁʦˮ ƘȇǁʻɁȇʦȇǿ öȇˣɆʮ ŊɁǁɠȇ ҥҥ֫ҦҤ֫ҦҤҥҬ ҩҬ ҩ֟ҤҬҪ֥ҭҤ ҩ֟ҤҬҨ֥ҧҩ ҥҪ ҧҪ ҦҤ ҩ֟ҤҪҬ֥ҧҩ ҩ֟ҤҨҬ֥ҧҩ ҩ֟ҤҦҪ֥ҧҩ

āƘ׀ҬҤŊ ąɿ ׀׀׀ Ŋˋʣʣɠȇɲȇɴʻǁʦˮ ƘȇǁʻɁȇʦȇǿ öȇˣɆʮ ŊɁǁɠȇ ҥҥ֫ҥҪ֫ҦҤҥҬ Ҭҥ ҩ֟ҤҬҪ֥ҬҤ ҩ֟ҤҬҨ֥Ҧҭ ҧҩ ҩҩ ҦҤ ҩ֟ҤҨҭ֥Ҧҭ ҩ֟ҤҦҭ֥Ҧҭ ҩ֟ҤҤҧ֥Ҧҭ

āƘ׀Ҭҥ ąɿ ׀׀׀ Ŋˋʣʣɠȇɲȇɴʻǁʦˮ ƘȇǁʻɁȇʦȇǿ öȇˣɆʮ ŊɁǁɠȇ ҥҥ֫ҦҪ֫ҦҤҥҬ ҧҪ ҩ֟ҤҬҪ֥Ҩҥ ҩ֟ҤҬҨ֥Ҥҫ ҥҧ ҧҧ ҦҤ ҩ֟Ҥҫҥ֥Ҥҫ ҩ֟Ҥҩҥ֥Ҥҫ ҩ֟ҤҨҬ֥Ҥҫ

āƘ׀ҬҦŊ ąɿ ׀׀׀ Ŋˋʣʣɠȇɲȇɴʻǁʦˮ ƘȇǁʻɁȇʦȇǿ öȇˣɆʮ ŊɁǁɠȇ ҥҥ֫Ҧҫ֫ҦҤҥҬ Ҫҩ ҩ֟Ҥҭҧ֥ҧҫ ҩ֟Ҥҭҥ֥ҤҦ ҥҫ ҧҫ ҦҤ ҩ֟ҤҫҨ֥ҤҦ ҩ֟ҤҩҨ֥ҤҦ ҩ֟ҤҦҪ֥ҤҦ

hƘ׀ҥҥ ąɿ ׀׀׀ h˭ʻʦǁǸʻɆɿɴ ַÌɴǁǸʻɆˢȇָ ƘȇǁʻɁȇʦȇǿ öȇˣɆʮ ŊɁǁɠȇ ą! ҩҤ ҩ֟ҤҨҧ֥ҪҤ ҩ֟ҤҨҧ֥Ҭҩ ҥҦ ҩҤ ҧҬ ҩ֟Ҥҧҥ֥ҭҤ Ҩ֟ҭҭҧ֥ҬҤ Ҩ֟ҭҭҧ֥ҫҩ

hƘ׀ҥҥł ąɿ ׀׀׀ h˭ʻʦǁǸʻɆɿɴ ַÌɴǁǸʻɆˢȇָ ƘȇǁʻɁȇʦȇǿ öȇˣɆʮ ŊɁǁɠȇ Ҫ֫Ҧҧ֫ҦҤҦҧ Ҩҧ ąāԂ ąāԂ ҥҦ ҨҦ ҧҤ ąāԂ ąāԂ ąāԂ

hƘ׀ҥҦ ąɿ ׀׀׀ h˭ʻʦǁǸʻɆɿɴ ַÌɴǁǸʻɆˢȇָ ƘȇǁʻɁȇʦȇǿ öȇˣɆʮ ŊɁǁɠȇ ą! ҩҥ ҩҤҧҬ֥ҥ ҩҤҧҭ֥Ҥҩ ą! ą! ą! ą! ą! ҨҭҬҬ֥Ҥҩ

hƘ׀ҥҦł ąɿ ׀׀׀ h˭ʻʦǁǸʻɆɿɴ ַÌɴǁǸʻɆˢȇָ ƘȇǁʻɁȇʦȇǿ öȇˣɆʮ ŊɁǁɠȇ Ҫ֫ҦҨ֫ҦҤҦҧ ҧҬ ąāԂ ąāԂ ҥҦ֥ҩ ҧҫ֥ҩ Ҧҩ ąāԂ ąāԂ ąāԂ

ąɿʻȇʮ ǁɴǿ !ǷǷʦȇˢɆǁʻɆɿɴʮ֞ 

ëȾʁɤǝǫ Ⱦȃ ɡɤǫɬǫȳɹǫǤ ȐȳȃȾɤȱǁɹȐȾȳ Ȑɬ !L=½°ׁ ӍӋӌӒ ǁȳǤ ëǁȥʁɤǁ LȳȄȐȳǫǫɤȐȳȄ ᵵ ëʁɤʘǫʟȐȳȄׁ ӍӋӌӒׁ ӍӋӌӔׁ ǁȳǤ ӍӋӍӋ׆

ėǫɤɹȐǝǁȨ Ǥǁɹʁȱ Ȑɬ ²!ėD ӓӓ
ҥ ׀ Ƙǁʻȇʦ ɠȇˢȇɠ ɲɿɴɆʻɿʦȇǿ ˢɆǁ ʻʦǁɴʮǿǸˋȇʦ !āŊö ׀ !Ƿɿˢȇ ɲȇǁɴ ʮȇǁ ɠȇˢȇɠ ą! ׀ ^ǁʻǁ ąɿʻ !ˢǁɆɠǁǷɠȇ

Ҧ ׀ hʮʻɆɲǁʻȇǿ ǷȺʮ ׀ Ƿȇɠɿˣ Ⱥʦɿˋɴǿ ʮˋʦȷǁǸȇ ąā ׀ ąɿʻ āȇǁʮˋʦȇǿ ǁʮ ɿȷ îǁɴˋǁʦˮ ҧҥ֟ ҦҤҦҨ

ҧ ׀ ąȇˣ ʮˋʦˢȇˮȇǿ ȇɠȇˢǁʻɆɿɴ ǁȷʻȇʦ ˣȇɠɠɁȇǁǿ ɲɿǿɆȷɆǸǁʻɆɿɴʮ WWł ׀ Ǹɿǁɠ ǸɿɲǷˋʮʻɆɿɴ ʦȇʮɆǿˋǁɠַʮָ łƘľ ׀ łȇʻˋʦɴ Ƙǁʻȇʦ ľɿɴǿ

Ԃ ׀ Ƙȇɠɠ Ɂǁʮ ɴɿʻ Ƿȇȇɴ ʮˋʦˢȇˮȇǿ ǁʮ ɿȷ îǁɴˋǁʦˮ ҧҥ֟ ҦҤҦҨ WƘřľ ׀ WɿɲǷɆɴȇǿ Ƙǁʮʻȇ řʦȇǁʻɲȇɴʻ ľɿɴǿ ŧłŊ ׀ ŧʣʣȇʦ łȇʻȇɴʻɆɿɴ Ŋˋɲʣ

ԃ ׀ āƘ׀ҧҨ Ɇʮ ǁɠʮɿ ǿȇʮɆȺɴǁʻȇǿ hƘ׀ҧҨ ɿɴ ʣʦȇˢɆɿˋʮ ʦȇʣɿʦʻʮ ʦˮ ·ɠˮ !ʮɁ ^Ɇʮʣɿʮǁɠ !ʦȇǁ^ ׀ !^!·^

ȷʻ ׀ ȷȇȇʻ

Ƙȇɠɠ ^ȇʮɆȺɴǁʻɆɿɴ ^ȇʮǸʦɆʣʻɆɿɴʮ֞ 

VǁǸɝȺʦɿˋɴǿ ׀ āɿɴɆʻɿʦɆɴȺ ɠɿǸǁʻɆɿɴ ˋʮȇǿ ʻɿ ǿȇʻȇʦɲɆɴȇ ǷǁǸɝȺʦɿˋɴǿ Ⱥʦɿˋɴǿˣǁʻȇʦ ʥˋǁɠɆʻˮ ʻɁǁʻ Ɂǁʮ ɴɿʻ Ƿȇȇɴ ǁȷȷȇǸʻȇǿ Ƿˮ ʻɁȇ WWł ˋɴɆʻ ˋɴǿȇʦ ɆɴˢȇʮʻɆȺǁʻɆɿɴ ַҨҤ W·ł ᵐҦҩҫ֥ҭҥָ

^ɿˣɴȺʦǁǿɆȇɴʻ ׀ āɿɴɆʻɿʦɆɴȺ ɠɿǸǁʻɆɿɴ ˋʮȇǿ ʻɿ ȇˢǁɠˋǁʻȇ ʻɁȇ ɴǁʻˋʦȇ ǁɴǿ ȇ˭ʻȇɴʻ ɿȷ Ⱥʦɿˋɴǿˣǁʻȇʦ ǸɿɴǿɆʻɆɿɴʮ ǁʮʮɿǸɆǁʻȇǿ ˣɆʻɁ ȇǁǸɁ WWł ˋɴɆʻ

^ɿˣɴȺʦǁǿɆȇɴʻ Vɿˋɴǿǁʦˮ ׀ āɿɴɆʻɿʦɆɴȺ ɠɿǸǁʻɆɿɴ ˋʮȇǿ ʻɿ ǁʮʮȇʮʮ ʻɁȇ Ⱥʦɿˋɴǿˣǁʻȇʦ ǸɿɴǿɆʻɆɿɴʮ ǁʻ ʻɁȇ Ƿɿˋɴǿǁʦˮ ɿȷ ȇǁǸɁ WWł ˋɴɆʻ

h˭ʻʦǁǸʻɆɿɴ ׀ Ƙȇɠɠ ɠɿǸǁʻɆɿɴ ʻɁǁʻ Ǹˋʦʦȇɴʻɠˮ ʮˋʣʣɿʦʻʮ ʻɁȇ ɁˮǿʦǁˋɠɆǸ ǸɿɴʻǁɆɴɲȇɴʻ ʮˮʮʻȇɲ ˣɆʻɁ ʻɁȇ ȇ˭ʻʦǁǸʻɆɿɴ ɿȷ Ⱥʦɿˋɴǿˣǁʻȇʦ ɠɿǸǁʻȇǿ ǿɿˣɴȺʦǁǿɆȇɴʻ ɿȷ ǁ WWł ˋɴɆʻ

h˭ʻʦǁǸʻɆɿɴ ַÌɴǁǸʻɆˢȇָ ׀ Ƙȇɠɠ ɠɿǸǁʻɆɿɴ Ɇɴʮʻǁɠɠȇǿ ʻɿ ǁʮʮɆʮʻ ˣɆʻɁ ʻɁȇ ȇ˭ʻʦǁǸʻɆɿɴ ɿȷ Ⱥʦɿˋɴǿˣǁʻȇʦ ʻɁǁʻ ǿɿȇʮ ɴɿʻ ǁǸʻɆˢȇɠˮ ʮˋʣʣɿʦʻ ʻɁȇ Ǹˋʦʦȇɴʻ ɁˮǿʦǁˋɠɆǸ ǸɿɴʻǁɆɴɲȇɴʻ ʮˮʮʻȇɲ

Ŋˋʣʣɠȇɲȇɴʻǁʦˮ ׀ āɿɴɆʻɿʦɆɴȺ ɠɿǸǁʻɆɿɴ Ɇɴʻȇɴǿȇǿ ʻɿ ȷˋʦʻɁȇʦ ʮˋʣʣɿʦʻ ɆɴʻȇʦʣʦȇʻǁʻɆɿɴʮ ɿȷ ǷɿʻɁ ɆɲɲȇǿɆǁʻȇ WWł ŧɴɆʻ׀ǁʦȇǁ ǸɿɴǿɆʻɆɿɴʮ ǁɴǿ ŊɆʻȇ׀ˣɆǿȇ ǸɿɴǿɆʻɆɿɴʮ 

Ƙȇɠɠʮ ɁɆȺɁɠɆȺɁʻȇǿ Ⱥʦǁˮ ˣȇʦȇ ǁǷǁɴǿɿɴȇǿ 

!ľŊ ·ɿˋʦ Wɿʦɴȇʦʮ ľɿˣȇʦ ľɠǁɴʻ

·ʦˋɆʻɠǁɴǿ֟ ąȇˣ āȇ˭ɆǸɿ о ƻŦ о WŀƴǳŀǊȅ омΣ нлнр



!ɴɴˋǁɠ ¹ʦɿˋɴǿˣǁʻȇʦ āɿɴɆʻɿʦɆɴȺ ǁɴǿ 

WɿʦʦȇǸʻɆˢȇ !ǸʻɆɿɴ łȇʣɿʦʻ ȷɿʦ ҦҤҦҨ   

řǁǷɠȇ ҧ׀ҥ

!ʣʣȇɴǿɆ˭ ÌÌÌ ǁɴǿ !ʣʣȇɴǿɆ˭ ÌƗ WɿɴʮʻɆʻˋȇɴʻ VřƗʮ ǁɴǿ֫ɿʦ ¹ƘľŊʮ ȷɿʦ ·ɿˋʦ Wɿʦɴȇʦʮ WWł ŧɴɆʻʮ  

ŊȇɲɆǁɴɴˋǁɠ ҥ hˢȇɴʻ ҦҤҦҨ

^·!^!ҧ h

WɿɴʮʻɆʻˋȇɴʻ

VřƗ

֯ɲȺ֫öְ

¹ƘľŊ

֯ɲȺ֫öְ

VřƗ

֯ɲȺ֫öְ

¹ƘľŊ

֯ɲȺ֫öְ

VřƗ

֯ɲȺ֫öְ

¹ƘľŊ

֯ɲȺ֫öְ

VřƗ

֯ɲȺ֫öְ

Vɿʦɿɴ
Ҧ֥Ҥ ַāƘ׀ҪҦ֟ āƘ׀Ҫҧָ

Ҥ֥ҫҧ ַāƘ׀ҪҨ֟ āƘ׀Ҫҩָ
ҥ֥ҭ ҥ֥ҧ ҥ֥ҧ

WǁɠǸɆˋɲ
ҩҧҪ ַāƘ׀ҪҦ֟ āƘ׀Ҫҧָ

ҨҬҪ ַāƘ׀ҪҨ֟ āƘ׀Ҫҩָ
ҩҨҤ ҫҨҤ ҫҨҤ

WɁɠɿʦɆǿȇ Ҫҧҥ ҫҥҤ ҩ֟ҫҤҤ ҩ֟ҫҤҤ

·ɠˋɿʦɆǿȇ

ҥ֥Ҭ ַāƘ׀ҪҦָ

Ҧ֥ҧ ַāƘ׀Ҫҧָ

ҥ֥Ҫ ַāƘ׀ҪҨָ

Ҧ֥ҥ ַāƘ׀Ҫҩָ

ᴞłö Ҥ֥Ҭ Ҥ֥Ҭ

ʣÇҥ

Ҫ֥ҩҤ ׀ Ҫ֥ҭҤ ַāƘ׀ҪҦ֟ āƘ׀Ҫҧָ

ҫ֥Ҧҧ ׀ ҫ֥ҪҪ ַāƘ׀ҪҨָ

ҫ֥ҤҤ ׀ ҫ֥ҨҨ ַāƘ׀Ҫҩָ

ᴟöľö ɿʦ ᴞŧľö ҫ֥Ҩ ҫ֥Ҩ

Ŋˋɠȷǁʻȇ ҥҧ֟ҤҤҤ ҥҧ֟ҤҤҤ ҩ֟ҥҤҤ ҩ֟ҥҤҤ

ř^Ŋ ҦҤ֟ҤҤҤ ҦҤ֟ҤҤҤ ҥҩ֟ҤҤҤ ҥҩ֟ҤҤҤ

!ɴʻɆɲɿɴˮ Ҥ֥ҤҤҤҦҫ Ҥ֥ҤҤҪ Ҥ֥Ҥҥ Ҥ֥Ҥҥ Ҥ֥Ҥҥ Ҥ֥Ҥҥ

!ʦʮȇɴɆǸ Ҥ֥Ҥҥҧ Ҥ֥Ҥҥҧ Ҥ֥Ҥҥҧ Ҥ֥Ҥҥҧ Ҥ֥ҤҤҬҪ Ҥ֥Ҥҥ

VǁʦɆˋɲ Ҥ֥ҩҥ Ҧ Ҥ֥Ҥҩ Ҧ Ҥ֥ҤҨ Ҧ

VȇʦˮɠɠɆˋɲ Ҥ֥ҤҤҦҦ Ҥ֥ҤҤҨ Ҥ֥ҤҤҥ Ҥ֥ҤҤҨ Ҥ֥ҤҤҥ Ҥ֥ҤҤҨ

WǁǿɲɆˋɲ Ҥ֥ҤҤҤҦҥ Ҥ֥ҤҤҩ Ҥ֥ҤҤҥ Ҥ֥ҤҤҩ Ҥ֥ҤҤҦ Ҥ֥ҤҤҩ

WɁʦɿɲɆˋɲ Ҥ֥ҤҤҥҨ Ҥ֥ҥ Ҥ֥Ҥҥ Ҥ֥ҥ Ҥ֥ҤҦ Ҥ֥ҥ

WɿǷǁɠʻ Ҥ֥ҤҥҨ Ҥ֥ҤҥҨ Ҥ֥ҤҥҪ Ҥ֥ҤҥҪ Ҥ֥Ҥҥ Ҥ֥Ҥҥ

·ɠˋɿʦɆǿȇ Ҩ֥Ҧ Ҩ֥Ҧ Ҩ Ҩ ҩ ҩ

öȇǁǿ Ҥ֥ҤҤҥҥ Ҥ֥Ҥҥҩ Ҥ֥ҤҤҩ Ҥ֥Ҥҥҩ Ҥ֥Ҥҥ Ҥ֥Ҥҥҩ

öɆʻɁɆˋɲ Ҥ֥Ҭҭ Ҥ֥Ҭҭ Ҥ֥Ҭ Ҥ֥Ҭ ҥ֥Ҭ ҥ֥Ҭ

āȇʦǸˋʦˮ Ҥ֥ҤҤҤҦ Ҥ֥ҤҤҦ Ҥ֥ҤҤҤҦ Ҥ֥ҤҤҦ Ҥ֥ҤҤҤҦ Ҥ֥ҤҤҦ

āɿɠˮǷǿȇɴˋɲ Ҥ֥Ҥҥҥ Ҥ֥ҥ Ҥ֥Ҥҥҥ Ҥ֥ҥ Ҥ֥ҥҦ Ҥ֥ҥ

ŊȇɠȇɴɆˋɲ Ҥ֥Ҩҫ Ҥ֥Ҩҫ Ҥ֥Ҩҩ Ҥ֥Ҩҩ Ҥ֥ҤҭҦ Ҥ֥ҤҭҦ

řɁǁɠɠɆˋɲ Ҥ֥ҤҤҥҦ Ҥ֥ҤҤҦ Ҥ֥ҤҤҥҨ Ҥ֥ҤҤҦ Ҥ֥Ҥҥҫ Ҥ֥Ҥҥҫ

WɿɲǷɆɴȇǿ łǁǿɆˋɲҦ Ҩ֥ҥҪ ҩ ҩ֥Ҩ ҩ֥Ҩ Ҩ֥Ҩ ҩ

!
ʣ

ʣ
ȇɴ

ǿ
Ɇ˭

 ÌƗ
 W

ɿ
ɴ

ʮʻ
Ɇʻ

ˋ
ȇɴ

ʻʮ

ŧłŊ W֟ ^ āˋɠʻɆˋɴɆʻ ҥ W֟ h

!
ʣ

ʣ
ȇɴ

ǿ
Ɇ˭

 ÌÌ
Ì W

ɿ
ɴ

ʮʻ
Ɇʻ

ˋ
ȇɴ

ʻʮ

ą֫! ą֫!

WƘřľ !֟ V

ą֫!

ą֫!

WWł ŧɴɆʻ

ąɿʻȇʮ֞

ҥ ŧɴɆʻʮ ǁʦȇ ʮʻǁɴǿǁʦǿ ˋɴɆʻʮ

Ҧ ŧɴɆʻʮ ǁʦȇ ʣɆǸɿǸˋʦɆȇʮ ʣȇʦ ɠɆʻȇʦ

ҧ VřƗʮ ɆǿȇɴʻɆȷɆȇǿ ȷɿʦ ʻɁȇ ^·!^! ˋʮȇǿ ǷǁǸɝȺʦɿˋɴǿ ˣȇɠɠʮ֟ āƘ׀Ҩҭ! ǁɴǿ āƘ׀ҫҨ֟ ǁʮ ʣʦȇʮȇɴʻȇǿ Ɇɴ ʻɁȇ WWł āɿɴɆʻɿʦɆɴȺ Ƙȇɠɠ ąȇʻˣɿʦɝ łȇʣɿʦʻ ǁɴǿ 

WȇʦʻɆȷɆǸǁʻɆɿɴ ַ!hWěā֟ ҦҤҥҫָ

!ǷǷʦȇˢɆǁʻɆɿɴʮ֞

VřƗ ׀ VǁǸɝȺʦɿˋɴǿ řɁʦȇʮɁɿɠǿ Ɨǁɠˋȇ

WƘřľ ׀ WɿɲǷɆɴȇǿ Ƙǁʮʻȇ řʦȇǁʻɲȇɴʻ ľɿɴǿ

!ľŊ ·ɿˋʦ Wɿʦɴȇʦʮ ľɿˣȇʦ ľɠǁɴʻ

·ʦˋɆʻɠǁɴǿ֟ ąȇˣ āȇ˭ɆǸɿ м ƻŦ н WŀƴǳŀǊȅ омΣ нлнр



!ɴɴˋǁɠ ¹ʦɿˋɴǿˣǁʻȇʦ āɿɴɆʻɿʦɆɴȺ ǁɴǿ 

WɿʦʦȇǸʻɆˢȇ !ǸʻɆɿɴ łȇʣɿʦʻ ȷɿʦ ҦҤҦҨ   

řǁǷɠȇ ҧ׀ҥ

!ʣʣȇɴǿɆ˭ ÌÌÌ ǁɴǿ !ʣʣȇɴǿɆ˭ ÌƗ WɿɴʮʻɆʻˋȇɴʻ VřƗʮ ǁɴǿ֫ɿʦ ¹ƘľŊʮ ȷɿʦ ·ɿˋʦ Wɿʦɴȇʦʮ WWł ŧɴɆʻʮ  

ŊȇɲɆǁɴɴˋǁɠ ҥ hˢȇɴʻ ҦҤҦҨ

łȇȷȇʦȇɴǸȇʮ֞
 VřƗʮ ˣȇʦȇ ˋʣǿǁʻȇǿ ȷɿʦ ǁʣʣȇɴǿɆ˭ ÌÌÌ ǸɿɴʮʻɆʻˋȇɴʻʮ ǁʻ ʻɁȇ WƘřľ Ɇɴ ҦҤҦҧ֥ ֯ƘŊľ֟ ŧŊ! ÌɴǸ֥ ַƘŊľָ WWł ¹ʦɿˋɴǿˣǁʻȇʦ ^ȇʻȇǸʻɆɿɴ āɿɴɆʻɿʦɆɴȺ֥ ŊʻǁʻɆʮʻɆǸǁɠ !ɴǁɠˮʮɆʮ ǁɴǿ łȇʮˋɠʻʮ ȷɿʦ ʻɁȇ WƘřľ֥ ׀ !

!ʣʣȇɴǿɆ˭ ÌÌÌ ǸɿɴʮʻɆʻˋȇɴʻ ^ǁʻǁ WɿɠɠȇǸʻȇǿ řɁʦɿˋȺɁ îǁɴˋǁʦˮ ҦҤҦҧ֥ !ʦɆ́ɿɴǁ ľˋǷɠɆǸ ŊȇʦˢɆǸȇ ·ɿˋʦ Wɿʦɴȇʦʮ ľɿˣȇʦ ľɠǁɴʻ ׀ ·ʦˋɆʻɠǁɴǿ֟ ąȇˣ āȇ˭ɆǸɿ֥!ʣʦɆɠ ҥҤ֟ ҦҤҦҧְ֥

 VřƗŊ ǁɴǿ ¹ƘľŊʮ ˣȇʦȇ ȇʮʻǁǷɠɆʮɁȇǿ ȷɿʦ ǁʣʣȇɴǿɆ˭ ÌƗ ǸɿɴʮʻɆʻˋȇɴʻʮ ǁʻ ʻɁȇ ŧłŊ Ɇɴ ҦҤҥҬ֥ ֯WWł ¹ʦɿˋɴǿˣǁʻȇʦ !ʮʮȇʮʮɲȇɴʻ āɿɴɆʻɿʦɆɴȺ ŊʻǁʻɆʮʻɆǸǁɠ !ɴǁɠˮʮɆʮ ǁɴǿ łȇʮˋɠʻʮ ȷɿʦ ʻɁȇ ŧʣʣȇʦ ׀ ^

łȇʻȇɴʻɆɿɴ Ŋˋɲʣ֥ !ʦɆ́ɿɴǁ ľˋǷɠɆǸ ŊȇʦˢɆǸȇ ·ɿˋʦ Wɿʦɴȇʦʮ ľɿˣȇʦ ľɠǁɴʻ ׀ ·ʦˋɆʻɠǁɴǿ֟ ąȇˣ āȇ˭ɆǸɿ֥ Ƙɿɿǿ řȇǸɁɴɆǸǁɠ āȇɲɿʦǁɴǿˋɲ ǿǁʻȇǿ ěǸʻɿǷȇʦ ҥҩ֟ ҦҤҥҬְ֥

W ׀ VřƗʮ ˣȇʦȇ ȇʮʻǁǷɠɆʮɁȇǿ ȷɿʦ ǁʣʣȇɴǿɆ˭ ÌÌÌ ǸɿɴʮʻɆʻˋȇɴʻʮ ǁʻ ʻɁȇ WƘřľ֟ ŧłŊ֟ ǁɴǿ āˋɠʻɆˋɴɆʻ ҥ Ɇɴ ҦҤҥҬ֥ ֯ŊʻǁʻɆʮʻɆǸǁɠ !ɴǁɠˮʮɆʮ ɿȷ ÌɴɆʻɆǁɠ ^ȇʻȇǸʻɆɿɴ āɿɴɆʻɿʦɆɴȺ !ʣʣȇɴǿɆ˭ ÌÌÌ WɿɴʮʻɆʻˋȇɴʻ ^ǁʻǁ֥ 

!ʦɆ́ɿɴǁ ľˋǷɠɆǸ ŊȇʦˢɆǸȇ ·ɿˋʦ Wɿʦɴȇʦʮ ľɿˣȇʦ ľɠǁɴʻ ׀ ·ʦˋɆʻɠǁɴǿ֟ ąȇˣ āȇ˭ɆǸɿ֥ Ƙɿɿǿ řȇǸɁɴɆǸǁɠ āȇɲɿʦǁɴǿˋɲ ǿǁʻȇǿ îǁɴˋǁʦˮ ҥҦ֟ ҦҤҥҬ ǁɴǿ ʦȇˢɆʮȇǿ !ˋȺˋʮʻ ҦҤ֟ ҦҤҥҬְ֥

h ׀ VřƗŊ ǁɴǿ ¹ƘľŊʮ ˣȇʦȇ ȇʮʻǁǷɠɆʮɁȇǿ ȷɿʦ ǁʣʣȇɴǿɆ˭ ÌƗ ǸɿɴʮʻɆʻˋȇɴʻʮ ǁʻ ʻɁȇ āˋɠʻɆˋɴɆʻ ҥ Ɇɴ ҦҤҥҬ֥ ֯WWł ¹ʦɿˋɴǿˣǁʻȇʦ !ʮʮȇʮʮɲȇɴʻ āɿɴɆʻɿʦɆɴȺ ŊʻǁʻɆʮʻɆǸǁɠ !ɴǁɠˮʮɆʮ ǁɴǿ łȇʮˋɠʻʮ ȷɿʦ āˋɠʻɆˋɴɆʻ ҥ֥ 

!ʦɆ́ɿɴǁ ľˋǷɠɆǸ ŊȇʦˢɆǸȇ ·ɿˋʦ Wɿʦɴȇʦʮ ľɿˣȇʦ ľɠǁɴʻ ׀ ·ʦˋɆʻɠǁɴǿ֟ ąȇˣ āȇ˭ɆǸɿ֥ Ƙɿɿǿ řȇǸɁɴɆǸǁɠ āȇɲɿʦǁɴǿˋɲ ǿǁʻȇǿ ěǸʻɿǷȇʦ ҥҩ֟ ҦҤҥҬְ֥

V ׀ VřƗʮ ǁɴǿ ¹ƘľŊʮ ˣȇʦȇ ȇʮʻǁǷɠɆʮɁȇǿ ȷɿʦ ǁʣʣȇɴǿɆ˭ ÌƗ ǸɿɴʮʻɆʻˋȇɴʻʮ ǁʻ ʻɁȇ WƘřľ Ɇɴ ҦҤҦҧ֥ ֯WWł ¹ʦɿˋɴǿˣǁʻȇʦ ^ȇʻȇǸʻɆɿɴ āɿɴɆʻɿʦɆɴȺ֥ ŊʻǁʻɆʮʻɆǸǁɠ !ɴǁɠˮʮɆʮ ǁɴǿ łȇʮˋɠʻʮ ȷɿʦ ʻɁȇ WƘřľ֥ 

!ʣʣȇɴǿɆ˭ ÌƗ ǸɿɴʮʻɆʻˋȇɴʻ ^ǁʻǁ WɿɠɠȇǸʻȇǿ řɁʦɿˋȺɁ îˋɴȇ ҦҤҦҧ֥ !ʦɆ́ɿɴǁ ľˋǷɠɆǸ ŊȇʦˢɆǸȇ ·ɿˋʦ Wɿʦɴȇʦʮ ľɿˣȇʦ ľɠǁɴʻ ׀ ·ʦˋɆʻɠǁɴǿ֟ ąȇˣ āȇ˭ɆǸɿ֥ ěǸʻɿǷȇʦ Ҥҭ֟ ҦҤҦҧְ֥

¹ƘľŊ ¹ ׀ʦɿˋɴǿˣǁʻȇʦ ľʦɿʻȇǸʻɆɿɴ Ŋʻǁɴǿǁʦǿ

öľö ׀ ɠɿˣȇʦ ʣʦȇǿɆǸʻɆɿɴ ɠɆɲɆʻ

ɲȺ֫ö ׀ ɲɆɠɠɆȺʦǁɲʮ ʣȇʦ ɠɆʻȇʦ

ą֫! ׀ ɴɿʻ ǁʣʣɠɆǸǁǷɠȇ                      łö ׀ ʦȇʣɿʦʻɆɴȺ ɠɆɲɆʻ

ŧľö ׀ ˋʣʣȇʦ ʣʦȇǿɆǸʻɆɿɴ ɠɆɲɆʻ      ŧłŊ ׀ ŧʣʣȇʦ łȇʻȇɴʻɆɿɴ Ŋˋɲʣ

!ľŊ ·ɿˋʦ Wɿʦɴȇʦʮ ľɿˣȇʦ ľɠǁɴʻ

·ʦˋɆʻɠǁɴǿ֟ ąȇˣ āȇ˭ɆǸɿ н ƻŦ н WŀƴǳŀǊȅ омΣ нлнр



!ɴɴˋǁɠ ¹ʦɿˋɴǿˣǁʻȇʦ āɿɴɆʻɿʦɆɴȺ ǁɴǿ 

WɿʦʦȇǸʻɆˢȇ !ǸʻɆɿɴ łȇʣɿʦʻ ȷɿʦ ҦҤҦҨ   

řǁǷɠȇ ҧ׀Ҧ

!ʣʣȇɴǿɆ˭ ÌÌÌ ǁɴǿ !ʣʣȇɴǿɆ˭ ÌƗ WɿɴʮʻɆʻˋȇɴʻ VřƗʮ ǁɴǿ֫ɿʦ ¹ƘľŊʮ ȷɿʦ ·ɿˋʦ Wɿʦɴȇʦʮ WWł ŧɴɆʻʮ  

ŊȇɲɆǁɴɴˋǁɠ Ҧ hˢȇɴʻ ҦҤҦҨ

^·!^!ҧ h

WɿɴʮʻɆʻˋȇɴʻ

VřƗ

֯ɲȺ֫öְ

¹ƘľŊ

֯ɲȺ֫öְ

VřƗ

֯ɲȺ֫öְ

¹ƘľŊ

֯ɲȺ֫öְ

VřƗ

֯ɲȺ֫öְ

¹ƘľŊ

֯ɲȺ֫öְ

VřƗ

֯ɲȺ֫öְ

Vɿʦɿɴ
Ҧ֥Ҥ ַāƘ׀ҪҦ֟ āƘ׀Ҫҧָ

Ҥ֥ҫҧ ַāƘ׀ҪҨ֟ āƘ׀Ҫҩָ
ҥ֥ҭ ҥ֥ҧ ҥ֥ҧ

WǁɠǸɆˋɲ
ҩҧҪ ַāƘ׀ҪҦ֟ āƘ׀Ҫҧָ

ҨҬҪ ַāƘ׀ҪҨ֟ āƘ׀Ҫҩָ
ҩҨҤ ҫҨҤ ҫҨҤ

WɁɠɿʦɆǿȇ Ҫҧҥ ҫҥҤ ҩ֟ҫҤҤ ҩ֟ҫҤҤ

·ɠˋɿʦɆǿȇ

ҥ֥Ҭ ַāƘ׀ҪҦָ

Ҧ֥ҧ ַāƘ׀Ҫҧָ

ҥ֥Ҫ ַāƘ׀ҪҨָ

Ҧ֥ҥ ַāƘ׀Ҫҩָ

ᴞłö Ҥ֥Ҭ Ҥ֥Ҭ

ʣÇҥ

Ҫ֥ҩҤ ׀ Ҫ֥ҭҤ ַāƘ׀ҪҦ֟ āƘ׀Ҫҧָ

ҫ֥Ҧҧ ׀ ҫ֥ҪҪ ַāƘ׀ҪҨָ

ҫ֥ҤҤ ׀ ҫ֥ҨҨ ַāƘ׀Ҫҩָ

ᴟöľö ɿʦ ᴞŧľö ҫ֥Ҩ ҫ֥Ҩ

Ŋˋɠȷǁʻȇ ҥҧ֟ҤҤҤ ҥҧ֟ҤҤҤ ҩ֟ҥҤҤ ҩ֟ҥҤҤ

ř^Ŋ ҦҤ֟ҤҤҤ ҦҤ֟ҤҤҤ ҥҩ֟ҤҤҤ ҥҩ֟ҤҤҤ

!ɴʻɆɲɿɴˮ Ҥ֥ҤҤҤҦҫ Ҥ֥ҤҤҪ Ҥ֥ҤҤҤҦҫ Ҥ֥ҤҤҪ Ҥ֥ҤҤҦ Ҥ֥ҤҤҪ

!ʦʮȇɴɆǸ Ҥ֥Ҥҥҧ Ҥ֥Ҥҥҧ Ҥ֥Ҥҥҧ Ҥ֥Ҥҥҧ Ҥ֥ҤҤҪҩ Ҥ֥Ҥҥ

VǁʦɆˋɲ Ҥ֥ҩҥ Ҧ Ҥ֥ҩҥ Ҧ Ҥ֥ҤҦҭ Ҧ

VȇʦˮɠɠɆˋɲ Ҥ֥ҤҤҦҦ Ҥ֥ҤҤҨ Ҥ֥ҤҤҦҦ Ҥ֥ҤҤҨ Ҥ֥ҤҤҤҫҩ Ҥ֥ҤҤҨ

WǁǿɲɆˋɲ Ҥ֥ҤҤҤҦҥ Ҥ֥ҤҤҩ Ҥ֥ҤҤҤҦҥ Ҥ֥ҤҤҩ Ҥ֥ҤҤҤҧҥ Ҥ֥ҤҤҩ

WɁʦɿɲɆˋɲ Ҥ֥ҤҤҥҨ Ҥ֥ҥ Ҥ֥ҤҤҥҨ Ҥ֥ҥ Ҥ֥ҤҤҪҧ Ҥ֥ҥ

WɿǷǁɠʻ Ҥ֥ҤҥҨ Ҥ֥ҤҥҨ Ҥ֥ҤҥҨ Ҥ֥ҤҥҨ Ҥ֥ҤҤҨҩ Ҥ֥ҤҤҪ

·ɠˋɿʦɆǿȇ Ҩ֥Ҧ Ҩ֥Ҧ Ҩ֥Ҧ Ҩ֥Ҧ Ҧ֥Ҩ Ҩ

öȇǁǿ Ҥ֥ҤҤҥҥ Ҥ֥Ҥҥҩ Ҥ֥ҤҤҥҥ Ҥ֥Ҥҥҩ Ҥ֥Ҥҥ Ҥ֥Ҥҥҩ

öɆʻɁɆˋɲ Ҥ֥Ҭҭ Ҥ֥Ҭҭ Ҥ֥Ҭҭ Ҥ֥Ҭҭ ҥ֥ҩҨ ҥ֥ҩҨ

āȇʦǸˋʦˮ Ҥ֥ҤҤҤҦ Ҥ֥ҤҤҦ Ҥ֥ҤҤҤҦ Ҥ֥ҤҤҦ Ҥ֥ҤҤҤҨ Ҥ֥ҤҤҦ

āɿɠˮǷǿȇɴˋɲ Ҥ֥Ҥҥҥ Ҥ֥ҥ Ҥ֥Ҥҥҥ Ҥ֥ҥ Ҥ֥ҥ Ҥ֥ҥ

ŊȇɠȇɴɆˋɲ Ҥ֥Ҩҫ Ҥ֥Ҩҫ Ҥ֥Ҩҫ Ҥ֥Ҩҫ Ҥ֥ҥҦ Ҥ֥ҥҦ

řɁǁɠɠɆˋɲ Ҥ֥ҤҤҥҦ Ҥ֥ҤҤҦ Ҥ֥ҤҤҥҦ Ҥ֥ҤҤҦ Ҥ֥ҤҤҥҫ Ҥ֥ҤҤҦ

WɿɲǷɆɴȇǿ łǁǿɆˋɲҦ Ҩ֥ҥҪ ҩ Ҩ֥Ҧ ҩ ҧ֥Ҫ ҩ

!
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ɴ

ʮʻ
Ɇʻ

ˋ
ȇɴ

ʻʮ

ą֫!

ąɿʻȇʮ֞

ҥ ŧɴɆʻʮ ǁʦȇ ʮʻǁɴǿǁʦǿ ˋɴɆʻʮ

Ҧ ŧɴɆʻʮ ǁʦȇ ʣɆǸɿǸˋʦɆȇʮ ʣȇʦ ɠɆʻȇʦ

ҧ VřƗʮ ɆǿȇɴʻɆȷɆȇǿ ȷɿʦ ʻɁȇ ^·!^! ˋʮȇǿ ǷǁǸɝȺʦɿˋɴǿ ˣȇɠɠʮ֟ āƘ׀Ҩҭ! ǁɴǿ āƘ׀ҫҨ֟ ǁʮ ʣʦȇʮȇɴʻȇǿ Ɇɴ ʻɁȇ WWł āɿɴɆʻɿʦɆɴȺ Ƙȇɠɠ ąȇʻˣɿʦɝ łȇʣɿʦʻ ǁɴǿ 

WȇʦʻɆȷɆǸǁʻɆɿɴ ַ!hWěā֟ ҦҤҥҫָ

!ǷǷʦȇˢɆǁʻɆɿɴʮ֞

VřƗ ׀ VǁǸɝȺʦɿˋɴǿ řɁʦȇʮɁɿɠǿ Ɨǁɠˋȇ

WƘřľ ׀ WɿɲǷɆɴȇǿ Ƙǁʮʻȇ řʦȇǁʻɲȇɴʻ ľɿɴǿ

WWł ŧɴɆʻ WƘřľ !֟ V ŧłŊ W֟^ āˋɠʻɆˋɴɆʻ ҥ W֟h
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ȇɴ

ǿ
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ˋ
ȇɴ

ʻʮ

ą֫! ą֫! ą֫!

!ľŊ ·ɿˋʦ Wɿʦɴȇʦʮ ľɿˣȇʦ ľɠǁɴʻ

·ʦˋɆʻɠǁɴǿ֟ ąȇˣ āȇ˭ɆǸɿ м ƻŦ н WŀƴǳŀǊȅ омΣ нлнр



!ɴɴˋǁɠ ¹ʦɿˋɴǿˣǁʻȇʦ āɿɴɆʻɿʦɆɴȺ ǁɴǿ 

WɿʦʦȇǸʻɆˢȇ !ǸʻɆɿɴ łȇʣɿʦʻ ȷɿʦ ҦҤҦҨ   

řǁǷɠȇ ҧ׀Ҧ

!ʣʣȇɴǿɆ˭ ÌÌÌ ǁɴǿ !ʣʣȇɴǿɆ˭ ÌƗ WɿɴʮʻɆʻˋȇɴʻ VřƗʮ ǁɴǿ֫ɿʦ ¹ƘľŊʮ ȷɿʦ ·ɿˋʦ Wɿʦɴȇʦʮ WWł ŧɴɆʻʮ  

ŊȇɲɆǁɴɴˋǁɠ Ҧ hˢȇɴʻ ҦҤҦҨ

h ׀ VřƗŊ ǁɴǿ ¹ƘľŊʮ ˣȇʦȇ ˋʣǿǁʻȇǿ ȷɿʦ ǁʣʣȇɴǿɆ˭ ÌƗ ǸɿɴʮʻɆʻˋȇɴʻʮ ǁʻ ʻɁȇ āˋɠʻɆˋɴɆʻ ҥ Ɇɴ ҦҤҦҩ֥ ֯ƘŊľ WWł ¹ʦɿˋɴǿˣǁʻȇʦ !ʮʮȇʮʮɲȇɴʻ āɿɴɆʻɿʦɆɴȺ ŊʻǁʻɆʮʻɆǸǁɠ !ɴǁɠˮʮɆʮ ȷɿʦ āˋɠʻɆˋɴɆʻ ҥ֥ 

VǁǸɝȺʦɿˋɴǿ řɁʦȇʮɁɿɠǿ Ɨǁɠˋȇ ŧʣǿǁʻȇ֥  !ʦɆ́ɿɴǁ ľˋǷɠɆǸ ŊȇʦˢɆǸȇ ·ɿˋʦ Wɿʦɴȇʦʮ ľɿˣȇʦ ľɠǁɴʻ ׀ ·ʦˋɆʻɠǁɴǿ֟ ąȇˣ āȇ˭ɆǸɿ֥ îǁɴˋǁʦˮ ҧҥ֟ ҦҤҦҩְ֥

 VřƗʮ ˣȇʦȇ ˋʣǿǁʻȇǿ ȷɿʦ ǁʣʣȇɴǿɆ˭ ÌÌÌ ǸɿɴʮʻɆʻˋȇɴʻʮ ǁʻ ʻɁȇ WƘřľ Ɇɴ ҦҤҦҧ֥ ֯ƘŊľ֟ ŧŊ! ÌɴǸ֥ ַƘŊľָ WWł ¹ʦɿˋɴǿˣǁʻȇʦ ^ȇʻȇǸʻɆɿɴ āɿɴɆʻɿʦɆɴȺ֥ ŊʻǁʻɆʮʻɆǸǁɠ !ɴǁɠˮʮɆʮ ǁɴǿ ׀ !

łȇʮˋɠʻʮ ȷɿʦ ʻɁȇ WƘřľ֥ !ʣʣȇɴǿɆ˭ ÌÌÌ ǸɿɴʮʻɆʻˋȇɴʻ ^ǁʻǁ WɿɠɠȇǸʻȇǿ řɁʦɿˋȺɁ îǁɴˋǁʦˮ ҦҤҦҧ֥ !ʦɆ́ɿɴǁ ľˋǷɠɆǸ ŊȇʦˢɆǸȇ ·ɿˋʦ Wɿʦɴȇʦʮ ľɿˣȇʦ ľɠǁɴʻ ׀ ·ʦˋɆʻɠǁɴǿ֟ ąȇˣ 

āȇ˭ɆǸɿ֥!ʣʦɆɠ ҥҤ֟ ҦҤҦҧְ֥

V ׀ VřƗʮ ǁɴǿ ¹ƘľŊʮ ˣȇʦȇ ȇʮʻǁǷɠɆʮɁȇǿ ȷɿʦ ǁʣʣȇɴǿɆ˭ ÌƗ ǸɿɴʮʻɆʻˋȇɴʻʮ ǁʻ ʻɁȇ WƘřľ Ɇɴ ҦҤҦҧ֥ ֯ƘŊľ WWł ¹ʦɿˋɴǿˣǁʻȇʦ ^ȇʻȇǸʻɆɿɴ āɿɴɆʻɿʦɆɴȺ֥ ŊʻǁʻɆʮʻɆǸǁɠ !ɴǁɠˮʮɆʮ ǁɴǿ 

łȇʮˋɠʻʮ ȷɿʦ ʻɁȇ WƘřľ֥ !ʣʣȇɴǿɆ˭ ÌƗ ǸɿɴʮʻɆʻˋȇɴʻ ^ǁʻǁ WɿɠɠȇǸʻȇǿ řɁʦɿˋȺɁ îˋɴȇ ҦҤҦҧ֥ !ʦɆ́ɿɴǁ ľˋǷɠɆǸ ŊȇʦˢɆǸȇ ·ɿˋʦ Wɿʦɴȇʦʮ ľɿˣȇʦ ľɠǁɴʻ ׀ ·ʦˋɆʻɠǁɴǿ֟ ąȇˣ āȇ˭ɆǸɿ֥ 

ěǸʻɿǷȇʦ Ҥҭ֟ ҦҤҦҧְ֥

łȇȷȇʦȇɴǸȇʮ֞

WƘřľ ׀ WɿɲǷɆɴȇǿ Ƙǁʮʻȇ řʦȇǁʻɲȇɴʻ ľɿɴǿ

¹ƘľŊ ¹ ׀ʦɿˋɴǿˣǁʻȇʦ ľʦɿʻȇǸʻɆɿɴ Ŋʻǁɴǿǁʦǿ

öľö ׀ ɠɿˣȇʦ ʣʦȇǿɆǸʻɆɿɴ ɠɆɲɆʻ

ɲȺ֫ö ׀ ɲɆɠɠɆȺʦǁɲʮ ʣȇʦ ɠɆʻȇʦ

ą֫! ׀ ɴɿʻ ǁʣʣɠɆǸǁǷɠȇ                      łö ׀ ʦȇʣɿʦʻɆɴȺ ɠɆɲɆʻ

ŧľö ׀ ˋʣʣȇʦ ʣʦȇǿɆǸʻɆɿɴ ɠɆɲɆʻ      ŧłŊ ׀ ŧʣʣȇʦ łȇʻȇɴʻɆɿɴ Ŋˋɲʣ

W ׀ VřƗʮ ˣȇʦȇ ȇʮʻǁǷɠɆʮɁȇǿ ȷɿʦ ǁʣʣȇɴǿɆ˭ ÌÌÌ ǸɿɴʮʻɆʻˋȇɴʻʮ ǁʻ ʻɁȇ WƘřľ֟ ŧłŊ֟ ǁɴǿ āˋɠʻɆˋɴɆʻ ҥ Ɇɴ ҦҤҥҬ֥ ֯ŊʻǁʻɆʮʻɆǸǁɠ !ɴǁɠˮʮɆʮ ɿȷ ÌɴɆʻɆǁɠ ^ȇʻȇǸʻɆɿɴ āɿɴɆʻɿʦɆɴȺ !ʣʣȇɴǿɆ˭ ÌÌÌ WɿɴʮʻɆʻˋȇɴʻ ^ǁʻǁ֥ 

!ʦɆ́ɿɴǁ ľˋǷɠɆǸ ŊȇʦˢɆǸȇ ·ɿˋʦ Wɿʦɴȇʦʮ ľɿˣȇʦ ľɠǁɴʻ ׀ ·ʦˋɆʻɠǁɴǿ֟ ąȇˣ āȇ˭ɆǸɿ֥ Ƙɿɿǿ řȇǸɁɴɆǸǁɠ āȇɲɿʦǁɴǿˋɲ ǿǁʻȇǿ îǁɴˋǁʦˮ ҥҦ֟ ҦҤҥҬ ǁɴǿ ʦȇˢɆʮȇǿ !ˋȺˋʮʻ ҦҤ֟ ҦҤҥҬְ֥

 VřƗŊ ǁɴǿ ¹ƘľŊʮ ˣȇʦȇ ˋʣǿǁʻȇǿ ȷɿʦ ǁʣʣȇɴǿɆ˭ ÌƗ ǸɿɴʮʻɆʻˋȇɴʻʮ ǁʻ ʻɁȇ ŧłŊ Ɇɴ ҦҤҦҩ֥ ֯ƘŊľ WWł ¹ʦɿˋɴǿˣǁʻȇʦ !ʮʮȇʮʮɲȇɴʻ āɿɴɆʻɿʦɆɴȺ ŊʻǁʻɆʮʻɆǸǁɠ !ɴǁɠˮʮɆʮ ȷɿʦ ʻɁȇ ŧʣʣȇʦ łȇʻȇɴʻɆɿɴ ׀ ^

Ŋˋɲʣ֥ VǁǸɝȺʦɿˋɴǿ řɁʦȇʮɁɿɠǿ Ɨǁɠˋȇ ŧʣǿǁʻȇ֥ !ʦɆ́ɿɴǁ ľˋǷɠɆǸ ŊȇʦˢɆǸȇ ·ɿˋʦ Wɿʦɴȇʦʮ ľɿˣȇʦ ľɠǁɴʻ ׀ ·ʦˋɆʻɠǁɴǿ֟ ąȇˣ āȇ˭ɆǸɿ֥ îǁɴˋǁʦˮ ҥҫ֟ ҦҤҦҩְ֥

!ľŊ ·ɿˋʦ Wɿʦɴȇʦʮ ľɿˣȇʦ ľɠǁɴʻ

·ʦˋɆʻɠǁɴǿ֟ ąȇˣ āȇ˭ɆǸɿ н ƻŦ н WŀƴǳŀǊȅ омΣ нлнр











!ɴɴˋǁɠ ¹ʦɿˋɴǿˣǁʻȇʦ āɿɴɆʻɿʦɆɴȺ ǁɴǿ 

WɿʦʦȇǸʻɆˢȇ !ǸʻɆɿɴ łȇʣɿʦʻ ȷɿʦ ҦҤҦҨ   

řǁǷɠȇ ҧ׀Ҩ

!ʥˋɆȷȇʦ ľʦɿʣȇʦʻɆȇʮ ǁɴǿ ¹ʦɿˋɴǿˣǁʻȇʦ ·ɠɿˣ WǁɠǸˋɠǁʻɆɿɴʮ

ÇˮǿʦɿȺȇɿɠɿȺɆǸ ŧɴɆʻ

ַWWł ŧɴɆʻָ

hʮʻɆɲǁʻȇǿ 

ÇˮǿʦǁˋɠɆǸ 

WɿɴǿˋǸʻɆˢɆʻˮ

֯ȷʻ֫ǿְ

hʮʻɆɲǁʻȇǿ 

hȷȷȇǸʻɆˢȇ 

ľɿʦɿʮɆʻˮ

֯Ɨɿɠ֫Ɨɿɠְ ŊǁɲʣɠɆɴȺ hˢȇɴʻ

WǁɠǸˋɠǁʻȇǿ 

ÇˮǿʦǁˋɠɆǸ ¹ʦǁǿɆȇɴʻ

֯ȷʻ֫ȷʻְ

WǁɠǸˋɠǁʻȇǿ 

¹ʦɿˋɴǿˣǁʻȇʦ 

·ɠɿˣ ^ɆʦȇǸʻɆɿɴ 

֯ǿȇȺʦȇȇʮ ȷʦɿɲ 

ąɿʦʻɁְ

hʮʻɆɲǁʻȇǿ 

¹ʦɿˋɴǿˣǁʻȇʦ 

·ɠɿˣ łǁʻȇ

֯ȷʻ֫ǿְ

āǁˮ ҦҤҦҨ Ҥ֥ҤҤҤҧ ҧҨҪ Ҥ֥Ҥҥ

ěǸʻɿǷȇʦ ҦҤҦҨ Ҥ֥ҤҤҤҫ ҧҨҬ Ҥ֥ҤҦ

āǁˮ ҦҤҦҨ Ҥ֥ҤҤҤҪ ҥҭҭ Ҥ֥Ҥҥ

ěǸʻɿǷȇʦ ҦҤҦҨ Ҥ֥ҤҤҤҫ ҥҦҦ Ҥ֥ҤҦ

āǁˮ ҦҤҦҨ Ҥ֥Ҥҧ Ҧҩҫ Ҥ֥ҤҤҤҦ

ěǸʻɿǷȇʦ ҦҤҦҨ Ҥ֥Ҥҧ ҦҩҪ Ҥ֥ҤҤҤҦ

ąɿʻȇʮ֞

WWł ׀ Wɿǁɠ WɿɲǷˋʮʻɆɿɴ łȇʮɆǿˋǁɠʮ

WƘřľ ׀ WɿɲǷɆɴȇǿ Ƙǁʮʻȇ řʦȇǁʻɲȇɴʻ ľɿɴǿ

ǿ ׀ ǿǁˮ

ȷʻ ׀ ȷȇȇʻ

ŧłŊ ׀ ŧʣʣȇʦ łȇʻȇɴʻɆɿɴ Ŋˋɲʣ

Ɨɿɠ֫Ɨɿɠ ׀ ˢɿɠˋɲȇ ʣȇʦ ˢɿɠˋɲȇ

łȇȷȇʦȇɴǸȇʮ֞  
ַǁָ !hWěā֟ ҦҤҥҫ
ַǷָ ·ʦȇȇ́ȇ֟ ł֥!֥ ǁɴǿ WɁȇʦʦˮ֟ î֥!֥֟ ҥҭҫҭ֥

Ƙȇɠɠʮ ˋʮȇǿ Ɇɴ ľɆǸʻˋʦȇǿ WɠɆȷȷʮ Ŋǁɴǿʮʻɿɴȇ ŧłŊ ǸǁɠǸˋɠǁʻɆɿɴʮ֞ āƘ׀ҪҪ֟ āƘ׀Ҫҫ֟ āƘ׀ҪҬ֟ āƘ׀Ҫҭ֟ āƘ׀ҫҤ֟ āƘ׀ҫҥ֟ āƘ׀ҫҦ֟ āƘ׀ҫҧ֟ āƘ׀Ҭҧ֟ āƘ׀ҬҨ֟ āƘ׀Ҭҩ֟ āƘ׀ҬҪ

Ƙȇɠɠʮ ˋʮȇǿ Ɇɴ öȇˣɆʮ ŊɁǁɠȇ ǸǁɠǸˋɠǁʻɆɿɴʮ֞ āƘ׀Ҥҫ֟ āƘ׀ҤҬ֟ āƘ׀ҥҫł֟ āƘ׀ҧҬł֟ āƘ׀ҨҤł֟ āƘ׀Ҩҭ!֟ āƘ׀Ҫҥ֟ āƘ׀ҫҩ֟ āƘ׀ҫҪ֟ āƘ׀ҪҤ֟ āƘ׀ҥҪ֟ āƘ׀ҥҩ֟ āƘ׀Ҭҫ֟ āƘ׀ҨҨ֟ 

āƘ׀ҩҪ֟ āƘ׀ҤҪ֟ āƘ׀ҩҫ֟ ^āƢ׀ҤҨ֟ ^āƢ׀ҤҪ

ľɆǸʻˋʦȇǿ WɠɆȷȷʮ Ŋǁɴǿʮʻɿɴȇ

ַŧłŊ ָ

öȇˣɆʮ ŊɁǁɠȇ

ַāˋɠʻɆˋɴɆʻ ҥָ
Ҥ֥ҤҤҤҦҬַǷָ Ҥ֥ҤҩַǷָ

ľɆǸʻˋʦȇǿ WɠɆȷȷʮ Ŋǁɴǿʮʻɿɴȇ

ַWƘřľ ָ

Ҫ֥Ҥַǁָ Ҥ֥ҦҩַǷָ

Ƙȇɠɠʮ ˋʮȇǿ Ɇɴ ľɆǸʻˋʦȇǿ WɠɆȷȷʮ Ŋǁɴǿʮʻɿɴȇ WƘřľ ǸǁɠǸˋɠǁʻɆɿɴʮ֞ āƘ׀ҪҦ֟ āƘ׀Ҫҧ֟ āƘ׀ҪҨ֟ āƘ׀Ҫҩ

!ľŊ ·ɿˋʦ Wɿʦɴȇʦʮ ľɿˣȇʦ ľɠǁɴʻ

·ʦˋɆʻɠǁɴǿ֟ ąȇˣ āȇ˭ɆǸɿ м ƻŦ м WŀƴǳŀǊȅ омΣ нлнр



!ɴɴˋǁɠ ¹ʦɿˋɴǿˣǁʻȇʦ āɿɴɆʻɿʦɆɴȺ ǁɴǿ 

WɿʦʦȇǸʻɆˢȇ !ǸʻɆɿɴ łȇʣɿʦʻ ȷɿʦ ҦҤҦҨ   

řǁǷɠȇ Ҩ׀ҥ

řɿʻǁɠ WěW āǁʮʮ łȇɲɿˢȇǿ ȷʦɿɲ ÌɴʻȇʦǸȇʣʻ řʦȇɴǸɁ ěʣȇʦǁʻɆɿɴʮ Ɇɴ ҦҤҦҨ

ҫ֥ҭҧ

ҧҪ֟ҬҨҪ

ҥҧ֟ҩҩҭ֟Ҧҭҥ

ƣȇǁʦ

WɿɴʮʻɆʻˋȇɴʻ ąÌř ַɠǷʮ֫ˮʦָ ŊÌř ַɠǷʮ֫ˮʦָ řɿʻǁɠ ַɠǷʮ֫ˮʦָ

WɿǷǁɠʻ Ҥ֥ҩҪ Ҫ֥ҫҨ ҫ֥Ҧҭ

āɿɠˮǷǿȇɴˋɲ Ҥ֥ҤҬ Ҥ֥ҩҩ Ҥ֥Ҫҧ

řɿʻǁɠ ַɠǷ֫ˮʦָ Ҥ֥ҪҨ ҫ֥Ҧҭ ҫ֥ҭҧ

!ǷǷʦȇˢɆǁʻɆɿɴʮ֞

Ⱥǁɠ ׀ Ⱥǁɠɠɿɴʮ

Ⱥʣǿ ׀ Ⱥǁɠɠɿɴʮ ʣȇʦ ǿǁˮ

ɠǷʮ ׀ ʣɿˋɴǿʮ

ˮʦ ׀ ˮȇǁʦ

ąÌř ׀ ąɿʦʻɁȇʦɴ ÌɴʻȇʦǸȇʣʻ řʦȇɴǸɁ

ŊÌř ׀ ŊɿˋʻɁȇʦɴ ÌɴʻȇʦǸȇʣʻ řʦȇɴǸɁ

ҦҤҦҨ

řɿʻǁɠ āǁʮʮ łȇɲɿˢȇǿ ַɠǷʮָ

řɿʻǁɠ Ɨɿɠˋɲȇ ľˋɲʣȇǿ ַȺǁɠָ

!ˢȇʦǁȺȇ Ɨɿɠˋɲȇ ľˋɲʣȇǿ ʣȇʦ ^ǁˮ ַȺʣǿָ

!ľŊ ·ɿˋʦ Wɿʦɴȇʦʮ ľɿˣȇʦ ľɠǁɴʻ

·ʦˋɆʻɠǁɴǿ֟ ąȇˣ āȇ˭ɆǸɿ м ƻŦ м WŀƴǳŀǊȅ омΣ нлнр



!ɴɴˋǁɠ ¹ʦɿˋɴǿˣǁʻȇʦ āɿɴɆʻɿʦɆɴȺ ǁɴǿ

WɿʦʦȇǸʻɆˢȇ !ǸʻɆɿɴ łȇʣɿʦʻ ȷɿʦ ҦҤҦҨ   

řǁǷɠȇ Ҩ׀Ҧ

ÌɴǿɆˢɆǿˋǁɠ ŊɆʻȇ WɁȇɲɆʮʻʦˮ ǁɴǿ ·ɠɿˣ Ɨɿɠˋɲȇʮ

!ɴǁɠˮʻȇ ɲȺ֫ö ɠǷ֫ǿǁˮ ɠǷ֫ˮʦ ɲȺ֫ö ɠǷ֫ǿǁˮ ɠǷ֫ˮʦ ɲȺ֫ö ɠǷ֫ǿǁˮ ɠǷ֫ˮʦ ɲȺ֫ö ɠǷ֫ǿǁˮ ɠǷ֫ˮʦ ɲȺ֫ö ɠǷ֫ǿǁˮ ɠǷ֫ˮʦ

!ɴʻɆɲɿɴˮ ąā ׀׀ ׀׀ ąā ׀׀ ׀׀ ąā ׀׀ ׀׀ ąā ׀׀ ׀׀ ąā ׀׀ ׀׀

!ʦʮȇɴɆǸ ąā ׀׀ ׀׀ ąā ׀׀ ׀׀ ąā ׀׀ ׀׀ ąā ׀׀ ׀׀ ąā ׀׀ ׀׀

VǁʦɆˋɲ ąā ׀׀ ׀׀ ąā ׀׀ ׀׀ ąā ׀׀ ׀׀ ąā ׀׀ ׀׀ ąā ׀׀ ׀׀

VȇʦˮɠɠɆˋɲ ąā ׀׀ ׀׀ ąā ׀׀ ׀׀ ąā ׀׀ ׀׀ ąā ׀׀ ׀׀ ąā ׀׀ ׀׀

WǁǿɲɆˋɲ ąā ׀׀ ׀׀ ąā ׀׀ ׀׀ ąā ׀׀ ׀׀ ąā ׀׀ ׀׀ ąā ׀׀ ׀׀

WɁʦɿɲɆˋɲ ąā ׀׀ ׀׀ ąā ׀׀ ׀׀ ąā ׀׀ ׀׀ ąā ׀׀ ׀׀ ąā ׀׀ ׀׀

WɿǷǁɠʻ Ҥ֥ҤҪҥҨ Ҥ֥ҤҤҤҬ Ҥ֥Ҧҭ Ҥ֥ҤҥҬҥ Ҥ֥ҤҤҤҫ Ҥ֥Ҧҫ Ҥ֥ҤҥҫҤ Ҥ֥ҤҤҤҤ Ҥ֥ҤҤ Ҥ֥ҤҥҭҬ Ҥ֥ҤҤҤҨ Ҥ֥ҥҩ Ҥ֥ҥҨҬҩ Ҥ֥ҤҤҩҦ ҥ֥ҭҤ

·ɠˋɿʦɆǿȇ ąā ׀׀ ׀׀ ąā ׀׀ ׀׀ ąā ׀׀ ׀׀ ąā ׀׀ ׀׀ ąā ׀׀ ׀׀

öȇǁǿ ąā ׀׀ ׀׀ ąā ׀׀ ׀׀ ąā ׀׀ ׀׀ ąā ׀׀ ׀׀ ąā ׀׀ ׀׀

öɆʻɁɆˋɲ ąā ׀׀ ׀׀ ąā ׀׀ ׀׀ ąā ׀׀ ׀׀ ąā ׀׀ ׀׀ ąā ׀׀ ׀׀

āȇʦǸˋʦˮ ąā ׀׀ ׀׀ ąā ׀׀ ׀׀ Ҥ֥ҤҤҤҦ Ҥ֥ҤҤҤҤ Ҥ֥ҤҤ ąā ׀׀ ׀׀ ąā ׀׀ ׀׀

āɿɠˮǷǿȇɴˋɲ Ҥ֥ҤҤҨ Ҥ֥ҤҤҤҤ Ҥ֥ҤҦ Ҥ֥ҤҤҨҩ Ҥ֥ҤҤҤҦ Ҥ֥Ҥҫ Ҥ֥ҤҤҩҤ Ҥ֥ҤҤҤҤ Ҥ֥ҤҤ Ҥ֥ҤҤҧҥ Ҥ֥ҤҤҤҥ Ҥ֥ҤҦ Ҥ֥ҤҤҧҥ Ҥ֥ҤҤҤҥҥ Ҥ֥ҤҨ

ŊȇɠȇɴɆˋɲ ąā ׀׀ ׀׀ ąā ׀׀ ׀׀ ąā ׀׀ ׀׀ ąā ׀׀ ׀׀ ąā ׀׀ ׀׀

řɁǁɠɠɆˋɲ ąā ׀׀ ׀׀ ąā ׀׀ ׀׀ ąā ׀׀ ׀׀ ąā ׀׀ ׀׀ ąā ׀׀ ׀׀

řɿʻǁɠ ַɠǷʮָ Ӌ׆ӎ Ӌ׆ӎ Ӌ׆Ӌ Ӌ׆Ӎ ӌ׆Ӕ

ąɿʻȇʮ֞

!ǷǷʦȇˢɆǁʻɆɿɴʮ֞

Ⱥǁɠ ׀ Ⱥǁɠɠɿɴʮ

Ⱥʣǿ ׀ Ⱥǁɠɠɿɴʮ ʣȇʦ ǿǁˮ

ɠǷʮ ׀ ʣɿˋɴǿ

ɲȺ֫ö ׀ ɲɆɠɠɆȺʦǁɲʮ ʣȇʦ ɠɆʻȇʦ

ˮʦ ׀ ˮȇǁʦ

ҥ ^ȇǸȇɲǷȇʦ Ҧҭ֟ ҦҤҦҧ׀^ȇǸȇɲǷȇʦ ҧҥ֟ ҦҤҦҨ

^ǁɆɠˮ !ˢȇʦǁȺȇ ·ɠɿˣ ַȺʣǿָ

řɿʻǁɠ !ɴɴˋǁɠ ·ɠɿˣ ַȺǁɠָҥ ҩҪҥ֟ҭҪҨ ҥ֟ҫҭҫ֟Ҭҭҭ ҩ֟ҥҭҤ ҭҧҧ֟ҭҦҬ ҥ֟ҩҨҥ֟ҥҦҬ

!
ʣ

ʣ
ȇɴ

ǿ
Ɇ˭

 ÌƗ

Ŋ׀ҭhƘ׀ҥҫ

ҥҨ

Ŋҫ ŊҬ Ŋ׀ҥҤ

ŊɿˋʦǸȇ !ʦȇǁ

Ƙȇɠɠ֫Ŋȇȇʣ

Ҩ֟ҥҬҬҥ֟ҩҦҫ

ŊÌř

Ҩ֟ҬҬҪ

ąÌř

Ҧ֟ҩҧҬ

!ľŊ ·ɿˋʦ Wɿʦɴȇʦʮ ľɿˣȇʦ ľɠǁɴʻ

·ʦˋɆʻɠǁɴǿ֟ ąȇˣ āȇ˭ɆǸɿ м ƻŦ о WŀƴǳŀǊȅ омΣ нлнр



!ɴɴˋǁɠ ¹ʦɿˋɴǿˣǁʻȇʦ āɿɴɆʻɿʦɆɴȺ ǁɴǿ

WɿʦʦȇǸʻɆˢȇ !ǸʻɆɿɴ łȇʣɿʦʻ ȷɿʦ ҦҤҦҨ   

řǁǷɠȇ Ҩ׀Ҧ

ÌɴǿɆˢɆǿˋǁɠ ŊɆʻȇ WɁȇɲɆʮʻʦˮ ǁɴǿ ·ɠɿˣ Ɨɿɠˋɲȇʮ

!ɴǁɠˮʻȇ ɲȺ֫ö ɠǷ֫ǿǁˮ ɠǷ֫ˮʦ ɲȺ֫ö ɠǷ֫ǿǁˮ ɠǷ֫ˮʦ ɲȺ֫ö ɠǷ֫ǿǁˮ ɠǷ֫ˮʦ ɲȺ֫ö ɠǷ֫ǿǁˮ ɠǷ֫ˮʦ ɲȺ֫ö ɠǷ֫ǿǁˮ ɠǷ֫ˮʦ

!ɴʻɆɲɿɴˮ ąā ׀׀ ׀׀ ąā ׀׀ ׀׀ ąā ׀׀ ׀׀ ąā ׀׀ ׀׀ ąā ׀׀ ׀׀

!ʦʮȇɴɆǸ ąā ׀׀ ׀׀ ąā ׀׀ ׀׀ ąā ׀׀ ׀׀ ąā ׀׀ ׀׀ ąā ׀׀ ׀׀

VǁʦɆˋɲ ąā ׀׀ ׀׀ ąā ׀׀ ׀׀ ąā ׀׀ ׀׀ ąā ׀׀ ׀׀ ąā ׀׀ ׀׀

VȇʦˮɠɠɆˋɲ ąā ׀׀ ׀׀ ąā ׀׀ ׀׀ ąā ׀׀ ׀׀ ąā ׀׀ ׀׀ ąā ׀׀ ׀׀

WǁǿɲɆˋɲ ąā ׀׀ ׀׀ ąā ׀׀ ׀׀ ąā ׀׀ ׀׀ ąā ׀׀ ׀׀ ąā ׀׀ ׀׀

WɁʦɿɲɆˋɲ ąā ׀׀ ׀׀ ąā ׀׀ ׀׀ ąā ׀׀ ׀׀ ąā ׀׀ ׀׀ ąā ׀׀ ׀׀

WɿǷǁɠʻ Ҥ֥ҥҦҩҩ Ҥ֥ҤҤҥҫ Ҥ֥ҪҦ Ҥ֥ҥҧҤҤ Ҥ֥ҤҤҦҨ Ҥ֥Ҭҫ Ҥ֥ҤҬҩҥ Ҥ֥ҤҤҥҬ Ҥ֥Ҫҫ Ҥ֥ҤҩҩҤ Ҥ֥ҤҤҨҩ ҥ֥ҪҨ Ҥ֥ҤҪҦҫ Ҥ֥ҤҤҦҥ Ҥ֥ҫҫ

·ɠˋɿʦɆǿȇ ąā ׀׀ ׀׀ ąā ׀׀ ׀׀ ąā ׀׀ ׀׀ ąā ׀׀ ׀׀ ąā ׀׀ ׀׀

öȇǁǿ ąā ׀׀ ׀׀ ąā ׀׀ ׀׀ ąā ׀׀ ׀׀ ąā ׀׀ ׀׀ ąā ׀׀ ׀׀

öɆʻɁɆˋɲ ąā ׀׀ ׀׀ ąā ׀׀ ׀׀ ąā ׀׀ ׀׀ ąā ׀׀ ׀׀ ąā ׀׀ ׀׀

āȇʦǸˋʦˮ ąā ׀׀ ׀׀ ąā ׀׀ ׀׀ ąā ׀׀ ׀׀ ąā ׀׀ ׀׀ ąā ׀׀ ׀׀

āɿɠˮǷǿȇɴˋɲ Ҥ֥ҤҤҦҭ Ҥ֥ҤҤҤҤҨ Ҥ֥Ҥҥ Ҥ֥ҤҤҦҭ Ҥ֥ҤҤҤҤҩ Ҥ֥ҤҦ Ҥ֥ҤҤҧҬ Ҥ֥ҤҤҤҥ Ҥ֥Ҥҧ Ҥ֥ҤҥҥҪ Ҥ֥ҤҤҥҤ Ҥ֥ҧҩ Ҥ֥ҤҤҧҥ Ҥ֥ҤҤҤҥ Ҥ֥ҤҨ

ŊȇɠȇɴɆˋɲ ąā ׀׀ ׀׀ ąā ׀׀ ׀׀ ąā ׀׀ ׀׀ ąā ׀׀ ׀׀ ąā ׀׀ ׀׀

řɁǁɠɠɆˋɲ ąā ׀׀ ׀׀ ąā ׀׀ ׀׀ ąā ׀׀ ׀׀ ąā ׀׀ ׀׀ ąā ׀׀ ׀׀

řɿʻǁɠ ַɠǷʮָ Ӌ׆ӑ Ӌ׆Ӕ Ӌ׆Ӓ Ӎ׆Ӌ Ӌ׆ӓ

ąɿʻȇʮ֞

!ǷǷʦȇˢɆǁʻɆɿɴʮ֞

Ⱥǁɠ ׀ Ⱥǁɠɠɿɴʮ

Ⱥʣǿ ׀ Ⱥǁɠɠɿɴʮ ʣȇʦ ǿǁˮ

ɠǷʮ ׀ ʣɿˋɴǿ

ɲȺ֫ö ׀ ɲɆɠɠɆȺʦǁɲʮ ʣȇʦ ɠɆʻȇʦ

ˮʦ ׀ ˮȇǁʦ

^ǁɆɠˮ !ˢȇʦǁȺȇ ·ɠɿˣ ַȺʣǿָ

ҪҤҤ֟ҧҫҨ Ҭҥҥ֟ҪҨҫ ҭҨҭ֟ҥҭҨ ҧ֟ҪҥҦ֟ҧҧҦ

Ŋ׀ҥҨ׀ҥ

ҭ֟ҬҥҪ

Ŋ׀ҥҩ׀ҥ

Ҩ֟Ҥҥҭ

Ŋ׀ҥҦƘȇɠɠ֫Ŋȇȇʣ

!
ʣ

ʣ
ȇɴ

ǿ
Ɇ˭

 ÌƗ

ҥ֟Ҫҧҥ

ŊÌř

Ҧ֟ҦҤҪ

Ŋ׀ҥҧ

ŊɿˋʦǸȇ !ʦȇǁ

Ҧ֟ҩҫҭ

Ŋ׀ҥҥ

ҥ֟Ҩҫҭ֟ҥҧҫřɿʻǁɠ !ɴɴˋǁɠ ·ɠɿˣ ַȺǁɠָҥ

ҥ ^ȇǸȇɲǷȇʦ Ҧҭ֟ ҦҤҦҧ׀^ȇǸȇɲǷȇʦ ҧҥ֟ ҦҤҦҨ

!ľŊ ·ɿˋʦ Wɿʦɴȇʦʮ ľɿˣȇʦ ľɠǁɴʻ

·ʦˋɆʻɠǁɴǿ֟ ąȇˣ āȇ˭ɆǸɿ н ƻŦ о WŀƴǳŀǊȅ омΣ нлнр



!ɴɴˋǁɠ ¹ʦɿˋɴǿˣǁʻȇʦ āɿɴɆʻɿʦɆɴȺ ǁɴǿ

WɿʦʦȇǸʻɆˢȇ !ǸʻɆɿɴ łȇʣɿʦʻ ȷɿʦ ҦҤҦҨ   

řǁǷɠȇ Ҩ׀Ҧ

ÌɴǿɆˢɆǿˋǁɠ ŊɆʻȇ WɁȇɲɆʮʻʦˮ ǁɴǿ ·ɠɿˣ Ɨɿɠˋɲȇʮ

^ǁɆɠˮ !ˢȇʦǁȺȇ ·ɠɿˣ ַȺʣǿָ

!ɴǁɠˮʻȇ ɲȺ֫ö ɠǷ֫ǿǁˮ ɠǷ֫ˮʦ ɲȺ֫ö ɠǷ֫ǿǁˮ ɠǷ֫ˮʦ ɲȺ֫ö ɠǷ֫ǿǁˮ ɠǷ֫ˮʦ ɲȺ֫ö ɠǷ֫ǿǁˮ ɠǷ֫ˮʦ ɲȺ֫ö ɠǷ֫ǿǁˮ ɠǷ֫ˮʦ

!ɴʻɆɲɿɴˮ ąā ׀׀ ׀׀ ąā ׀׀ ׀׀ ąā ׀׀ ׀׀ Ҥ֥ҤҤҫ Ҥ֥ҤҤ Ҥ֥Ҥҥ Ҥ֥ҤҤҫ Ҥ֥ҤҤ Ҥ֥Ҥҧ

!ʦʮȇɴɆǸ ąā ׀׀ ׀׀ ąā ׀׀ ׀׀ ąā ׀׀ ׀׀ Ҥ֥ҤҤҨ Ҥ֥ҤҤ Ҥ֥Ҥҥ Ҥ֥ҤҤҨ Ҥ֥ҤҤ Ҥ֥ҤҦ

VǁʦɆˋɲ ąā ׀׀ ׀׀ ąā ׀׀ ׀׀ ąā ׀׀ ׀׀ Ҥ֥ҤҥҨ Ҥ֥ҤҤ Ҥ֥ҤҦ Ҥ֥ҤҥҨ Ҥ֥ҤҤ Ҥ֥Ҥҫ

VȇʦˮɠɠɆˋɲ ąā ׀׀ ׀׀ ąā ׀׀ ׀׀ ąā ׀׀ ׀׀ Ҥ֥ҤҤҧ Ҥ֥ҤҤ Ҥ֥ҤҤ Ҥ֥ҤҤҧ Ҥ֥ҤҤ Ҥ֥Ҥҥ

WǁǿɲɆˋɲ ąā ׀׀ ׀׀ ąā ׀׀ ׀׀ ąā ׀׀ ׀׀ Ҥ֥ҤҤҥ Ҥ֥ҤҤ Ҥ֥ҤҤ Ҥ֥ҤҤҥ Ҥ֥ҤҤ Ҥ֥ҤҤ

WɁʦɿɲɆˋɲ ąā ׀׀ ׀׀ ąā ׀׀ ׀׀ ąā ׀׀ ׀׀ Ҥ֥ҤҤҪ Ҥ֥ҤҤ Ҥ֥Ҥҥ Ҥ֥ҤҤҫ Ҥ֥ҤҤ Ҥ֥Ҥҧ

WɿǷǁɠʻ Ҥ֥ҤҨҤҥ Ҥ֥ҤҤҤҦ Ҥ֥ҤҬ Ҥ֥ҤҤҦҬ Ҥ֥ҤҤҤҤ Ҥ֥ҤҤ Ҥ֥ҤҤҦҭ Ҥ֥ҤҤҤҥ Ҥ֥ҤҦ Ҥ֥ҤҤҬ Ҥ֥ҤҤ Ҥ֥Ҥҥ Ҥ֥ҤҤҪ Ҥ֥ҤҤ Ҥ֥Ҥҧ

·ɠˋɿʦɆǿȇ ąā ׀׀ ׀׀ ąā ׀׀ ׀׀ ąā ׀׀ ׀׀ ҥ֥Ҥҫ Ҥ֥ҤҤ ҥ֥Ҫҥ ҥ֥Ҫҫ Ҥ֥ҤҦ ҫ֥ҫҬ

öȇǁǿ ąā ׀׀ ׀׀ ąā ׀׀ ׀׀ ąā ׀׀ ׀׀ Ҥ֥ҤҤҧ Ҥ֥ҤҤ Ҥ֥ҤҤ Ҥ֥ҤҤҧ Ҥ֥ҤҤ Ҥ֥Ҥҥ

öɆʻɁɆˋɲ ąā ׀׀ ׀׀ ąā ׀׀ ׀׀ ąā ׀׀ ׀׀ Ҥ֥ҦҬҬ Ҥ֥ҤҤ Ҥ֥Ҩҧ Ҥ֥ҧҦҬ Ҥ֥ҤҤ ҥ֥ҩҧ

āȇʦǸˋʦˮ ąā ׀׀ ׀׀ ąā ׀׀ ׀׀ ąā ׀׀ ׀׀ Ҥ֥ҤҤҤҦ Ҥ֥ҤҤ Ҥ֥ҤҤ Ҥ֥ҤҤҤҦ Ҥ֥ҤҤ Ҥ֥ҤҤ

āɿɠˮǷǿȇɴˋɲ Ҥ֥ҤҤҧҨ Ҥ֥ҤҤҤҤ Ҥ֥Ҥҥ Ҥ֥ҤҤҧҤ Ҥ֥ҤҤҤҤ Ҥ֥ҤҤ Ҥ֥ҤҤҧҫ Ҥ֥ҤҤҤҥ Ҥ֥Ҥҧ Ҥ֥ҤҤҩ Ҥ֥ҤҤ Ҥ֥Ҥҥ Ҥ֥ҤҤҨ Ҥ֥ҤҤ Ҥ֥ҤҦ

ŊȇɠȇɴɆˋɲ ąā ׀׀ ׀׀ ąā ׀׀ ׀׀ ąā ׀׀ ׀׀ Ҥ֥ҤҫҤ Ҥ֥ҤҤ Ҥ֥ҥҥ Ҥ֥ҦҦҤ Ҥ֥ҤҤ ҥ֥Ҥҧ

řɁǁɠɠɆˋɲ ąā ׀׀ ׀׀ ąā ׀׀ ׀׀ ąā ׀׀ ׀׀ Ҥ֥ҤҤҥ Ҥ֥ҤҤ Ҥ֥ҤҤ Ҥ֥ҤҤҥ Ҥ֥ҤҤ Ҥ֥ҤҤ
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C E R T I F I C A T I O N  S T A T E M E N T  

 

I, Rebecca A. Weaver, as a qualified groundwater scientist and professional engineer have reviewed this report 
titled URS-05, URS-06, URS-07, and URS-08 Well Completion Report, Four Corners Power Plant, Fruitland, New 
Mexico, Project # 14-2018-2030 dated March 27, 2024. I certify that the groundwater monitoring system 
components that are documented in this report have been designed and constructed for the Arizona Public 
Service Company Four Corners Power Plant as required for compliance with coal combustion residuals (CCR) 
groundwater monitoring and corrective action requirements detailed in 40 Code of Federal Regulations (CFR) 
Part 257. 

 

 

 

 

 

 

 

 

Signed: 

 

Dated: March 27, 2024 

 

Becky Weaver
REBECCA WEAVER.cdr
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1  Ìąřłě^ŧWřÌěą 
On behalf of Arizona Public Service Company (APS), WSP USA Environment & Infrastructure (WSP) prepared this 
Well Completion Report to document the siting, drilling, installation, and development of two new extraction 
wells and two new monitoring wells at the Four Corners Power Plant (the Plant or the Site) in Fruitland, New 
Mexico. This report documents well installation activities required by 40 Code of Federal Regulations (CFR) Part 
257 and Subpart D - Standards for the Disposal of Coal Combustion Residuals in Landfills and Surface 
Impoundments (herein referred to as the Coal Combustion Residuals (CCR) Rule [Federal Register, 2020]) and as 
part of the interim corrective measures at the Upper Retention Sump (URS). The new extraction wells, URS-06 
and URS-07, and new monitoring wells, URS-05 and URS-08, were installed to augment the current URS seepage 
extraction system and the monitoring well network north of the Upper Retention Tank (URT). 

1.1 ŊÌřh ^hŊWłÌľřÌěą 
A description of the setting of the Site and its impact on the wells installed for the project are included in the 
following subsections. Figure 1 presents an overview of the Site location and the locations of the wells in relation 
to other Site features are included on Figure 2.  

1.1.1 FACILITY DESCRIPTION 

The Site is an operating power plant located approximately 20 miles southwest of the city of Farmington, New 
Mexico. The plant burns low sulfur coal in two electrical generating units (Units 4 and 5) and has a net generating 
capacity of 1,540 megawatts. The Plant formerly had five generating units and a capacity of 2,040 megawatts; 
Units 1, 2, and 3 were retired in December 2013 and decommissioned between 2014 and 2016. Coal burned at the 
plant is generally sourced from the nearby Navajo Mine (Figure 1) (Navajo Transitional Energy Company, 2016).  

The URS was an approximate 1-acre surge pond for process water associated with the Plantõs flue-gas 
desulfurization (FGD) system, which contained elevated levels of fluoride. The URS was placed into service around 
1983. The URS was dewatered and demolished between June and December 2018 and subsequently replaced by the 
URT in 2018. 

1.1.2 ENVIRONMENTAL SETTING 

Unless otherwise noted, the following information is abstracted from AECOM, 2017. 

Climate. The plant is located in a semi-arid climate on the western flank of the San Juan Basin. The area receives an 
average of 8.6 inches of precipitation and 12.6 inches of snow per year. 

Topography. The main plant area of the Site is located at an elevation of approximately 5,340 to 5,360 feet (ft) 
above mean sea level (amsl). The topography of the Site area is characterized by rolling terrain, steep 
escarpments, and incised drainages/arroyos. In the vicinity of the Plant, the ground surface is relatively flat, 
sloping to the west at approximately 20 feet per mile with the exception of surface drainage immediately near 
Morgan Lake, which flows towards the lake. About one mile west of the plant, the level ground surface drops 
rapidly to 5,200 ft amsl. Chaco Wash (sometimes referred to as the Chaco River) is located west of this abrupt 
change in elevation and ephemerally flows north to the San Juan River.  

Surface Water Hydrology. The Site is situated on the southern bank of Morgan Lake, an approximately 1,300-acre 
man-made lake that has a maximum storage capacity of 39,000 acre-ft of water and supplies cooling water to the 
plant. Morgan Lake was formed by damming a westerly flowing stream (now known as ôNo Name Washõ) and is 
replenished by an underground pipeline (i.e., aqueduct) that routes flow from the San Juan River located 
approximately 3 miles north of the Site. The typical water surface elevation of the lake is 5,330 ft amsl. Morgan 
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Dam discharges to ôNo Name Washõ which flows west of the lake to Chaco Wash. Chaco Wash is a northward-
flowing tributary of the San Juan River and is located west and hydraulically downgradient of the Site.  

Site Geology. The Site is located in the northwestern boundary of the San Juan Basin, which is a structural 
depression that lies at the eastern edge of the Colorado Plateau (Dames & Moore, 1988). The dominant geographic 
feature in the vicinity of the Site is the Hogback Monocline located to the west of the plant; this monocline is a 
steep (38 degree) eastward-dipping flank composed of Cretaceous sedimentary rock (Dames & Moore, 1988).  

The geological units relevant to the new wells in the URS include (in descending stratigraphic order): the Pictured 
Cliffs Sandstone and the Lewis Shale. Detailed descriptions of these units are included in the Annual Groundwater 
Monitoring and Corrective Action Report for 2023 (WSP, 2024). The Pictured Cliffs Sandstone is a fine- to medium-
grained sandstone and is the uppermost geologic unit that underlies the URS. The Pictured Cliffs Sandstone is 
approximately 30 to 60 ft thick in the area of the URS. The lower portions of Pictured Cliffs Sandstone represent a 
transitional sequence between the unit and the underlying Lewis Shale as indicated by alternating beds of 
sandstone and shale. The Lewis Shale is a marine shale that contains weathered shale subunit (Weathered Lewis 
Shale) which overlies a hard, unweathered shale subunit (Unweathered Lewis Shale). The thickness of the 
weathered shale subunit varies between 11 and 47 ft within the vicinity of the Site. However, the weathered shale 
subunit is observed to be significantly thinner near the URS where it underlies the Pictured Cliffs Sandstone and 
the boundary between the Weathered Lewis Shale and the Unweathered Lewis Shale is less defined in the area of 
the URS compared to other areas at the Site. The Weathered Lewis Shale and the Unweathered Lewis Shale are 
considered one unit (Lewis Shale) for the purpose of this investigation.  

Applicable Hydrostratigraphy. The Pictured Cliffs Sandstone and Lewis Shale constitute the two general 
hydrostratigraphic units which are conceptualized beneath the URS that have potential to interact with releases 
from the URS. The Pictured Cliffs Sandstone is the uppermost water-bearing unit at the URS. Groundwater in the 
Pictured Cliffs Sandstone is locally influenced by Morgan Lake (at a surface elevation of approximately 5,330 ft 
amsl) and operations at the Plant (e.g., the former URS and the Combined Waste Treatment Pond [CWTP]) and 
generally flows northward towards the lake. The Lewis Shale is a regionally extensive confining unit that forms 
the base of the uppermost aquifers at the URS. While moisture has been observed in the Lewis Shale in the area of 
the URS, it is generally observed to be dry. The base of the uppermost water-bearing unit beneath the URS is 
marked by a 0.5 to 1 ft thick limestone bed, which has been observed along the contact between the Pictured Cliffs 
Sandstone and the Lewis Shale in previous drilling projects at the URS (Wood, 2021). 

Past investigations indicate the transmissivity of the water-bearing zone of the Pictured Cliffs Sandstone varies 
laterally across the area of the URS. For example, the screened intervals of CM-01 through CM-04 were installed at 
approximately the same elevation, in moisture zones located at the base of the Pictured Cliffs Sandstone (above 
the limestone bed at the base of the Pictured Cliffs Sandstone). However, sustainable pumping rates were only 
attainable at CM-01 and CM-02 during well development, while CM-03 and CM-04 were both unable to support 
development pumping due to low yield (Wood, 2021). The extent and connectivity of transmissive zones within 
the water-bearing portion of the Pictured Cliffs Sandstone is not defined. 

1.2 V!ŊÌŊ ·ěł Ƙhöö ÌąŊř!öö!řÌěą 
A detailed description of the Site and background information is provided in the Annual Groundwater Monitoring 
and Corrective Action Report for 2023 (WSP, 2024). Pursuant to CCR Rule requirements, APS currently operates a 
groundwater extraction system at the URS as part of corrective measures in response to fluoride groundwater 
protection standard (GWPS) exceedances detected at the URS. The groundwater extraction system currently 
consists of two groundwater extraction wells (CM-01 and CM-02), which remove groundwater at a combined 
extraction rate of approximately 2 gallons per minute (gpm). 

The current extraction rate of the URS groundwater extraction system was utilized by WSP during the 
development of a calibrated flow and transport model, which forecast the fate and migration of fluoride at the 
URS for 30 years (WSP, 2023). At the 2 gpm extraction rate, fluoride concentrations at selected monitoring 
locations located around the URS were estimated to remain above 4 milligrams per liter (mg/L) (the current 
Groundwater Protection Standard [GWPS] for fluoride at the URS) for durations as short as 4.4 years (at MW-69), 
and as long as 18.3 years (at CM-04) (WSP, 2023). As indicated in the 2023 technical memorandum summarizing 
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the updates to the flow and transport model, the addition of two extraction wells located north of the URT 
operating at an additional combined extraction capacity of 2 gpm could improve the removal of groundwater in 
the area of elevated fluoride concentrations and significantly decrease the time to achieve the GWPS in the area 
near the URS (WSP, 2023).  Two new groundwater extraction wells, URS-06 and URS-07, installed north of the 
URT, were installed for this purpose. Two additional monitoring wells, URS-05 and URS-08, were installed to 
supplement the existing groundwater monitoring network at the URS. 
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2 Ƙhöö ÌąŊř!öö!řÌěą !WřÌƗÌřÌhŊ 
The installation activities for URS-05, URS-06, URS-07, and URS-08 are summarized in the following sections. 
Lithologic logs and well construction diagrams are included in Appendix A. A photographic log showcasing well 
installation activities is included in Appendix B. A map with the location of the new wells is included as Figure 2. 

2.1 ľłh׀āěVÌöÌƷ!řÌěą !WřÌƗÌřÌhŊ 
Prior to site mobilization, all required Notice of Intent to Drill permits were filed with the Navajo Department of 
Water Resources (NDWR). NDWR permits are included in Appendix C. WSP also prepared a Health and Safety Plan 
(HASP) for the field operations and ensured that all WSP field personnel and subcontractors received APS Fossil 
Generation Contractor Safety training. WSP contracted with a licensed New Mexico driller, Cascade 
Environmental (Cascade; license no. 1664) to conduct the well drilling activities. 

2.2 Ƙhöö ŊÌřÌą¹ 
The four new wells were sited downgradient of the former URS footprint within the current extent of the fluoride 
plume at the URS to intercept groundwater containing concentrations of fluoride exceeding the GWPS for the 
URS (4.0 mg/L). Specifically, the wells were cited to be installed north of the northern boundary of the URT and 
south of existing well MW-66, within the north-central and north-eastern portion of the current extent of the 
fluoride plume, and downgradient of the URS (Figure 3). Extraction wells sited at this location will intercept 
groundwater within the central portion of the fluoride plume in an area downgradient of the former extent of the 
URS. Additionally, the extraction wells are located in the vicinity of the existing seepage extraction system to 
enable their future connection to the system, as applicable. Monitoring wells sited at the described location will 
supplement efforts to characterize the groundwater conditions within the northern portion of the fluoride plume 
at the URS. Specifically, the monitoring wells will characterize the extent of the northwestern portion of the 
fluoride plume between existing wells MW-66 and MW-70. 

The land on which the wells are located is part of the Navajo Nation and is currently utilized by the Navajo 
Transitional Energy Company (NTEC) as the Navajo Mine. All wells are located within the boundary of a haul road 
located approximately 30 feet north of the URT. The haul road is an active road that services the Four Corners 
Power Plant and the Navajo Mine, so the wells were installed along the northern and southern boundaries of the 
road to not obstruct vehicular passage along the road. The approximate location of each well, which were 
measured with a handheld global positioning unit (gps) unit after well construction was completed, are included 
on Figures 2 and 3. 

2.3 Ƙhöö ^łÌööÌą¹ 
Well drilling activities occurred between December 7 and December 19, 2023. Prior to drilling, utility clearance 
was performed by GPRS, LLC on December 5, 2023. Hydro-excavation was performed by Riley Industrial Services, 
Inc. on December 6 and 7, 2023, with assistance from Cascade to clear concrete and rebar associated with the 
haulage road. Boreholes were cleared to depths 6 ft below ground surface (bgs) or greater. Concrete thickness 
varied from 5 inches to 3.5 ft. Cascade performed onsite drilling using a 600-T Sonic Drill Rig. WSP field personnel 
observed and documented drilling activities, including lithologic logging, well construction, and pumping. 
Additionally, WSP field personnel monitored water level infiltration rates using a handheld water level meter 
once drilling was completed and prior to well construction at each borehole location. Infiltration rates are 
calculated in Table 1. 
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2.3.1 URS-05 

Drilling of the URS-05 borehole began December 12, 2023. The borehole was completed to 50 ft bgs on December 
13, 2023. The Pictured Cliffs Sandstone was present from below the hydro-excavated zone of 6 ft bgs to 
approximately 37 ft bgs. Gravels were present at approximately 11-12 ft bgs. Gypsum nodules were also 
encountered at 18-20 ft bgs. The contact between the Pictured Cliffs Sandstone and the Lewis Shale was observed 
at approximately 37 ft bgs and a limestone bed was observed at the top of the Lewis Shale from 38-42 ft bgs. 
Groundwater was identified at approximately 35 feet bgs and was present until reaching the limestone unit 
observed within the Lewis Shale at approximately 38 feet bgs for a total saturated thickness of 3 ft at the base of 
the Pictured Cliffs Sandstone. 

After the borehole was drilled to a total depth of 50 ft bgs, the drill casing was retracted to above the top of the 
observed moisture zone at 30 ft bgs, to allow groundwater to infiltrate from the surrounding formation to the 
borehole. WSP field personnel recorded water levels every 10 minutes for approximately 60 minutes, during 
which time the measured depth of groundwater rose from 34.08 ft bgs to 33.38 ft bgs for an average infiltration 
rate of 0.0125 feet per minute (ft/min) (Table 1). 

2.3.2 URS-06 

Drilling of URS-06 borehole began December 14, 2023. The borehole was completed to 50 feet bgs the same day. 
Pictured Cliffs Sandstone was present from below the hydro-excavated zone of 6 ft bgs to approximately 35 ft bgs. 
Trace amounts of gravels were present at approximately 7.5-8.5 ft bgs. Small gypsum nodules were also 
encountered at 11-18 ft bgs and 21-22 ft bgs. The Lewis Shale contact was at approximately 35 ft bgs. 
Concretionary, fossiliferous limestone was present at the top of the Lewis Shale from 35-40 ft bgs. Groundwater 
was identified at approximately 32 ft bgs and was present until reaching the limestone unit observed within the 
Lewis Shale at approximately 35 ft bgs for a total saturated thickness of 3 ft at the base of the Pictured Cliffs 
Sandstone. 

After Cascade had drilled the borehole to a total depth of 50 ft bgs, the bottom of the drill casing was pulled to 
above the top of the observed moisture zone at 30 ft bgs to allow groundwater to infiltrate from the surrounding 
formation to the borehole. Groundwater levels were monitored for approximately 35 minutes, during which time 
groundwater rose from 46.10 to 34.41 ft bgs for an average infiltration rate of 0.3340 ft/min (Table 1). 

2.3.3 URS-07 

The drilling for the URS-07 borehole began December 7, 2023. The drill bit got stuck in limestone during drilling 
and required repairs as a result, which delayed completion of the borehole until December 11, 2023. The total 
depth of the borehole was measured at 51 ft bgs. The Pictured Cliffs Sandstone was observed between 10-30 ft bgs. 
Gravels and cobbles were observed at 18-19 ft bgs. The contact between the Pictured Cliffs Sandstone and the 
Lewis Shale was observed at approximately 30 ft bgs. However, the contact was observed to be gradational 
between 30-51 ft bgs and was marked by alternating layers of limestone, silt, and shale. The limestone layers were 
observed at the following intervals: 30-31 ft bgs, 35-36 ft bgs, 37-38 ft bgs, and 45-48 ft bgs. A moisture zone was 
observed above the contact between the Pictured Cliffs Sandstone and Lewis Shale between 27-30 ft bgs for a total 
saturated thickness of 3 feet at the base of the Pictured Cliffs Sandstone. Water was observed between the 
limestone layers within the Lewis Shale between 31-35 ft bgs. However, the water observed in the Lewis Shale was 
likely residual water which remained from efforts taken to free the drill from the limestone unit. The borehole 
was flooded December 11, 2023, in an effort to dislodge the drill bit from the limestone unit and water used in the 
effort likely impacted drill cuttings near the top of the Lewis Shale.  

After Cascade completed drilling the borehole to a total depth of 51 ft bgs, the bottom of the drill casing was 
pulled to above the top of the observed moisture within the Pictured Cliffs Sandstone at 27 ft bgs. Groundwater 
levels were monitored every 10 minutes for approximately 2 hours and 20 minutes to assess the rate of 
groundwater infiltration. Groundwater rose from 53.20 ft bgs to 42.56 ft bgs at an average infiltration rate of 0.133 
ft/min (Table 1). 
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2.3.4 URS-08 

The drilling for the URS-08 borehole began on December 15th, 2023. The borehole was completed to 50 ft bgs the 
following day, December 16th. The Pictured Cliffs Sandstone was present from 8 ft bgs, to approximately 43 ft bgs. 
Trace amounts of gypsum nodules were also encountered at 21 ft bgs. The contact between the Pictured Cliffs 
Sandstone was observed at approximately 43 ft bgs, however, a zone of interbedded layers of sandstone and 
clay/shale was observed between 30-43 ft bgs, indicating the contact between the two units is likely gradational 
in the location of URS-08. Intermittent zones of moisture were observed in the Pictured Cliffs Sandstone between 
30-32 ft bgs, 37-37.5 ft bgs, 38-40 ft bgs, and 41-43 ft bgs. Concretionary, fossiliferous limestone was present in the 
Lewis Shale from 43-45 ft bgs.  

After Cascade had drilled the borehole to a total depth of 50 feet bgs, the bottom of the drill casing was pulled to 
above the top of the observed moisture within the Pictured Cliffs Sandstone at 30 ft bgs. WSP obtained water 
levels for 30 minutes with the initial recording at 35.23 ft bgs and with the last measurement at 30.44 ft bgs for an 
infiltration rate of 0.1545 ft/min (Table 1). 

2.4 Ƙhöö WěąŊřłŧWřÌěą 
Wells were constructed by Cascade using threaded, schedule (SCH) 80 PVC casing and screen materials. Well 
construction details can be found on Table 2 and construction diagrams are included in Appendix A. 

2.4.1 WELL CONSTRUCTION SELECTION 

The decision regarding which boreholes would be constructed as extraction or monitoring wells was determined 
by several factors, including the well location, groundwater observed in the borings, and post-drilling 
measurements of groundwater infiltration rates, which is indicative of transmissivity. The groundwater 
infiltration rate in URS-06 was the highest measured (0.3340 ft/min) in the four new wells. URS-07, situated at the 
easternmost position among the new wells, afforded a wider lateral extent for maximizing groundwater capture 
and exhibited an acceptable groundwater infiltration rate of 0.1330 ft/min. The positions of the extraction wells 
and monitoring well screens were strategically located to intercept the water bearing portion of the Picture Cliffs 
Sandstone.  

2.4.2 EXTRACTION WELLS 

Extraction wells URS-06 and URS-07 are each constructed of 6-inch nominal size flush threaded SCH 80 PVC blank 
casing and screen with 0.020-horizontal slot openings. URS-06 was constructed to a total depth of 45 ft bgs and 
URS-07 was constructed to a total depth of 50 ft bgs. The extraction well casing and screen assemblies consist of 
22 ft and 27 ft of blank casing above the screen (at URS-06 and URS-07, respectively) and a 5 ft blank casing sump 
below the screen, with a total screen length of 20 ft at both locations. Extraction well casing and screen assembly 
was centered in the borehole using three centralizers to provide a uniform annular space for installation of 
annular materials. Centralizers were placed no more than 20 ft apart. 

URS-06 and URS-07 were completed with a bentonite chip seal from 41 ft bgs to total depth (TD) and 46 ft bgs to 
TD, respectively. A 12-20 filter pack sand extending from the top of the bentonite seal to 2 ft above the screened 
interval and followed by the installation of a 2 ft layer of 20-40 transition sand. Another bentonite seal 2 ft thick 
was installed on top of the transition sand and cement grout was installed from the top of the bentonite seal to 
ground surface. All annular materials were installed using a tremie pipe. Surface completions at each well consists 
of a 3-ft above grade 10-inch diameter steel vault placed within a 3 ft by 3 ft concrete pad.  
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2.4.3 MONITORING WELLS 

Monitoring wells URS-05 and URS-08 are each constructed of 4-inch nominal size flush threaded SCH 80 PVC 
blank casing and screen with 0.020-horizontal slot openings. Each monitor well was constructed to total depths of 
40 ft bgs. Each monitoring well casing and screen assembly consists of 30 ft of blank casing above the screen with 
a total screen length of 10 ft. Monitoring well casing and screen assembly was centered in the borehole using 
three centralizers to provide a uniform annular space for installation of annular materials. Centralizers were 
placed no more than 20 ft apart.  

URS-05 and URS-08 were completed with a bentonite chip seal from 41 ft bgs to TD. A 12-20 filter pack sand 
extending from the top of the bentonite seal to 2 ft above the screened interval and followed by a 2 ft 20-40 
transition sand was installed. Another bentonite seal 2 ft thick was installed on top of the transition sand and 
cement grout was installed from the top of the bentonite seal to ground surface. All annular materials were 
installed using a tremie pipe. Surface completions at each well consists of a 10-inch diameter flush-mount traffic 
rated vault.  

2.5 Ƙhöö ^hƗhöěľāhąř 
The URS wells were developed January 4 through January 6, 2023. Development techniques varied based on the 
amount of water produced at each well, but generally consisted of: 

ñ Surging and bailing the well until the amount of sediment produced by each cycle was reduced to trace 
amounts; and 

ñ Development pumping using a 12-volt Mega-Monsoon® pump. 

Well development results are summarized in Table 3 and well development field forms are included in Appendix 
D. Successful well development (which is typically defined by purging a well until water turbidity reaches less 
than 5 nephelometric units [NTUs] and field measurements of pH, temperature, and electrical conductivity have 
stabilized to 10 percent [%] or less deviation between subsequent measurements) was achieved at URS-05 and 
URS-06. Turbidity was not reduced to a value below 28 NTUs at URS-07. Turbidity is likely naturally elevated at 
wells URS-07 and URS-08 due to the presence of clay and fine-grained sediments at the water-bearing zones 
located within the gradational contacts between the Pictured Cliffs Sandstone and Lewis Shale at the wells. Field 
measurements of pH, temperature, and electrical conductivity all stabilized to 10% or less deviation between 
readings at URS-07, so WSP considers the well to be successfully developed. Development of URS-08 was 
unsuccessful due to low yield which prohibited sustained development pumping.  

Average discharge rates sustained during pump development at URS-05, URS-06, and URS-07 are summarized on 
Table 3. URS-05 and URS-06 sustained the highest discharge rates, (3.0 gpm and between 1.5 and 2.0 gpm, 
respectively), and URS-07 sustained the lowest discharge rate (0.75 gpm), indicating the transmissivity of the 
water-bearing zone is greater in the western portion of the project area, near URS-05 and URS-06.  

The high development discharge rate at URS-05 exceeded expectations given the low infiltration rate noted 
during drilling. This is likely due to the drill casing smearing clay and other fine sediments across the saturated 
interval (35 ft bgs to 38 ft bgs), which were subsequently cleared during development activities. 

2.6 ā!ą!¹hāhąř ě· ÌąƗhŊřÌ¹!řÌěą׀^hłÌƗh^ Ƙ!Ŋřh 
Investigation-derived waste (IDW) consisted of soil cuttings produced during drilling, which were free of coal ash, 
and groundwater pumped during well development. Drill cuttings were transported by trailer from the drill site 
to a location near the closed Ash Ponds north of the Multiunit 1, where they were disposed. The drill cuttings 
disposal location is included on Figure 2. Groundwater pumped from development activities was collected in 55-
gallon drums and transferred to the URT. 
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3 Ŋŧāā!łƣ !ą^ 
łhWWěāāhą^!řÌěąŊ 

The extraction and monitoring wells were installed within the Pictured Cliffs Sandstone hydrostratigraphic unit. 
The saturated thickness at the wells ranges between approximately 3 and 10 ft based on observations made 
during drilling and post installation water-level measurements.  

Four boreholes were drilled to increase the possibility of intercepting a relatively higher transmissive zone of the 
water-bearing portion of the Pictured Cliffs Sandstone. Two boreholes were selected to be constructed as 
extraction wells based on location, total amount of groundwater observed in the borings, and groundwater 
infiltration rates, which were measured at each borehole location after drilling was completed and prior to well 
construction. Groundwater is primarily perched upon the limestone unit located at the top of the Lewis Shale, 
identified at depths ranging between 28 and 41 ft bgs. However, groundwater was observed to exist in multiple, 
layered zones throughout the gradational contact zone at URS-07 and URS-08. The contact between the two units 
was better-defined at URS-05 and URS-06, and groundwater was observed to reside in a better-defined zone 
located directly above the limestone unit at URS-05 and URS-06.  

The four wells were installed as follows: 

ñ URS-05; 4-inch diameter monitoring well with 10-inch diameter flush-mount traffic rated vault 

ñ URS-06; 6-inch diameter extraction well with 10-inch diameter well vault with approximately 3 ft of stickup 

ñ URS-07; 6-inch diameter extraction well with 10-inch diameter well vault with approximately 3 ft of stickup 

ñ URS-08; 4-inch diameter monitoring well with 10-inch diameter flush-mount traffic rated vault 
The wells achieved development criteria, with the exception of URS-08, which yielded too little groundwater to 
sustain successful pump development.    

WSP recommends aquifer testing be performed at URS-06 and URS-07 prior to equipping the wells with pumps 
and appurtenances and connecting them to the URS seepage extraction system. Aquifer testing will provide more 
accurate pumping rates that can be used to select permanent pumps for the wells. Aquifer testing is also 
recommended at URS-05 to assess the potential suitability of the well for conversion into a groundwater 
extraction well, since the well sustained the highest discharge rate during development.  
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0 to 6 ft bgs: Hydro-excavated

6 ft bgs to 7.5 ft bgs: Sample lost by driller.

7.5 ft bgs to 25 ft bgs: Pictured Cliffs Sandstone/Sandy Silt VF to F Gr 
sandstone. Moist. Light brown to medium brown color. Low to medium PL. Low 
dry strength, and no odors.
Note: 11 ft bgs to 12 ft bgs: Gravels present, rounded to sub-angular, color is 
dark brown.
Note: 13 ft bgs to 14 ft bgs: Color is reddish-brown.

Note: 18 ft bgs to 20 ft bgs: Gypsum nodules.

Note: 20 ft bgs to 22.5 ft bgs: Sample lost by driller.

25 ft bgs to 37 ft bgs: Pictured Cliffs Sandstone/Sandy Clay VF to F Gr. 
Moist. Medium brown color. Medium PL. Low to medium dry strength, no odors.

Note: 35 ft bgs: Wet

37 ft bgs to 50 ft bgs: Lewis Shale Microcrystalline to VF to F Gr, very thinly 
laminated (< 0.5 millimeter thick) to thick bedded (30 centimeter), stratified unit
consisting of interbedded mudstone/siltstone (@ 37 ft bgs to 38 ft bgs and  42 
ft bgs to 50 ft bgs), concretionary limestone (@ 38 ft bgs to 40 ft bgs), sandy 
limestone (@ 40 ft bgs to 42 ft bgs). Wet from 37 ft bgs to 38 ft bgs and dry 38 
ft bgs to 50 ft bgs. Very dark grayish-yellowish-reddish-dull olive brown 
mudstone/siltstone; blue-gray-reddish-brown limestone; reddish-dull olive brown
shale. No to low PL (except mudstone; medium to high PL). Low to very high 
dry strength (from softest to hardest: mudstone, siltstone, shale, and limestone)
and no odors.
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0 to 6 ft bgs: Hydro-excavated

6 ft bgs to 7.5 ft bgs: Sample lost by driller.

7.5 ft bgs to 30 ft bgs: Silty Sand/Pictured Cliffs Sandstone; VF to F Gr, 
Moist, Dark grayish brown-medium brown-dark brown color. Low to medium PL. 
Low to high dry strength, and no odors.
Note: 7.5 ft bgs to 8.5 ft bgs: Trace gypsum nodules.

Note: 11 ft bgs to 18 ft bgs: Trace gypsum nodules.

Note: 21 ft bgs to 22 ft bgs: Trace gypsum nodules.

30 ft bgs to 35 ft bgs: Sandy Clay/Pictured Cliffs Sandstone; VF to F Gr, very 
thinly to thickly laminated (<0.5 to 6 millimeter thick), Moist. Dark brown-brown 
color. Medium to high PL. Low to medium dry strength, and no odors.
Note: Wet at 32 ft bgs.

35 ft bgs to 50 ft bgs: Lewis Shale; Microcrystalline to VF to F Gr, very thinly 
laminated (< 0.5 millimeter thick) to thick bedded (30 centimeter) stratified unit 
consisting of interbedded mudstone/siltstone (@ 40 ft bgs to 50 ft bgs), 
fossiliferous,concretionary limestone (@ 35 ft bgs to 38 ft bgs), sandy limestone 
(@ 38 ft bgs to 40 ft bgs). Dry. Very dark grayish-yellowish-reddish-dull olive 
brown mudstone/siltstone; blue-gray/reddish-brown limestone; reddish-dull olive
brown shale; No to low PL (except mudstone; medium to high PL). Low to very 
high dry strength (from softest to hardest: mudstone, siltstone, shale, and 
limestone), and no odors.
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Borehole 10-in (0 to 50 ft
bgs).

Cement Grout (0 to 19 ft 
bgs).

6-in SCH 80 PVC Blank
Casing (+2.3 ft bgs to
24.3 ft bgs).

Bentonite Seal (19 ft bgs
to 21 ft bgs).

Transition Sand (20-40
Silica Sand) (21 ft bgs to
23 ft bgs).

6-in SCH 80 PVC Screen
(0.020-in slots) (24.3 ft
bgs to 44.3 ft bgs).

Filter Pack (10-20 Silica 
Sand) (23 ft bgs to 46 ft 
bgs).

Static Water Level = 37.5
ft bgs (01/05/24)

6-in SCH 80 PVC Sump
(44.3 ft bgs to 49.3 ft bgs)

Well Cap (49.3 ft bgs  to 
49.8 ft bgs)

Bentonite Seal (46 ft bgs 
to 50 ft bgs)
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0 to 10 ft bgs: Hydro-excavated

10 ft bgs to 30 ft bgs: Silty Sand/Pictured Cliffs Sandstone; VF to F Gr 
sandstone. Moist. Light brown-medium yellowish brown color. Low to medium 
PL. Low to medium dry strength, and no odors.

Note: 18 ft bgs to 19 ft bgs: Semi-angular to rounded gravels, dark brown color.

Note: 27 ft bgs: Wet

30 ft bgs to 50 ft bgs: Lewis Shale; Microcrystalline to VF to F Gr shale 
consisting of interbedded fossilferous, concretionary limestone (@  30 ft bgs to 
31 ft bgs, 35 ft bgs to 36 ft bgs, 37 ft bgs to 38 ft bgs, and 45 ft bgs to 48 ft 
bgs), mudstone/siltstone (@  31 ft bgs to 35 ft bgs, and 40 ft bgs to 45 ft bgs), 
and sandy shale (@  38 ft bgs to 40 ft bgs). Intermittent moisture zones 
observed between limestone layers between 31 ft bgs to 35 ft bgs. Dominantly 
dull olive and slightly reddish brown shale, blue-gray limestone w/tan, dark-dull 
olive-yellowish-reddish brown mudstone/siltstone. No to low PL (except 
mudstone; medium to high PL). Low to very high dry strength (from softest to 
hardest: mudstone, siltstone, shale, and limestone), and no odors.

3 ft Tall, 10-in Diameter 
Vault

Well Depth = 49.8 ft

bgs (12/18/23)
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Flush-mount, 10-in
Diameter Vault

Borehole 10-in (0 to 50 ft
bgs)

Cement Grout (0 to 24 ft 
bgs)

4-in SCH 80 PVC Blank
Casing (0 to 29.6 ft bgs)

Bentonite Seal (24 ft bgs
to 26 ft bgs)

Transition Sand
(20-40 Silica Sand) (26
ft bgs to 28 ft bgs)
4-in SCH 80 PVC Screen
(0.020-in slots) (29.6 ft
bgs to 39.6 ft bgs)

Filter Pack (10-20 Silica 
Sand) (28 ft bgs to 41 ft 
bgs)

Static Water Level = 35.3
ft bgs (01/05/24)

Bentonite Seal (41 ft bgs 
to 50 ft bgs)

Well Depth = 40.1 ft
bgs (12/18/23)

Well Cap (39.6 ft bgs to
40.1 ft bgs)
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0 to 6 ft bgs: Hydro-excavated

6 ft bgs to 7.5 ft bgs: Sample was lost by the driller.

7.5 ft bgs to 30 ft bgs: Pictured Cliffs Sandstone/ Silty Sand VF to F Gr 
sandstone. Moist. Light brown-medium brown color. Low to medium PL. Low dry
strength and no odors. 

Note: 13 ft bgs to 17 ft bgs: Color is reddish-brown. 

Note: 21 ft bgs: Trace gypsum nodules. 

Note: 25 ft bgs to 26 ft bgs: Lense of light grey sandstone, dry, medium dry 
strength.

30 ft bgs to 43 ft bgs: Pictured Cliffs Sandstone/ Clayey Sand VF to F Gr
sandstone with interbedded layers of silt/clay. Intermittent moisture zones 
observed between clay layers (@ 30 ft bgs to 32 ft bgs, 37 ft bgs to 37.5 ft bgs, 
38 ft bgs to 40 ft bgs, and 41 ft bgs to 43 ft bgs). Very dark 
brown-brown-olive-brown-light brown. Medium to high PL. Low to medium dry 
strength, and no odors.

43 ft bgs to 50 ft bgs: Lewis Shale Microcrystalline to VF to F Gr, 
mudstone(@  48 ft bgs to 50 ft bgs), concretionary limestone (@  42 ft bgs to 
45 ft bgs), sandy limestone (45 ft bgs to 48 ft bgs). Dry. Dark grayish-dull olive 
brown mudstone; blue-gray-reddish-brown limestone. No to low PL (except 
mudstone; medium to high PL). Low to very high dry strength (from softest to 
hardest: mudstone to limestone), and no odors.
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!ľŊ ·ɿˋʦ Wɿʦɴȇʦʮ ľɿˣȇʦ ľɠǁɴʻ 

ҪҪҫҩ hɴǿ ɿȷ Wɿˋɴʻˮ łɿǁǿ 
·ʦˋɆʻɠǁɴǿ֟ ąȇˣ āȇ˭ɆǸɿ 
ľʦɿɘȇǸʻ ֤ ҥҨ׀ҦҤҦҦ׀ҦҤҧҤ 

 
 

ľɁɿʻɿȺʦǁʣɁ 
Ҭ 
 
ҥҦ֫ҫ֫ҦҤҦҧ 
 
VɿʦȇɁɿɠȇ 
ŧłŊ׀Ҥҫ֥ 
WˋʻʻɆɴȺʮ 
ȷʦɿɲ ҦҤ׀Ҧҩ 
ȷȇȇʻ Ƿȇɠɿˣ 
Ⱥʦɿˋɴǿ 
ʮˋʦȷǁǸȇ֥ 
 
 

 
 



 
ľɁɿʻɿȺʦǁʣɁɆǸ öɿȺ 

ŧłŊ׀Ҥҩ֟ ŧłŊ׀ҤҪ֟ ŧłŊ׀Ҥҫ֟ ŧłŊ׀ҤҬ Ƙȇɠɠ ÌɴʮʻǁɠɠǁʻɆɿɴ łȇʣɿʦʻ 
!ľŊ ·ɿˋʦ Wɿʦɴȇʦʮ ľɿˣȇʦ ľɠǁɴʻ 

ҪҪҫҩ hɴǿ ɿȷ Wɿˋɴʻˮ łɿǁǿ 
·ʦˋɆʻɠǁɴǿ֟ ąȇˣ āȇ˭ɆǸɿ 
ľʦɿɘȇǸʻ ֤ ҥҨ׀ҦҤҦҦ׀ҦҤҧҤ 

 
 

ľɁɿʻɿȺʦǁʣɁ 
ҭ 
 
ҥҦ֫ҫ֫ҦҤҦҧ 
 
VɿʦȇɁɿɠȇ 
ŧłŊ׀Ҥҫ֥ 
WˋʻʻɆɴȺʮ ȷʦɿɲ 
Ҧҩ׀ҧҤ ȷȇȇʻ 
Ƿȇɠɿˣ 
Ⱥʦɿˋɴǿ 
ʮˋʦȷǁǸȇ֥ 
 
 

  

 



 
ľɁɿʻɿȺʦǁʣɁɆǸ öɿȺ 

ŧłŊ׀Ҥҩ֟ ŧłŊ׀ҤҪ֟ ŧłŊ׀Ҥҫ֟ ŧłŊ׀ҤҬ Ƙȇɠɠ ÌɴʮʻǁɠɠǁʻɆɿɴ łȇʣɿʦʻ 
!ľŊ ·ɿˋʦ Wɿʦɴȇʦʮ ľɿˣȇʦ ľɠǁɴʻ 

ҪҪҫҩ hɴǿ ɿȷ Wɿˋɴʻˮ łɿǁǿ 
·ʦˋɆʻɠǁɴǿ֟ ąȇˣ āȇ˭ɆǸɿ 
ľʦɿɘȇǸʻ ֤ ҥҨ׀ҦҤҦҦ׀ҦҤҧҤ 

 
 
 

ľɁɿʻɿȺʦǁʣɁ 
ҥҤ 
 
ҥҦ֫ҥҥ֫ҦҤҦҧ 
 
VɿʦȇɁɿɠȇ 
ŧłŊ׀Ҥҫ֥ 
WˋʻʻɆɴȺʮ 
ȷʦɿɲ ҧҤ׀ҧҩ 
ȷȇȇʻ Ƿȇɠɿˣ 
Ⱥʦɿˋɴǿ 
ʮˋʦȷǁǸȇ֥ 
ąɿʻȇ֞ 
VɿʦȇɁɿɠȇ 
ɆǿȇɴʻɆȷɆȇʦ Ɇʮ 
ɆɴǸɿʦʦȇǸʻ ɿɴ 
ˣɁɆʻȇǷɿǁʦǿ֥ 
 
 
 

 



 
ľɁɿʻɿȺʦǁʣɁɆǸ öɿȺ 

ŧłŊ׀Ҥҩ֟ ŧłŊ׀ҤҪ֟ ŧłŊ׀Ҥҫ֟ ŧłŊ׀ҤҬ Ƙȇɠɠ ÌɴʮʻǁɠɠǁʻɆɿɴ łȇʣɿʦʻ 
!ľŊ ·ɿˋʦ Wɿʦɴȇʦʮ ľɿˣȇʦ ľɠǁɴʻ 

ҪҪҫҩ hɴǿ ɿȷ Wɿˋɴʻˮ łɿǁǿ 
·ʦˋɆʻɠǁɴǿ֟ ąȇˣ āȇ˭ɆǸɿ 
ľʦɿɘȇǸʻ ֤ ҥҨ׀ҦҤҦҦ׀ҦҤҧҤ 

 
 
 

ľɁɿʻɿȺʦǁʣɁ 
ҥҥ 
 
ҥҦ֫ҥҥ֫ҦҤҦҧ 
 
VɿʦȇɁɿɠȇ 
ŧłŊ׀Ҥҫ֥ 
WˋʻʻɆɴȺʮ 
ȷʦɿɲ ҧҩ׀
ҧҫ֥ҩ ȷȇȇʻ 
Ƿȇɠɿˣ 
Ⱥʦɿˋɴǿ 
ʮˋʦȷǁǸȇ֥ 
ąɿʻȇ֞ 
VɿʦȇɁɿɠȇ 
ɆǿȇɴʻɆȷɆȇʦ Ɇʮ 
ɆɴǸɿʦʦȇǸʻ ɿɴ 
ˣɁɆʻȇǷɿǁʦǿ֥  
 
 
 

 



 
ľɁɿʻɿȺʦǁʣɁɆǸ öɿȺ 

ŧłŊ׀Ҥҩ֟ ŧłŊ׀ҤҪ֟ ŧłŊ׀Ҥҫ֟ ŧłŊ׀ҤҬ Ƙȇɠɠ ÌɴʮʻǁɠɠǁʻɆɿɴ łȇʣɿʦʻ 
!ľŊ ·ɿˋʦ Wɿʦɴȇʦʮ ľɿˣȇʦ ľɠǁɴʻ 

ҪҪҫҩ hɴǿ ɿȷ Wɿˋɴʻˮ łɿǁǿ 
·ʦˋɆʻɠǁɴǿ֟ ąȇˣ āȇ˭ɆǸɿ 
ľʦɿɘȇǸʻ ֤ ҥҨ׀ҦҤҦҦ׀ҦҤҧҤ 

 
 
 

ľɁɿʻɿȺʦǁʣɁ 
ҥҦ 
 
ҥҦ֫ҥҥ֫ҦҤҦҧ 
 
VɿʦȇɁɿɠȇ 
ŧłŊ׀Ҥҫ֥ 
WˋʻʻɆɴȺʮ 
ȷʦɿɲ ҧҫ֥ҩ׀
ҨҤ ȷȇȇʻ 
Ƿȇɠɿˣ 
Ⱥʦɿˋɴǿ 
ʮˋʦȷǁǸȇ֥ 
ąɿʻȇ֞ 
VɿʦȇɁɿɠȇ 
ɆǿȇɴʻɆȷɆȇʦ Ɇʮ 
ɆɴǸɿʦʦȇǸʻ ɿɴ 
ˣɁɆʻȇǷɿǁʦǿ֥ 
 
 

 



 
ľɁɿʻɿȺʦǁʣɁɆǸ öɿȺ 

ŧłŊ׀Ҥҩ֟ ŧłŊ׀ҤҪ֟ ŧłŊ׀Ҥҫ֟ ŧłŊ׀ҤҬ Ƙȇɠɠ ÌɴʮʻǁɠɠǁʻɆɿɴ łȇʣɿʦʻ 
!ľŊ ·ɿˋʦ Wɿʦɴȇʦʮ ľɿˣȇʦ ľɠǁɴʻ 

ҪҪҫҩ hɴǿ ɿȷ Wɿˋɴʻˮ łɿǁǿ 
·ʦˋɆʻɠǁɴǿ֟ ąȇˣ āȇ˭ɆǸɿ 
ľʦɿɘȇǸʻ ֤ ҥҨ׀ҦҤҦҦ׀ҦҤҧҤ 

 
 
 

ľɁɿʻɿȺʦǁʣɁ 
ҥҧ 
 
ҥҦ֫ҥҥ֫ҦҤҦҧ 
 
VɿʦȇɁɿɠȇ 
ŧłŊ׀Ҥҫ֥ 
WˋʻʻɆɴȺʮ 
ȷʦɿɲ ҨҤ׀Ҩҩ 
ȷȇȇʻ Ƿȇɠɿˣ 
Ⱥʦɿˋɴǿ 
ʮˋʦȷǁǸȇ֥ 
ąɿʻȇ֞ 
VɿʦȇɁɿɠȇ 
ɆǿȇɴʻɆȷɆȇʦ Ɇʮ 
ɆɴǸɿʦʦȇǸʻ ɿɴ 
ˣɁɆʻȇǷɿǁʦǿ֥ 
 

 



 
ľɁɿʻɿȺʦǁʣɁɆǸ öɿȺ 

ŧłŊ׀Ҥҩ֟ ŧłŊ׀ҤҪ֟ ŧłŊ׀Ҥҫ֟ ŧłŊ׀ҤҬ Ƙȇɠɠ ÌɴʮʻǁɠɠǁʻɆɿɴ łȇʣɿʦʻ 
!ľŊ ·ɿˋʦ Wɿʦɴȇʦʮ ľɿˣȇʦ ľɠǁɴʻ 

ҪҪҫҩ hɴǿ ɿȷ Wɿˋɴʻˮ łɿǁǿ 
·ʦˋɆʻɠǁɴǿ֟ ąȇˣ āȇ˭ɆǸɿ 
ľʦɿɘȇǸʻ ֤ ҥҨ׀ҦҤҦҦ׀ҦҤҧҤ 

 
 
 

ľɁɿʻɿȺʦǁʣɁ 
ҥҨ 
 
ҥҦ֫ҥҥ֫ҦҤҦҧ 
 
VɿʦȇɁɿɠȇ 
ŧłŊ׀Ҥҫ֥ 
WˋʻʻɆɴȺʮ 
ȷʦɿɲ Ҩҩ׀Ҩҫ֥ҩ 
ȷȇȇʻ Ƿȇɠɿˣ 
Ⱥʦɿˋɴǿ 
ʮˋʦȷǁǸȇ֥ 
ąɿʻȇ֞ 
VɿʦȇɁɿɠȇ 
ɆǿȇɴʻɆȷɆȇʦ Ɇʮ 
ɆɴǸɿʦʦȇǸʻ ɿɴ 
ˣɁɆʻȇǷɿǁʦǿ֥ 
 

 



 
ľɁɿʻɿȺʦǁʣɁɆǸ öɿȺ 

ŧłŊ׀Ҥҩ֟ ŧłŊ׀ҤҪ֟ ŧłŊ׀Ҥҫ֟ ŧłŊ׀ҤҬ Ƙȇɠɠ ÌɴʮʻǁɠɠǁʻɆɿɴ łȇʣɿʦʻ 
!ľŊ ·ɿˋʦ Wɿʦɴȇʦʮ ľɿˣȇʦ ľɠǁɴʻ 

ҪҪҫҩ hɴǿ ɿȷ Wɿˋɴʻˮ łɿǁǿ 
·ʦˋɆʻɠǁɴǿ֟ ąȇˣ āȇ˭ɆǸɿ 
ľʦɿɘȇǸʻ ֤ ҥҨ׀ҦҤҦҦ׀ҦҤҧҤ 

 
 
 

ľɁɿʻɿȺʦǁʣɁ 
ҥҩ  
 
ҥҦ֫ҥҥ֫ҦҤҦҧ 
 
VɿʦȇɁɿɠȇ 
ŧłŊ׀Ҥҫ֥ 
WˋʻʻɆɴȺʮ 
ȷʦɿɲ Ҩҫ֥ҩ׀
ҩҤ Ƿȇɠɿˣ 
Ⱥʦɿˋɴǿ 
ʮˋʦȷǁǸȇ֥ 
ąɿʻȇ֞ 
VɿʦȇɁɿɠȇ 
ɆǿȇɴʻɆȷɆȇʦ Ɇʮ 
ɆɴǸɿʦʦȇǸʻ ɿɴ 
ˣɁɆʻȇǷɿǁʦǿ 
 

  



 
ľɁɿʻɿȺʦǁʣɁɆǸ öɿȺ 

ŧłŊ׀Ҥҩ֟ ŧłŊ׀ҤҪ֟ ŧłŊ׀Ҥҫ֟ ŧłŊ׀ҤҬ Ƙȇɠɠ ÌɴʮʻǁɠɠǁʻɆɿɴ łȇʣɿʦʻ 
!ľŊ ·ɿˋʦ Wɿʦɴȇʦʮ ľɿˣȇʦ ľɠǁɴʻ 

ҪҪҫҩ hɴǿ ɿȷ Wɿˋɴʻˮ łɿǁǿ 
·ʦˋɆʻɠǁɴǿ֟ ąȇˣ āȇ˭ɆǸɿ 
ľʦɿɘȇǸʻ ֤ ҥҨ׀ҦҤҦҦ׀ҦҤҧҤ 

 
 

ľɁɿʻɿȺʦǁʣɁ 
ҥҪ 
 
ҥҦ֫ҥҦ֫ҦҤҦҧ 
 
VɿʦȇɁɿɠȇ 
ŧłŊ׀Ҥҩ֥ 
WˋʻʻɆɴȺʮ 
ȷʦɿɲ ҫ֥ҩ׀ҥҤ 
ȷȇȇʻ Ƿȇɠɿˣ 
Ⱥʦɿˋɴǿ 
ʮˋʦȷǁǸȇ֥  

  



 
ľɁɿʻɿȺʦǁʣɁɆǸ öɿȺ 

ŧłŊ׀Ҥҩ֟ ŧłŊ׀ҤҪ֟ ŧłŊ׀Ҥҫ֟ ŧłŊ׀ҤҬ Ƙȇɠɠ ÌɴʮʻǁɠɠǁʻɆɿɴ łȇʣɿʦʻ 
!ľŊ ·ɿˋʦ Wɿʦɴȇʦʮ ľɿˣȇʦ ľɠǁɴʻ 

ҪҪҫҩ hɴǿ ɿȷ Wɿˋɴʻˮ łɿǁǿ 
·ʦˋɆʻɠǁɴǿ֟ ąȇˣ āȇ˭ɆǸɿ 
ľʦɿɘȇǸʻ ֤ ҥҨ׀ҦҤҦҦ׀ҦҤҧҤ 

 
 

ľɁɿʻɿȺʦǁʣɁ 
ҥҫ 
 
ҥҦ֫ҥҦ֫ҦҤҦҧ 
 
VɿʦȇɁɿɠȇ 
ŧłŊ׀Ҥҩ֥ 
WˋʻʻɆɴȺʮ 
ȷʦɿɲ ҥҤ׀ҥҩ 
ȷȇȇʻ Ƿȇɠɿˣ 
Ⱥʦɿˋɴǿ 
ʮˋʦȷǁǸȇ֥ 

 



 
ľɁɿʻɿȺʦǁʣɁɆǸ öɿȺ 

ŧłŊ׀Ҥҩ֟ ŧłŊ׀ҤҪ֟ ŧłŊ׀Ҥҫ֟ ŧłŊ׀ҤҬ Ƙȇɠɠ ÌɴʮʻǁɠɠǁʻɆɿɴ łȇʣɿʦʻ 
!ľŊ ·ɿˋʦ Wɿʦɴȇʦʮ ľɿˣȇʦ ľɠǁɴʻ 

ҪҪҫҩ hɴǿ ɿȷ Wɿˋɴʻˮ łɿǁǿ 
·ʦˋɆʻɠǁɴǿ֟ ąȇˣ āȇ˭ɆǸɿ 
ľʦɿɘȇǸʻ ֤ ҥҨ׀ҦҤҦҦ׀ҦҤҧҤ 

 
 

ľɁɿʻɿȺʦǁʣɁ 
ҥҬ 
 
ҥҦ֫ҥҦ֫ҦҤҦҧ 
 
VɿʦȇɁɿɠȇ 
ŧłŊ׀Ҥҩ֥ 
WˋʻʻɆɴȺʮ 
ȷʦɿɲ ҥҩ׀ҦҤ 
ȷȇȇʻ Ƿȇɠɿˣ 
Ⱥʦɿˋɴǿ 
ʮˋʦȷǁǸȇ֥ 
 
 

 



 
ľɁɿʻɿȺʦǁʣɁɆǸ öɿȺ 

ŧłŊ׀Ҥҩ֟ ŧłŊ׀ҤҪ֟ ŧłŊ׀Ҥҫ֟ ŧłŊ׀ҤҬ Ƙȇɠɠ ÌɴʮʻǁɠɠǁʻɆɿɴ łȇʣɿʦʻ 
!ľŊ ·ɿˋʦ Wɿʦɴȇʦʮ ľɿˣȇʦ ľɠǁɴʻ 

ҪҪҫҩ hɴǿ ɿȷ Wɿˋɴʻˮ łɿǁǿ 
·ʦˋɆʻɠǁɴǿ֟ ąȇˣ āȇ˭ɆǸɿ 
ľʦɿɘȇǸʻ ֤ ҥҨ׀ҦҤҦҦ׀ҦҤҧҤ 

 
 

ľɁɿʻɿȺʦǁʣɁ 
ҥҭ 
 
ҥҦ֫ҥҦ֫ҦҤҦҧ 
 
VɿʦȇɁɿɠȇ 
ŧłŊ׀Ҥҩ֥ 
WˋʻʻɆɴȺʮ 
ȷʦɿɲ ҦҦ֥ҩ׀Ҧҩ 
ȷȇȇʻ Ƿȇɠɿˣ 
Ⱥʦɿˋɴǿ 
ʮˋʦȷǁǸȇ֥ 

 



 
ľɁɿʻɿȺʦǁʣɁɆǸ öɿȺ 

ŧłŊ׀Ҥҩ֟ ŧłŊ׀ҤҪ֟ ŧłŊ׀Ҥҫ֟ ŧłŊ׀ҤҬ Ƙȇɠɠ ÌɴʮʻǁɠɠǁʻɆɿɴ łȇʣɿʦʻ 
!ľŊ ·ɿˋʦ Wɿʦɴȇʦʮ ľɿˣȇʦ ľɠǁɴʻ 

ҪҪҫҩ hɴǿ ɿȷ Wɿˋɴʻˮ łɿǁǿ 
·ʦˋɆʻɠǁɴǿ֟ ąȇˣ āȇ˭ɆǸɿ 
ľʦɿɘȇǸʻ ֤ ҥҨ׀ҦҤҦҦ׀ҦҤҧҤ 

 
 

ľɁɿʻɿȺʦǁʣɁ 
ҦҤ 
 
ҥҦ֫ҥҦ֫ҦҤҦҧ 
 
VɿʦȇɁɿɠȇ 
ŧłŊ׀Ҥҩ֥ 
WˋʻʻɆɴȺʮ 
ȷʦɿɲ Ҧҩ׀Ҧҫ֥ҩ 
ȷȇȇʻ Ƿȇɠɿˣ 
Ⱥʦɿˋɴǿ 
ʮˋʦȷǁǸȇ֥ 

 



 
ľɁɿʻɿȺʦǁʣɁɆǸ öɿȺ 

ŧłŊ׀Ҥҩ֟ ŧłŊ׀ҤҪ֟ ŧłŊ׀Ҥҫ֟ ŧłŊ׀ҤҬ Ƙȇɠɠ ÌɴʮʻǁɠɠǁʻɆɿɴ łȇʣɿʦʻ 
!ľŊ ·ɿˋʦ Wɿʦɴȇʦʮ ľɿˣȇʦ ľɠǁɴʻ 

ҪҪҫҩ hɴǿ ɿȷ Wɿˋɴʻˮ łɿǁǿ 
·ʦˋɆʻɠǁɴǿ֟ ąȇˣ āȇ˭ɆǸɿ 
ľʦɿɘȇǸʻ ֤ ҥҨ׀ҦҤҦҦ׀ҦҤҧҤ 

 
 

ľɁɿʻɿȺʦǁʣɁ 
Ҧҥ 
 
ҥҦ֫ҥҦ֫ҦҤҦҧ 
 
VɿʦȇɁɿɠȇ 
ŧłŊ׀Ҥҩ֥ 
WˋʻʻɆɴȺʮ 
ȷʦɿɲ Ҧҫ֥ҩ׀ҧҤ 
ȷȇȇʻ Ƿȇɠɿˣ 
Ⱥʦɿˋɴǿ 
ʮˋʦȷǁǸȇ֥ 

 



 
ľɁɿʻɿȺʦǁʣɁɆǸ öɿȺ 

ŧłŊ׀Ҥҩ֟ ŧłŊ׀ҤҪ֟ ŧłŊ׀Ҥҫ֟ ŧłŊ׀ҤҬ Ƙȇɠɠ ÌɴʮʻǁɠɠǁʻɆɿɴ łȇʣɿʦʻ 
!ľŊ ·ɿˋʦ Wɿʦɴȇʦʮ ľɿˣȇʦ ľɠǁɴʻ 

ҪҪҫҩ hɴǿ ɿȷ Wɿˋɴʻˮ łɿǁǿ 
·ʦˋɆʻɠǁɴǿ֟ ąȇˣ āȇ˭ɆǸɿ 
ľʦɿɘȇǸʻ ֤ ҥҨ׀ҦҤҦҦ׀ҦҤҧҤ 

 
 

ľɁɿʻɿȺʦǁʣɁ 
ҦҦ 
 
ҥҦ֫ҥҧ֫ҦҤҦҧ 
 
VɿʦȇɁɿɠȇ 
ŧłŊ׀Ҥҩ֥ 
WˋʻʻɆɴȺʮ 
ȷʦɿɲ ҧҤ׀ҧҦ֥ҩ 
ȷȇȇʻ Ƿȇɠɿˣ 
Ⱥʦɿˋɴǿ 
ʮˋʦȷǁǸȇ֥ 

 



 
ľɁɿʻɿȺʦǁʣɁɆǸ öɿȺ 

ŧłŊ׀Ҥҩ֟ ŧłŊ׀ҤҪ֟ ŧłŊ׀Ҥҫ֟ ŧłŊ׀ҤҬ Ƙȇɠɠ ÌɴʮʻǁɠɠǁʻɆɿɴ łȇʣɿʦʻ 
!ľŊ ·ɿˋʦ Wɿʦɴȇʦʮ ľɿˣȇʦ ľɠǁɴʻ 

ҪҪҫҩ hɴǿ ɿȷ Wɿˋɴʻˮ łɿǁǿ 
·ʦˋɆʻɠǁɴǿ֟ ąȇˣ āȇ˭ɆǸɿ 
ľʦɿɘȇǸʻ ֤ ҥҨ׀ҦҤҦҦ׀ҦҤҧҤ 

 
 

ľɁɿʻɿȺʦǁʣɁ 
Ҧҧ 
 
ҥҦ֫ҥҧ֫ҦҤҦҧ 
 
VɿʦȇɁɿɠȇ 
ŧłŊ׀Ҥҩ֥ 
WˋʻʻɆɴȺʮ 
ȷʦɿɲ ҧҦ֥ҩ׀ҧҩ 
ȷȇȇʻ Ƿȇɠɿˣ 
Ⱥʦɿˋɴǿ 
ʮˋʦȷǁǸȇ֥ 

 



 
ľɁɿʻɿȺʦǁʣɁɆǸ öɿȺ 

ŧłŊ׀Ҥҩ֟ ŧłŊ׀ҤҪ֟ ŧłŊ׀Ҥҫ֟ ŧłŊ׀ҤҬ Ƙȇɠɠ ÌɴʮʻǁɠɠǁʻɆɿɴ łȇʣɿʦʻ 
!ľŊ ·ɿˋʦ Wɿʦɴȇʦʮ ľɿˣȇʦ ľɠǁɴʻ 

ҪҪҫҩ hɴǿ ɿȷ Wɿˋɴʻˮ łɿǁǿ 
·ʦˋɆʻɠǁɴǿ֟ ąȇˣ āȇ˭ɆǸɿ 
ľʦɿɘȇǸʻ ֤ ҥҨ׀ҦҤҦҦ׀ҦҤҧҤ 

 
 

ľɁɿʻɿȺʦǁʣɁ 
ҦҨ 
 
ҥҦ֫ҥҧ֫ҦҤҦҧ 
 
VɿʦȇɁɿɠȇ 
ŧłŊ׀Ҥҩ֥ 
WˋʻʻɆɴȺʮ 
ȷʦɿɲ ҧҩ׀ҧҫ֥ҩ 
ȷȇȇʻ Ƿȇɠɿˣ 
Ⱥʦɿˋɴǿ 
ʮˋʦȷǁǸȇ֥ 

 



 
ľɁɿʻɿȺʦǁʣɁɆǸ öɿȺ 

ŧłŊ׀Ҥҩ֟ ŧłŊ׀ҤҪ֟ ŧłŊ׀Ҥҫ֟ ŧłŊ׀ҤҬ Ƙȇɠɠ ÌɴʮʻǁɠɠǁʻɆɿɴ łȇʣɿʦʻ 
!ľŊ ·ɿˋʦ Wɿʦɴȇʦʮ ľɿˣȇʦ ľɠǁɴʻ 

ҪҪҫҩ hɴǿ ɿȷ Wɿˋɴʻˮ łɿǁǿ 
·ʦˋɆʻɠǁɴǿ֟ ąȇˣ āȇ˭ɆǸɿ 
ľʦɿɘȇǸʻ ֤ ҥҨ׀ҦҤҦҦ׀ҦҤҧҤ 

 
 

ľɁɿʻɿȺʦǁʣɁ 
Ҧҩ 
 
ҥҦ֫ҥҧ֫ҦҤҦҧ 
 
VɿʦȇɁɿɠȇ 
ŧłŊ׀Ҥҩ֥ 
WˋʻʻɆɴȺʮ 
ȷʦɿɲ ҧҫ֥ҩ׀ҨҤ 
ȷȇȇʻ Ƿȇɠɿˣ 
Ⱥʦɿˋɴǿ 
ʮˋʦȷǁǸȇ֥ 

 



 
ľɁɿʻɿȺʦǁʣɁɆǸ öɿȺ 

ŧłŊ׀Ҥҩ֟ ŧłŊ׀ҤҪ֟ ŧłŊ׀Ҥҫ֟ ŧłŊ׀ҤҬ Ƙȇɠɠ ÌɴʮʻǁɠɠǁʻɆɿɴ łȇʣɿʦʻ 
!ľŊ ·ɿˋʦ Wɿʦɴȇʦʮ ľɿˣȇʦ ľɠǁɴʻ 

ҪҪҫҩ hɴǿ ɿȷ Wɿˋɴʻˮ łɿǁǿ 
·ʦˋɆʻɠǁɴǿ֟ ąȇˣ āȇ˭ɆǸɿ 
ľʦɿɘȇǸʻ ֤ ҥҨ׀ҦҤҦҦ׀ҦҤҧҤ 

 
 

ľɁɿʻɿȺʦǁʣɁ 
ҦҪ 
 
ҥҦ֫ҥҧ֫ҦҤҦҧ 
 
VɿʦȇɁɿɠȇ 
ŧłŊ׀Ҥҩ֥ 
WˋʻʻɆɴȺʮ 
ȷʦɿɲ ҨҤ׀ҨҦ֥ҩ 
ȷȇȇʻ Ƿȇɠɿˣ 
Ⱥʦɿˋɴǿ 
ʮˋʦȷǁǸȇ֥ 

 



 
ľɁɿʻɿȺʦǁʣɁɆǸ öɿȺ 

ŧłŊ׀Ҥҩ֟ ŧłŊ׀ҤҪ֟ ŧłŊ׀Ҥҫ֟ ŧłŊ׀ҤҬ Ƙȇɠɠ ÌɴʮʻǁɠɠǁʻɆɿɴ łȇʣɿʦʻ 
!ľŊ ·ɿˋʦ Wɿʦɴȇʦʮ ľɿˣȇʦ ľɠǁɴʻ 

ҪҪҫҩ hɴǿ ɿȷ Wɿˋɴʻˮ łɿǁǿ 
·ʦˋɆʻɠǁɴǿ֟ ąȇˣ āȇ˭ɆǸɿ 
ľʦɿɘȇǸʻ ֤ ҥҨ׀ҦҤҦҦ׀ҦҤҧҤ 

 
 

ľɁɿʻɿȺʦǁʣɁ 
Ҧҫ 
 
ҥҦ֫ҥҧ֫ҦҤҦҧ 
 
VɿʦȇɁɿɠȇ 
ŧłŊ׀Ҥҩ֥ 
WˋʻʻɆɴȺʮ 
ȷʦɿɲ ҨҦ֥ҩ׀Ҩҩ 
ȷȇȇʻ Ƿȇɠɿˣ 
Ⱥʦɿˋɴǿ 
ʮˋʦȷǁǸȇ֥ 

 



 
ľɁɿʻɿȺʦǁʣɁɆǸ öɿȺ 

ŧłŊ׀Ҥҩ֟ ŧłŊ׀ҤҪ֟ ŧłŊ׀Ҥҫ֟ ŧłŊ׀ҤҬ Ƙȇɠɠ ÌɴʮʻǁɠɠǁʻɆɿɴ łȇʣɿʦʻ 
!ľŊ ·ɿˋʦ Wɿʦɴȇʦʮ ľɿˣȇʦ ľɠǁɴʻ 

ҪҪҫҩ hɴǿ ɿȷ Wɿˋɴʻˮ łɿǁǿ 
·ʦˋɆʻɠǁɴǿ֟ ąȇˣ āȇ˭ɆǸɿ 
ľʦɿɘȇǸʻ ֤ ҥҨ׀ҦҤҦҦ׀ҦҤҧҤ 

 
 

ľɁɿʻɿȺʦǁʣɁ 
ҦҬ 
 
ҥҦ֫ҥҧ֫ҦҤҦҧ 
 
VɿʦȇɁɿɠȇ 
ŧłŊ׀Ҥҩ֥ 
WˋʻʻɆɴȺʮ 
ȷʦɿɲ Ҩҫ֥ҩ׀ҩҤ 
ȷȇȇʻ Ƿȇɠɿˣ 
Ⱥʦɿˋɴǿ 
ʮˋʦȷǁǸȇ֥ 

 



 
ľɁɿʻɿȺʦǁʣɁɆǸ öɿȺ 

ŧłŊ׀Ҥҩ֟ ŧłŊ׀ҤҪ֟ ŧłŊ׀Ҥҫ֟ ŧłŊ׀ҤҬ Ƙȇɠɠ ÌɴʮʻǁɠɠǁʻɆɿɴ łȇʣɿʦʻ 
!ľŊ ·ɿˋʦ Wɿʦɴȇʦʮ ľɿˣȇʦ ľɠǁɴʻ 

ҪҪҫҩ hɴǿ ɿȷ Wɿˋɴʻˮ łɿǁǿ 
·ʦˋɆʻɠǁɴǿ֟ ąȇˣ āȇ˭ɆǸɿ 
ľʦɿɘȇǸʻ ֤ ҥҨ׀ҦҤҦҦ׀ҦҤҧҤ 

 
 

ľɁɿʻɿȺʦǁʣɁ 
Ҧҭ 
 
ҥҦ֫ҥҨ֫ҦҤҦҧ 
 
VɿʦȇɁɿɠȇ 
ŧłŊ׀ҤҪ֥ 
WˋʻʻɆɴȺʮ 
ȷʦɿɲ ҫ֥ҩ׀ҥҤ 
ȷȇȇʻ Ƿȇɠɿˣ 
Ⱥʦɿˋɴǿ 
ʮˋʦȷǁǸȇ֥ 

 
 



 
ľɁɿʻɿȺʦǁʣɁɆǸ öɿȺ 

ŧłŊ׀Ҥҩ֟ ŧłŊ׀ҤҪ֟ ŧłŊ׀Ҥҫ֟ ŧłŊ׀ҤҬ Ƙȇɠɠ ÌɴʮʻǁɠɠǁʻɆɿɴ łȇʣɿʦʻ 
!ľŊ ·ɿˋʦ Wɿʦɴȇʦʮ ľɿˣȇʦ ľɠǁɴʻ 

ҪҪҫҩ hɴǿ ɿȷ Wɿˋɴʻˮ łɿǁǿ 
·ʦˋɆʻɠǁɴǿ֟ ąȇˣ āȇ˭ɆǸɿ 
ľʦɿɘȇǸʻ ֤ ҥҨ׀ҦҤҦҦ׀ҦҤҧҤ 

 
 

ľɁɿʻɿȺʦǁʣɁ 
ҧҤ 
 
ҥҦ֫ҥҨ֫ҦҤҦҧ 
 
VɿʦȇɁɿɠȇ 
ŧłŊ׀ҤҪ֥ 
WˋʻʻɆɴȺʮ 
ȷʦɿɲ ҥҤ׀ҥҦ֥ҩ 
ȷȇȇʻ Ƿȇɠɿˣ 
Ⱥʦɿˋɴǿ 
ʮˋʦȷǁǸȇ֥ 

 
 



 
ľɁɿʻɿȺʦǁʣɁɆǸ öɿȺ 

ŧłŊ׀Ҥҩ֟ ŧłŊ׀ҤҪ֟ ŧłŊ׀Ҥҫ֟ ŧłŊ׀ҤҬ Ƙȇɠɠ ÌɴʮʻǁɠɠǁʻɆɿɴ łȇʣɿʦʻ 
!ľŊ ·ɿˋʦ Wɿʦɴȇʦʮ ľɿˣȇʦ ľɠǁɴʻ 

ҪҪҫҩ hɴǿ ɿȷ Wɿˋɴʻˮ łɿǁǿ 
·ʦˋɆʻɠǁɴǿ֟ ąȇˣ āȇ˭ɆǸɿ 
ľʦɿɘȇǸʻ ֤ ҥҨ׀ҦҤҦҦ׀ҦҤҧҤ 

 
 

ľɁɿʻɿȺʦǁʣɁ 
ҧҥ 
 
ҥҦ֫ҥҨ֫ҦҤҦҧ 
 
VɿʦȇɁɿɠȇ 
ŧłŊ׀ҤҪ֥ 
WˋʻʻɆɴȺʮ 
ȷʦɿɲ ҥҦ֥ҩ׀ҥҩ 
ȷȇȇʻ Ƿȇɠɿˣ 
Ⱥʦɿˋɴǿ 
ʮˋʦȷǁǸȇ֥ 

 
 



 
ľɁɿʻɿȺʦǁʣɁɆǸ öɿȺ 

ŧłŊ׀Ҥҩ֟ ŧłŊ׀ҤҪ֟ ŧłŊ׀Ҥҫ֟ ŧłŊ׀ҤҬ Ƙȇɠɠ ÌɴʮʻǁɠɠǁʻɆɿɴ łȇʣɿʦʻ 
!ľŊ ·ɿˋʦ Wɿʦɴȇʦʮ ľɿˣȇʦ ľɠǁɴʻ 

ҪҪҫҩ hɴǿ ɿȷ Wɿˋɴʻˮ łɿǁǿ 
·ʦˋɆʻɠǁɴǿ֟ ąȇˣ āȇ˭ɆǸɿ 
ľʦɿɘȇǸʻ ֤ ҥҨ׀ҦҤҦҦ׀ҦҤҧҤ 

 
 
 

ľɁɿʻɿȺʦǁʣɁ 
ҧҦ 
 
ҥҦ֫ҥҨ֫ҦҤҦҧ 
 
VɿʦȇɁɿɠȇ 
ŧłŊ׀ҤҪ֥ 
WˋʻʻɆɴȺʮ 
ȷʦɿɲ ҥҩ׀ҥҫ֥ҩ 
ȷȇȇʻ Ƿȇɠɿˣ 
Ⱥʦɿˋɴǿ 
ʮˋʦȷǁǸȇ֥ 

 



 
ľɁɿʻɿȺʦǁʣɁɆǸ öɿȺ 

ŧłŊ׀Ҥҩ֟ ŧłŊ׀ҤҪ֟ ŧłŊ׀Ҥҫ֟ ŧłŊ׀ҤҬ Ƙȇɠɠ ÌɴʮʻǁɠɠǁʻɆɿɴ łȇʣɿʦʻ 
!ľŊ ·ɿˋʦ Wɿʦɴȇʦʮ ľɿˣȇʦ ľɠǁɴʻ 

ҪҪҫҩ hɴǿ ɿȷ Wɿˋɴʻˮ łɿǁǿ 
·ʦˋɆʻɠǁɴǿ֟ ąȇˣ āȇ˭ɆǸɿ 
ľʦɿɘȇǸʻ ֤ ҥҨ׀ҦҤҦҦ׀ҦҤҧҤ 

 
 
 

ľɁɿʻɿȺʦǁʣɁ 
ҧҧ 
 
ҥҦ֫ҥҨ֫ҦҤҦҧ 
 
VɿʦȇɁɿɠȇ 
ŧłŊ׀ҤҪ֥ 
WˋʻʻɆɴȺʮ 
ȷʦɿɲ ҥҫ֥ҩ׀ҦҤ 
ȷȇȇʻ Ƿȇɠɿˣ 
Ⱥʦɿˋɴǿ 
ʮˋʦȷǁǸȇ֥ 

 



 
ľɁɿʻɿȺʦǁʣɁɆǸ öɿȺ 

ŧłŊ׀Ҥҩ֟ ŧłŊ׀ҤҪ֟ ŧłŊ׀Ҥҫ֟ ŧłŊ׀ҤҬ Ƙȇɠɠ ÌɴʮʻǁɠɠǁʻɆɿɴ łȇʣɿʦʻ 
!ľŊ ·ɿˋʦ Wɿʦɴȇʦʮ ľɿˣȇʦ ľɠǁɴʻ 

ҪҪҫҩ hɴǿ ɿȷ Wɿˋɴʻˮ łɿǁǿ 
·ʦˋɆʻɠǁɴǿ֟ ąȇˣ āȇ˭ɆǸɿ 
ľʦɿɘȇǸʻ ֤ ҥҨ׀ҦҤҦҦ׀ҦҤҧҤ 

 
 
 

ľɁɿʻɿȺʦǁʣɁ 
ҧҨ 
 
ҥҦ֫ҥҨ֫ҦҤҦҧ 
 
VɿʦȇɁɿɠȇ 
ŧłŊ׀ҤҪ֥ 
WˋʻʻɆɴȺʮ 
ȷʦɿɲ ҦҤ׀ҦҦ֥ҩ 
ȷȇȇʻ Ƿȇɠɿˣ 
Ⱥʦɿˋɴǿ 
ʮˋʦȷǁǸȇ֥ 

 



 
ľɁɿʻɿȺʦǁʣɁɆǸ öɿȺ 

ŧłŊ׀Ҥҩ֟ ŧłŊ׀ҤҪ֟ ŧłŊ׀Ҥҫ֟ ŧłŊ׀ҤҬ Ƙȇɠɠ ÌɴʮʻǁɠɠǁʻɆɿɴ łȇʣɿʦʻ 
!ľŊ ·ɿˋʦ Wɿʦɴȇʦʮ ľɿˣȇʦ ľɠǁɴʻ 

ҪҪҫҩ hɴǿ ɿȷ Wɿˋɴʻˮ łɿǁǿ 
·ʦˋɆʻɠǁɴǿ֟ ąȇˣ āȇ˭ɆǸɿ 
ľʦɿɘȇǸʻ ֤ ҥҨ׀ҦҤҦҦ׀ҦҤҧҤ 

 
 
 

ľɁɿʻɿȺʦǁʣɁ 
ҧҩ 
 
ҥҦ֫ҥҨ֫ҦҤҦҧ 
 
VɿʦȇɁɿɠȇ 
ŧłŊ׀ҤҪ֥ 
WˋʻʻɆɴȺʮ 
ȷʦɿɲ ҦҦ֥ҩ׀Ҧҩ 
ȷȇȇʻ Ƿȇɠɿˣ 
Ⱥʦɿˋɴǿ 
ʮˋʦȷǁǸȇ֥ 

 



 
ľɁɿʻɿȺʦǁʣɁɆǸ öɿȺ 

ŧłŊ׀Ҥҩ֟ ŧłŊ׀ҤҪ֟ ŧłŊ׀Ҥҫ֟ ŧłŊ׀ҤҬ Ƙȇɠɠ ÌɴʮʻǁɠɠǁʻɆɿɴ łȇʣɿʦʻ 
!ľŊ ·ɿˋʦ Wɿʦɴȇʦʮ ľɿˣȇʦ ľɠǁɴʻ 

ҪҪҫҩ hɴǿ ɿȷ Wɿˋɴʻˮ łɿǁǿ 
·ʦˋɆʻɠǁɴǿ֟ ąȇˣ āȇ˭ɆǸɿ 
ľʦɿɘȇǸʻ ֤ ҥҨ׀ҦҤҦҦ׀ҦҤҧҤ 

 
 
 

ľɁɿʻɿȺʦǁʣɁ 
ҧҪ 
 
ҥҦ֫ҥҨ֫ҦҤҦҧ 
 
VɿʦȇɁɿɠȇ 
ŧłŊ׀ҤҪ֥ 
WˋʻʻɆɴȺʮ 
ȷʦɿɲ Ҧҩ׀Ҧҫ֟ҩ 
ȷȇȇʻ Ƿȇɠɿˣ 
Ⱥʦɿˋɴǿ 
ʮˋʦȷǁǸȇ֥ 

 



 
ľɁɿʻɿȺʦǁʣɁɆǸ öɿȺ 

ŧłŊ׀Ҥҩ֟ ŧłŊ׀ҤҪ֟ ŧłŊ׀Ҥҫ֟ ŧłŊ׀ҤҬ Ƙȇɠɠ ÌɴʮʻǁɠɠǁʻɆɿɴ łȇʣɿʦʻ 
!ľŊ ·ɿˋʦ Wɿʦɴȇʦʮ ľɿˣȇʦ ľɠǁɴʻ 

ҪҪҫҩ hɴǿ ɿȷ Wɿˋɴʻˮ łɿǁǿ 
·ʦˋɆʻɠǁɴǿ֟ ąȇˣ āȇ˭ɆǸɿ 
ľʦɿɘȇǸʻ ֤ ҥҨ׀ҦҤҦҦ׀ҦҤҧҤ 

 
 
 

ľɁɿʻɿȺʦǁʣɁ 
ҧҫ 
 
ҥҦ֫ҥҨ֫ҦҤҦҧ 
 
VɿʦȇɁɿɠȇ 
ŧłŊ׀ҤҪ֥ 
WˋʻʻɆɴȺʮ 
ȷʦɿɲ Ҧҫ֟ҩ׀ҧҤ 
ȷȇȇʻ Ƿȇɠɿˣ 
Ⱥʦɿˋɴǿ 
ʮˋʦȷǁǸȇ֥ 

 



 
ľɁɿʻɿȺʦǁʣɁɆǸ öɿȺ 

ŧłŊ׀Ҥҩ֟ ŧłŊ׀ҤҪ֟ ŧłŊ׀Ҥҫ֟ ŧłŊ׀ҤҬ Ƙȇɠɠ ÌɴʮʻǁɠɠǁʻɆɿɴ łȇʣɿʦʻ 
!ľŊ ·ɿˋʦ Wɿʦɴȇʦʮ ľɿˣȇʦ ľɠǁɴʻ 

ҪҪҫҩ hɴǿ ɿȷ Wɿˋɴʻˮ łɿǁǿ 
·ʦˋɆʻɠǁɴǿ֟ ąȇˣ āȇ˭ɆǸɿ 
ľʦɿɘȇǸʻ ֤ ҥҨ׀ҦҤҦҦ׀ҦҤҧҤ 

 
 
 

ľɁɿʻɿȺʦǁʣɁ 
ҧҬ 
 
ҥҦ֫ҥҨ֫ҦҤҦҧ 
 
VɿʦȇɁɿɠȇ 
ŧłŊ׀ҤҪ֥ 
WˋʻʻɆɴȺʮ 
ȷʦɿɲ ҧҤ׀ҧҦ֥ҩ 
ȷȇȇʻ Ƿȇɠɿˣ 
Ⱥʦɿˋɴǿ 
ʮˋʦȷǁǸȇ֥ 

 



 
ľɁɿʻɿȺʦǁʣɁɆǸ öɿȺ 

ŧłŊ׀Ҥҩ֟ ŧłŊ׀ҤҪ֟ ŧłŊ׀Ҥҫ֟ ŧłŊ׀ҤҬ Ƙȇɠɠ ÌɴʮʻǁɠɠǁʻɆɿɴ łȇʣɿʦʻ 
!ľŊ ·ɿˋʦ Wɿʦɴȇʦʮ ľɿˣȇʦ ľɠǁɴʻ 

ҪҪҫҩ hɴǿ ɿȷ Wɿˋɴʻˮ łɿǁǿ 
·ʦˋɆʻɠǁɴǿ֟ ąȇˣ āȇ˭ɆǸɿ 
ľʦɿɘȇǸʻ ֤ ҥҨ׀ҦҤҦҦ׀ҦҤҧҤ 

 
 
 

ľɁɿʻɿȺʦǁʣɁ 
ҧҭ 
 
ҥҦ֫ҥҨ֫ҦҤҦҧ 
 
VɿʦȇɁɿɠȇ 
ŧłŊ׀ҤҪ֥ 
WˋʻʻɆɴȺʮ 
ȷʦɿɲ ҧҦ֥ҩ׀ҧҩ 
ȷȇȇʻ Ƿȇɠɿˣ 
Ⱥʦɿˋɴǿ 
ʮˋʦȷǁǸȇ֥ 

 



 
ľɁɿʻɿȺʦǁʣɁɆǸ öɿȺ 

ŧłŊ׀Ҥҩ֟ ŧłŊ׀ҤҪ֟ ŧłŊ׀Ҥҫ֟ ŧłŊ׀ҤҬ Ƙȇɠɠ ÌɴʮʻǁɠɠǁʻɆɿɴ łȇʣɿʦʻ 
!ľŊ ·ɿˋʦ Wɿʦɴȇʦʮ ľɿˣȇʦ ľɠǁɴʻ 

ҪҪҫҩ hɴǿ ɿȷ Wɿˋɴʻˮ łɿǁǿ 
·ʦˋɆʻɠǁɴǿ֟ ąȇˣ āȇ˭ɆǸɿ 
ľʦɿɘȇǸʻ ֤ ҥҨ׀ҦҤҦҦ׀ҦҤҧҤ 

 
 
 

ľɁɿʻɿȺʦǁʣɁ 
ҨҤ 
 
ҥҦ֫ҥҨ֫ҦҤҦҧ 
 
VɿʦȇɁɿɠȇ 
ŧłŊ׀ҤҪ֥ 
WˋʻʻɆɴȺʮ 
ȷʦɿɲ ҧҩ׀ҧҫ֥ҩ 
ȷȇȇʻ Ƿȇɠɿˣ 
Ⱥʦɿˋɴǿ 
ʮˋʦȷǁǸȇ֥ 

 



 
ľɁɿʻɿȺʦǁʣɁɆǸ öɿȺ 

ŧłŊ׀Ҥҩ֟ ŧłŊ׀ҤҪ֟ ŧłŊ׀Ҥҫ֟ ŧłŊ׀ҤҬ Ƙȇɠɠ ÌɴʮʻǁɠɠǁʻɆɿɴ łȇʣɿʦʻ 
!ľŊ ·ɿˋʦ Wɿʦɴȇʦʮ ľɿˣȇʦ ľɠǁɴʻ 

ҪҪҫҩ hɴǿ ɿȷ Wɿˋɴʻˮ łɿǁǿ 
·ʦˋɆʻɠǁɴǿ֟ ąȇˣ āȇ˭ɆǸɿ 
ľʦɿɘȇǸʻ ֤ ҥҨ׀ҦҤҦҦ׀ҦҤҧҤ 

 
 
 

ľɁɿʻɿȺʦǁʣɁ 
Ҩҥ 
 
ҥҦ֫ҥҨ֫ҦҤҦҧ 
 
VɿʦȇɁɿɠȇ 
ŧłŊ׀ҤҪ֥ 
WˋʻʻɆɴȺʮ 
ȷʦɿɲ ҧҫ֥ҩ׀ҨҤ 
ȷȇȇʻ Ƿȇɠɿˣ 
Ⱥʦɿˋɴǿ 
ʮˋʦȷǁǸȇ֥ 

 



 
ľɁɿʻɿȺʦǁʣɁɆǸ öɿȺ 

ŧłŊ׀Ҥҩ֟ ŧłŊ׀ҤҪ֟ ŧłŊ׀Ҥҫ֟ ŧłŊ׀ҤҬ Ƙȇɠɠ ÌɴʮʻǁɠɠǁʻɆɿɴ łȇʣɿʦʻ 
!ľŊ ·ɿˋʦ Wɿʦɴȇʦʮ ľɿˣȇʦ ľɠǁɴʻ 

ҪҪҫҩ hɴǿ ɿȷ Wɿˋɴʻˮ łɿǁǿ 
·ʦˋɆʻɠǁɴǿ֟ ąȇˣ āȇ˭ɆǸɿ 
ľʦɿɘȇǸʻ ֤ ҥҨ׀ҦҤҦҦ׀ҦҤҧҤ 

 
 
 

ľɁɿʻɿȺʦǁʣɁ 
ҨҦ 
 
ҥҦ֫ҥҨ֫ҦҤҦҧ 
 
VɿʦȇɁɿɠȇ 
ŧłŊ׀ҤҪ֥ 
WˋʻʻɆɴȺʮ 
ȷʦɿɲ ҨҤ׀ҨҦ֥ҩ 
ȷȇȇʻ Ƿȇɠɿˣ 
Ⱥʦɿˋɴǿ 
ʮˋʦȷǁǸȇ֥ 

 



 
ľɁɿʻɿȺʦǁʣɁɆǸ öɿȺ 

ŧłŊ׀Ҥҩ֟ ŧłŊ׀ҤҪ֟ ŧłŊ׀Ҥҫ֟ ŧłŊ׀ҤҬ Ƙȇɠɠ ÌɴʮʻǁɠɠǁʻɆɿɴ łȇʣɿʦʻ 
!ľŊ ·ɿˋʦ Wɿʦɴȇʦʮ ľɿˣȇʦ ľɠǁɴʻ 

ҪҪҫҩ hɴǿ ɿȷ Wɿˋɴʻˮ łɿǁǿ 
·ʦˋɆʻɠǁɴǿ֟ ąȇˣ āȇ˭ɆǸɿ 
ľʦɿɘȇǸʻ ֤ ҥҨ׀ҦҤҦҦ׀ҦҤҧҤ 

 
 

ľɁɿʻɿȺʦǁʣɁ 
Ҩҧ 
 
ҥҦ֫ҥҨ֫ҦҤҦҧ 
 
VɿʦȇɁɿɠȇ 
ŧłŊ׀ҤҪ֥ 
WˋʻʻɆɴȺʮ 
ȷʦɿɲ ҨҦ֥ҩ׀Ҩҩ 
ȷȇȇʻ Ƿȇɠɿˣ 
Ⱥʦɿˋɴǿ 
ʮˋʦȷǁǸȇ֥ 

 



 
ľɁɿʻɿȺʦǁʣɁɆǸ öɿȺ 

ŧłŊ׀Ҥҩ֟ ŧłŊ׀ҤҪ֟ ŧłŊ׀Ҥҫ֟ ŧłŊ׀ҤҬ Ƙȇɠɠ ÌɴʮʻǁɠɠǁʻɆɿɴ łȇʣɿʦʻ 
!ľŊ ·ɿˋʦ Wɿʦɴȇʦʮ ľɿˣȇʦ ľɠǁɴʻ 

ҪҪҫҩ hɴǿ ɿȷ Wɿˋɴʻˮ łɿǁǿ 
·ʦˋɆʻɠǁɴǿ֟ ąȇˣ āȇ˭ɆǸɿ 
ľʦɿɘȇǸʻ ֤ ҥҨ׀ҦҤҦҦ׀ҦҤҧҤ 

 
 

ľɁɿʻɿȺʦǁʣɁ 
ҨҨ 
 
ҥҦ֫ҥҨ֫ҦҤҦҧ 
 
VɿʦȇɁɿɠȇ 
ŧłŊ׀ҤҪ֥ 
WˋʻʻɆɴȺʮ 
ȷʦɿɲ Ҩҩ׀Ҩҫ֥ҩ 
ȷȇȇʻ Ƿȇɠɿˣ 
Ⱥʦɿˋɴǿ 
ʮˋʦȷǁǸȇ֥ 

 



 
ľɁɿʻɿȺʦǁʣɁɆǸ öɿȺ 

ŧłŊ׀Ҥҩ֟ ŧłŊ׀ҤҪ֟ ŧłŊ׀Ҥҫ֟ ŧłŊ׀ҤҬ Ƙȇɠɠ ÌɴʮʻǁɠɠǁʻɆɿɴ łȇʣɿʦʻ 
!ľŊ ·ɿˋʦ Wɿʦɴȇʦʮ ľɿˣȇʦ ľɠǁɴʻ 

ҪҪҫҩ hɴǿ ɿȷ Wɿˋɴʻˮ łɿǁǿ 
·ʦˋɆʻɠǁɴǿ֟ ąȇˣ āȇ˭ɆǸɿ 
ľʦɿɘȇǸʻ ֤ ҥҨ׀ҦҤҦҦ׀ҦҤҧҤ 

 
 

ľɁɿʻɿȺʦǁʣɁ 
Ҩҩ 
 
ҥҦ֫ҥҨ֫ҦҤҦҧ 
 
VɿʦȇɁɿɠȇ 
ŧłŊ׀ҤҪ֥ 
WˋʻʻɆɴȺʮ 
ȷʦɿɲ Ҩҫ֥ҩ׀ҩҤ 
ȷȇȇʻ Ƿȇɠɿˣ 
Ⱥʦɿˋɴǿ 
ʮˋʦȷǁǸȇ֥ 

 



 
ľɁɿʻɿȺʦǁʣɁɆǸ öɿȺ 

ŧłŊ׀Ҥҩ֟ ŧłŊ׀ҤҪ֟ ŧłŊ׀Ҥҫ֟ ŧłŊ׀ҤҬ Ƙȇɠɠ ÌɴʮʻǁɠɠǁʻɆɿɴ łȇʣɿʦʻ 
!ľŊ ·ɿˋʦ Wɿʦɴȇʦʮ ľɿˣȇʦ ľɠǁɴʻ 

ҪҪҫҩ hɴǿ ɿȷ Wɿˋɴʻˮ łɿǁǿ 
·ʦˋɆʻɠǁɴǿ֟ ąȇˣ āȇ˭ɆǸɿ 
ľʦɿɘȇǸʻ ֤ ҥҨ׀ҦҤҦҦ׀ҦҤҧҤ 

 
 

ľɁɿʻɿȺʦǁʣɁ 
ҨҪ 
 
ҥҦ֫ҥҩ֫ҦҤҦҧ 
 
VɿʦȇɁɿɠȇ 
ŧłŊ׀ҤҬ֥ 
WˋʻʻɆɴȺʮ 
ȷʦɿɲ ҫ֥ҩ׀ҥҤ 
ȷȇȇʻ Ƿȇɠɿˣ 
Ⱥʦɿˋɴǿ 
ʮˋʦȷǁǸȇ֥ 

 



 
ľɁɿʻɿȺʦǁʣɁɆǸ öɿȺ 

ŧłŊ׀Ҥҩ֟ ŧłŊ׀ҤҪ֟ ŧłŊ׀Ҥҫ֟ ŧłŊ׀ҤҬ Ƙȇɠɠ ÌɴʮʻǁɠɠǁʻɆɿɴ łȇʣɿʦʻ 
!ľŊ ·ɿˋʦ Wɿʦɴȇʦʮ ľɿˣȇʦ ľɠǁɴʻ 

ҪҪҫҩ hɴǿ ɿȷ Wɿˋɴʻˮ łɿǁǿ 
·ʦˋɆʻɠǁɴǿ֟ ąȇˣ āȇ˭ɆǸɿ 
ľʦɿɘȇǸʻ ֤ ҥҨ׀ҦҤҦҦ׀ҦҤҧҤ 

 
 

ľɁɿʻɿȺʦǁʣɁ 
Ҩҫ 
 
ҥҦ֫ҥҩ֫ҦҤҦҧ 
 
VɿʦȇɁɿɠȇ 
ŧłŊ׀ҤҬ֥ 
WˋʻʻɆɴȺʮ 
ȷʦɿɲ ҥҤ׀ҥҦ֥ҩ 
ȷȇȇʻ Ƿȇɠɿˣ 
Ⱥʦɿˋɴǿ 
ʮˋʦȷǁǸȇ֥ 

 



 
ľɁɿʻɿȺʦǁʣɁɆǸ öɿȺ 

ŧłŊ׀Ҥҩ֟ ŧłŊ׀ҤҪ֟ ŧłŊ׀Ҥҫ֟ ŧłŊ׀ҤҬ Ƙȇɠɠ ÌɴʮʻǁɠɠǁʻɆɿɴ łȇʣɿʦʻ 
!ľŊ ·ɿˋʦ Wɿʦɴȇʦʮ ľɿˣȇʦ ľɠǁɴʻ 

ҪҪҫҩ hɴǿ ɿȷ Wɿˋɴʻˮ łɿǁǿ 
·ʦˋɆʻɠǁɴǿ֟ ąȇˣ āȇ˭ɆǸɿ 
ľʦɿɘȇǸʻ ֤ ҥҨ׀ҦҤҦҦ׀ҦҤҧҤ 

 
 

ľɁɿʻɿȺʦǁʣɁ 
ҨҬ 
 
ҥҦ֫ҥҩ֫ҦҤҦҧ 
 
VɿʦȇɁɿɠȇ 
ŧłŊ׀ҤҬ֥ 
WˋʻʻɆɴȺʮ 
ȷʦɿɲ ҥҦ֥ҩ׀ҥҩ 
ȷȇȇʻ Ƿȇɠɿˣ 
Ⱥʦɿˋɴǿ 
ʮˋʦȷǁǸȇ֥ 

 



 
ľɁɿʻɿȺʦǁʣɁɆǸ öɿȺ 

ŧłŊ׀Ҥҩ֟ ŧłŊ׀ҤҪ֟ ŧłŊ׀Ҥҫ֟ ŧłŊ׀ҤҬ Ƙȇɠɠ ÌɴʮʻǁɠɠǁʻɆɿɴ łȇʣɿʦʻ 
!ľŊ ·ɿˋʦ Wɿʦɴȇʦʮ ľɿˣȇʦ ľɠǁɴʻ 

ҪҪҫҩ hɴǿ ɿȷ Wɿˋɴʻˮ łɿǁǿ 
·ʦˋɆʻɠǁɴǿ֟ ąȇˣ āȇ˭ɆǸɿ 
ľʦɿɘȇǸʻ ֤ ҥҨ׀ҦҤҦҦ׀ҦҤҧҤ 

 
 

ľɁɿʻɿȺʦǁʣɁ 
Ҩҭ 
 
ҥҦ֫ҥҩ֫ҦҤҦҧ 
 
VɿʦȇɁɿɠȇ 
ŧłŊ׀ҤҬ֥ 
WˋʻʻɆɴȺʮ 
ȷʦɿɲ ҥҩ׀ҥҫ֥ҩ 
ȷȇȇʻ Ƿȇɠɿˣ 
Ⱥʦɿˋɴǿ 
ʮˋʦȷǁǸȇ֥ 

 



 
ľɁɿʻɿȺʦǁʣɁɆǸ öɿȺ 

ŧłŊ׀Ҥҩ֟ ŧłŊ׀ҤҪ֟ ŧłŊ׀Ҥҫ֟ ŧłŊ׀ҤҬ Ƙȇɠɠ ÌɴʮʻǁɠɠǁʻɆɿɴ łȇʣɿʦʻ 
!ľŊ ·ɿˋʦ Wɿʦɴȇʦʮ ľɿˣȇʦ ľɠǁɴʻ 

ҪҪҫҩ hɴǿ ɿȷ Wɿˋɴʻˮ łɿǁǿ 
·ʦˋɆʻɠǁɴǿ֟ ąȇˣ āȇ˭ɆǸɿ 
ľʦɿɘȇǸʻ ֤ ҥҨ׀ҦҤҦҦ׀ҦҤҧҤ 

 
 

ľɁɿʻɿȺʦǁʣɁ 
ҩҤ 
 
ҥҦ֫ҥҩ֫ҦҤҦҧ 
 
VɿʦȇɁɿɠȇ 
ŧłŊ׀ҤҬ֥ 
WˋʻʻɆɴȺʮ 
ȷʦɿɲ ҥҫ֥ҩ׀ҦҤ 
ȷȇȇʻ Ƿȇɠɿˣ 
Ⱥʦɿˋɴǿ 
ʮˋʦȷǁǸȇ֥ 

 
 



 
ľɁɿʻɿȺʦǁʣɁɆǸ öɿȺ 

ŧłŊ׀Ҥҩ֟ ŧłŊ׀ҤҪ֟ ŧłŊ׀Ҥҫ֟ ŧłŊ׀ҤҬ Ƙȇɠɠ ÌɴʮʻǁɠɠǁʻɆɿɴ łȇʣɿʦʻ 
!ľŊ ·ɿˋʦ Wɿʦɴȇʦʮ ľɿˣȇʦ ľɠǁɴʻ 

ҪҪҫҩ hɴǿ ɿȷ Wɿˋɴʻˮ łɿǁǿ 
·ʦˋɆʻɠǁɴǿ֟ ąȇˣ āȇ˭ɆǸɿ 
ľʦɿɘȇǸʻ ֤ ҥҨ׀ҦҤҦҦ׀ҦҤҧҤ 

 
 

ľɁɿʻɿȺʦǁʣɁ 
ҩҥ 
 
ҥҦ֫ҥҩ֫ҦҤҦҧ 
 
VɿʦȇɁɿɠȇ 
ŧłŊ׀ҤҬ֥ 
WˋʻʻɆɴȺʮ 
ȷʦɿɲ ҦҤ׀ҦҦ֥ҩ 
ȷȇȇʻ Ƿȇɠɿˣ 
Ⱥʦɿˋɴǿ 
ʮˋʦȷǁǸȇ֥ 

 



 
ľɁɿʻɿȺʦǁʣɁɆǸ öɿȺ 

ŧłŊ׀Ҥҩ֟ ŧłŊ׀ҤҪ֟ ŧłŊ׀Ҥҫ֟ ŧłŊ׀ҤҬ Ƙȇɠɠ ÌɴʮʻǁɠɠǁʻɆɿɴ łȇʣɿʦʻ 
!ľŊ ·ɿˋʦ Wɿʦɴȇʦʮ ľɿˣȇʦ ľɠǁɴʻ 

ҪҪҫҩ hɴǿ ɿȷ Wɿˋɴʻˮ łɿǁǿ 
·ʦˋɆʻɠǁɴǿ֟ ąȇˣ āȇ˭ɆǸɿ 
ľʦɿɘȇǸʻ ֤ ҥҨ׀ҦҤҦҦ׀ҦҤҧҤ 

 
 

 
ľɁɿʻɿȺʦǁʣɁ 
ҩҦ 
 
ҥҦ֫ҥҩ֫ҦҤҦҧ 
 
VɿʦȇɁɿɠȇ 
ŧłŊ׀ҤҬ֥ 
WˋʻʻɆɴȺʮ 
ȷʦɿɲ ҦҦ֥ҩ׀Ҧҩ 
ȷȇȇʻ Ƿȇɠɿˣ 
Ⱥʦɿˋɴǿ 
ʮˋʦȷǁǸȇ֥ 

 



 
ľɁɿʻɿȺʦǁʣɁɆǸ öɿȺ 

ŧłŊ׀Ҥҩ֟ ŧłŊ׀ҤҪ֟ ŧłŊ׀Ҥҫ֟ ŧłŊ׀ҤҬ Ƙȇɠɠ ÌɴʮʻǁɠɠǁʻɆɿɴ łȇʣɿʦʻ 
!ľŊ ·ɿˋʦ Wɿʦɴȇʦʮ ľɿˣȇʦ ľɠǁɴʻ 

ҪҪҫҩ hɴǿ ɿȷ Wɿˋɴʻˮ łɿǁǿ 
·ʦˋɆʻɠǁɴǿ֟ ąȇˣ āȇ˭ɆǸɿ 
ľʦɿɘȇǸʻ ֤ ҥҨ׀ҦҤҦҦ׀ҦҤҧҤ 

 
 

ľɁɿʻɿȺʦǁʣɁ 
ҩҧ 
 
ҥҦ֫ҥҩ֫ҦҤҦҧ 
 
VɿʦȇɁɿɠȇ 
ŧłŊ׀ҤҬ֥ 
WˋʻʻɆɴȺʮ 
ȷʦɿɲ Ҧҩ׀Ҧҫ֥ҩ 
ȷȇȇʻ Ƿȇɠɿˣ 
Ⱥʦɿˋɴǿ 
ʮˋʦȷǁǸȇ֥ 

 



 
ľɁɿʻɿȺʦǁʣɁɆǸ öɿȺ 

ŧłŊ׀Ҥҩ֟ ŧłŊ׀ҤҪ֟ ŧłŊ׀Ҥҫ֟ ŧłŊ׀ҤҬ Ƙȇɠɠ ÌɴʮʻǁɠɠǁʻɆɿɴ łȇʣɿʦʻ 
!ľŊ ·ɿˋʦ Wɿʦɴȇʦʮ ľɿˣȇʦ ľɠǁɴʻ 

ҪҪҫҩ hɴǿ ɿȷ Wɿˋɴʻˮ łɿǁǿ 
·ʦˋɆʻɠǁɴǿ֟ ąȇˣ āȇ˭ɆǸɿ 
ľʦɿɘȇǸʻ ֤ ҥҨ׀ҦҤҦҦ׀ҦҤҧҤ 

 
 

ľɁɿʻɿȺʦǁʣɁ 
ҩҨ 
 
ҥҦ֫ҥҩ֫ҦҤҦҧ 
 
VɿʦȇɁɿɠȇ 
ŧłŊ׀ҤҬ֥ 
WˋʻʻɆɴȺʮ 
ȷʦɿɲ Ҧҫ֥ҩ׀ҧҤ 
ȷȇȇʻ Ƿȇɠɿˣ 
Ⱥʦɿˋɴǿ 
ʮˋʦȷǁǸȇ֥ 

 



 
ľɁɿʻɿȺʦǁʣɁɆǸ öɿȺ 

ŧłŊ׀Ҥҩ֟ ŧłŊ׀ҤҪ֟ ŧłŊ׀Ҥҫ֟ ŧłŊ׀ҤҬ Ƙȇɠɠ ÌɴʮʻǁɠɠǁʻɆɿɴ łȇʣɿʦʻ 
!ľŊ ·ɿˋʦ Wɿʦɴȇʦʮ ľɿˣȇʦ ľɠǁɴʻ 

ҪҪҫҩ hɴǿ ɿȷ Wɿˋɴʻˮ łɿǁǿ 
·ʦˋɆʻɠǁɴǿ֟ ąȇˣ āȇ˭ɆǸɿ 
ľʦɿɘȇǸʻ ֤ ҥҨ׀ҦҤҦҦ׀ҦҤҧҤ 

 
 

ľɁɿʻɿȺʦǁʣɁ 
ҩҩ 
 
ҥҦ֫ҥҩ֫ҦҤҦҧ 
 
VɿʦȇɁɿɠȇ 
ŧłŊ׀ҤҬ֥ 
WˋʻʻɆɴȺʮ 
ȷʦɿɲ ҧҤ׀ҧҦ֥ҩ 
ȷȇȇʻ Ƿȇɠɿˣ 
Ⱥʦɿˋɴǿ 
ʮˋʦȷǁǸȇ֥ 

 



 
ľɁɿʻɿȺʦǁʣɁɆǸ öɿȺ 

ŧłŊ׀Ҥҩ֟ ŧłŊ׀ҤҪ֟ ŧłŊ׀Ҥҫ֟ ŧłŊ׀ҤҬ Ƙȇɠɠ ÌɴʮʻǁɠɠǁʻɆɿɴ łȇʣɿʦʻ 
!ľŊ ·ɿˋʦ Wɿʦɴȇʦʮ ľɿˣȇʦ ľɠǁɴʻ 

ҪҪҫҩ hɴǿ ɿȷ Wɿˋɴʻˮ łɿǁǿ 
·ʦˋɆʻɠǁɴǿ֟ ąȇˣ āȇ˭ɆǸɿ 
ľʦɿɘȇǸʻ ֤ ҥҨ׀ҦҤҦҦ׀ҦҤҧҤ 

 
 

ľɁɿʻɿȺʦǁʣɁ 
ҩҪ 
 
ҥҦ֫ҥҩ֫ҦҤҦҧ 
 
VɿʦȇɁɿɠȇ 
ŧłŊ׀ҤҬ֥ 
WˋʻʻɆɴȺʮ 
ȷʦɿɲ ҧҦ֥ҩ׀ҧҩ 
ȷȇȇʻ Ƿȇɠɿˣ 
Ⱥʦɿˋɴǿ 
ʮˋʦȷǁǸȇ֥ 

 



 
ľɁɿʻɿȺʦǁʣɁɆǸ öɿȺ 

ŧłŊ׀Ҥҩ֟ ŧłŊ׀ҤҪ֟ ŧłŊ׀Ҥҫ֟ ŧłŊ׀ҤҬ Ƙȇɠɠ ÌɴʮʻǁɠɠǁʻɆɿɴ łȇʣɿʦʻ 
!ľŊ ·ɿˋʦ Wɿʦɴȇʦʮ ľɿˣȇʦ ľɠǁɴʻ 

ҪҪҫҩ hɴǿ ɿȷ Wɿˋɴʻˮ łɿǁǿ 
·ʦˋɆʻɠǁɴǿ֟ ąȇˣ āȇ˭ɆǸɿ 
ľʦɿɘȇǸʻ ֤ ҥҨ׀ҦҤҦҦ׀ҦҤҧҤ 

 
 

ľɁɿʻɿȺʦǁʣɁ 
ҩҫ 
 
ҥҦ֫ҥҩ֫ҦҤҦҧ 
 
VɿʦȇɁɿɠȇ 
ŧłŊ׀ҤҬ֥ 
WˋʻʻɆɴȺʮ 
ȷʦɿɲ ҧҩ׀ҧҫ֥ҩ 
ȷȇȇʻ Ƿȇɠɿˣ 
Ⱥʦɿˋɴǿ 
ʮˋʦȷǁǸȇ֥ 

 



 
ľɁɿʻɿȺʦǁʣɁɆǸ öɿȺ 

ŧłŊ׀Ҥҩ֟ ŧłŊ׀ҤҪ֟ ŧłŊ׀Ҥҫ֟ ŧłŊ׀ҤҬ Ƙȇɠɠ ÌɴʮʻǁɠɠǁʻɆɿɴ łȇʣɿʦʻ 
!ľŊ ·ɿˋʦ Wɿʦɴȇʦʮ ľɿˣȇʦ ľɠǁɴʻ 

ҪҪҫҩ hɴǿ ɿȷ Wɿˋɴʻˮ łɿǁǿ 
·ʦˋɆʻɠǁɴǿ֟ ąȇˣ āȇ˭ɆǸɿ 
ľʦɿɘȇǸʻ ֤ ҥҨ׀ҦҤҦҦ׀ҦҤҧҤ 

 
 

ľɁɿʻɿȺʦǁʣɁ 
ҩҬ 
 
ҥҦ֫ҥҩ֫ҦҤҦҧ 
 
VɿʦȇɁɿɠȇ 
ŧłŊ׀ҤҬ֥ 
WˋʻʻɆɴȺʮ 
ȷʦɿɲ ҧҫ֥ҩ׀ҨҤ 
ȷȇȇʻ Ƿȇɠɿˣ 
Ⱥʦɿˋɴǿ 
ʮˋʦȷǁǸȇ֥ 

 



 
ľɁɿʻɿȺʦǁʣɁɆǸ öɿȺ 

ŧłŊ׀Ҥҩ֟ ŧłŊ׀ҤҪ֟ ŧłŊ׀Ҥҫ֟ ŧłŊ׀ҤҬ Ƙȇɠɠ ÌɴʮʻǁɠɠǁʻɆɿɴ łȇʣɿʦʻ 
!ľŊ ·ɿˋʦ Wɿʦɴȇʦʮ ľɿˣȇʦ ľɠǁɴʻ 

ҪҪҫҩ hɴǿ ɿȷ Wɿˋɴʻˮ łɿǁǿ 
·ʦˋɆʻɠǁɴǿ֟ ąȇˣ āȇ˭ɆǸɿ 
ľʦɿɘȇǸʻ ֤ ҥҨ׀ҦҤҦҦ׀ҦҤҧҤ 

 
 

ľɁɿʻɿȺʦǁʣɁ 
ҩҭ 
 
ҥҦ֫ҥҪ֫ҦҤҦҧ 
 
VɿʦȇɁɿɠȇ 
ŧłŊ׀ҤҬ֥ 
WˋʻʻɆɴȺʮ 
ȷʦɿɲ ҨҤ׀ҨҦ֥ҩ 
ȷȇȇʻ Ƿȇɠɿˣ 
Ⱥʦɿˋɴǿ 
ʮˋʦȷǁǸȇ֥ 

 



 
ľɁɿʻɿȺʦǁʣɁɆǸ öɿȺ 

ŧłŊ׀Ҥҩ֟ ŧłŊ׀ҤҪ֟ ŧłŊ׀Ҥҫ֟ ŧłŊ׀ҤҬ Ƙȇɠɠ ÌɴʮʻǁɠɠǁʻɆɿɴ łȇʣɿʦʻ 
!ľŊ ·ɿˋʦ Wɿʦɴȇʦʮ ľɿˣȇʦ ľɠǁɴʻ 

ҪҪҫҩ hɴǿ ɿȷ Wɿˋɴʻˮ łɿǁǿ 
·ʦˋɆʻɠǁɴǿ֟ ąȇˣ āȇ˭ɆǸɿ 
ľʦɿɘȇǸʻ ֤ ҥҨ׀ҦҤҦҦ׀ҦҤҧҤ 

 
 

ľɁɿʻɿȺʦǁʣɁ 
ҪҤ 
 
ҥҦ֫ҥҪ֫ҦҤҦҧ 
 
VɿʦȇɁɿɠȇ 
ŧłŊ׀ҤҬ֥ 
WˋʻʻɆɴȺʮ 
ȷʦɿɲ ҨҦ֥ҩ׀Ҩҩ 
ȷȇȇʻ Ƿȇɠɿˣ 
Ⱥʦɿˋɴǿ 
ʮˋʦȷǁǸȇ֥ 

 



 
ľɁɿʻɿȺʦǁʣɁɆǸ öɿȺ 

ŧłŊ׀Ҥҩ֟ ŧłŊ׀ҤҪ֟ ŧłŊ׀Ҥҫ֟ ŧłŊ׀ҤҬ Ƙȇɠɠ ÌɴʮʻǁɠɠǁʻɆɿɴ łȇʣɿʦʻ 
!ľŊ ·ɿˋʦ Wɿʦɴȇʦʮ ľɿˣȇʦ ľɠǁɴʻ 

ҪҪҫҩ hɴǿ ɿȷ Wɿˋɴʻˮ łɿǁǿ 
·ʦˋɆʻɠǁɴǿ֟ ąȇˣ āȇ˭ɆǸɿ 
ľʦɿɘȇǸʻ ֤ ҥҨ׀ҦҤҦҦ׀ҦҤҧҤ 

 
 

ľɁɿʻɿȺʦǁʣɁ 
Ҫҥ 
 
ҥҦ֫ҥҪ֫ҦҤҦҧ 
 
VɿʦȇɁɿɠȇ 
ŧłŊ׀ҤҬ֥ 
WˋʻʻɆɴȺʮ 
ȷʦɿɲ Ҩҩ׀Ҩҫ֥ҩ 
ȷȇȇʻ Ƿȇɠɿˣ 
Ⱥʦɿˋɴǿ 
ʮˋʦȷǁǸȇ֥ 

 



 
ľɁɿʻɿȺʦǁʣɁɆǸ öɿȺ 

ŧłŊ׀Ҥҩ֟ ŧłŊ׀ҤҪ֟ ŧłŊ׀Ҥҫ֟ ŧłŊ׀ҤҬ Ƙȇɠɠ ÌɴʮʻǁɠɠǁʻɆɿɴ łȇʣɿʦʻ 
!ľŊ ·ɿˋʦ Wɿʦɴȇʦʮ ľɿˣȇʦ ľɠǁɴʻ 

ҪҪҫҩ hɴǿ ɿȷ Wɿˋɴʻˮ łɿǁǿ 
·ʦˋɆʻɠǁɴǿ֟ ąȇˣ āȇ˭ɆǸɿ 
ľʦɿɘȇǸʻ ֤ ҥҨ׀ҦҤҦҦ׀ҦҤҧҤ 

 
 

ľɁɿʻɿȺʦǁʣɁ 
ҪҦ 
 
ҥҦ֫ҥҪ֫ҦҤҦҧ 
 
VɿʦȇɁɿɠȇ 
ŧłŊ׀ҤҬ֥ 
WˋʻʻɆɴȺʮ 
ȷʦɿɲ Ҩҫ֥ҩ׀ҩҤ 
ȷȇȇʻ Ƿȇɠɿˣ 
Ⱥʦɿˋɴǿ 
ʮˋʦȷǁǸȇ֥ 

 
 



 
ľɁɿʻɿȺʦǁʣɁɆǸ öɿȺ 

ŧłŊ׀Ҥҩ֟ ŧłŊ׀ҤҪ֟ ŧłŊ׀Ҥҫ֟ ŧłŊ׀ҤҬ Ƙȇɠɠ ÌɴʮʻǁɠɠǁʻɆɿɴ łȇʣɿʦʻ 
!ľŊ ·ɿˋʦ Wɿʦɴȇʦʮ ľɿˣȇʦ ľɠǁɴʻ 

ҪҪҫҩ hɴǿ ɿȷ Wɿˋɴʻˮ łɿǁǿ 
·ʦˋɆʻɠǁɴǿ֟ ąȇˣ āȇ˭ɆǸɿ 
ľʦɿɘȇǸʻ ֤ ҥҨ׀ҦҤҦҦ׀ҦҤҧҤ 

 
 

ľɁɿʻɿȺʦǁʣɁ 
Ҫҧ 
 
ҥҦ֫ҥҬ֫ҦҤҦҧ 
 
öɿɿɝɆɴȺ 
ɴɿʦʻɁȇǁʮʻ֥ 
WɿɴʮʻʦˋǸʻȇǿ 
ɲɿɴˋɲȇɴʻ 
ȷɿʦ 
ȇ˭ʻʦǁǸʻɆɿɴ 
ˣȇɠɠ֟ ŧłŊ׀Ҥҫ֥  

 



 
ľɁɿʻɿȺʦǁʣɁɆǸ öɿȺ 

ŧłŊ׀Ҥҩ֟ ŧłŊ׀ҤҪ֟ ŧłŊ׀Ҥҫ֟ ŧłŊ׀ҤҬ Ƙȇɠɠ ÌɴʮʻǁɠɠǁʻɆɿɴ łȇʣɿʦʻ 
!ľŊ ·ɿˋʦ Wɿʦɴȇʦʮ ľɿˣȇʦ ľɠǁɴʻ 

ҪҪҫҩ hɴǿ ɿȷ Wɿˋɴʻˮ łɿǁǿ 
·ʦˋɆʻɠǁɴǿ֟ ąȇˣ āȇ˭ɆǸɿ 
ľʦɿɘȇǸʻ ֤ ҥҨ׀ҦҤҦҦ׀ҦҤҧҤ 

 
 

ľɁɿʻɿȺʦǁʣɁ 
ҪҨ 
 
ҥҦ֫ҥҬ֫ҦҤҦҧ 
 
öɿɿɝɆɴȺ 
ʮɿˋʻɁ֥ 
WɿɴʮʻʦˋǸʻȇǿ 
ɲɿɴˋɲȇɴʻ 
ȷɿʦ 
ȇ˭ʻʦǁǸʻɆɿɴ 
ˣȇɠɠ ŧłŊ׀Ҥҫ֥ 

 



 
ľɁɿʻɿȺʦǁʣɁɆǸ öɿȺ 

ŧłŊ׀Ҥҩ֟ ŧłŊ׀ҤҪ֟ ŧłŊ׀Ҥҫ֟ ŧłŊ׀ҤҬ Ƙȇɠɠ ÌɴʮʻǁɠɠǁʻɆɿɴ łȇʣɿʦʻ 
!ľŊ ·ɿˋʦ Wɿʦɴȇʦʮ ľɿˣȇʦ ľɠǁɴʻ 

ҪҪҫҩ hɴǿ ɿȷ Wɿˋɴʻˮ łɿǁǿ 
·ʦˋɆʻɠǁɴǿ֟ ąȇˣ āȇ˭ɆǸɿ 
ľʦɿɘȇǸʻ ֤ ҥҨ׀ҦҤҦҦ׀ҦҤҧҤ 

 
 

ľɁɿʻɿȺʦǁʣɁ 
Ҫҩ 
 
ҥҦ֫ҥҬ֫ҦҤҦҧ 
 
öɿɿɝɆɴȺ 
ɴɿʦʻɁȇǁʮʻ֥ 
WɿɴʮʻʦˋǸʻȇǿ 
ȷɠˋʮɁ ɲɿˋɴʻ 
ȷɿʦ 
ɲɿɴɆʻɿʦɆɴȺ 
ˣȇɠɠ ŧłŊ׀Ҥҩ֥ 

 



 
ľɁɿʻɿȺʦǁʣɁɆǸ öɿȺ 

ŧłŊ׀Ҥҩ֟ ŧłŊ׀ҤҪ֟ ŧłŊ׀Ҥҫ֟ ŧłŊ׀ҤҬ Ƙȇɠɠ ÌɴʮʻǁɠɠǁʻɆɿɴ łȇʣɿʦʻ 
!ľŊ ·ɿˋʦ Wɿʦɴȇʦʮ ľɿˣȇʦ ľɠǁɴʻ 

ҪҪҫҩ hɴǿ ɿȷ Wɿˋɴʻˮ łɿǁǿ 
·ʦˋɆʻɠǁɴǿ֟ ąȇˣ āȇ˭ɆǸɿ 
ľʦɿɘȇǸʻ ֤ ҥҨ׀ҦҤҦҦ׀ҦҤҧҤ 

 
 

ľɁɿʻɿȺʦǁʣɁ 
ҪҪ 
 
ҥҦ֫ҥҬ֫ҦҤҦҧ 
 
öɿɿɝɆɴȺ 
ʮɿˋʻɁ֥ 
WɿɴʮʻʦˋǸʻȇǿ 
ȷɠˋʮɁ ɲɿˋɴʻ 
ȷɿʦ 
ɲɿɴɆʻɿʦɆɴȺ 
ˣȇɠɠ ŧłŊ׀Ҥҩ֥ 

 



 
ľɁɿʻɿȺʦǁʣɁɆǸ öɿȺ 

ŧłŊ׀Ҥҩ֟ ŧłŊ׀ҤҪ֟ ŧłŊ׀Ҥҫ֟ ŧłŊ׀ҤҬ Ƙȇɠɠ ÌɴʮʻǁɠɠǁʻɆɿɴ łȇʣɿʦʻ 
!ľŊ ·ɿˋʦ Wɿʦɴȇʦʮ ľɿˣȇʦ ľɠǁɴʻ 

ҪҪҫҩ hɴǿ ɿȷ Wɿˋɴʻˮ łɿǁǿ 
·ʦˋɆʻɠǁɴǿ֟ ąȇˣ āȇ˭ɆǸɿ 
ľʦɿɘȇǸʻ ֤ ҥҨ׀ҦҤҦҦ׀ҦҤҧҤ 

 
 

ľɁɿʻɿȺʦǁʣɁ 
Ҫҫ 
 
ҥҦ֫ҥҬ֫ҦҤҦҧ 
 
öɿɿɝɆɴȺ 
ɴɿʦʻɁ֥ 
Wɿɲʣɠȇʻȇǿ 
ɲɿɴˋɲȇɴʻ 
ȷɿʦ 
ȇ˭ʻʦǁǸʻɆɿɴ 
ˣȇɠɠ ŧłŊ׀ҤҪ֥ 

 



 
ľɁɿʻɿȺʦǁʣɁɆǸ öɿȺ 

ŧłŊ׀Ҥҩ֟ ŧłŊ׀ҤҪ֟ ŧłŊ׀Ҥҫ֟ ŧłŊ׀ҤҬ Ƙȇɠɠ ÌɴʮʻǁɠɠǁʻɆɿɴ łȇʣɿʦʻ 
!ľŊ ·ɿˋʦ Wɿʦɴȇʦʮ ľɿˣȇʦ ľɠǁɴʻ 

ҪҪҫҩ hɴǿ ɿȷ Wɿˋɴʻˮ łɿǁǿ 
·ʦˋɆʻɠǁɴǿ֟ ąȇˣ āȇ˭ɆǸɿ 
ľʦɿɘȇǸʻ ֤ ҥҨ׀ҦҤҦҦ׀ҦҤҧҤ 

 
 

ľɁɿʻɿȺʦǁʣɁ 
ҪҬ 
 
ҥҦ֫ҥҬ֫ҦҤҦҧ 
 
öɿɿɝɆɴȺ 
ʮɿˋʻɁ֥ 
Wɿɲʣɠȇʻȇǿ 
ɲɿɴˋɲȇɴʻ 
ȷɿʦ 
ȇ˭ʻʦǁǸʻɆɿɴ 
ˣȇɠɠ ŧłŊ׀ҤҪ֥ 

 



 
ľɁɿʻɿȺʦǁʣɁɆǸ öɿȺ 

ŧłŊ׀Ҥҩ֟ ŧłŊ׀ҤҪ֟ ŧłŊ׀Ҥҫ֟ ŧłŊ׀ҤҬ Ƙȇɠɠ ÌɴʮʻǁɠɠǁʻɆɿɴ łȇʣɿʦʻ 
!ľŊ ·ɿˋʦ Wɿʦɴȇʦʮ ľɿˣȇʦ ľɠǁɴʻ 

ҪҪҫҩ hɴǿ ɿȷ Wɿˋɴʻˮ łɿǁǿ 
·ʦˋɆʻɠǁɴǿ֟ ąȇˣ āȇ˭ɆǸɿ 
ľʦɿɘȇǸʻ ֤ ҥҨ׀ҦҤҦҦ׀ҦҤҧҤ 

 
 

ľɁɿʻɿȺʦǁʣɁ 
Ҫҭ 
 
ҥҦ֫ҥҬ֫ҦҤҦҧ 
 
öɿɿɝɆɴȺ 
ʮɿˋʻɁ֥ 
WǁʮǸǁǿȇ 
ǸɿɴʮʻʦˋǸʻɆɴȺ 
ȷɠˋʮɁ ɲɿˋɴʻ 
ȷɿʦ 
ɲɿɴɆʻɿʦɆɴȺ 
ˣȇɠɠ ŧłŊ׀ҤҬ֥ 

 



 
ľɁɿʻɿȺʦǁʣɁɆǸ öɿȺ 

ŧłŊ׀Ҥҩ֟ ŧłŊ׀ҤҪ֟ ŧłŊ׀Ҥҫ֟ ŧłŊ׀ҤҬ Ƙȇɠɠ ÌɴʮʻǁɠɠǁʻɆɿɴ łȇʣɿʦʻ 
!ľŊ ·ɿˋʦ Wɿʦɴȇʦʮ ľɿˣȇʦ ľɠǁɴʻ 

ҪҪҫҩ hɴǿ ɿȷ Wɿˋɴʻˮ łɿǁǿ 
·ʦˋɆʻɠǁɴǿ֟ ąȇˣ āȇ˭ɆǸɿ 
ľʦɿɘȇǸʻ ֤ ҥҨ׀ҦҤҦҦ׀ҦҤҧҤ 

 
 

ľɁɿʻɿȺʦǁʣɁ 
ҫҤ 
 
ҥҦ֫ҥҬ֫ҦҤҦҧ 
 
WɿɴʮʻʦˋǸʻȇǿ 
ȷɠˋʮɁ ɲɿˋɴʻ 
ȷɿʦ 
ɲɿɴɆʻɿʦɆɴȺ 
ˣȇɠɠ ŧłŊ׀ҤҬ֥ 
öɆǿ ʦȇɲɿˢȇǿ 
ˣɁɆɠȇ 
Ǹȇɲȇɴʻ 
ǿʦɆȇǿ֥  
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WSP USA Environment & Infrastructure, Inc. on behalf of Arizona Public Service 

4600 E Washington St. Ste. 600

1664 (NM License)
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