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1.2 Proposed Construction  

The project includes the proposed bridge replacement of the existing Old Main Street 
Bridge over the West Branch Conneaut Creek in Conneaut, Ohio. 

The proposed bridge will be a two -span, 160-foot -long composite prestressed box beam 
bridge supported on new abutments and 1 pier. The proposed abutments will be 
located out of the stream flow of Conneaut Creek and  portions of  the existing abutment 
will remain in front of the new abutments as scour countermeasures. It will also consist 
of a 10-foot -wide shared use path for pedestrian traffic across the bridge.  

It is out understanding  that the west abutment will be supported on drilled shafts 
whereas the new pier and east abutment will be supported on shallow foundations.  

Information regarding traffic loads was not provided at the time of this report.  New 
pavements are anticipated to consist of flexible (asphalt) and/or rigid (concrete) sections 
for roadways. 
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2.0 GEOLOGY AND OBSERVATIONS OF THE PROJECT 

2.1 General Geology and Hydrogeology  

Physiographic Region 
The project site at 132 Old Main St, Conneaut, OH, is situated within the Glaciated 
Allegheny Plateau, a sub-region of the larger Appalachian Plateau. This physiographic 
province is characterized by a landscape of rolling hills, dissected plateaus, and bro ad 
river valleys, which were heavily influenced by Pleistocene glaciation. The glaciation left 
behind a varied topography with significant deposits of glacial till and outwash. The 
area's topography and geomorphology are critical factors in bridge construc tion, 
particularly for structures with in -water piers, where understanding soil and bedrock 
conditions is essential for foundation design and stability.  

Quaternary Deposits  
The Quaternary deposits at the site primarily consist of glacial till, outwash, and 
lacustrine sediments. Glacial till, an unsorted mixture of clay, silt, sand, gravel, and 
boulders, is prevalent and typically exhibits low permeability and varying degrees of 
consolidation. Outwash deposits, composed of stratified sands and gravels, are found in 
areas influenced by glacial meltwater and are more permeable, often forming the 
primary aquifers. Lacustrine sediments, including fine -grained silts and clays, were 
deposited in glacial lakes and are typically found in low -lying areas. 

NRCS Soil Survey 
The USDA Natural Resource Conservation Service (NRCS) Web Soil Survey for the project 
area identifies the predominant upper -profile soil as Otego silt loam. These soils are 
derived from alluvium formed on floodplains and are considered moderately well -
drained. The Otego silt loam has good drainage characteristics, making it suitable for 
various types of construction. However, its alluvial nature means it can be susceptible to 
changes in moisture content and may exhibit variable bearing capacity . 

Aquifers 
Aquifers in the Conneaut area are found within both the unconsolidated glacial deposits 
and the underlying bedrock formations. Unconfined aquifers in the outwash sands and 
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gravels provide significant groundwater storage and transmission capacity, recharged 
by precipitation and surface water infiltration. Confined aquifers within the glacial till and 
lacustrine sediments may also be present, with groundwater flow controlled b y the 
permeability and continuity of these deposits.  

Bedrock 
The bedrock underlying the site is primarily composed of Devonian and Mississippian -
age sedimentary formations, including sandstones, shales, and siltstones. These 
formations were deposited in ancient marine and fluvial environments, resulting in 
varied lithologies with different degrees of consolidation and fracturing. The depth to 
bedrock in this area can vary significantly due to the glacial and post -glacial topography, 
but it is typically encountered at relatively shallow depths beneath the Quaternary 
deposits.  

Based on ODNR mapping, no mining or probable karst is indicated for the project site .  

2.2 Site Reconnaissance  

CT performed site reconnaissance on October 11, 2023. The eastern part of the site 
consist of predominantly commercial and residential properties while the western side  
is undeveloped and consist of mature woods. predominantly of heavy wooded 
surrounding encapsulating the project site. There is a creek below the bridge.  

In the immediate area of the bridge, the pavement along Old Main Street was observed 
to generally be in poor condition and heavily distressed. The pavements were observed 
to have transverse, longitudinal, and fatigue cracks that were generally not sealed. 
Alligator cracks were observed in multiple areas along the roadway area. Several 
Potholes were also observed along the edge of the bridge with smaller potholes along 
the entirety of the bridge. At the ends of the bridge there appears to be longitudinal 
cracks as well as depressions in the concrete The foundation structures of the bridge 
appear to be slightly weather ed, but overall in good condition.  

The existing bridge deck appeared to be surfaced with asphalt with the ends being 
concrete. The bridge is approximately 180 feet long and 20 feet wide. There is also a 
concrete sidewalk on the north side of the bridge along the entirety of the bridge. A 
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metal medium between the concrete ends and the asphalt of the bridge appears to be 
slightly rusted as well. 

Within the site area, the agricultural area surrounding the bridge slopes down to the 
creek on both sides of the bridge. The creek below the bridge was approximately 15 to 
20 feet below the road surface. A railroad track also runs north -south just west of the 
bridge.  

Overhead utility lines were observed but were just north of the bridge.  
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limits test (ASTM D 4318) and a particle size analysis (ASTM D 6913 and D 7928) for two 
samples from each boring within 6 feet of the proposed subgrade. These test results are 
presented on the Logs of Test Borings and Grain Size Distribution sheets.  

These test results are presented on the Logs of Test Borings . 
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4.0 FINDINGS  

4.1 General Site Conditions  

The project site is predominantly located along the Old Main Street bridge in Conneaut, 
Ohio. Roadway Grades in the project area ranged from Elevs. 591± to 595± in Borings 
B-001, B-003, and B-004 and 573± in Boring B-002. 

All the borings were performed in  existing pavements. The encountered surface 
materials consisted of asphalt ranging in thickness from approximately 1 to 8½ inches  
in Borings B-002, B-003, and B-004.  Aggregate base material was present below the 
asphalt in Borings B-003 and B-004 and at the ground surface in Boring B -001 ranging 
in thickness from 4 to 15 ½ inches.  The asphalt was underlain by concrete  (bridge deck) 
in Boring B-002 that was approximately 31 inches thick.  

The encountered pavement materials are summarized in the following table.  

Table 4.1.  Encountered Pavement and Subgrade Materials 

Boring Number  
Thickness (inches) 

Asphalt Aggregate Base Concrete 
B-001 - 4 - 
B-002 1  - 31 
B-003 8½  15½  - 
B-004 4 8 - 

In Borings B-001, B-003, and B-004 underlying the surface material,  granular and 
cohesive  fill material were encountered to depths of 5½ , 8½, and 4½ feet, respectively.  

The granular fill material  consisted of gravel and stone fragments with silt and sand (A -
2-4) with varying amounts of clay. It should be noted that coal fragments were 
encountered in Boring B -4 within the granular fill layer . SPT N60-values of 1 to 36 blows 
per foot (bpf), indicating very loose to dense compactness. Moisture contents ranged 
from 7 to 26 percent.   

Isolated layers of Cohesive fill material were only encountered in Borings B -001 and B-
004 with thickness on the order of 3 feet . The cohesive fill material  consisted of sandy 
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silt (A-4a) with varying amounts of coal fragments, gravel and clay. SPT N60-values of 7 
and 10 bpf were reported for the two samples recovered from the cohesive fill material.  

4.2 General Soil and Rock Conditions  

Based on the results of our field and laboratory tests, the subsoils encountered 
underlying the surface materials and existing fill materials can generally be characterized 
predominantly stiff to hard native cohesive soils underlai n by native granular soil. 

Stratum I consisted of predominantly stiff to hard cohesive soils encountered along the 
surface material in Borings B-001, B-003, and B-004 to depths of 8 feet, 16 feet and 7½ 
feet below existing grades, respectively. The Stratum I native cohesive soils consisted of 
silt and clay (A-6a) and sandy silt (A-4a) mixed with varying amounts of clay, gravel, and 
sand. SPT N60-values ranged from 7 to 11 blows per foot (bpf). Unconfined compressive 
strength of 2,500 to 9,000 pounds per square foot (psf) (maximum rea ding obtainable 
using a hand penetrometer). Moisture contents ranged from 16 to 26 percent.  

Stratum II consisted of predominantly medium dense native granular soils encountered 
underlying stratum I in Boring B -001 and B-003 to depths of 15½ feet and 18½ feet, 
respectively. The Stratum II granular soils consisted of fine sand (A-3), as well as coarse 
and fine sand (A-3a) mixed with varying amounts of sand, gravel, silt, and clay. A layer of 
decomposed bedrock sampled and classified as gravel and stone fragments (A-1-a) was 
encountered in Boring B -001. SPT N60-values generally ranged from 16 to 17 b lows per 
foot (bpf). Moisture contents ranged from 12 to 13 percent.  

Shale bedrock was encountered underlying the native cohesive soils starting at 
approximately 15½ feet (Elev. 1038±), 23 feet (Elev. 570±) and 18½ feet (Elev. 573±) in 
Borings B-001, B-002 and B-003, respectively. Weathered rock that was able to be 
penetrated with the augers was encountered to depths of 24 (Elev. 569±) and 24½ feet 
(Elev. 567±) in Borings B-002 and B-003, respectively. This represents approximately 1 
and 6 feet in Borings B-002 and B-003, respectively, of bedrock that was weathered and 
decomposed such that it was augerable. Within the weathered rock, the SPT generally 
resulted in split -spoon refusal (SSR, 50 or more blows for 6 inches or less penetration). 
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The depths of encountered weathered rock and auger refusal on more intact rock are 
summarized in the following table.   

Table 4.2.A  Summary of Encountered Rock Depths  

Boring 
Number  

Ground 
Surface 

Elevation 
(feet) 

Top of 
Weathered 
Rock Depth 

(feet) 

Top of 
Weathered 

Rock Elevation 
(feet) 

Top of 
Corable Rock  

Depth 
(feet) 

Top of 
Corable Rock 

Elevation 
(feet) 

B-001 592.7 15.7 577 15.7 577 

B-002 570.1 0 570 24 569.2 

B-003 591.7 18.7 573 24.5 567.2 

Upon encountering auger refusal, the bedrock was cored for 10 feet in each boring, 
using 5-foot intervals. The recovered rock consisted of slightly to moderately 
weathered shale. Data for the cored bedrock is summarized in the following table .  

Table 4.2.B Summary of Cored Rock 

Boring 
No. 

Rock 
Core 
Run 
No. 

Depth 
(feet) 

Recovery 
(%) 

RQD 
(%) 

Slake 
Durability  
Index, SDI 

(percent) 
 

Comp. 
Strength 

(psi) 

B-001 
NQ2-8 15.7-20.7 80 0 

80.6 
2730, 2860 

NQ2-9 20.7-25.7 88 0 3350 

B-002 
NQ-2 24-29 100 0 

83.5 
2280, 5630 

NQ-3 29-34 90 0 5170 

B-003 
NQ2-12 24.5-29.5 95 0 

80.9 
7040-2581 

NQ2-23 29.5-34.5 100 0 4994-7473 

Based on RQD values that were generally 0 percent, the rock mass quality in the cored 

bedrock profile can be generally characterized as very poor to poor. Based on 

compressive strength test results, the cored bedrock can be described as moderately 

strong to strong.  
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Item 
Boring B-001 

West Abutment  

Recommended Minimum Rock Socket 
Length(1) 

5 feet 

Top of Rock Elevation (feet) 577 

Bottom of Rock Socket Minimum  Elevation 
(feet) 

572 

(1) Based on rock socket diameter of 3 6 inches as well as rock considerations discussed above. 

Based on the rock conditions encountered in Boring B -001 for the Western Abutment, 
an unfactored unit tip resistance (q p) of 1,073 kips per square foot (ksf) was calculated. 
Per LRFD guidance, this value was determined using an average of the compressive 
strength results at and within approximately 2 times the socket diameter below the end -
bearing elevation. Based on the design methodologies utilized to evaluate unfactored 
unit tip resistance and AASHTO LRFD Table 10.5.5.2.4-1, a resistance factor of 0.50 
should be utilized for design for tip resistance . As such, the factored unit tip resistance 
was calculated to be 535 ksf. Using the planned 36-inch diameter socket, this design 
value would provide sufficient resistance for the indicated factored vertical load.  

It should be noted that the values for factored unit tip resistance listed above are based 
on bearing in competent rock that does not contain adverse jointing, open solution 
cavities, or joints that are filled with weathered material that would affect the bearing 
resistance of the rock, within a distance equal to two socket diameters below the tip of 
the drilled shaft rock socket. If such conditions are observed during socket installation 
at or in close proximity above the end -bearing elevation, it may be prudent to extend 
the sockets deeper. 

The factored unit tip resistance evaluations presented above were based on rock 
conditions. We recommend the structural engineer also consider any limiting conditions 
associated with the stress limitations of the concrete.  

It should be noted that the provided factored unit bearing resistance reflects end -
bearing conditions only. Typically, design based on end-bearing alone is considered 
when sound bedrock underlies highly weathered rock. Conversely, design based on side 
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shear resistance alone is considered when the drilled shaft cannot be adequately 
cleaned, or where large movement of the shaft would be required to mobilize the end 
bearing. For this project, significant movement is not expected to be required to mobilize 
the end bearing (for shafts installed beyond the less competent upper bedrock profile, 
into rock resulting at least in SSR), and it is assumed that due diligence will be exercised 
to install the shafts in a cleaned drill hole.  

Drilled shafts should be constructed in accordance with ODOT Construction and 
Material Specifications (CMS) Item 524. It is also recommended that the center -to-center 
spacing between adjacent shafts be no less than 2 shaft diameters.  

Due to the expected presence of groundwater at the soil/rock interface, as well as the 
encountered fill materials, it is likely that temporary steel casing will be required to 
support the walls of the shaft and to control groundwater seepage. If significan t seepage 
is encountered and cannot be suitably pumped to dewater the drilled shaft, concrete 
will require placement by tremie methods. As the steel casing is withdrawn during 
concreting, sufficient concrete should be maintained above the bottom of the cas ing to 
counteract any hydrostatic head. Care must be taken during concreting and removal of 
any temporary liner so as to avoid the possibility of soil intrusions. The contractor should 
submit procedures for installation prior to the start of work.  

Although cobbles or boulders were not noted in the borings performed for this 
exploration, they may be encountered at this site. Therefore, provisions should be made 
by the contractor to remove any obstructions, including debris, cobbles or boulders, if 
they are encountered during the drilling operations.  

Drilled shafts should be clean and free of all loose material prior to the placement of 
concrete. A CT representative should verify that shafts are bearing on competent 
materials and that installation procedures meet specifications.  

Based on ODOT guidelines, foundation plans should contain the following typical notes:  

The maximum factored load to be supported by each drilled shaft is 308 kips at the 
abutments. This load is resisted entirely by tip resistance. At the West Abutment the 
factored tip resistance is 3,782 kips.  
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during construction, or undercuts exceed approximately 18 inches, a geogrid could be 
used to reduce the total undercut and replacement of the unsuitable soils by 6 inches.  

Due to the relatively small area for pavement replacement, sulfate content testing was 
not performed to evaluate potential concerns with global chemical stabilization. It was 
anticipated that undercutting and replacement with new granular engineered fill w ould 
be more economical for this project.  

5.4.1 Flexible (Asphalt) and  Rigid Pavement Design  

In Boring B-004 underlying UCF and loose A-2-4 zones to a depth of 4½ feet below the 
existing ground surface . These soils may govern the overall subgrade support 
conditions. As such, we recommend that the selected replacement pavement section  
granular engineered fill . It should also be noted that the subgrades should be 
compacted to at least 100 percent of the maximum dry density as determined by ASTM 
D 698 (Standard Proctor).   

All pavement design and paving operations should conform to ODOT specifications. The 

pavement and subgrade preparation procedures outlined in this report should result in 

reasonably workable and satisfactory pavement. It should be recognized, however, that 

all pavements need repairs or overlays over time as a result of progressive yielding under 

repeated loading for a prolonged period.  

It is recommended that placement of aggregate base, and placement of asphalt be 

performed within as short a time period as possible. Exposure of the aggregate base to 

rain, snow, or freezing conditions may lead to deterioration of the subgrade and/or base 

materials due to excessive moisture conditions and to difficulties in achieving the 

required compaction.  

For short projects where the pavement replacement is less than 300 feet, ODOT 

encourages to use Pavement Design Manual Appendix C. Based on the GDM Subgrade 

analysis, a design CBR value of 8 percent was determined for the project. It should be 

noted that the CBR determination by the subgrade analysis spreadsheet is based on the 

average Group Index of all the evaluated samples, which was 8 
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It should also be noted that the design CBR value is based on subgrades compacted to 

at least 100 percent of the maximum dry density as determined by ASTM D 698 

(Standard Proctor). 

All pavement design and paving operations should conform to ODOT specifications. The 

pavement and subgrade preparation procedures outlined in this report should result in 

reasonably workable and satisfactory pavement. It should be recognized, however, that  

all pavements need repairs or overlays over time as a result of progressive yielding under 

repeated loading for a prolonged period.   
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5.5 Construction  

5.5.1 Sedimentation and Erosion Control  

In planning the implementation of earthwork operations, special consideration should 
be given to provide measures to prevent or reduce soil erosion and the subsequent 
sedimentation into nearby waterways. These measures may include some or all of the 
following: 

1. Scheduling of earthwork operations such that erodible areas are kept as small 
as possible and are exposed for the shortest possible time.  

2. Using special grading practices, along with diversion or interceptor structures, to 
reduce the amount of run -off water from an erodible area.  

3. Providing vegetative buffer zones, filter berms, or sedimentation basins to trap 
sediment from surface run -off water.  

A specific and detailed soil erosion and sedimentation control program and permits 
may be required by local, state, or federal regulatory agencies.  

5.5.2 Site Preparation  

Prior to proceeding with construction operations, site preparation activities should 
include the removal of any structures or substructures which are not appropriated for 
spillway protection, as well as topsoil, root systems, and vegetation from all propos ed 
structure areas.  

Replacement pavement subgrade preparation recommendations are provided in 
Subgrade and Pavement Section.  

5.5.3 Excavations and Slopes  

The sides of temporary excavations for subsurface drainage pipe, utility installations, and 
other construction should be adequately sloped to provide stable sides and safe 
working conditions. Otherwise, the excavation must be properly braced against latera l 
movements. For the relatively shallow depth of excavation activity anticipated for this 
project, laid-back slopes are likely to be most feasible and economical. In any case, 
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new granular engineered fill or dense -graded aggregate pavement base materials, a 
vibratory smooth -drum roller would be required to provide effective compaction.  

  



 

CITY OF CONNEAUT  PROPOSED ATB OLD MAIN BRIDGE REPLACEMENT 

 

 

Page 31 

6.0 QUALIFICATION OF RECOMMENDATIONS  

Our evaluation of design and construction conditions for the proposed bridge 
replacement and pavement reconstruction has been based on our understanding of the 
site and project information and the data obtained during our field exploration. The 
general subsurface conditions were based on interpretation of the data obtained at 
specific boring locations. Regardless of the thoroughness of a subsurface exploration, 
there is the possibility that conditions between borings will differ from those at the 
boring locations, that conditions are not as anticipated by the designers, or that the 
construction process has altered the soil conditions. This potential is increased for 
previously developed sites. Therefore, experienced geotechnical engineers should 
observe earthwork and foundation construction to confirm that the conditions 
anticipated in design are noted. Otherwise, CT assumes no responsibility for 
construction compliance with the design concepts, specifications, or recommendations.  

The design recommendations in this report have been developed on the basis of the 
previously described project characteristics and subsurface conditions. If project criteria 
or locations change, a qualified geotechnical engineer should be permitted to dete rmine 
whether the recommendations must be modified. The findings of such a review will be 
presented in a supplemental report.  

The nature and extent of variations between the borings may not become evident until 
the course of construction. If such variations are encountered, it will be necessary to 
reevaluate the recommendations of this report after on -site observations of the 
conditions. 

Our professional services have been performed, our findings derived, and our 
recommendations prepared in accordance with generally accepted geotechnical 
engineering principles and practices. This warranty is in lieu of all other warranties either 
expressed or implied. CT is not responsible for the conclusions, opinions, or 
recommendations of others based on this data.  
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Laboratory Test Result Summary
Slake Durability of Shales and Other Similar Weak Rocks (ASTM D 4644)

CT Project No: Technician:
Client: Date Tested:

Project Name:
Location:

Id1
(%)

Id2
(%)

1 B-1 NQ2-8 15.8'-16.5' 0.4 80.6 52.5 Medium Type I
2 B-2 NQ2-2 24.2'-25' 0.4 83.5 54.1 Medium Type I
3 B-3 NQ2-12 25.8'-26.5' 0.4 80.9 70.1 Medium Type I

* based on Franklin & Chandra, 1972

Conneaut, Ohio
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Appendix A 

Engineering Calculations 
(Including ODOT Subgrade Analysis Spreadsheets) 

 
  



Project No.: 232245
Project: ATB-Old Main Street Bridge

Calcs by: MSI
Date: 2/11/2025

Revision: 1
Date: msi, 10/3/2025

Chekced: ihj, 10/23/2025

Calcs: Drilled Shaft Rock Sockets - 
Vertical Resistance

Location: ATB-Old Main Street
Substructure: Rear (West) Abutment

Boring(s): B-001-0-23

Ground Surface Elevation (ft): 593.71
Bottom of Abutment Elev (ft): 583.8

Top of Rock Elevation (ft): 577
Length of Shaft in Soil (ft): 6.8
Shaft in Soil Diameter (in): 42

Shaft in Rock Diameter (in): 36
Shaft in Rock Diameter (ft): 3

End-Bearing at 1.5 x B
Length of Socket (ft): 4.5

May increase Shaft in soil to 3.5 ft and socket to 3 ft 
diameter for lateral resistance

Shaft in Rock Diameter (ft): 3
In this case, 1.5 x B

Length of Socket (ft): 4.5

BDM 305.4.4.4, minimum 5' socket if rock within 10 
ft of ground surface or bottom of shaft cap.

As noted above, shaft in soil (ft): 6.8
Therefore, governing Length of Socket (ft): 5

End-Bearing Elev. (ft): 572

Page 1 of 2

Muhammad.Iqbal
Rectangle



Calcs: Drilled Shaft Rock Sockets - 
Vertical Resistance

Location: ATB-Old Main Street
Substructure: Rear (West) Abutment

Look at rock core Qu at bearing to 
2B below bearing:

2B below foundation/shaft bearing Elev.: 566
Qu (psi): 2730

2860
3350

Use Average Qu (psi): 2980
Average Qu (ksf): 429

End-Bearing Resistance (AASHTO LRFD 
10.8.3.5.4c-1)

qp=2.5qu
(Unfactored) qp (ksf): 1073

Resistance Factor (AASHTO LRFD Table 10.5.5.2.4-
1)
f= 0.5

Factored Bearing Resistance (ksf)= 536
Say, Factored Bearing Resistance (ksf)= 535

For 3 ft diameter socket,
Available Resistance (kips)= 3782

Based on provided loading
Indicated Total Factored Load (kips)= 307.8

Suitable Vertical Resistance? YES
For 3 ft diameter socket,

Available Resistance (kips)= 3782
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Project No.:232245
Project: ATB-Old Main ST. Bridge

Calcs by:msi
Date: 2/12/2025

Review:
Revision:1

Revision by:msi, 10/3/2025
Checked by: ihj, 10/23/2025

Calcs:Drilled Shaft Rock Sockets - Lateral Resistance
Location: Old Main St., Ashtabula, OH

Substructure:Rear (West) Abutment

Boring(s):B-001-0-22
GSE (ft):593.71

Long-Term GWT (ft):574.2
Bottom of Shaft Elev. (ft):583.9

Soil

Layer Soil Type

Top 
Depth 

(ft)
Bottom 

Depth (ft)
Top Elev. 

(ft)
Bottom 
Elev. (ft) Avg. N60 HP (tsf) Qu (tsf)

Layer 1 - Fill Med. Stiff, A-4a 0 3 593.71 590.71 7 - -
Depth below bottom of Pier Cap: -9.81 -6.81

Total Unit Wt (pcf): 118 GDM Table 400-4 Use 118 pcf
Su = N60 x 125 (N60<= 52 bpf) per GDM 404.1

N60, Su (ksf)= 0.875
HP, Su (ksf)= -
Qu, Su (ksf)= -
Say, Su (ksf)= 0.875

Evaluation of Strain at half stress (epsilon 50) from LPILE 2018 Technical Manual
Su = 1-2 ksf, epsilon 50 = 0.007

Layer Soil Type

Top 
Depth 

(ft)
Bottom 

Depth (ft)
Top Elev. 

(ft)
Bottom 
Elev. (ft) N60 HP (tsf) Qu (tsf)

Layer 2 - Fill Very loose to loose, A-3a 3 5.5 590.71 588.21 2.5 - -
Depth below bottom of Pier Cap: -6.81 -4.31

Total Unit Wt (pcf): 110 GDM Table 400-4 Use 110 pcf
Internal Angle of Friction Determination (GDM 404.2):

N160 (bpf)=CN*N60 AASHTO LRFD 10.4.6.2.4
CN=0.77log(40/sigma-v'), with CN<2.0

CN at 4.25 ft
sigma-v' (ksf): 0.49

CN= 1.5 <2 so use: 1.5
N160 (bpf)= 4

AASHTO LRFD Table 10.4.6.2.4-1
N160 Mid-Range Phi (deg)

4 29.5

use 29.5 deg
GDM Table 400-3 phi Adjustment
A-3a -0.5

Phi (deg) = 29 < ODOT Maximum 46 deg, ok

k Evaluation From LPILE 2018 Technical Manual
Parameters: Loose sand and silt
Range of k-value (pci) = 3.5 to 10.4
Very loose to loose range of N60 k (pci)

0 3.5
10 10.4

Interpolate for 2.5 bpf for this layer: 5.2
Say k (pci) =5 Sand (Reese)
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Calcs:Drilled Shaft Rock Sockets - Lateral Resistance
Location: Old Main St., Ashtabula, OH

Substructure:Rear (West) Abutment

Layer Soil Type

Top 
Depth 

(ft)
Bottom 

Depth (ft)
Top Elev. 

(ft)
Bottom 
Elev. (ft) N60 HP (tsf) Qu (tsf)

Layer 3 Stiff to V. Stiff, A-6a 3 8 590.71 585.71 10 2.63 -
Depth below bottom of Pier Cap: -6.81 -1.81

Total Unit Wt (pcf): 120 GDM Table 400-4 Use 120 pcf
Su = N60 x 125 (N60<= 52 bpf) per GDM 404.1 Based on Unit Wt for native A-4a in B-002.

N60, Su (ksf)= 1.25
HP, Su (ksf)= 2.63
Say, Su (ksf)= 2.63

Evaluation of Strain at half stress (epsilon 50) from LPILE 2018 Technical Manual
Su = 2-4 ksf, epsilon 50 = 0.005

Layer Soil Type

Top 
Depth 

(ft)
Bottom 

Depth (ft)
Top Elev. 

(ft)
Bottom 
Elev. (ft) N60 HP (tsf) Qu (tsf)

Layer 4 Medium dense, A-3a 8 11.3 585.71 582.41 17 - -
Depth below bottom of Pier Cap: -1.81 1.49

Total Unit Wt (pcf): 122 GDM Table 400-4 Use 122 pcf
Internal Angle of Friction Determination (GDM 404.2):

N160 (bpf)=CN*N60 AASHTO LRFD 10.4.6.2.4
CN=0.77log(40/sigma-v'), with CN<2.0

CN at 9.65 ft
sigma-v' (ksf): 1.33

CN= 1.1 <2 so use: 1.1
N160 (bpf)= 19

AASHTO LRFD Table 10.4.6.2.4-1
N160 Mid-Range Phi (deg)

10 32.5
30 37.5

N160 Phi (deg)
19 34.8 use 34.5 deg

GDM Table 400-3 phi Adjustment
A-3a -0.5

Phi (deg) = 34 < ODOT Maximum 46 deg, ok

k Evaluation From LPILE 2018 Technical Manual
Parameters: Loose sand and silt
Range of k-value (pci) = 8 to 27 k, submerged sand
Medium dense range of N60 k (pci)

11 8
30 27

Interpolate for 17 bpf for this layer: 14.0
Say k (pci) =14 Sand (Reese)
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Calcs:Drilled Shaft Rock Sockets - Lateral Resistance
Location: Old Main St., Ashtabula, OH

Substructure:Rear (West) Abutment

Augerable Weathered Bedrock

Layer Rock Type

Top 
Depth 

(ft)
Bottom 

Depth (ft)
Top Elev. 

(ft)
Bottom 
Elev. (ft)

SPT 
Result

Layer 4 Weathered Shale 11.3 15.6 582.41 578.11 50/3"
Depth below bottom of Pier Cap: 1.49 5.79

Total Unit Wt (pcf): 150-160 GDM Table 400-5 Use 150 pcf

Qu based on SPT Results per GDM 404.3
Qu (ksf)=0.092x(Nrate)90 (bpf)

ER(%)= 72.9
N72.5=50/5" x 12" = 200 bpf

N90 = 72.5/90 x 120 bpf = 161 bpf
Qu (ksf) = 14.8
Qu (psi) = 102.9

Estimate E based on GDM Table 400-6
Lowest Qu = 200 psi, indicated as E = 18,000 psi

Use E (psi) = 18,000                                                         

If Strain at 18,000 psi is 1%, then strain at half max stress (krm) is calculated by:
Half max stress = Qu/2 = 52.0 psi

krm = 1% x (52 psi / 18,000 psi) = 0.0029 %
krm (decimal format) =0.000029

Bedrock

Layer Soil Type

Top 
Depth 

(ft)
Bottom 

Depth (ft)
Top Elev. 

(ft)
Bottom 
Elev. (ft) RQD (%) Rec (%)

Avg. Qu 
(psi)

Total Unit 
Wt (pcf)

Layer 5 Shale - Highly Weathered 15.6 25.7 578.11 568.01 0 100 2981.67 150 at 17-21 ft
Weak to Slightly Strong

Depth below bottom of Pier Cap: 5.79 15.89
Total Unit Wt (pcf): 150 - 160 GDM Table 400-5 Use 150 pcf

Qu (psi)= 2,982                                                           
From GDM Table 400-6

Qu (psi) E (psi)
2,250                                                                        200,000                                                       
3,600                                                                        320,000                                                       

Interpolation for Qu (psi) = 2982, E(psi): 265,067                                                       

From GDM Table 400-6, say E (psi) = 265,067

If Strain at 265067 psi is 1%, then strain at half max stress (krm) is calculated by:
Half max stress = Qu/2 = 1,491                                                            psi

krm = 1% x (1491 psi / 265067 psi) = 0.0056 %
krm (decimal format) =0.000056
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                            ,0ÉÌÅ ÆÏÒ 6ÅÒÓÉÏÎ ʧʣʧʧƜʦʧƚʣʦʧ

                             ,ÉÃÅÎÓÅ )$ ƙ ʪʧʬʮʨʧʣʨʪʨ
                      ,ÉÃÅÎÓÅ 4ÙÐÅ ƙ ƽ/ÆÆÉÃÅ #ÌÏÕÄ ,ÉÃÅÎÓÅƾ
 
                 !ÎÁÌÙÓÉÓ ÏÆ )ÎÄÉÖÉÄÕÁÌ 0ÉÌÅÓ ÁÎÄ $ÒÉÌÌÅÄ 3ÈÁÆÔÓ
                3ÕÂÊÅÃÔÅÄ ÔÏ ,ÁÔÅÒÁÌ ,ÏÁÄÉÎÇ 5ÓÉÎÇ ÔÈÅ ÐƜÙ -ÅÔÈÏÄ
                           ʒ ʦʮʭʪƜʧʣʧʩ ÂÙ %ÎÓÏÆÔƗ )ÎÃƚ
                               !ÌÌ 2ÉÇÈÔÓ 2ÅÓÅÒÖÅÄ

                4ÈÉÓ ÓÏÆÔ×ÁÒÅ ÉÓ ÌÉÃÅÎÓÅÄ ÆÏÒ ÅØÃÌÕÓÉÖÅ ÕÓÅ ÂÙƙ
                                 6ÅÒÄÁÎÔÁÓ )ÎÃƚ
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4ÈÉÓ ÍÏÄÅÌ ×ÁÓ ÐÒÅÐÁÒÅÄ ÂÙƙ
-ÕÈÁÍÍÁÄƚ)ÑÂÁÌ

ƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜ
                             &ÉÌÅÓ 5ÓÅÄ ÆÏÒ !ÎÁÌÙÓÉÓ
ƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜ

0ÁÔÈ ÔÏ ÆÉÌÅ ÌÏÃÁÔÉÏÎÓƙ
ʌ5ÓÅÒÓʌ-ÕÈÁÍÍÁÄƚ)ÑÂÁÌʌ$ÏÃÕÍÅÎÔÓʌ!4" /ÌÄ -ÁÉÎ 3ÔÒÅÅÔ Ɯ ʣʮʦʬʧʣʧʪ /$/4 
#ÏÍÍÅÎÔÓʌ,Ɯ0ÉÌÅʌ2ÅÁÒ ƽ7ÅÓÔƾ !ÂÕÔÍÅÎÔ $ÒÉÌÌÅÄ 3ÈÁÆÔʌ

.ÁÍÅ ÏÆ ÉÎÐÕÔ ÄÁÔÁ ÆÉÌÅƙ      
ʨʫƜÉÎÃÈ $ÉÁƚÌÐʦʧÄ

.ÁÍÅ ÏÆ ÏÕÔÐÕÔ ÒÅÐÏÒÔ ÆÉÌÅƙ   
ʨʫƜÉÎÃÈ $ÉÁƚÌÐʦʧÏ

.ÁÍÅ ÏÆ ÐÌÏÔ ÏÕÔÐÕÔ ÆÉÌÅƙ     
ʨʫƜÉÎÃÈ $ÉÁƚÌÐʦʧÐ

.ÁÍÅ ÏÆ ÒÕÎÔÉÍÅ ÍÅÓÓÁÇÅ ÆÉÌÅƙ 
ʨʫƜÉÎÃÈ $ÉÁƚÌÐʦʧÒ

ƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜ
                            $ÁÔÅ ÁÎÄ 4ÉÍÅ ÏÆ !ÎÁÌÙÓÉÓ
ƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜ



               $ÁÔÅƙ  /ÃÔÏÂÅÒ ʧʧƗ ʧʣʧʪ            4ÉÍÅƙ  ʧʦƙʦʩƙʨʬ

ƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜ
                                  0ÒÏÂÌÅÍ 4ÉÔÌÅ
ƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜ

0ÒÏÊÅÃÔ .ÁÍÅƙ !4" /ÌÄ -ÁÉÎ 3ÔÒÅÅÔ "ÒÉÄÔÇÅ                                           
                                                                                    
                                                                                    
 
*ÏÂ .ÕÍÂÅÒƙ ʧʨʧʧʩʪ                                                                  
                                                                                    
                                                                                    
 
#ÌÉÅÎÔƙ #ÉÔÙ ÏÆ #ÏÎÎÅÁÕÔ                                                            
                                                                                    
                                                                                    
 
%ÎÇÉÎÅÅÒƙ ÍÓÉ                                                                       
                                                                                    
                                                                                    
 
$ÅÓÃÒÉÐÔÉÏÎƙ ,ÁÔÅÒÁÌ 3ÈÁÆÔ 2ÅÓÉÓÔÁÎÃÅ Ɯ 2ÅÁÒ !ÂÕÔÍÅÎÔ                               
                                                                                    
                                                                                    
 

ƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜ
                          0ÒÏÇÒÁÍ /ÐÔÉÏÎÓ ÁÎÄ 3ÅÔÔÉÎÇÓ
ƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜ

#ÏÍÐÕÔÁÔÉÏÎÁÌ /ÐÔÉÏÎÓƙ
 Ɯ #ÏÎÖÅÎÔÉÏÎÁÌ !ÎÁÌÙÓÉÓ
%ÎÇÉÎÅÅÒÉÎÇ 5ÎÉÔÓ 5ÓÅÄ ÆÏÒ $ÁÔÁ )ÎÐÕÔ ÁÎÄ #ÏÍÐÕÔÁÔÉÏÎÓƙ
 Ɯ 53 #ÕÓÔÏÍÁÒÙ 3ÙÓÔÅÍ 5ÎÉÔÓ ƽÐÏÕÎÄÓƗ ÆÅÅÔƗ ÉÎÃÈÅÓƾ

!ÎÁÌÙÓÉÓ #ÏÎÔÒÏÌ /ÐÔÉÏÎÓƙ
 Ɯ -ÁØÉÍÕÍ ÎÕÍÂÅÒ ÏÆ ÉÔÅÒÁÔÉÏÎÓ ÁÌÌÏ×ÅÄ                ˮ          ʪʣʣ
 Ɯ $ÅÆÌÅÃÔÉÏÎ ÔÏÌÅÒÁÎÃÅ ÆÏÒ ÃÏÎÖÅÒÇÅÎÃÅ                ˮ   ʦƚʣʣʣʣ%Ɯʣʪ ÉÎ
 Ɯ -ÁØÉÍÕÍ ÁÌÌÏ×ÁÂÌÅ ÄÅÆÌÅÃÔÉÏÎ                        ˮ     ʦʣʣƚʣʣʣʣ ÉÎ
 Ɯ .ÕÍÂÅÒ ÏÆ ÐÉÌÅ ÉÎÃÒÅÍÅÎÔÓ                           ˮ          ʦʣʣ

,ÏÁÄÉÎÇ 4ÙÐÅ ÁÎÄ .ÕÍÂÅÒ ÏÆ #ÙÃÌÅÓ ÏÆ ,ÏÁÄÉÎÇƙ
 Ɯ 3ÔÁÔÉÃ ÌÏÁÄÉÎÇ ÓÐÅÃÉÆÉÅÄ



 Ɯ !ÎÁÌÙÓÉÓ ÕÓÅÓ ÐƜÙ ÍÏÄÉÆÉÃÁÔÉÏÎ ÆÁÃÔÏÒÓ ÆÏÒ ÐƜÙ ÃÕÒÖÅÓ
 Ɯ !ÎÁÌÙÓÉÓ ÕÓÅÓ ÌÁÙÅÒÉÎÇ ÃÏÒÒÅÃÔÉÏÎ ƽ-ÅÔÈÏÄ ÏÆ 'ÅÏÒÇÉÁÄÉÓƾ
 Ɯ !ÎÁÌÙÓÉÓ ÉÎÃÌÕÄÅÓ ÌÏÁÄÉÎÇ ÂÙ ÍÕÌÔÉÐÌÅ ÄÉÓÔÒÉÂÕÔÅÄ ÌÁÔÅÒÁÌ ÌÏÁÄÓ ÁÃÔÉÎÇ ÏÎ ÐÉÌÅ
 Ɯ ,ÏÁÄÉÎÇ ÂÙ ÌÁÔÅÒÁÌ ÓÏÉÌ ÍÏÖÅÍÅÎÔÓ ÁÃÔÉÎÇ ÏÎ ÐÉÌÅ ÎÏÔ ÓÅÌÅÃÔÅÄ
 Ɯ )ÎÐÕÔ ÏÆ ÓÈÅÁÒ ÒÅÓÉÓÔÁÎÃÅ ÁÔ ÔÈÅ ÐÉÌÅ ÔÉÐ ÎÏÔ ÓÅÌÅÃÔÅÄ
 Ɯ )ÎÐÕÔ ÏÆ ÍÏÍÅÎÔ ÒÅÓÉÓÔÁÎÃÅ ÁÔ ÔÈÅ ÐÉÌÅ ÔÉÐ ÎÏÔ ÓÅÌÅÃÔÅÄ
 Ɯ #ÏÍÐÕÔÁÔÉÏÎ ÏÆ ÐÉÌÅƜÈÅÁÄ ÆÏÕÎÄÁÔÉÏÎ ÓÔÉÆÆÎÅÓÓ ÍÁÔÒÉØ ÎÏÔ ÓÅÌÅÃÔÅÄ
 Ɯ 0ÕÓÈƜÏÖÅÒ ÁÎÁÌÙÓÉÓ ÏÆ ÐÉÌÅ ÎÏÔ ÓÅÌÅÃÔÅÄ
 Ɯ "ÕÃËÌÉÎÇ ÁÎÁÌÙÓÉÓ ÏÆ ÐÉÌÅ ÎÏÔ ÓÅÌÅÃÔÅÄ

/ÕÔÐÕÔ /ÐÔÉÏÎÓƙ
 Ɯ /ÕÔÐÕÔ ÆÉÌÅÓ ÕÓÅ ÄÅÃÉÍÁÌ ÐÏÉÎÔÓ ÔÏ ÄÅÎÏÔÅ ÄÅÃÉÍÁÌ ÓÙÍÂÏÌÓƚ
 Ɯ 6ÁÌÕÅÓ ÏÆ ÐÉÌÅƜÈÅÁÄ ÄÅÆÌÅÃÔÉÏÎƗ ÂÅÎÄÉÎÇ ÍÏÍÅÎÔƗ ÓÈÅÁÒ ÆÏÒÃÅƗ ÁÎÄ 
   ÓÏÉÌ ÒÅÁÃÔÉÏÎ ÁÒÅ ÐÒÉÎÔÅÄ ÆÏÒ ÆÕÌÌ ÌÅÎÇÔÈ ÏÆ ÐÉÌÅƚ
 Ɯ 0ÒÉÎÔÉÎÇ )ÎÃÒÅÍÅÎÔ ƽÎÏÄÁÌ ÓÐÁÃÉÎÇ ÏÆ ÏÕÔÐÕÔ ÐÏÉÎÔÓƾ ˮ ʦ
 Ɯ .Ï ÐƜÙ ÃÕÒÖÅÓ ÔÏ ÂÅ ÃÏÍÐÕÔÅÄ ÁÎÄ ÒÅÐÏÒÔÅÄ ÆÏÒ ÕÓÅÒƜÓÐÅÃÉÆÉÅÄ ÄÅÐÔÈÓ
 Ɯ 0ÒÉÎÔ ÕÓÉÎÇ ×ÉÄÅ ÒÅÐÏÒÔ ÆÏÒÍÁÔÓ

ƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜ
                     0ÉÌÅ 3ÔÒÕÃÔÕÒÁÌ 0ÒÏÐÅÒÔÉÅÓ ÁÎÄ 'ÅÏÍÅÔÒÙ
ƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜ

.ÕÍÂÅÒ ÏÆ ÐÉÌÅ ÓÅÃÔÉÏÎÓ ÄÅÆÉÎÅÄ                        ˮ            ʦ
4ÏÔÁÌ ÌÅÎÇÔÈ ÏÆ ÐÉÌÅ                                   ˮ       ʦʦƚʭʣʣ ÆÔ
$ÅÐÔÈ ÏÆ ÇÒÏÕÎÄ ÓÕÒÆÁÃÅ ÂÅÌÏ× ÔÏÐ ÏÆ ÐÉÌÅ              ˮ       ʣƚʣʣʣʣ ÆÔ

0ÉÌÅ ÄÉÁÍÅÔÅÒÓ ÕÓÅÄ ÆÏÒ ÐƜÙ ÃÕÒÖÅ ÃÏÍÐÕÔÁÔÉÏÎÓ ÁÒÅ ÄÅÆÉÎÅÄ ÕÓÉÎÇ ʧ ÐÏÉÎÔÓƚ

ÐƜÙ ÃÕÒÖÅÓ ÁÒÅ ÃÏÍÐÕÔÅÄ ÕÓÉÎÇ ÐÉÌÅ ÄÉÁÍÅÔÅÒ ÖÁÌÕÅÓ ÉÎÔÅÒÐÏÌÁÔÅÄ ×ÉÔÈ ÄÅÐÔÈ ÏÖÅÒ 
ÔÈÅ ÌÅÎÇÔÈ ÏÆ ÔÈÅ ÐÉÌÅƚ ! ÓÕÍÍÁÒÙ ÏÆ ÖÁÌÕÅÓ ÏÆ ÐÉÌÅ ÄÉÁÍÅÔÅÒ ÖÓƚ ÄÅÐÔÈ ÆÏÌÌÏ×Óƚ

            $ÅÐÔÈ "ÅÌÏ×           0ÉÌÅ    
0ÏÉÎÔ        0ÉÌÅ (ÅÁÄ          $ÉÁÍÅÔÅÒ  
 .Ïƚ            ÆÅÅÔ             ÉÎÃÈÅÓ   
ƜƜƜƜƜ      ƜƜƜƜƜƜƜƜƜƜƜƜƜ     ƜƜƜƜƜƜƜƜƜƜƜƜƜ
  ʦ             ʣƚʣʣʣ           ʨʫƚʣʣʣʣ
  ʧ            ʦʦƚʭʣʣ           ʨʫƚʣʣʣʣ

)ÎÐÕÔ 3ÔÒÕÃÔÕÒÁÌ 0ÒÏÐÅÒÔÉÅÓ ÆÏÒ 0ÉÌÅ 3ÅÃÔÉÏÎÓƙ
ƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜ

0ÉÌÅ 3ÅÃÔÉÏÎ .Ïƚ ʦƙ

   3ÅÃÔÉÏÎ ʦ ÉÓ ÁÎ ÅÌÁÓÔÉÃ ÐÉÌÅ
   #ÒÏÓÓƜÓÅÃÔÉÏÎÁÌ 3ÈÁÐÅ                               ˮ   #ÉÒÃÕÌÁÒ 0ÉÌÅ
   ,ÅÎÇÔÈ ÏÆ ÓÅÃÔÉÏÎ                                   ˮ    ʦʦƚʭʣʣʣʣʣ ÆÔ



   7ÉÄÔÈ ÏÆ ÔÏÐ ÏÆ ÓÅÃÔÉÏÎ                             ˮ    ʨʫƚʣʣʣʣʣʣ ÉÎ
   7ÉÄÔÈ ÏÆ ÂÏÔÔÏÍ ÏÆ ÓÅÃÔÉÏÎ                          ˮ    ʨʫƚʣʣʣʣʣʣ ÉÎ
   4ÏÐ !ÒÅÁ                                            ˮ        ʦʣʦʭƚ ÓÑƚ ÉÎ
   "ÏÔÔÏÍ !ÒÅÁ                                         ˮ        ʦʣʦʭƚ ÓÑƚ ÉÎ
   -ÏÍÅÎÔ ÏÆ )ÎÅÒÔÉÁ ÁÔ 4ÏÐ                            ˮ       ʭʧʩʩʭƚ ÉÎʉʩ
   -ÏÍÅÎÔ ÏÆ )ÎÅÒÔÉÁ ÁÔ "ÏÔÔÏÍ                         ˮ       ʭʧʩʩʭƚ ÉÎʉʩ
   %ÌÁÓÔÉÃ -ÏÄÕÌÕÓ                                     ˮ     ʨʫʣʩʮʮʬƚ ÐÓÉ

ƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜ
                       3ÏÉÌ ÁÎÄ 2ÏÃË ,ÁÙÅÒÉÎÇ )ÎÆÏÒÍÁÔÉÏÎ
ƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜ

4ÈÅ ÓÏÉÌ ÐÒÏÆÉÌÅ ÉÓ ÍÏÄÅÌÌÅÄ ÕÓÉÎÇ ʨ ÌÁÙÅÒÓ

,ÁÙÅÒ ʦ ÉÓ ÓÁÎÄƗ ÐƜÙ ÃÒÉÔÅÒÉÁ ÂÙ 2ÅÅÓÅ ÅÔ ÁÌƚƗ ʦʮʬʩ

   $ÉÓÔÁÎÃÅ ÆÒÏÍ ÔÏÐ ÏÆ ÐÉÌÅ ÔÏ ÔÏÐ ÏÆ ÌÁÙÅÒ           ˮ       ʣƚʣʣʣʣ ÆÔ
   $ÉÓÔÁÎÃÅ ÆÒÏÍ ÔÏÐ ÏÆ ÐÉÌÅ ÔÏ ÂÏÔÔÏÍ ÏÆ ÌÁÙÅÒ        ˮ     ʪƚʣʣʣʣʣʣ ÆÔ
   %ÆÆÅÃÔÉÖÅ ÕÎÉÔ ×ÅÉÇÈÔ ÁÔ ÔÏÐ ÏÆ ÌÁÙÅÒ               ˮ   ʦʧʧƚʣʣʣʣʣʣ ÐÃÆ
   %ÆÆÅÃÔÉÖÅ ÕÎÉÔ ×ÅÉÇÈÔ ÁÔ ÂÏÔÔÏÍ ÏÆ ÌÁÙÅÒ            ˮ   ʦʧʧƚʣʣʣʣʣʣ ÐÃÆ
   &ÒÉÃÔÉÏÎ ÁÎÇÌÅ ÁÔ ÔÏÐ ÏÆ ÌÁÙÅÒ                      ˮ    ʨʩƚʣʣʣʣʣʣ ÄÅÇƚ
   &ÒÉÃÔÉÏÎ ÁÎÇÌÅ ÁÔ ÂÏÔÔÏÍ ÏÆ ÌÁÙÅÒ                   ˮ    ʨʩƚʣʣʣʣʣʣ ÄÅÇƚ
   3ÕÂÇÒÁÄÅ Ë ÁÔ ÔÏÐ ÏÆ ÌÁÙÅÒ                          ˮ       ʣƚʣʣʣʣ ÐÃÉ
   3ÕÂÇÒÁÄÅ Ë ÁÔ ÂÏÔÔÏÍ ÏÆ ÌÁÙÅÒ                       ˮ       ʣƚʣʣʣʣ ÐÃÉ

   ./4%ƙ $ÅÆÁÕÌÔ ÖÁÌÕÅÓ ÆÏÒ ÓÕÂÇÒÁÄÅ Ë ×ÉÌÌ ÂÅ ÃÏÍÐÕÔÅÄ ÆÏÒ ÔÈÉÓ ÌÁÙÅÒƚ

,ÁÙÅÒ ʧ ÉÓ ×ÅÁË ÒÏÃËƗ ÐƜÙ ÃÒÉÔÅÒÉÁ ÂÙ 2ÅÅÓÅƗ ʦʮʮʬ

   $ÉÓÔÁÎÃÅ ÆÒÏÍ ÔÏÐ ÏÆ ÐÉÌÅ ÔÏ ÔÏÐ ÏÆ ÌÁÙÅÒ           ˮ     ʪƚʣʣʣʣʣʣ ÆÔ
   $ÉÓÔÁÎÃÅ ÆÒÏÍ ÔÏÐ ÏÆ ÐÉÌÅ ÔÏ ÂÏÔÔÏÍ ÏÆ ÌÁÙÅÒ        ˮ     ʫƚʭʣʣʣʣʣ ÆÔ
   %ÆÆÅÃÔÉÖÅ ÕÎÉÔ ×ÅÉÇÈÔ ÁÔ ÔÏÐ ÏÆ ÌÁÙÅÒ               ˮ   ʦʪʣƚʣʣʣʣʣʣ ÐÃÆ
   %ÆÆÅÃÔÉÖÅ ÕÎÉÔ ×ÅÉÇÈÔ ÁÔ ÂÏÔÔÏÍ ÏÆ ÌÁÙÅÒ            ˮ   ʦʪʣƚʣʣʣʣʣʣ ÐÃÆ
   5ÎÉÁØÉÁÌ ÃÏÍÐÒÅÓÓÉÖÅ ÓÔÒÅÎÇÔÈ ÁÔ ÔÏÐ ÏÆ ÌÁÙÅÒ       ˮ   ʦʣʨƚʣʣʣʣʣʣ ÐÓÉ
   5ÎÉÁØÉÁÌ ÃÏÍÐÒÅÓÓÉÖÅ ÓÔÒÅÎÇÔÈ ÁÔ ÂÏÔÔÏÍ ÏÆ ÌÁÙÅÒ    ˮ   ʦʣʨƚʣʣʣʣʣʣ ÐÓÉ
   )ÎÉÔÉÁÌ ÍÏÄÕÌÕÓ ÏÆ ÒÏÃË ÁÔ ÔÏÐ ÏÆ ÌÁÙÅÒ             ˮ       ʦʭʣʣʣƚ ÐÓÉ
   )ÎÉÔÉÁÌ ÍÏÄÕÌÕÓ ÏÆ ÒÏÃË ÁÔ ÂÏÔÔÏÍ ÏÆ ÌÁÙÅÒ          ˮ       ʦʭʣʣʣƚ ÐÓÉ
   21$ ÏÆ ÒÏÃË ÁÔ ÔÏÐ ÏÆ ÌÁÙÅÒ                         ˮ       ʣƚʣʣʣʣ ˧
   21$ ÏÆ ÒÏÃË ÁÔ ÂÏÔÔÏÍ ÏÆ ÌÁÙÅÒ                      ˮ       ʣƚʣʣʣʣ ˧
   Ë ÒÍ ÏÆ ÒÏÃË ÁÔ ÔÏÐ ÏÆ ÌÁÙÅÒ                        ˮ    ʣƚʣʣʣʣʧʮʣ
   Ë ÒÍ ÏÆ ÒÏÃË ÁÔ ÂÏÔÔÏÍ ÏÆ ÌÁÙÅÒ                     ˮ    ʣƚʣʣʣʣʧʮʣ

,ÁÙÅÒ ʨ ÉÓ ÍÁÓÓÉÖÅ ÒÏÃËƗ ÐƜÙ ÃÒÉÔÅÒÉÁ ÂÙ ,ÉÁÎÇ ÅÔ ÁÌƚƗ ʧʣʣʮ

   $ÉÓÔÁÎÃÅ ÆÒÏÍ ÔÏÐ ÏÆ ÐÉÌÅ ÔÏ ÔÏÐ ÏÆ ÌÁÙÅÒ           ˮ     ʫƚʭʣʣʣʣʣ ÆÔ
   $ÉÓÔÁÎÃÅ ÆÒÏÍ ÔÏÐ ÏÆ ÐÉÌÅ ÔÏ ÂÏÔÔÏÍ ÏÆ ÌÁÙÅÒ        ˮ    ʦʦƚʭʣʣʣʣʣ ÆÔ
   %ÆÆÅÃÔÉÖÅ ÕÎÉÔ ×ÅÉÇÈÔ ÁÔ ÔÏÐ ÏÆ ÌÁÙÅÒ               ˮ   ʦʪʪƚʣʣʣʣʣʣ ÐÃÆ



   %ÆÆÅÃÔÉÖÅ ÕÎÉÔ ×ÅÉÇÈÔ ÁÔ ÂÏÔÔÏÍ ÏÆ ÌÁÙÅÒ            ˮ   ʦʪʪƚʣʣʣʣʣʣ ÐÃÆ
   5ÎÉÁØÉÁÌ ÃÏÍÐÒÅÓÓÉÖÅ ÓÔÒÅÎÇÔÈ ÁÔ ÔÏÐ ÏÆ ÌÁÙÅÒ       ˮ        ʧʬʨʣƚ ÐÓÉ
   5ÎÉÁØÉÁÌ ÃÏÍÐÒÅÓÓÉÖÅ ÓÔÒÅÎÇÔÈ ÁÔ ÂÏÔÔÏÍ ÏÆ ÌÁÙÅÒ    ˮ        ʨʨʪʣƚ ÐÓÉ
   0ÏÉÓÓÏÎʎÓ ÒÁÔÉÏ ÁÔ ÔÏÐ ÏÆ ÌÁÙÅÒ                     ˮ     ʣƚʦʭʣʣʣʣ
   0ÏÉÓÓÏÎʎÓ ÒÁÔÉÏ ÁÔ ÂÏÔÔÏÍ ÏÆ ÌÁÙÅÒ                  ˮ     ʣƚʦʭʣʣʣʣ
   /ÐÔÉÏÎ ʦƙ )ÎÔÁÃÔ ÒÏÃË ÍÏÄÕÌÕÓ ÁÔ ÔÏÐ ÏÆ ÌÁÙÅÒ       ˮ       ʣƚʣʣʣʣ ÐÓÉ
             )ÎÔÁÃÔ ÒÏÃË ÍÏÄÕÌÕÓ ÁÔ ÂÏÔÔÏÍ ÏÆ ÌÁÙÅÒ    ˮ       ʣƚʣʣʣʣ ÐÓÉ
   /ÐÔÉÏÎ ʦƙ 'ÅÏÌÏÇÉÃ 3ÔÒÅÎÇÔÈ )ÎÄÅØ ÆÏÒ ÌÁÙÅÒ         ˮ    ʨʣƚʣʣʣʣʣʣ
   /ÐÔÉÏÎ ʧƙ 2ÏÃË ÍÁÓÓ ÍÏÄÕÌÕÓ ÁÔ ÔÏÐ ÏÆ ÌÁÙÅÒ         ˮ     ʦƚʨʭʣʣʣʣ ÐÓÉ
             2ÏÃË ÍÁÓÓ ÍÏÄÕÌÕÓ ÁÔ ÂÏÔÔÏÍ ÏÆ ÌÁÙÅÒ      ˮ     ʦƚʩʪʣʣʣʣ ÐÓÉ
   /ÐÔÉÏÎ ʧ ×ÉÌÌ ÕÓÅ ÔÈÅ ÉÎÐÕÔ ÖÁÌÕÅ ÏÆ ÒÏÃË ÍÁÓÓ ÍÏÄÕÌÕÓ ÔÏ ÃÏÍÐÕÔÅ ÔÈÅ ÐƜÙ ÃÕÒÖÅ 
            ÉÎ ÍÁÓÓÉÖÅ ÒÏÃËƚ
   4ÈÅ ÒÏÃË ÔÙÐÅ ÉÓ ƽÓÅÄÉÍÅÎÔÁÒÙƾ ÓÈÁÌÅÓƗ (ÏÅËƜ"ÒÏ×Î -ÁÔÅÒÉÁÌ #ÏÎÓÔÁÎÔ ÍÉ ˮ ʫ

 ƽ$ÅÐÔÈ ÏÆ ÔÈÅ ÌÏ×ÅÓÔ ÓÏÉÌ ÌÁÙÅÒ ÅØÔÅÎÄÓ ʣƚʣʣʣ ÆÔ ÂÅÌÏ× ÔÈÅ ÐÉÌÅ ÔÉÐƾ

ǉǉǉǉ 7ÁÒÎÉÎÇ Ɯ 0ÏÓÓÉÂÌÅ )ÎÐÕÔ $ÁÔÁ %ÒÒÏÒ ǉǉǉǉ

6ÁÌÕÅÓ ÅÎÔÅÒÅÄ ÆÏÒ ÅÆÆÅÃÔÉÖÅ ÕÎÉÔ ×ÅÉÇÈÔ ÏÆ ÒÏÃË ×ÅÒÅ ÏÕÔÓÉÄÅ ÔÈÅ ÌÉÍÉÔÓ ÏÆ 
ʪʣ ÐÃÆ ÔÏ ʦʪʣ ÐÃÆƚ

4ÈÅ ÍÁØÉÍÕÍ ÉÎÐÕÔ ÖÁÌÕÅƗ ÉÎ ÌÁÙÅÒ   ʦƗ ÆÏÒ ÅÆÆÅÃÔÉÖÅ ÕÎÉÔ ×ÅÉÇÈÔ ˮ ʦʪʪƚʣʣ ÐÃÆ

4ÈÉÓ ÄÁÔÁ ÍÁÙ ÂÅ ÅÒÒÏÎÅÏÕÓƚ 0ÌÅÁÓÅ ÃÈÅÃË ÙÏÕÒ ÄÁÔÁƚ

ƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜ
                        3ÕÍÍÁÒÙ ÏÆ )ÎÐÕÔ 3ÏÉÌ 0ÒÏÐÅÒÔÉÅÓ
ƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜ

,ÁÙÅÒ         3ÏÉÌ 4ÙÐÅ          ,ÁÙÅÒ      %ÆÆÅÃÔÉÖÅ    !ÎÇÌÅ ÏÆ     5ÎÉÁØÉÁÌ      
              %ʪʣ                    2ÏÃË -ÁÓÓ    'ÅÏÌÏÇÉÃ     )ÎÔƚ 2ÏÃË   
(ÏÅËƜ"ÒÏ×Î                
 .ÕÍƚ           .ÁÍÅ             $ÅÐÔÈ       5ÎÉÔ 7Ôƚ    &ÒÉÃÔÉÏÎ        ÑÕ         
21$ ˧         ÏÒ           ËÐÙ        -ÏÄÕÌÕÓ     3ÔÒÅÎÇÔÈ      -ÏÄÕÌÕÓ     -ÁÔÅÒÉÁÌ
    0ÏÉÓÓÏÎʎÓ   
          ƽÐƜÙ #ÕÒÖÅ 4ÙÐÅƾ        ÆÔ           ÐÃÆ          ÄÅÇƚ         ÐÓÉ        
              ËÒÍ          ÐÃÉ          ÐÓÉ         )ÎÄÅØ         ÐÓÉ       )ÎÄÅØƗ 
ÍÉ      2ÁÔÉÏ     
ƜƜƜƜƜ   ƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜ   ƜƜƜƜƜƜƜƜƜƜ   ƜƜƜƜƜƜƜƜƜƜ   ƜƜƜƜƜƜƜƜƜƜ   ƜƜƜƜƜƜƜƜƜƜ   
ƜƜƜƜƜƜƜƜƜƜ   ƜƜƜƜƜƜƜƜƜƜ   ƜƜƜƜƜƜƜƜƜƜ   ƜƜƜƜƜƜƜƜƜƜ   ƜƜƜƜƜƜƜƜƜƜ   ƜƜƜƜƜƜƜƜƜƜ   
ƜƜƜƜƜƜƜƜƜƜ   ƜƜƜƜƜƜƜƜƜƜ   
  ʦ            3ÁÎÄ                 ʣƚʣʣ     ʦʧʧƚʣʣʣʣ      ʨʩƚʣʣʣʣ       ƜƜ         
 ƜƜ           ƜƜ         ÄÅÆÁÕÌÔ        ƜƜ           ƜƜ             ʣƚʣʣ         
ʣƚʣʣ         ʣƚʣʣ
          ƽ2ÅÅÓÅƗ ÅÔ ÁÌƚƾ         ʪƚʣʣʣʣ     ʦʧʧƚʣʣʣʣ      ʨʩƚʣʣʣʣ       ƜƜ         
 ƜƜ           ƜƜ         ÄÅÆÁÕÌÔ        ƜƜ           ƜƜ             ʣƚʣʣ         



ʣƚʣʣ         ʣƚʣʣ
  ʧ            7ÅÁË               ʪƚʣʣʣʣ     ʦʪʣƚʣʣʣʣ       ƜƜ         ʦʣʨƚʣʣʣʣ     
   ʣƚʣʣ     ʧƚʮʣ%Ɯʣʪ       ƜƜ           ʦʭʣʣʣƚ       ƜƜ             ʣƚʣʣ         
ʣƚʣʣ         ʣƚʣʣ
               2ÏÃË               ʫƚʭʣʣʣ     ʦʪʣƚʣʣʣʣ       ƜƜ         ʦʣʨƚʣʣʣʣ     
   ʣƚʣʣ     ʧƚʮʣ%Ɯʣʪ       ƜƜ           ʦʭʣʣʣƚ       ƜƜ             ʣƚʣʣ         
ʣƚʣʣ         ʣƚʣʣ
  ʨ           -ÁÓÓÉÖÅ             ʫƚʭʣʣʣ     ʦʪʪƚʣʣʣʣ       ƜƜ            ʧʬʨʣƚ     
 ƜƜ           ƜƜ           ƜƜ           ʦƚʨʭʣʣ      ʨʣƚʣʣʣʣ         ʣƚʣʣ       
ʫƚʣʣʣʣ       ʣƚʦʭʣʣ
               2ÏÃË              ʦʦƚʭʣʣʣ     ʦʪʪƚʣʣʣʣ       ƜƜ            ʨʨʪʣƚ     
 ƜƜ           ƜƜ           ƜƜ                       ʨʣƚʣʣʣʣ         ʣƚʣʣ       
ʫƚʣʣʣʣ       ʣƚʦʭʣʣ

ƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜ
                       -ÏÄÉÆÉÃÁÔÉÏÎ &ÁÃÔÏÒÓ ÆÏÒ ÐƜÙ #ÕÒÖÅÓ
ƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜ

$ÉÓÔÒÉÂÕÔÉÏÎ ÏÆ ÐƜÙ ÍÏÄÉÆÉÅÒÓ ×ÉÔÈ ÄÅÐÔÈ ÄÅÆÉÎÅÄ ÕÓÉÎÇ ʧ ÐÏÉÎÔÓ

0ÏÉÎÔ      $ÅÐÔÈ 8         ÐƜÍÕÌÔ         ÙƜÍÕÌÔ
 .Ïƚ          ÆÔ
ƜƜƜƜƜ     ƜƜƜƜƜƜƜƜƜƜ     ƜƜƜƜƜƜƜƜƜƜ     ƜƜƜƜƜƜƜƜƜƜ
  ʦ            ʣƚʣʣʣ         ʣƚʭʣʣʣ         ʦƚʣʣʣʣ
  ʧ            ʭƚʣʣʣ         ʣƚʭʣʣʣ         ʦƚʣʣʣʣ

ƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜ
                               3ÔÁÔÉÃ ,ÏÁÄÉÎÇ 4ÙÐÅ
ƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜ

3ÔÁÔÉÃ ÌÏÁÄÉÎÇ ÃÒÉÔÅÒÉÁ ×ÅÒÅ ÕÓÅÄ ×ÈÅÎ ÃÏÍÐÕÔÉÎÇ ÐƜÙ ÃÕÒÖÅÓ ÆÏÒ ÁÌÌ ÁÎÁÌÙÓÅÓƚ

ƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜ
                0ÉÌÅƜÈÅÁÄ ,ÏÁÄÉÎÇ ÁÎÄ 0ÉÌÅƜÈÅÁÄ &ÉØÉÔÙ #ÏÎÄÉÔÉÏÎÓ
ƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜ

.ÕÍÂÅÒ ÏÆ ÌÏÁÄÓ ÓÐÅÃÉÆÉÅÄ ˮ ʦ

,ÏÁÄ    ,ÏÁÄ         #ÏÎÄÉÔÉÏÎ               #ÏÎÄÉÔÉÏÎ            !ØÉÁÌ 4ÈÒÕÓÔ      
#ÏÍÐÕÔÅ 4ÏÐ Ù     2ÕÎ !ÎÁÌÙÓÉÓ 
 .Ïƚ    4ÙÐÅ             ʦ                       ʧ                 &ÏÒÃÅƗ ÌÂÓ      
ÖÓƚ 0ÉÌÅ ,ÅÎÇÔÈ



ƜƜƜƜƜ   ƜƜƜƜ   ƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜ   ƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜ   ƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜ   
ƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜ    ƜƜƜƜƜƜƜƜƜƜƜƜ 
   ʦ     ʧ     6 ˮ       ʫʨʫʧʣƚ ÌÂÓ   3 ˮ       ʣƚʣʣʣʣ ÉÎƳÉÎ            ʨʣʬʭʣʣƚ     
    .Ï               9ÅÓ

6 ˮ ÓÈÅÁÒ ÆÏÒÃÅ ÁÐÐÌÉÅÄ ÎÏÒÍÁÌ ÔÏ ÐÉÌÅ ÁØÉÓ
- ˮ ÂÅÎÄÉÎÇ ÍÏÍÅÎÔ ÁÐÐÌÉÅÄ ÔÏ ÐÉÌÅ ÈÅÁÄ
Ù ˮ ÌÁÔÅÒÁÌ ÄÅÆÌÅÃÔÉÏÎ ÎÏÒÍÁÌ ÔÏ ÐÉÌÅ ÁØÉÓ
3 ˮ ÐÉÌÅ ÓÌÏÐÅ ÒÅÌÁÔÉÖÅ ÔÏ ÏÒÉÇÉÎÁÌ ÐÉÌÅ ÂÁÔÔÅÒ ÁÎÇÌÅ
2 ˮ ÒÏÔÁÔÉÏÎÁÌ ÓÔÉÆÆÎÅÓÓ ÁÐÐÌÉÅÄ ÔÏ ÐÉÌÅ ÈÅÁÄ
6ÁÌÕÅÓ ÏÆ ÔÏÐ Ù ÖÓƚ ÐÉÌÅ ÌÅÎÇÔÈÓ ÃÁÎ ÂÅ ÃÏÍÐÕÔÅÄ ÏÎÌÙ ÆÏÒ ÌÏÁÄ ÔÙÐÅÓ ×ÉÔÈ
ÓÐÅÃÉÆÉÅÄ ÓÈÅÁÒ ÌÏÁÄÉÎÇ ƽ,ÏÁÄ 4ÙÐÅÓ ʦƗ ʧƗ ÁÎÄ ʨƾƚ
4ÈÒÕÓÔ ÆÏÒÃÅ ÉÓ ÁÓÓÕÍÅÄ ÔÏ ÂÅ ÁÃÔÉÎÇ ÁØÉÁÌÌÙ ÆÏÒ ÁÌÌ ÐÉÌÅ ÂÁÔÔÅÒ ÁÎÇÌÅÓƚ

ƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜ
     #ÏÍÐÕÔÁÔÉÏÎÓ ÏÆ .ÏÍÉÎÁÌ -ÏÍÅÎÔ #ÁÐÁÃÉÔÙ ÁÎÄ .ÏÎÌÉÎÅÁÒ "ÅÎÄÉÎÇ 3ÔÉÆÆÎÅÓÓ
ƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜ

!ØÉÁÌ ÔÈÒÕÓÔ ÆÏÒÃÅ ÖÁÌÕÅÓ ×ÅÒÅ ÄÅÔÅÒÍÉÎÅÄ ÆÒÏÍ ÐÉÌÅƜÈÅÁÄ ÌÏÁÄÉÎÇ ÃÏÎÄÉÔÉÏÎÓ

.ÕÍÂÅÒ ÏÆ 0ÉÌÅ 3ÅÃÔÉÏÎÓ !ÎÁÌÙÚÅÄ ˮ ʦ

0ÉÌÅ 3ÅÃÔÉÏÎ .Ïƚ ʦƙ
ƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜ
-ÏÍÅÎÔƜÃÕÒÖÁÔÕÒÅ ÐÒÏÐÅÒÔÉÅÓ ×ÅÒÅ ÄÅÒÉÖÅÄ ÆÒÏÍ ÅÌÁÓÔÉÃ ÓÅÃÔÉÏÎ ÐÒÏÐÅÒÔÉÅÓ

ƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜ
           ,ÁÙÅÒÉÎÇ #ÏÒÒÅÃÔÉÏÎ %ÑÕÉÖÁÌÅÎÔ $ÅÐÔÈÓ ÏÆ 3ÏÉÌ Ÿ 2ÏÃË ,ÁÙÅÒÓ
ƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜ

         4ÏÐ ÏÆ    %ÑÕÉÖÁÌÅÎÔ                                                
          ,ÁÙÅÒ     4ÏÐ $ÅÐÔÈ  3ÁÍÅ ,ÁÙÅÒ  ,ÁÙÅÒ ÉÓ        &ʣ          &ʦ    
,ÁÙÅÒ     "ÅÌÏ×       "ÅÌÏ×      4ÙÐÅ !Ó    2ÏÃË ÏÒ     )ÎÔÅÇÒÁÌ    )ÎÔÅÇÒÁÌ 
 .Ïƚ    0ÉÌÅ (ÅÁÄ   'ÒÎÄ 3ÕÒÆ     ,ÁÙÅÒ     ÉÓ "ÅÌÏ×    ÆÏÒ ,ÁÙÅÒ   ÆÏÒ ,ÁÙÅÒ
           ÆÔ          ÆÔ         !ÂÏÖÅ    2ÏÃË ,ÁÙÅÒ      ÌÂÓ         ÌÂÓ   
ƜƜƜƜƜ  ƜƜƜƜƜƜƜƜƜƜ  ƜƜƜƜƜƜƜƜƜƜ  ƜƜƜƜƜƜƜƜƜƜ  ƜƜƜƜƜƜƜƜƜƜ  ƜƜƜƜƜƜƜƜƜƜ  ƜƜƜƜƜƜƜƜƜƜ
  ʦ          ʣƚʣʣ        ʣƚʣʣ      .ƚ!ƚ        .Ï            ʣƚʣʣ      ʪʫʨʫʧƚ
  ʧ        ʪƚʣʣʣʣ      ʪƚʣʣʣʣ      .Ï          9ÅÓ         .ƚ!ƚ          .ƚ!ƚ    
  ʨ        ʫƚʭʣʣʣ      ʫƚʭʣʣʣ      .Ï          9ÅÓ         .ƚ!ƚ          .ƚ!ƚ    

.ÏÔÅÓƙ 4ÈÅ &ʣ ÉÎÔÅÇÒÁÌ ÏÆ ,ÁÙÅÒ Î˩ʦ ÅÑÕÁÌÓ ÔÈÅ ÓÕÍ ÏÆ ÔÈÅ &ʣ ÁÎÄ &ʦ ÉÎÔÅÇÒÁÌÓ 
       ÆÏÒ ,ÁÙÅÒ Îƚ ,ÁÙÅÒÉÎÇ ÃÏÒÒÅÃÔÉÏÎ ÅÑÕÉÖÁÌÅÎÔ ÄÅÐÔÈÓ ÁÒÅ ÃÏÍÐÕÔÅÄ ÏÎÌÙ 
       ÆÏÒ ÓÏÉÌ ÔÙÐÅÓ ×ÉÔÈ ÂÏÔÈ ÓÈÁÌÌÏ×ƜÄÅÐÔÈ ÁÎÄ ÄÅÅÐƜÄÅÐÔÈ ÅØÐÒÅÓÓÉÏÎÓ ÆÏÒ 
       ÐÅÁË ÌÁÔÅÒÁÌ ÌÏÁÄ ÔÒÁÎÓÆÅÒƚ 4ÈÅÓÅ ÓÏÉÌ ÔÙÐÅÓ ÁÒÅ ÓÏÆÔ ÁÎÄ ÓÔÉÆÆ ÃÌÁÙÓƗ 
       ÎÏÎƜÌÉÑÕÅÆÉÅÄ ÓÁÎÄÓƗ ÁÎÄ ÃÅÍÅÎÔÅÄ ÃƜÐÈÉ ÓÏÉÌƚ 



ƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜ
                 #ÏÍÐÕÔÅÄ 6ÁÌÕÅÓ ÏÆ 0ÉÌÅ ,ÏÁÄÉÎÇ ÁÎÄ $ÅÆÌÅÃÔÉÏÎ
                   ÆÏÒ ,ÁÔÅÒÁÌ ,ÏÁÄÉÎÇ ÆÏÒ ,ÏÁÄ #ÁÓÅ .ÕÍÂÅÒ ʦ
ƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜ

0ÉÌÅƜÈÅÁÄ ÃÏÎÄÉÔÉÏÎÓ ÁÒÅ 3ÈÅÁÒ ÁÎÄ 0ÉÌÅƜÈÅÁÄ 2ÏÔÁÔÉÏÎ ƽ,ÏÁÄÉÎÇ 4ÙÐÅ ʧƾ

3ÈÅÁÒ ÆÏÒÃÅ ÁÔ ÐÉÌÅ ÈÅÁÄ                               ˮ      ʫʨʫʧʣƚʣ ÌÂÓ
2ÏÔÁÔÉÏÎ ÏÆ ÐÉÌÅ ÈÅÁÄ                                  ˮ    ʣƚʣʣʣ%˩ʣʣ ÒÁÄÉÁÎÓ
!ØÉÁÌ ÌÏÁÄ ÁÔ ÐÉÌÅ ÈÅÁÄ                                ˮ     ʨʣʬʭʣʣƚʣ ÌÂÓ

ƽ:ÅÒÏ ÓÌÏÐÅ ÆÏÒ ÔÈÉÓ ÌÏÁÄ ÉÎÄÉÃÁÔÅÓ ÆÉØÅÄƜÈÅÁÄ ÃÏÎÄÉÔÉÏÎÓƾ

   $ÅÐÔÈ    $ÅÆÌÅÃÔƚ    "ÅÎÄÉÎÇ     3ÈÅÁÒ      3ÌÏÐÅ      4ÏÔÁÌ     "ÅÎÄÉÎÇ   3ÏÉÌ 
2ÅÓƚ  3ÏÉÌ 3ÐÒƚ  $ÉÓÔÒÉÂƚ  
     8          Ù       -ÏÍÅÎÔ      &ÏÒÃÅ        3       3ÔÒÅÓÓ    3ÔÉÆÆÎÅÓÓ      Ð 
      %Óǉ(     ,ÁÔƚ ,ÏÁÄ 
   ÆÅÅÔ      ÉÎÃÈÅÓ     ÉÎƜÌÂÓ       ÌÂÓ      ÒÁÄÉÁÎÓ     ÐÓÉǉ      ÌÂƜÉÎʉʧ    
ÌÂƳÉÎÃÈ    ÌÂƳÉÎÃÈ    ÌÂƳÉÎÃÈ  
ƜƜƜƜƜƜƜƜƜƜ ƜƜƜƜƜƜƜƜƜƜ ƜƜƜƜƜƜƜƜƜƜ ƜƜƜƜƜƜƜƜƜƜ ƜƜƜƜƜƜƜƜƜƜ ƜƜƜƜƜƜƜƜƜƜ ƜƜƜƜƜƜƜƜƜƜ 
ƜƜƜƜƜƜƜƜƜƜ ƜƜƜƜƜƜƜƜƜƜ ƜƜƜƜƜƜƜƜƜƜ 
      ʣƚʣʣ    ʣƚʣʧʮʫʮ  Ɯʩʨʫʮʣʦʪƚ     ʫʨʫʧʣƚ       ʣƚʣʣ      ʦʧʪʫƚ   ʧƚʮʬ%˩ʦʦ       
ʣƚʣʣ       ʣƚʣʣ       ʣƚʣʣ
    ʣƚʦʦʭʣ    ʣƚʣʧʮʫʭ  Ɯʩʧʬʭʮʧʩƚ     ʫʨʫʦʬƚ  Ɯʧƚʣʫ%Ɯʣʪ      ʦʧʨʬƚ   ʧƚʮʬ%˩ʦʦ     
Ɯʩƚʣʮʭ   ʦʮʪƚʪʧʧʧ       ʣƚʣʣ
    ʣƚʧʨʫʣ    ʣƚʣʧʮʫʩ  Ɯʩʦʭʭʭʨʨƚ     ʫʨʫʣʭƚ  Ɯʩƚʣʭ%Ɯʣʪ      ʦʧʦʬƚ   ʧƚʮʬ%˩ʦʦ     
Ɯʭƚʦʭʩ   ʨʮʦƚʣʩʩʨ       ʣƚʣʣ
    ʣƚʨʪʩʣ    ʣƚʣʧʮʪʫ  Ɯʩʣʮʭʬʪʣƚ     ʫʨʪʮʩƚ  Ɯʫƚʣʪ%Ɯʣʪ      ʦʦʮʬƚ   ʧƚʮʬ%˩ʦʦ    
Ɯʦʧƚʧʩʫ   ʪʭʫƚʪʫʫʪ       ʣƚʣʣ
    ʣƚʩʬʧʣ    ʣƚʣʧʮʩʫ  Ɯʩʣʣʭʫʭʧƚ     ʫʨʪʬʩƚ  Ɯʬƚʮʭ%Ɯʣʪ      ʦʦʬʭƚ   ʧƚʮʬ%˩ʦʦ    
Ɯʦʫƚʧʬʩ   ʬʭʧƚʣʭʭʫ       ʣƚʣʣ
    ʣƚʪʮʣʣ    ʣƚʣʧʮʨʩ  Ɯʨʮʦʭʫʨʮƚ     ʫʨʪʩʭƚ  Ɯʮƚʭʬ%Ɯʣʪ      ʦʦʪʭƚ   ʧƚʮʬ%˩ʦʦ    
Ɯʧʣƚʧʪʪ   ʮʬʬƚʫʦʣʭ       ʣƚʣʣ
    ʣƚʬʣʭʣ    ʣƚʣʧʮʦʭ  Ɯʨʭʧʭʫʧʮƚ     ʫʨʪʦʫƚ  Ɯʦƚʦʬ%Ɯʣʩ      ʦʦʨʭƚ   ʧƚʮʬ%˩ʦʦ    
Ɯʧʩƚʦʬʮ      ʦʦʬʨƚ       ʣƚʣʣ
    ʣƚʭʧʫʣ    ʣƚʣʧʮʣʦ  Ɯʨʬʨʭʫʪʮƚ     ʫʨʩʬʮƚ  Ɯʦƚʨʪ%Ɯʣʩ      ʦʦʦʮƚ   ʧƚʮʬ%˩ʦʦ    
Ɯʧʭƚʣʨʫ      ʦʨʫʮƚ       ʣƚʣʣ
    ʣƚʮʩʩʣ    ʣƚʣʧʭʭʣ  Ɯʨʫʩʭʬʨʬƚ     ʫʨʩʨʬƚ  Ɯʦƚʪʨ%Ɯʣʩ      ʦʣʮʮƚ   ʧƚʮʬ%˩ʦʦ    
Ɯʨʦƚʭʦʫ      ʦʪʫʩƚ       ʣƚʣʣ
    ʦƚʣʫʧʣ    ʣƚʣʧʭʪʬ  Ɯʨʪʪʭʭʬʧƚ     ʫʨʨʭʮƚ  Ɯʦƚʬʣ%Ɯʣʩ      ʦʣʬʮƚ   ʧƚʮʬ%˩ʦʦ    
Ɯʨʪƚʪʣʭ      ʦʬʫʣƚ       ʣƚʣʣ
    ʦƚʦʭʣʣ    ʣƚʣʧʭʨʧ  Ɯʨʩʫʮʣʬʣƚ     ʫʨʨʨʬƚ  Ɯʦƚʭʬ%Ɯʣʩ      ʦʣʫʣƚ   ʧƚʮʬ%˩ʦʦ    
Ɯʨʮƚʦʣʪ      ʦʮʪʪƚ       ʣƚʣʣ
    ʦƚʧʮʭʣ    ʣƚʣʧʭʣʩ  Ɯʨʨʬʮʨʩʣƚ     ʫʨʧʬʮƚ  Ɯʧƚʣʨ%Ɯʣʩ      ʦʣʩʣƚ   ʧƚʮʬ%˩ʦʦ    
Ɯʩʧƚʪʮʫ      ʧʦʪʦƚ       ʣƚʣʣ
    ʦƚʩʦʫʣ    ʣƚʣʧʬʬʪ  Ɯʨʧʭʮʫʭʭƚ     ʫʨʧʦʫƚ  Ɯʧƚʦʮ%Ɯʣʩ      ʦʣʧʦƚ   ʧƚʮʬ%˩ʦʦ    
Ɯʩʪƚʮʬʨ      ʧʨʩʫƚ       ʣƚʣʣ



    ʦƚʪʨʩʣ    ʣƚʣʧʬʩʧ  Ɯʨʧʣʣʦʧʦƚ     ʫʨʦʩʮƚ  Ɯʧƚʨʩ%Ɯʣʩ      ʦʣʣʦƚ   ʧƚʮʬ%˩ʦʦ    
Ɯʩʮƚʧʧʭ      ʧʪʩʧƚ       ʣƚʣʣ
    ʦƚʫʪʧʣ    ʣƚʣʧʬʣʭ  Ɯʨʦʦʣʫʩʬƚ     ʫʨʣʬʬƚ  Ɯʧƚʩʮ%Ɯʣʩ   ʮʭʦƚʪʣʮʨ   ʧƚʮʬ%˩ʦʦ    
Ɯʪʧƚʨʪʧ      ʧʬʨʬƚ       ʣƚʣʣ
    ʦƚʬʬʣʣ    ʣƚʣʧʫʬʧ  Ɯʨʣʧʦʧʬʦƚ     ʫʨʣʣʣƚ  Ɯʧƚʫʩ%Ɯʣʩ   ʮʫʦƚʮʮʫʭ   ʧƚʮʬ%˩ʦʦ    
Ɯʪʪƚʨʨʮ      ʧʮʨʨƚ       ʣƚʣʣ
    ʦƚʭʭʭʣ    ʣƚʣʧʫʨʨ  Ɯʧʮʨʦʮʮʮƚ     ʫʧʮʧʣƚ  Ɯʧƚʬʭ%Ɯʣʩ   ʮʩʧƚʪʣʬʦ   ʧƚʮʬ%˩ʦʦ    
Ɯʪʭƚʦʭʣ      ʨʦʧʭƚ       ʣƚʣʣ
    ʧƚʣʣʫʣ    ʣƚʣʧʪʮʨ  Ɯʧʭʩʧʭʨʭƚ     ʫʧʭʨʫƚ  Ɯʧƚʮʧ%Ɯʣʩ   ʮʧʨƚʣʩʦʪ   ʧƚʮʬ%˩ʦʦ    
Ɯʫʣƚʭʫʭ      ʨʨʧʩƚ       ʣƚʣʣ
    ʧƚʦʧʩʣ    ʣƚʣʧʪʪʦ  Ɯʧʬʪʨʬʮʩƚ     ʫʧʬʩʭƚ  Ɯʨƚʣʪ%Ɯʣʩ   ʮʣʨƚʫʣʦʩ   ʧƚʮʬ%˩ʦʦ    
Ɯʫʨƚʨʮʬ      ʨʪʦʮƚ       ʣƚʣʣ
    ʧƚʧʩʧʣ    ʣƚʣʧʪʣʬ  Ɯʧʫʫʩʭʬʣƚ     ʫʧʫʪʫƚ  Ɯʨƚʦʭ%Ɯʣʩ   ʭʭʩƚʦʭʬʬ   ʧƚʮʬ%˩ʦʦ    
Ɯʫʪƚʬʫʦ      ʨʬʦʪƚ       ʣƚʣʣ
    ʧƚʨʫʣʣ    ʣƚʣʧʩʫʦ  Ɯʧʪʬʫʣʬʨƚ     ʫʧʪʫʧƚ  Ɯʨƚʨʦ%Ɯʣʩ   ʭʫʩƚʭʣʦʫ   ʧƚʮʬ%˩ʦʦ    
Ɯʫʬƚʮʪʨ      ʨʮʦʣƚ       ʣƚʣʣ
    ʧƚʩʬʭʣ    ʣƚʣʧʩʦʨ  Ɯʧʩʭʬʩʣʬƚ     ʫʧʩʫʩƚ  Ɯʨƚʩʨ%Ɯʣʩ   ʭʩʪƚʩʩʩʣ   ʧƚʮʬ%˩ʦʦ    
Ɯʫʮƚʮʫʭ      ʩʦʣʫƚ       ʣƚʣʣ
    ʧƚʪʮʫʣ    ʣƚʣʧʨʫʩ  Ɯʧʨʮʭʭʬʫƚ     ʫʧʨʫʩƚ  Ɯʨƚʪʩ%Ɯʣʩ   ʭʧʫƚʦʦʫʣ   ʧƚʮʬ%˩ʦʦ    
Ɯʬʦƚʭʣʣ      ʩʨʣʦƚ       ʣƚʣʣ
    ʧƚʬʦʩʣ    ʣƚʣʧʨʦʨ  Ɯʧʨʦʣʩʭʩƚ     ʫʧʧʫʦƚ  Ɯʨƚʫʫ%Ɯʣʩ   ʭʣʫƚʭʦʭʨ   ʧƚʮʬ%˩ʦʦ    
Ɯʬʨƚʩʩʩ      ʩʩʮʬƚ       ʣƚʣʣ
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ʦƚʦʭʪʭ   ʦʦʬƚʨʩʫʬ       ʣƚʣʣ
    ʮƚʧʣʩʣ   Ɯʣƚʣʦʪʣʩ     Ɯʨʭʮʬƚ    Ɯʫʣƚʧʧʩ  Ɯʪƚʦʫ%Ɯʣʩ   ʨʣʨƚʧʩʪʦ   ʧƚʮʬ%˩ʦʦ     
ʦƚʧʩʬʨ   ʦʦʬƚʩʩʩʨ       ʣƚʣʣ
    ʮƚʨʧʧʣ   Ɯʣƚʣʦʪʬʬ     Ɯʨʬʪʫƚ    Ɯʪʭƚʩʦʩ  Ɯʪƚʦʫ%Ɯʣʩ   ʨʣʨƚʧʦʩʨ   ʧƚʮʬ%˩ʦʦ     
ʦƚʨʣʮʣ   ʦʦʬƚʪʩʧʣ       ʣƚʣʣ
    ʮƚʩʩʣʣ   Ɯʣƚʣʦʫʪʣ     Ɯʨʫʦʧƚ    Ɯʪʫƚʪʦʬ  Ɯʪƚʦʫ%Ɯʣʩ   ʨʣʨƚʦʭʨʣ   ʧƚʮʬ%˩ʦʦ     
ʦƚʨʬʣʬ   ʦʦʬƚʫʨʮʫ       ʣƚʣʣ
    ʮƚʪʪʭʣ   Ɯʣƚʣʦʬʧʨ     Ɯʨʩʫʫƚ    Ɯʪʩƚʪʨʧ  Ɯʪƚʦʫ%Ɯʣʩ   ʨʣʨƚʦʪʦʦ   ʧƚʮʬ%˩ʦʦ     
ʦƚʩʨʧʫ   ʦʦʬƚʬʨʬʧ       ʣƚʣʣ
    ʮƚʫʬʫʣ   Ɯʣƚʣʦʬʮʫ     Ɯʨʨʦʬƚ    Ɯʪʧƚʩʫʣ  Ɯʪƚʦʫ%Ɯʣʩ   ʨʣʨƚʦʦʭʫ   ʧƚʮʬ%˩ʦʦ     
ʦƚʩʮʩʫ   ʦʦʬƚʭʨʩʭ       ʣƚʣʣ
    ʮƚʬʮʩʣ   Ɯʣƚʣʦʭʫʮ     Ɯʨʦʫʪƚ    Ɯʪʣƚʨʣʣ  Ɯʪƚʦʫ%Ɯʣʩ   ʨʣʨƚʣʭʪʩ   ʧƚʮʬ%˩ʦʦ     
ʦƚʪʪʫʫ   ʦʦʬƚʮʨʧʩ       ʣƚʣʣ
    ʮƚʮʦʧʣ   Ɯʣƚʣʦʮʩʧ     Ɯʨʣʦʣƚ    Ɯʩʭƚʣʪʦ  Ɯʪƚʦʫ%Ɯʣʩ   ʨʣʨƚʣʪʦʪ   ʧƚʮʬ%˩ʦʦ     
ʦƚʫʦʭʭ   ʦʦʭƚʣʧʮʮ       ʣƚʣʣ
   ʦʣƚʣʨʣʣ   Ɯʣƚʣʧʣʦʪ     Ɯʧʭʪʧƚ    Ɯʩʪƚʬʦʪ  Ɯʪƚʦʫ%Ɯʣʩ   ʨʣʨƚʣʦʫʮ   ʧƚʮʬ%˩ʦʦ     
ʦƚʫʭʦʦ   ʦʦʭƚʦʧʬʩ       ʣƚʣʣ
   ʦʣƚʦʩʭʣ   Ɯʣƚʣʧʣʭʭ     Ɯʧʫʮʣƚ    Ɯʩʨƚʧʮʦ  Ɯʪƚʦʫ%Ɯʣʩ   ʨʣʧƚʮʭʦʫ   ʧƚʮʬ%˩ʦʦ     
ʦƚʬʩʨʪ   ʦʦʭƚʧʧʩʭ       ʣƚʣʣ
   ʦʣƚʧʫʫʣ   Ɯʣƚʣʧʦʫʦ     Ɯʧʪʧʩƚ    Ɯʩʣƚʬʬʭ  Ɯʪƚʦʫ%Ɯʣʩ   ʨʣʧƚʮʩʪʪ   ʧƚʮʬ%˩ʦʦ     
ʦƚʭʣʪʮ   ʦʦʭƚʨʧʧʨ       ʣƚʣʣ



   ʦʣƚʨʭʩʣ   Ɯʣƚʣʧʧʨʩ     Ɯʧʨʪʫƚ    Ɯʨʭƚʦʬʫ  Ɯʪƚʦʫ%Ɯʣʩ   ʨʣʧƚʮʣʭʬ   ʧƚʮʬ%˩ʦʦ     
ʦƚʭʫʭʪ   ʦʦʭƚʩʦʮʬ       ʣƚʣʣ
   ʦʣƚʪʣʧʣ   Ɯʣƚʣʧʨʣʬ     Ɯʧʦʭʨƚ    Ɯʨʪƚʩʭʫ  Ɯʪƚʦʫ%Ɯʣʩ   ʨʣʧƚʭʬʦʣ   ʧƚʮʬ%˩ʦʦ     
ʦƚʮʨʦʧ   ʦʦʭƚʪʦʬʣ       ʣƚʣʣ
   ʦʣƚʫʧʣʣ   Ɯʣƚʣʧʨʭʣ     Ɯʧʣʣʫƚ    Ɯʨʧƚʬʣʬ  Ɯʪƚʦʫ%Ɯʣʩ   ʨʣʧƚʭʨʧʩ   ʧƚʮʬ%˩ʦʦ     
ʦƚʮʮʩʣ   ʦʦʭƚʫʦʩʩ       ʣƚʣʣ
   ʦʣƚʬʨʭʣ   Ɯʣƚʣʧʩʪʨ     Ɯʦʭʧʫƚ    Ɯʧʮƚʭʨʮ  Ɯʪƚʦʫ%Ɯʣʩ   ʨʣʧƚʬʮʨʣ   ʧƚʮʬ%˩ʦʦ     
ʧƚʣʪʫʭ   ʦʦʭƚʬʦʦʬ       ʣƚʣʣ
   ʦʣƚʭʪʫʣ   Ɯʣƚʣʧʪʧʫ     Ɯʦʫʩʦƚ    Ɯʧʫƚʭʭʧ  Ɯʪƚʦʫ%Ɯʣʩ   ʨʣʧƚʬʪʧʬ   ʧƚʮʬ%˩ʦʦ     
ʧƚʦʦʮʭ   ʦʦʭƚʭʣʮʣ       ʣƚʣʣ
   ʦʣƚʮʬʩʣ   Ɯʣƚʣʧʫʣʣ     Ɯʦʩʪʧƚ    Ɯʧʨƚʭʨʪ  Ɯʪƚʦʫ%Ɯʣʩ   ʨʣʧƚʬʦʦʩ   ʧƚʮʬ%˩ʦʦ     
ʧƚʦʭʧʮ   ʦʦʭƚʮʣʫʧ       ʣƚʣʣ
   ʦʦƚʣʮʧʣ   Ɯʣƚʣʧʫʬʨ     Ɯʦʧʪʮƚ    Ɯʧʣƚʬʣʣ  Ɯʪƚʦʫ%Ɯʣʩ   ʨʣʧƚʫʫʮʧ   ʧƚʮʬ%˩ʦʦ     
ʧƚʧʩʫʦ   ʦʦʮƚʣʣʨʩ       ʣƚʣʣ
   ʦʦƚʧʦʣʣ   Ɯʣƚʣʧʬʩʫ     Ɯʦʣʫʦƚ    Ɯʦʬƚʩʬʩ  Ɯʪƚʦʫ%Ɯʣʩ   ʨʣʧƚʫʧʫʣ   ʧƚʮʬ%˩ʦʦ     
ʧƚʨʣʮʩ   ʦʦʮƚʦʣʣʫ       ʣƚʣʣ
   ʦʦƚʨʧʭʣ   Ɯʣƚʣʧʭʦʮ   Ɯʭʪʭƚʫʩʮ    Ɯʦʩƚʦʫʣ  Ɯʪƚʦʫ%Ɯʣʩ   ʨʣʧƚʪʭʦʮ   ʧƚʮʬ%˩ʦʦ     
ʧƚʨʬʧʭ   ʦʦʮƚʦʮʬʭ       ʣƚʣʣ
   ʦʦƚʩʩʫʣ   Ɯʣƚʣʧʭʮʧ   Ɯʫʪʦƚʩʩʨ    Ɯʦʣƚʬʪʪ  Ɯʪƚʦʫ%Ɯʣʩ   ʨʣʧƚʪʨʫʫ   ʧƚʮʬ%˩ʦʦ     
ʧƚʩʨʫʨ   ʦʦʮƚʧʮʩʮ       ʣƚʣʣ
   ʦʦƚʪʫʩʣ   Ɯʣƚʣʧʮʫʪ   Ɯʩʨʮƚʨʪʦ     Ɯʬƚʧʫʣ  Ɯʪƚʦʫ%Ɯʣʩ   ʨʣʧƚʩʮʣʨ   ʧƚʮʬ%˩ʦʦ     
ʧƚʩʮʮʭ   ʦʦʮƚʨʮʧʣ       ʣƚʣʣ
   ʦʦƚʫʭʧʣ   Ɯʣƚʣʨʣʨʭ   Ɯʧʧʧƚʧʩʫ     Ɯʨƚʫʬʪ  Ɯʪƚʦʫ%Ɯʣʩ   ʨʣʧƚʩʩʧʮ   ʧƚʮʬ%˩ʦʦ     
ʧƚʪʫʨʪ   ʦʦʮƚʩʭʮʦ       ʣƚʣʣ
   ʦʦƚʭʣʣʣ   Ɯʣƚʣʨʦʦʦ       ʣƚʣʣ       ʣƚʣʣ  Ɯʪƚʦʫ%Ɯʣʩ   ʨʣʧƚʨʮʩʩ   ʧƚʮʬ%˩ʦʦ     
ʧƚʫʧʬʨ    ʪʮƚʬʮʨʦ       ʣƚʣʣ

ǉ 4ÈÅ ÁÂÏÖÅ ÖÁÌÕÅÓ ÏÆ ÔÏÔÁÌ ÓÔÒÅÓÓ ÁÒÅ ÃÏÍÂÉÎÅÄ ÁØÉÁÌ ÁÎÄ ÂÅÎÄÉÎÇ ÓÔÒÅÓÓÅÓƚ 

/ÕÔÐÕÔ 3ÕÍÍÁÒÙ ÆÏÒ ,ÏÁÄ #ÁÓÅ .Ïƚ ʦƙ

0ÉÌÅƜÈÅÁÄ ÄÅÆÌÅÃÔÉÏÎ             ˮ     ʣƚʣʧʮʫʮʨʬʣ ÉÎÃÈÅÓ
#ÏÍÐÕÔÅÄ ÓÌÏÐÅ ÁÔ ÐÉÌÅ ÈÅÁÄ      ˮ       ʣƚʣʣʣʣʣʣ ÒÁÄÉÁÎÓ
-ÁØÉÍÕÍ ÂÅÎÄÉÎÇ ÍÏÍÅÎÔ           ˮ      Ɯʩʨʫʮʣʦʪƚ ÉÎÃÈƜÌÂÓ
-ÁØÉÍÕÍ ÓÈÅÁÒ ÆÏÒÃÅ              ˮ         ʫʨʫʧʣƚ ÌÂÓ
$ÅÐÔÈ ÏÆ ÍÁØÉÍÕÍ ÂÅÎÄÉÎÇ ÍÏÍÅÎÔ  ˮ       ʣƚʣʣʣʣʣʣ ÆÅÅÔ ÂÅÌÏ× ÐÉÌÅ ÈÅÁÄ
$ÅÐÔÈ ÏÆ ÍÁØÉÍÕÍ ÓÈÅÁÒ ÆÏÒÃÅ     ˮ       ʣƚʣʣʣʣʣʣ ÆÅÅÔ ÂÅÌÏ× ÐÉÌÅ ÈÅÁÄ
.ÕÍÂÅÒ ÏÆ ÉÔÅÒÁÔÉÏÎÓ             ˮ             ʦʦ
.ÕÍÂÅÒ ÏÆ ÚÅÒÏ ÄÅÆÌÅÃÔÉÏÎ ÐÏÉÎÔÓ ˮ              ʦ

ƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜ
            3ÕÍÍÁÒÙ ÏÆ 0ÉÌÅƜÈÅÁÄ 2ÅÓÐÏÎÓÅÓ ÆÏÒ #ÏÎÖÅÎÔÉÏÎÁÌ !ÎÁÌÙÓÅÓ
ƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜ

$ÅÆÉÎÉÔÉÏÎÓ ÏÆ 0ÉÌÅƜÈÅÁÄ ,ÏÁÄÉÎÇ #ÏÎÄÉÔÉÏÎÓƙ

,ÏÁÄ 4ÙÐÅ ʦƙ ,ÏÁÄ ʦ ˮ 3ÈÅÁÒƗ 6Ɨ ÌÂÓƗ ÁÎÄ ,ÏÁÄ ʧ ˮ -ÏÍÅÎÔƗ -Ɨ ÉÎƜÌÂÓ
,ÏÁÄ 4ÙÐÅ ʧƙ ,ÏÁÄ ʦ ˮ 3ÈÅÁÒƗ 6Ɨ ÌÂÓƗ ÁÎÄ ,ÏÁÄ ʧ ˮ 3ÌÏÐÅƗ 3Ɨ ÒÁÄÉÁÎÓ



,ÏÁÄ 4ÙÐÅ ʨƙ ,ÏÁÄ ʦ ˮ 3ÈÅÁÒƗ 6Ɨ ÌÂÓƗ ÁÎÄ ,ÏÁÄ ʧ ˮ 2ÏÔƚ 3ÔÉÆÆÎÅÓÓƗ 2Ɨ ÉÎƜÌÂÓƳÒÁÄƚ
,ÏÁÄ 4ÙÐÅ ʩƙ ,ÏÁÄ ʦ ˮ 4ÏÐ $ÅÆÌÅÃÔÉÏÎƗ ÙƗ ÉÎÃÈÅÓƗ ÁÎÄ ,ÏÁÄ ʧ ˮ -ÏÍÅÎÔƗ -Ɨ ÉÎƜÌÂÓ
,ÏÁÄ 4ÙÐÅ ʪƙ ,ÏÁÄ ʦ ˮ 4ÏÐ $ÅÆÌÅÃÔÉÏÎƗ ÙƗ ÉÎÃÈÅÓƗ ÁÎÄ ,ÏÁÄ ʧ ˮ 3ÌÏÐÅƗ 3Ɨ ÒÁÄÉÁÎÓ

,ÏÁÄ ,ÏÁÄ                ,ÏÁÄ                  !ØÉÁÌ    0ÉÌÅƜÈÅÁÄ  0ÉÌÅƜÈÅÁÄ  -ÁØ 
3ÈÅÁÒ -ÁØ -ÏÍÅÎÔ
#ÁÓÅ 4ÙÐÅ   0ÉÌÅƜÈÅÁÄ    4ÙÐÅ     0ÉÌÅƜÈÅÁÄ   ,ÏÁÄÉÎÇ  $ÅÆÌÅÃÔÉÏÎ  2ÏÔÁÔÉÏÎ    ÉÎ 
0ÉÌÅ    ÉÎ 0ÉÌÅ 
 .Ïƚ  ʦ      ,ÏÁÄ ʦ       ʧ        ,ÏÁÄ ʧ       ÌÂÓ      ÉÎÃÈÅÓ     ÒÁÄÉÁÎÓ      ÌÂÓ
     ÉÎƜÌÂÓ  
ƜƜƜƜ ƜƜƜƜƜ ƜƜƜƜƜƜƜƜƜƜ ƜƜƜƜƜƜƜƜƜƜ ƜƜƜƜƜƜƜƜƜƜ ƜƜƜƜƜƜƜƜƜƜ ƜƜƜƜƜƜƜƜƜƜ ƜƜƜƜƜƜƜƜƜƜ 
ƜƜƜƜƜƜƜƜƜƜ ƜƜƜƜƜƜƜƜƜƜ
  ʦ  6Ɨ ÌÂ     ʫʨʫʧʣƚ   3Ɨ ÒÁÄ         ʣƚʣʣ    ʨʣʬʭʣʣƚ    ʣƚʣʧʮʫʮ       ʣƚʣʣ     
ʫʨʫʧʣƚ  Ɯʩʨʫʮʣʦʪƚ

-ÁØÉÍÕÍ ÐÉÌÅƜÈÅÁÄ ÄÅÆÌÅÃÔÉÏÎ ˮ ʣƚʣʧʮʫʮʨʬʣʦʣ ÉÎÃÈÅÓ
-ÁØÉÍÕÍ ÐÉÌÅƜÈÅÁÄ ÒÏÔÁÔÉÏÎ   ˮ ʣƚʣʣʣʣʣʣʣʣʣʣ ÒÁÄÉÁÎÓ ˮ ʣƚʣʣʣʣʣʣ ÄÅÇƚ 

ƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜ
                           3ÕÍÍÁÒÙ ÏÆ 7ÁÒÎÉÎÇ -ÅÓÓÁÇÅÓ
ƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜ

4ÈÅ ÆÏÌÌÏ×ÉÎÇ ×ÁÒÎÉÎÇ ×ÁÓ ÒÅÐÏÒÔÅÄ ʦʭʣ ÔÉÍÅÓ

ǉǉǉǉǉ 7ÁÒÎÉÎÇ ǉǉǉǉǉ

4ÈÅ ÉÎÐÕÔ ÖÁÌÕÅ ÆÏÒ ËʍÒÍ ÕÓÅÄ ÂÙ ÔÈÅ ×ÅÁË ÒÏÃË ÃÒÉÔÅÒÉÁ ÉÓ ÓÍÁÌÌÅÒ ÔÈÁÎ 
ʣƚʣʣʣʣʪƚ 4ÈÉÓ ÖÁÌÕÅ ÉÓ ÏÕÔÓÉÄÅ ÔÈÅ ÒÅÃÏÍÍÅÎÄÅÄ ÒÁÎÇÅ ÏÆ ʣƚʣʣʣʣʪ ÔÏ ʣƚʣʣʣʪƚ
0ÌÅÁÓÅ ÃÈÅÃË ÙÏÕÒ ÉÎÐÕÔ ÄÁÔÁ ÆÏÒ ÁÃÃÕÒÁÃÙƚ

4ÈÅ ÆÏÌÌÏ×ÉÎÇ ×ÁÒÎÉÎÇ ×ÁÓ ÒÅÐÏÒÔÅÄ ʪʦʫ ÔÉÍÅÓ

7!2.).'ƙ  4ÈÅ ÒÁÔÉÏ ÏÆ ÒÏÃË ÍÁÓÓ ÍÏÄÕÌÕÓ ÔÏ ÕÎÉÁØÉÁÌ ÃÏÍÐÒÅÓÓÉÖÅ ÓÔÒÅÎÇÔÈ 
          ÆÏÒ ÍÁÓÓÉÖÅ ÒÏÃË ÁÐÐÅÁÒÓ ÔÏ ÂÅ ÏÕÔÓÉÄÅ ÔÈÅ ÕÓÕÁÌ ÒÁÎÇÅ ÏÆ ÖÁÌÕÅÓƚ 

4ÈÅ ÁÎÁÌÙÓÉÓ ÅÎÄÅÄ ÎÏÒÍÁÌÌÙƚ 
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                            ,0ÉÌÅ ÆÏÒ 6ÅÒÓÉÏÎ ʧʣʧʧƜʦʧƚʣʦʧ

                             ,ÉÃÅÎÓÅ )$ ƙ ʪʧʬʮʨʧʣʨʪʨ
                      ,ÉÃÅÎÓÅ 4ÙÐÅ ƙ ƽ/ÆÆÉÃÅ #ÌÏÕÄ ,ÉÃÅÎÓÅƾ
 
                 !ÎÁÌÙÓÉÓ ÏÆ )ÎÄÉÖÉÄÕÁÌ 0ÉÌÅÓ ÁÎÄ $ÒÉÌÌÅÄ 3ÈÁÆÔÓ
                3ÕÂÊÅÃÔÅÄ ÔÏ ,ÁÔÅÒÁÌ ,ÏÁÄÉÎÇ 5ÓÉÎÇ ÔÈÅ ÐƜÙ -ÅÔÈÏÄ
                           ʒ ʦʮʭʪƜʧʣʧʩ ÂÙ %ÎÓÏÆÔƗ )ÎÃƚ
                               !ÌÌ 2ÉÇÈÔÓ 2ÅÓÅÒÖÅÄ

                4ÈÉÓ ÓÏÆÔ×ÁÒÅ ÉÓ ÌÉÃÅÎÓÅÄ ÆÏÒ ÅØÃÌÕÓÉÖÅ ÕÓÅ ÂÙƙ
                                 6ÅÒÄÁÎÔÁÓ )ÎÃƚ
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4ÈÉÓ ÍÏÄÅÌ ×ÁÓ ÐÒÅÐÁÒÅÄ ÂÙƙ
-ÕÈÁÍÍÁÄƚ)ÑÂÁÌ

ƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜ
                             &ÉÌÅÓ 5ÓÅÄ ÆÏÒ !ÎÁÌÙÓÉÓ
ƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜ

0ÁÔÈ ÔÏ ÆÉÌÅ ÌÏÃÁÔÉÏÎÓƙ
ʌ5ÓÅÒÓʌ-ÕÈÁÍÍÁÄƚ)ÑÂÁÌʌ$ÏÃÕÍÅÎÔÓʌ!4" /ÌÄ -ÁÉÎ 3ÔÒÅÅÔ Ɯ ʣʮʦʬʧʣʧʪ /$/4 
#ÏÍÍÅÎÔÓʌ,Ɯ0ÉÌÅʌ2ÅÁÒ ƽ7ÅÓÔƾ !ÂÕÔÍÅÎÔ $ÒÉÌÌÅÄ 3ÈÁÆÔʌ

.ÁÍÅ ÏÆ ÉÎÐÕÔ ÄÁÔÁ ÆÉÌÅƙ      
ʨʫƜÉÎÃÈ $ÉÁƚÌÐʦʧÄ

.ÁÍÅ ÏÆ ÏÕÔÐÕÔ ÒÅÐÏÒÔ ÆÉÌÅƙ   
ʨʫƜÉÎÃÈ $ÉÁƚÌÐʦʧÏ

.ÁÍÅ ÏÆ ÐÌÏÔ ÏÕÔÐÕÔ ÆÉÌÅƙ     
ʨʫƜÉÎÃÈ $ÉÁƚÌÐʦʧÐ

.ÁÍÅ ÏÆ ÒÕÎÔÉÍÅ ÍÅÓÓÁÇÅ ÆÉÌÅƙ 
ʨʫƜÉÎÃÈ $ÉÁƚÌÐʦʧÒ

ƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜ
                            $ÁÔÅ ÁÎÄ 4ÉÍÅ ÏÆ !ÎÁÌÙÓÉÓ
ƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜ



               $ÁÔÅƙ  /ÃÔÏÂÅÒ ʧʧƗ ʧʣʧʪ            4ÉÍÅƙ  ʧʦƙʦʩƙʨʬ

ƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜ
                                  0ÒÏÂÌÅÍ 4ÉÔÌÅ
ƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜ

0ÒÏÊÅÃÔ .ÁÍÅƙ !4" /ÌÄ -ÁÉÎ 3ÔÒÅÅÔ "ÒÉÄÔÇÅ                                           
                                                                                    
                                                                                    
 
*ÏÂ .ÕÍÂÅÒƙ ʧʨʧʧʩʪ                                                                  
                                                                                    
                                                                                    
 
#ÌÉÅÎÔƙ #ÉÔÙ ÏÆ #ÏÎÎÅÁÕÔ                                                            
                                                                                    
                                                                                    
 
%ÎÇÉÎÅÅÒƙ ÍÓÉ                                                                       
                                                                                    
                                                                                    
 
$ÅÓÃÒÉÐÔÉÏÎƙ ,ÁÔÅÒÁÌ 3ÈÁÆÔ 2ÅÓÉÓÔÁÎÃÅ Ɯ 2ÅÁÒ !ÂÕÔÍÅÎÔ                               
                                                                                    
                                                                                    
 

ƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜ
                          0ÒÏÇÒÁÍ /ÐÔÉÏÎÓ ÁÎÄ 3ÅÔÔÉÎÇÓ
ƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜ

#ÏÍÐÕÔÁÔÉÏÎÁÌ /ÐÔÉÏÎÓƙ
 Ɯ #ÏÎÖÅÎÔÉÏÎÁÌ !ÎÁÌÙÓÉÓ
%ÎÇÉÎÅÅÒÉÎÇ 5ÎÉÔÓ 5ÓÅÄ ÆÏÒ $ÁÔÁ )ÎÐÕÔ ÁÎÄ #ÏÍÐÕÔÁÔÉÏÎÓƙ
 Ɯ 53 #ÕÓÔÏÍÁÒÙ 3ÙÓÔÅÍ 5ÎÉÔÓ ƽÐÏÕÎÄÓƗ ÆÅÅÔƗ ÉÎÃÈÅÓƾ

!ÎÁÌÙÓÉÓ #ÏÎÔÒÏÌ /ÐÔÉÏÎÓƙ
 Ɯ -ÁØÉÍÕÍ ÎÕÍÂÅÒ ÏÆ ÉÔÅÒÁÔÉÏÎÓ ÁÌÌÏ×ÅÄ                ˮ          ʪʣʣ
 Ɯ $ÅÆÌÅÃÔÉÏÎ ÔÏÌÅÒÁÎÃÅ ÆÏÒ ÃÏÎÖÅÒÇÅÎÃÅ                ˮ   ʦƚʣʣʣʣ%Ɯʣʪ ÉÎ
 Ɯ -ÁØÉÍÕÍ ÁÌÌÏ×ÁÂÌÅ ÄÅÆÌÅÃÔÉÏÎ                        ˮ     ʦʣʣƚʣʣʣʣ ÉÎ
 Ɯ .ÕÍÂÅÒ ÏÆ ÐÉÌÅ ÉÎÃÒÅÍÅÎÔÓ                           ˮ          ʦʣʣ

,ÏÁÄÉÎÇ 4ÙÐÅ ÁÎÄ .ÕÍÂÅÒ ÏÆ #ÙÃÌÅÓ ÏÆ ,ÏÁÄÉÎÇƙ
 Ɯ 3ÔÁÔÉÃ ÌÏÁÄÉÎÇ ÓÐÅÃÉÆÉÅÄ



 Ɯ !ÎÁÌÙÓÉÓ ÕÓÅÓ ÐƜÙ ÍÏÄÉÆÉÃÁÔÉÏÎ ÆÁÃÔÏÒÓ ÆÏÒ ÐƜÙ ÃÕÒÖÅÓ
 Ɯ !ÎÁÌÙÓÉÓ ÕÓÅÓ ÌÁÙÅÒÉÎÇ ÃÏÒÒÅÃÔÉÏÎ ƽ-ÅÔÈÏÄ ÏÆ 'ÅÏÒÇÉÁÄÉÓƾ
 Ɯ !ÎÁÌÙÓÉÓ ÉÎÃÌÕÄÅÓ ÌÏÁÄÉÎÇ ÂÙ ÍÕÌÔÉÐÌÅ ÄÉÓÔÒÉÂÕÔÅÄ ÌÁÔÅÒÁÌ ÌÏÁÄÓ ÁÃÔÉÎÇ ÏÎ ÐÉÌÅ
 Ɯ ,ÏÁÄÉÎÇ ÂÙ ÌÁÔÅÒÁÌ ÓÏÉÌ ÍÏÖÅÍÅÎÔÓ ÁÃÔÉÎÇ ÏÎ ÐÉÌÅ ÎÏÔ ÓÅÌÅÃÔÅÄ
 Ɯ )ÎÐÕÔ ÏÆ ÓÈÅÁÒ ÒÅÓÉÓÔÁÎÃÅ ÁÔ ÔÈÅ ÐÉÌÅ ÔÉÐ ÎÏÔ ÓÅÌÅÃÔÅÄ
 Ɯ )ÎÐÕÔ ÏÆ ÍÏÍÅÎÔ ÒÅÓÉÓÔÁÎÃÅ ÁÔ ÔÈÅ ÐÉÌÅ ÔÉÐ ÎÏÔ ÓÅÌÅÃÔÅÄ
 Ɯ #ÏÍÐÕÔÁÔÉÏÎ ÏÆ ÐÉÌÅƜÈÅÁÄ ÆÏÕÎÄÁÔÉÏÎ ÓÔÉÆÆÎÅÓÓ ÍÁÔÒÉØ ÎÏÔ ÓÅÌÅÃÔÅÄ
 Ɯ 0ÕÓÈƜÏÖÅÒ ÁÎÁÌÙÓÉÓ ÏÆ ÐÉÌÅ ÎÏÔ ÓÅÌÅÃÔÅÄ
 Ɯ "ÕÃËÌÉÎÇ ÁÎÁÌÙÓÉÓ ÏÆ ÐÉÌÅ ÎÏÔ ÓÅÌÅÃÔÅÄ

/ÕÔÐÕÔ /ÐÔÉÏÎÓƙ
 Ɯ /ÕÔÐÕÔ ÆÉÌÅÓ ÕÓÅ ÄÅÃÉÍÁÌ ÐÏÉÎÔÓ ÔÏ ÄÅÎÏÔÅ ÄÅÃÉÍÁÌ ÓÙÍÂÏÌÓƚ
 Ɯ 6ÁÌÕÅÓ ÏÆ ÐÉÌÅƜÈÅÁÄ ÄÅÆÌÅÃÔÉÏÎƗ ÂÅÎÄÉÎÇ ÍÏÍÅÎÔƗ ÓÈÅÁÒ ÆÏÒÃÅƗ ÁÎÄ 
   ÓÏÉÌ ÒÅÁÃÔÉÏÎ ÁÒÅ ÐÒÉÎÔÅÄ ÆÏÒ ÆÕÌÌ ÌÅÎÇÔÈ ÏÆ ÐÉÌÅƚ
 Ɯ 0ÒÉÎÔÉÎÇ )ÎÃÒÅÍÅÎÔ ƽÎÏÄÁÌ ÓÐÁÃÉÎÇ ÏÆ ÏÕÔÐÕÔ ÐÏÉÎÔÓƾ ˮ ʦ
 Ɯ .Ï ÐƜÙ ÃÕÒÖÅÓ ÔÏ ÂÅ ÃÏÍÐÕÔÅÄ ÁÎÄ ÒÅÐÏÒÔÅÄ ÆÏÒ ÕÓÅÒƜÓÐÅÃÉÆÉÅÄ ÄÅÐÔÈÓ
 Ɯ 0ÒÉÎÔ ÕÓÉÎÇ ×ÉÄÅ ÒÅÐÏÒÔ ÆÏÒÍÁÔÓ

ƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜ
                     0ÉÌÅ 3ÔÒÕÃÔÕÒÁÌ 0ÒÏÐÅÒÔÉÅÓ ÁÎÄ 'ÅÏÍÅÔÒÙ
ƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜ

.ÕÍÂÅÒ ÏÆ ÐÉÌÅ ÓÅÃÔÉÏÎÓ ÄÅÆÉÎÅÄ                        ˮ            ʦ
4ÏÔÁÌ ÌÅÎÇÔÈ ÏÆ ÐÉÌÅ                                   ˮ       ʦʦƚʭʣʣ ÆÔ
$ÅÐÔÈ ÏÆ ÇÒÏÕÎÄ ÓÕÒÆÁÃÅ ÂÅÌÏ× ÔÏÐ ÏÆ ÐÉÌÅ              ˮ       ʣƚʣʣʣʣ ÆÔ

0ÉÌÅ ÄÉÁÍÅÔÅÒÓ ÕÓÅÄ ÆÏÒ ÐƜÙ ÃÕÒÖÅ ÃÏÍÐÕÔÁÔÉÏÎÓ ÁÒÅ ÄÅÆÉÎÅÄ ÕÓÉÎÇ ʧ ÐÏÉÎÔÓƚ

ÐƜÙ ÃÕÒÖÅÓ ÁÒÅ ÃÏÍÐÕÔÅÄ ÕÓÉÎÇ ÐÉÌÅ ÄÉÁÍÅÔÅÒ ÖÁÌÕÅÓ ÉÎÔÅÒÐÏÌÁÔÅÄ ×ÉÔÈ ÄÅÐÔÈ ÏÖÅÒ 
ÔÈÅ ÌÅÎÇÔÈ ÏÆ ÔÈÅ ÐÉÌÅƚ ! ÓÕÍÍÁÒÙ ÏÆ ÖÁÌÕÅÓ ÏÆ ÐÉÌÅ ÄÉÁÍÅÔÅÒ ÖÓƚ ÄÅÐÔÈ ÆÏÌÌÏ×Óƚ

            $ÅÐÔÈ "ÅÌÏ×           0ÉÌÅ    
0ÏÉÎÔ        0ÉÌÅ (ÅÁÄ          $ÉÁÍÅÔÅÒ  
 .Ïƚ            ÆÅÅÔ             ÉÎÃÈÅÓ   
ƜƜƜƜƜ      ƜƜƜƜƜƜƜƜƜƜƜƜƜ     ƜƜƜƜƜƜƜƜƜƜƜƜƜ
  ʦ             ʣƚʣʣʣ           ʨʫƚʣʣʣʣ
  ʧ            ʦʦƚʭʣʣ           ʨʫƚʣʣʣʣ

)ÎÐÕÔ 3ÔÒÕÃÔÕÒÁÌ 0ÒÏÐÅÒÔÉÅÓ ÆÏÒ 0ÉÌÅ 3ÅÃÔÉÏÎÓƙ
ƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜ

0ÉÌÅ 3ÅÃÔÉÏÎ .Ïƚ ʦƙ

   3ÅÃÔÉÏÎ ʦ ÉÓ ÁÎ ÅÌÁÓÔÉÃ ÐÉÌÅ
   #ÒÏÓÓƜÓÅÃÔÉÏÎÁÌ 3ÈÁÐÅ                               ˮ   #ÉÒÃÕÌÁÒ 0ÉÌÅ
   ,ÅÎÇÔÈ ÏÆ ÓÅÃÔÉÏÎ                                   ˮ    ʦʦƚʭʣʣʣʣʣ ÆÔ



   7ÉÄÔÈ ÏÆ ÔÏÐ ÏÆ ÓÅÃÔÉÏÎ                             ˮ    ʨʫƚʣʣʣʣʣʣ ÉÎ
   7ÉÄÔÈ ÏÆ ÂÏÔÔÏÍ ÏÆ ÓÅÃÔÉÏÎ                          ˮ    ʨʫƚʣʣʣʣʣʣ ÉÎ
   4ÏÐ !ÒÅÁ                                            ˮ        ʦʣʦʭƚ ÓÑƚ ÉÎ
   "ÏÔÔÏÍ !ÒÅÁ                                         ˮ        ʦʣʦʭƚ ÓÑƚ ÉÎ
   -ÏÍÅÎÔ ÏÆ )ÎÅÒÔÉÁ ÁÔ 4ÏÐ                            ˮ       ʭʧʩʩʭƚ ÉÎʉʩ
   -ÏÍÅÎÔ ÏÆ )ÎÅÒÔÉÁ ÁÔ "ÏÔÔÏÍ                         ˮ       ʭʧʩʩʭƚ ÉÎʉʩ
   %ÌÁÓÔÉÃ -ÏÄÕÌÕÓ                                     ˮ     ʨʫʣʩʮʮʬƚ ÐÓÉ

ƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜ
                       3ÏÉÌ ÁÎÄ 2ÏÃË ,ÁÙÅÒÉÎÇ )ÎÆÏÒÍÁÔÉÏÎ
ƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜ

4ÈÅ ÓÏÉÌ ÐÒÏÆÉÌÅ ÉÓ ÍÏÄÅÌÌÅÄ ÕÓÉÎÇ ʨ ÌÁÙÅÒÓ

,ÁÙÅÒ ʦ ÉÓ ÓÁÎÄƗ ÐƜÙ ÃÒÉÔÅÒÉÁ ÂÙ 2ÅÅÓÅ ÅÔ ÁÌƚƗ ʦʮʬʩ

   $ÉÓÔÁÎÃÅ ÆÒÏÍ ÔÏÐ ÏÆ ÐÉÌÅ ÔÏ ÔÏÐ ÏÆ ÌÁÙÅÒ           ˮ       ʣƚʣʣʣʣ ÆÔ
   $ÉÓÔÁÎÃÅ ÆÒÏÍ ÔÏÐ ÏÆ ÐÉÌÅ ÔÏ ÂÏÔÔÏÍ ÏÆ ÌÁÙÅÒ        ˮ     ʪƚʣʣʣʣʣʣ ÆÔ
   %ÆÆÅÃÔÉÖÅ ÕÎÉÔ ×ÅÉÇÈÔ ÁÔ ÔÏÐ ÏÆ ÌÁÙÅÒ               ˮ   ʦʧʧƚʣʣʣʣʣʣ ÐÃÆ
   %ÆÆÅÃÔÉÖÅ ÕÎÉÔ ×ÅÉÇÈÔ ÁÔ ÂÏÔÔÏÍ ÏÆ ÌÁÙÅÒ            ˮ   ʦʧʧƚʣʣʣʣʣʣ ÐÃÆ
   &ÒÉÃÔÉÏÎ ÁÎÇÌÅ ÁÔ ÔÏÐ ÏÆ ÌÁÙÅÒ                      ˮ    ʨʩƚʣʣʣʣʣʣ ÄÅÇƚ
   &ÒÉÃÔÉÏÎ ÁÎÇÌÅ ÁÔ ÂÏÔÔÏÍ ÏÆ ÌÁÙÅÒ                   ˮ    ʨʩƚʣʣʣʣʣʣ ÄÅÇƚ
   3ÕÂÇÒÁÄÅ Ë ÁÔ ÔÏÐ ÏÆ ÌÁÙÅÒ                          ˮ       ʣƚʣʣʣʣ ÐÃÉ
   3ÕÂÇÒÁÄÅ Ë ÁÔ ÂÏÔÔÏÍ ÏÆ ÌÁÙÅÒ                       ˮ       ʣƚʣʣʣʣ ÐÃÉ

   ./4%ƙ $ÅÆÁÕÌÔ ÖÁÌÕÅÓ ÆÏÒ ÓÕÂÇÒÁÄÅ Ë ×ÉÌÌ ÂÅ ÃÏÍÐÕÔÅÄ ÆÏÒ ÔÈÉÓ ÌÁÙÅÒƚ

,ÁÙÅÒ ʧ ÉÓ ×ÅÁË ÒÏÃËƗ ÐƜÙ ÃÒÉÔÅÒÉÁ ÂÙ 2ÅÅÓÅƗ ʦʮʮʬ

   $ÉÓÔÁÎÃÅ ÆÒÏÍ ÔÏÐ ÏÆ ÐÉÌÅ ÔÏ ÔÏÐ ÏÆ ÌÁÙÅÒ           ˮ     ʪƚʣʣʣʣʣʣ ÆÔ
   $ÉÓÔÁÎÃÅ ÆÒÏÍ ÔÏÐ ÏÆ ÐÉÌÅ ÔÏ ÂÏÔÔÏÍ ÏÆ ÌÁÙÅÒ        ˮ     ʫƚʭʣʣʣʣʣ ÆÔ
   %ÆÆÅÃÔÉÖÅ ÕÎÉÔ ×ÅÉÇÈÔ ÁÔ ÔÏÐ ÏÆ ÌÁÙÅÒ               ˮ   ʦʪʣƚʣʣʣʣʣʣ ÐÃÆ
   %ÆÆÅÃÔÉÖÅ ÕÎÉÔ ×ÅÉÇÈÔ ÁÔ ÂÏÔÔÏÍ ÏÆ ÌÁÙÅÒ            ˮ   ʦʪʣƚʣʣʣʣʣʣ ÐÃÆ
   5ÎÉÁØÉÁÌ ÃÏÍÐÒÅÓÓÉÖÅ ÓÔÒÅÎÇÔÈ ÁÔ ÔÏÐ ÏÆ ÌÁÙÅÒ       ˮ   ʦʣʨƚʣʣʣʣʣʣ ÐÓÉ
   5ÎÉÁØÉÁÌ ÃÏÍÐÒÅÓÓÉÖÅ ÓÔÒÅÎÇÔÈ ÁÔ ÂÏÔÔÏÍ ÏÆ ÌÁÙÅÒ    ˮ   ʦʣʨƚʣʣʣʣʣʣ ÐÓÉ
   )ÎÉÔÉÁÌ ÍÏÄÕÌÕÓ ÏÆ ÒÏÃË ÁÔ ÔÏÐ ÏÆ ÌÁÙÅÒ             ˮ       ʦʭʣʣʣƚ ÐÓÉ
   )ÎÉÔÉÁÌ ÍÏÄÕÌÕÓ ÏÆ ÒÏÃË ÁÔ ÂÏÔÔÏÍ ÏÆ ÌÁÙÅÒ          ˮ       ʦʭʣʣʣƚ ÐÓÉ
   21$ ÏÆ ÒÏÃË ÁÔ ÔÏÐ ÏÆ ÌÁÙÅÒ                         ˮ       ʣƚʣʣʣʣ ˧
   21$ ÏÆ ÒÏÃË ÁÔ ÂÏÔÔÏÍ ÏÆ ÌÁÙÅÒ                      ˮ       ʣƚʣʣʣʣ ˧
   Ë ÒÍ ÏÆ ÒÏÃË ÁÔ ÔÏÐ ÏÆ ÌÁÙÅÒ                        ˮ    ʣƚʣʣʣʣʧʮʣ
   Ë ÒÍ ÏÆ ÒÏÃË ÁÔ ÂÏÔÔÏÍ ÏÆ ÌÁÙÅÒ                     ˮ    ʣƚʣʣʣʣʧʮʣ

,ÁÙÅÒ ʨ ÉÓ ÍÁÓÓÉÖÅ ÒÏÃËƗ ÐƜÙ ÃÒÉÔÅÒÉÁ ÂÙ ,ÉÁÎÇ ÅÔ ÁÌƚƗ ʧʣʣʮ

   $ÉÓÔÁÎÃÅ ÆÒÏÍ ÔÏÐ ÏÆ ÐÉÌÅ ÔÏ ÔÏÐ ÏÆ ÌÁÙÅÒ           ˮ     ʫƚʭʣʣʣʣʣ ÆÔ
   $ÉÓÔÁÎÃÅ ÆÒÏÍ ÔÏÐ ÏÆ ÐÉÌÅ ÔÏ ÂÏÔÔÏÍ ÏÆ ÌÁÙÅÒ        ˮ    ʦʦƚʭʣʣʣʣʣ ÆÔ
   %ÆÆÅÃÔÉÖÅ ÕÎÉÔ ×ÅÉÇÈÔ ÁÔ ÔÏÐ ÏÆ ÌÁÙÅÒ               ˮ   ʦʪʪƚʣʣʣʣʣʣ ÐÃÆ



   %ÆÆÅÃÔÉÖÅ ÕÎÉÔ ×ÅÉÇÈÔ ÁÔ ÂÏÔÔÏÍ ÏÆ ÌÁÙÅÒ            ˮ   ʦʪʪƚʣʣʣʣʣʣ ÐÃÆ
   5ÎÉÁØÉÁÌ ÃÏÍÐÒÅÓÓÉÖÅ ÓÔÒÅÎÇÔÈ ÁÔ ÔÏÐ ÏÆ ÌÁÙÅÒ       ˮ        ʧʬʨʣƚ ÐÓÉ
   5ÎÉÁØÉÁÌ ÃÏÍÐÒÅÓÓÉÖÅ ÓÔÒÅÎÇÔÈ ÁÔ ÂÏÔÔÏÍ ÏÆ ÌÁÙÅÒ    ˮ        ʨʨʪʣƚ ÐÓÉ
   0ÏÉÓÓÏÎʎÓ ÒÁÔÉÏ ÁÔ ÔÏÐ ÏÆ ÌÁÙÅÒ                     ˮ     ʣƚʦʭʣʣʣʣ
   0ÏÉÓÓÏÎʎÓ ÒÁÔÉÏ ÁÔ ÂÏÔÔÏÍ ÏÆ ÌÁÙÅÒ                  ˮ     ʣƚʦʭʣʣʣʣ
   /ÐÔÉÏÎ ʦƙ )ÎÔÁÃÔ ÒÏÃË ÍÏÄÕÌÕÓ ÁÔ ÔÏÐ ÏÆ ÌÁÙÅÒ       ˮ       ʣƚʣʣʣʣ ÐÓÉ
             )ÎÔÁÃÔ ÒÏÃË ÍÏÄÕÌÕÓ ÁÔ ÂÏÔÔÏÍ ÏÆ ÌÁÙÅÒ    ˮ       ʣƚʣʣʣʣ ÐÓÉ
   /ÐÔÉÏÎ ʦƙ 'ÅÏÌÏÇÉÃ 3ÔÒÅÎÇÔÈ )ÎÄÅØ ÆÏÒ ÌÁÙÅÒ         ˮ    ʨʣƚʣʣʣʣʣʣ
   /ÐÔÉÏÎ ʧƙ 2ÏÃË ÍÁÓÓ ÍÏÄÕÌÕÓ ÁÔ ÔÏÐ ÏÆ ÌÁÙÅÒ         ˮ     ʦƚʨʭʣʣʣʣ ÐÓÉ
             2ÏÃË ÍÁÓÓ ÍÏÄÕÌÕÓ ÁÔ ÂÏÔÔÏÍ ÏÆ ÌÁÙÅÒ      ˮ     ʦƚʩʪʣʣʣʣ ÐÓÉ
   /ÐÔÉÏÎ ʧ ×ÉÌÌ ÕÓÅ ÔÈÅ ÉÎÐÕÔ ÖÁÌÕÅ ÏÆ ÒÏÃË ÍÁÓÓ ÍÏÄÕÌÕÓ ÔÏ ÃÏÍÐÕÔÅ ÔÈÅ ÐƜÙ ÃÕÒÖÅ 
            ÉÎ ÍÁÓÓÉÖÅ ÒÏÃËƚ
   4ÈÅ ÒÏÃË ÔÙÐÅ ÉÓ ƽÓÅÄÉÍÅÎÔÁÒÙƾ ÓÈÁÌÅÓƗ (ÏÅËƜ"ÒÏ×Î -ÁÔÅÒÉÁÌ #ÏÎÓÔÁÎÔ ÍÉ ˮ ʫ

 ƽ$ÅÐÔÈ ÏÆ ÔÈÅ ÌÏ×ÅÓÔ ÓÏÉÌ ÌÁÙÅÒ ÅØÔÅÎÄÓ ʣƚʣʣʣ ÆÔ ÂÅÌÏ× ÔÈÅ ÐÉÌÅ ÔÉÐƾ

ǉǉǉǉ 7ÁÒÎÉÎÇ Ɯ 0ÏÓÓÉÂÌÅ )ÎÐÕÔ $ÁÔÁ %ÒÒÏÒ ǉǉǉǉ

6ÁÌÕÅÓ ÅÎÔÅÒÅÄ ÆÏÒ ÅÆÆÅÃÔÉÖÅ ÕÎÉÔ ×ÅÉÇÈÔ ÏÆ ÒÏÃË ×ÅÒÅ ÏÕÔÓÉÄÅ ÔÈÅ ÌÉÍÉÔÓ ÏÆ 
ʪʣ ÐÃÆ ÔÏ ʦʪʣ ÐÃÆƚ

4ÈÅ ÍÁØÉÍÕÍ ÉÎÐÕÔ ÖÁÌÕÅƗ ÉÎ ÌÁÙÅÒ   ʦƗ ÆÏÒ ÅÆÆÅÃÔÉÖÅ ÕÎÉÔ ×ÅÉÇÈÔ ˮ ʦʪʪƚʣʣ ÐÃÆ

4ÈÉÓ ÄÁÔÁ ÍÁÙ ÂÅ ÅÒÒÏÎÅÏÕÓƚ 0ÌÅÁÓÅ ÃÈÅÃË ÙÏÕÒ ÄÁÔÁƚ

ƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜ
                        3ÕÍÍÁÒÙ ÏÆ )ÎÐÕÔ 3ÏÉÌ 0ÒÏÐÅÒÔÉÅÓ
ƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜ

,ÁÙÅÒ         3ÏÉÌ 4ÙÐÅ          ,ÁÙÅÒ      %ÆÆÅÃÔÉÖÅ    !ÎÇÌÅ ÏÆ     5ÎÉÁØÉÁÌ      
              %ʪʣ                    2ÏÃË -ÁÓÓ    'ÅÏÌÏÇÉÃ     )ÎÔƚ 2ÏÃË   
(ÏÅËƜ"ÒÏ×Î                
 .ÕÍƚ           .ÁÍÅ             $ÅÐÔÈ       5ÎÉÔ 7Ôƚ    &ÒÉÃÔÉÏÎ        ÑÕ         
21$ ˧         ÏÒ           ËÐÙ        -ÏÄÕÌÕÓ     3ÔÒÅÎÇÔÈ      -ÏÄÕÌÕÓ     -ÁÔÅÒÉÁÌ
    0ÏÉÓÓÏÎʎÓ   
          ƽÐƜÙ #ÕÒÖÅ 4ÙÐÅƾ        ÆÔ           ÐÃÆ          ÄÅÇƚ         ÐÓÉ        
              ËÒÍ          ÐÃÉ          ÐÓÉ         )ÎÄÅØ         ÐÓÉ       )ÎÄÅØƗ 
ÍÉ      2ÁÔÉÏ     
ƜƜƜƜƜ   ƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜ   ƜƜƜƜƜƜƜƜƜƜ   ƜƜƜƜƜƜƜƜƜƜ   ƜƜƜƜƜƜƜƜƜƜ   ƜƜƜƜƜƜƜƜƜƜ   
ƜƜƜƜƜƜƜƜƜƜ   ƜƜƜƜƜƜƜƜƜƜ   ƜƜƜƜƜƜƜƜƜƜ   ƜƜƜƜƜƜƜƜƜƜ   ƜƜƜƜƜƜƜƜƜƜ   ƜƜƜƜƜƜƜƜƜƜ   
ƜƜƜƜƜƜƜƜƜƜ   ƜƜƜƜƜƜƜƜƜƜ   
  ʦ            3ÁÎÄ                 ʣƚʣʣ     ʦʧʧƚʣʣʣʣ      ʨʩƚʣʣʣʣ       ƜƜ         
 ƜƜ           ƜƜ         ÄÅÆÁÕÌÔ        ƜƜ           ƜƜ             ʣƚʣʣ         
ʣƚʣʣ         ʣƚʣʣ
          ƽ2ÅÅÓÅƗ ÅÔ ÁÌƚƾ         ʪƚʣʣʣʣ     ʦʧʧƚʣʣʣʣ      ʨʩƚʣʣʣʣ       ƜƜ         
 ƜƜ           ƜƜ         ÄÅÆÁÕÌÔ        ƜƜ           ƜƜ             ʣƚʣʣ         



ʣƚʣʣ         ʣƚʣʣ
  ʧ            7ÅÁË               ʪƚʣʣʣʣ     ʦʪʣƚʣʣʣʣ       ƜƜ         ʦʣʨƚʣʣʣʣ     
   ʣƚʣʣ     ʧƚʮʣ%Ɯʣʪ       ƜƜ           ʦʭʣʣʣƚ       ƜƜ             ʣƚʣʣ         
ʣƚʣʣ         ʣƚʣʣ
               2ÏÃË               ʫƚʭʣʣʣ     ʦʪʣƚʣʣʣʣ       ƜƜ         ʦʣʨƚʣʣʣʣ     
   ʣƚʣʣ     ʧƚʮʣ%Ɯʣʪ       ƜƜ           ʦʭʣʣʣƚ       ƜƜ             ʣƚʣʣ         
ʣƚʣʣ         ʣƚʣʣ
  ʨ           -ÁÓÓÉÖÅ             ʫƚʭʣʣʣ     ʦʪʪƚʣʣʣʣ       ƜƜ            ʧʬʨʣƚ     
 ƜƜ           ƜƜ           ƜƜ           ʦƚʨʭʣʣ      ʨʣƚʣʣʣʣ         ʣƚʣʣ       
ʫƚʣʣʣʣ       ʣƚʦʭʣʣ
               2ÏÃË              ʦʦƚʭʣʣʣ     ʦʪʪƚʣʣʣʣ       ƜƜ            ʨʨʪʣƚ     
 ƜƜ           ƜƜ           ƜƜ                       ʨʣƚʣʣʣʣ         ʣƚʣʣ       
ʫƚʣʣʣʣ       ʣƚʦʭʣʣ

ƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜ
                       -ÏÄÉÆÉÃÁÔÉÏÎ &ÁÃÔÏÒÓ ÆÏÒ ÐƜÙ #ÕÒÖÅÓ
ƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜ

$ÉÓÔÒÉÂÕÔÉÏÎ ÏÆ ÐƜÙ ÍÏÄÉÆÉÅÒÓ ×ÉÔÈ ÄÅÐÔÈ ÄÅÆÉÎÅÄ ÕÓÉÎÇ ʧ ÐÏÉÎÔÓ

0ÏÉÎÔ      $ÅÐÔÈ 8         ÐƜÍÕÌÔ         ÙƜÍÕÌÔ
 .Ïƚ          ÆÔ
ƜƜƜƜƜ     ƜƜƜƜƜƜƜƜƜƜ     ƜƜƜƜƜƜƜƜƜƜ     ƜƜƜƜƜƜƜƜƜƜ
  ʦ            ʣƚʣʣʣ         ʣƚʭʣʣʣ         ʦƚʣʣʣʣ
  ʧ            ʭƚʣʣʣ         ʣƚʭʣʣʣ         ʦƚʣʣʣʣ

ƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜ
                               3ÔÁÔÉÃ ,ÏÁÄÉÎÇ 4ÙÐÅ
ƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜ

3ÔÁÔÉÃ ÌÏÁÄÉÎÇ ÃÒÉÔÅÒÉÁ ×ÅÒÅ ÕÓÅÄ ×ÈÅÎ ÃÏÍÐÕÔÉÎÇ ÐƜÙ ÃÕÒÖÅÓ ÆÏÒ ÁÌÌ ÁÎÁÌÙÓÅÓƚ

ƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜ
                0ÉÌÅƜÈÅÁÄ ,ÏÁÄÉÎÇ ÁÎÄ 0ÉÌÅƜÈÅÁÄ &ÉØÉÔÙ #ÏÎÄÉÔÉÏÎÓ
ƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜ

.ÕÍÂÅÒ ÏÆ ÌÏÁÄÓ ÓÐÅÃÉÆÉÅÄ ˮ ʦ

,ÏÁÄ    ,ÏÁÄ         #ÏÎÄÉÔÉÏÎ               #ÏÎÄÉÔÉÏÎ            !ØÉÁÌ 4ÈÒÕÓÔ      
#ÏÍÐÕÔÅ 4ÏÐ Ù     2ÕÎ !ÎÁÌÙÓÉÓ 
 .Ïƚ    4ÙÐÅ             ʦ                       ʧ                 &ÏÒÃÅƗ ÌÂÓ      
ÖÓƚ 0ÉÌÅ ,ÅÎÇÔÈ



ƜƜƜƜƜ   ƜƜƜƜ   ƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜ   ƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜ   ƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜ   
ƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜ    ƜƜƜƜƜƜƜƜƜƜƜƜ 
   ʦ     ʧ     6 ˮ       ʫʨʫʧʣƚ ÌÂÓ   3 ˮ       ʣƚʣʣʣʣ ÉÎƳÉÎ            ʨʣʬʭʣʣƚ     
    .Ï               9ÅÓ

6 ˮ ÓÈÅÁÒ ÆÏÒÃÅ ÁÐÐÌÉÅÄ ÎÏÒÍÁÌ ÔÏ ÐÉÌÅ ÁØÉÓ
- ˮ ÂÅÎÄÉÎÇ ÍÏÍÅÎÔ ÁÐÐÌÉÅÄ ÔÏ ÐÉÌÅ ÈÅÁÄ
Ù ˮ ÌÁÔÅÒÁÌ ÄÅÆÌÅÃÔÉÏÎ ÎÏÒÍÁÌ ÔÏ ÐÉÌÅ ÁØÉÓ
3 ˮ ÐÉÌÅ ÓÌÏÐÅ ÒÅÌÁÔÉÖÅ ÔÏ ÏÒÉÇÉÎÁÌ ÐÉÌÅ ÂÁÔÔÅÒ ÁÎÇÌÅ
2 ˮ ÒÏÔÁÔÉÏÎÁÌ ÓÔÉÆÆÎÅÓÓ ÁÐÐÌÉÅÄ ÔÏ ÐÉÌÅ ÈÅÁÄ
6ÁÌÕÅÓ ÏÆ ÔÏÐ Ù ÖÓƚ ÐÉÌÅ ÌÅÎÇÔÈÓ ÃÁÎ ÂÅ ÃÏÍÐÕÔÅÄ ÏÎÌÙ ÆÏÒ ÌÏÁÄ ÔÙÐÅÓ ×ÉÔÈ
ÓÐÅÃÉÆÉÅÄ ÓÈÅÁÒ ÌÏÁÄÉÎÇ ƽ,ÏÁÄ 4ÙÐÅÓ ʦƗ ʧƗ ÁÎÄ ʨƾƚ
4ÈÒÕÓÔ ÆÏÒÃÅ ÉÓ ÁÓÓÕÍÅÄ ÔÏ ÂÅ ÁÃÔÉÎÇ ÁØÉÁÌÌÙ ÆÏÒ ÁÌÌ ÐÉÌÅ ÂÁÔÔÅÒ ÁÎÇÌÅÓƚ

ƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜ
     #ÏÍÐÕÔÁÔÉÏÎÓ ÏÆ .ÏÍÉÎÁÌ -ÏÍÅÎÔ #ÁÐÁÃÉÔÙ ÁÎÄ .ÏÎÌÉÎÅÁÒ "ÅÎÄÉÎÇ 3ÔÉÆÆÎÅÓÓ
ƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜ

!ØÉÁÌ ÔÈÒÕÓÔ ÆÏÒÃÅ ÖÁÌÕÅÓ ×ÅÒÅ ÄÅÔÅÒÍÉÎÅÄ ÆÒÏÍ ÐÉÌÅƜÈÅÁÄ ÌÏÁÄÉÎÇ ÃÏÎÄÉÔÉÏÎÓ

.ÕÍÂÅÒ ÏÆ 0ÉÌÅ 3ÅÃÔÉÏÎÓ !ÎÁÌÙÚÅÄ ˮ ʦ

0ÉÌÅ 3ÅÃÔÉÏÎ .Ïƚ ʦƙ
ƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜ
-ÏÍÅÎÔƜÃÕÒÖÁÔÕÒÅ ÐÒÏÐÅÒÔÉÅÓ ×ÅÒÅ ÄÅÒÉÖÅÄ ÆÒÏÍ ÅÌÁÓÔÉÃ ÓÅÃÔÉÏÎ ÐÒÏÐÅÒÔÉÅÓ

ƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜ
           ,ÁÙÅÒÉÎÇ #ÏÒÒÅÃÔÉÏÎ %ÑÕÉÖÁÌÅÎÔ $ÅÐÔÈÓ ÏÆ 3ÏÉÌ Ÿ 2ÏÃË ,ÁÙÅÒÓ
ƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜ

         4ÏÐ ÏÆ    %ÑÕÉÖÁÌÅÎÔ                                                
          ,ÁÙÅÒ     4ÏÐ $ÅÐÔÈ  3ÁÍÅ ,ÁÙÅÒ  ,ÁÙÅÒ ÉÓ        &ʣ          &ʦ    
,ÁÙÅÒ     "ÅÌÏ×       "ÅÌÏ×      4ÙÐÅ !Ó    2ÏÃË ÏÒ     )ÎÔÅÇÒÁÌ    )ÎÔÅÇÒÁÌ 
 .Ïƚ    0ÉÌÅ (ÅÁÄ   'ÒÎÄ 3ÕÒÆ     ,ÁÙÅÒ     ÉÓ "ÅÌÏ×    ÆÏÒ ,ÁÙÅÒ   ÆÏÒ ,ÁÙÅÒ
           ÆÔ          ÆÔ         !ÂÏÖÅ    2ÏÃË ,ÁÙÅÒ      ÌÂÓ         ÌÂÓ   
ƜƜƜƜƜ  ƜƜƜƜƜƜƜƜƜƜ  ƜƜƜƜƜƜƜƜƜƜ  ƜƜƜƜƜƜƜƜƜƜ  ƜƜƜƜƜƜƜƜƜƜ  ƜƜƜƜƜƜƜƜƜƜ  ƜƜƜƜƜƜƜƜƜƜ
  ʦ          ʣƚʣʣ        ʣƚʣʣ      .ƚ!ƚ        .Ï            ʣƚʣʣ      ʪʫʨʫʧƚ
  ʧ        ʪƚʣʣʣʣ      ʪƚʣʣʣʣ      .Ï          9ÅÓ         .ƚ!ƚ          .ƚ!ƚ    
  ʨ        ʫƚʭʣʣʣ      ʫƚʭʣʣʣ      .Ï          9ÅÓ         .ƚ!ƚ          .ƚ!ƚ    

.ÏÔÅÓƙ 4ÈÅ &ʣ ÉÎÔÅÇÒÁÌ ÏÆ ,ÁÙÅÒ Î˩ʦ ÅÑÕÁÌÓ ÔÈÅ ÓÕÍ ÏÆ ÔÈÅ &ʣ ÁÎÄ &ʦ ÉÎÔÅÇÒÁÌÓ 
       ÆÏÒ ,ÁÙÅÒ Îƚ ,ÁÙÅÒÉÎÇ ÃÏÒÒÅÃÔÉÏÎ ÅÑÕÉÖÁÌÅÎÔ ÄÅÐÔÈÓ ÁÒÅ ÃÏÍÐÕÔÅÄ ÏÎÌÙ 
       ÆÏÒ ÓÏÉÌ ÔÙÐÅÓ ×ÉÔÈ ÂÏÔÈ ÓÈÁÌÌÏ×ƜÄÅÐÔÈ ÁÎÄ ÄÅÅÐƜÄÅÐÔÈ ÅØÐÒÅÓÓÉÏÎÓ ÆÏÒ 
       ÐÅÁË ÌÁÔÅÒÁÌ ÌÏÁÄ ÔÒÁÎÓÆÅÒƚ 4ÈÅÓÅ ÓÏÉÌ ÔÙÐÅÓ ÁÒÅ ÓÏÆÔ ÁÎÄ ÓÔÉÆÆ ÃÌÁÙÓƗ 
       ÎÏÎƜÌÉÑÕÅÆÉÅÄ ÓÁÎÄÓƗ ÁÎÄ ÃÅÍÅÎÔÅÄ ÃƜÐÈÉ ÓÏÉÌƚ 



ƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜ
                 #ÏÍÐÕÔÅÄ 6ÁÌÕÅÓ ÏÆ 0ÉÌÅ ,ÏÁÄÉÎÇ ÁÎÄ $ÅÆÌÅÃÔÉÏÎ
                   ÆÏÒ ,ÁÔÅÒÁÌ ,ÏÁÄÉÎÇ ÆÏÒ ,ÏÁÄ #ÁÓÅ .ÕÍÂÅÒ ʦ
ƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜ

0ÉÌÅƜÈÅÁÄ ÃÏÎÄÉÔÉÏÎÓ ÁÒÅ 3ÈÅÁÒ ÁÎÄ 0ÉÌÅƜÈÅÁÄ 2ÏÔÁÔÉÏÎ ƽ,ÏÁÄÉÎÇ 4ÙÐÅ ʧƾ

3ÈÅÁÒ ÆÏÒÃÅ ÁÔ ÐÉÌÅ ÈÅÁÄ                               ˮ      ʫʨʫʧʣƚʣ ÌÂÓ
2ÏÔÁÔÉÏÎ ÏÆ ÐÉÌÅ ÈÅÁÄ                                  ˮ    ʣƚʣʣʣ%˩ʣʣ ÒÁÄÉÁÎÓ
!ØÉÁÌ ÌÏÁÄ ÁÔ ÐÉÌÅ ÈÅÁÄ                                ˮ     ʨʣʬʭʣʣƚʣ ÌÂÓ

ƽ:ÅÒÏ ÓÌÏÐÅ ÆÏÒ ÔÈÉÓ ÌÏÁÄ ÉÎÄÉÃÁÔÅÓ ÆÉØÅÄƜÈÅÁÄ ÃÏÎÄÉÔÉÏÎÓƾ

   $ÅÐÔÈ    $ÅÆÌÅÃÔƚ    "ÅÎÄÉÎÇ     3ÈÅÁÒ      3ÌÏÐÅ      4ÏÔÁÌ     "ÅÎÄÉÎÇ   3ÏÉÌ 
2ÅÓƚ  3ÏÉÌ 3ÐÒƚ  $ÉÓÔÒÉÂƚ  
     8          Ù       -ÏÍÅÎÔ      &ÏÒÃÅ        3       3ÔÒÅÓÓ    3ÔÉÆÆÎÅÓÓ      Ð 
      %Óǉ(     ,ÁÔƚ ,ÏÁÄ 
   ÆÅÅÔ      ÉÎÃÈÅÓ     ÉÎƜÌÂÓ       ÌÂÓ      ÒÁÄÉÁÎÓ     ÐÓÉǉ      ÌÂƜÉÎʉʧ    
ÌÂƳÉÎÃÈ    ÌÂƳÉÎÃÈ    ÌÂƳÉÎÃÈ  
ƜƜƜƜƜƜƜƜƜƜ ƜƜƜƜƜƜƜƜƜƜ ƜƜƜƜƜƜƜƜƜƜ ƜƜƜƜƜƜƜƜƜƜ ƜƜƜƜƜƜƜƜƜƜ ƜƜƜƜƜƜƜƜƜƜ ƜƜƜƜƜƜƜƜƜƜ 
ƜƜƜƜƜƜƜƜƜƜ ƜƜƜƜƜƜƜƜƜƜ ƜƜƜƜƜƜƜƜƜƜ 
      ʣƚʣʣ    ʣƚʣʧʮʫʮ  Ɯʩʨʫʮʣʦʪƚ     ʫʨʫʧʣƚ       ʣƚʣʣ      ʦʧʪʫƚ   ʧƚʮʬ%˩ʦʦ       
ʣƚʣʣ       ʣƚʣʣ       ʣƚʣʣ
    ʣƚʦʦʭʣ    ʣƚʣʧʮʫʭ  Ɯʩʧʬʭʮʧʩƚ     ʫʨʫʦʬƚ  Ɯʧƚʣʫ%Ɯʣʪ      ʦʧʨʬƚ   ʧƚʮʬ%˩ʦʦ     
Ɯʩƚʣʮʭ   ʦʮʪƚʪʧʧʧ       ʣƚʣʣ
    ʣƚʧʨʫʣ    ʣƚʣʧʮʫʩ  Ɯʩʦʭʭʭʨʨƚ     ʫʨʫʣʭƚ  Ɯʩƚʣʭ%Ɯʣʪ      ʦʧʦʬƚ   ʧƚʮʬ%˩ʦʦ     
Ɯʭƚʦʭʩ   ʨʮʦƚʣʩʩʨ       ʣƚʣʣ
    ʣƚʨʪʩʣ    ʣƚʣʧʮʪʫ  Ɯʩʣʮʭʬʪʣƚ     ʫʨʪʮʩƚ  Ɯʫƚʣʪ%Ɯʣʪ      ʦʦʮʬƚ   ʧƚʮʬ%˩ʦʦ    
Ɯʦʧƚʧʩʫ   ʪʭʫƚʪʫʫʪ       ʣƚʣʣ
    ʣƚʩʬʧʣ    ʣƚʣʧʮʩʫ  Ɯʩʣʣʭʫʭʧƚ     ʫʨʪʬʩƚ  Ɯʬƚʮʭ%Ɯʣʪ      ʦʦʬʭƚ   ʧƚʮʬ%˩ʦʦ    
Ɯʦʫƚʧʬʩ   ʬʭʧƚʣʭʭʫ       ʣƚʣʣ
    ʣƚʪʮʣʣ    ʣƚʣʧʮʨʩ  Ɯʨʮʦʭʫʨʮƚ     ʫʨʪʩʭƚ  Ɯʮƚʭʬ%Ɯʣʪ      ʦʦʪʭƚ   ʧƚʮʬ%˩ʦʦ    
Ɯʧʣƚʧʪʪ   ʮʬʬƚʫʦʣʭ       ʣƚʣʣ
    ʣƚʬʣʭʣ    ʣƚʣʧʮʦʭ  Ɯʨʭʧʭʫʧʮƚ     ʫʨʪʦʫƚ  Ɯʦƚʦʬ%Ɯʣʩ      ʦʦʨʭƚ   ʧƚʮʬ%˩ʦʦ    
Ɯʧʩƚʦʬʮ      ʦʦʬʨƚ       ʣƚʣʣ
    ʣƚʭʧʫʣ    ʣƚʣʧʮʣʦ  Ɯʨʬʨʭʫʪʮƚ     ʫʨʩʬʮƚ  Ɯʦƚʨʪ%Ɯʣʩ      ʦʦʦʮƚ   ʧƚʮʬ%˩ʦʦ    
Ɯʧʭƚʣʨʫ      ʦʨʫʮƚ       ʣƚʣʣ
    ʣƚʮʩʩʣ    ʣƚʣʧʭʭʣ  Ɯʨʫʩʭʬʨʬƚ     ʫʨʩʨʬƚ  Ɯʦƚʪʨ%Ɯʣʩ      ʦʣʮʮƚ   ʧƚʮʬ%˩ʦʦ    
Ɯʨʦƚʭʦʫ      ʦʪʫʩƚ       ʣƚʣʣ
    ʦƚʣʫʧʣ    ʣƚʣʧʭʪʬ  Ɯʨʪʪʭʭʬʧƚ     ʫʨʨʭʮƚ  Ɯʦƚʬʣ%Ɯʣʩ      ʦʣʬʮƚ   ʧƚʮʬ%˩ʦʦ    
Ɯʨʪƚʪʣʭ      ʦʬʫʣƚ       ʣƚʣʣ
    ʦƚʦʭʣʣ    ʣƚʣʧʭʨʧ  Ɯʨʩʫʮʣʬʣƚ     ʫʨʨʨʬƚ  Ɯʦƚʭʬ%Ɯʣʩ      ʦʣʫʣƚ   ʧƚʮʬ%˩ʦʦ    
Ɯʨʮƚʦʣʪ      ʦʮʪʪƚ       ʣƚʣʣ
    ʦƚʧʮʭʣ    ʣƚʣʧʭʣʩ  Ɯʨʨʬʮʨʩʣƚ     ʫʨʧʬʮƚ  Ɯʧƚʣʨ%Ɯʣʩ      ʦʣʩʣƚ   ʧƚʮʬ%˩ʦʦ    
Ɯʩʧƚʪʮʫ      ʧʦʪʦƚ       ʣƚʣʣ
    ʦƚʩʦʫʣ    ʣƚʣʧʬʬʪ  Ɯʨʧʭʮʫʭʭƚ     ʫʨʧʦʫƚ  Ɯʧƚʦʮ%Ɯʣʩ      ʦʣʧʦƚ   ʧƚʮʬ%˩ʦʦ    
Ɯʩʪƚʮʬʨ      ʧʨʩʫƚ       ʣƚʣʣ



    ʦƚʪʨʩʣ    ʣƚʣʧʬʩʧ  Ɯʨʧʣʣʦʧʦƚ     ʫʨʦʩʮƚ  Ɯʧƚʨʩ%Ɯʣʩ      ʦʣʣʦƚ   ʧƚʮʬ%˩ʦʦ    
Ɯʩʮƚʧʧʭ      ʧʪʩʧƚ       ʣƚʣʣ
    ʦƚʫʪʧʣ    ʣƚʣʧʬʣʭ  Ɯʨʦʦʣʫʩʬƚ     ʫʨʣʬʬƚ  Ɯʧƚʩʮ%Ɯʣʩ   ʮʭʦƚʪʣʮʨ   ʧƚʮʬ%˩ʦʦ    
Ɯʪʧƚʨʪʧ      ʧʬʨʬƚ       ʣƚʣʣ
    ʦƚʬʬʣʣ    ʣƚʣʧʫʬʧ  Ɯʨʣʧʦʧʬʦƚ     ʫʨʣʣʣƚ  Ɯʧƚʫʩ%Ɯʣʩ   ʮʫʦƚʮʮʫʭ   ʧƚʮʬ%˩ʦʦ    
Ɯʪʪƚʨʨʮ      ʧʮʨʨƚ       ʣƚʣʣ
    ʦƚʭʭʭʣ    ʣƚʣʧʫʨʨ  Ɯʧʮʨʦʮʮʮƚ     ʫʧʮʧʣƚ  Ɯʧƚʬʭ%Ɯʣʩ   ʮʩʧƚʪʣʬʦ   ʧƚʮʬ%˩ʦʦ    
Ɯʪʭƚʦʭʣ      ʨʦʧʭƚ       ʣƚʣʣ
    ʧƚʣʣʫʣ    ʣƚʣʧʪʮʨ  Ɯʧʭʩʧʭʨʭƚ     ʫʧʭʨʫƚ  Ɯʧƚʮʧ%Ɯʣʩ   ʮʧʨƚʣʩʦʪ   ʧƚʮʬ%˩ʦʦ    
Ɯʫʣƚʭʫʭ      ʨʨʧʩƚ       ʣƚʣʣ
    ʧƚʦʧʩʣ    ʣƚʣʧʪʪʦ  Ɯʧʬʪʨʬʮʩƚ     ʫʧʬʩʭƚ  Ɯʨƚʣʪ%Ɯʣʩ   ʮʣʨƚʫʣʦʩ   ʧƚʮʬ%˩ʦʦ    
Ɯʫʨƚʨʮʬ      ʨʪʦʮƚ       ʣƚʣʣ
    ʧƚʧʩʧʣ    ʣƚʣʧʪʣʬ  Ɯʧʫʫʩʭʬʣƚ     ʫʧʫʪʫƚ  Ɯʨƚʦʭ%Ɯʣʩ   ʭʭʩƚʦʭʬʬ   ʧƚʮʬ%˩ʦʦ    
Ɯʫʪƚʬʫʦ      ʨʬʦʪƚ       ʣƚʣʣ
    ʧƚʨʫʣʣ    ʣƚʣʧʩʫʦ  Ɯʧʪʬʫʣʬʨƚ     ʫʧʪʫʧƚ  Ɯʨƚʨʦ%Ɯʣʩ   ʭʫʩƚʭʣʦʫ   ʧƚʮʬ%˩ʦʦ    
Ɯʫʬƚʮʪʨ      ʨʮʦʣƚ       ʣƚʣʣ
    ʧƚʩʬʭʣ    ʣƚʣʧʩʦʨ  Ɯʧʩʭʬʩʣʬƚ     ʫʧʩʫʩƚ  Ɯʨƚʩʨ%Ɯʣʩ   ʭʩʪƚʩʩʩʣ   ʧƚʮʬ%˩ʦʦ    
Ɯʫʮƚʮʫʭ      ʩʦʣʫƚ       ʣƚʣʣ
    ʧƚʪʮʫʣ    ʣƚʣʧʨʫʩ  Ɯʧʨʮʭʭʬʫƚ     ʫʧʨʫʩƚ  Ɯʨƚʪʩ%Ɯʣʩ   ʭʧʫƚʦʦʫʣ   ʧƚʮʬ%˩ʦʦ    
Ɯʬʦƚʭʣʣ      ʩʨʣʦƚ       ʣƚʣʣ
    ʧƚʬʦʩʣ    ʣƚʣʧʨʦʨ  Ɯʧʨʦʣʩʭʩƚ     ʫʧʧʫʦƚ  Ɯʨƚʫʫ%Ɯʣʩ   ʭʣʫƚʭʦʭʨ   ʧƚʮʬ%˩ʦʦ    
Ɯʬʨƚʩʩʩ      ʩʩʮʬƚ       ʣƚʣʣ
    ʧƚʭʨʧʣ    ʣƚʣʧʧʫʣ  Ɯʧʧʧʧʧʨʪƚ     ʫʧʦʪʫƚ  Ɯʨƚʬʫ%Ɯʣʩ   ʬʭʬƚʪʪʦʬ   ʧƚʮʬ%˩ʦʦ    
Ɯʬʩƚʭʮʫ      ʩʫʮʨƚ       ʣƚʣʣ
    ʧƚʮʪʣʣ    ʣƚʣʧʧʣʫ  Ɯʧʦʨʩʦʨʦƚ     ʫʧʣʩʮƚ  Ɯʨƚʭʬ%Ɯʣʩ   ʬʫʭƚʨʦʫʮ   ʧƚʮʬ%˩ʦʦ    
Ɯʬʫƚʦʪʧ      ʩʭʭʭƚ       ʣƚʣʣ
    ʨƚʣʫʭʣ    ʣƚʣʧʦʪʦ  Ɯʧʣʩʫʦʬʪƚ     ʫʦʮʩʣƚ  Ɯʨƚʮʬ%Ɯʣʩ   ʬʩʮƚʦʦʩʪ   ʧƚʮʬ%˩ʦʦ    
Ɯʬʬƚʧʣʫ      ʪʣʭʩƚ       ʣƚʣʣ
    ʨƚʦʭʫʣ    ʣƚʣʧʣʮʩ  Ɯʦʮʪʭʨʬʣƚ     ʫʦʭʨʣƚ  Ɯʩƚʣʫ%Ɯʣʩ   ʬʧʮƚʮʩʩʮ   ʧƚʮʬ%˩ʦʦ    
Ɯʬʭƚʣʪʪ      ʪʧʬʮƚ       ʣƚʣʣ
    ʨƚʨʣʩʣ    ʣƚʣʧʣʨʪ  Ɯʦʭʬʣʬʦʭƚ     ʫʦʬʦʮƚ  Ɯʩƚʦʪ%Ɯʣʩ   ʬʦʣƚʭʣʭʫ   ʧƚʮʬ%˩ʦʦ    
Ɯʬʭƚʫʮʬ      ʪʩʬʪƚ       ʣƚʣʣ
    ʨƚʩʧʧʣ    ʣƚʣʦʮʬʫ  Ɯʦʬʭʨʧʦʮƚ     ʫʦʫʣʭƚ  Ɯʩƚʧʩ%Ɯʣʩ   ʫʮʦƚʬʣʪʮ   ʧƚʮʬ%˩ʦʦ    
Ɯʬʮƚʦʧʬ      ʪʫʬʣƚ       ʣƚʣʣ
    ʨƚʪʩʣʣ    ʣƚʣʦʮʦʪ  Ɯʦʫʮʪʭʬʪƚ     ʫʦʩʮʪƚ  Ɯʩƚʨʧ%Ɯʣʩ   ʫʬʧƚʫʨʬʣ   ʧƚʮʬ%˩ʦʦ    
Ɯʬʮƚʨʩʨ      ʪʭʫʫƚ       ʣƚʣʣ
    ʨƚʫʪʭʣ    ʣƚʣʦʭʪʩ  Ɯʦʫʣʭʫʭʬƚ     ʫʦʨʭʨƚ  Ɯʩƚʩʣ%Ɯʣʩ   ʫʪʨƚʫʣʧʦ   ʧƚʮʬ%˩ʦʦ    
Ɯʬʮƚʨʩʨ      ʫʣʫʦƚ       ʣƚʣʣ
    ʨƚʬʬʫʣ    ʣƚʣʦʬʮʦ  Ɯʦʪʧʦʫʪʩƚ     ʫʦʧʬʦƚ  Ɯʩƚʩʭ%Ɯʣʩ   ʫʨʩƚʫʣʦʧ   ʧƚʮʬ%˩ʦʦ    
Ɯʬʮƚʦʧʩ      ʫʧʪʬƚ       ʣƚʣʣ
    ʨƚʭʮʩʣ    ʣƚʣʦʬʧʬ  Ɯʦʩʨʩʬʬʬƚ     ʫʦʦʪʮƚ  Ɯʩƚʪʪ%Ɯʣʩ   ʫʦʪƚʫʨʩʨ   ʧƚʮʬ%˩ʦʦ    
Ɯʬʭƚʫʭʩ      ʫʩʪʧƚ       ʣƚʣʣ
    ʩƚʣʦʧʣ    ʣƚʣʦʫʫʧ  Ɯʦʨʩʭʣʪʪƚ     ʫʦʣʩʭƚ  Ɯʩƚʫʦ%Ɯʣʩ   ʪʮʫƚʬʣʦʦ   ʧƚʮʬ%˩ʦʦ    
Ɯʬʭƚʣʧʨ      ʫʫʩʭƚ       ʣƚʣʣ
    ʩƚʦʨʣʣ    ʣƚʣʦʪʮʫ  Ɯʦʧʫʦʩʭʫƚ     ʫʣʮʨʭƚ  Ɯʩƚʫʭ%Ɯʣʩ   ʪʬʬƚʭʣʦʪ   ʧƚʮʬ%˩ʦʦ    
Ɯʬʬƚʦʨʮ      ʫʭʩʨƚ       ʣƚʣʣ
    ʩƚʧʩʭʣ    ʣƚʣʦʪʨʣ  Ɯʦʦʬʪʣʬʣƚ     ʫʣʭʨʣƚ  Ɯʩƚʬʨ%Ɯʣʩ   ʪʪʭƚʮʨʪʦ   ʧƚʮʬ%˩ʦʦ    
Ɯʬʫƚʣʨʦ      ʬʣʨʮƚ       ʣƚʣʣ
    ʩƚʨʫʫʣ    ʣƚʣʦʩʫʧ  Ɯʦʣʭʭʭʣʨƚ     ʫʣʬʧʨƚ  Ɯʩƚʬʮ%Ɯʣʩ   ʪʩʣƚʦʣʦʩ   ʧƚʮʬ%˩ʦʦ    
Ɯʬʩƚʫʮʭ      ʬʧʨʩƚ       ʣƚʣʣ



    ʩƚʩʭʩʣ    ʣƚʣʦʨʮʩ  Ɯʦʣʣʧʫʭʩƚ     ʫʣʫʦʮƚ  Ɯʩƚʭʩ%Ɯʣʩ   ʪʧʦƚʧʮʮʮ   ʧƚʮʬ%˩ʦʦ    
Ɯʬʨƚʦʩʣ      ʬʩʨʣƚ       ʣƚʣʣ
    ʩƚʫʣʧʣ    ʣƚʣʦʨʧʪ   Ɯʮʦʫʬʦʣƚ     ʫʣʪʦʫƚ  Ɯʩƚʭʭ%Ɯʣʩ   ʪʣʧƚʪʨʣʣ   ʧƚʮʬ%˩ʦʦ    
Ɯʬʦƚʨʪʭ      ʬʫʧʪƚ       ʣƚʣʣ
    ʩƚʬʧʣʣ    ʣƚʣʦʧʪʫ   Ɯʭʨʣʭʬʫƚ     ʫʣʩʦʬƚ  Ɯʩƚʮʧ%Ɯʣʩ   ʩʭʨƚʬʮʦʣ   ʧƚʮʬ%˩ʦʦ    
Ɯʫʮƚʨʪʧ      ʬʭʧʦƚ       ʣƚʣʣ
    ʩƚʭʨʭʣ    ʣƚʣʦʦʭʫ   Ɯʬʩʪʦʭʣƚ     ʫʣʨʧʣƚ  Ɯʩƚʮʫ%Ɯʣʩ   ʩʫʪƚʣʭʦʭ   ʧƚʮʬ%˩ʦʦ    
Ɯʫʬƚʦʧʧ      ʭʣʦʫƚ       ʣƚʣʣ
    ʩƚʮʪʫʣ    ʣƚʣʦʦʦʪ   Ɯʫʪʮʫʦʭƚ     ʫʣʧʧʬƚ  Ɯʪƚʣʣ%Ɯʣʩ   ʩʩʫƚʩʣʦʭ   ʧƚʮʬ%˩ʦʦ    
Ɯʫʩƚʫʫʮ      ʭʧʦʧƚ       ʣƚʣʣ
    ʪƚʣʬʩʣ    ʣƚʣʦʣʩʩ   Ɯʪʬʩʦʭʨƚ     ʪʭʧʩʭƚ  Ɯʪƚʣʨ%Ɯʣʩ   ʩʧʬƚʬʩʮʬ   ʧƚʮʬ%˩ʦʦ     
Ɯʧʬʨʣƚ    ʨʬʣʦʫʦƚ       ʣƚʣʣ
    ʪƚʦʮʧʣ    ʣƚʣʣʮʬʨ   Ɯʩʮʩʧʧʣƚ     ʪʩʨʦʫƚ  Ɯʪƚʣʪ%Ɯʣʩ   ʩʦʣƚʧʮʧʨ   ʧƚʮʬ%˩ʦʦ     
Ɯʧʭʧʩƚ    ʩʦʦʦʧʬƚ       ʣƚʣʣ
    ʪƚʨʦʣʣ    ʣƚʣʣʮʣʦ   Ɯʩʦʮʮʦʮƚ     ʪʣʧʪʫƚ  Ɯʪƚʣʬ%Ɯʣʩ   ʨʮʩƚʣʬʣʮ   ʧƚʮʬ%˩ʦʦ     
Ɯʧʮʦʦƚ    ʩʪʬʩʨʩƚ       ʣƚʣʣ
    ʪƚʩʧʭʣ    ʣƚʣʣʭʧʮ   Ɯʨʪʦʩʪʩƚ     ʩʫʣʬʮƚ  Ɯʪƚʣʮ%Ɯʣʩ   ʨʬʮƚʦʧʨʬ   ʧƚʮʬ%˩ʦʦ     
Ɯʧʮʭʭƚ    ʪʦʣʨʨʫƚ       ʣƚʣʣ
    ʪƚʪʩʫʣ    ʣƚʣʣʬʪʬ   Ɯʧʭʭʮʭʣƚ     ʩʦʭʣʣƚ  Ɯʪƚʦʦ%Ɯʣʩ   ʨʫʪƚʩʭʩʩ   ʧƚʮʬ%˩ʦʦ     
Ɯʨʣʪʪƚ    ʪʬʦʪʧʪƚ       ʣƚʣʣ
    ʪƚʫʫʩʣ    ʣƚʣʣʫʭʪ   Ɯʧʨʧʫʨʦƚ     ʨʬʩʨʪƚ  Ɯʪƚʦʧ%Ɯʣʩ   ʨʪʨƚʦʭʧʨ   ʧƚʮʬ%˩ʦʦ     
Ɯʨʦʦʣƚ    ʫʩʨʨʪʩƚ       ʣƚʣʣ
    ʪƚʬʭʧʣ    ʣƚʣʣʫʦʧ   Ɯʦʭʧʪʦʬƚ     ʨʨʣʣʧƚ  Ɯʪƚʦʨ%Ɯʣʩ   ʨʩʧƚʧʩʦʪ   ʧƚʮʬ%˩ʦʦ     
Ɯʨʦʪʧƚ    ʬʧʮʧʣʦƚ       ʣƚʣʣ
    ʪƚʮʣʣʣ    ʣƚʣʣʪʨʮ   Ɯʦʨʭʬʧʨƚ     ʧʭʪʧʦƚ  Ɯʪƚʦʩ%Ɯʣʩ   ʨʨʧƚʫʭʣʧ   ʧƚʮʬ%˩ʦʦ     
Ɯʨʦʬʬƚ    ʭʨʩʦʦʭƚ       ʣƚʣʣ
    ʫƚʣʦʭʣ    ʣƚʣʣʩʫʬ   Ɯʦʣʦʧʮʬƚ     ʧʩʣʦʮƚ  Ɯʪƚʦʩ%Ɯʣʩ   ʨʧʩƚʪʣʮʪ   ʧƚʮʬ%˩ʦʦ     
Ɯʨʦʭʨƚ    ʮʫʫʣʩʨƚ       ʣƚʣʣ
    ʫƚʦʨʫʣ    ʣƚʣʣʨʮʩ    Ɯʬʣʧʪʨƚ     ʦʮʪʧʪƚ  Ɯʪƚʦʪ%Ɯʣʩ   ʨʦʬƚʬʨʧʦ   ʧƚʮʬ%˩ʦʦ     
Ɯʨʦʫʪƚ   ʦʦʨʭʧʭʬƚ       ʣƚʣʣ
    ʫƚʧʪʩʣ    ʣƚʣʣʨʧʦ    Ɯʩʪʪʪʪƚ     ʦʪʣʬʭƚ  Ɯʪƚʦʪ%Ɯʣʩ   ʨʦʧƚʨʨʮʮ   ʧƚʮʬ%˩ʦʦ     
Ɯʨʦʦʪƚ   ʦʨʬʪʦʬʩƚ       ʣƚʣʣ
    ʫƚʨʬʧʣ    ʣƚʣʣʧʩʭ    Ɯʧʬʦʣʨƚ     ʦʣʬʨʧƚ  Ɯʪƚʦʪ%Ɯʣʩ   ʨʣʭƚʨʦʦʩ   ʧƚʮʬ%˩ʦʦ     
Ɯʨʣʧʨƚ   ʦʬʧʫʮʪʧƚ       ʣƚʣʣ
    ʫƚʩʮʣʣ    ʣƚʣʣʦʬʪ    Ɯʦʩʬʦʧƚ      ʫʪʫʨƚ  Ɯʪƚʦʪ%Ɯʣʩ   ʨʣʪƚʫʣʫʨ   ʧƚʮʬ%˩ʦʦ     
Ɯʧʭʫʪƚ   ʧʨʦʮʣʪʪƚ       ʣƚʣʣ
    ʫƚʫʣʭʣ    ʣƚʣʣʦʣʧ     Ɯʭʣʫʫƚ      ʧʬʪʧƚ  Ɯʪƚʦʪ%Ɯʣʩ   ʨʣʩƚʦʪʪʩ   ʧƚʮʬ%˩ʦʦ     
Ɯʧʪʦʭƚ   ʨʩʮʫʧʬʩƚ       ʣƚʣʣ
    ʫƚʬʧʫʣ   ʧƚʮʣ%Ɯʣʩ     Ɯʫʩʬʣƚ   ʩʩʪƚʬʧʫʭ  Ɯʪƚʦʪ%Ɯʣʩ   ʨʣʨƚʭʣʫʮ   ʧƚʮʬ%˩ʦʦ   
Ɯʬʨʭƚʮʫʣ   ʨʫʣʨʧʦʣƚ       ʣƚʣʣ
    ʫƚʭʩʩʣ  Ɯʩƚʨʮ%Ɯʣʩ     Ɯʫʨʪʪƚ    Ɯʬʬƚʩʨʫ  Ɯʪƚʦʪ%Ɯʣʩ   ʨʣʨƚʬʭʦʭ   ʧƚʮʬ%˩ʦʦ    
ʣƚʣʧʭʫʪ    ʮʧƚʨʭʬʫ       ʣƚʣʣ
    ʫƚʮʫʧʣ   Ɯʣƚʣʣʦʦʬ     Ɯʫʧʩʣƚ    Ɯʬʬƚʨʫʧ  Ɯʪƚʦʪ%Ɯʣʩ   ʨʣʨƚʬʪʫʬ   ʧƚʮʬ%˩ʦʦ    
ʣƚʣʬʫʨʧ    ʮʧƚʩʫʪʬ       ʣƚʣʣ
    ʬƚʣʭʣʣ   Ɯʣƚʣʣʦʮʣ     Ɯʫʦʧʪƚ    Ɯʬʬƚʧʧʣ  Ɯʪƚʦʪ%Ɯʣʩ   ʨʣʨƚʬʨʦʫ   ʧƚʮʬ%˩ʦʦ     
ʣƚʦʧʩʦ    ʮʧƚʪʩʩʣ       ʣƚʣʣ
    ʬƚʦʮʭʣ   Ɯʣƚʣʣʧʫʨ     Ɯʫʣʣʮƚ    Ɯʬʬƚʣʦʦ  Ɯʪƚʦʪ%Ɯʣʩ   ʨʣʨƚʬʣʫʩ   ʧƚʮʬ%˩ʦʦ     
ʣƚʦʬʦʮ    ʮʧƚʫʧʧʪ       ʣƚʣʣ
    ʬƚʨʦʫʣ   Ɯʣƚʣʣʨʨʫ     Ɯʪʭʮʩƚ    Ɯʬʫƚʬʨʨ  Ɯʪƚʦʪ%Ɯʣʩ   ʨʣʨƚʫʭʦʦ   ʧƚʮʬ%˩ʦʦ     
ʣƚʧʦʮʭ    ʮʧƚʬʣʦʣ       ʣƚʣʣ



    ʬƚʩʨʩʣ   Ɯʣƚʣʣʩʣʮ     Ɯʪʬʬʬƚ    Ɯʬʫƚʨʭʭ  Ɯʪƚʦʪ%Ɯʣʩ   ʨʣʨƚʫʪʪʬ   ʧƚʮʬ%˩ʦʦ     
ʣƚʧʫʬʭ    ʮʧƚʬʬʮʬ       ʣƚʣʣ
    ʬƚʪʪʧʣ   Ɯʣƚʣʣʩʭʧ     Ɯʪʫʫʦƚ    Ɯʬʪƚʮʬʪ  Ɯʪƚʦʪ%Ɯʣʩ   ʨʣʨƚʫʨʣʧ   ʧƚʮʬ%˩ʦʦ     
ʣƚʨʦʪʮ    ʮʧƚʭʪʭʨ       ʣƚʣʣ
    ʬƚʫʬʣʣ   Ɯʣƚʣʣʪʪʪ     Ɯʪʪʩʨƚ    Ɯʬʪƚʩʮʨ  Ɯʪƚʦʪ%Ɯʣʩ   ʨʣʨƚʫʣʩʫ   ʧƚʮʬ%˩ʦʦ     
ʣƚʨʫʩʦ    ʮʧƚʮʨʬʣ       ʣƚʣʣ
    ʬƚʬʭʭʣ   Ɯʣƚʣʣʫʧʭ     Ɯʪʩʧʪƚ    Ɯʬʩƚʮʩʩ  Ɯʪƚʦʪ%Ɯʣʩ   ʨʣʨƚʪʬʭʭ   ʧƚʮʬ%˩ʦʦ     
ʣƚʩʦʧʨ    ʮʨƚʣʦʪʬ       ʣƚʣʣ
    ʬƚʮʣʫʣ   Ɯʣƚʣʣʬʣʦ     Ɯʪʨʣʫƚ    Ɯʬʩƚʨʧʪ  Ɯʪƚʦʫ%Ɯʣʩ   ʨʣʨƚʪʪʧʮ   ʧƚʮʬ%˩ʦʦ     
ʣƚʩʫʣʬ    ʮʨƚʣʮʩʩ       ʣƚʣʣ
    ʭƚʣʧʩʣ   Ɯʣƚʣʣʬʬʩ     Ɯʪʦʭʫƚ    Ɯʬʨƚʪʩʮ  Ɯʪƚʦʫ%Ɯʣʩ   ʨʣʨƚʪʧʫʬ   ʧƚʮʬ%˩ʦʦ     
ʣƚʫʨʫʩ   ʦʦʫƚʩʫʫʦ       ʣƚʣʣ
    ʭƚʦʩʧʣ   Ɯʣƚʣʣʭʩʬ     Ɯʪʣʫʪƚ    Ɯʬʧƚʫʣʪ  Ɯʪƚʦʫ%Ɯʣʩ   ʨʣʨƚʪʣʣʧ   ʧƚʮʬ%˩ʦʦ     
ʣƚʫʮʬʣ   ʦʦʫƚʪʫʩʦ       ʣƚʣʣ
    ʭƚʧʫʣʣ   Ɯʣƚʣʣʮʧʣ     Ɯʩʮʩʨƚ    Ɯʬʦƚʪʬʪ  Ɯʪƚʦʫ%Ɯʣʩ   ʨʣʨƚʩʬʨʪ   ʧƚʮʬ%˩ʦʦ     
ʣƚʬʪʬʬ   ʦʦʫƚʫʫʧʣ       ʣƚʣʣ
    ʭƚʨʬʭʣ   Ɯʣƚʣʣʮʮʨ     Ɯʩʭʦʭƚ    Ɯʬʣƚʩʪʮ  Ɯʪƚʦʫ%Ɯʣʩ   ʨʣʨƚʩʩʫʩ   ʧƚʮʬ%˩ʦʦ     
ʣƚʭʦʭʫ   ʦʦʫƚʬʪʮʮ       ʣƚʣʣ
    ʭƚʩʮʫʣ   Ɯʣƚʣʦʣʫʫ     Ɯʩʫʮʨƚ    Ɯʫʮƚʧʪʫ  Ɯʪƚʦʫ%Ɯʣʩ   ʨʣʨƚʩʦʭʮ   ʧƚʮʬ%˩ʦʦ     
ʣƚʭʬʮʪ   ʦʦʫƚʭʪʬʭ       ʣƚʣʣ
    ʭƚʫʦʩʣ   Ɯʣƚʣʦʦʨʮ     Ɯʩʪʫʪƚ    Ɯʫʬƚʮʫʭ  Ɯʪƚʦʫ%Ɯʣʩ   ʨʣʨƚʨʮʦʦ   ʧƚʮʬ%˩ʦʦ     
ʣƚʮʩʣʫ   ʦʦʫƚʮʪʪʫ       ʣƚʣʣ
    ʭƚʬʨʧʣ   Ɯʣƚʣʦʧʦʧ     Ɯʩʩʨʫƚ    Ɯʫʫƚʪʮʨ  Ɯʪƚʦʫ%Ɯʣʩ   ʨʣʨƚʨʫʧʭ   ʧƚʮʬ%˩ʦʦ     
ʦƚʣʣʦʬ   ʦʦʬƚʣʪʨʩ       ʣƚʣʣ
    ʭƚʭʪʣʣ   Ɯʣƚʣʦʧʭʪ     Ɯʩʨʣʩƚ    Ɯʫʪƚʦʨʦ  Ɯʪƚʦʫ%Ɯʣʩ   ʨʣʨƚʨʨʩʦ   ʧƚʮʬ%˩ʦʦ     
ʦƚʣʫʨʣ   ʦʦʬƚʦʪʦʧ       ʣƚʣʣ
    ʭƚʮʫʭʣ   Ɯʣƚʣʦʨʪʭ     Ɯʩʦʬʦƚ    Ɯʫʨƚʪʭʧ  Ɯʪƚʦʫ%Ɯʣʩ   ʨʣʨƚʨʣʩʮ   ʧƚʮʬ%˩ʦʦ     
ʦƚʦʧʩʨ   ʦʦʬƚʧʩʭʮ       ʣƚʣʣ
    ʮƚʣʭʫʣ   Ɯʣƚʣʦʩʨʦ     Ɯʩʣʨʪƚ    Ɯʫʦƚʮʩʬ  Ɯʪƚʦʫ%Ɯʣʩ   ʨʣʨƚʧʬʪʨ   ʧƚʮʬ%˩ʦʦ     
ʦƚʦʭʪʭ   ʦʦʬƚʨʩʫʬ       ʣƚʣʣ
    ʮƚʧʣʩʣ   Ɯʣƚʣʦʪʣʩ     Ɯʨʭʮʬƚ    Ɯʫʣƚʧʧʩ  Ɯʪƚʦʫ%Ɯʣʩ   ʨʣʨƚʧʩʪʦ   ʧƚʮʬ%˩ʦʦ     
ʦƚʧʩʬʨ   ʦʦʬƚʩʩʩʨ       ʣƚʣʣ
    ʮƚʨʧʧʣ   Ɯʣƚʣʦʪʬʬ     Ɯʨʬʪʫƚ    Ɯʪʭƚʩʦʩ  Ɯʪƚʦʫ%Ɯʣʩ   ʨʣʨƚʧʦʩʨ   ʧƚʮʬ%˩ʦʦ     
ʦƚʨʣʮʣ   ʦʦʬƚʪʩʧʣ       ʣƚʣʣ
    ʮƚʩʩʣʣ   Ɯʣƚʣʦʫʪʣ     Ɯʨʫʦʧƚ    Ɯʪʫƚʪʦʬ  Ɯʪƚʦʫ%Ɯʣʩ   ʨʣʨƚʦʭʨʣ   ʧƚʮʬ%˩ʦʦ     
ʦƚʨʬʣʬ   ʦʦʬƚʫʨʮʫ       ʣƚʣʣ
    ʮƚʪʪʭʣ   Ɯʣƚʣʦʬʧʨ     Ɯʨʩʫʫƚ    Ɯʪʩƚʪʨʧ  Ɯʪƚʦʫ%Ɯʣʩ   ʨʣʨƚʦʪʦʦ   ʧƚʮʬ%˩ʦʦ     
ʦƚʩʨʧʫ   ʦʦʬƚʬʨʬʧ       ʣƚʣʣ
    ʮƚʫʬʫʣ   Ɯʣƚʣʦʬʮʫ     Ɯʨʨʦʬƚ    Ɯʪʧƚʩʫʣ  Ɯʪƚʦʫ%Ɯʣʩ   ʨʣʨƚʦʦʭʫ   ʧƚʮʬ%˩ʦʦ     
ʦƚʩʮʩʫ   ʦʦʬƚʭʨʩʭ       ʣƚʣʣ
    ʮƚʬʮʩʣ   Ɯʣƚʣʦʭʫʮ     Ɯʨʦʫʪƚ    Ɯʪʣƚʨʣʣ  Ɯʪƚʦʫ%Ɯʣʩ   ʨʣʨƚʣʭʪʩ   ʧƚʮʬ%˩ʦʦ     
ʦƚʪʪʫʫ   ʦʦʬƚʮʨʧʩ       ʣƚʣʣ
    ʮƚʮʦʧʣ   Ɯʣƚʣʦʮʩʧ     Ɯʨʣʦʣƚ    Ɯʩʭƚʣʪʦ  Ɯʪƚʦʫ%Ɯʣʩ   ʨʣʨƚʣʪʦʪ   ʧƚʮʬ%˩ʦʦ     
ʦƚʫʦʭʭ   ʦʦʭƚʣʧʮʮ       ʣƚʣʣ
   ʦʣƚʣʨʣʣ   Ɯʣƚʣʧʣʦʪ     Ɯʧʭʪʧƚ    Ɯʩʪƚʬʦʪ  Ɯʪƚʦʫ%Ɯʣʩ   ʨʣʨƚʣʦʫʮ   ʧƚʮʬ%˩ʦʦ     
ʦƚʫʭʦʦ   ʦʦʭƚʦʧʬʩ       ʣƚʣʣ
   ʦʣƚʦʩʭʣ   Ɯʣƚʣʧʣʭʭ     Ɯʧʫʮʣƚ    Ɯʩʨƚʧʮʦ  Ɯʪƚʦʫ%Ɯʣʩ   ʨʣʧƚʮʭʦʫ   ʧƚʮʬ%˩ʦʦ     
ʦƚʬʩʨʪ   ʦʦʭƚʧʧʩʭ       ʣƚʣʣ
   ʦʣƚʧʫʫʣ   Ɯʣƚʣʧʦʫʦ     Ɯʧʪʧʩƚ    Ɯʩʣƚʬʬʭ  Ɯʪƚʦʫ%Ɯʣʩ   ʨʣʧƚʮʩʪʪ   ʧƚʮʬ%˩ʦʦ     
ʦƚʭʣʪʮ   ʦʦʭƚʨʧʧʨ       ʣƚʣʣ



   ʦʣƚʨʭʩʣ   Ɯʣƚʣʧʧʨʩ     Ɯʧʨʪʫƚ    Ɯʨʭƚʦʬʫ  Ɯʪƚʦʫ%Ɯʣʩ   ʨʣʧƚʮʣʭʬ   ʧƚʮʬ%˩ʦʦ     
ʦƚʭʫʭʪ   ʦʦʭƚʩʦʮʬ       ʣƚʣʣ
   ʦʣƚʪʣʧʣ   Ɯʣƚʣʧʨʣʬ     Ɯʧʦʭʨƚ    Ɯʨʪƚʩʭʫ  Ɯʪƚʦʫ%Ɯʣʩ   ʨʣʧƚʭʬʦʣ   ʧƚʮʬ%˩ʦʦ     
ʦƚʮʨʦʧ   ʦʦʭƚʪʦʬʣ       ʣƚʣʣ
   ʦʣƚʫʧʣʣ   Ɯʣƚʣʧʨʭʣ     Ɯʧʣʣʫƚ    Ɯʨʧƚʬʣʬ  Ɯʪƚʦʫ%Ɯʣʩ   ʨʣʧƚʭʨʧʩ   ʧƚʮʬ%˩ʦʦ     
ʦƚʮʮʩʣ   ʦʦʭƚʫʦʩʩ       ʣƚʣʣ
   ʦʣƚʬʨʭʣ   Ɯʣƚʣʧʩʪʨ     Ɯʦʭʧʫƚ    Ɯʧʮƚʭʨʮ  Ɯʪƚʦʫ%Ɯʣʩ   ʨʣʧƚʬʮʨʣ   ʧƚʮʬ%˩ʦʦ     
ʧƚʣʪʫʭ   ʦʦʭƚʬʦʦʬ       ʣƚʣʣ
   ʦʣƚʭʪʫʣ   Ɯʣƚʣʧʪʧʫ     Ɯʦʫʩʦƚ    Ɯʧʫƚʭʭʧ  Ɯʪƚʦʫ%Ɯʣʩ   ʨʣʧƚʬʪʧʬ   ʧƚʮʬ%˩ʦʦ     
ʧƚʦʦʮʭ   ʦʦʭƚʭʣʮʣ       ʣƚʣʣ
   ʦʣƚʮʬʩʣ   Ɯʣƚʣʧʫʣʣ     Ɯʦʩʪʧƚ    Ɯʧʨƚʭʨʪ  Ɯʪƚʦʫ%Ɯʣʩ   ʨʣʧƚʬʦʦʩ   ʧƚʮʬ%˩ʦʦ     
ʧƚʦʭʧʮ   ʦʦʭƚʮʣʫʧ       ʣƚʣʣ
   ʦʦƚʣʮʧʣ   Ɯʣƚʣʧʫʬʨ     Ɯʦʧʪʮƚ    Ɯʧʣƚʬʣʣ  Ɯʪƚʦʫ%Ɯʣʩ   ʨʣʧƚʫʫʮʧ   ʧƚʮʬ%˩ʦʦ     
ʧƚʧʩʫʦ   ʦʦʮƚʣʣʨʩ       ʣƚʣʣ
   ʦʦƚʧʦʣʣ   Ɯʣƚʣʧʬʩʫ     Ɯʦʣʫʦƚ    Ɯʦʬƚʩʬʩ  Ɯʪƚʦʫ%Ɯʣʩ   ʨʣʧƚʫʧʫʣ   ʧƚʮʬ%˩ʦʦ     
ʧƚʨʣʮʩ   ʦʦʮƚʦʣʣʫ       ʣƚʣʣ
   ʦʦƚʨʧʭʣ   Ɯʣƚʣʧʭʦʮ   Ɯʭʪʭƚʫʩʮ    Ɯʦʩƚʦʫʣ  Ɯʪƚʦʫ%Ɯʣʩ   ʨʣʧƚʪʭʦʮ   ʧƚʮʬ%˩ʦʦ     
ʧƚʨʬʧʭ   ʦʦʮƚʦʮʬʭ       ʣƚʣʣ
   ʦʦƚʩʩʫʣ   Ɯʣƚʣʧʭʮʧ   Ɯʫʪʦƚʩʩʨ    Ɯʦʣƚʬʪʪ  Ɯʪƚʦʫ%Ɯʣʩ   ʨʣʧƚʪʨʫʫ   ʧƚʮʬ%˩ʦʦ     
ʧƚʩʨʫʨ   ʦʦʮƚʧʮʩʮ       ʣƚʣʣ
   ʦʦƚʪʫʩʣ   Ɯʣƚʣʧʮʫʪ   Ɯʩʨʮƚʨʪʦ     Ɯʬƚʧʫʣ  Ɯʪƚʦʫ%Ɯʣʩ   ʨʣʧƚʩʮʣʨ   ʧƚʮʬ%˩ʦʦ     
ʧƚʩʮʮʭ   ʦʦʮƚʨʮʧʣ       ʣƚʣʣ
   ʦʦƚʫʭʧʣ   Ɯʣƚʣʨʣʨʭ   Ɯʧʧʧƚʧʩʫ     Ɯʨƚʫʬʪ  Ɯʪƚʦʫ%Ɯʣʩ   ʨʣʧƚʩʩʧʮ   ʧƚʮʬ%˩ʦʦ     
ʧƚʪʫʨʪ   ʦʦʮƚʩʭʮʦ       ʣƚʣʣ
   ʦʦƚʭʣʣʣ   Ɯʣƚʣʨʦʦʦ       ʣƚʣʣ       ʣƚʣʣ  Ɯʪƚʦʫ%Ɯʣʩ   ʨʣʧƚʨʮʩʩ   ʧƚʮʬ%˩ʦʦ     
ʧƚʫʧʬʨ    ʪʮƚʬʮʨʦ       ʣƚʣʣ

ǉ 4ÈÅ ÁÂÏÖÅ ÖÁÌÕÅÓ ÏÆ ÔÏÔÁÌ ÓÔÒÅÓÓ ÁÒÅ ÃÏÍÂÉÎÅÄ ÁØÉÁÌ ÁÎÄ ÂÅÎÄÉÎÇ ÓÔÒÅÓÓÅÓƚ 

/ÕÔÐÕÔ 3ÕÍÍÁÒÙ ÆÏÒ ,ÏÁÄ #ÁÓÅ .Ïƚ ʦƙ

0ÉÌÅƜÈÅÁÄ ÄÅÆÌÅÃÔÉÏÎ             ˮ     ʣƚʣʧʮʫʮʨʬʣ ÉÎÃÈÅÓ
#ÏÍÐÕÔÅÄ ÓÌÏÐÅ ÁÔ ÐÉÌÅ ÈÅÁÄ      ˮ       ʣƚʣʣʣʣʣʣ ÒÁÄÉÁÎÓ
-ÁØÉÍÕÍ ÂÅÎÄÉÎÇ ÍÏÍÅÎÔ           ˮ      Ɯʩʨʫʮʣʦʪƚ ÉÎÃÈƜÌÂÓ
-ÁØÉÍÕÍ ÓÈÅÁÒ ÆÏÒÃÅ              ˮ         ʫʨʫʧʣƚ ÌÂÓ
$ÅÐÔÈ ÏÆ ÍÁØÉÍÕÍ ÂÅÎÄÉÎÇ ÍÏÍÅÎÔ  ˮ       ʣƚʣʣʣʣʣʣ ÆÅÅÔ ÂÅÌÏ× ÐÉÌÅ ÈÅÁÄ
$ÅÐÔÈ ÏÆ ÍÁØÉÍÕÍ ÓÈÅÁÒ ÆÏÒÃÅ     ˮ       ʣƚʣʣʣʣʣʣ ÆÅÅÔ ÂÅÌÏ× ÐÉÌÅ ÈÅÁÄ
.ÕÍÂÅÒ ÏÆ ÉÔÅÒÁÔÉÏÎÓ             ˮ             ʦʦ
.ÕÍÂÅÒ ÏÆ ÚÅÒÏ ÄÅÆÌÅÃÔÉÏÎ ÐÏÉÎÔÓ ˮ              ʦ

ƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜ
            3ÕÍÍÁÒÙ ÏÆ 0ÉÌÅƜÈÅÁÄ 2ÅÓÐÏÎÓÅÓ ÆÏÒ #ÏÎÖÅÎÔÉÏÎÁÌ !ÎÁÌÙÓÅÓ
ƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜ

$ÅÆÉÎÉÔÉÏÎÓ ÏÆ 0ÉÌÅƜÈÅÁÄ ,ÏÁÄÉÎÇ #ÏÎÄÉÔÉÏÎÓƙ

,ÏÁÄ 4ÙÐÅ ʦƙ ,ÏÁÄ ʦ ˮ 3ÈÅÁÒƗ 6Ɨ ÌÂÓƗ ÁÎÄ ,ÏÁÄ ʧ ˮ -ÏÍÅÎÔƗ -Ɨ ÉÎƜÌÂÓ
,ÏÁÄ 4ÙÐÅ ʧƙ ,ÏÁÄ ʦ ˮ 3ÈÅÁÒƗ 6Ɨ ÌÂÓƗ ÁÎÄ ,ÏÁÄ ʧ ˮ 3ÌÏÐÅƗ 3Ɨ ÒÁÄÉÁÎÓ



,ÏÁÄ 4ÙÐÅ ʨƙ ,ÏÁÄ ʦ ˮ 3ÈÅÁÒƗ 6Ɨ ÌÂÓƗ ÁÎÄ ,ÏÁÄ ʧ ˮ 2ÏÔƚ 3ÔÉÆÆÎÅÓÓƗ 2Ɨ ÉÎƜÌÂÓƳÒÁÄƚ
,ÏÁÄ 4ÙÐÅ ʩƙ ,ÏÁÄ ʦ ˮ 4ÏÐ $ÅÆÌÅÃÔÉÏÎƗ ÙƗ ÉÎÃÈÅÓƗ ÁÎÄ ,ÏÁÄ ʧ ˮ -ÏÍÅÎÔƗ -Ɨ ÉÎƜÌÂÓ
,ÏÁÄ 4ÙÐÅ ʪƙ ,ÏÁÄ ʦ ˮ 4ÏÐ $ÅÆÌÅÃÔÉÏÎƗ ÙƗ ÉÎÃÈÅÓƗ ÁÎÄ ,ÏÁÄ ʧ ˮ 3ÌÏÐÅƗ 3Ɨ ÒÁÄÉÁÎÓ

,ÏÁÄ ,ÏÁÄ                ,ÏÁÄ                  !ØÉÁÌ    0ÉÌÅƜÈÅÁÄ  0ÉÌÅƜÈÅÁÄ  -ÁØ 
3ÈÅÁÒ -ÁØ -ÏÍÅÎÔ
#ÁÓÅ 4ÙÐÅ   0ÉÌÅƜÈÅÁÄ    4ÙÐÅ     0ÉÌÅƜÈÅÁÄ   ,ÏÁÄÉÎÇ  $ÅÆÌÅÃÔÉÏÎ  2ÏÔÁÔÉÏÎ    ÉÎ 
0ÉÌÅ    ÉÎ 0ÉÌÅ 
 .Ïƚ  ʦ      ,ÏÁÄ ʦ       ʧ        ,ÏÁÄ ʧ       ÌÂÓ      ÉÎÃÈÅÓ     ÒÁÄÉÁÎÓ      ÌÂÓ
     ÉÎƜÌÂÓ  
ƜƜƜƜ ƜƜƜƜƜ ƜƜƜƜƜƜƜƜƜƜ ƜƜƜƜƜƜƜƜƜƜ ƜƜƜƜƜƜƜƜƜƜ ƜƜƜƜƜƜƜƜƜƜ ƜƜƜƜƜƜƜƜƜƜ ƜƜƜƜƜƜƜƜƜƜ 
ƜƜƜƜƜƜƜƜƜƜ ƜƜƜƜƜƜƜƜƜƜ
  ʦ  6Ɨ ÌÂ     ʫʨʫʧʣƚ   3Ɨ ÒÁÄ         ʣƚʣʣ    ʨʣʬʭʣʣƚ    ʣƚʣʧʮʫʮ       ʣƚʣʣ     
ʫʨʫʧʣƚ  Ɯʩʨʫʮʣʦʪƚ

-ÁØÉÍÕÍ ÐÉÌÅƜÈÅÁÄ ÄÅÆÌÅÃÔÉÏÎ ˮ ʣƚʣʧʮʫʮʨʬʣʦʣ ÉÎÃÈÅÓ
-ÁØÉÍÕÍ ÐÉÌÅƜÈÅÁÄ ÒÏÔÁÔÉÏÎ   ˮ ʣƚʣʣʣʣʣʣʣʣʣʣ ÒÁÄÉÁÎÓ ˮ ʣƚʣʣʣʣʣʣ ÄÅÇƚ 

ƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜ
                           3ÕÍÍÁÒÙ ÏÆ 7ÁÒÎÉÎÇ -ÅÓÓÁÇÅÓ
ƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜƜ

4ÈÅ ÆÏÌÌÏ×ÉÎÇ ×ÁÒÎÉÎÇ ×ÁÓ ÒÅÐÏÒÔÅÄ ʦʭʣ ÔÉÍÅÓ

ǉǉǉǉǉ 7ÁÒÎÉÎÇ ǉǉǉǉǉ

4ÈÅ ÉÎÐÕÔ ÖÁÌÕÅ ÆÏÒ ËʍÒÍ ÕÓÅÄ ÂÙ ÔÈÅ ×ÅÁË ÒÏÃË ÃÒÉÔÅÒÉÁ ÉÓ ÓÍÁÌÌÅÒ ÔÈÁÎ 
ʣƚʣʣʣʣʪƚ 4ÈÉÓ ÖÁÌÕÅ ÉÓ ÏÕÔÓÉÄÅ ÔÈÅ ÒÅÃÏÍÍÅÎÄÅÄ ÒÁÎÇÅ ÏÆ ʣƚʣʣʣʣʪ ÔÏ ʣƚʣʣʣʪƚ
0ÌÅÁÓÅ ÃÈÅÃË ÙÏÕÒ ÉÎÐÕÔ ÄÁÔÁ ÆÏÒ ÁÃÃÕÒÁÃÙƚ

4ÈÅ ÆÏÌÌÏ×ÉÎÇ ×ÁÒÎÉÎÇ ×ÁÓ ÒÅÐÏÒÔÅÄ ʪʦʫ ÔÉÍÅÓ

7!2.).'ƙ  4ÈÅ ÒÁÔÉÏ ÏÆ ÒÏÃË ÍÁÓÓ ÍÏÄÕÌÕÓ ÔÏ ÕÎÉÁØÉÁÌ ÃÏÍÐÒÅÓÓÉÖÅ ÓÔÒÅÎÇÔÈ 
          ÆÏÒ ÍÁÓÓÉÖÅ ÒÏÃË ÁÐÐÅÁÒÓ ÔÏ ÂÅ ÏÕÔÓÉÄÅ ÔÈÅ ÕÓÕÁÌ ÒÁÎÇÅ ÏÆ ÖÁÌÕÅÓƚ 

4ÈÅ ÁÎÁÌÙÓÉÓ ÅÎÄÅÄ ÎÏÒÍÁÌÌÙƚ 

















Project Name: ATB Old Main Bridge
Subject: LRFD Shallow Spread Foundations

Page 3 of 3  Project No. 232245

By: msi Date: 10/14/2025 Checked: IJH Date: 10/24/2025

SERVICE LIMIT STATE:

.

The unfactored bearing pressure is 0.12 ksi which is significantly lower than estimated 50 x Em of weathered rock which 
is 55 ksi. Therefore, no adjustments to the bearing pressure are required at this structure location.
Supporting calculations for the rock mass modulus are provided in the attached documentation.

Based on a factored bearing pressure of 17.3 ksf.
Referring to GDM Section 1303.2.1, the settlement of foundations bearing on bedrock may be assumed to be negligible if 
the maximum Service Limit State bearing stress is less than fifty (50) times the rock mass modulus, Em. 

H:\2023\232245\PHASE\02 Geotechnical Engineering Services\Project Data\Calculations\ODOT COMMENTS OCT. 2025\Responses\Forward Abutment - Drained LRFD 
Bearing Resistance on Soil.xlsx

















Project Name: ATB Old Main Bridge
Subject: LRFD Shallow Spread Foundations

Page 3 of 3  Project No. 232245
Rev. 2

By: IJH Date: 2/26/2025 Checked: IJH Date: 10/7/2025

SERVICE LIMIT STATE:

No need to reduce BC (see attached Settlement Calculation)

.

Furthermore, we consider the settlement to be insignificant at the wingwall footing, especially since the wingwall is proposed to be 
structurally connected to the abutment and the abutment is bearing on rock.

At this structure location, the maximum service limit state bearing pressure is 3.0 ksf, and the maximum strength limit state bearing 
pressure is 3.8 ksf, both of which are significantly lower than the factored bearing resistance of 30.2 ksf. 
Settlement analysis performed under the Service Limit State, using the applied bearing pressure of 30.2 ksf, yielded total 
settlements in the range of 0.54 to 0.73 inches, which is below the maximum allowable settlement of 1 inch typically considered 
acceptable per GDM Section 1303.2.
This confirms that the foundation design satisfies both serviceability and strength requirements, with the Service Limit State loads 
being well within the bounds of the factored bearing resistance.

C:\Users\Muhammad.Iqbal\Documents\ATB Old Main Street - 09172025 ODOT Comments\Responses\Fwd . Wingwall - Undrained LRFD Bearing Resistance on Soil.xlsx







Project Name: ATB Old Main Bridge
Subject: LRFD Shallow Spread Foundations

Page 3 of 3  Project No. 232245

By: msi Date: 10/20/2025 Checked: IJH Date: 10/23/2025

SERVICE LIMIT STATE:

No need to reduce BC (see attached Settlement Calculation)

.

At this structure location, the maximum service limit state bearing pressure is 3.0 ksf, and the maximum strength limit state bearing 
pressure is 3.8 ksf, both of which are significantly lower than the factored bearing resistance of 30.2 ksf. 
Settlement analysis performed under the Service Limit State, using the applied bearing pressure of 30.2 ksf, yielded total settlements 
in the range of 0.54 to 0.73 inches, which is below the maximum allowable settlement of 1 inch typically considered acceptable per 
GDM Section 1303.2.
This confirms that the foundation design satisfies both serviceability and strength requirements, with the Service Limit State loads 
being well within the bounds of the factored bearing resistance.

Furthermore, we consider the settlement to be insignificant at the wingwall footing, especially since the wingwall is proposed to be 
structurally connected to the abutment and the abutment is bearing on rock.

C:\Users\Muhammad.Iqbal\Documents\ATB Old Main Street - 09172025 ODOT Comments\Responses\Fwd. Wingwall - Drained LRFD Bearing Resistance on Soil.xlsx
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Appendix B 

Geotechnical Engineering Design Checklists 
 



I. Geotechnical Design Checklists
Project: ATB Old Main St. Bridge (Conneaut) PDP Path:

PID:119471 Review Stage:

Checklist

II. Reconnaissance and Planning
III. A. Centerline Cuts
III. B. Embankments
III. C. Subgrade
IV. A. Foundations of Structures
IV. B. Retaining Wall
V. A. Landslide Remediation
V. B. Rockfall Remediation
V. C. Wetland or Peat Remediation
V. D. Underground Mine Remediation
V. E. Surface Mine Remediation
V. F. Karst Remediation
VI. A. Geotechnical Profile
VI. D. Geotechnical Reports �6

�6
�6

Included in This 
Submission

�6



II. Reconnaissance and Planning Checklist
C-R-S:

ATB Old Main St. Bridge 
(Conneaut) PID: 119471 Reviewer: Date: 3/17/2025

Reconnaissance (Y/N/X) Notes:
1

X

2
Y

3
Y

4
X

Planning - General (Y/N/X) Notes:
5

Y

6

Y

7

Y

8

Y

9

Y

IEH

In planning the geotechnical exploration 
program for the project, have the specific 
geologic conditions, the proposed work, and 
historic subsurface exploration work been 
considered?

Have the topography, geologic origin of 
materials, surface manifestation of soil 
conditions, and any other special design 
considerations been utilized in determining the 
spacing and depth of borings?
Have the borings been located so as to provide 
adequate overhead clearance for the 
equipment, clearance of underground utilities, 
minimize damage to private property, and 
minimize disruption of traffic, without 
compromising the quality of the exploration?

Have the borings been located to develop the 
maximum subsurface information while using a 
minimum number of borings, utilizing historic 
geotechnical explorations to the fullest extent 
possible?

Have all the features listed in Section 302.3 of 
the SGE been observed and evaluated during the 
field reconnaissance?

Have the resources listed in Section 302.2.1 of 
the SGE been reviewed as part of the office 
reconnaissance?

Roadway plans
Structures plans
Geohazards plans

If notable features were discovered in the field 
reconnaissance, were the GPS coordinates of 
these features recorded?

Has the ODOT Transportation Information 
Mapping System (TIMS) been accessed to find all 
available historic boring information and 
inventoried geohazards?

No historic boring were found at the project 
location. 

Based on Section 302.1 in the SGE, have the 
necessary plans been developed in the following 
areas prior to the commencement of the 
subsurface exploration reconnaissance:

Plans to be prepared by others



II. Reconnaissance and Planning Checklist

Planning - General (Y/N/X) Notes:
10

Y

a. Y
b. Y
c.

Y

�W�o���v�v�]�v�P���t�����Æ�‰�o�}�Œ���š�]�}�v���E�µ�u�����Œ (Y/N/X) Notes:
11

Y

12

Y

13

X

When referring to historic explorations that did 
not use the identification scheme in 12 above, 
have the historic explorations been assigned 
identification numbers according to Section 
303.2 of the SGE?

Has each exploration been assigned a unique 
identification number, in the following format X-
ZZZ-W-YY, as per Section 303.2 of the SGE?

exploration identification number
location by station and offset
estimated amount of rock and soil, including 
the total for each for the entire program.

Included with proposal. 

The schedule of borings should present the following 
information for each boring:

Have the coordinates, stations and offsets of all 
explorations (borings, soundings, test pits, etc.) 
been identified? 

Have the scaled boring plans, showing all project 
and historic borings, and a schedule of borings in 
tabular format, been submitted to the District 
Geotechnical Engineer?



II. Reconnaissance and Planning Checklist

�W�o���v�v�]�v�P���t�����}�Œ�]�v�P���d�Ç�‰���• (Y/N/X) Notes:
14

Y

�6

�6

Based on Sections 303.3 to 303.7.6 of the SGE, 
have the location, depth, and sampling 
requirements for the following boring types 
been determined for the project?

Structure Borings (Type E)
Bridges (Type E1)
Culverts (Type E2 a,b,c)
Retaining Walls (Type E3 a and b)
Noise Barrier (Type E4)
CCTV & High Mast Lighting Towers 
(Type E5)
Buildings and Salt Domes (Type E6)

Lakes, Ponds, and Low-Lying Areas (Type C1)

Peat Deposits, Compressible Soils, and Low 
Strength Soils (Type C2)
Uncontrolled Fills, Waste Pits, and Reclaimed 
Surface Mines (Type C3)
Underground Mines (C4)
Landslides (Type C5)

Karst (Type C7)
Proposed Underground Utilities (Type D)

Geohazard Borings (Type C)

Roadway Borings (Type B)

Sidehill Cut-Fill Sections (Type B4)
Sidehill Fill Sections on Unstable Slopes (Type 
B5)

Rock Slope (Type C6)

Check all boring types utilized for this project:
Existing Subgrades (Type A)

Embankment Foundations (Type B1)
Cut Sections (Type B2)
Sidehill Cut Sections (Type B3)



III.C. Subgrade Checklist
C-R-S:

ATB Old Main St. Bridge 
(Conneaut) PID: 119471 Reviewer: Date: 3/17/2025

Subgrade (Y/N/X) Notes:
1

Y

a.

Y

b.

Y

c.

Y

d.
X

e.
X

2

X

a.

X

3

X

a.

If there is any rock, shale, or coal present at the 
proposed subgrade (C&MS 204.05), do the plans 
specify the removal of the material?

If removal of any rock, shale, or coal is 
required, have the station limits, depth, and 
lateral limits for the planned removal of the 
material at proposed subgrade been provided?

Has the subsurface exploration adequately 
characterized the soil or rock according to GDM 
Section 600?

Has each sample been visually classified and 
inspected for the presence of gypsum? Has a 
moisture content been performed on each 
sample? 
Has mechanical classification (Plastic Limit (PL), 
Liquid Limit (LL), and gradation testing) been 
done on at least two samples from each boring 
within six feet of the proposed subgrade?

Have A-2-5, A-4b, A-5, A-7-5, A-8a, or A-8b soils 
within the top 3 feet of the proposed subgrade 
been mechanically classified?

None present. 

IEH

Has the sulfate content of at least one sample 
from each boring within 3 feet of the proposed 
subgrade been determined, per Supplement 
1122, Determining Sulfate Content in Soils? 

If you do not have any subgrade work on the project, you do not have to fill out this checklist.
Use this Checklist in conjunction with the Subgrade design guidance in GDM Section 600 

Has the sulfate content of all samples that 
exhibit gypsum crystals been determined?

No gypsum observed in samples.

If soils classified as A-2-5, A-4b, A-5, A-7-5, A-8a, 
or A-8b, or having a LL>65, are present at the 
proposed subgrade (geotechnical profile), do the 
plans specify that these materials need to be 
removed and replaced or chemically stabilized?

None present. 

If these materials are to be removed and 
replaced, have the station limits, depth, and 
lateral limits for the planned removal been 
provided?



III.C. Subgrade Checklist
Subgrade (Y/N/X) Notes:

4

N

a.

Y

b.

X

5
X

6

X

7
X

8 Y

Has an appropriate quantity of Proof Rolling 
(C&MS 204.06) and has Plan Note G111 from 
L&D3 been included in the plans?

Plans to be prepared by others.

If drainage or groundwater is an issue with the 
proposed subgrade, has an appropriate drainage 
system (e.g., pipe, underdrains) been provided?

Plans to be prepared by others.

If removal and replacement has been specified, 
do the plans include Plan Note G121 from L&D3?

Plans to be prepared by others.

Removal and replacement is anticipated. Extent 
of Removal and replacement is shown in the 
report.

Plans to be prepared by others.

If chemical stabilization is applicable, has the 
detail of this treatment been shown on the 
plans, including depth, percentage of chemical, 
station limits, lateral extent, and plan notes?

Chemical stabilization not anticipated to be 
economical.

Plans to be prepared by others.

Has a design CBR value been provided?

cement stabilization
Indicate type of chemcial stabilization specified:

lime stabilization

In accordance with GDM Section 600, do the SPT 
(N60)/HP values and existing moisture contents 
for the proposed subgrade soils indicate the 
need for subgrade stabilization?

If removal and replacement is applicable, has 
the detail of subgrade removal been shown on 
the plans, including depth of removal, station 
limits, lateral extent, replacement material, 
and plan notes (Item 204 - Subgrade 
Compaction and Proof Rolling)?



IV.A Foundations of Structures Checklist
C-R-S:

ATB Old Main St. Bridge 
(Conneaut) PID: 119471 Reviewer: 3/17/2025

Soil and Bedrock Strength Data (Y/N/X) Notes:
1

Y

�6
�6

2

Y

3
Y

UCS
�6

Spread Footings (Y/N/X) Notes:
4

Y

5
Y

a.
N

6
Y

a. Y
b. N
c. N
d. Y
e. N

7
N

a.
X

8

X

9
Y

Has the shear strength of the foundation 
bedrock been determined?

eccentric load limitations (overturning)?

Were representative sections analyzed for the 
entire length of the structure for the following:

factored bearing resistance?
factored sliding resistance? Recommended soil parameters provided.

predicted settlement?

Are there spread footings on the project?
       If no, go to Question 11
Have the recommended bottom of footing 
elevation and reason for this recommendation 
been provided?

Has the recommended bottom of footing 
elevation taken scour from streams or other 
water flow into account?

Scour is not aticipated at that footing elevation. 

If needed, have the details been included in 
the plans?

Plans to be prepared by others. 

IEH

Has the shear strength of the foundation soils 
been determined?

Check method used:
laboratory shear tests
other (describe other methods)

Check method used:
laboratory shear tests
estimation from SPT or field tests

Have sufficient soil shear strength, 
consolidation, and other parameters been 
determined so that the required allowable loads 
for the foundation/structure can be designed?

If you do not have such a foundation or structure on the project, you do not have to fill out this checklist.
Use this Checklist in conjunction with the bridge foundation design guidance in GDM Section 1300 

If special conditions exist (e.g. geometry, sloping 
rock, varying soil conditions), was the bottom of 
�(�}�}�š�]�v�P���^�•�š���‰�‰�����_���š�}���������}�u�u�}�����š�����š�Z���u�M

Conditions not present. 

Have the Service I and Maximum Strength Limit 
States for bearing pressure on soil or rock been 
provided?

overall (global) stability?
Has the need for a shear key been evaluated?



IV.A Foundations of Structures Checklist

Spread Footings (Y/N/X) Notes:
10

X

a.
X

Pile Structures (Y/N/X) Notes:
11

N

12

13

14

15

16

a.

b.

c.

d.

Has an appropriate pile type been selected?
Check the type selected:
H-pile (driven)
H-pile (prebored)
Cast In-place Reinforced Concrete Pipe

other (describe other types)

If weak soil is present at the proposed 
foundation level, has the removal / treatment of 
this soil been developed and included in the 
plans?

Conditions not present

Have the procedure and quantities related to 
this removal / treatment been included in the 
plans?

See response from Item 10, above. 

Are there piles on the project?
       If no, go to Question 17

Micropile
Continuous Flight Auger (CFA)

If scour is predicted, has pile resistance in the 
scour zone been neglected?

If required for design, have sufficient soil 
parameters been provided and calculations 
performed to evaluate the:

Nominal unit side resistance for each 
contributing soil layer and maximum deflection 
of the piles?

Nominal unit tip resistance and maximum 
settlement of the piles?

Have the estimated pile length or tip elevation 
and section (diameter) based on either the 
Ultimate Bearing Value (UBV) or the depth to 
top of bedrock been specified? Indicate method 
used.

Has a wave equation drivability analysis been 
performed as per BDM 305.3.1.2 to determine 
whether the pile can be driven to either the 
UBV, the pile tip elevation, or refusal on bedrock 
without overstressing the pile?

Downdrag load on piles driven through new 
embankment or compressible soil layers, as 
per BDM 305.3.2.2?
Potential for and impact of lateral squeeze 
from soft foundation soils?



IV.A Foundations of Structures Checklist
Pile Structures (Y/N/X) Notes:

17

18

19

If piles are to be driven to strong bedrock (Qu 

>7.5 ksi) or through very dense granular soils or 
overburden containing boulders�U���Z���À�����^�‰�]�o����
�‰�}�]�v�š�•�_���������v���Œ�����}�u�u���v���������]�v���}�Œ�����Œ���š�}���‰�Œ�}�š�����š��
the tips of the steel piling, as per BDM 
305.3.5.6?

If piles will be driven through 15 feet or more of 
new embankment, has preboring been specified 
as per BDM 305.3.5.7?

If subsurface obstacles exist, has preboring been 
recommended to avoid these obstructions?



IV.A Foundations of Structures Checklist

Drilled Shafts (Y/N/X) Notes:
20

Y

21
Y

22

Y

23
Y

a. Y
b. Y
c. Y
d. X

24

Y

25

Y

26
�6

27
N

a.
X

28
N

29
N

30
N

General (Y/N/X) Notes:
31

N

a.

Has the need for load testing of the foundations 
been evaluated?

If needed, have details and plan notes for load 
testing been included in the plans? 

Are there drilled shafts on the project?
       If no, go to the next checklist.
Have the drilled shaft diameter and embedment 
length been specified?

total factored bending moment?
maximum deflection?
reinforcement design?

Have the recommended drilled shaft diameter 
and embedment been developed based on the 
nominal unit side resistance and nominal unit tip 
resistance for vertical loading situations?

For shafts undergoing lateral loading, have the 
following been determined:

total factored lateral shear?

If yes, and if artesian flow is a potential 
concern, does the design address control of 
groundwater flow during construction?

If necessary, have wet construction methods 
been specified?

If a bedrock socket is required, has a minimum 
rock socket length equal to 1.5 times the rock 
socket diameter been used, as per BDM 305.4.2?

Has the site been assessed for groundwater 
influence?

Have all the proper items been included in the 
plans for integrity testing?

Plans to be prepared by others.

If scour is predicted, has shaft resistance in the 
scour zone been neglected?

See response from Item 4a, above.

Generally, bedrock sockets are 6" smaller in 
diameter than the soil embedment section of 
the drilled shaft. Has this factor been accounted 
for in the drilled shaft design?

If special construction features (e.g., slurry, 
casing, load tests) are required, have all the 
proper items been included in the plans?



VI.B. Geotechnical Reports
C-R-S:

ATB Old Main St. Bridge 
(Conneaut) PID: 119471 Reviewer: Date: 3/17/2025

General (Y/N/X) Notes:
1

Y

2
Y

3

X

4

Y

5

Y

6
Y

Report Body (Y/N/X) Notes:
7

Y

a.
Y

b.
Y

c.
Y

d.
Y

e.
Y

f.
Y

Appendices (Y/N/X) Notes:
8

Y

9
Y

Has the boring data been submitted in a native 
format that is DIGGS (Data Interchange for 
Geotechnical and Geoenvironmental) 
compatable? gINT files meet this demand?

gINT project file will be sent with final report.

IEH

Has the first complete version of a geotechnical 
�Œ���‰�}�Œ�š�������]�v�P���•�µ���u�]�š�š�������������v���o�������o���������•���Z���Œ���(�š�[�M

�^�µ���•���‹�µ���v�š���š�}���K���K�d�[�•���Œ���À�]���Á�����v�������‰�‰�Œ�}�À���o�U���Z���•��
the complete version of the revised geotechnical 
�Œ���‰�}�Œ�š�������]�v�P���•�µ���u�]�š�š�������������v���o�������o�������Z�&�]�v���o�[�M

This is a draft submittal. 

Has an electronic copy of all geotechnical 
submissions been provided to the District 
Geotechnical Engineer (DGE)?

a section titled "Findings," as described in 
Section 706.6 of the SGE?

Have all geotechnical reports being submitted 
been titled correctly as prescribed in Section 
706.1 of the SGE?

Do all geotechnical reports being submitted 
contain the following:

 an Introduction as described in Section 706.3 
of the SGE?

a section titled "Exploration," as described in 
Section 706.5 of the SGE?

Does the report cover format follow ODOT's 
Brand and Identity Guidelines Report Standards 
found at http://www.dot.state. 
oh.us/brand/Pages/default.aspx ?

an Executive Summary as described in Section 
706.2 of the SGE?

Do the Appendices present a site Boring Plan 
showing all boring locations as described in 
Section 706.8.1 of the SGE?

a section titled "Geology and Observations of 
the Project," as described in Section 706.4 of 
the SGE?

Do all geotechnical reports being submitted 
contain all applicable Appendices as described in 
Section 706.8 of the SGE?

a section titled "Analyses and 
Recommendations," as described in Section 
706.7 of the SGE?



VI.B. Geotechnical Reports
Appendices (Y/N/X) Notes:

10
Y

11
Y

12
Y

Do the Appendices include calculations in a 
logical format to support recommendations as 
described in Section 706.8.4 of the SGE?

Do the Appendices include reports of 
undisturbed test data as described in Section 
706.8.3 of the SGE?

Do the Appendices include boring logs and color 
pictures of rock, if applicable, as described in 
Section 706.8.2 of the SGE?
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