
June 2, 2016 

Melanie A. Bachman 
Acting Executive Director 
Connecticut Siting Council 
10 Franklin Square 
New Britain, CT  06051 

RE: Notice of Exempt Modification for AT&T/ LTE 3C Crown Site BU: 876334 
AT&T Site ID: CT5250 
625 Spring Street, Southington, CT 06489 
Latitude: 41° 37' 56.9"/ Longitude: -72° 53' 39.3" 

Dear Ms. Bachman: 

AT&T currently maintains six (6) antennas at the 91-foot level of the existing 157-foot self-
support tower at 625 Spring Street in Southington, CT. The tower and property is owned by Crown 
Castle. AT&T now intends to replace three (3) antennas with three (3) new antennas. These antennas 
would be installed at the 91-foot level of the tower. AT&T also intends to install three (3) RRU’s, three 
(3) A2 modules, two (2) DC, one (1) fiber, and one (1) squid. In addition, the tower shaft and foundation 
are being modified to include, new bolts, stiffeners and anchor rods. 

This facility was approved by the by the Town of Southington Planning and Zoning Department on May 
18, 1998. There were no conditions listed in this approval.  

Please accept this letter as notification pursuant to Regulations of Connecticut State Agencies § 16-50j-
73, for construction that constitutes an exempt modification pursuant to R.C.S.A. § 16-50j-72(b)(2). In 
accordance with R.S.C.A. § 16-50j-73, a copy of this letter is being sent to The Honorable Enzo 
Faienza, Mayor, Town of Cromwell, as well as the property owner, and Crown Castle is the tower 
owner. 

1. The proposed modifications will not result in an increase in the height of the existing tower.

2. The proposed modifications will not require the extension of the site boundary.

3. The proposed modification will not increase noise levels at the facility by six decibels or
more, or to levels that exceed state and local criteria.

4. The operation of the replacement antennas will not increase radio frequency emissions at the
facility to a level at or above the Federal Communication Commission safety standard.
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June 2, 2016 

Page 2 

5. The proposed modifications will not cause a change or alteration in the physical or
environmental characteristics of the site.

6. The existing structure and its foundation can support the proposed loading.

For the foregoing reasons, AT&T respectfully submits that the proposed modifications to the 
above-reference telecommunications facility constitutes an exempt modification under R.C.S.A. § 16-
50j-72(b)(2).  Please send approval/rejection letter to Attn:  Jeffrey Barbadora.  

Sincerely, 

Jeffrey Barbadora 
Real Estate Specialist 
12 Gill Street, Suite 5800, Woburn, MA 01801 
781-729-0053 
Jeff.Barbadora@crowncastle.com 

Attachments: 

Tab 1: Exhibit-1:  Compound plan and elevation depicting the planned changes 
Tab 2: Exhibit-2:  Structural Modification Report 
Tab 3: Exhibit-3:  General Power Density Table Report (RF Emissions Analysis Report) 

cc:  Mr. Garry Brumback, Town Manager 
Town of Southington  
75 Main Street   
Southington, CT 06489 
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Disclaimer: This map is for informational purposes only.
All information is subject to verification by any user.

The Town of Southington and its mapping contractors 
assume no legal responsibility for the information contained herein.

Map Produced May 2016
Approximate Scale: 

20 0 20 40 60 80
Feet8

Parcel: 168020
Address: 625 SPRING ST

Town of Southington, Connecticut - Assessment Parcel Map
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TOWN OF SOUTHINGTON CONNECTICUT
Geographic & Property Information Network
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Southington, CT 06489
ph (860) 276-6205 
eMail: General Information

Property Search
Name: ex. Smith

House No:
625

Street:
SPRING ST 

Parcel Id: ex. 100139

Information Updates

GIS Parcel Maps Updated
Annually October 1st 

Property Info Data Updated
Nightly

Current Parcel Count
18,307 +/-





Detailed Parcel Information 

GIS ID
168020

Unique ID
15908

Account
19111

Owner
GLOBAL SIGNAL 
ACQUISITIONS II LLC

Location
625 SPRING ST

MAILING ADDRESS
4017 WASHINGTON RD 
PMB 331
CANONSBURG PA 15317

Quick Links: Quick Map Property Card Assessor Tax Map

Scroll Down For Complete Property Detail

PARCEL VALUATIONS

Appraised Value Assessed Value
Buildings 0 0
Land 206120 144280

Copyright Southington Connecticut. All rights reserved.
All information is intended for your general knowledge only and is not a substitute for contacting the Town of Southington office or other departments listed at this web site.

You should promptly consult the specific office or department with any questions. Use of this web site and any information you find through it is subject to the Disclaimer.

Designed and hosted by New England GeoSystems

Page 1 of 1GIS

6/2/2016http://gis.southington.org/
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tnxTower Report - version 7.0.5.1

Date: May 2, 2016

Timothy Howell Velocitel, Inc., d.b.a. FDH Velocitel
Crown Castle 6521 Meridien Drive
3530 Toringdon Way Suite 300 Raleigh, NC 27616
Charlotte, NC 28277 (919) 755-1012

Subject: Structural Modification Report

Carrier Designation: AT&T Mobility Co-Locate
Carrier Site Number: CT5250
Carrier Site Name: Southington Florians Pond

Crown Castle Designation: Crown Castle BU Number: 876334
Crown Castle Site Name: SOUTHINGTON, SMORON
Crown Castle JDE Job Number: 358362
Crown Castle Work Order Number: 1208652
Crown Castle Application Number: 322871 Rev. 8

Engineering Firm Designation: FDH Velocitel Project Number: 16BFCG1400

Site Data: 625 Spring Street, SOUTHINGTON, Hartford County, CT
Latitude 41° 37' 56.9'', Longitude -72° 53' 39.3''
160 Foot - Monopole Tower

Dear Timothy Howell,

FDH Velocitel is pleased to submit this “Structural Modification Report” to determine the structural integrity of
the above mentioned tower. This analysis has been performed in accordance with the Crown Castle Structural
‘Statement of Work’ and the terms of Crown Castle Purchase Order Number 883017, in accordance with
application 322871, revision 8.

The purpose of the analysis is to determine acceptability of the tower stress level. Based on our analysis we
have determined the tower stress level for the structure and foundation, under the following load case, to be:

LC4.7: Modified Structure w/ Existing + Reserved + Proposed Equipment Sufficient Capacity
Note: See Table I and Table II for the proposed and existing/reserved loading, respectively.

The analysis has been performed in accordance with the TIA/EIA-222-F standard and the 2005 Connecticut
State Building Code based upon a wind speed of 80 mph fastest mile.

We at FDH Velocitel appreciate the opportunity of providing our continuing professional services to you and
Crown Castle. If you have any questions or need further assistance on this or any other projects please give us
a call.

Respectfully submitted by: Reviewed by:

Brian Apple, EI
Project Engineer I

Dennis D. Abel, PE
Director of Structural Engineering
CT PE License No. 23247



May 2, 2016
160 Ft Monopole Tower Structural Modification Analysis CCI BU No 876334
Project Number 16BFCG1400, Application 322871, Revision 8 Page 2

tnxTower Report - version 7.0.5.1

TABLE OF CONTENTS

1) INTRODUCTION

2) ANALYSIS CRITERIA
Table 1 - Proposed Antenna and Cable Information
Table 2 - Existing and Reserved Antenna and Cable Information
Table 3 - Design Antenna and Cable Information

3) ANALYSIS PROCEDURE
Table 4 - Documents Provided
3.1) Analysis Method
3.2) Assumptions

4) ANALYSIS RESULTS
Table 5 - Section Capacity (Summary)
Table 6 – Tower Component Stresses vs. Capacity
Table 7 - Critical Deflections and Radius of Curvature at Service Wind Speed
4.1) Recommendations

5) APPENDIX A
tnxTower Output

6) APPENDIX B
Base Level Drawing

7) APPENDIX C
Additional Calculations

8) APPENDIX D
Modification Drawings



May 2, 2016
160 Ft Monopole Tower Structural Modification Analysis CCI BU No 876334
Project Number 16BFCG1400, Application 322871, Revision 8 Page 3
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1) INTRODUCTION

This tower is a 160 ft Monopole tower designed by SUMMIT in November of 1996. The tower was originally
designed for a wind speed of 80 mph per TIA/EIA-222-E&F. The tower has been modified multiple times in the
past to accommodate additional loading.

2) ANALYSIS CRITERIA

The structural analysis was performed for this tower in accordance with the requirements of TIA/EIA-222-F
Structural Standards for Steel Antenna Towers and Antenna Supporting Structures using a fastest mile wind
speed of 80 mph with no ice, 37.6 mph with 1 inch ice thickness and 50 mph under service loads.

Table 1 - Proposed Antenna and Cable Information

Mounting
Level (ft)

Center
Line

Elevation
(ft)

Number
of

Antennas

Antenna
Manufacturer

Antenna Model
Number
of Feed
Lines

Feed
Line

Size (in)
Note

156.0 157.0

2 cci antennas
TPA-65R-LCUUUU-H8 w/

Mount Pipe

2
2
1

1-5/8
3/4
3/8

--

1 kathrein 80010798 w/ Mount Pipe

3 ericsson RRUS 11

3 ericsson RRUS A2

3 ericsson RRUS 32

1 raycap DC6-48-60-18-8F

Table 2 - Existing and Reserved Antenna and Cable Information

Mounting
Level (ft)

Center
Line

Elevation
(ft)

Number
of

Antennas

Antenna
Manufacturer

Antenna Model
Number
of Feed
Lines

Feed
Line

Size (in)
Note

156.0
157.0

2 andrew
SBNH-1D6565C w/ Mount

Pipe

6
2
1

1-5/8
3/4
3/8

1
1 kmw comm

AM-X-CD-16-65-00T-RET
w/ Mount Pipe

3 cci DTMABP819VG12A

3 ericsson RRUS 11 B2

1 raycap DC6-48-60-18-8F

2 andrew
SBNH-1D6565C w/ Mount

Pipe

-- -- 3
1 kmw comm

AM-X-CD-16-65-00T-RET
w/ Mount Pipe

3 ericsson RRUS 11 B12

156.0 1 crown mounts T-Arm Mount [TA 703-3] -- -- 1

148.0 148.0

3 alcatel lucent
800MHz 2X50W RRH

W/FILTER

-- -- 1
6 alcatel lucent

PCS 1900MHz 4x45W-
65MHz

1 crown mounts Side Arm Mount [SO 103-3]
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Mounting
Level (ft)

Center
Line

Elevation
(ft)

Number
of

Antennas

Antenna
Manufacturer

Antenna Model
Number
of Feed
Lines

Feed
Line

Size (in)
Note

146.0
147.0

3 rfs celwave
APXVTM14-C-120 w/

Mount Pipe

4 1-1/4 1

1 rfs celwave
APXV9ERR18-C-A20 w/

Mount Pipe

2 rfs celwave
APXVSPP18-C-A20 w/

Mount Pipe

3 alcatel lucent TD-RRH8x20-25

3 rfs celwave IBC1900BB-1

3 rfs celwave IBC1900HG-2A

146.0 1 crown mounts Platform Mount [LP 1201-1]

139.0 139.0
3 rfs celwave

APXV18-206517S-C w/
Mount Pipe 6 1-5/8 1

1 crown mounts Pipe Mount [PM 501-3]

132.0

134.0 3 antel
BXA-80080-6CF-EDIN-X

w/ Mount Pipe
19 1-5/8 1

133.0

3 antel
BXA-70063/6CFx2 w/

Mount Pipe

6 andrew
SBNHH-1D65B w/ Mount

Pipe

1 1-5/8 2
3 alcatel lucent RRH2X60-AWS

3 alcatel lucent RRH2X60-PCS

3 alcatel lucent RRH2x60-700

2 rfs celwave DB-T1-6Z-8AB-0Z

132.0 1 crown mounts Platform Mount [LP 712-1] -- -- 1

121.0

122.0

1 andrew VHLP2-18

3
3
3

1/2
5/16
1/4

1

2 andrew VHLP800-11

1
argus

technologies
LLPX310R w/ Mount Pipe

1 kathrein 840 10054 w/ Mount Pipe

3 dragonwave HORIZON COMPACT

2 samsung telecom RRH-2WB

121.0

1
argus

technologies
LLPX310R w/ Mount Pipe

1 samsung telecom RRH-2WB

1 crown mounts T-Arm Mount [TA 602-3]

101.0
102.0 1 symmetricom 58532A

1 1/2 1
101.0 1 crown mounts Side Arm Mount [SO 701-1]

Notes:
1) Existing Equipment
2) Reserved Equipment
3) Equipment To Be Removed; Not Considered In This Analysis
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Table 3 - Design Antenna and Cable Information

Mounting
Level (ft)

Center
Line

Elevation
(ft)

Number
of

Antennas

Antenna
Manufacturer

Antenna Model
Number
of Feed
Lines

Feed
Line

Size (in)

146.0 146.0
1 Generic 14' Low Profile Platform

-- --
12 Generic DB980H PCS

130.0 130.0
1 Generic 14' Low Profile Platform

-- --
12 Generic Panel Antennas

110.0 110.0
1 Generic 14' Low Profile Platform

-- --
12 Generic Panel Antennas

100.0 100.0 1 Generic GPS Antenna w/ Mount -- --

3) ANALYSIS PROCEDURE

Table 4 - Documents Provided

Document Remarks Reference Source

4-TOWER MANUFACTURER
DRAWINGS

Paul J. Ford and Company 1614569 CCISITES

4-TOWER FOUNDATION
DRAWINGS/DESIGN/SPECS

Paul J. Ford and Company /
TEP (Mapping)

1999756 CCISITES

4-GEOTECHNICAL REPORTS FDH Engineering, Inc. 1530919 CCISITES

4-TOWER REINFORCEMENT
DESIGN/DRAWINGS/DATA

Paul J. Ford and Company 2588177 CCISITES

4-TOWER REINFORCEMENT
DESIGN/DRAWINGS/DATA

Paul J. Ford and Company 3363885 CCISITES

4-TOWER REINFORCEMENT
DESIGN/DRAWINGS/DATA

FDH Engineering, Inc. 5288062 CCISITES

4-TOWER REINFORCEMENT
DESIGN/DRAWINGS/DATA

FDH Velocitel 5755362 CCISITES

4-POST-MODIFICATION
INSPECTION

Paul J. Ford and Company 2588175 CCISITES

4-POST-MODIFICATION
INSPECTION

Tower Engineering Professionals 3794196 CCISITES

4-POST-MODIFICATION
INSPECTION

Tower Engineering Professionals 5570676 CCISITES

4-POST-MODIFICATION
INSPECTION

FDH Velocitel 5888770 CCISITES

4-POST-MODIFICATION
INSPECTION

FDH Velocitel
Project No.

16BFMQ1400
--

4-TOWER REINFORCEMENT
DESIGN/DRAWINGS/DATA

FDH Velocitel
Project No.

16BFCG1400
Appendix D

3.1) Analysis Method

tnxTower (version 7.0.5.1), a commercially available analysis software package, was used to create a
three-dimensional model of the tower and calculate member stresses for various loading cases.
Selected output from the analysis is included in Appendix A.
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3.2) Assumptions

1) Tower and structures were built in accordance with the manufacturer’s specifications.
2) The tower and structures have been maintained in accordance with the manufacturer’s

specification.
3) The configuration of antennas, transmission cables, mounts and other appurtenances are as

specified in Tables 1 and 2 and the referenced drawings.
4) When applicable, transmission cables are considered as structural components for calculating

wind loads as allowed by TIA/EIA-222-F.
5) The tower modifications listed in FDH Velocitel (Project No. 16BFCG1400) Modification

Drawings for a 160’ Monopole dated May 2, 2016 must be installed as specified per
reinforcement drawings.

This analysis may be affected if any assumptions are not valid or have been made in error. FDH
Velocitel should be notified to determine the effect on the structural integrity of the tower.

4) ANALYSIS RESULTS

Table 5 - Section Capacity (Summary)

Elevation (ft)
Component

Type
Size Critical Element % Capacity Pass / Fail

160 - 155 Pole TP16x16x0.375 Pole 5.8% Pass

155 - 150 Pole TP16x16x0.375 Pole 20.9% Pass

150 - 146 Pole TP16x16x0.375 Pole 35.7% Pass

146 - 141 Pole TP22.924x22x0.25 Pole 31.3% Pass

141 - 136 Pole TP23.848x22.924x0.25 Pole 43.5% Pass

136 - 131 Pole TP24.772x23.848x0.25 Pole 57.4% Pass

131 - 126 Pole TP25.696x24.772x0.25 Pole 73.3% Pass

126 - 123.08 Pole TP26.236x25.696x0.25 Pole 81.8% Pass

123.08 - 122.83 Pole + Reinf. TP26.282x26.236x0.5 Reinf. 21 Compression 48.7% Pass

122.83 - 117.83 Pole + Reinf. TP27.206x26.282x0.4875 Reinf. 21 Compression 58.5% Pass

117.83 - 117.5 Pole + Reinf. TP27.267x27.206x0.4875 Reinf. 21 Compression 59.1% Pass

117.5 - 117.25 Pole + Reinf. TP27.313x27.267x0.5 Reinf. 22 Compression 55.2% Pass

117.25 - 115.5 Pole + Reinf. TP27.637x27.313x0.5 Reinf. 22 Compression 58.3% Pass

115.5 - 115.25 Pole + Reinf. TP27.683x27.637x0.6625 Reinf. 14 Compression 51.4% Pass

115.25 - 110.25 Pole + Reinf. TP28.607x27.683x0.65 Reinf. 14 Compression 59.1% Pass

110.25 - 107.5 Pole + Reinf. TP29.808x28.607x0.6375 Reinf. 14 Compression 63.3% Pass

107.5 - 102.5 Pole + Reinf. TP29.539x28.615x0.7 Reinf. 14 Compression 65.7% Pass

102.5 - 100.5 Pole + Reinf. TP29.908x29.539x0.7 Reinf. 14 Compression 68.3% Pass

100.5 - 100.25 Pole + Reinf. TP29.954x29.908x0.7625 Reinf. 13 Compression 65.1% Pass

100.25 - 98.5 Pole + Reinf. TP30.277x29.954x0.7625 Reinf. 13 Compression 67.2% Pass

98.5 - 98.25 Pole + Reinf. TP30.324x30.277x0.6 Reinf. 6 Tension Rupture 80.1% Pass

98.25 - 93.25 Pole + Reinf. TP31.247x30.324x0.5875 Reinf. 6 Tension Rupture 86.6% Pass

93.25 - 90.5 Pole + Reinf. TP31.755x31.247x0.5875 Reinf. 6 Tension Rupture 90.1% Pass

90.5 - 90.25 Pole + Reinf. TP31.801x31.755x0.6125 Reinf. 6 Tension Rupture 88.8% Pass

90.25 - 85.25 Pole + Reinf. TP32.725x31.801x0.6 Reinf. 6 Tension Rupture 94.8% Pass

85.25 - 83.5 Pole + Reinf. TP33.048x32.725x0.6 Reinf. 6 Tension Rupture 96.8% Pass

83.5 - 83.25 Pole + Reinf. TP33.094x33.048x0.8625 Reinf. 10 Bolt Shear 69.2% Pass

83.25 - 80.75 Pole + Reinf. TP33.556x33.094x0.85 Reinf. 10 Tension Rupture 70.9% Pass

80.75 - 80.5 Pole + Reinf. TP33.602x33.556x0.9875 Reinf. 6 Bolt Shear 59.0% Pass
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Elevation (ft)
Component

Type
Size Critical Element % Capacity Pass / Fail

80.5 - 80.25 Pole + Reinf. TP33.649x33.602x0.975 Reinf. 7 Bolt Shear 59.2% Pass

80.25 - 77.5 Pole + Reinf. TP34.157x33.649x0.9625 Reinf. 7 Tension Rupture 60.8% Pass

77.5 - 77.25 Pole + Reinf. TP34.203x34.157x0.6875 Reinf. 7 Tension Rupture 85.2% Pass

77.25 - 73 Pole + Reinf. TP35.819x34.203x0.6875 Reinf. 7 Tension Rupture 89.1% Pass

73 - 68 Pole + Reinf. TP35.287x34.363x0.75 Reinf. 7 Tension Rupture 87.6% Pass

68 - 65.25 Pole + Reinf. TP35.795x35.287x0.7375 Reinf. 7 Tension Rupture 89.7% Pass

65.25 - 65 Pole + Reinf. TP35.841x35.795x1.1 Reinf. 7 Tension Rupture 60.6% Pass

65 - 64.25 Pole + Reinf. TP35.979x35.841x1.1 Reinf. 7 Tension Rupture 61.0% Pass

64.25 - 64 Pole + Reinf. TP36.026x35.979x0.95 Reinf. 11 Tension Rupture 71.9% Pass

64 - 60.5 Pole + Reinf. TP36.672x36.026x0.95 Reinf. 11 Tension Rupture 74.2% Pass

60.5 - 60.25 Pole + Reinf. TP36.718x36.672x1 Reinf. 11 Tension Rupture 70.5% Pass

60.25 - 60.08 Pole + Reinf. TP36.75x36.718x1 Reinf. 11 Tension Rupture 70.6% Pass

60.08 - 59.83 Pole + Reinf. TP36.796x36.75x1.05 Reinf. 11 Tension Rupture 68.5% Pass

59.83 - 59.08 Pole + Reinf. TP36.934x36.796x1.05 Reinf. 11 Tension Rupture 68.9% Pass

59.08 - 58.83 Pole + Reinf. TP36.981x36.934x1.125 Reinf. 11 Tension Rupture 63.2% Pass

58.83 - 55.75 Pole + Reinf. TP37.55x36.981x1.1 Reinf. 11 Bolt Shear 65.7% Pass

55.75 - 55.4 Pole + Reinf. TP37.614x37.55x0.825 Reinf. 8 Tension Rupture 85.9% Pass

55.4 - 55.17 Pole + Reinf. TP37.657x37.614x0.825 Reinf. 8 Tension Rupture 86.1% Pass

55.17 - 50.17 Pole + Reinf. TP38.581x37.657x0.8125 Reinf. 8 Tension Rupture 89.2% Pass

50.17 - 45.17 Pole + Reinf. TP39.504x38.581x0.8 Reinf. 8 Tension Rupture 92.3% Pass

45.17 - 41.25 Pole + Reinf. TP40.229x39.504x0.7875 Reinf. 8 Tension Rupture 94.6% Pass

41.25 - 41 Pole + Reinf. TP40.275x40.229x0.875 Reinf. 8 Tension Rupture 83.0% Pass

41 - 39 Pole + Reinf. TP41.568x40.275x0.875 Reinf. 8 Tension Rupture 84.1% Pass

39 - 33 Pole + Reinf. TP41.003x39.894x1.175 Reinf. 8 Tension Rupture 66.1% Pass

33 - 31.5 Pole + Reinf. TP41.28x41.003x1.15 Reinf. 8 Tension Rupture 66.8% Pass

31.5 - 31.25 Pole + Reinf. TP41.326x41.28x1.175 Reinf. 8 Tension Rupture 66.4% Pass

31.25 - 30.5 Pole + Reinf. TP41.465x41.326x1.175 Reinf. 8 Bolt Shear 67.6% Pass

30.5 - 30.25 Pole + Reinf. TP41.511x41.465x1.125 Reinf. 9 Bolt Shear 70.6% Pass

30.25 - 25.75 Pole + Reinf. TP42.342x41.511x1.1 Reinf. 9 Tension Rupture 72.0% Pass

25.75 - 25.5 Pole + Reinf. TP42.389x42.342x0.825 Reinf. 9 Bolt Shear 98.8% Pass

25.5 - 25.25 Pole + Reinf. TP42.435x42.389x1.125 Reinf. 18 Compression 67.0% Pass

25.25 - 20.25 Pole + Reinf. TP43.359x42.435x1.1 Reinf. 18 Compression 69.0% Pass

20.25 - 15.25 Pole + Reinf. TP44.282x43.359x1.075 Reinf. 18 Compression 70.9% Pass

15.25 - 10.25 Pole + Reinf. TP45.206x44.282x1.05 Reinf. 18 Compression 72.7% Pass

10.25 - 5.25 Pole + Reinf. TP46.13x45.206x1.025 Reinf. 18 Compression 74.5% Pass

5.25 - 0.25 Pole + Reinf. TP47.054x46.13x1 Reinf. 18 Compression 76.3% Pass

0.25 - 0 Pole + Reinf. TP47.1x47.054x1 Reinf. 18 Compression 76.4% Pass

Summary

Pole 85.3% Pass

Reinforcement 98.8% Pass

Overall 98.8% Pass
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Table 6 - Tower Component Stresses vs. Capacity – LC4.7

Notes Component Elevation (ft) % Capacity Pass / Fail

1 Flange Bolts 146.0 50.5 Pass

1 Flange Plate 146.0 87.6 Pass

1 Anchor Rods 0 95.7 Pass

1 Base Plate 0 83.3 Pass

1
Base Transfer

Stiffeners
0 95.5 Pass

1
Base Foundation

(Structural)
0 68.4 Pass

1
Base Foundation
(Soil Interaction)

0 99.9 Pass

Structure Rating (max from all components) = 99.9%

Notes:
1) See additional documentation in “Appendix C – Additional Calculations” for calculations supporting the % capacity

consumed.

Table 7 - Critical Deflections and Radius of Curvature at Service Wind Speed

Elevation
(ft)

Number of
Dishes

Dish
Manufacturer

Appurtenance
Gov.
Load

Comb.

Deflection
(in)

Tilt
(°)

Twist
(°)

Radius of
Curvature

(ft)

122.0
2 andrew VHLP800-11

32 21.32 1.74 0.00 3166
1 andrew VHLP2-18

4.1) Recommendations

The tower modifications listed in FDH Velocitel (Project No. 16BFCG1400) Modification Drawings for a
160’ Monopole dated May 2, 2016 must be installed as specified per reinforcement drawings for this
analysis to be valid.
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APPENDIX A

TNXTOWER OUTPUT
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ZX;!S%&\!

.^9! a;VW];;-__V];;
;!

WV_];;! ;V;;! 9W! ^^VX[aX! ^[V9]X]! ;V`XW]! ^Va];;! 4X;_-X;!
ZX;!S%&\!

.^W! __V];;;-__VW];
;!

;VW];;! ;V;;! 9W! ^[V9]X]! ^[VW;W_! ;VXa_]! WV_];;! 4X;_-X;!
ZX;!S%&\!

.^^! __VW];;-XaV];;
;!

aV_];;! [V];! 9W! ^[VW;W_! ^]Va9`;! ;VXa_]! WV_];;! 4X;_-X;!
ZX;!S%&\!

.^[! XaV];;;-XaV;;;
;!

]V;;;;! ;V;;! 9W! ^[V^XWa! ^]VWaX]! ;V_];;! ^V;;;;! 4X;_-X;!
ZX;!S%&\!

.^]! XaV;;;;-X]VW];
;!

WV_];;! ;V;;! 9W! ^]VWaX]! ^]V_`[X! ;V_^_]! WV`];;! 4X;_-X;!
ZX;!S%&\!

.^X! X]VW];;-X]V;;; ;VW];;! ;V;;! 9W! ^]V_`[X! ^]Va[;a! 9V9;;;! [V[;;;! 4X;_-X;!
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;! ZX;!S%&\!
.^_! X]V;;;;-X[VW];

;!
;V_];;! ;V;;! 9W! ^]Va[;a! ^]V`_`^! 9V9;;;! [V[;;;! 4X;_-X;!

ZX;!S%&\!
.^a! X[VW];;-X[V;;;

;!
;VW];;! ;V;;! 9W! ^]V`_`^! ^XV;W]]! ;V`];;! ^Va;;;! 4X;_-X;!

ZX;!S%&\!
.^`! X[V;;;;-X;V];;

;!
^V];;;! ;V;;! 9W! ^XV;W]]! ^XVX_W9! ;V`];;! ^Va;;;! 4X;_-X;!

ZX;!S%&\!
.[;! X;V];;;-X;VW];

;!
;VW];;! ;V;;! 9W! ^XVX_W9! ^XV_9a^! 9V;;;;! [V;;;;! 4X;_-X;!

ZX;!S%&\!
.[9! X;VW];;-X;V;a;

;!
;V9_;;! ;V;;! 9W! ^XV_9a^! ^XV_[`_! 9V;;;;! [V;;;;! 4X;_-X;!

ZX;!S%&\!
.[W! X;V;a;;-]`Va^;

;!
;VW];;! ;V;;! 9W! ^XV_[`_! ^XV_`]`! 9V;];;! [VW;;;! 4X;_-X;!

ZX;!S%&\!
.[^! ]`Va^;;-]`V;a;

;!
;V_];;! ;V;;! 9W! ^XV_`]`! ^XV`^[]! 9V;];;! [VW;;;! 4X;_-X;!

ZX;!S%&\!
.[[! ]`V;a;;-]aVa^;

;!
;VW];;! ;V;;! 9W! ^XV`^[]! ^XV`a;_! 9V9W];! [V];;;! 4X;_-X;!

ZX;!S%&\!
.[]! ]aVa^;;-]]V_];

;!
^V;a;;! ;V;;! 9W! ^XV`a;_! ^_V][`_! 9V9;;;! [V[;;;! 4X;_-X;!

ZX;!S%&\!
.[X! ]]V_];;-]]V[;;

;!
;V^];;! ;V;;! 9W! ^_V][`_! ^_VX9[[! ;VaW];! ^V^;;;! 4X;_-X;!

ZX;!S%&\!
.[_! ]]V[;;;-]]V9_;

;!
;VW^;;! ;V;;! 9W! ^_VX9[[! ^_VX]X`! ;VaW];! ^V^;;;! 4X;_-X;!

ZX;!S%&\!
.[a! ]]V9_;;-];V9_;

;!
]V;;;;! ;V;;! 9W! ^_VX]X`! ^aV]a;X! ;Va9W]! ^VW];;! 4X;_-X;!

ZX;!S%&\!
.[`! ];V9_;;-[]V9_;

;!
]V;;;;! ;V;;! 9W! ^aV]a;X! ^`V];[^! ;Va;;;! ^VW;;;! 4X;_-X;!

ZX;!S%&\!
.];! []V9_;;-[9VW];

;!
^V`W;;! ;V;;! 9W! ^`V];[^! [;VWWaX! ;V_a_]! ^V9];;! 4X;_-X;!

ZX;!S%&\!
.]9! [9VW];;-[9V;;;

;!
;VW];;! ;V;;! 9W! [;VWWaX! [;VW_[a! ;Va_];! ^V];;;! 4X;_-X;!

ZX;!S%&\!
.]W! [9V;;;;-^[V;;;

;!
_V;;;;! ]V;;! 9W! [;VW_[a! [9V]Xa;! ;Va_];! ^V];;;! 4X;_-X;!

ZX;!S%&\!
.]^! ^[V;;;;-^^V;;;

;!
XV;;;;! ;V;;! 9W! ^`Va`[^! [9V;;Wa! 9V9_];! [V_;;;! 4X;_-X;!

ZX;!S%&\!
.][! ^^V;;;;-^9V];;

;!
9V];;;! ;V;;! 9W! [9V;;Wa! [9VWa;;! 9V9];;! [VX;;;! 4X;_-X;!

ZX;!S%&\!
.]]! ^9V];;;-^9VW];

;!
;VW];;! ;V;;! 9W! [9VWa;;! [9V^WXW! 9V9_];! [V_;;;! 4X;_-X;!

ZX;!S%&\!
.]X! ^9VW];;-^;V];;

;!
;V_];;! ;V;;! 9W! [9V^WXW! [9V[X[_! 9V9_];! [V_;;;! 4X;_-X;!

ZX;!S%&\!
.]_! ^;V];;;-^;VW];

;!
;VW];;! ;V;;! 9W! [9V[X[_! [9V]9;`! 9V9W];! [V];;;! 4X;_-X;!

ZX;!S%&\!
.]a! ^;VW];;-W]V_];

;!
[V];;;! ;V;;! 9W! [9V]9;`! [WV^[W[! 9V9;;;! [V[;;;! 4X;_-X;!

ZX;!S%&\!
.]`! W]V_];;-W]V];;

;!
;VW];;! ;V;;! 9W! [WV^[W[! [WV^aa]! ;VaW];! ^V^;;;! 4X;_-X;!

ZX;!S%&\!
.X;! W]V];;;-W]VW];

;!
;VW];;! ;V;;! 9W! [WV^aa]! [WV[^[_! 9V9W];! [V];;;! 4X;_-X;!

ZX;!S%&\!
.X9! W]VW];;-W;VW];

;!
]V;;;;! ;V;;! 9W! [WV[^[_! [^V^]aX! 9V9;;;! [V[;;;! 4X;_-X;!

ZX;!S%&\!
.XW! W;VW];;-9]VW];

;!
]V;;;;! ;V;;! 9W! [^V^]aX! [[VWaW[! 9V;_];! [V^;;;! 4X;_-X;!

ZX;!S%&\!
.X^! 9]VW];;-9;VW];

;!
]V;;;;! ;V;;! 9W! [[VWaW[! []VW;XW! 9V;];;! [VW;;;! 4X;_-X;!

ZX;!S%&\!
.X[! 9;VW];;-]VW];;! ]V;;;;! ;V;;! 9W! []VW;XW! [XV9^;;! 9V;W];! [V9;;;! 4X;_-X;!

ZX;!S%&\!
.X]! ]VW];;-;VW];;! ]V;;;;! ;V;;! 9W! [XV9^;;! [_V;]^a! 9V;;;;! [V;;;;! 4X;_-X;!

ZX;!S%&\!
.XX! ;VW];;-;V;;;;! ;VW];;! ! ! 9W! [_V;]^a! [_V9;;;! 9V;;;;! [V;;;;! 4X;_-X;!

ZX;!S%&\!
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.9! 9XV;;;;! 9aV[;_a! ]XWV;a[9! ]V]W]`! aV;;;;! _;VWX;]! 99W[V9XaW! `V9`a[! ;V;;;;! ;!
! ! 9XV;;;;! 9aV[;_a! ]XWV;a[9! ]V]W]`! aV;;;;! _;VWX;]! 99W[V9XaW! `V9`a[! ;V;;;;! ;!

.W! 9XV;;;;! 9aV[;_a! ]XWV;a[9! ]V]W]`! aV;;;;! _;VWX;]! 99W[V9XaW! `V9`a[! ;V;;;;! ;!
! ! 9XV;;;;! 9aV[;_a! ]XWV;a[9! ]V]W]`! aV;;;;! _;VWX;]! 99W[V9XaW! `V9`a[! ;V;;;;! ;!

.^! 9XV;;;;! 9aV[;_a! ]XWV;a[9! ]V]W]`! aV;;;;! _;VWX;]! 99W[V9XaW! `V9`a[! ;V;;;;! ;!
! ! 9XV;;;;! 9aV[;_a! ]XWV;a[9! ]V]W]`! aV;;;;! _;VWX;]! 99W[V9XaW! `V9`a[! ;V;;;;! ;!

.[! WWV__X9! 9_V];a_! 9;]_VW;X;! _V_aX]! 99V^`X;! `WV_X``! W9[WV9aX;! aVX9_^! ]VWWX;! W;V`;[!
! ! W^V_^W_! 9aVW]WX! 99`_V_][;! aV99_^! 99Va_[X! 9;;VaXX]! W[WXV`_[^! aV`a^[! ]V[_^X! W9Va`]!

.]! W^V_^W_! 9aVW]WX! 99`_V_][;! aV99_^! 99Va_[X! 9;;VaXX]! W[WXV`_[^! aV`a^[! ]V[_^X! W9Va`]!
! ! W[VXa`^! 9aV``X[! 9^];VW^_9! aV[[a9! 9WV^]^^! 9;`V^;9a! W_^]V`[X[! `V^[`]! ]V_W9^! WWVaa]!

.X! W[VXa`^! 9aV``X[! 9^];VW^_9! aV[[a9! 9WV^]^^! 9;`V^;9a! W_^]V`[X[! `V^[`]! ]V_W9^! WWVaa]!
! ! W]VX[]`! 9`V_[;^! 9]9]V9[9a! aV__a`! 9WVa^9`! 99aV;_]`! ^;_;V;aa;! `V_9]X! ]V`Xa`! W^Va_X!

._! W]VX[]`! 9`V_[;^! 9]9]V9[9a! aV__a`! 9WVa^9`! 99aV;_]`! ^;_;V;aa;! `V_9]X! ]V`Xa`! W^Va_X!
! ! WXVX;WX! W;V[a[9! 9X`WV`][^! `V9;`_! 9^V^9;X! 9W_V9aa_! ^[^;V^a[]! 9;V;a9_! XVW9XX! W[VaXX!

.a! WXVX;WX! W;V[a[9! 9X`WV`][^! `V9;`_! 9^V^9;X! 9W_V9aa_! ^[^;V^a[]! 9;V;a9_! XVW9XX! W[VaXX!
! ! W_V9X9W! W;V`9a]! 9a;WV`X;`! `V^;W`! 9^V]`;9! 9^WVXX_W! ^X]^VWa__! 9;VW`]]! XV^X9W! W]V[[]!

.`! W_V9X9W! [9V[^[]! ^];WVa[]a! `VW9^[! 9^V]`;9! W]_V_[`_! _;`_V_9]^! W;V^`Wa! ]VX`9W! 99V^aW!
! ! W_VW;`9! [9V];a`! ^]W9V_[[a! `VWW``! 9^VX9[;! W]aVXa[a! _9^XV;;`a! W;V[W`[! ]V_;^X! 99V[;_!

.9;! W_VW;`9! [;V[`;a! ^[^aVX`a;! `VW^[[! 9^VX9[;! W]WV]a[_! X`X_V_^[^! 9`V`Wa^! ]V_^_9! 99V_Xa!
! ! WaV9X]_! [9V`[9^! ^aW9VX[^_! `V]X]W! 9[V;`W_! W_9V9_`^! __[^VXaXW! W;VX[WW! ]V`a[_! 9WVW_X!

.99! WaV9X]_! [9V`[9^! ^aW9VX[^_! `V]X]W! 9[V;`W_! W_9V9_`^! __[^VXaXW! W;VX[WW! ]V`a[_! 9WVW_X!
! ! WaVWWaa! [WV;^_;! ^a[_Va_W[! `V]a_;! 9[V9W[^! W_WV[W`a! __`XVa^Wa! W;VXa`^! XV;;9;! 9WV^9!

.9W! WaVWWaa! [^V;`[a! ^`[9V;9W;! `V]aWX! 9[V9W[^! W_`V;W[9! _`a]V]]a_! W9VW;``! ]V`X_]! 99V`^]!
! ! WaVW_XX! [^V9X`9! ^`X9V[][[! `V]``9! 9[V9[aW! W_`V``_;! a;WXV`a;_! W9VW[X]! ]V`_``! 99V`X!

.9^! WaVW_XX! [^V9X`9! ^`X9V[][[! `V]``9! 9[V9[aW! W_`V``_;! a;WXV`a;_! W9VW[X]! ]V`_``! 99V`X!
! ! WaVX99]! [^VXa`a! [9;XV]^[^! `V_9[`! 9[V^9]_! WaXVa][_! a^W;V`]9a! W9V];Wa! XV;XXX! 9WV9^^!

.9[! WaVX99]! ]_V][W[! ]^[^V``^^! `VX]X_! 9[V^9]_! ^_^VW`]W! 9;aWaV^_`^! WaV^W;X! ]VX^99! aV]!
! ! WaVX]`^! ]_VX[;`! ]^_9V];;;! `VX_^W! 9[V^^`_! ^_[V]`;[! 9;aa[V99]^! WaV^X`9! ]VX[^]! aV]9a!

.9]! WaVX]`^! ]XV]_`]! ]W__V[Xa]! `VX___! 9[V^^`_! ^XaV;^^;! 9;X`^V]a9`! W_Va[X_! ]VX__;! aV_^[!
! ! W`VX9]`! ]aV]9^]! ]a^_V^]]W! 9;V;;a]! 9[Va9a^! ^`^V`WaX! 99aWaV;X[^! WaV_`aX! ]V`W[X! `V99]!

.9X! W`VX9]`! ]_V[9^`! ]_^WV_a9W! 9;V;9^;! 9[Va9a^! ^aXVa_9X! 99X9XV9X`;! WaVW]_[! ]V`]a9! `V^[X!
! ! ^;Va]`]! ]`Va_`_! X];^V]`_9! 9;V[[^;! 9]V[[;]! [W9VW;WX! 9^9_aV;]9;! W`V[_9;! XVWa;;! `Va]9!

.9_! ^;V^[9]! XWV`W;[! XW]aVW^]`! `V``^X! 9[VaWWX! [WWVW9;W! 9WXa;VaaWX! ^;V`X_]! ]V_`Wa! aVW_]!
! ! ^;V]a;X! X]V;;W9! X`;;V9`W_! 9;V^W[W! 9]V^;9;! [];V`X[9! 9^`a9VXX99! ^9V``W9! XV;[;^! aVXW`!

.9a! ^;V]a;X! X]V;;W9! X`;;V9`W_! 9;V^W[W! 9]V^;9;! [];V`X[9! 9^`a9VXX99! ^9V``W9! XV;[;^! aVXW`!
! ! ^;V`X^9! X]Va^[`! _9XaV_a`^! 9;V[]X]! 9]V[`W^! [XWV_^;`! 9[]W]V`9;_! ^WV[;9`! XV9^`^! aV__!

.9`! ^;V`X^9! _9V]]`]! __]aVa^aW! 9;V[^[9! 9]V[`W^! ];;Va9_[! 9]_W9V];`_! ^]VW9`[! ]V`_9a! _Va^W!
! ! ^9V;9;`! _9VX_W`! __`]V___9! 9;V[];X! 9]V]9X^! ];WV[WX;! 9]_`XV^]a;! ^]VW_]W! ]V`a[W! _Va[a!

.W;! ^9V;9;`! _9VX_W`! __`]V___9! 9;V[];X! 9]V]9X^! ];WV[WX;! 9]_`XV^]a;! ^]VW_]W! ]V`a[W! _Va[a!
! ! ^9V^[]]! _WV[XXX! a;]_VX^_X! 9;V]XX[! 9]VXa^_! ]9^V_]a9! 9X^WXV`]a[! ^]VXX]a! XV;_;`! _V`XW!

.W9! ^9V^[]]! ]_V^^Xa! X[[]V_^`9! 9;VXW[]! 9]VXa^_! [9;V`aW`! 9^;X;Va9];! WaVW9`[! XV];X[! 9;Va[[!
! ! ^9V^`^^! ]_V[WX;! X[_]Va_]_! 9;VX[99! 9]V_;_X! [9WVW_]X! 9^9W9Va_`a! WaVWX^[! XV]9a_! 9;VaX]!

.WW! ^9V^`^^! ]XVW]^^! X^[aV`X[`! 9;VX[]]! 9]V_;_X! [;[V9`X;! 9WaX[V_W[9! W_VXaXW! XV]]WW! 99V9]^!
! ! ^WV^[`]! ]aV;;;]! X`]`V99a[! 9;V`_XW! 9XV9aX9! [W`V`[]W! 9[9;9V;X;X! WaV][X9! XV_``a! 99V]_[!

.W^! ^WV^[`]! ]aV;;;]! X`]`V99a[! 9;V`_XW! 9XV9aX9! [W`V`[]W! 9[9;9V;X;X! WaV][X9! XV_``a! 99V]_[!
! ! ^WVa_][! ]aV`X9]! _^9;V_a;X! 99V9]a;! 9XV[[`W! [[[V[[XW! 9[a9^VXW^X! W`V;9`9! XV`^]`! 99Va;X!

.W[! ^WVa_][! X9V[W9W! _X;^V]]9X! 99V9[`9! 9XV[[`W! [XWVW[[_! 9][;XVa]_;! ^;VWW`X! XVaXa`! 99VW9]!
! ! ^WV`W^W! X9V]9W^! _X^_V[WX^! 99V9X]X! 9XV[_^9! [X^VXW`a! 9][_]V[`X^! ^;VW_[]! XVaa9^! 99VW^]!

.W]! ^WV`W^W! X;VWa99! _[`;V]]`]! 99V9_;9! 9XV[_^9! [][V_9[^! 9]9__V`;[[! W`VXXa]! XV`9[a! 99V]W]!
! ! ^^Va_`[! XWV;X][! a9_]VXWaW! 99V];;_! 9XV`]9]! [aWVW`[^! 9X]XXV;^`W! ^;V][X_! _V9XW^! 99V`^_!

.WX! ^^Va_`[! XWV;X][! a9_]VXWaW! 99V];;_! 9XV`]9]! [aWVW`[^! 9X]XXV;^`W! ^;V][X_! _V9XW^! 99V`^_!
! ! ^[VW9[;! XWVX`;;! a[W[V`W9]! 99VX9X]! 9_V99`;! [`WV9^`W! 9_;_9V9_]9! ^;Va][9! _VW[a`! 9WV;aW!

.W_! ^[VW9[;! a`V^a_a! 99a9`VW_^W! 99V]WW]! 9_V99`;! X`;V[9`W! W^`[`V;]9`! [^V``[;! XV][][! _V]a`!
! ! ^[VWX9a! a`V]9X9! 99a_;VWW;X! 99V]^`;! 9_V9[W`! X`WV[W_a! W[;]WVWa]9! [[V;]_9! XV]]_a! _VX;^!

.Wa! ^[VWX9a! aaVW]W`! 99_99Va;^`! 99V][^]! 9_V9[W`! Xa^V9aXa! W^_^9VWa``! [^V[^][! XV]`9^! _V_][!
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! ! ^[V_^``! a`V]9X`! 9WWWWVW[]^! 99V_;aa! 9_V^aW9! _;^V9];a! W[_X]V]aW]! [[V;]_]! XV_9]9! _V`!
.W`! ^[V_^``! 9;^V]X;^! 9[;W9V;^a[! 99VX]`X! 9_V^aW9! a;XVX^X9! Wa[9;V[W]9! ];V`X`W! XV^[XX! XV[W_!

! ! ^[V_a__! 9;^V_;_W! 9[;a;V_X[`! 99VX_X9! 9_V[;X;! a;aV`]a`! Wa]^9V[[_W! ]9V;[9]! XV^]a`! XV[^`!
.^;! ^[V_a__! 9;WV[^^_! 9^`9aV]9a[! 99VXa;X! 9_V[;X;! _``VX^_X! WaW;WVX`9_! ];V[9[_! XV^`W[! XV]]X!

! ! ^[Va^]X! 9;WV]_aX! 9^`__V_;9^! 99VX`_9! 9_V[^;;! a;9V`^]_! Wa^WWVX9W]! ];V[aX9! XV[;[a! XV]X`!
.^9! ^[Va^]X! 9;9V^;W^! 9^a9[V^[W`! 99V_;9X! 9_V[^;;! _`WV]X^[! W_``9VX;^`! [`Va]_`! XV[^a^! XVXa`!

! ! ^]V^X9[! 9;WVa_XX! 9[[XaV[_W^! 99Vaa^]! 9_VX`^9! a9_V_[_^! W`^9_V;[_]! ];VX^W_! XV]_[]! XVa^9!
.^W! ^]V^X9[! _[V;`W9! 9;]`^VX9WW! 99V`a9`! 9_VX`^9! ]`aV_[^9! W9[X]V]^;[! ^XV[X]`! _V^99]! 9;VX^]!

! ! ^]V[;`^! _[V9`[^! 9;X^_V]W^;! 99V``a[! 9_V_9_;! X;;V[9^9! W9]][V];]X! ^XV]9XW! _V^W^a! 9;VX]^!
.^^! ^]V[;`^! _[V9`[^! 9;X^_V]W^;! 99V``a[! 9_V_9_;! X;;V[9^9! W9]][V];]X! ^XV]9XW! _V^W^a! 9;VX]^!

! ! ^_V;aWX! __V__W[! 9WW]9V`^W_! 9WV]__9! 9aV]][W! XX;V^^;]! W[aW]V_^_[! ^aVW__W! _V_]_;! 99VWa^!
.^[! ^XV[^]_! a9V9_[a! 99_;XV9`aX! 9WV;^^[! 9_V_```! X]_VX][a! W^_9`V`^W9! ^`V`]9a! _V9``W! `V]``!

! ! ^XV]^9^! a^V[;]_! 9WX`aV;`X[! 9WV^X[9! 9aVW_a[! X`[V_;[]! W]_W`V_a]`! [9V;[`_! _V[[Xa! `V`W`!
.^]! ^XV]^9^! aWV;[]^! 9W];;V;W[^! 9WV^Xa]! 9aVW_a[! Xa^VaXa9! W]^WaV[^a9! [;V^a;W! _V[a;^! 9;V9[^!

! ! ^_V;]_^! a^VW]9a! 9^;]`VX^9X! 9WV]];[! 9aV][9X! _;[V^[WX! WX[XWV^][^! [;V`_[;! _VX9X[! 9;V^W_!
.^X! ^_V;]_^! 9WWVaaaW! 9aaa;V_]9W! 9WV[W;_! 9aV][9X! 9;9aVW`9`! ^aW]_V]W;a! X;V[a9a! XVX[[`! XV;[9!

! ! ^_V9;]9! 9W^V;]9a! 9a`]XVW]_;! 9WV[^_W! 9aV]X]]! 9;W9V;[XX! ^a[9;V]9X9! X;V]XW^! XVX]_^! XV;]W!
.^_! ^_V9;]9! 9W^V;]9a! 9a`]XVW]_;! 9WV[^_W! 9aV]X]]! 9;W9V;[XX! ^a[9;V]9X9! X;V]XW^! XVX]_^! XV;]W!

! ! ^_VW[a]! 9W^V][WX! 9`9a^V`a9a! 9WV[aXa! 9aVX^_^! 9;W`V^^^W! ^aa_9V`[a9! X;Va;^`! XVX`[]! XV;aX!
.^a! ^_VW[a]! 9;_V9][_! 9X_aWVX]aa! 9WV][;]! 9aVX^_^! `;;V[aa9! ^[;;XVW9XX! ]WV_^a^! _V;`X]! _V[_!

! ! ^_VW`X[! 9;_VW`X;! 9Xa[`V9^9`! 9WV]]_;! 9aVXX9W! `;WVa`]_! ^[9[;V`;`W! ]WVa;_a! _V9;aa! _V[a^!
.^`! ^_VW`X[! 9;_VW`X;! 9Xa[`V9^9`! 9WV]]_;! 9aVXX9W! `;WVa`]_! ^[9[;V`;`W! ]WVa;_a! _V9;aa! _V[a^!

! ! ^_V`X]a! 9;`VW_[;! 9__`aVWXX_! 9WV_aa]! 9aV``XW! `^XV`^``! ^X;X[V99^_! ]^V_a9^! _VWaW9! _VXX]!
.[;! ^_V`X]a! 99[VaX[^! 9aX]XV[]_`! 9WV__;X! 9aV``XW! `aWV99_;! ^_a;^V;[9_! ]XV]^W_! _V9[a9! _V9[a!

! ! ^aV;9^X! 99]V;9^;! 9a_W`V;9`]! 9WV_a_W! 9`V;W;9! `a[VX`XX! ^_`];V;_9W! ]XVX;]`! _V9X;]! _V9X9!
.[9! ^aV;9^X! 99]V;9^;! 9a_W`V;9`]! 9WV_a_W! 9`V;W;9! `a[VX`XX! ^_`];V;_9W! ]XVX;]`! _V9X;]! _V9X9!

! ! ^aV;[X9! 99]V99[9! 9a__aV[Xa_! 9WV_`a[! 9`V;^X[! `aXV[]W_! ^a;];VWXa_! ]XVX]]_! _V9Xa`! _V9X`!
.[W! ^aV;[X9! 9W;V_;;a! 9`X^[V__X`! 9WV_a;]! 9`V;^X[! 9;^9V[^][! ^`_a]V^a9W! ]`V[;]^! _V;^[`! XV_!

! ! ^aV;`^`! 9W;Va]_;! 9`_99V;a[[! 9WV_`_;! 9`V;X;^! 9;^[V9[[W! ^``[;V;;;`! ]`V[aW9! _V;[_^! XV_9W!
.[^! ^aV;`^`! 9W;Va]_;! 9`_99V;a[[! 9WV_`_;! 9`V;X;^! 9;^[V9[[W! ^``[;V;;;`! ]`V[aW9! _V;[_^! XV_9W!

! ! ^aVW^_[! 9W9V^W][! 9``[9V9`W_! 9WVa[XX! 9`V9^W9! 9;[WVW`9`! [;[;XVWXWa! ]`V_9W_! _V;a[[! XV_[_!
.[[! ^aVW^_[! 9W`V_9`a! W9W^9Va_aa! 9WVa9`a! 9`V9^W9! 99;`V_]^`! [^;W9V][W_! X^Va[[W! XVaa^[! XV99`!

! ! ^aVWa]W! 9W`Vaa_W! W9^9[V9[;;! 9WVa^X^! 9`V9]X;! 999WVXXW9! [^9aaVWWXW! X^V`WX]! XVa`]a! XV9^!
.[]! ^aVWa]W! 9W_V;a`^! W;aa[V99]^! 9WVa[]^! 9`V9]X;! 9;`;VW9^]! [W^9XVa_`X! XWV][`]! XV`XWa! XV^^!

! ! ^aVa_[^! 9W`V9;[a! W9a`^V]][]! 9^V;[`;! 9`V[];_! 99W]V]a`X! [[^XWVW__9! X^V][9]! _V99]^! XV[Xa!
.[X! ^aVa_[^! `_V]]`W! 9X_`[VXW``! 9^V9[_[! 9`V[];_! aX^V[[[9! ^[;^;V[_^[! [aV;9]X! _Va]W^! `V]9a!

! ! ^aV`[9^! `_V_^;`! 9Xaa^V[`a_! 9^V9_;X! 9`V[a[W! aXXV]W;`! ^[W9;V][]_! [aV9;;W! _VaX`X! `V]^`!
.[_! ^aV`[9^! `_V_^;`! 9Xaa^V[`a_! 9^V9_;X! 9`V[a[W! aXXV]W;`! ^[W9;V][]_! [aV9;;W! _VaX`X! `V]^`!

! ! ^aV`a]W! `_Va[^a! 9X`[WV;XaX! 9^V9a]a! 9`V];XW! aXaV][]_! ^[^W`VWW[9! [aV9]]_! _Vaa9;! `V]]^!
.[a! ^aV`a]W! `XV^`[;! 9X_;WV^X[[! 9^V9`;^! 9`V];XW! a]XVW]_9! ^^a[^V]9a[! [_V[[WW! _V`9[]! `V_[9!

! ! ^`V`[9X! `aVa9;a! 9_``;V^`;]! 9^V]W9;! 9`V`a[a! `;;VW;]`! ^X[]^V[;aX! [aVX^9_! aV9XW9! 9;V;[X!
.[`! ^`V`[9X! `_V^WWa! 9__^9VW;`;! 9^V]W]]! 9`V`a[a! aa_VW^X`! ^]`WaVW^X]! [_Va``^! aV9`]X! 9;VW[]!

! ! [;Va`_`! ``V_;W[! 9`;X^VaX`]! 9^Va]XW! W;V[X^^! `^9VX9[`! ^aXWaV]Xa9! [`V;_;]! aV[[^W! 9;V]][!
.];! [;Va`_`! `aV9_XW! 9a_a[V9a[]! 9^VaX;X! W;V[X^^! `9_V`[_W! ^a;X9Va];[! [aV^9`[! aV[_X_! 9;V_X[!

! ! [9VX[__! 9;;V;9W_! 9`a]aV9Wa9! 9[V99``! W;Va^a[! `]WV`]a]! [;W^_V`]9^! [`VWW^W! aVX_;a! 99V;9!
.]9! [9VX[__! 99;Va_a_! W9`9aV;X9]! 9[V;aaX! W;Va^a[! 9;]9Va99^! [[[99V`^[a! ][V]_99! aV[^X^! `VX[9!

! ! [9VX`]]! 999V;;aa! W9``]V^W[X! 9[V9;]9! W;VaXW^! 9;][V^;aX! [[]XaV[`;a! ][VX^]W! aV[[aX! `VX]X!
.]W! [9VX`]]! 999V;;aa! W9``]V^W[X! 9[V9;]9! W;VaXW^! 9;][V^;aX! [[]XaV[`;a! ][VX^]W! aV[[aX! `VX]X!

! ! [^V;^[[! 99[VX]W]! W[W^^V9;9[! 9[V]Xa9! W9V]^WW! 99W]V[^[W! [`9;WVa^^[! ]XV[Wa]! aV_`]W! 9;V;]W!
.]^! [WVW]a;! 9[XV[`[^! Wa;^WV[9a_! 9^VaX9]! W;VXX]W! 9^]XV];W9! ]Xa;9VWa;^! _WV9;;;! _V][W_! XV[9`!

! ! [WV[[`^! 9];VXaaX! ^;];`Va9]X! 9[VW]a[! W9VW^`]! 9[^XV[XaW! X9aW9V9]a9! _[V9X[^! _Va^`a! XVX_W!
.][! [WV[[`^! 9[_V]_];! W``9XV`^X_! 9[VWX_^! W9VW^`]! 9[;aV]][9! X;X9`VaW[X! _WVX^9`! _V`;Xa! XVa_]!

! ! [WV_^XW! 9[aVX;9^! ^;][]V[^9[! 9[V^XX]! W9V^a^;! 9[WaV[a`_! X9a`^V^W]W! _^V9^_;! _V`a9;! XV`[!
.]]! [WV_^XW! 9]9V_^_W! ^99]9V9_;X! 9[V^]_X! W9V^a^;! 9[]XVa9__! X^9W;V_9_9! _[VXa;[! _V`9[;! XV_^]!

! ! [WV_a[;! 9]9V`99`! ^9W]aV`W`W! 9[V^_[9! W9V[;_;! 9[X;VWW^W! X^^^`V;X]^! _[V_XX[! _V`WX[! XV_[X!
.]X! [WV_a[;! 9]9V`99`! ^9W]aV`W`W! 9[V^_[9! W9V[;_;! 9[X;VWW^W! X^^^`V;X]^! _[V_XX[! _V`WX[! XV_[X!

! ! [WV`W_]! 9]WV[^XW! ^9]a^VX`]]! 9[V[W^_! W9V[_a_! 9[_;V[X^X! X^``_V9W`a! _]V;W[]! _V`X^]! XV___!
.]_! [WV`W_]! 9[XV9^;_! ^;^]WV[^9X! 9[V[[9X! W9V[_a_! 9[9^V9^aa! X9];WVW]][! _9V`W99! aV;`_]! _V9`a!

! ! [WV`_]^! 9[XVW`a;! ^;[]XVa9]]! 9[V[]aW! W9V];W_! 9[9XV[W;a! X9_9^V_X][! _WV;;^[! aV9;``! _VW;`!
.]a! [WV`_]^! 9[^V9^]]! W`a^]V^^]]! 9[V[X_9! W9V];W_! 9^a_V]9a[! X;[][V[_a]! _;V[[X`! aV9_X`! _V[^[!

! ! [^Va^X;! 9[XV;a;[! ^9_9]V;W;]! 9[V_X[a! W9V`^^^! 9[[]V`_^;! X[WX^VWW``! _9Va`X^! aV^``a! _VX^X!
.]`! [^Va^X;! 99;VW`;`! W[WX]VW]aX! 9[VaX^W! W9V`^^^! 99;XV^9a^! [`9X_V``W]! ][VWa9a! `V9^Xa! 99V;_]!
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.X9! [^V`^9_! 9[XV[;_X! ^9`WaVX9`_! 9[V_`_a! W9V`a9W! 9[]WV][W]! X[X`XV;^`a! _WV;]_[! aV[W[]! _VX]`!

! ! [[Vaaa9! 9[`VX_`a! ^[99_V]`[X! 9]V9WaX! WWV[]`_! 9]9`V;]XW! X`9^9V[`X]! _^VXX_a! aVX_W9! _Vaa[!
.XW! [[Vaaa9! 9[XV^X[]! ^^[;9V[;]9! 9]V9^_]! WWV[]`_! 9[a_V9Xa]! X_Xa;V^;W^! _WV;^XW! aV_^`9! aV9W`!

! ! []Va[[]! 9[`V]XW^! ^]X^aVa]W`! 9]V[XaW! WWV`^a^! 9]]^VXa]]! _WW9^V`_aW! _^VX9;;! aV`aX_! aV^X!
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! ! [XVa;;`! 9[`VW`W9! ^_9][V;;X_! 9]Va;_`! W^V[9Xa! 9]aXVX^aa! _]Wa[V;`;X! _^V[__;! `V^;9^! aVa]a!
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! ! [_V_]_^! 9[aVaX`;! ^aX]aV;W99! 9XV9[_X! W^Va`]^! 9X9_Va;X;! _a^^9VX^9[! _^VWXaa! `VX9]a! `V^a9!
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! ! [aV_9^_! 9[aVW`^^! [;9[]VX];^! 9XV[a_^! W[V^_^`! 9X[_V;__W! a9^[]V`_9]! _WV`a][! `V`^;[! `V`^!
.XX! [aV_9^_! 9[aVW`^^! [;9[]VX];^! 9XV[a_^! W[V^_^`! 9X[_V;__W! a9^[]V`_9]! _WV`a][! `V`^;[! `V`^!

! ! [aV_X9]! 9[aV[[W;! [;WXXV]XX[! 9XV];^a! W[V^`_a! 9X];V[9_`! a9]`;V`a;^! _^V;]aX! `V`[Wa! `V`[^!
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.9^! 99_VW]!-!99]V]! ];V9_! _! [VW]! ;V;9!
.9[! 99]V]!-!99]VW]! [aVX^! _! [V9a! ;V;9!
.9]! 99]VW]!-!99;VW]! [aV[9! _! [V9_! ;V;9!
.9X! 99;VW]!-!9;^V_]! [[V9[! _! [V;;! ;V;9!
.9_! 9;_V]!-!9;WV]! [9Va_! _! ^V`;! ;V;9!
.9a! 9;WV]!-!9;;V]! ^_Va[! _! ^V_a! ;V;;!
.9`! 9;;V]!-!9;;VW]! ^XVWa! _! ^V_;! ;V;;!
.W;! 9;;VW]!-!`aV]! ^XV;`! _! ^VX`! ;V;;!
.W9! `aV]!-!`aVW]! ^[V_]! _! ^VXW! ;V;;!
.WW! `aVW]!-!`^VW]! ^[V]X! _! ^VX9! ;V;;!
.W^! `^VW]!-!`;V]! ^;V`9! _! ^V^_! ;V;;!
.W[! `;V]!-!`;VW]! W`V;9! _! ^VW^! ;V;;!
.W]! `;VW]!-!a]VW]! WaVa[! _! ^VWW! ;V;;!
.WX! a]VW]!-!a^V]! W]VX;! _! WV`_! ;V;;!
.W_! a^V]!-!a^VW]! W[V]W! _! WVa`! ;V;;!
.Wa! a^VW]!-!a;V_]! W[V^_! _! WVaa! ;V;;!
.W`! a;V_]!-!a;V]! WWVa`! _! WV_a! ;V;;!
.^;! a;V]!-!a;VW]! WWV_]! _! WV_a! ;V;;!
.^9! a;VW]!-!__V]! WWVX;! _! WV__! ;V;;!
.^W! __V]!-!__VW]! W9V;^! _! WVXa! ;V;;!
.^^! __VW]!-!XaV]! W;Va`! _! WVX_! ;V;;!
.^[! _^!-!Xa! 9aVX9! _! WV[_! ;V;;!
.^]! Xa!-!X]VW]! 9XV;a! _! WV^]! ;V;;!
.^X! X]VW]!-!X]! 9[V_X! _! WVWW! ;V;;!
.^_! X]!-!X[VW]! 9[VX]! _! WVW9! ;V;;!
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.^a! X[VW]!-!X[! 9[V^;! _! WV9`! ;V;;!

.^`! X[!-!X;V]! 9[V9`! _! WV9a! ;V;;!

.[;! X;V]!-!X;VW]! 9WVX^! _! WV;]! ;V;;!

.[9! X;VW]!-!X;V;a! 9WV]^! _! WV;]! ;V;;!

.[W! X;V;a!-!]`Va^! 9WV[]! _! WV;[! ;V;;!

.[^! ]`Va^!-!]`V;a! 9WV^]! _! WV;^! ;V;;!

.[[! ]`V;a!-!]aVa^! 9WV;^! _! WV;9! ;V;;!

.[]! ]aVa^!-!]]V_]! 99V`^! _! WV;;! ;V;;!

.[X! ]]V_]!-!]]V[! 9;VX_! _! 9V`;! ;V;;!

.[_! ]]V[!-!]]V9_! 9;V]^! _! 9Va`! ;V;;!

.[a! ]]V9_!-!];V9_! 9;V[[! _! 9Vaa! ;V;;!

.[`! ];V9_!-![]V9_! aV]a! _! 9VX_! ;V;;!

.];! []V9_!-![9VW]! XV`]! _! 9V[X! ;V;;!

.]9! [9VW]!-![9! ]VaW! _! 9VW`! ;V;;!

.]W! [9!-!^[! ]V_]! _! 9VWa! ;V;;!

.]^! ^`!-!^^! ]VW^! _! 9VW;! ;V;;!

.][! ^^!-!^9V]! ^V_`! _! 9V;a! ;V;;!

.]]! ^9V]!-!^9VW]! ^V[]! _! 9V;[! ;V;;!

.]X! ^9VW]!-!^;V]! ^V[;! _! 9V;^! ;V;;!

.]_! ^;V]!-!^;VW]! ^VW[! _! 9V;9! ;V;;!

.]a! ^;VW]!-!W]V_]! ^V9`! _! 9V;;! ;V;;!

.]`! W]V_]!-!W]V]! WV^9! _! ;Va]! ;V;;!

.X;! W]V]!-!W]VW]! WVW_! _! ;Va[! ;V;;!

.X9! W]VW]!-!W;VW]! WVW^! _! ;Va^! ;V;;!

.XW! W;VW]!-!9]VW]! 9V[[! _! ;VX_! ;V;;!

.X^! 9]VW]!-!9;VW]! ;VaW! _! ;V]9! ;V;;!

.X[! 9;VW]!-!]VW]! ;V^_! _! ;V^[! ;V;;!

.X]! ]VW]!-!;VW]! ;V9;! _! ;V9a! ;V;;!

.XX! ;VW]!-!;! ;V;;! _! ;V;9! ;V;;!
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9[aV;;;;! ZW\!D"7!9`;;*BC![H[]J-X]*BC! X! a9V``! ]V];! ;V;9! WX_a!
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D&I(!
X! _`V_;! ]V[]! ;V;9! W[[]!

9^`V;;;;! 4D<f9a-W;X]9_7-"! _! _9Va]! ]VW_! ;V;9! 9__^!
9^WV;;;;! =<4-a;;a;-X"E-80Ge-<!NL!

*#2$,!D&I(!
_! X[V^[! [V``! ;V;9! 9W9a!

9WWV;;;;! fB.Da;;-99! _! ][V[`! [V[[! ;V;9! 9W]]!
9W9V;;;;! ..D<^9;@!NL!*#2$,!D&I(! _! ]^V]X! [V[;! ;V;9! 9^[`!
9;9V;;;;! ]a]^W4! _! ^XVX_! ^V_W! ;V;;! 9]X`!
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!
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.9! 9X;!-!9]`! PD9XH9XH;V^_]! ]V;;;;! ;V;;;;! ;V;! W9V;;! 9aV[;_a! -;V99! ^aXV]X! ;V;;;!!
! ! 9]`!-!9]a! ! ! ! ! ! ! ! ! W9V;;! 9aV[;_a! -;VWW! ^aXV]X! ;V;;9!!
! ! 9]a!-!9]_! ! ! ! ! ! ! ! ! W9V;;! 9aV[;_a! -;V9a! ^aXV]X! ;V;;;! !
! ! 9]_!-!9]X! ! ! ! ! ! ! ! ! W9V;;! 9aV[;_a! -;VW[! ^aXV]X! ;V;;9! !
! ! 9]X!-!9]]! ! ! ! ! ! ! ! ! W9V;;! 9aV[;_a! -9V]a! ^aXV]X! ;V;;[! !

.W! 9]]!-!9][! PD9XH9XH;V^_]! ]V;;;;! ;V;;;;! ;V;! W9V;;! 9aV[;_a! -9VX]! ^aXV]X! ;V;;[! !
! ! 9][!-!9]^! ! ! ! ! ! ! ! ! W9V;;! 9aV[;_a! -9V_W! ^aXV]X! ;V;;[! !
! ! 9]^!-!9]W! ! ! ! ! ! ! ! ! W9V;;! 9aV[;_a! -9V_`! ^aXV]X! ;V;;]! !
! ! 9]W!-!9]9! ! ! ! ! ! ! ! ! W9V;;! 9aV[;_a! -9VaX! ^aXV]X! ;V;;]! !
! ! 9]9!-!9];! ! ! ! ! ! ! ! ! W9V;;! 9aV[;_a! -9V`^! ^aXV]X! ;V;;]! !

.^! 9];!-!9[`! PD9XH9XH;V^_]! [V;;;;! ;V;;;;! ;V;! W9V;;! 9aV[;_a! -WV;9! ^aXV]X! ;V;;]! !
! ! 9[`!-!9[a! ! ! ! ! ! ! ! ! W9V;;! 9aV[;_a! -WV;a! ^aXV]X! ;V;;]! !
! ! 9[a!-!9[_! ! ! ! ! ! ! ! ! W9V;;! 9aV[;_a! -WV`[! ^aXV]X! ;V;;a! !
! ! 9[_!-!9[X! ! ! ! ! ! ! ! ! W9V;;! 9aV[;_a! -^V;9! ^aXV]X! ;V;;a! !

.[! 9[X!-!9[]! PDWWV`W[HWWH;VW]! ]V;;;;! ;V;;;;! ;V;! ^XV;;! 9_VX]_]! -]V_W! X^]VX_! ;V;;`! !
! ! 9[]!-!9[[! ! ! ! ! ! ! ! ! ^XV;;! 9_Va;X^! -]V_`! X[9V;^! ;V;;`! !
! ! 9[[!-!9[^! ! ! ! ! ! ! ! ! ^XV;;! 9_V`]]9! -]VaX! X[XV^a! ;V;;`! !
! ! 9[^!-!9[W! ! ! ! ! ! ! ! ! ^XV;;! 9aV9;^a! -]V`^! X]9V_[! ;V;;`! !
! ! 9[W!-!9[9! ! ! ! ! ! ! ! ! ^XV;;! 9aVW]WX! -XV;9! X]_V;`! ;V;;`! !

.]! 9[9!-!9[;! PDW^Va[aHWWV`W[H;VW]! ]V;;;;! ;V;;;;! ;V;! ^XV;;! 9aV[;9[! -XV;`! XXWV[]! ;V;;`! !
! ! 9[;!-!9^`! ! ! ! ! ! ! ! ! ^XV;;! 9aV]];9! -XV9X! XX_Va;! ;V;;`! !
! ! 9^`!-!9^a! ! ! ! ! ! ! ! ! ^XV;;! 9aVX`a`! -XV[W! X_^V9X! ;V;9;! !
! ! 9^a!-!9^_! ! ! ! ! ! ! ! ! ^XV;;! 9aVa[__! -XV];! X_aV]W! ;V;9;! !
! ! 9^_!-!9^X! ! ! ! ! ! ! ! ! ^XV;;! 9aV``X[! -XV]a! Xa^Va_! ;V;9;! !

.X! 9^X!-!9^]! PDW[V__W9HW^Va[aH;VW]! ]V;;;;! ;V;;;;! ;V;! ^XV;;! 9`V9[]W! -XVXa! Xa`VW^! ;V;9;! !
! ! 9^]!-!9^[! ! ! ! ! ! ! ! ! ^XV;;! 9`VW`[;! -XV__! X`[V]a! ;V;9;! !
! ! 9^[!-!9^^! ! ! ! ! ! ! ! ! ^XV;;! 9`V[[W_! -XVaX! X``V`[! ;V;9;! !
! ! 9^^!-!9^W! ! ! ! ! ! ! ! ! ^XV;;! 9`V]`9]! -XV`]! _;]VW`! ;V;9;! !
! ! 9^W!-!9^9! ! ! ! ! ! ! ! ! ^XV;;! 9`V_[;^! -`V99! _9;VX]! ;V;9^! !

._! 9^9!-!9^;! PDW]VX`X9HW[V__W9H;VW]! ]V;;;;! ;V;;;;! ;V;! ^XV;;! 9`Vaa`;! -`VW^! _9XV;9! ;V;9^! !
! ! 9^;!-!9W`! ! ! ! ! ! ! ! ! ^XV;;! W;V;^_a! -`V^X! _W9V^X! ;V;9^! !
! ! 9W`!-!9Wa! ! ! ! ! ! ! ! ! ^XV;;! W;V9aXX! -`V[a! _WXV_W! ;V;9^! !
! ! 9Wa!-!9W_! ! ! ! ! ! ! ! ! ^XV;;! W;V^^]^! -`VX9! _^WV;_! ;V;9^! !
! ! 9W_!-!9WX! ! ! ! ! ! ! ! ! ^XV;;! W;V[a[9! -`V_[! _^_V[^! ;V;9^! !

.a! 9WX!-!9W[V][! PDWXVW^]_HW]VX`X9H;VW]! WV`W;;! ;V;;;;! ;V;! ^XV;;! W;V_;9^! -`V`W! _[]VW]! ;V;9^! !
! ! 9W[V][!-!9W^V;a! ! ! ! ! ! ! ! ! ^XV;;! W;V`9a]! -9;V99! _]^V;_! ;V;9^! !

.`! 9W^V;a!-!9WWVa^!
Z`\!

PDWXVWa9`HWXVW^]_H;V]! ;VW];;! ;V;;;;! ;V;! ^XV;;! [9V];a`! -9;V9_! 9[`[V^W! ;V;;_! !

.9;! 9WWVa^!-!9W9Va^! PDW_VW;]`HWXVWa9`H;V[a_]! ]V;;;;! ;V;;;;! ;V;! ^XV;;! [;V_a;`! -9;V[;! 9[XaV99! ;V;;_! !
! ! 9W9Va^!-!9W;Va^! ! ! ! ! ! ! ! ! ^XV;;! [9V;_9;! -99VX^! 9[_aV]X! ;V;;a! !
! ! 9W;Va^!-!99`Va^! ! ! ! ! ! ! ! ! ^XV;;! [9V^X99! -99VaW! 9[a`V;;! ;V;;a! !
! ! 99`Va^!-!99aVa^! ! ! ! ! ! ! ! ! ^XV;;! [9VX]9W! -9WV;9! 9[``V[[! ;V;;a! !
! ! 99aVa^!-!99_Va^! ! ! ! ! ! ! ! ! ^XV;;! [9V`[9^! -9WVW;! 9];`Va`! ;V;;a! !

.99! 99_Va^!-!99_V]!
Z99\!

PDW_VWXX`HW_VW;]`H;V[a_]! ;V^^;;! ;V;;;;! ;V;! ^XV;;! [WV;^_;! -9WVW_! 9]9^V^^! ;V;;a! !

.9W! 99_V]!-!99_VW]!
Z9W\!

PDW_V^9^9HW_VWXX`H;V]! ;VW];;! ;V;;;;! ;V;! ^XV;;! [^V9X`9! -9WV^^! 9]][V;`! ;V;;a! !

.9^! 99_VW]!-!99]V]!
Z9^\!

PDW_VX^X]HW_V^9^9H;V]! 9V_];;! ;V;;;;! ;V;! ^XV;;! [^VXa`a! -9WVX`! 9]_WVa^! ;V;;a! !

.9[! 99]V]!-!99]VW]!
Z9[\!

PDW_VXaW_HW_VX^X]H;VXXW]! ;VW];;! ;V;;;;! ;V;! ^XV;;! ]_VX[;`! -9WV_X! W;_]V;_! ;V;;X! !

.9]! 99]VW]!-!99[VW]! PDWaVX;XaHW_VXaW_H;VX]! ]V;;;;! ;V;;;;! ;V;! ^XV;;! ]XV`XX^! -9^V;;! W;];V_`! ;V;;X! !
! ! 99[VW]!-!99^VW]! ! ! ! ! ! ! ! ! ^XV;;! ]_V^]^9! -9^VW[! W;X[V_9! ;V;;X! !
! ! 99^VW]!-!99WVW]! ! ! ! ! ! ! ! ! ^XV;;! ]_V_^``! -9^V[X! W;_aVX[! ;V;;X! !
! ! 99WVW]!-!999VW]! ! ! ! ! ! ! ! ! ^XV;;! ]aV9WX_! -9^V_;! W;`WV]X! ;V;;_! !
! ! 999VW]!-!99;VW]! ! ! ! ! ! ! ! ! ^XV;;! ]aV]9^]! -9^V`]! W9;XV[`! ;V;;_! !

.9X! 99;VW]!-!
9;aVa_]!

PDW`Va;aHWaVX;XaH;VX^_]! XV];;;! ;V;;;;! ;V;! ^XV;;! ]_V`^]]! -9[VWa! W;a]VXa! ;V;;_! !

! ! 9;aVa_]!-!9;_V]! ! ! ! ! ! ! ! ! ^XV;;! ]aV[]_W! -9[VX^! W9;[V[X! ;V;;_! !
! ! 9;_V]!-!9;^V_]! ! ! ! ! ! ! ! ! ^XV;;! ]`Va_`_! -_Va`! W9]]VX_! ;V;;[! !
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.9_! 9;_V]!-!9;^V_]! PDW`V]^aXHWaVX9]H;V_! ]V;;;;! ;V;;;;! ;V;! ^XV;;! X[V[a9_! -aV[;! W^W9V^[! ;V;;[! !
! ! 9;^V_]!-!9;WV]! ! ! ! ! ! ! ! ! ^XV;;! X]V;;W9! -9XVX[! W^[;V;a! ;V;;_! !

.9a! 9;WV]!-!9;9V]! PDW`V`;aHW`V]^aXH;V_! WV;;;;! ;V;;;;! ;V;! ^XV;;! X]V[9a]! -9XV`W! W^]]V;_! ;V;;_! !
! ! 9;9V]!-!9;;V]! ! ! ! ! ! ! ! ! ^XV;;! X]Va^[`! -9_VW]! W^_;V;]! ;V;;_! !

.9`! 9;;V]!-!9;;VW]!
Z9`\!

PDW`V`][WHW`V`;aH;V_XW]! ;VW];;! ;V;;;;! ;V;! ^XV;;! _9VX_W`! -9_V^^! W]a;VWW! ;V;;_! !

.W;! 9;;VW]!-!`aV]!
ZW;\!

PD^;VW__[HW`V`][WH;V_XW]! 9V_];;! ;V;;;;! ;V;! ^XV;;! _WV[XXX! -9_Va[! WX;aVa;! ;V;;_! !

.W9! `aV]!-!`aVW]!ZW9\! PD^;V^W^XH^;VW__[H;VX! ;VW];;! ;V;;;;! ;V;! ^XV;;! ]_V[WX;! -9_V`W! W;X_V^[! ;V;;`! !

.WW! `aVW]!-!`_VW]! PD^9VW[_WH^;V^W^XH;V]a_]! ]V;;;;! ;V;;;;! ;V;! ^XV;;! ]XVX;Wa! -9aV9`! W;^_V_;! ;V;;`! !
! ! `_VW]!-!`XVW]! ! ! ! ! ! ! ! ! ^XV;;! ]XV`]WW! -9aV[_! W;];VWa! ;V;;`! !
! ! `XVW]!-!`]VW]! ! ! ! ! ! ! ! ! ^XV;;! ]_V^;9X! -9aV_[! W;XWVaX! ;V;;`! !
! ! `]VW]!-!`[VW]! ! ! ! ! ! ! ! ! ^XV;;! ]_VX]99! -9`V;W! W;_]V[[! ;V;;`! !
! ! `[VW]!-!`^VW]! ! ! ! ! ! ! ! ! ^XV;;! ]aV;;;]! -9`V^;! W;aaV;W! ;V;;`! !

.W^! `^VW]!-!`9Va_]! PD^9V_]]WH^9VW[_WH;V]a_]! WV_];;! ;V;;;;! ;V;! ^XV;;! ]aV[a9;! -9`VXa! W9;]V^W! ;V;;`! !
! ! `9Va_]!-!`;V]! ! ! ! ! ! ! ! ! ^XV;;! ]aV`X9]! -W;V;_! W9WWVX9! ;V;;`! !

.W[! `;V]!-!`;VW]!ZW[\! PD^9Va;9[H^9V_]]WH;VX9W]! ;VW];;! ;V;;;;! ;V;! ^XV;;! X9V]9W^! -W;V9_! WW9[V[[! ;V;;`! !

.W]! `;VW]!-!a`VW]! PD^WV_W]H^9Va;9[H;VX! ]V;;;;! ;V;;;;! ;V;! ^XV;;! X;VX^_`! -W;V[_! W9aWV`_! ;V;;`! !
! ! a`VW]!-!aaVW]! ! ! ! ! ! ! ! ! ^XV;;! X;V``[a! -W;V_`! W9`]Va9! ;V;;`! !
! ! aaVW]!-!a_VW]! ! ! ! ! ! ! ! ! ^XV;;! X9V^]9_! -W9V9;! WW;aVXX! ;V;9;! !
! ! a_VW]!-!aXVW]! ! ! ! ! ! ! ! ! ^XV;;! X9V_;aX! -W9V[W! WWW9V]9! ;V;9;! !
! ! aXVW]!-!a]VW]! ! ! ! ! ! ! ! ! ^XV;;! XWV;X][! -W9V_[! WW^[V^X! ;V;9;! !

.WX! a]VW]!-!a^V]!ZWX\! PD^^V;[aWH^WV_W]H;VX! 9V_];;! ;V;;;;! ;V;! ^XV;;! XWVX`;;! -WWVW`! WW]XVa[! ;V;9;! !

.W_! a^V]!-!a^VW]!ZW_\! PD^^V;`[[H^^V;[aWH;VaXW]! ;VW];;! ;V;;;;! ;V;! ^XV;;! a`V]9X9! -WWV[9! ^WWWV]a! ;V;;_! !

.Wa! a^VW]!-!aW! PD^^V]]XWH^^V;`[[H;Va]! WV];;;! ;V;;;;! ;V;! ^XV;;! aaVaa[`! -WWVa_! ^9``VaX! ;V;;_! !
! ! aW!-!a;V_]! ! ! ! ! ! ! ! ! ^XV;;! a`V]9X`! -W^V^[! ^WWWVX9! ;V;;_! !

.W`! a;V_]!-!a;V]!ZW`\! PD^^VX;W[H^^V]]XWH;V`a_]! ;VW];;! ;V;;;;! ;V;! ^XV;;! 9;^V_;_;! -W^V[]! ^_^^V[X! ;V;;X! !

.^;! a;V]!-!a;VW]!Z^;\! PD^^VX[aXH^^VX;W[H;V`_]! ;VW];;! ;V;;;;! ;V;! ^XV;;! 9;WV]_`;! -W^V]]! ^X`WVa^! ;V;;X! !

.^9! a;VW]!-!_aVa_]! PD^[V9]X]H^^VX[aXH;V`XW]! WV_];;! ;V;;;;! ;V;! ^XV;;! 9;WV;a`;! -W[V99! ^X_]VWW! ;V;;_! !
! ! _aVa_]!-!__V]! ! ! ! ! ! ! ! ! ^XV;;! 9;WVa__;! -W[VXa! ^_;^V]X! ;V;;_! !

.^W! __V]!-!__VW]!Z^W\! PD^[VW;W_H^[V9]X]H;VXa_]! ;VW];;! ;V;;;;! ;V;! ^XV;;! _[V9`[^! -W[V_a! WX_9V;;! ;V;;`! !

.^^! __VW]!-!_XV9a_]! PD^]Va9`H^[VW;W_H;VXa_]! aV_];;! ;V;;;;! ;V;! ^XV;;! _[VXWaa! -W]V9]! WXaXVX[! ;V;;`! !
! ! _XV9a_]!-!

_]V9W]!
! ! ! ! ! ! ! ! ^XV;;! _]V;X^^! -W]V]^! W_;WVWa! ;V;;`! !

! ! _]V9W]!-!
_[V;XW]!

! ! ! ! ! ! ! ! ^XV;;! _]V[`__! -W]V`W! W_9_V`W! ;V;9;! !

! ! _[V;XW]!-!_^! ! ! ! ! ! ! ! ! ^XV;;! _]V`^WW! -WXV^9! W_^^V]X! ;V;9;! !
! ! _^!-!XaV]! ! ! ! ! ! ! ! ! ^XV;;! __V__W[! -9[VW9! W_``Va9! ;V;;]! !

.^[! _^!-!XaV]! PD^]VWaX]H^[V^XWaH;V_]! ]V;;;;! ;V;;;;! ;V;! ^XV;;! a^V9aWX! -9]V;_! W``[V]_! ;V;;]! !
! ! XaV]!-!Xa! ! ! ! ! ! ! ! ! ^XV;;! a^V[;]_! -W`V];! ^;;WVX;! ;V;9;! !

.^]! Xa!-!XXVXW]! PD^]V_`[XH^]VWaX]H;V_^_]! WV_];;! ;V;;;;! ;V;! ^XV;;! aWVX[a]! -^;V;^! W`_]V^]! ;V;9;! !
! ! XXVXW]!-!X]VW]! ! ! ! ! ! ! ! ! ^XV;;! a^VW]9a! -^;V]_! W``_V;X! ;V;9;! !

.^X! X]VW]!-!X]!Z^X\! PD^]Va[;aH^]V_`[XH9V9! ;VW];;! ;V;;;;! ;V;! ^XV;;! 9W^V;]W;! -^;V_;! [[W`VaX! ;V;;_! !

.^_! X]!-!X[VW]!Z^_\! PD^]V`_`^H^]Va[;aH9V9! ;V_];;! ;V;;;;! ;V;! ^XV;;! 9W^V][^;! -^9V;]! [[[_V]^! ;V;;_! !

.^a! X[VW]!-!X[!Z^a\! PD^XV;W]]H^]V`_`^H;V`]! ;VW];;! ;V;;;;! ;V;! ^XV;;! 9;_VW`X;! -^9V9X! ^aXWVXX! ;V;;a! !

.^`! X[!-!XWVa^^^! PD^XVX_W9H^XV;W]]H;V`]! ^V];;;! ;V;;;;! ;V;! ^XV;;! 9;_V`]];! -^9VXX! ^aaXV^`! ;V;;a! !
! ! XWVa^^^!-!

X9VXXX_!
! ! ! ! ! ! ! ! ^XV;;! 9;aVX9];! -^WV9_! ^`9;V9^! ;V;;a! !

! ! X9VXXX_!-!X;V]! ! ! ! ! ! ! ! ! ^XV;;! 9;`VW_[;! -^WVXa! ^`^^VaX! ;V;;a! !
.[;! X;V]!-!X;VW]!Z[;\! PD^XV_9a^H^XVX_W9H9! ;VW];;! ;V;;;;! ;V;! ^XV;;! 99]V;9^;! -^WVa9! [9[;V[_! ;V;;a! !
.[9! X;VW]!-!X;V;a!

Z[9\!
PD^XV_[`_H^XV_9a^H9! ;V9_;;! ;V;;;;! ;V;! ^XV;;! 99]V99[;! -^WVa`! [9[[V99! ;V;;a! !

.[W! X;V;a!-!]`Va^!
Z[W\!

PD^XV_`]`H^XV_[`_H9V;]! ;VW];;! ;V;;;;! ;V;! ^XV;;! 9W;Va]_;! -^^V;9! [^];Va]! ;V;;a! !

.[^! ]`Va^!-!]`V;a!
Z[^\!

PD^XV`^[]H^XV_`]`H9V;]! ;V_];;! ;V;;;;! ;V;! ^XV;;! 9W9V^W];! -^^V^X! [^X_V_W! ;V;;a! !

.[[! ]`V;a!-!]aVa^!
Z[[\!

PD^XV`a;_H^XV`^[]H9V9W]! ;VW];;! ;V;;;;! ;V;! ^XV;;! 9W`Vaa_;! -^^V[`! [X_]V`[! ;V;;_! !

.[]! ]aVa^!-!]_Va;^^! PD^_V][`_H^XV`a;_H9V9! ^V;a;;! ;V;;;;! ;V;! ^XV;;! 9W_V_X9;! -^^V``! []``V[;! ;V;;_! !
! ! ]_Va;^^!-! ! ! ! ! ! ! ! ! ^XV;;! 9WaV[^^;! -^[V]9! [XW^V]`! ;V;;_! !
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]XV__X_!
! ! ]XV__X_!-!]]V_]! ! ! ! ! ! ! ! ! ^XV;;! 9W`V9;];! -^]V;^! [X[_V__! ;V;;a! !

.[X! ]]V_]!-!]]V[!Z[X\! PD^_VX9[[H^_V][`_H;VaW]! ;V^];;! ;V;;;;! ;V;! ^XV;;! `_V_^;`! -^]V9a! ^]9aV^9! ;V;9;! !

.[_! ]]V[!-!]]V9_!Z[_\! PD^_VX]X`H^_VX9[[H;VaW]! ;VW^;;! ;V;;;;! ;V;! ^XV;;! `_Va[^a! -^]VWa! ^]WWV^a! ;V;9;! !

.[a! ]]V9_!-!][V9_! PD^aV]a;XH^_VX]X`H;Va9W]! ]V;;;;! ;V;;;;! ;V;! ^XV;;! `XVa__[! -^]V_;! ^[a_V]`! ;V;9;! !
! ! ][V9_!-!]^V9_! ! ! ! ! ! ! ! ! ^XV;;! `_V^X;_! -^XV9^! ^];[V``! ;V;9;! !
! ! ]^V9_!-!]WV9_! ! ! ! ! ! ! ! ! ^XV;;! `_Va[[9! -^XV]X! ^]WWV^`! ;V;9;! !
! ! ]WV9_!-!]9V9_! ! ! ! ! ! ! ! ! ^XV;;! `aV^W_[! -^XV``! ^]^`V_`! ;V;9;! !
! ! ]9V9_!-!];V9_! ! ! ! ! ! ! ! ! ^XV;;! `aVa9;a! -^_V[^! ^]]_V9`! ;V;99! !

.[`! ];V9_!-![`V9_! PD^`V];[^H^aV]a;XH;Va! ]V;;;;! ;V;;;;! ;V;! ^XV;;! `_V_`a_! -^_VaX! ^]W;V_]! ;V;99! !
! ! [`V9_!-![aV9_! ! ! ! ! ! ! ! ! ^XV;;! `aVW_[_! -^aVW`! ^]^_Va`! ;V;99! !
! ! [aV9_!-![_V9_! ! ! ! ! ! ! ! ! ^XV;;! `aV_];X! -^aV_^! ^]]]V;W! ;V;99! !
! ! [_V9_!-![XV9_! ! ! ! ! ! ! ! ! ^XV;;! ``VWWX]! -^`V9_! ^]_WV9]! ;V;99! !
! ! [XV9_!-![]V9_! ! ! ! ! ! ! ! ! ^XV;;! ``V_;W[! -^`VX9! ^]a`VW`! ;V;99! !

.];! []V9_!-![^VaX^^! PD[;VWWaXH^`V];[^H;V_a_]! ^V`W;;! ;V;;;;! ;V;! ^XV;;! `aV_aa[! -[;V9a! ^]]XV^a! ;V;99! !
! ! [^VaX^^!-!

[WV]]X_!
! ! ! ! ! ! ! ! ^XV;;! ``V[;;]! -[;V_X! ^]_aV[W! ;V;99! !

! ! [WV]]X_!-![9VW]! ! ! ! ! ! ! ! ! ^XV;;! 9;;V;9^;! -[9V^[! ^X;;V[X! ;V;99! !
.]9! [9VW]!-![9!Z]9\! PD[;VW_[aH[;VWWaXH;Va_]! ;VW];;! ;V;;;;! ;V;! ^XV;;! 999V;;`;! -[9V[_! ^``XV^W! ;V;9;! !
.]W! [9!-![;! PD[9V]XaH[;VW_[aH;Va_]! _V;;;;! ;V;;;;! ;V;! ^XV;;! 999V]W`;! -[9V`[! [;9]V;X! ;V;9;! !

! ! [;!-!^`! ! ! ! ! ! ! ! ! ^XV;;! 99WV;];;! -[WV[W! [;^^Va;! ;V;99! !
! ! ^`!-!^[! ! ! ! ! ! ! ! ! ^XV;;! 99[VX]^;! -W;V]X! [9W_V[`! ;V;;]! !

.]^! ^`!-!^[! PD[9V;;WaH^`Va`[^H9V9_]! XV;;;;! ;V;;;;! ;V;! ^XV;;! 9[`V``;;! -WXV]a! ]^``VXW! ;V;;]! !
! ! ^[!-!^^! ! ! ! ! ! ! ! ! ^XV;;! 9];VXa`;! -[_V_W! ][W[V_`! ;V;;`! !

.][! ^^!-!^9V]!Z][\! PD[9VWaH[9V;;WaH9V9]! 9V];;;! ;V;;;;! ;V;! ^XV;;! 9[aVX;9;! -[aV]X! ]^[`VX]! ;V;;`! !

.]]! ^9V]!-!^9VW]!Z]]\! PD[9V^WXWH[9VWaH9V9_]! ;VW];;! ;V;;;;! ;V;! ^XV;;! 9]9V`9W;! -[aV_W! ][XaVa^! ;V;;`! !

.]X! ^9VW]!-!^;V]!Z]X\! PD[9V[X[_H[9V^WXWH9V9_]! ;V_];;! ;V;;;;! ;V;! ^XV;;! 9]WV[^X;! -[`V9[! ][a_V_;! ;V;;`! !

.]_! ^;V]!-!^;VW]!Z]_\! PD[9V]9;`H[9V[X[_H9V9W]! ;VW];;! ;V;;;;! ;V;! ^XV;;! 9[XVW`a;! -[`VWa! ]WXXV_^! ;V;;`! !

.]a! ^;VW]!-!W`V9W]! PD[WV^[W[H[9V]9;`H9V9! [V];;;! ;V;;;;! ;V;! ^XV;;! 9[^Va_W;! -[`V`;! ]9_`V^a! ;V;9;! !
! ! W`V9W]!-!Wa! ! ! ! ! ! ! ! ! ^XV;;! 9[[VX;a;! -];V]W! ]W;]Va`! ;V;9;! !
! ! Wa!-!WXVa_]! ! ! ! ! ! ! ! ! ^XV;;! 9[]V^[[;! -]9V9]! ]W^WV^`! ;V;9;! !
! ! WXVa_]!-!W]V_]! ! ! ! ! ! ! ! ! ^XV;;! 9[XV;a;;! -]9V_`! ]W]aV`;! ;V;9;! !

.]`! W]V_]!-!W]V]!Z]`\! PD[WV^aa]H[WV^[W[H;VaW]! ;VW];;! ;V;;;;! ;V;! ^XV;;! 99;V[9[;! -]9V`W! ^`_[Va`! ;V;9^! !

.X;! W]V]!-!W]VW]!ZX;\! PD[WV[^[_H[WV^aa]H9V9W]! ;VW];;! ;V;;;;! ;V;! ^XV;;! 9[`VX[];! -]WV;a! ]^a_VW;! ;V;9;! !

.X9! W]VW]!-!W[VW]! PD[^V^]aXH[WV[^[_H9V9! ]V;;;;! ;V;;;;! ;V;! ^XV;;! 9[_V;XW;! -]WVX`! ]W`[VW[! ;V;9;! !
! ! W[VW]!-!W^VW]! ! ! ! ! ! ! ! ! ^XV;;! 9[_V_9_;! -]^V^9! ]^9_V_`! ;V;9;! !
! ! W^VW]!-!WWVW]! ! ! ! ! ! ! ! ! ^XV;;! 9[aV^_9;! -]^V`[! ]^[9V^]! ;V;9;! !
! ! WWVW]!-!W9VW]! ! ! ! ! ! ! ! ! ^XV;;! 9[`V;W];! -][V]_! ]^X[V`9! ;V;9;! !
! ! W9VW]!-!W;VW]! ! ! ! ! ! ! ! ! ^XV;;! 9[`VXa;;! -]]VW;! ]^aaV[_! ;V;9;! !

.XW! W;VW]!-!9`VW]! PD[[VWaW[H[^V^]aXH9V;_]! ]V;;;;! ;V;;;;! ;V;! ^XV;;! 9[_V;;[;! -]]VaW! ]W`WV9]! ;V;99! !
! ! 9`VW]!-!9aVW]! ! ! ! ! ! ! ! ! ^XV;;! 9[_VX[[;! -]XV[]! ]^9]V9_! ;V;99! !
! ! 9aVW]!-!9_VW]! ! ! ! ! ! ! ! ! ^XV;;! 9[aVWa^;! -]_V;`! ]^^aVW;! ;V;99! !
! ! 9_VW]!-!9XVW]! ! ! ! ! ! ! ! ! ^XV;;! 9[aV`W^;! -]_V_W! ]^X9VWW! ;V;99! !
! ! 9XVW]!-!9]VW]! ! ! ! ! ! ! ! ! ^XV;;! 9[`V]XW;! -]aV^X! ]^a[VW[! ;V;99! !

.X^! 9]VW]!-!9[VW]! PD[]VW;XWH[[VWaW[H9V;]! ]V;;;;! ;V;;;;! ;V;! ^XV;;! 9[XV_`^;! -]`V;9! ]Wa[V]X! ;V;99! !
! ! 9[VW]!-!9^VW]! ! ! ! ! ! ! ! ! ^XV;;! 9[_V[9a;! -]`VX_! ]^;_V;]! ;V;99! !
! ! 9^VW]!-!9WVW]! ! ! ! ! ! ! ! ! ^XV;;! 9[aV;[^;! -X;V^^! ]^W`V][! ;V;99! !
! ! 9WVW]!-!99VW]! ! ! ! ! ! ! ! ! ^XV;;! 9[aVXX_;! -X;V``! ]^]WV;^! ;V;99! !
! ! 99VW]!-!9;VW]! ! ! ! ! ! ! ! ! ^XV;;! 9[`VW`W;! -X9VX]! ]^_[V]9! ;V;99! !

.X[! 9;VW]!-!`VW]! PD[XV9^H[]VW;XWH9V;W]! ]V;;;;! ;V;;;;! ;V;! ^XV;;! 9[XV[^;;! -XWVWa! ]W_9V[_! ;V;9W! !
! ! `VW]!-!aVW]! ! ! ! ! ! ! ! ! ^XV;;! 9[_V;[;;! -XWV`9! ]W`^V[^! ;V;9W! !
! ! aVW]!-!_VW]! ! ! ! ! ! ! ! ! ^XV;;! 9[_VX[`;! -X^V]]! ]^9]V^a! ;V;9W! !
! ! _VW]!-!XVW]! ! ! ! ! ! ! ! ! ^XV;;! 9[aVW]`;! -X[V9a! ]^^_V^^! ;V;9W! !
! ! XVW]!-!]VW]! ! ! ! ! ! ! ! ! ^XV;;! 9[aVaX`;! -X[VaW! ]^]`VW`! ;V;9W! !

.X]! ]VW]!-![VW]! PD[_V;]^aH[XV9^H9! ]V;;;;! ;V;;;;! ;V;! ^XV;;! 9[]V`9[;! -X]V[]! ]W]WVa`! ;V;9W! !
! ! [VW]!-!^VW]! ! ! ! ! ! ! ! ! ^XV;;! 9[XV];a;! -XXV;a! ]W_[V^;! ;V;9^! !
! ! ^VW]!-!WVW]! ! ! ! ! ! ! ! ! ^XV;;! 9[_V9;^;! -XXV_W! ]W`]V_W! ;V;9^! !
! ! WVW]!-!9VW]! ! ! ! ! ! ! ! ! ^XV;;! 9[_VX`a;! -X_V^]! ]^9_V9[! ;V;9^! !
! ! 9VW]!-!;VW]! ! ! ! ! ! ! ! ! ^XV;;! 9[aVW`^;! -X_V``! ]^^aV]X! ;V;9^! !

.XX! ;VW]!-!;!ZXX\! PD[_V9H[_V;]^aH9! ;VW];;! ;V;;;;! ;V;! ^XV;;! 9[aV[[W;! -XaV9^! ]^[^V`9! ;V;9^! !
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!
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%

F1%

/)['%
%
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OK)%
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F/0%

@/0%

.9! 9X;!-!9]`! PD9XH9XH;V^_]! ;V;9! ;V;;! W^V9;! ;V;;;! ;V;;! ;V;;! W^V9;! ;V;;;!
! ! 9]`!-!9]a! ! ! ;V;^! ;V;;! W^V9;! ;V;;;! ;V;;! ;V;;! W^V9;! ;V;;;!
! ! 9]a!-!9]_! ! ! ;VW9! ;V;[! W^V9;! ;V;;W! ;V;;! ;V;;! W^V9;! ;V;;;!
! ! 9]_!-!9]X! ! ! ;V^_! ;V;X! W^V9;! ;V;;^! ;V;;! ;V;;! W^V9;! ;V;;;!
! ! 9]X!-!9]]! ! ! 9;V;;! 9V_9! W^V9;! ;V;_[! ;V;;! ;V;;! W^V9;! ;V;;;!

.W! 9]]!-!9][! PD9XH9XH;V^_]! 9]VW`! WVX9! W^V9;! ;V99^! ;V;;! ;V;;! W^V9;! ;V;;;!
! ! 9][!-!9]^! ! ! W;VX]! ^V]^! W^V9;! ;V9]^! ;V;;! ;V;;! W^V9;! ;V;;;!
! ! 9]^!-!9]W! ! ! WXV;_! [V[]! W^V9;! ;V9`^! ;V;;! ;V;;! W^V9;! ;V;;;!
! ! 9]W!-!9]9! ! ! ^9V]_! ]V^`! W^V9;! ;VW^^! ;V;;! ;V;;! W^V9;! ;V;;;!
! ! 9]9!-!9];! ! ! ^_V9W! XV^[! W^V9;! ;VW_[! ;V;;! ;V;;! W^V9;! ;V;;;!

.^! 9];!-!9[`! PD9XH9XH;V^_]! [WV_]! _V^;! W^V9;! ;V^9X! ;V;;! ;V;;! W^V9;! ;V;;;!
! ! 9[`!-!9[a! ! ! [aV[[! aVW_! W^V9;! ;V^]a! ;V;;! ;V;;! W^V9;! ;V;;;!
! ! 9[a!-!9[_! ! ! ]]Va_! `V][! W^V9;! ;V[9^! ;V;;! ;V;;! W^V9;! ;V;;;!
! ! 9[_!-!9[X! ! ! X^V^a! 9;VaW! W^V9;! ;V[X`! ;V;;! ;V;;! W^V9;! ;V;;;!

.[! 9[X!-!9[]! PDWWV`W[HWWH;VW]! __V^^! `Va^! ^XV;;! ;VW_^! ;V;;! ;V;;! ^XV;;! ;V;;;!
! ! 9[]!-!9[[! ! ! aaVa^! 99V99! ^XV;;! ;V^;`! ;V;;! ;V;;! ^XV;;! ;V;;;!
! ! 9[[!-!9[^! ! ! 9;;V[[! 9WV^]! ^XV;;! ;V^[^! ;V;;! ;V;;! ^XV;;! ;V;;;!
! ! 9[^!-!9[W! ! ! 99WV9a! 9^V]_! ^XV;;! ;V^__! ;V;;! ;V;;! ^XV;;! ;V;;;!
! ! 9[W!-!9[9! ! ! 9W[V;[! 9[V_X! ^XV;;! ;V[9;! ;V;;! ;V;;! ^XV;;! ;V;;;!

.]! 9[9!-!9[;! PDW^Va[aHWWV`W[H;VW]! 9^XV;9! 9]V`W! ^XV;;! ;V[[W! ;V;;! ;V;;! ^XV;;! ;V;;;!
! ! 9[;!-!9^`! ! ! 9[aV9;! 9_V;X! ^XV;;! ;V[_[! ;V;;! ;V;;! ^XV;;! ;V;;;!
! ! 9^`!-!9^a! ! ! 9X9V;a! 9aVW]! ^XV;;! ;V];_! ;V;;! ;V;;! ^XV;;! ;V;;;!
! ! 9^a!-!9^_! ! ! 9_[V9a! 9`V[^! ^XV;;! ;V][;! ;V;;! ;V;;! ^XV;;! ;V;;;!
! ! 9^_!-!9^X! ! ! 9a_V[;! W;V]_! ^XV;;! ;V]_W! ;V;;! ;V;;! ^XV;;! ;V;;;!

.X! 9^X!-!9^]! PDW[V__W9HW^Va[aH;VW]! W;;V_[! W9V_;! ^XV;;! ;VX;^! ;V;;! ;V;;! ^XV;;! ;V;;;!
! ! 9^]!-!9^[! ! ! W9[VW;! WWV_`! ^XV;;! ;VX^^! ;V;;! ;V;;! ^XV;;! ;V;;;!
! ! 9^[!-!9^^! ! ! WW_V_`! W^Va_! ^XV;;! ;VXX^! ;V;;! ;V;;! ^XV;;! ;V;;;!
! ! 9^^!-!9^W! ! ! W[9V[`! W[V`W! ^XV;;! ;VX`W! ;V;;! ;V;;! ^XV;;! ;V;;;!
! ! 9^W!-!9^9! ! ! WX_V;X! W_V9[! ^XV;;! ;V_][! ;V;;! ;V;;! ^XV;;! ;V;;;!

._! 9^9!-!9^;! PDW]VX`X9HW[V__W9H;VW]! Wa_V9]! WaV_]! ^XV;;! ;V_`a! ;V;;! ;V;;! ^XV;;! ;V;;;!
! ! 9^;!-!9W`! ! ! ^;_V^_! ^;V^9! ^XV;;! ;Va[W! ;V;;! ;V;;! ^XV;;! ;V;;;!
! ! 9W`!-!9Wa! ! ! ^W_V_^! ^9Va[! ^XV;;! ;Vaa]! ;V;;! ;V;;! ^XV;;! ;V;;;!
! ! 9Wa!-!9W_! ! ! ^[aVWW! ^^V^[! ^XV;;! ;V`WX! ;V;;! ;V;;! ^XV;;! ;V;;;!
! ! 9W_!-!9WX! ! ! ^XaVa[! ^[Va;! ^XV;;! ;V`X_! ;V;;! ;V;;! ^XV;;! ;V;;;!

.a! 9WX!-!9W[V][! PDWXVW^]_HW]VX`X9H;VW]! ^``VW9! ^XVa_! ^XV;;! 9V;W[! ;V;;! ;V;;! ^XV;;! ;V;;;!
! ! 9W[V][!-!

9W^V;a!
! ! [W`V`;! ^aVa`! ^XV;;! 9V;a;! ;V;;! ;V;;! ^XV;;! ;V;;;!

.`! 9W^V;a!-!
9WWVa^!Z`\!

PDWXVWa9`HWXVW^]_H;V]! [^]V9`! W;V9`! ^XV;;! ;V]X9! ;V;;! ;V;;! ^XV;;! ;V;;;!

.9;! 9WWVa^!-!
9W9Va^!

PDW_VW;]`HWXVWa9`H;V[a_]! []XV[]! W9V^a! ^XV;;! ;V]`[! ;V;;! ;V;;! ^XV;;! ;V;;;!

! ! 9W9Va^!-!
9W;Va^!

! ! [_aV`_! WWV99! ^XV;;! ;VX9[! ;V;;! ;V;;! ^XV;;! ;V;;;!

! ! 9W;Va^!-!
99`Va^!

! ! ];WVXX! WWVaa! ^XV;;! ;VX^]! ;V;;! ;V;;! ^XV;;! ;V;;;!

! ! 99`Va^!-!
99aVa^!

! ! ]WXV]9! W^VX^! ^XV;;! ;VX]X! ;V;;! ;V;;! ^XV;;! ;V;;;!

! ! 99aVa^!-! ! ! ]];V]]! W[V^X! ^XV;;! ;VX__! ;V;;! ;V;;! ^XV;;! ;V;;;!
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99_Va^!
.99! 99_Va^!-!99_V]!

Z99\!
PDW_VWXX`HW_VW;]`H;V[a_]! ]]aV]9! W[VX;! ^XV;;! ;VXa^! ;V;;! ;V;;! ^XV;;! ;V;;;!

.9W! 99_V]!-!99_VW]!
Z9W\!

PDW_V^9^9HW_VWXX`H;V]! ]X[V]X! W[VW;! ^XV;;! ;VX_W! ;V;;! ;V;;! ^XV;;! ;V;;;!

.9^! 99_VW]!-!99]V]!
Z9^\!

PDW_VX^X]HW_V^9^9H;V]! X;_VW[! W]V[;! ^XV;;! ;V_;X! ;V;;! ;V;;! ^XV;;! ;V;;;!

.9[! 99]V]!-!99]VW]!
Z9[\!

PDW_VXaW_HW_VX^X]H;VXXW]! X9^V^a! 9`VX]! ^XV;;! ;V][X! ;V;;! ;V;;! ^XV;;! ;V;;;!

.9]! 99]VW]!-!
99[VW]!

PDWaVX;XaHW_VXaW_H;VX]! X^aV;a! W;V]W! ^XV;;! ;V]_;! ;V;;! ;V;;! ^XV;;! ;V;;;!

! ! 99[VW]!-!
99^VW]!

! ! XXWV`X! W9V;^! ^XV;;! ;V]a[! ;V;;! ;V;;! ^XV;;! ;V;;;!

! ! 99^VW]!-!
99WVW]!

! ! XaaV9^! W9V]^! ^XV;;! ;V]`a! ;V;;! ;V;;! ^XV;;! ;V;;;!

! ! 99WVW]!-!
999VW]!

! ! _9^VXW! WWV;^! ^XV;;! ;VX9W! ;V;;! ;V;;! ^XV;;! ;V;;;!

! ! 999VW]!-!
99;VW]!

! ! _^`V^9! WWV]W! ^XV;;! ;VXWX! ;V;;! ;V;;! ^XV;;! ;V;;;!

.9X! 99;VW]!-!
9;aVa_]!

PDW`Va;aHWaVX;XaH;VX^_]! __[V`[! W^VX;! ^XV;;! ;VX]X! ;V;;! ;V;;! ^XV;;! ;V;;;!

! ! 9;aVa_]!-!
9;_V]!

! ! a9;V`]! W[VW]! ^XV;;! ;VX_[! ;V;;! ;V;;! ^XV;;! ;V;;;!

! ! 9;_V]!-!9;^V_]! ! ! [[_Va]! 9WV_X! ^XV;;! ;V^][! ;V;;! ;V;;! ^XV;;! ;V;;;!
.9_! 9;_V]!-!9;^V_]! PDW`V]^aXHWaVX9]H;V_! [X^VW`! 9WV]^! ^XV;;! ;V^[a! ;V;;! ;V;;! ^XV;;! ;V;;;!

! ! 9;^V_]!-!9;WV]! ! ! `[]VW;! W]V9]! ^XV;;! ;VX``! ;V;;! ;V;;! ^XV;;! ;V;;;!
.9a! 9;WV]!-!9;9V]! PDW`V`;aHW`V]^aXH;V_! `_WVX_! W]V]]! ^XV;;! ;V_9;! ;V;;! ;V;;! ^XV;;! ;V;;;!

! ! 9;9V]!-!9;;V]! ! ! 9;;;VWa! W]V`[! ^XV;;! ;V_W9! ;V;;! ;V;;! ^XV;;! ;V;;;!
.9`! 9;;V]!-!9;;VW]!

Z9`\!
PDW`V`][WHW`V`;aH;V_XW]! 9;;_VW^! W[V;X! ^XV;;! ;VXXa! ;V;;! ;V;;! ^XV;;! ;V;;;!

.W;! 9;;VW]!-!`aV]!
ZW;\!

PD^;VW__[HW`V`][WH;V_XW]! 9;]XV^W! W[VX_! ^XV;;! ;VXa]! ;V;;! ;V;;! ^XV;;! ;V;;;!

.W9! `aV]!-!`aVW]!
ZW9\!

PD^;V^W^XH^;VW__[H;VX! 9;X^V^a! ^;V`]! ^XV;;! ;VaX;! ;V;;! ;V;;! ^XV;;! ;V;;;!

.WW! `aVW]!-!`_VW]! PD^9VW[_WH^;V^W^XH;V]a_]! 9;`9V_^! ^WV;9! ^XV;;! ;Vaa`! ;V;;! ;V;;! ^XV;;! ;V;;;!
! ! `_VW]!-!`XVW]! ! ! 99W;VWa! ^WV[[! ^XV;;! ;V`;9! ;V;;! ;V;;! ^XV;;! ;V;;;!
! ! `XVW]!-!`]VW]! ! ! 99[`V;9! ^WVaX! ^XV;;! ;V`9^! ;V;;! ;V;;! ^XV;;! ;V;;;!
! ! `]VW]!-!`[VW]! ! ! 99__V`^! ^^VWa! ^XV;;! ;V`W[! ;V;;! ;V;;! ^XV;;! ;V;;;!
! ! `[VW]!-!`^VW]! ! ! 9W;_V;^! ^^VX`! ^XV;;! ;V`^X! ;V;;! ;V;;! ^XV;;! ;V;;;!

.W^! `^VW]!-!`9Va_]! PD^9V_]]WH^9VW[_WH;V]a_]! 9W[_V^]! ^[VW[! ^XV;;! ;V`]9! ;V;;! ;V;;! ^XV;;! ;V;;;!
! ! `9Va_]!-!`;V]! ! ! 9WaaV;W! ^[V_a! ^XV;;! ;V`XX! ;V;;! ;V;;! ^XV;;! ;V;;;!

.W[! `;V]!-!`;VW]!
ZW[\!

PD^9Va;9[H^9V_]]WH;VX9W]! 9W`]V[]! ^^V]^! ^XV;;! ;V`^9! ;V;;! ;V;;! ^XV;;! ;V;;;!

.W]! `;VW]!-!a`VW]! PD^WV_W]H^9Va;9[H;VX! 9^W]VWa! ^[V]X! ^XV;;! ;V`X;! ;V;;! ;V;;! ^XV;;! ;V;;;!
! ! a`VW]!-!aaVW]! ! ! 9^]]V^;! ^[V`^! ^XV;;! ;V`_;! ;V;;! ;V;;! ^XV;;! ;V;;;!
! ! aaVW]!-!a_VW]! ! ! 9^a]V];! ^]VW`! ^XV;;! ;V`a;! ;V;;! ;V;;! ^XV;;! ;V;;;!
! ! a_VW]!-!aXVW]! ! ! 9[9]Vaa! ^]VX[! ^XV;;! ;V``;! ;V;;! ;V;;! ^XV;;! ;V;;;!
! ! aXVW]!-!a]VW]! ! ! 9[[XV[[! ^]V``! ^XV;;! 9V;;;! ;V;;! ;V;;! ^XV;;! ;V;;;!

.WX! a]VW]!-!a^V]!
ZWX\!

PD^^V;[aWH^WV_W]H;VX! 9];;V^a! ^XV]a! ^XV;;! 9V;9X! ;V;;! ;V;;! ^XV;;! ;V;;;!

.W_! a^V]!-!a^VW]!
ZW_\!

PD^^V;`[[H^^V;[aWH;VaXW]! 9];aV9[! WXV9[! ^XV;;! ;V_WX! ;V;;! ;V;;! ^XV;;! ;V;;;!

.Wa! a^VW]!-!aW! PD^^V]]XWH^^V;`[[H;Va]! 9][_V99! WXV_a! ^XV;;! ;V_[[! ;V;;! ;V;;! ^XV;;! ;V;;;!
! ! aW!-!a;V_]! ! ! 9]aXV^`! W_V;_! ^XV;;! ;V_]W! ;V;;! ;V;;! ^XV;;! ;V;;;!

.W`! a;V_]!-!a;V]!
ZW`\!

PD^^VX;W[H^^V]]XWH;V`a_]! 9]`[VWa! W^VX]! ^XV;;! ;VX]_! ;V;;! ;V;;! ^XV;;! ;V;;;!

.^;! a;V]!-!a;VW]!
Z^;\!

PD^^VX[aXH^^VX;W[H;V`_]! 9X;WV9`! W^V`_! ^XV;;! ;VXXX! ;V;;! ;V;;! ^XV;;! ;V;;;!

.^9! a;VW]!-!_aVa_]! PD^[V9]X]H^^VX[aXH;V`XW]! 9X[]V`W! W[V]^! ^XV;;! ;VXa9! ;V;;! ;V;;! ^XV;;! ;V;;;!
! ! _aVa_]!-!__V]! ! ! 9X`;V;^! W[Va;! ^XV;;! ;VXa`! ;V;;! ;V;;! ^XV;;! ;V;;;!
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.^W! __V]!-!__VW]!
Z^W\!

PD^[VW;W_H^[V9]X]H;VXa_]! 9X`aV;a! ^^V`[! ^XV;;! ;V`[^! ;V;;! ;V;;! ^XV;;! ;V;;;!

.^^! __VW]!-!
_XV9a_]!

PD^]Va9`H^[VW;W_H;VXa_]! 9_^WV[_! ^[VWW! ^XV;;! ;V`]9! ;V;;! ;V;;! ^XV;;! ;V;;;!

! ! _XV9a_]!-!
_]V9W]!

! ! 9_X_V;a! ^[V];! ^XV;;! ;V`]a! ;V;;! ;V;;! ^XV;;! ;V;;;!

! ! _]V9W]!-!
_[V;XW]!

! ! 9a;9V`;! ^[V__! ^XV;;! ;V`XX! ;V;;! ;V;;! ^XV;;! ;V;;;!

! ! _[V;XW]!-!_^! ! ! 9a^XV`X! ^]V;[! ^XV;;! ;V`_^! ;V;;! ;V;;! ^XV;;! ;V;;;!
! ! _^!-!XaV]! ! ! `a;V_]! 9_VaW! ^XV;;! ;V[`]! ;V;;! ;V;;! ^XV;;! ;V;;;!

.^[! _^!-!XaV]! PD^]VWaX]H^[V^XWaH;V_]! 9;;_VWa! 9_V[`! ^XV;;! ;V[aX! ;V;;! ;V;;! ^XV;;! ;V;;;!
! ! XaV]!-!Xa! ! ! W;;]V;a! ^[VX^! ^XV;;! ;V`XW! ;V;;! ;V;;! ^XV;;! ;V;;;!

.^]! Xa!-!XXVXW]! PD^]V_`[XH^]VWaX]H;V_^_]! W;]WVW;! ^]V[a! ^XV;;! ;V`aX! ;V;;! ;V;;! ^XV;;! ;V;;;!
! ! XXVXW]!-!X]VW]! ! ! W;``VXa! ^]V__! ^XV;;! ;V``[! ;V;;! ;V;;! ^XV;;! ;V;;;!

.^X! X]VW]!-!X]!Z^X\! PD^]Va[;aH^]V_`[XH9V9! W9;aV^]! W[V_a! ^XV;;! ;VXaa! ;V;;! ;V;;! ^XV;;! ;V;;;!

.^_! X]!-!X[VW]!Z^_\! PD^]V`_`^H^]Va[;aH9V9! W9^[V[]! W[Vaa! ^XV;;! ;VX`9! ;V;;! ;V;;! ^XV;;! ;V;;;!

.^a! X[VW]!-!X[!Z^a\! PD^XV;W]]H^]V`_`^H;V`]! W9[^V9_! WaV[a! ^XV;;! ;V_`9! ;V;;! ;V;;! ^XV;;! ;V;;;!

.^`! X[!-!XWVa^^^! PD^XVX_W9H^XV;W]]H;V`]! W9a[V;^! WaVX_! ^XV;;! ;V_`X! ;V;;! ;V;;! ^XV;;! ;V;;;!
! ! XWVa^^^!-!

X9VXXX_!
! ! WWW]V9_! WaVa]! ^XV;;! ;Va;9! ;V;;! ;V;;! ^XV;;! ;V;;;!

! ! X9VXXX_!-!X;V]! ! ! WWXXV]_! W`V;^! ^XV;;! ;Va;X! ;V;;! ;V;;! ^XV;;! ;V;;;!
.[;! X;V]!-!X;VW]!

Z[;\!
PD^XV_9a^H^XVX_W9H9! WW_]V[_! W_V_^! ^XV;;! ;V__;! ;V;;! ;V;;! ^XV;;! ;V;;;!

.[9! X;VW]!-!X;V;a!
Z[9\!

PD^XV_[`_H^XV_9a^H9! WWa9V][! W_V_]! ^XV;;! ;V__9! ;V;;! ;V;;! ^XV;;! ;V;;;!

.[W! X;V;a!-!]`Va^!
Z[W\!

PD^XV_`]`H^XV_[`_H9V;]! WW`;V[_! WXV]a! ^XV;;! ;V_^a! ;V;;! ;V;;! ^XV;;! ;V;;;!

.[^! ]`Va^!-!]`V;a!
Z[^\!

PD^XV`^[]H^XV_`]`H9V;]! W^9_V^W! WXVXa! ^XV;;! ;V_[9! ;V;;! ;V;;! ^XV;;! ;V;;;!

.[[! ]`V;a!-!]aVa^!
Z[[\!

PD^XV`a;_H^XV`^[]H9V9W]! W^WXV^;! W]V;`! ^XV;;! ;VX`_! ;V;;! ;V;;! ^XV;;! ;V;;;!

.[]! ]aVa^!-!
]_Va;^^!

PD^_V][`_H^XV`a;_H9V9! W^X^VW`! W]V_[! ^XV;;! ;V_9]! ;V;;! ;V;;! ^XV;;! ;V;;;!

! ! ]_Va;^^!-!
]XV__X_!

! ! W[;;V];! W]VaX! ^XV;;! ;V_9a! ;V;;! ;V;;! ^XV;;! ;V;;;!

! ! ]XV__X_!-!
]]V_]!

! ! W[^_V`W! W]V``! ^XV;;! ;V_WW! ;V;;! ;V;;! ^XV;;! ;V;;;!

.[X! ]]V_]!-!]]V[!
Z[X\!

PD^_VX9[[H^_V][`_H;VaW]! W[];V_W! ^^V`[! ^XV;;! ;V`[^! ;V;;! ;V;;! ^XV;;! ;V;;;!

.[_! ]]V[!-!]]V9_!
Z[_\!

PD^_VX]X`H^_VX9[[H;VaW]! W[]`V9[! ^^V`a! ^XV;;! ;V`[[! ;V;;! ;V;;! ^XV;;! ;V;;;!

.[a! ]]V9_!-!][V9_! PD^aV]a;XH^_VX]X`H;Va9W]! W[`]Va`! ^[VX^! ^XV;;! ;V`XW! ;V;;! ;V;;! ^XV;;! ;V;;;!
! ! ][V9_!-!]^V9_! ! ! W]^WVaW! ^[V_`! ^XV;;! ;V`XX! ;V;;! ;V;;! ^XV;;! ;V;;;!
! ! ]^V9_!-!]WV9_! ! ! W]X`V`[! ^[V`]! ^XV;;! ;V`_9! ;V;;! ;V;;! ^XV;;! ;V;;;!
! ! ]WV9_!-!]9V9_! ! ! WX;_VW]! ^]V9;! ^XV;;! ;V`_]! ;V;;! ;V;;! ^XV;;! ;V;;;!
! ! ]9V9_!-!];V9_! ! ! WX[[V_]! ^]VWX! ^XV;;! ;V`_`! ;V;;! ;V;;! ^XV;;! ;V;;;!

.[`! ];V9_!-![`V9_! PD^`V];[^H^aV]a;XH;Va! WXaWV[^! ^]V`W! ^XV;;! ;V``a! ;V;;! ;V;;! ^XV;;! ;V;;;!
! ! [`V9_!-![aV9_! ! ! W_W;VW`! ^XV;a! ^XV;;! 9V;;W! ;V;;! ;V;;! ^XV;;! ;V;;;!
! ! [aV9_!-![_V9_! ! ! W_]aV^[! ^XVW^! ^XV;;! 9V;;X! ;V;;! ;V;;! ^XV;;! ;V;;;!
! ! [_V9_!-![XV9_! ! ! W_`XV]_! ^XV^_! ^XV;;! 9V;9;! ;V;;! ;V;;! ^XV;;! ;V;;;!
! ! [XV9_!-![]V9_! ! ! Wa^[V`a! ^XV]W! ^XV;;! 9V;9[! ;V;;! ;V;;! ^XV;;! ;V;;;!

.];! []V9_!-!
[^VaX^^!

PD[;VWWaXH^`V];[^H;V_a_]! Waa]V[[! ^_VW]! ^XV;;! 9V;^]! ;V;;! ;V;;! ^XV;;! ;V;;;!

! ! [^VaX^^!-!
[WV]]X_!

! ! W`^XVW9! ^_V[[! ^XV;;! 9V;[;! ;V;;! ;V;;! ^XV;;! ;V;;;!

! ! [WV]]X_!-!
[9VW]!

! ! W`a_VWa! ^_VXW! ^XV;;! 9V;[]! ;V;;! ;V;;! ^XV;;! ;V;;;!

.]9! [9VW]!-![9!Z]9\! PD[;VW_[aH[;VWWaXH;Va_]! W``_V;`! ^[V99! ^XV;;! ;V`[a! ;V;;! ;V;;! ^XV;;! ;V;;;!

.]W! [9!-![;! PD[9V]XaH[;VW_[aH;Va_]! ^;^XV[^! ^[VW^! ^XV;;! ;V`]9! ;V;;! ;V;;! ^XV;;! ;V;;;!
! ! [;!-!^`! ! ! ^;_]V`^! ^[V^X! ^XV;;! ;V`][! ;V;;! ;V;;! ^XV;;! ;V;;;!
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! ! ^`!-!^[! ! ! 9[XWVX^! 9]VX;! ^XV;;! ;V[^^! ;V;;! ;V;;! ^XV;;! ;V;;;!
.]^! ^`!-!^[! PD[9V;;WaH^`Va`[^H9V9_]! 9a9^Va^! 9]V^;! ^XV;;! ;V[W]! ;V;;! ;V;;! ^XV;;! ;V;;;!

! ! ^[!-!^^! ! ! ^^9_V9]! W_V_9! ^XV;;! ;V__;! ;V;;! ;V;;! ^XV;;! ;V;;;!
.][! ^^!-!^9V]!Z][\! PD[9VWaH[9V;;WaH9V9]! ^^_aV]^! WaV^a! ^XV;;! ;V_aa! ;V;;! ;V;;! ^XV;;! ;V;;;!
.]]! ^9V]!-!^9VW]!

Z]]\!
PD[9V^WXWH[9VWaH9V9_]! ^^aaV_`! W_Va]! ^XV;;! ;V__[! ;V;;! ;V;;! ^XV;;! ;V;;;!

.]X! ^9VW]!-!^;V]!
Z]X\!

PD[9V[X[_H[9V^WXWH9V9_]! ^[9`VX]! W_V`9! ^XV;;! ;V__]! ;V;;! ;V;;! ^XV;;! ;V;;;!

.]_! ^;V]!-!^;VW]!
Z]_\!

PD[9V]9;`H[9V[X[_H9V9W]! ^[W`V`_! W`V;X! ^XV;;! ;Va;_! ;V;;! ;V;;! ^XV;;! ;V;;;!

.]a! ^;VW]!-!W`V9W]! PD[WV^[W[H[9V]9;`H9V9! ^[_XV[`! W`V_X! ^XV;;! ;VaW_! ;V;;! ;V;;! ^XV;;! ;V;;;!
! ! W`V9W]!-!Wa! ! ! ^]W^VW[! W`Va]! ^XV;;! ;VaW`! ;V;;! ;V;;! ^XV;;! ;V;;;!
! ! Wa!-!WXVa_]! ! ! ^]_;VW9! W`V`^! ^XV;;! ;Va^9! ;V;;! ;V;;! ^XV;;! ;V;;;!
! ! WXVa_]!-!W]V_]! ! ! ^X9_V^`! ^;V;W! ^XV;;! ;Va^[! ;V;;! ;V;;! ^XV;;! ;V;;;!

.]`! W]V_]!-!W]V]!
Z]`\!

PD[WV^aa]H[WV^[W[H;VaW]! ^XW_V`9! ^`VWX! ^XV;;! 9V;`9! ;V;;! ;V;;! ^XV;;! ;V;;;!

.X;! W]V]!-!W]VW]!
ZX;\!

PD[WV[^[_H[WV^aa]H9V9W]! ^X^aV[[! W`V[[! ^XV;;! ;Va9a! ;V;;! ;V;;! ^XV;;! ;V;;;!

.X9! W]VW]!-!W[VW]! PD[^V^]aXH[WV[^[_H9V9! ^Xa;VX_! ^;V9^! ^XV;;! ;Va^_! ;V;;! ;V;;! ^XV;;! ;V;;;!
! ! W[VW]!-!W^VW]! ! ! ^_W^V;_! ^;VW9! ^XV;;! ;Va^`! ;V;;! ;V;;! ^XV;;! ;V;;;!
! ! W^VW]!-!WWVW]! ! ! ^_X]VXX! ^;VWa! ^XV;;! ;Va[9! ;V;;! ;V;;! ^XV;;! ;V;;;!
! ! WWVW]!-!W9VW]! ! ! ^a;aV[W! ^;V^]! ^XV;;! ;Va[^! ;V;;! ;V;;! ^XV;;! ;V;;;!
! ! W9VW]!-!W;VW]! ! ! ^a]9V^]! ^;V[W! ^XV;;! ;Va[]! ;V;;! ;V;;! ^XV;;! ;V;;;!

.XW! W;VW]!-!9`VW]! PD[[VWaW[H[^V^]aXH9V;_]! ^a`[V[X! ^9V9]! ^XV;;! ;VaX]! ;V;;! ;V;;! ^XV;;! ;V;;;!
! ! 9`VW]!-!9aVW]! ! ! ^`^_V_^! ^9VWW! ^XV;;! ;VaX_! ;V;;! ;V;;! ^XV;;! ;V;;;!
! ! 9aVW]!-!9_VW]! ! ! ^`a9V9`! ^9VW`! ^XV;;! ;VaX`! ;V;;! ;V;;! ^XV;;! ;V;;;!
! ! 9_VW]!-!9XVW]! ! ! [;W[Va^! ^9V^X! ^XV;;! ;Va_9! ;V;;! ;V;;! ^XV;;! ;V;;;!
! ! 9XVW]!-!9]VW]! ! ! [;XaVX[! ^9V[W! ^XV;;! ;Va_^! ;V;;! ;V;;! ^XV;;! ;V;;;!

.X^! 9]VW]!-!9[VW]! PD[]VW;XWH[[VWaW[H9V;]! [99WV]a! ^WV9a! ^XV;;! ;Va`[! ;V;;! ;V;;! ^XV;;! ;V;;;!
! ! 9[VW]!-!9^VW]! ! ! [9]XV_;! ^WVW]! ^XV;;! ;Va`X! ;V;;! ;V;;! ^XV;;! ;V;;;!
! ! 9^VW]!-!9WVW]! ! ! [W;;V``! ^WV^W! ^XV;;! ;Va`a! ;V;;! ;V;;! ^XV;;! ;V;;;!
! ! 9WVW]!-!99VW]! ! ! [W[]V[X! ^WV^a! ^XV;;! ;V`;;! ;V;;! ;V;;! ^XV;;! ;V;;;!
! ! 99VW]!-!9;VW]! ! ! [W`;V9;! ^WV[]! ^XV;;! ;V`;9! ;V;;! ;V;;! ^XV;;! ;V;;;!

.X[! 9;VW]!-!`VW]! PD[XV9^H[]VW;XWH9V;W]! [^^[V`^! ^^VW]! ^XV;;! ;V`W[! ;V;;! ;V;;! ^XV;;! ;V;;;!
! ! `VW]!-!aVW]! ! ! [^_`V`^! ^^V^9! ^XV;;! ;V`W]! ;V;;! ;V;;! ^XV;;! ;V;;;!
! ! aVW]!-!_VW]! ! ! [[W]V9W! ^^V^_! ^XV;;! ;V`W_! ;V;;! ;V;;! ^XV;;! ;V;;;!
! ! _VW]!-!XVW]! ! ! [[_;V[a! ^^V[[! ^XV;;! ;V`W`! ;V;;! ;V;;! ^XV;;! ;V;;;!
! ! XVW]!-!]VW]! ! ! []9XV;9! ^^V];! ^XV;;! ;V`^;! ;V;;! ;V;;! ^XV;;! ;V;;;!

.X]! ]VW]!-![VW]! PD[_V;]^aH[XV9^H9! []X9V_^! ^[V^[! ^XV;;! ;V`][! ;V;;! ;V;;! ^XV;;! ;V;;;!
! ! [VW]!-!^VW]! ! ! [X;_VX9! ^[V[;! ^XV;;! ;V`]X! ;V;;! ;V;;! ^XV;;! ;V;;;!
! ! ^VW]!-!WVW]! ! ! [X]^VXa! ^[V[X! ^XV;;! ;V`]_! ;V;;! ;V;;! ^XV;;! ;V;;;!
! ! WVW]!-!9VW]! ! ! [X``V`W! ^[V]W! ^XV;;! ;V`]`! ;V;;! ;V;;! ^XV;;! ;V;;;!
! ! 9VW]!-!;VW]! ! ! [_[XV^[! ^[V]a! ^XV;;! ;V`X9! ;V;;! ;V;;! ^XV;;! ;V;;;!

.XX! ;VW]!-!;!ZXX\! PD[_V9H[_V;]^aH9! [_]_V`a! ^[V]`! ^XV;;! ;V`X9! ;V;;! ;V;;! ^XV;;! ;V;;;!
! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

!
!

!2"3$&4B$-%&,$0/I(&,-+-
!

/'D1);+%

9;Q%

E6'-51);+%

%

F1%

/)['%

%

AD1056%

_%

^%

AD1056%

F1%

OK)%

A66;VQ%

@1%

OK)%

451);%

F1%

@1%

AD1056%

L%

O)HaF1%

AD1056%

F12%

OK)%

A66;VQ%

@12%

OK)%

451);%

F12%

@12%

.9! 9X;!-!9]`! PD9XH9XH;V^_]! ;V;;! ;V;;! 9[V;;! ;V;;;! ;V;;! ;V;;! 9[V;;! ;V;;;!
! ! 9]`!-!9]a! ! ! ;V;;! ;V;;! 9[V;;! ;V;;;! ;V;;! ;V;;! 9[V;;! ;V;;;!
! ! 9]a!-!9]_! ! ! ;V9[! ;V;9! 9[V;;! ;V;;9! ;V;;! ;V;;! 9[V;;! ;V;;;!
! ! 9]_!-!9]X! ! ! ;V9a! ;V;9! 9[V;;! ;V;;9! ;V;;! ;V;;! 9[V;;! ;V;;;!
! ! 9]X!-!9]]! ! ! ]VW]! ;VW`! 9[V;;! ;V;[9! ;V^;! ;V;^! 9[V;;! ;V;;W!

.W! 9]]!-!9][! PD9XH9XH;V^_]! ]V^W! ;VW`! 9[V;;! ;V;[9! ;V^9! ;V;^! 9[V;;! ;V;;W!
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^%

AD1056%
F1%

OK)%
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AD1056%
L%

O)HaF1%

AD1056%
F12%
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A66;VQ%
@12%

OK)%
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F12%

@12%

! ! 9][!-!9]^! ! ! ]V^a! ;VW`! 9[V;;! ;V;[W! ;V^9! ;V;^! 9[V;;! ;V;;W!
! ! 9]^!-!9]W! ! ! ]V[]! ;V^;! 9[V;;! ;V;[W! ;V^9! ;V;^! 9[V;;! ;V;;W!
! ! 9]W!-!9]9! ! ! ]V]W! ;V^;! 9[V;;! ;V;[^! ;V^9! ;V;^! 9[V;;! ;V;;W!
! ! 9]9!-!9];! ! ! ]V]a! ;V^;! 9[V;;! ;V;[^! ;V^9! ;V;^! 9[V;;! ;V;;W!

.^! 9];!-!9[`! PD9XH9XH;V^_]! ]VX]! ;V^9! 9[V;;! ;V;[[! ;V^9! ;V;^! 9[V;;! ;V;;W!
! ! 9[`!-!9[a! ! ! ]V_9! ;V^9! 9[V;;! ;V;[[! ;V^9! ;V;^! 9[V;;! ;V;;W!
! ! 9[a!-!9[_! ! ! _V[X! ;V[9! 9[V;;! ;V;]a! ;V^9! ;V;^! 9[V;;! ;V;;W!
! ! 9[_!-!9[X! ! ! _V]^! ;V[9! 9[V;;! ;V;]a! ;V^9! ;V;^! 9[V;;! ;V;;W!

.[! 9[X!-!9[]! PDWWV`W[HWWH;VW]! 99V[^! ;VX]! W[V;;! ;V;]]! ;V^9! ;V;W! W[V;;! ;V;;9!
! ! 9[]!-!9[[! ! ! 99V][! ;VX]! W[V;;! ;V;]]! ;VWW! ;V;9! W[V;;! ;V;;9!
! ! 9[[!-!9[^! ! ! 99VXX! ;VX]! W[V;;! ;V;]]! ;VWW! ;V;9! W[V;;! ;V;;9!
! ! 9[^!-!9[W! ! ! 99V_a! ;VX]! W[V;;! ;V;]]! ;VWW! ;V;9! W[V;;! ;V;;9!
! ! 9[W!-!9[9! ! ! 99V`;! ;VX]! W[V;;! ;V;]]! ;VWW! ;V;9! W[V;;! ;V;;9!

.]! 9[9!-!9[;! PDW^Va[aHWWV`W[H;VW]! 9WV;W! ;VX]! W[V;;! ;V;]]! ;VW^! ;V;9! W[V;;! ;V;;9!
! ! 9[;!-!9^`! ! ! 9WV9^! ;VX]! W[V;;! ;V;]]! ;VW^! ;V;9! W[V;;! ;V;;9!
! ! 9^`!-!9^a! ! ! 9^V;^! ;V_;! W[V;;! ;V;]`! ;VW^! ;V;9! W[V;;! ;V;;9!
! ! 9^a!-!9^_! ! ! 9^V9]! ;V_;! W[V;;! ;V;]`! ;VW^! ;V;9! W[V;;! ;V;;9!
! ! 9^_!-!9^X! ! ! 9^VW_! ;V_;! W[V;;! ;V;]`! ;VW^! ;V;9! W[V;;! ;V;;9!

.X! 9^X!-!9^]! PDW[V__W9HW^Va[aH;VW]! 9^V^`! ;V_;! W[V;;! ;V;]`! ;VW^! ;V;9! W[V;;! ;V;;;!
! ! 9^]!-!9^[! ! ! 9^V]9! ;V_;! W[V;;! ;V;]`! ;VW[! ;V;9! W[V;;! ;V;;;!
! ! 9^[!-!9^^! ! ! 9^VX^! ;V_;! W[V;;! ;V;]`! ;VW[! ;V;9! W[V;;! ;V;;;!
! ! 9^^!-!9^W! ! ! 9^V_]! ;V_;! W[V;;! ;V;]`! ;VW[! ;V;9! W[V;;! ;V;;;!
! ! 9^W!-!9^9! ! ! W;V;W! 9V;9! W[V;;! ;V;aX! ;VXa! ;V;^! W[V;;! ;V;;9!

._! 9^9!-!9^;! PDW]VX`X9HW[V__W9H;VW]! W;V9]! 9V;9! W[V;;! ;V;aX! ;VXa! ;V;^! W[V;;! ;V;;9!
! ! 9^;!-!9W`! ! ! W;VW`! 9V;9! W[V;;! ;V;aX! ;VX_! ;V;^! W[V;;! ;V;;9!
! ! 9W`!-!9Wa! ! ! W;V[W! 9V;9! W[V;;! ;V;aX! ;VX_! ;V;^! W[V;;! ;V;;9!
! ! 9Wa!-!9W_! ! ! W;V]]! 9V;9! W[V;;! ;V;aX! ;VX_! ;V;^! W[V;;! ;V;;9!
! ! 9W_!-!9WX! ! ! W;VX`! 9V;9! W[V;;! ;V;a]! ;VX_! ;V;^! W[V;;! ;V;;9!

.a! 9WX!-!9W[V][! PDWXVW^]_HW]VX`X9H;VW]! W;V`9! 9V;9! W[V;;! ;V;aX! ;VX_! ;V;^! W[V;;! ;V;;9!
! ! 9W[V][!-!

9W^V;a!
! ! W9V9[! 9V;9! W[V;;! ;V;aX! ;VX_! ;V;^! W[V;;! ;V;;9!

.`! 9W^V;a!-!
9WWVa^!Z`\!

PDWXVWa9`HWXVW^]_H;V]! W9V9_! ;V]9! W[V;;! ;V;[^! ;VX_! ;V;9! W[V;;! ;V;;9!

.9;! 9WWVa^!-!
9W9Va^!

PDW_VW;]`HWXVWa9`H;V[a_]! W9VXX! ;V]^! W[V;;! ;V;[]! ;VX_! ;V;9! W[V;;! ;V;;9!

! ! 9W9Va^!-!
9W;Va^!

! ! W^VX;! ;V]_! W[V;;! ;V;[`! 9VW[! ;V;^! W[V;;! ;V;;9!

! ! 9W;Va^!-!
99`Va^!

! ! W^V_a! ;V]_! W[V;;! ;V;[`! 9VW[! ;V;^! W[V;;! ;V;;9!

! ! 99`Va^!-!
99aVa^!

! ! W^V`]! ;V]a! W[V;;! ;V;[`! 9VW[! ;V;^! W[V;;! ;V;;9!

! ! 99aVa^!-!
99_Va^!

! ! W[V9^! ;V]a! W[V;;! ;V;[`! 9VW^! ;V;^! W[V;;! ;V;;9!

.99! 99_Va^!-!99_V]!
Z99\!

PDW_VWXX`HW_VW;]`H;V[a_]! W[V9`! ;V]a! W[V;;! ;V;[`! 9VW^! ;V;^! W[V;;! ;V;;9!

.9W! 99_V]!-!99_VW]!
Z9W\!

PDW_V^9^9HW_VWXX`H;V]! W[VW^! ;V]X! W[V;;! ;V;[a! 9VW^! ;V;W! W[V;;! ;V;;9!

.9^! 99_VW]!-!99]V]!
Z9^\!

PDW_VX^X]HW_V^9^9H;V]! W[V]_! ;V]X! W[V;;! ;V;[a! 9VW^! ;V;W! W[V;;! ;V;;9!

.9[! 99]V]!-!99]VW]!
Z9[\!

PDW_VXaW_HW_VX^X]H;VXXW]! W[VX9! ;V[^! W[V;;! ;V;^X! 9VWW! ;V;W! W[V;;! ;V;;9!

.9]! 99]VW]!-!
99[VW]!

PDWaVX;XaHW_VXaW_H;VX]! W[Va;! ;V[[! W[V;;! ;V;^_! 9VWW! ;V;W! W[V;;! ;V;;9!

! ! 99[VW]!-!
99^VW]!

! ! W[V``! ;V[[! W[V;;! ;V;^_! 9VWW! ;V;W! W[V;;! ;V;;9!

! ! 99^VW]!-!
99WVW]!

! ! W]V[9! ;V[[! W[V;;! ;V;^_! ;V]a! ;V;9! W[V;;! ;V;;;!

! ! 99WVW]!-!
999VW]!

! ! W]VX9! ;V[[! W[V;;! ;V;^_! ;V]a! ;V;9! W[V;;! ;V;;;!

! ! 999VW]!-! ! ! W]Va;! ;V[[! W[V;;! ;V;^_! ;V]_! ;V;9! W[V;;! ;V;;;!
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99;VW]!
.9X! 99;VW]!-!

9;aVa_]!
PDW`Va;aHWaVX;XaH;VX^_]! WXV;_! ;V[]! W[V;;! ;V;^a! ;V]_! ;V;9! W[V;;! ;V;;;!

! ! 9;aVa_]!-!
9;_V]!

! ! WXV^[! ;V[]! W[V;;! ;V;^a! ;V]X! ;V;9! W[V;;! ;V;;;!

! ! 9;_V]!-!9;^V_]! ! ! 9^V]^! ;VW^! W[V;;! ;V;9`! ;VWa! ;V;;! W[V;;! ;V;;;!
.9_! 9;_V]!-!9;^V_]! PDW`V]^aXHWaVX9]H;V_! 9^VXW! ;VW9! W[V;;! ;V;9a! ;VWa! ;V;;! W[V;;! ;V;;;!

! ! 9;^V_]!-!9;WV]! ! ! W_V^`! ;V[W! W[V;;! ;V;^X! ;V]]! ;V;9! W[V;;! ;V;;;!
.9a! 9;WV]!-!9;9V]! PDW`V`;aHW`V]^aXH;V_! W_V]a! ;V[W! W[V;;! ;V;^X! ;V][! ;V;9! W[V;;! ;V;;;!

! ! 9;9V]!-!9;;V]! ! ! W_Va[! ;V[W! W[V;;! ;V;^X! ;V][! ;V;9! W[V;;! ;V;;;!
.9`! 9;;V]!-!9;;VW]!

Z9`\!
PDW`V`][WHW`V`;aH;V_XW]! W_Va`! ;V^`! W[V;;! ;V;^^! ;V^X! ;V;;! W[V;;! ;V;;;!

.W;! 9;;VW]!-!`aV]!
ZW;\!

PD^;VW__[HW`V`][WH;V_XW]! WaVW[! ;V^`! W[V;;! ;V;^^! ;V^X! ;V;;! W[V;;! ;V;;;!

.W9! `aV]!-!`aVW]!
ZW9\!

PD^;V^W^XH^;VW__[H;VX! WaVWa! ;V[`! W[V;;! ;V;[W! ;V^]! ;V;;! W[V;;! ;V;;;!

.WW! `aVW]!-!`_VW]! PD^9VW[_WH^;V^W^XH;V]a_]! WaV[_! ;V];! W[V;;! ;V;[^! ;V^]! ;V;;! W[V;;! ;V;;;!
! ! `_VW]!-!`XVW]! ! ! WaVXX! ;V];! W[V;;! ;V;[^! ;V^[! ;V;;! W[V;;! ;V;;;!
! ! `XVW]!-!`]VW]! ! ! WaVa[! ;V];! W[V;;! ;V;[^! ;V^^! ;V;;! W[V;;! ;V;;;!
! ! `]VW]!-!`[VW]! ! ! W`V;^! ;V];! W[V;;! ;V;[^! ;V^^! ;V;;! W[V;;! ;V;;;!
! ! `[VW]!-!`^VW]! ! ! W`VWW! ;V];! W[V;;! ;V;[^! ;V^W! ;V;;! W[V;;! ;V;;;!

.W^! `^VW]!-!`9Va_]! PD^9V_]]WH^9VW[_WH;V]a_]! W`V[_! ;V];! W[V;;! ;V;[^! ;V^W! ;V;;! W[V;;! ;V;;;!
! ! `9Va_]!-!`;V]! ! ! W`V_W! ;V];! W[V;;! ;V;[^! ;V^9! ;V;;! W[V;;! ;V;;;!

.W[! `;V]!-!`;VW]!
ZW[\!

PD^9Va;9[H^9V_]]WH;VX9W]! W`V_X! ;V[a! W[V;;! ;V;[9! ;V^;! ;V;;! W[V;;! ;V;;;!

.W]! `;VW]!-!a`VW]! PD^WV_W]H^9Va;9[H;VX! W`V`]! ;V[`! W[V;;! ;V;[W! ;V^;! ;V;;! W[V;;! ;V;;;!
! ! a`VW]!-!aaVW]! ! ! ^;V9^! ;V[`! W[V;;! ;V;[W! ;VW`! ;V;;! W[V;;! ;V;;;!
! ! aaVW]!-!a_VW]! ! ! ^;V^9! ;V[`! W[V;;! ;V;[W! ;VW`! ;V;;! W[V;;! ;V;;;!
! ! a_VW]!-!aXVW]! ! ! ^;V[`! ;V[`! W[V;;! ;V;[W! ;VWa! ;V;;! W[V;;! ;V;;;!
! ! aXVW]!-!a]VW]! ! ! ^;VXa! ;V[`! W[V;;! ;V;[W! ;VW_! ;V;;! W[V;;! ;V;;;!

.WX! a]VW]!-!a^V]!
ZWX\!

PD^^V;[aWH^WV_W]H;VX! ^9V;W! ;V[`! W[V;;! ;V;[W! ;VW_! ;V;;! W[V;;! ;V;;;!

.W_! a^V]!-!a^VW]!
ZW_\!

PD^^V;`[[H^^V;[aWH;VaXW]! ^9V;X! ;V^]! W[V;;! ;V;W`! ;VWX! ;V;;! W[V;;! ;V;;;!

.Wa! a^VW]!-!aW! PD^^V]]XWH^^V;`[[H;Va]! ^9V^W! ;V^]! W[V;;! ;V;^;! ;VWX! ;V;;! W[V;;! ;V;;;!
! ! aW!-!a;V_]! ! ! ^9V]_! ;V^]! W[V;;! ;V;^;! ;VWX! ;V;;! W[V;;! ;V;;;!

.W`! a;V_]!-!a;V]!
ZW`\!

PD^^VX;W[H^^V]]XWH;V`a_]! ^9VXW! ;V^;! W[V;;! ;V;WX! ;VW]! ;V;;! W[V;;! ;V;;;!

.^;! a;V]!-!a;VW]!
Z^;\!

PD^^VX[aXH^^VX;W[H;V`_]! ^9VX_! ;V^9! W[V;;! ;V;WX! ;VW]! ;V;;! W[V;;! ;V;;;!

.^9! a;VW]!-!_aVa_]! PD^[V9]X]H^^VX[aXH;V`XW]! ^9V`X! ;V^9! W[V;;! ;V;W_! ;VW]! ;V;;! W[V;;! ;V;;;!
! ! _aVa_]!-!__V]! ! ! ^WVW[! ;V^9! W[V;;! ;V;W_! ;VW]! ;V;;! W[V;;! ;V;;;!

.^W! __V]!-!__VW]!
Z^W\!

PD^[VW;W_H^[V9]X]H;VXa_]! ^WVW`! ;V[[! W[V;;! ;V;^_! ;VW[! ;V;;! W[V;;! ;V;;;!

.^^! __VW]!-!
_XV9a_]!

PD^]Va9`H^[VW;W_H;VXa_]! ^WV[`! ;V[[! W[V;;! ;V;^_! ;VW[! ;V;;! W[V;;! ;V;;;!

! ! _XV9a_]!-!
_]V9W]!

! ! ^WVX`! ;V[[! W[V;;! ;V;^_! ;VW[! ;V;;! W[V;;! ;V;;;!

! ! _]V9W]!-!
_[V;XW]!

! ! ^WV`W! ;V[[! W[V;;! ;V;^_! ;V[_! ;V;;! W[V;;! ;V;;;!

! ! _[V;XW]!-!_^! ! ! ^^V9W! ;V[[! W[V;;! ;V;^_! ;V[_! ;V;;! W[V;;! ;V;;;!
! ! _^!-!XaV]! ! ! 9_V;]! ;VWW! W[V;;! ;V;9`! ;VW^! ;V;;! W[V;;! ;V;;;!

.^[! _^!-!XaV]! PD^]VWaX]H^[V^XWaH;V_]! 9_V;[! ;VW;! W[V;;! ;V;9_! ;VW[! ;V;;! W[V;;! ;V;;;!
! ! XaV]!-!Xa! ! ! ^[V9X! ;V[9! W[V;;! ;V;^]! ;V[_! ;V;;! W[V;;! ;V;;;!

.^]! Xa!-!XXVXW]! PD^]V_`[XH^]VWaX]H;V_^_]! ^[V[^! ;V[W! W[V;;! ;V;^]! ;V[_! ;V;;! W[V;;! ;V;;;!
! ! XXVXW]!-!X]VW]! ! ! ^[VX`! ;V[W! W[V;;! ;V;^]! ;V[a! ;V;;! W[V;;! ;V;;;!

.^X! X]VW]!-!X]!Z^X\! PD^]Va[;aH^]V_`[XH9V9! ^[V_^! ;VWa! W[V;;! ;V;W[! ;V[a! ;V;;! W[V;;! ;V;;;!

.^_! X]!-!X[VW]!Z^_\! PD^]V`_`^H^]Va[;aH9V9! ^[Vaa! ;VWa! W[V;;! ;V;W[! ;V[a! ;V;;! W[V;;! ;V;;;!

.^a! X[VW]!-!X[!Z^a\! PD^XV;W]]H^]V`_`^H;V`]! ^[V`^! ;V^^! W[V;;! ;V;Wa! ;V[a! ;V;;! W[V;;! ;V;;;!

.^`! X[!-!XWVa^^^! PD^XVX_W9H^XV;W]]H;V`]! ^]V9_! ;V^^! W[V;;! ;V;Wa! ;V[a! ;V;;! W[V;;! ;V;;;!
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! ! XWVa^^^!-!
X9VXXX_!

! ! ^]V[;! ;V^^! W[V;;! ;V;Wa! ;V[`! ;V;;! W[V;;! ;V;;;!

! ! X9VXXX_!-!X;V]! ! ! ^]VX^! ;V^^! W[V;;! ;V;Wa! ;V[`! ;V;;! W[V;;! ;V;;;!
.[;! X;V]!-!X;VW]!

Z[;\!
PD^XV_9a^H^XVX_W9H9! ^]VX_! ;V^9! W[V;;! ;V;WX! ;V[`! ;V;;! W[V;;! ;V;;;!

.[9! X;VW]!-!X;V;a!
Z[9\!

PD^XV_[`_H^XV_9a^H9! ^]V_;! ;V^9! W[V;;! ;V;WX! ;V[`! ;V;;! W[V;;! ;V;;;!

.[W! X;V;a!-!]`Va^!
Z[W\!

PD^XV_`]`H^XV_[`_H9V;]! ^]V_]! ;V^;! W[V;;! ;V;W]! ;V[`! ;V;;! W[V;;! ;V;;;!

.[^! ]`Va^!-!]`V;a!
Z[^\!

PD^XV`^[]H^XV_`]`H9V;]! ^]V`;! ;V^;! W[V;;! ;V;W]! ;V];! ;V;;! W[V;;! ;V;;;!

.[[! ]`V;a!-!]aVa^!
Z[[\!

PD^XV`a;_H^XV`^[]H9V9W]! ^]V`]! ;VWa! W[V;;! ;V;W^! ;V];! ;V;;! W[V;;! ;V;;;!

.[]! ]aVa^!-!
]_Va;^^!

PD^_V][`_H^XV`a;_H9V9! ^XV9X! ;VWa! W[V;;! ;V;W[! ;V];! ;V;;! W[V;;! ;V;;;!

! ! ]_Va;^^!-!
]XV__X_!

! ! ^XV^X! ;VWa! W[V;;! ;V;W[! ;V]9! ;V;;! W[V;;! ;V;;;!

! ! ]XV__X_!-!
]]V_]!

! ! ^XV]_! ;VWa! W[V;;! ;V;W[! ;V]9! ;V;;! W[V;;! ;V;;;!

.[X! ]]V_]!-!]]V[!
Z[X\!

PD^_VX9[[H^_V][`_H;VaW]! ^XVX^! ;V^_! W[V;;! ;V;^W! ;V]W! ;V;;! W[V;;! ;V;;;!

.[_! ]]V[!-!]]V9_!
Z[_\!

PD^_VX]X`H^_VX9[[H;VaW]! ^XVX_! ;V^_! W[V;;! ;V;^W! ;V]W! ;V;;! W[V;;! ;V;;;!

.[a! ]]V9_!-!][V9_! PD^aV]a;XH^_VX]X`H;Va9W]! ^XVa_! ;V^a! W[V;;! ;V;^W! ;V]W! ;V;;! W[V;;! ;V;;;!
! ! ][V9_!-!]^V9_! ! ! ^_V;]! ;V^a! W[V;;! ;V;^W! ;V]^! ;V;;! W[V;;! ;V;;;!
! ! ]^V9_!-!]WV9_! ! ! ^_VW[! ;V^a! W[V;;! ;V;^W! ;V]^! ;V;;! W[V;;! ;V;;;!
! ! ]WV9_!-!]9V9_! ! ! ^_V[^! ;V^a! W[V;;! ;V;^W! ;V][! ;V;;! W[V;;! ;V;;;!
! ! ]9V9_!-!];V9_! ! ! ^_VXW! ;V^a! W[V;;! ;V;^W! ;V][! ;V;;! W[V;;! ;V;;;!

.[`! ];V9_!-![`V9_! PD^`V];[^H^aV]a;XH;Va! ^_Va;! ;V^`! W[V;;! ;V;^^! ;V][! ;V;;! W[V;;! ;V;;;!
! ! [`V9_!-![aV9_! ! ! ^_V`a! ;V^`! W[V;;! ;V;^^! ;V]]! ;V;;! W[V;;! ;V;;;!
! ! [aV9_!-![_V9_! ! ! ^aV9_! ;V^`! W[V;;! ;V;^^! ;V]]! ;V;;! W[V;;! ;V;;;!
! ! [_V9_!-![XV9_! ! ! ^aV^]! ;V^`! W[V;;! ;V;^^! ;V]X! ;V;;! W[V;;! ;V;;;!
! ! [XV9_!-![]V9_! ! ! ^aV]^! ;V^`! W[V;;! ;V;^^! ;V]X! ;V;;! W[V;;! ;V;;;!

.];! []V9_!-!
[^VaX^^!

PD[;VWWaXH^`V];[^H;V_a_]! ^aV__! ;V^`! W[V;;! ;V;^^! ;V]X! ;V;;! W[V;;! ;V;;;!

! ! [^VaX^^!-!
[WV]]X_!

! ! ^`V;;! ;V^`! W[V;;! ;V;^^! ;V]X! ;V;;! W[V;;! ;V;;;!

! ! [WV]]X_!-!
[9VW]!

! ! ^`VW[! ;V^`! W[V;;! ;V;^^! ;V]X! ;V;;! W[V;;! ;V;;;!

.]9! [9VW]!-![9!Z]9\! PD[;VW_[aH[;VWWaXH;Va_]! ^`VW_! ;V^]! W[V;;! ;V;^;! ;V]X! ;V;;! W[V;;! ;V;;;!

.]W! [9!-![;! PD[9V]XaH[;VW_[aH;Va_]! ^`V[]! ;V^]! W[V;;! ;V;^;! ;V]X! ;V;;! W[V;;! ;V;;;!
! ! [;!-!^`! ! ! ^`VX^! ;V^]! W[V;;! ;V;^;! ;V]_! ;V;;! W[V;;! ;V;;;!
! ! ^`!-!^[! ! ! 9aV[^! ;V9X! W[V;;! ;V;9[! ;VWX! ;V;;! W[V;;! ;V;;;!

.]^! ^`!-!^[! PD[9V;;WaH^`Va`[^H9V9_]! WWVW^! ;V9]! W[V;;! ;V;9^! ;V^W! ;V;;! W[V;;! ;V;;;!
! ! ^[!-!^^! ! ! [;Va9! ;VW_! W[V;;! ;V;W^! ;V]a! ;V;;! W[V;;! ;V;;;!

.][! ^^!-!^9V]!Z][\! PD[9VWaH[9V;;WaH9V9]! [9V;a! ;VWa! W[V;;! ;V;W^! ;V]a! ;V;;! W[V;;! ;V;;;!

.]]! ^9V]!-!^9VW]!
Z]]\!

PD[9V^WXWH[9VWaH9V9_]! [9V99! ;VW_! W[V;;! ;V;W^! ;V]a! ;V;;! W[V;;! ;V;;;!

.]X! ^9VW]!-!^;V]!
Z]X\!

PD[9V[X[_H[9V^WXWH9V9_]! [9VW[! ;VW_! W[V;;! ;V;W^! ;V]a! ;V;;! W[V;;! ;V;;;!

.]_! ^;V]!-!^;VW]!
Z]_\!

PD[9V]9;`H[9V[X[_H9V9W]! [9VWa! ;VWa! W[V;;! ;V;W[! ;V]a! ;V;;! W[V;;! ;V;;;!

.]a! ^;VW]!-!W`V9W]! PD[WV^[W[H[9V]9;`H9V9! [9V[`! ;VW`! W[V;;! ;V;W[! ;V]`! ;V;;! W[V;;! ;V;;;!
! ! W`V9W]!-!Wa! ! ! [9VXa! ;VW`! W[V;;! ;V;W[! ;V]`! ;V;;! W[V;;! ;V;;;!
! ! Wa!-!WXVa_]! ! ! [9Vaa! ;VW`! W[V;;! ;V;W[! ;V]`! ;V;;! W[V;;! ;V;;;!
! ! WXVa_]!-!W]V_]! ! ! [WV;_! ;VW`! W[V;;! ;V;W[! ;V]`! ;V;;! W[V;;! ;V;;;!

.]`! W]V_]!-!W]V]!
Z]`\!

PD[WV^aa]H[WV^[W[H;VaW]! [WV9;! ;V^a! W[V;;! ;V;^W! ;V]`! ;V;;! W[V;;! ;V;;;!

.X;! W]V]!-!W]VW]!
ZX;\!

PD[WV[^[_H[WV^aa]H9V9W]! [WV9]! ;VWa! W[V;;! ;V;W[! ;V]`! ;V;;! W[V;;! ;V;;;!
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.X9! W]VW]!-!W[VW]! PD[^V^]aXH[WV[^[_H9V9! [WV^^! ;VW`! W[V;;! ;V;W[! ;V]`! ;V;;! W[V;;! ;V;;;!
! ! W[VW]!-!W^VW]! ! ! [WV]9! ;VW`! W[V;;! ;V;W[! ;V]`! ;V;;! W[V;;! ;V;;;!
! ! W^VW]!-!WWVW]! ! ! [WVXa! ;VW`! W[V;;! ;V;W[! ;V]`! ;V;;! W[V;;! ;V;;;!
! ! WWVW]!-!W9VW]! ! ! [WVaX! ;VW`! W[V;;! ;V;W[! ;V]`! ;V;;! W[V;;! ;V;;;!
! ! W9VW]!-!W;VW]! ! ! [^V;[! ;VW`! W[V;;! ;V;W[! ;V]`! ;V;;! W[V;;! ;V;;;!

.XW! W;VW]!-!9`VW]! PD[[VWaW[H[^V^]aXH9V;_]! [^VW9! ;VW`! W[V;;! ;V;W]! ;VX;! ;V;;! W[V;;! ;V;;;!
! ! 9`VW]!-!9aVW]! ! ! [^V^`! ;VW`! W[V;;! ;V;W]! ;VX;! ;V;;! W[V;;! ;V;;;!
! ! 9aVW]!-!9_VW]! ! ! [^V]X! ;VW`! W[V;;! ;V;W]! ;VX;! ;V;;! W[V;;! ;V;;;!
! ! 9_VW]!-!9XVW]! ! ! [^V_[! ;VW`! W[V;;! ;V;W]! ;VX;! ;V;;! W[V;;! ;V;;;!
! ! 9XVW]!-!9]VW]! ! ! [^V`W! ;VW`! W[V;;! ;V;W]! ;VX;! ;V;;! W[V;;! ;V;;;!

.X^! 9]VW]!-!9[VW]! PD[]VW;XWH[[VWaW[H9V;]! [[V;`! ;V^;! W[V;;! ;V;W]! ;VX;! ;V;;! W[V;;! ;V;;;!
! ! 9[VW]!-!9^VW]! ! ! [[VW_! ;V^;! W[V;;! ;V;W]! ;VX;! ;V;;! W[V;;! ;V;;;!
! ! 9^VW]!-!9WVW]! ! ! [[V[]! ;V^;! W[V;;! ;V;W]! ;VX9! ;V;;! W[V;;! ;V;;;!
! ! 9WVW]!-!99VW]! ! ! [[VXW! ;V^;! W[V;;! ;V;W]! ;VX9! ;V;;! W[V;;! ;V;;;!
! ! 99VW]!-!9;VW]! ! ! [[Va;! ;V^;! W[V;;! ;V;W]! ;VX9! ;V;;! W[V;;! ;V;;;!

.X[! 9;VW]!-!`VW]! PD[XV9^H[]VW;XWH9V;W]! [[V`a! ;V^9! W[V;;! ;V;WX! ;VX9! ;V;;! W[V;;! ;V;;;!
! ! `VW]!-!aVW]! ! ! []V9X! ;V^9! W[V;;! ;V;WX! ;VX9! ;V;;! W[V;;! ;V;;;!
! ! aVW]!-!_VW]! ! ! []V^^! ;V^9! W[V;;! ;V;WX! ;VX9! ;V;;! W[V;;! ;V;;;!
! ! _VW]!-!XVW]! ! ! []V]9! ;V^9! W[V;;! ;V;WX! ;VX9! ;V;;! W[V;;! ;V;;;!
! ! XVW]!-!]VW]! ! ! []VX`! ;V^9! W[V;;! ;V;WX! ;VX9! ;V;;! W[V;;! ;V;;;!

.X]! ]VW]!-![VW]! PD[_V;]^aH[XV9^H9! []VaX! ;V^9! W[V;;! ;V;W_! ;VX9! ;V;;! W[V;;! ;V;;;!
! ! [VW]!-!^VW]! ! ! [XV;[! ;V^9! W[V;;! ;V;W_! ;VX9! ;V;;! W[V;;! ;V;;;!
! ! ^VW]!-!WVW]! ! ! [XVWW! ;V^9! W[V;;! ;V;W_! ;VX9! ;V;;! W[V;;! ;V;;;!
! ! WVW]!-!9VW]! ! ! [XV^`! ;V^9! W[V;;! ;V;W_! ;VX9! ;V;;! W[V;;! ;V;;;!
! ! 9VW]!-!;VW]! ! ! [XV]_! ;V^9! W[V;;! ;V;W_! ;VX9! ;V;;! W[V;;! ;V;;;!

.XX! ;VW]!-!;!ZXX\! PD[_V9H[_V;]^aH9! [XVX;! ;V^9! W[V;;! ;V;W_! ;VX9! ;V;;! W[V;;! ;V;;;!
! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !
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.9! 9X;!-!9]`! ;V;;;! ;V;;;! ;V;;;! ;V;;;! ;V;;;! ;V;;;!! ! 9V;;;! B9-^YfP! !
! ! 9]`!-!9]a! ;V;;9! ;V;;;! ;V;;;! ;V;;;! ;V;;;! ;V;;9!! ! 9V;;;! B9-^YfP! !
! ! 9]a!-!9]_! ;V;;;! ;V;;W! ;V;;;! ;V;;9! ;V;;;! ;V;;W! ! ! 9V^^^! B9-^YfP! !
! ! 9]_!-!9]X! ;V;;9! ;V;;^! ;V;;;! ;V;;9! ;V;;;! ;V;;^! ! ! 9V^^^! B9-^YfP! !
! ! 9]X!-!9]]! ;V;;[! ;V;_[! ;V;;;! ;V;[9! ;V;;W! ;V;_a! ! ! 9V^^^! B9-^YfP! !

.W! 9]]!-!9][! ;V;;[! ;V99^! ;V;;;! ;V;[9! ;V;;W! ;V99a! ! ! 9V^^^! B9-^YfP! !
! ! 9][!-!9]^! ;V;;[! ;V9]^! ;V;;;! ;V;[W! ;V;;W! ;V9]a! ! ! 9V^^^! B9-^YfP! !
! ! 9]^!-!9]W! ;V;;]! ;V9`^! ;V;;;! ;V;[W! ;V;;W! ;V9`a! ! ! 9V^^^! B9-^YfP! !
! ! 9]W!-!9]9! ;V;;]! ;VW^^! ;V;;;! ;V;[^! ;V;;W! ;VW^`! ! ! 9V^^^! B9-^YfP! !
! ! 9]9!-!9];! ;V;;]! ;VW_[! ;V;;;! ;V;[^! ;V;;W! ;VWa;! ! ! 9V^^^! B9-^YfP! !

.^! 9];!-!9[`! ;V;;]! ;V^9X! ;V;;;! ;V;[[! ;V;;W! ;V^WW! ! ! 9V^^^! B9-^YfP! !
! ! 9[`!-!9[a! ;V;;]! ;V^]a! ;V;;;! ;V;[[! ;V;;W! ;V^X[! ! ! 9V^^^! B9-^YfP! !
! ! 9[a!-!9[_! ;V;;a! ;V[9^! ;V;;;! ;V;]a! ;V;;W! ;V[WW! ! ! 9V^^^! B9-^YfP! !
! ! 9[_!-!9[X! ;V;;a! ;V[X`! ;V;;;! ;V;]a! ;V;;W! ;V[__! ! ! 9V^^^! B9-^YfP! !

.[! 9[X!-!9[]! ;V;;`! ;VW_^! ;V;;;! ;V;]]! ;V;;9! ;VWa^! ! ! 9V^^^! B9-^YfP! !
! ! 9[]!-!9[[! ;V;;`! ;V^;`! ;V;;;! ;V;]]! ;V;;9! ;V^9a! ! ! 9V^^^! B9-^YfP! !
! ! 9[[!-!9[^! ;V;;`! ;V^[^! ;V;;;! ;V;]]! ;V;;9! ;V^]^! ! ! 9V^^^! B9-^YfP! !
! ! 9[^!-!9[W! ;V;;`! ;V^__! ;V;;;! ;V;]]! ;V;;9! ;V^a_! ! ! 9V^^^! B9-^YfP! !
! ! 9[W!-!9[9! ;V;;`! ;V[9;! ;V;;;! ;V;]]! ;V;;9! ;V[W;! ! ! 9V^^^! B9-^YfP! !

.]! 9[9!-!9[;! ;V;;`! ;V[[W! ;V;;;! ;V;]]! ;V;;9! ;V[]W! ! ! 9V^^^! B9-^YfP! !
! ! 9[;!-!9^`! ;V;;`! ;V[_[! ;V;;;! ;V;]]! ;V;;9! ;V[a[! ! ! 9V^^^! B9-^YfP! !
! ! 9^`!-!9^a! ;V;9;! ;V];_! ;V;;;! ;V;]`! ;V;;9! ;V]9_! ! ! 9V^^^! B9-^YfP! !
! ! 9^a!-!9^_! ;V;9;! ;V][;! ;V;;;! ;V;]`! ;V;;9! ;V]];! ! ! 9V^^^! B9-^YfP! !
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! ! 9^_!-!9^X! ;V;9;! ;V]_W! ;V;;;! ;V;]`! ;V;;9! ;V]aW! ! ! 9V^^^! B9-^YfP! !
.X! 9^X!-!9^]! ;V;9;! ;VX;^! ;V;;;! ;V;]`! ;V;;;! ;VX9^! ! ! 9V^^^! B9-^YfP! !
! ! 9^]!-!9^[! ;V;9;! ;VX^^! ;V;;;! ;V;]`! ;V;;;! ;VX[[! ! ! 9V^^^! B9-^YfP! !
! ! 9^[!-!9^^! ;V;9;! ;VXX^! ;V;;;! ;V;]`! ;V;;;! ;VX_[! ! ! 9V^^^! B9-^YfP! !
! ! 9^^!-!9^W! ;V;9;! ;VX`W! ;V;;;! ;V;]`! ;V;;;! ;V_;^! ! ! 9V^^^! B9-^YfP! !
! ! 9^W!-!9^9! ;V;9^! ;V_][! ;V;;;! ;V;aX! ;V;;9! ;V_X`! ! ! 9V^^^! B9-^YfP! !

._! 9^9!-!9^;! ;V;9^! ;V_`a! ;V;;;! ;V;aX! ;V;;9! ;Va9^! ! ! 9V^^^! B9-^YfP! !
! ! 9^;!-!9W`! ;V;9^! ;Va[W! ;V;;;! ;V;aX! ;V;;9! ;Va]_! ! ! 9V^^^! B9-^YfP! !
! ! 9W`!-!9Wa! ;V;9^! ;Vaa]! ;V;;;! ;V;aX! ;V;;9! ;Va``! ! ! 9V^^^! B9-^YfP! !
! ! 9Wa!-!9W_! ;V;9^! ;V`WX! ;V;;;! ;V;aX! ;V;;9! ;V`[9! ! ! 9V^^^! B9-^YfP! !
! ! 9W_!-!9WX! ;V;9^! ;V`X_! ;V;;;! ;V;a]! ;V;;9! ;V`aW! ! ! 9V^^^! B9-^YfP! !

.a! 9WX!-!9W[V][! ;V;9^! 9V;W[! ;V;;;! ;V;aX! ;V;;9! 9V;^`! ! ! 9V^^^! B9-^YfP! !
! ! 9W[V][!-!

9W^V;a!
;V;9^! 9V;a;! ;V;;;! ;V;aX! ;V;;9! 9V;`]! ! ! 9V^^^! B9-^YfP! !

.`! 9W^V;a!-!
9WWVa^!Z`\!

;V;;_! ;V]X9! ;V;;;! ;V;[^! ;V;;9! ;V]Xa! ! ! 9V^^^! B9-^YfP! !

.9;! 9WWVa^!-!
9W9Va^!

;V;;_! ;V]`[! ;V;;;! ;V;[]! ;V;;9! ;VX;9! ! ! 9V^^^! B9-^YfP! !

! ! 9W9Va^!-!
9W;Va^!

;V;;a! ;VX9[! ;V;;;! ;V;[`! ;V;;9! ;VXW^! ! ! 9V^^^! B9-^YfP! !

! ! 9W;Va^!-!
99`Va^!

;V;;a! ;VX^]! ;V;;;! ;V;[`! ;V;;9! ;VX[[! ! ! 9V^^^! B9-^YfP! !

! ! 99`Va^!-!
99aVa^!

;V;;a! ;VX]X! ;V;;;! ;V;[`! ;V;;9! ;VXX]! ! ! 9V^^^! B9-^YfP! !

! ! 99aVa^!-!
99_Va^!

;V;;a! ;VX__! ;V;;;! ;V;[`! ;V;;9! ;VXa]! ! ! 9V^^^! B9-^YfP! !

.99! 99_Va^!-!99_V]!
Z99\!

;V;;a! ;VXa^! ;V;;;! ;V;[`! ;V;;9! ;VX`W! ! ! 9V^^^! B9-^YfP! !

.9W! 99_V]!-!99_VW]!
Z9W\!

;V;;a! ;VX_W! ;V;;;! ;V;[a! ;V;;9! ;VXa9! ! ! 9V^^^! B9-^YfP! !

.9^! 99_VW]!-!99]V]!
Z9^\!

;V;;a! ;V_;X! ;V;;;! ;V;[a! ;V;;9! ;V_9[! ! ! 9V^^^! B9-^YfP! !

.9[! 99]V]!-!99]VW]!
Z9[\!

;V;;X! ;V][X! ;V;;;! ;V;^X! ;V;;9! ;V]]W! ! ! 9V^^^! B9-^YfP! !

.9]! 99]VW]!-!
99[VW]!

;V;;X! ;V]_;! ;V;;;! ;V;^_! ;V;;9! ;V]__! ! ! 9V^^^! B9-^YfP! !

! ! 99[VW]!-!
99^VW]!

;V;;X! ;V]a[! ;V;;;! ;V;^_! ;V;;9! ;V]`9! ! ! 9V^^^! B9-^YfP! !

! ! 99^VW]!-!
99WVW]!

;V;;X! ;V]`a! ;V;;;! ;V;^_! ;V;;;! ;VX;]! ! ! 9V^^^! B9-^YfP! !

! ! 99WVW]!-!
999VW]!

;V;;_! ;VX9W! ;V;;;! ;V;^_! ;V;;;! ;VX9`! ! ! 9V^^^! B9-^YfP! !

! ! 999VW]!-!
99;VW]!

;V;;_! ;VXWX! ;V;;;! ;V;^_! ;V;;;! ;VX^^! ! ! 9V^^^! B9-^YfP! !

.9X! 99;VW]!-!
9;aVa_]!

;V;;_! ;VX]X! ;V;;;! ;V;^a! ;V;;;! ;VXX^! ! ! 9V^^^! B9-^YfP! !

! ! 9;aVa_]!-!
9;_V]!

;V;;_! ;VX_[! ;V;;;! ;V;^a! ;V;;;! ;VXa9! ! ! 9V^^^! B9-^YfP! !

! ! 9;_V]!-!9;^V_]! ;V;;[! ;V^][! ;V;;;! ;V;9`! ;V;;;! ;V^]a! ! ! 9V^^^! B9-^YfP! !
.9_! 9;_V]!-!9;^V_]! ;V;;[! ;V^[a! ;V;;;! ;V;9a! ;V;;;! ;V^]W! ! ! 9V^^^! B9-^YfP! !

! ! 9;^V_]!-!9;WV]! ;V;;_! ;VX``! ;V;;;! ;V;^X! ;V;;;! ;V_;X! ! ! 9V^^^! B9-^YfP! !
.9a! 9;WV]!-!9;9V]! ;V;;_! ;V_9;! ;V;;;! ;V;^X! ;V;;;! ;V_9_! ! ! 9V^^^! B9-^YfP! !

! ! 9;9V]!-!9;;V]! ;V;;_! ;V_W9! ;V;;;! ;V;^X! ;V;;;! ;V_Wa! ! ! 9V^^^! B9-^YfP! !
.9`! 9;;V]!-!9;;VW]!

Z9`\!
;V;;_! ;VXXa! ;V;;;! ;V;^^! ;V;;;! ;VX_]! ! ! 9V^^^! B9-^YfP! !

.W;! 9;;VW]!-!`aV]!
ZW;\!

;V;;_! ;VXa]! ;V;;;! ;V;^^! ;V;;;! ;VX`W! ! ! 9V^^^! B9-^YfP! !

.W9! `aV]!-!`aVW]!
ZW9\!

;V;;`! ;VaX;! ;V;;;! ;V;[W! ;V;;;! ;VaX`! ! ! 9V^^^! B9-^YfP! !

.WW! `aVW]!-!`_VW]! ;V;;`! ;Vaa`! ;V;;;! ;V;[^! ;V;;;! ;Va``! ! ! 9V^^^! B9-^YfP! !
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! ! `_VW]!-!`XVW]! ;V;;`! ;V`;9! ;V;;;! ;V;[^! ;V;;;! ;V`99! ! ! 9V^^^! B9-^YfP! !
! ! `XVW]!-!`]VW]! ;V;;`! ;V`9^! ;V;;;! ;V;[^! ;V;;;! ;V`WW! ! ! 9V^^^! B9-^YfP! !
! ! `]VW]!-!`[VW]! ;V;;`! ;V`W[! ;V;;;! ;V;[^! ;V;;;! ;V`^[! ! ! 9V^^^! B9-^YfP! !
! ! `[VW]!-!`^VW]! ;V;;`! ;V`^X! ;V;;;! ;V;[^! ;V;;;! ;V`[]! ! ! 9V^^^! B9-^YfP! !

.W^! `^VW]!-!`9Va_]! ;V;;`! ;V`]9! ;V;;;! ;V;[^! ;V;;;! ;V`X9! ! ! 9V^^^! B9-^YfP! !
! ! `9Va_]!-!`;V]! ;V;;`! ;V`XX! ;V;;;! ;V;[^! ;V;;;! ;V`_X! ! ! 9V^^^! B9-^YfP! !

.W[! `;V]!-!`;VW]!
ZW[\!

;V;;`! ;V`^9! ;V;;;! ;V;[9! ;V;;;! ;V`[9! ! ! 9V^^^! B9-^YfP! !

.W]! `;VW]!-!a`VW]! ;V;;`! ;V`X;! ;V;;;! ;V;[W! ;V;;;! ;V`_;! ! ! 9V^^^! B9-^YfP! !
! ! a`VW]!-!aaVW]! ;V;;`! ;V`_;! ;V;;;! ;V;[W! ;V;;;! ;V`a;! ! ! 9V^^^! B9-^YfP! !
! ! aaVW]!-!a_VW]! ;V;9;! ;V`a;! ;V;;;! ;V;[W! ;V;;;! ;V``;! ! ! 9V^^^! B9-^YfP! !
! ! a_VW]!-!aXVW]! ;V;9;! ;V``;! ;V;;;! ;V;[W! ;V;;;! 9V;;;! ! ! 9V^^^! B9-^YfP! !
! ! aXVW]!-!a]VW]! ;V;9;! 9V;;;! ;V;;;! ;V;[W! ;V;;;! 9V;9;! ! ! 9V^^^! B9-^YfP! !

.WX! a]VW]!-!a^V]!
ZWX\!

;V;9;! 9V;9X! ;V;;;! ;V;[W! ;V;;;! 9V;W_! ! ! 9V^^^! B9-^YfP! !

.W_! a^V]!-!a^VW]!
ZW_\!

;V;;_! ;V_WX! ;V;;;! ;V;W`! ;V;;;! ;V_^^! ! ! 9V^^^! B9-^YfP! !

.Wa! a^VW]!-!aW! ;V;;_! ;V_[[! ;V;;;! ;V;^;! ;V;;;! ;V_]9! ! ! 9V^^^! B9-^YfP! !
! ! aW!-!a;V_]! ;V;;_! ;V_]W! ;V;;;! ;V;^;! ;V;;;! ;V_]`! ! ! 9V^^^! B9-^YfP! !

.W`! a;V_]!-!a;V]!
ZW`\!

;V;;X! ;VX]_! ;V;;;! ;V;WX! ;V;;;! ;VXX^! ! ! 9V^^^! B9-^YfP! !

.^;! a;V]!-!a;VW]!
Z^;\!

;V;;X! ;VXXX! ;V;;;! ;V;WX! ;V;;;! ;VX_^! ! ! 9V^^^! B9-^YfP! !

.^9! a;VW]!-!_aVa_]! ;V;;_! ;VXa9! ;V;;;! ;V;W_! ;V;;;! ;VXaa! ! ! 9V^^^! B9-^YfP! !
! ! _aVa_]!-!__V]! ;V;;_! ;VXa`! ;V;;;! ;V;W_! ;V;;;! ;VX`X! ! ! 9V^^^! B9-^YfP! !

.^W! __V]!-!__VW]!
Z^W\!

;V;;`! ;V`[^! ;V;;;! ;V;^_! ;V;;;! ;V`]W! ! ! 9V^^^! B9-^YfP! !

.^^! __VW]!-!
_XV9a_]!

;V;;`! ;V`]9! ;V;;;! ;V;^_! ;V;;;! ;V`X;! ! ! 9V^^^! B9-^YfP! !

! ! _XV9a_]!-!
_]V9W]!

;V;;`! ;V`]a! ;V;;;! ;V;^_! ;V;;;! ;V`Xa! ! ! 9V^^^! B9-^YfP! !

! ! _]V9W]!-!
_[V;XW]!

;V;9;! ;V`XX! ;V;;;! ;V;^_! ;V;;;! ;V`_X! ! ! 9V^^^! B9-^YfP! !

! ! _[V;XW]!-!_^! ;V;9;! ;V`_^! ;V;;;! ;V;^_! ;V;;;! ;V`a^! ! ! 9V^^^! B9-^YfP! !
! ! _^!-!XaV]! ;V;;]! ;V[`]! ;V;;;! ;V;9`! ;V;;;! ;V];;! ! ! 9V^^^! B9-^YfP! !

.^[! _^!-!XaV]! ;V;;]! ;V[aX! ;V;;;! ;V;9_! ;V;;;! ;V[`9! ! ! 9V^^^! B9-^YfP! !
! ! XaV]!-!Xa! ;V;9;! ;V`XW! ;V;;;! ;V;^]! ;V;;;! ;V`_W! ! ! 9V^^^! B9-^YfP! !

.^]! Xa!-!XXVXW]! ;V;9;! ;V`aX! ;V;;;! ;V;^]! ;V;;;! ;V``X! ! ! 9V^^^! B9-^YfP! !
! ! XXVXW]!-!X]VW]! ;V;9;! ;V``[! ;V;;;! ;V;^]! ;V;;;! 9V;;[! ! ! 9V^^^! B9-^YfP! !

.^X! X]VW]!-!X]!Z^X\! ;V;;_! ;VXaa! ;V;;;! ;V;W[! ;V;;;! ;VX`]! ! ! 9V^^^! B9-^YfP! !

.^_! X]!-!X[VW]!Z^_\! ;V;;_! ;VX`9! ;V;;;! ;V;W[! ;V;;;! ;VX`a! ! ! 9V^^^! B9-^YfP! !

.^a! X[VW]!-!X[!Z^a\! ;V;;a! ;V_`9! ;V;;;! ;V;Wa! ;V;;;! ;V_``! ! ! 9V^^^! B9-^YfP! !

.^`! X[!-!XWVa^^^! ;V;;a! ;V_`X! ;V;;;! ;V;Wa! ;V;;;! ;Va;]! ! ! 9V^^^! B9-^YfP! !
! ! XWVa^^^!-!

X9VXXX_!
;V;;a! ;Va;9! ;V;;;! ;V;Wa! ;V;;;! ;Va9;! ! ! 9V^^^! B9-^YfP! !

! ! X9VXXX_!-!X;V]! ;V;;a! ;Va;X! ;V;;;! ;V;Wa! ;V;;;! ;Va9]! ! ! 9V^^^! B9-^YfP! !
.[;! X;V]!-!X;VW]!

Z[;\!
;V;;a! ;V__;! ;V;;;! ;V;WX! ;V;;;! ;V__a! ! ! 9V^^^! B9-^YfP! !

.[9! X;VW]!-!X;V;a!
Z[9\!

;V;;a! ;V__9! ;V;;;! ;V;WX! ;V;;;! ;V__`! ! ! 9V^^^! B9-^YfP! !

.[W! X;V;a!-!]`Va^!
Z[W\!

;V;;a! ;V_^a! ;V;;;! ;V;W]! ;V;;;! ;V_[X! ! ! 9V^^^! B9-^YfP! !

.[^! ]`Va^!-!]`V;a!
Z[^\!

;V;;a! ;V_[9! ;V;;;! ;V;W]! ;V;;;! ;V_[`! ! ! 9V^^^! B9-^YfP! !

.[[! ]`V;a!-!]aVa^!
Z[[\!

;V;;_! ;VX`_! ;V;;;! ;V;W^! ;V;;;! ;V_;[! ! ! 9V^^^! B9-^YfP! !

.[]! ]aVa^!-!
]_Va;^^!

;V;;_! ;V_9]! ;V;;;! ;V;W[! ;V;;;! ;V_WW! ! ! 9V^^^! B9-^YfP! !

! ! ]_Va;^^!-!
]XV__X_!

;V;;_! ;V_9a! ;V;;;! ;V;W[! ;V;;;! ;V_WX! ! ! 9V^^^! B9-^YfP! !
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! ! ]XV__X_!-!
]]V_]!
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#+&*0-)- %(-/*.-

10.25 - 5.25

5.25 - 0.25

0.25 - 0

55.4 - 55.17

55.17 - 50.17

50.17 - 45.17

45.17 - 41.25

41.25 - 41

41 - 39

39 - 33

33 - 31.5

31.5 - 31.25

31.25 - 30.5

30.5 - 30.25

30.25 - 25.75

25.75 - 25.5

25.5 - 25.25

25.25 - 20.25

20.25 - 15.25

15.25 - 10.25

80.5 - 80.25

80.25 - 77.5

77.5 - 77.25

77.25 - 73

73 - 68

68 - 65.25

65.25 - 65

65 - 64.25

64.25 - 64

64 - 60.5

60.5 - 60.25

60.25 - 60.08

60.08 - 59.83

59.83 - 59.08

59.08 - 58.83

58.83 - 55.75

55.75 - 55.4

Elevation (ft)

160 - 155

155 - 150

150 - 146

126 - 123.08

123.08 - 122.83

122.83 - 117.83

117.83 - 117.5

117.5 - 117.25

117.25 - 115.5

115.5 - 115.25

115.25 - 110.25

110.25 - 107.5

107.5 - 102.5

102.5 - 100.5

100.5 - 100.25

100.25 - 98.5

98.5 - 98.25

98.25 - 93.25

93.25 - 90.5

90.5 - 90.25

90.25 - 85.25

85.25 - 83.5

83.5 - 83.25

83.25 - 80.75

80.75 - 80.5

Pole + Reinf. TP46.13x45.206x1.025 Reinf. 18 Compression 74.5% Pass

Pole + Reinf. TP47.054x46.13x1 Reinf. 18 Compression 76.3% Pass

Pole + Reinf. TP47.1x47.054x1 Reinf. 18 Compression 76.4% Pass

Reinf. 18 Compression 67.0% Pass

Pole + Reinf. TP43.359x42.435x1.1 Reinf. 18 Compression 69.0% Pass

Pole + Reinf. TP44.282x43.359x1.075 Reinf. 18 Compression 70.9% Pass

Pole + Reinf. TP45.206x44.282x1.05 Reinf. 18 Compression 72.7% Pass

Pole + Reinf. TP42.435x42.389x1.125

Pole + Reinf. TP41.511x41.465x1.125 Reinf. 9 Bolt Shear 70.6% Pass

Pole + Reinf. TP42.342x41.511x1.1 Reinf. 9 Tension Rupture 72.0% Pass

Pole + Reinf. TP42.389x42.342x0.825 Reinf. 9 Bolt Shear 98.8% Pass

Pole + Reinf. TP41.465x41.326x1.175 Reinf. 8 Bolt Shear 67.6% Pass

Pole + Reinf. TP41.003x39.894x1.175 Reinf. 8 Tension Rupture 66.1% Pass

Pole + Reinf. TP41.28x41.003x1.15 Reinf. 8 Tension Rupture 66.8% Pass

Pole + Reinf. TP41.326x41.28x1.175 Reinf. 8 Tension Rupture 66.4% Pass

Pole + Reinf. TP41.568x40.275x0.875 Reinf. 8 Tension Rupture 84.1% Pass

Pole + Reinf. TP39.504x38.581x0.8 Reinf. 8 Tension Rupture 92.3% Pass

Pole + Reinf. TP40.229x39.504x0.7875 Reinf. 8 Tension Rupture 94.6% Pass

Pole + Reinf. TP40.275x40.229x0.875 Reinf. 8 Tension Rupture 83.0% Pass

Pole + Reinf. TP38.581x37.657x0.8125 Reinf. 8 Tension Rupture Pass

Pole + Reinf. TP37.55x36.981x1.1 Reinf. 11 Bolt Shear 65.7% Pass

Pole + Reinf. TP37.614x37.55x0.825 Reinf. 8 Tension Rupture 85.9% Pass

Pole + Reinf. TP37.657x37.614x0.825 Reinf. 8 Tension Rupture 86.1% Pass

Pole + Reinf. TP36.981x36.934x1.125 Reinf. 11 Tension Rupture

Pole + Reinf. TP36.75x36.718x1 Reinf. 11 Tension Rupture 70.6% Pass

Pole + Reinf. TP36.796x36.75x1.05 Reinf. 11 Tension Rupture 68.5% Pass

Pole + Reinf. TP36.934x36.796x1.05 Reinf. 11 Tension Rupture 68.9% Pass

Reinf. 11 Tension RupturePole + Reinf.

Pole + Reinf. TP35.979x35.841x1.1 Reinf. 7 Tension Rupture 61.0% Pass

Pole + Reinf. TP36.026x35.979x0.95 Reinf. 11 Tension Rupture 71.9% Pass

Pole + Reinf. TP36.672x36.026x0.95 Reinf. 11 Tension Rupture 74.2% Pass

70.5% Pass

Pole + Reinf. TP35.819x34.203x0.6875 Reinf. 7 Tension Rupture 89.1% Pass

Pole + Reinf. TP35.287x34.363x0.75 Reinf. 7 Tension Rupture 87.6% Pass

Pole + Reinf. TP35.795x35.287x0.7375 Reinf. 7 Tension Rupture 89.7% Pass

60.6% Pass

Pole + Reinf. TP33.602x33.556x0.9875 Reinf. 6 Bolt Shear 59.0% Pass

Pole + Reinf. TP33.649x33.602x0.975 Reinf. 7 Bolt Shear 59.2% Pass

Pole + Reinf. TP34.157x33.649x0.9625 Reinf. 7 Tension Rupture 60.8% Pass

85.2% Pass

Pole + Reinf. TP32.725x31.801x0.6 Reinf. 6 Tension Rupture 94.8% Pass

Pole + Reinf. TP33.048x32.725x0.6 Reinf. 6 Tension Rupture 96.8% Pass

Pole + Reinf. TP33.094x33.048x0.8625 Reinf. 10 Bolt Shear 69.2% Pass

70.9% Pass

Pole + Reinf. TP30.324x30.277x0.6 Reinf. 6 Tension Rupture 80.1% Pass

Pole + Reinf. TP31.247x30.324x0.5875 Reinf. 6 Tension Rupture 86.6% Pass

Pole + Reinf. TP31.755x31.247x0.5875 Reinf. 6 Tension Rupture 90.1% Pass

88.8% Pass

Pole + Reinf. TP29.539x28.615x0.7 Reinf. 14 Compression 65.7% Pass

Pole + Reinf. TP29.908x29.539x0.7 Reinf. 14 Compression 68.3% Pass

Pole + Reinf. TP29.954x29.908x0.7625 Reinf. 13 Compression 65.1% Pass

67.2% Pass

Pole + Reinf. TP27.637x27.313x0.5 Reinf. 22 Compression 58.3% Pass

Pole + Reinf. TP27.683x27.637x0.6625 Reinf. 14 Compression 51.4% Pass

Pole + Reinf. TP28.607x27.683x0.65 Reinf. 14 Compression 59.1% Pass

63.3% Pass

Pole + Reinf. TP26.282x26.236x0.5 Reinf. 21 Compression 48.7% Pass

Pole + Reinf. TP27.206x26.282x0.4875 Reinf. 21 Compression 58.5% Pass

Pole + Reinf. TP27.267x27.206x0.4875 Reinf. 21 Compression 59.1% Pass

55.2% Pass

Pole TP22.924x22x0.25 Pole 31.3% Pass

43.5% Pass

Pole TP25.696x24.772x0.25 Pole 73.3% Pass

146 - 141

141 - 136

136 - 131

131 - 126

Pole

TP23.848x22.924x0.25 Pole

TP24.772x23.848x0.25

Pole

Pole

Component

Type
Size Critical Element % Capacity Pass / Fail

5.8% PassPole TP16x16x0.375 Pole

Pole TP16x16x0.375 Pole 20.9% Pass

35.7% PassTP16x16x0.375 Pole

Pole 57.4% Pass

Pole TP26.236x25.696x0.25 Pole

Pole + Reinf. TP27.313x27.267x0.5 Reinf. 22 Compression

Pole + Reinf. TP29.808x28.607x0.6375 Reinf. 14 Compression

Pole + Reinf. TP30.277x29.954x0.7625 Reinf. 13 Compression

Pole + Reinf. TP31.801x31.755x0.6125 Reinf. 6 Tension Rupture

Pole + Reinf. TP33.556x33.094x0.85 Reinf. 10 Tension Rupture

Pole + Reinf. TP34.203x34.157x0.6875 Reinf. 7 Tension Rupture

Pole + Reinf. TP35.841x35.795x1.1 Reinf. 7 Tension Rupture

TP36.718x36.672x1

Overall 98.8% Pass

Summary

Pole 85.3% Pass

Reinforcement 98.8% Pass

81.8% Pass

63.2% Pass

89.2%
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#(()/),+&* $&*'0*&/),+.

8FC@ 9* 9+ 9, 9- 9/ 90 91 92 9*) 9** 9*+ 9*, 9*- 9*. 9*/ 9*1 9*2 9+) 9+* 9++

*/) & *.. 5.8%

*.. & *.) 20.9%

*.) & *-/ 35.7%

*-/ & *-* 31.3%

*-* & *,/ 43.5%

*,/ & *,* 57.4%

*,* & *+/ 73.3%

*+/ & *+,')1 81.8%

*+,')1 & *++'1, 41.2% 48.7% 48.7%

*++'1, & **0'1, 49.5% 58.5% 58.5%

**0'1, & **0'. 50.1% 59.1% 59.1%

**0'. & **0'+. 52.4% 48.5% 55.2% 55.2%

**0'+. & **.'. 55.4% 51.3% 58.3% 58.3%

**.'. & **.'+. 39.8% 51.4% 51.4% 47.0% 47.0%

**.'+. & **)'+. 45.9% 59.2% 59.2% 54.1% 54.1%

**)'+. & *)0'. 49.1% 63.3% 63.3% 57.9% 57.9%

*)0'. & *)+'. 51.0% 65.7% 65.7% 60.1% 60.1%

*)+'. & *))'. 53.0% 68.3% 68.3% 62.5% 62.5%

*))'. & *))'+. 52.8% 64.8% 65.1% 54.1%

*))'+. & 21'. 54.6% 66.5% 67.2% 55.9%

21'. & 21'+. 70.4% 80.1% 65.7%

21'+. & 2,'+. 76.3% 86.6% 71.3%

2,'+. & 2)'. 79.3% 90.1% 74.3%

2)'. & 2)'+. 78.2% 88.9% 58.9%

2)'+. & 1.'+. 83.5% 94.8% 63.2%

1.'+. & 1,'. 85.3% 96.8% 64.6%

1,'. & 1,'+. 58.2% 65.5% 69.2% 52.9%

1,'+. & 1)'0. 60.1% 67.6% 70.9% 54.6%

1)'0. & 1)'. 50.7% 59.0% 56.4% 46.7% 49.1%

1)'. & 1)'+. 50.8% 59.2% 56.6% 46.8% 49.2%

1)'+. & 00'. 52.6% 60.8% 58.9% 48.5% 50.9%

00'. & 00'+. 73.6% 85.2% 58.7% 60.2%

00'+. & 0, 77.1% 89.1% 61.5% 63.1%

0, & /1 75.8% 87.6% 61.8% 63.5%

/1 & /.'+. 77.7% 89.7% 63.4% 65.1%

/.'+. & /. 52.4% 60.6% 59.7% 51.1% 53.7%

/. & /-'+. 52.8% 61.0% 59.4% 51.5% 54.1%

/-'+. & /- 63.2% 68.9% 71.9% 60.1%

/- & /)'. 65.2% 71.5% 74.2% 62.0%

/)'. & /)'+. 62.0% 66.1% 70.5% 58.8%

/)'+. & /)')1 62.1% 65.4% 70.6% 58.9%

/)')1 & .2'1, 60.2% 52.5% 63.9% 68.5% 59.2%

.2'1, & .2')1 60.6% 52.8% 64.3% 68.9% 59.6%

.2')1 & .1'1, 55.6% 52.5% 58.4% 59.0% 63.2% 53.6%

.1'1, & ..'0. 57.1% 53.9% 60.0% 60.5% 65.7% 55.0%

..'0. & ..'- 77.2% 69.6% 74.2% 85.9% 66.7%

..'- & ..'*0 77.3% 69.7% 74.3% 86.1% 66.8%

..'*0 & .)'*0 80.2% 72.4% 77.1% 89.2% 69.4%

.)'*0 & -.'*0 83.0% 75.0% 79.9% 92.3% 72.0%

-.'*0 & -*'+. 85.1% 77.0% 81.9% 94.6% 73.9%

-*'+. & -* 73.2% 71.5% 78.9% 83.0% 65.4% 66.7%

-* & ,2 74.1% 72.4% 79.9% 84.1% 66.3% 67.6%

,2 & ,, 57.0% 61.5% 64.1% 66.1% 65.9% 59.7% 60.8%

,, & ,*'. 58.9% 62.1% 64.7% 66.8% 65.7% 60.3% 61.4%

,*'. & ,*'+. 58.6% 58.6% 64.8% 66.4% 65.9% 59.9% 61.4%

,*'+. & ,)'. 58.9% 58.9% 65.1% 67.6% 66.2% 60.2% 61.7%

,)'. & ,)'+. 60.9% 61.5% 65.8% 70.6% 68.3% 60.3% 62.9%

,)'+. & +.'0. 62.6% 63.2% 67.6% 72.0% 71.1% 62.0% 64.6%

+.'0. & +.'. 85.3% 79.5% 90.4% 98.8% 73.4% 75.6%

+.'. & +.'+. 60.6% 67.0%

+.'+. & +)'+. 62.6% 69.0%

+)'+. & *.'+. 64.5% 70.9%

*.'+. & *)'+. 66.4% 72.7%

*)'+. & .'+. 68.3% 74.5%

.'+. & )'+. 70.1% 76.3%

)'+. & ) 70.2% 76.4%

Note: Section capacity checked in 5 degree increments.

# 4=G=>BIK
;@>IBFE
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Site Compliance Summary 

Compliance Status: COMPLIANT 

Site total MPE% of 
FCC general public 

allowable limit: 
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February 25, 2016 

AT&T Mobility – New England 
Attn: Cameron Syme, RF Manager 
550 Cochituate Road 
Suite 550 – 13&14 
Framingham, MA  06040 

 

Emissions Analysis for Site:  CT5250 – Southington North 

 

EBI Consulting was directed to analyze the proposed AT&T facility located at 626 Spring Street, 
Southington, CT, for the purpose of determining whether the emissions from the Proposed AT&T 
Antenna Installation located on this property are within specified federal limits.  

All information used in this report was analyzed as a percentage of current Maximum Permissible 
Exposure (% MPE) as listed in the FCC OET Bulletin 65 Edition 97-01and ANSI/IEEE Std C95.1. The 

FCC regulates Maximum Permissible Exposure in units of microwatts per square centimeter (µW/cm2). 

The number of µW/cm2 calculated at each sample point is called the power density. The exposure limit 
for power density varies depending upon the frequencies being utilized. Wireless Carriers and Paging 
Services use different frequency bands each with different exposure limits, therefore it is necessary to 
report results and limits in terms of percent MPE rather than power density. 

All results were compared to the FCC (Federal Communications Commission) radio frequency exposure 
rules, 47 CFR 1.1307(b)(1) – (b)(3), to determine compliance with the Maximum Permissible Exposure 
(MPE) limits for General Population/Uncontrolled environments as defined below. 

General population/uncontrolled exposure limits apply to situations in which the general public may be 
exposed or in which persons who are exposed as a consequence of their employment may not be made 
fully aware of the potential for exposure or cannot exercise control over their exposure.  Therefore, 
members of the general public would always be considered under this category when exposure is not 
employment related, for example, in the case of a telecommunications tower that exposes persons in a 
nearby residential area. 

Public exposure to radio frequencies is regulated and enforced in units of microwatts per square 
centimeter (μW/cm2). The general population exposure limits for the 700 and 850 MHz Bands are 
approximately 467 μW/cm2 and 567 μW/cm2 respectively. The general population exposure limit for the 
1900 MHz (PCS), 2100 MHz (AWS) and 2300 MHz (WCS) bands is 1000 μW/cm2. Because each carrier 
will be using different frequency bands, and each frequency band has different exposure limits, it is 
necessary to report percent of MPE rather than power density.  
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Occupational/controlled exposure limits apply to situations in which persons are exposed as a 
consequence of their employment and in which those persons who are exposed have been made fully 
aware of the potential for exposure and can exercise control over their exposure.  Occupational/controlled 
exposure limits also apply where exposure is of a transient nature as a result of incidental passage through 
a location where exposure levels may be above general population/uncontrolled limits (see below), as 
long as the exposed person has been made fully aware of the potential for exposure and can exercise 
control over his or her exposure by leaving the area or by some other appropriate means. 

Additional details can be found in FCC OET 65. 

CALCULATIONS 

Calculations were done for the proposed AT&T Wireless antenna facility located at 626 Spring Street, 
Southington, CT, using the equipment information listed below. All calculations were performed per the 
specifications under FCC OET 65. Since AT&T is proposing highly focused directional panel antennas, 
which project most of the emitted energy out toward the horizon, all calculations were performed 
assuming a lobe representing the maximum gain of the antenna per the antenna manufactures supplied 
specifications, minus 10 dB, was focused at the base of the tower. For this report the sample point is the 
top of a 6 foot person standing at the base of the tower.  

For all calculations, all equipment was calculated using the following assumptions: 

 
1) 2 UMTS channels (850 MHz) were considered for each sector of the proposed installation. 

These Channels have a transmit power of 30 Watts per Channel. 
 
2) 2 UMTS channels (PCS Band – 1900 MHz) were considered for each sector of the proposed 

installation. These Channels have a transmit power of 30 Watts per Channel. 
 
3) 2 GSM channels (850 MHz) were considered for each sector of the proposed installation.  

These Channels have a transmit power of 30 Watts per Channel. 
 
4) 2 GSM channels (PCS Band – 1900 MHz) were considered for each sector of the proposed 

installation. These Channels have a transmit power of 30 Watts per Channel. 
 
5) 2 LTE channels (700 MHz) were considered for each sector of the proposed installation. 

These Channels have a transmit power of 60 Watts per Channel. 
 
6) 2 LTE channels (WCS Band – 2300 MHz) were considered for each sector of the proposed 

installation. These Channels have a transmit power of 60 Watts per Channel. 
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7) 2 LTE channels (PCS Band – 1900 MHz) were considered for each sector of the proposed 
installation. These Channels have a transmit power of 60 Watts per Channel. 

 
8) All radios at the proposed installation were considered to be running at full power and were 

uncombined in their RF transmissions paths per carrier prescribed configuration. Per FCC 
OET Bulletin No. 65 - Edition 97-01 recommendations to achieve the maximum anticipated 
value at each sample point, all power levels emitting from the proposed antenna installation 
are increased by a factor of 2.56 to account for possible in-phase reflections from the 
surrounding environment. This is rarely the case, and if so, is never continuous. 

 
9) For the following calculations the sample point was the top of a six foot person standing at 

the base of the tower. The maximum gain of the antenna per the antenna manufactures 
supplied specifications minus 10 dB was used in this direction.  This value is a very 
conservative estimate as gain reductions for these particular antennas are typically much 
higher in this direction.  
 

10) The antennas used in this modeling are the CCI HPA-65R-BUU-H6, Commscope SBNH-
1D6565C and the KMW AM-X-CD-16-65-00T-RET for transmission in the 700 MHz, 850 
MHz, 1900 MHz (PCS) and2300 MHz (WCS) frequency bands.  This is based on feedback 
from the carrier with regards to anticipated antenna selection. Maximum gain values for all 
antennas are listed in the Inventory and Power Data table below. The maximum gain of the 
antenna per the antenna manufactures supplied specifications, minus 10 dB, was used for all 
calculations.  This value is a very conservative estimate as gain reductions for these particular 
antennas are typically much higher in this direction. 

 
11) The antenna mounting height centerline of the proposed antennas is 157 feet above ground 

level (AGL). 
 
12) Emissions values for additional carriers were taken from the Connecticut Siting Council 

active database. Values in this database are provided by the individual carriers themselves.  

 

 

All calculations were done with respect to uncontrolled / general public threshold limits. 
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        AT&T Site Inventory and Power Data 

Sector: A Sector: B Sector: C 
Antenna #: 1 Antenna #: 1 Antenna #: 1 

Make / Model: 
Commscope     

SBNH-1D6565C 
Make / Model: 

KMW                   
AM-X-CD-16-65-

00T-RET 
Make / Model: 

Commscope     
SBNH-1D6565C 

Gain: 14.45  / 15.85 dBd Gain: 13.85 / 15.25 dBd Gain: 14.45  / 15.85 dBd 
Height (AGL):  157 feet Height (AGL):  157 feet Height (AGL):  157 feet 

Frequency Bands 
850 MHz /         

1900 MHz (PCS) 
Frequency Bands 

850 MHz /           
1900 MHz (PCS) 

Frequency Bands 
850 MHz /          

1900 MHz (PCS) 
Channel Count 4 Channel Count 4 Channel Count 4 

Total TX Power(W): 240 Total TX Power(W): 240 Total TX Power(W): 240 
ERP (W): 7,958.45 ERP (W): 6,931.52 ERP (W): 7,958.45 

Antenna A1 MPE% 1.66 Antenna B1 MPE% 1.44 Antenna C1 MPE% 1.66 

Antenna #: 2 Antenna #: 2 Antenna #: 2 

Make / Model: CCI                    
OPA-65R-LCUU-H6 Make / Model: CCI                    OPA-

65R-LCUU-H6 Make / Model: CCI                    OPA-
65R-LCUU-H6 

Gain: 15.45  / 14.85 dBd Gain: 15.45  / 14.85 dBd Gain: 15.45  / 14.85 dBd 
Height (AGL):  157 feet Height (AGL):  157 feet Height (AGL):  157 feet 

Frequency Bands 
2300 MHz (WCS) / 
1900 MHz (PCS)  

Frequency Bands 
2300 MHz (WCS) / 
1900 MHz (PCS)  

Frequency Bands 
2300 MHz (WCS) / 
1900 MHz (PCS)  

Channel Count 4 Channel Count 4 Channel Count 4 
Total TX Power(W): 240 Total TX Power(W): 240 Total TX Power(W): 240 

ERP (W): 7,874.93 ERP (W): 7,874.93 ERP (W): 7,874.93 
Antenna A2 MPE% 1.24 Antenna B2 MPE% 1.24 Antenna C2 MPE% 1.24 

Antenna #: 3 Antenna #: 3 Antenna #: 3 

Make / Model: 
Commscope     

SBNH-1D6565C 
Make / Model: 

KMW                   
AM-X-CD-16-65-

00T-RET 
Make / Model: 

Commscope     
SBNH-1D6565C 

Gain: 13.65 dBd Gain: 13.35 dBd Gain: 13.65 dBd 
Height (AGL):  157 feet Height (AGL):  157 feet Height (AGL):  157 feet 

Frequency Bands 700 MHz  Frequency Bands 700 MHz  Frequency Bands 700 MHz  
Channel Count 2 Channel Count 4 Channel Count 2 

Total TX Power(W): 120 Total TX Power(W): 120 Total TX Power(W): 120 
ERP (W): 2,780.87 ERP (W): 2,595.26 ERP (W): 2,780.87 

Antenna A3 MPE% 0.94 Antenna B3 MPE% 0.88 Antenna C3 MPE% 0.94 

 

 

 

Site Composite MPE% 
Carrier MPE% 

AT&T – Max per sector 3.84 % 
Sprint 0.94 % 

MetroPCS 0.69 % 
Verizon Wireless 4.20 % 

Nextel 0.48 % 
Site Total MPE %: 10.15 % 

AT&T Sector 1 Total: 3.84 % 
AT&T Sector 2 Total: 3.56 % 
AT&T Sector 3 Total: 3.84 % 

 
Site Total: 10.15 % 

AT&T _ Max  Sectors            
(Sectors A & C) 

# Channels 
Watts ERP 

(Per Channel) 
Height       
(feet) 

Total Power 
Density 

(µW/cm2) 

Frequency 
(MHz) 

Allowable 
MPE 

(µW/cm2) 

Calculated % 
MPE 

AT&T 2300 MHz (WCS) LTE 2 2104.51 157 6.64 2300 1000 0.66 % 

AT&T 1900 MHz (PCS) LTE 2 1832.95 157 5.78 1900 1000 0.58 % 

AT&T 700 MHz LTE 2 1390.44 157 4.38 700 467 0.94 % 

AT&T 850 MHz  UMTS 2 835.84 157 2.64 850 567 0.46 % 

AT&T 1900 MHz (PCS) UMTS 2 1153.78 157 3.64 1900 1000 0.36 % 

AT&T 850 MHz  GSM 2 835.84 157 2.64 850 567 0.46 % 

AT&T 1900 MHz (PCS) GSM 2 1153.78 157 3.64 1900 1000 0.36 % 
      Total: 3.84 % 
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Summary 

All calculations performed for this analysis yielded results that were within the allowable limits for 
general public exposure to RF Emissions.  

The anticipated maximum composite contributions from the AT&T facility as well as the site composite 
emissions value with regards to compliance with FCC’s allowable limits for general public exposure to 
RF Emissions are shown here: 

AT&T Sector Power Density Value (%) 
Sector 1: 3.84 % 
Sector 2: 3.56 % 

Sector 3 : 3.84 % 
AT&T Maximum Total 

(per sector): 
3.84 % 

  
Site Total: 10.15 % 

  
Site Compliance Status:  COMPLIANT 

 

 

The anticipated composite MPE value for this site assuming all carriers present is 10.15% of the 
allowable FCC established general public limit sampled at the ground level. This is based upon values 
listed in the Connecticut Siting Council database for existing carrier emissions. 

FCC guidelines state that if a site is found to be out of compliance (over allowable thresholds), that 
carriers over a 5% contribution to the composite value will require measures to bring the site into 
compliance. For this facility, the composite values calculated were well within the allowable 100% 
threshold standard per the federal government.  

 

 

 

Scott Heffernan 
RF Engineering Director    
 
EBI Consulting 
21 B Street 
Burlington, MA  01803 
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