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1.0 Executive Summary 

A preliminary design noise analysis was conducted for the State College Area Connector Project 
(SCAC) located in Potter and Harris Townships, Centre County, Pennsylvania. The project consists 
of the construction of a new, 4-lane limited access highway that will bypass the existing 2-lane 
section of US 322, connecting the 4-lane section of US 322 at Potters Mills to the 4-lane Mount 
Nittany Expressway in Boalsburg. See Appendix A - Figure 1 ï Project Location Map. 

The purpose of this project is to improve roadway congestion by achieving acceptable Level of 
Service (LOS) and to address safety issues by reducing the predicted crash frequency along the US 
322 corridor between Potters Mills and Boalsburg. Additionally, the project will aim to provide a 
transportation network that meets driver expectations.   

The noise analysis involved the measurement of existing noise levels, modeling of existing (2023) 
and design year (2050) noise conditions, and design year noise impact assessment and noise 
abatement evaluations within the project study area. The proposed project alternatives include a 
No Build Alternative and three Build Alternatives (Central Alternative, North Alternative, and South 
Alternative). Descriptions of each alternative are listed below. 

1.1 Alternative Descriptions 

No Build Alternative 

The No Build Alternative involves taking no action to improve the transportation facilities within the 
US 322 corridor, except for projects ñcommittedò as a programmed project in the current Centre 
County Metropolitan Planning Organizationôs (CCMPOôs) Long Range Transportation Plan (LRTP) and 
the Transportation Improvement Program (TIP). This alternative would maintain the highway in its 
current configuration and could include routine maintenance and repairs. No additional 
improvements would take place along US 322 between Boalsburg and Potters Mills. Although the 
No Build Alternative would not address the projectôs purpose and needs, it was retained for 
comparison purposes. 

Central Alternative 

The western end alignment would be the same for all three alternatives, from the SR 45 interchange 
to just east of the Mountain View Country Club. At the western end, the existing US 322 would 
remain in its current location and the new US 322 4-lane highway would be on the south side of the 
existing US 322. The western end alignment would also include a pedestrian/bicycle trail on the 
north side of the existing US 322. Just east of the Mountain View Country Club, the alignment would 
start to move north of the existing US 322 through the Nittany Farm and around the Kuhn tree 
farm. It would then cross over the existing US 322 and travel south of the Potter Township Athletic 
Complex on the south side of US 322, avoiding the commercial area in Potter Township. From there, 
the alignment crosses Sleepy Creek (stream that drains to Tussey Sink) and starts to move north 
towards the existing US 322. The alignment would return to the existing US 322 alignment near 
Tusseyville. The eastern end would maintain the existing US 322 as the local access road in its 
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current position and the 4-lane highway alignment would be on the south side of the existing US 
322 from approximately Tusseyville to Potters Mills. 

North Alternative 

The western end alignment would be the same for all three alternatives, from the SR 45 interchange 
to just east of the Mountain View Country Club. At the western end, the existing US 322 would 
remain in its current location and the new US 322 4-lane highway would be on the south side of the 
existing US 322. The western end alignment would also include a pedestrian/bicycle trail on the 
north side of the existing US 322. Just east of the Mountain View Country Club, the alignment would 
start to move north of the existing US 322 through the Nittany Farm and around the Kuhn tree 
farm. It would continue through the agricultural fields on the north side of US 322, avoiding the 
commercial area on US 322 in Potter Township. The alignment would return to the existing US 322 
alignment through Tusseyville. The eastern end would maintain the existing US 322 as the local 
access road in its current position and the 4-lane highway alignment would be on the south side of 
the existing US 322 from approximately Tusseyville to Potters Mills. 

South Alternative 

The western end alignment would be the same for all three alternatives, from the SR 45 interchange 
to just east of the Mountain View Country Club. At the western end, the existing US 322 would 
remain in its current location and the new US 322 4-lane highway would be on the south side of the 
existing US 322. The western end alignment would also include a pedestrian/bicycle trail on the 
north side of the existing US 322. Just east of the Mountain View Country Club, the alignment would 
start to move south of the existing US 322 through the Tait Farm and along the side of the Tussey 
Mountain Ridge (Tussey Ridge) behind the neighborhoods and communities along the south side of 
the existing US 322. It would then cross over Sleepy Creek (stream that drains to Tussey Sink) and 
start to move north towards the existing US 322. The alignment would return to the existing US 
322 alignment near Tusseyville. The eastern end would maintain the existing US 322 as the local 
access road in its current position and the 4-lane highway alignment would be on the south side of 
the existing US 322 from approximately Tusseyville to Potters Mills. 

1.2 Alternatives Analysis 

Noise-sensitive land uses were identified and grouped into 56 unique Noise Study Areas (NSAs) to 
facilitate the analysis. As all three Build Alternatives share a common alignment at both the western 
end of the project and at the eastern end where the SCAC will tie into the existing 4-lane sections 
of US 322, 24 of these NSAs are common to all three alternatives. Starting at the western end of 
the project area, NSAs 1 through 16 are common to the western portions of all three alignments. 
In the east, NSAs 30 through 37 are common to the eastern portions of all three alignments. NSAs 
24 (C,S) through NSA 29 (C,S) are common to both the Central and South Alternatives, while the 
remaining 26 NSAs are unique to one of the three alternatives. The results of the analysis for each 
of the alternatives are summarized as follows. 
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No Build Alternative 

As the No Build Alternative involves taking no action to improve the transportation facilities within 
the US 322 corridor, an analysis of the No Build noise levels was only conducted within NSAs and 
for receptors that were evaluated for the three Build Alternative analyses for purposes of 
comparison. There are several regions of noise-sensitive land uses along the existing roadway 
network for which Existing and No Build noise levels were not predicted as none of the three Build 
Alternatives encroached upon these regions. Since the No Build noise level predictions only consider 
the change in traffic along the existing roadway network, design year (2050) noise levels for the 
No Build Alternative were predicted to increase between 1 dBA to 2 dBA (on average) above the 
predicted existing year (2023) noise levels, relative to the traffic volume increases that were 
estimated for the existing roadway network.   

Central Alternative 

Within the 37 NSAs that correspond to the Central Alternative, noise levels at 263 noise receptors 
(representing 498 equivalent residential units [ERU]) were predicted and compared to the Federal 
Highway Administration (FHWA)/Pennsylvania Department of Transportation (PennDOT) noise 
abatement criteria (NAC) to determine noise impacts. 

Noise impacts for the design year (2050) conditions for the Central Alternative were identified within 
11 of the 37 NSAs. A total of 33 receptors (representing 70 ERU) were identified as having noise 
levels either approaching/exceeding NAC or experiencing a substantial increase over existing noise 
levels. Noise barriers to reduce elevated traffic noise levels were evaluated within ten of these NSAs 
to determine feasibility and reasonableness. A noise barrier was unable to be evaluated for two 
noise-impacted parcels along Earlystown Road (SR 45) within NSA 9 without prohibiting driveway 
access to these properties. Noise barriers were determined to be both feasible and reasonable for 
NSAs 11, 15, and 16. Noise barriers were determined to be feasible but not reasonable for NSAs 
14, 17 (C,N), 22 (C), 23 (C), 24 (C,S), 26 (C,S), and 32. Table 1 presents a summary of the results 
of the barrier analyses. 

North Alternative 

Within the 37 NSAs that correspond to the North Alternative, noise levels at 247 noise receptors 
(representing 480 ERU) were predicted and compared to FHWA/PennDOT NAC to determine noise 
impacts. 

Noise impacts for the design year (2050) conditions for the North Alternative were identified within 
10 of the 37 NSAs. A total of 28 receptors (representing 64 ERU) were identified as having noise 
levels either approaching/exceeding NAC or experiencing a substantial increase over existing noise 
levels. Noise barriers to reduce elevated traffic noise levels were evaluated within nine of these 
NSAs to determine feasibility and reasonableness. A noise barrier was unable to be evaluated for 
two noise-impacted parcels along Earlystown Road (SR 45) within NSA 9 without prohibiting 
driveway access to these properties. Noise barriers were determined to be both feasible and 
reasonable for NSAs 11, 15, and 16. Noise barriers were determined to be feasible but not 
reasonable for NSAs 14, 17 (C,N), 32, 41 (N), and 48 (N). A noise barrier was determined to be not 
feasible for NSA 39 (N). Table 1 presents a summary of the results of the barrier analyses. 
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South Alternative 

Within the 38 NSAs that correspond to the South Alternative, noise levels at 258 noise receptors 
(representing 491 ERU) were predicted and compared to FHWA/PennDOT NAC to determine noise 
impacts. 

Noise impacts for the design year (2050) conditions for the South Alternative were identified within 
14 of the 38 NSAs. A total of 37 receptors (representing 73 ERU) were identified as having noise 
levels either approaching/exceeding NAC or experiencing a substantial increase over existing noise 
levels. Noise barriers to reduce elevated traffic noise levels were evaluated within 13 of these NSAs 
to determine feasibility and reasonableness. A noise barrier was unable to be evaluated for two 
noise-impacted parcels along Earlystown Road (SR 45) within NSA 9 without prohibiting driveway 
access to these properties. Noise barriers were determined to be both feasible and reasonable for 
NSAs 11, 15, and 16. Noise barriers were determined to be feasible but not reasonable for NSAs 
14, 17 (S), 24 (C,S), 26 (C,S), 32, 50 (S), 51 (S), 52 (S), 53 (S), and 54 (S). Table 1 presents a 
summary of the results of the barrier analyses. 

Table 1 
  

Noise Barrier Analysis Summary 

Noise 
Study Area 
/ Barrier # 

# 
of Noise 
Impacted 
Equivalent 
Residential 
Units 
(ERU) 

Noise 
Barrier 
Length 
(ft) 

Average 
Noise 
Barrier 
Height 
(ft) 

Noise 
Barrier 
Area 
(ft2) 

Number of 
Benefitting 
Equivalent 
Residential 
Units 
(ERU) 

SF/BR 
(Square 
Feet per 
Benefitted 
ERU) 

Feasible/ 
Reasonable 

NSA 9 2 NA NA NA NA NA No/No 

NSA 11 45 2,590 16 41,430 89 466 Yes/Yes 

NSA 14 1 1,106 12 13,274 1 13,274 Yes/No 

NSA 15 4 1,670 12 18,198 8 2,275 Yes/No 

NSA 16 6 1,374 10 14,379 5 2,876 Yes/No 

NSA 15/16 10 3,483 13 39,771 20 1,989 Yes/Yes 

NSA 17 
(C,N) 1 1,106 16 17,290 1 17,290 Yes/No 

NSA 17 (S) 2 1,283 20 25,662 2 12,831 Yes/No 

NSA 22 (C) 2 4,158 21 87,104 2 43,552 Yes/No 

NSA 23 (C) 6.2 2,216 20 44,076 7.4 5,937 Yes/No 

NSA 24 
(C,S) 1 896 24 21,509 1 21,509 Yes/No 

NSA 26 
(C,S) 1 812 15 12,388 1 12,388 Yes/No 

NSA 32 1 1,002 24 24,052 1 24,052 Yes/No 

NSA 39 (N) 2 2,211 24 53,064 0 NA No/No 
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Noise 
Study Area 
/ Barrier # 

# 
of Noise 
Impacted 
Equivalent 
Residential 
Units 
(ERU) 

Noise 
Barrier 
Length 
(ft) 

Average 
Noise 
Barrier 
Height 
(ft) 

Noise 
Barrier 
Area 
(ft2) 

Number of 
Benefitting 
Equivalent 
Residential 
Units 
(ERU) 

SF/BR 
(Square 
Feet per 
Benefitted 
ERU) 

Feasible/ 
Reasonable 

NSA 41 (N) 1 1,542 24 37,000 1 37,000 Yes/No 

NSA 48 (N) 1 400 12 4,800 1 4,800 Yes/No 

NSA 50 (S) 2 1,396 15 20,746 2 10,373 Yes/No 

NSA 51 (S) 1 1,191 24 28,583 1 28,583 Yes/No 

NSA 52 (S) 1 1,308 16 20,930 1 20,930 Yes/No 

NSA 53 (S) 3.7 1,406 24 33,733 3.7 9,117 Yes/No 

NSA 54 (S) 5 1594 15 23,917 5 4,783 Yes/No 

 

2.0 Introduction 

2.1 Project History 

The State College Area Connector Planning and Environmental Linkages (PEL) Study identified 
transportation needs within southern Centre County, Pennsylvania in a 70 square mile initial study 
area. The study evaluated a range of alternatives to determine how the alternatives addressed the 
Studyôs purpose and need, balanced impacts on the natural and built environment, addressed traffic 
concerns within the overall study area, met engineering considerations such as constructability, 
cost, and considered area planning goals. The PEL Study screened nine corridors to determine the 
best options to advance for National Environmental Policy Act (NEPA) evaluation and preliminary 
engineering. Based on the impact analysis, three corridors were identified (US 322-1S, US 322-
1OEX and US 322-5) to be advanced as reasonable alternatives, and a specific project area was 
developed to initiate detailed field investigations and conduct preliminary engineering investigations 
to address the transportation purpose and needs as part of the NEPA process.  

The final PEL Report was published in June 2023 and Federal Highway Administration (FHWA) 
acknowledged in a letter, dated September 14, 2023, that the PEL Study was consistent with 23 
USC Section 168 and 23 CFR 450.212. As a result, the PEL findings provide a starting point for the 
NEPA studies and preliminary engineering efforts. Additionally, FHWA concurred that an 
Environmental Impact Statement (EIS) was the proper NEPA classification for the State College 
Area Connector project.  

The PEL Study also identified other transportation projects which did not meet the full purpose and 
need identified in the PEL but could provide transportation benefits to the study area roadways 
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independently. One such project was a safety study along PA 45 generally from Boal Ave to PA 144. 
Subsequent to the PEL completion, additional traffic investigations and analysis and coordination 
with local officials for the State College Area Connector project determined that the connector road 
and interior interchange would provide some localized improvements to PA 45. However, it was 
determined that the connector road and associated interchange was not necessary to address the 
projectôs purpose and need, nor did it address corridor wide issues along PA 45. As a result, the 
proposed interior interchange and local road connection was removed from this State College Area 
Connector project and will be considered in the independent PA 45 Corridor Improvements project, 
as appropriate. The State College Area Connector project will advance independently but will not 
preclude the inclusion of a future interior interchange and local road connection should the 
independent safety study along PA 45 determine that it would be beneficial in connection with the 
proposed PA 45 Corridor Improvements project.  

Following the PEL Study, the project area was reduced from 70 square miles to approximately 6 
square miles to encompass the three alternatives proposed to move forward into preliminary 
engineering. 

2.2 Project Location 

The project area is approximately 3,963 acres (6 square miles), extends through the southern 
portion of Centre County, and traverses Potter and Harris Townships. See Appendix A - Figure 1 
ï Project Location Map. The project area is centered on US 322 which provides local access 
through the project area and to regional destinations and beyond. US 322, Mount Nittany 
Expressway at the western end of the project area provides direct access to Interstate 99 (I-99) 
which, in turn, provides access to nearby I-80. US 322 at Potters Mills at the eastern end of the 
project area provides access south to the Harrisburg area and connects to I-81 and I-83. 

2.3 Project Purpose and Need 

Project Purpose  

The purpose of this project is to improve roadway congestion by achieving acceptable Level of 
Service (LOS) and to address safety issues by reducing the predicted crash frequency along the US 
322 corridor between Potters Mills and Boalsburg. Additionally, the project will aim to provide a 
transportation network that meets driver expectations.  

Project Needs 

Å High peak hour traffic volumes cause congestion and result in unacceptable LOS (LOS D 
[rural only], E, F) on US 322 roadway and intersections.  

Å Existing roadway configurations and traffic conditions contribute to safety concerns in 
the project area.  

Å The roadway network and configuration in the project area lacks continuity and does not 
meet driver expectations. 
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2.4 Alternatives 

The three Build Alternatives and No Build Alternative that were considered in the PEL Study and 
recommended to move forward into the NEPA phase of the project were renamed to North, Central 
and South. Following public and agency involvement, refinements were made to all three Build 
Alternatives. Descriptions of each alternative are provided above in Section 1.0. Appendix A - 
Figure 2 ï Project Area Map presents the three Build Alternatives within the SCAC project area. 

All highway noise impact assessment procedures, NAC, and documentation are in accordance with 
PennDOTôs ñPublication #24: Project Level Highway Traffic Noise Handbook,ò May 2019. PennDOT 
guidelines are in accordance with FHWA regulations at 23 CFR 772. 

As defined in 23 CFR, Part 772 and PennDOT Publication #24, this project is classified as a Type I 
Project due to the construction of a highway on new location. For Type I Projects, a detailed highway 
traffic noise analysis to assess highway traffic noise impacts and to give consideration to the 
appropriate avoidance and/or abatement measures is required. This report presents a summary of 
the steps involved in the traffic noise analysis and includes a description of noise terminology, the 
applicable standards and criteria, noise monitoring and modeling methodology, noise impact 
evaluation, construction noise considerations, and information for local government officials. 

3.0 Fundamentals of Sound and Methodology 

3.1 Fundamentals Of Sound 

Sound is the vibration of air molecules in waves similar to ripples on water. When these vibrations 
reach our ears, we hear what we call sound. Noise is defined as ñunwanted sound.ò Therefore, it 
can be considered a psychological phenomenon and not a physical one. The roar of racecars adds 
to the excitement of spectators and hence would be considered sound. This same roar may annoy 
nearby neighbors, thereby becoming noise. Factors playing a role in the perception of sound include 
magnitude, amplitude, duration, frequency, source, and receiver. 

The intensity or loudness of sound is measured in units referred to as decibels (dB). Sound waves 
are created by the rapid movement of an object, and the rate at which the object moves back and 
forth is called its frequency, measured in hertz (Hz). While the human ear can detect sounds from 
about 20 to 20,000 Hz, it is more sensitive to frequencies between 500 and 4,000 Hz. To account 
for this occurrence, the A-weighted scale has been developed to place an emphasis on those 
frequencies which are more detectable to the human ear. The A-weighted scale, which has been in 
existence for over 40 years, is generally used in community and city noise ordinances and is 
expressed in units of dBA (decibels in the A-weighting). Researchers have established a correlation 
between the measurement of sound, the A-weighted decibel (dBA), and its associated perceived 
human response. Figure A represents this correlation of qualitative and quantitative descriptions. 
The A-weighted scale weighs the sound measurement unit of decibels to match the response of the 
human ear. It accounts for the fact that sounds of equal amplitude, but different frequencies are 
not necessarily perceived to be equally loud.  
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Figure A 
  

Common Sound Levels 
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Because sound is actually an energy level, it 
must be recorded on a logarithmic scale and 
expressed in logarithmic units (dB). Given this 
scale, a doubling of a noise source will result in 
a three-decibel increase in total level (i.e., 50 
dBA + 50 dBA = 53 dBA, not 100 dBA). 
Typically, a change in sound level between 2 
and 3 dBA is barely perceptible while a change 
of 5 dBA is readily noticeable by most people. 
A 10 dBA increase is usually perceived as a 
doubling of loudness and, conversely, noise is 
perceived to be reduced by one-half when a 
sound level is reduced by 10 dBA. 

The principal noise sources of highway vehicles 
are the exhaust system, engine, and tires. 
Exhaust noise is typically controlled by 
mufflers, assuming that they are used and are 
functioning properly. Engine noise can be 
controlled only by vehicle manufacturers and 
proper maintenance, factors over which 
PennDOT has no control. Tire noise is 
generated by the interaction of each vehicleôs 
tires with the road surface. Engine and exhaust 
noise are usually louder than tire noise at 
vehicular speeds under 30 miles per hour 
(mph). The reverse is normally true for 
vehicular speeds over 30 mph. Highways are 
typically dominated by tire noise while local 
streets are typically dominated by engine and 
exhaust noise. The overall noise level 
generated by vehicles on a highway depends 
on the number of vehicles, the speed of the 
vehicles, and the types of vehicles. Figure B 
depicts generally how these factors influence 
noise levels. 

3.2 Methodology 

The first step of the final design noise analysis is to assess the existing acoustical environment. 
Noise monitoring of existing conditions is the primary means of establishing background noise levels 
and propagation characteristics throughout the project area. The initial phase of the monitoring 
process is the identification and selection of noise-sensitive receptors. Sensitive receptors are 
defined as those land uses which are especially susceptible to noise impacts. These may include 
hospitals, schools, residences, motels, hotels, recreational areas, parks, and places of worship. The 
sensitive receptors identified within the project study are considered Activity Categories B, C, and 

Figure B 
  

Traffic Noise Relationships 
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E as defined by the FHWA traffic noise regulations (23 CFR Part 772) and are summarized in Table 
2. This table provides a brief description of the various activity categories as well as the absolute 
federal/state noise criteria for each.  

Upon selection of noise-sensitive receptors, monitoring of the existing acoustical environment at 
these receptors is conducted. All monitoring for this project was performed using RION CO., LTD. 
NL-52 sound level meters. This equipment meets all requirements of the American National 
Standard Specification for Sound Level Meters, ANSI S1.4-1983 (R1990), Type 1. 

Noise measurements were in the A-weighted scale and reported in decibels (dBA). The data 
collection procedure involved equivalent sound level (Leq) measurements in consecutive 1-minute 
intervals for a 15-minute monitoring period. This method allows individual time intervals that include 
noise events unrelated to traffic noise (such as aircraft overflights) to be excluded from 
consideration. Hourly average noise levels [Leq(h)] were derived at each location from the 15-
minute Leq values. Existing noise measurements were collected under meteorologically acceptable 
conditions when the pavement was dry and winds were calm or light. Additional data collected at 
each monitoring location included atmospheric conditions such as wind speed, humidity, and 
ambient temperature. Monitoring was conducted in accordance with the U.S. Department of 
Transportation, FHWA ñNoise Measurement Handbook,ò FHWA Report No. FHWA-HEP-18-065, June 
2018 and PennDOT Publication #24. 

Table 2 
  

Noise Abatement Criteria 
Hourly A-Weighted Sound Level in Decibels (dBA) 

 

Activity 
Category Leq(h)1 Description of Activity Category 

A 57 (Exterior) 

Lands on which serenity and quiet are of extraordinary significance 
and serve an important public need and where the preservation of 
those qualities is essential if the area is to continue to serve its 
intended purpose. 

B2 67 (Exterior) Residential 

C2 67 (Exterior) 

Active sport areas, amphitheaters, auditoriums, campgrounds, 
cemeteries, day care centers, hospitals, libraries, medical facilities, 
parks, picnic areas, places of worship, playgrounds, public meeting 
rooms, public or nonprofit institutional structures, radio studios, 
recording studios, recreation areas, Section 4(f) sites, schools, 
television studios, trails, and trail crossings. 

D 52 (Interior) 

Auditoriums, day care centers, hospitals, libraries, medical facilities, 
places of worship, public meeting rooms, public or nonprofit 
institutional structures, radio studios, recording studios, schools, and 
television studios. 

E2 72 (Exterior) Hotels, motels, offices, restaurants/bars, and other developed lands, properties or activities not included in A, B, or C. 
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Activity 
Category Leq(h)1 Description of Activity Category 

F -- 

Agriculture, airports, bus yards, emergency services, industrial, 
logging, maintenance facilities, manufacturing, mining, rail yards, 
retail facilities, shipyards, utilities (water resources, water treatment, 
electrical), and warehousing. 

G -- Undeveloped lands that are not permitted. 

1 Impact thresholds should not be used as design standards for noise abatement purposes. 
2 Includes undeveloped lands permitted for this activity category. 
Source:  23 CFR Part 772 

Traffic counts are also taken on roadways which significantly contribute to the overall noise levels 
during the monitoring period. Traffic is grouped into one of three categories: cars, medium trucks, 
and heavy trucks. Medium trucks are defined as vehicles having two axles and six wheels (between 
4,500 and 12,000 kilograms [Kg]). Heavy trucks are vehicles having three or more axles (greater 
than 12,000 Kg); cars are the remainder. 

Upon completion of noise monitoring, a computer model of the existing roadway network and 
monitored receptors is constructed using data from digital topographical maps, highway design files, 
traffic volumes recorded in the field, and surveying (Global Positioning System [GPS]) of existing 
terrain. Modeling of the project area is accomplished by applying the FHWA Traffic Noise Model 
(TNM) computer model, Version 2.5. This program is described in the U.S. Department of 
Transportation ñFHWA Traffic Noise Model Userôs Guide,ò FHWA-PD-96-009 (January 1998). The 
model has been established as a reliable tool for representing noise generated by highway traffic. 

To represent the actual conditions, a numerical coordinate system of the roadway network and 
receivers is used. The TNM computer model uses a three-dimensional, Cartesian coordinate (X, Y, 
and Z) system to represent the roadways, terrain features, and receivers in the study area. Noise 
levels can then be predicted for various scenarios of traffic flow, geometrics, and topography. In 
addition to the definition of physical features within the coordinate geometry system, traffic volumes 
and speeds for each of the three vehicle types are entered into the model as two other categories 
of input variables. 

The modeling process continues with model validation in accordance with PennDOT procedures. This 
is performed by comparing the monitored noise levels with noise levels generated by the computer 
model, using the traffic volumes and speeds that were collected during the monitoring process. This 
comparison ensures that reported changes in noise levels between future and existing conditions 
are due to changes in conditions and do not erroneously reflect discrepancies between the modeling 
and monitoring techniques. A difference between the monitored and modeled levels of three decibels 
or less is considered acceptable (this is the limit of change detectable by typical human hearing) 
and is used by PennDOT as the validation benchmark. Following validation of the existing conditions 
models, additional modeling sites are added to thoroughly predict existing noise levels throughout 
the project and to determine the baseline sound-level data at these modeling sites where no field 
measurements were made. 

The next step in the noise analysis is to project future, design year noise levels with the proposed 
alignment in place and determine if the future levels will approach or exceed the NAC. If the criteria 
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are approached or exceeded at any receptor (or residence represented by that receptor), abatement 
considerations are warranted to attempt to provide a substantial noise reduction at the noise-
impacted receptor. The future design model is created by adding the roadway design into the 
existing conditions model. Projected design year traffic volumes, compositions, and speeds are 
assigned to all roadways, and future noise levels are predicted. 

After future noise levels have been predicted, mitigation analysis is performed. The three steps of 
mitigation analysis are determining where noise abatement consideration is warranted, determining 
if noise abatement is feasible, and determining if noise abatement is reasonable. Abatement 
consideration is warranted where future noise levels have been predicted to exceed the NAC. Federal 
procedures require the state to specify the level which ñapproachesò the criteria.  PennDOT defines 
approaching as within 1 dBA of the NAC. In addition, federal procedures stipulate that abatement 
considerations are required if the project results in a ñsubstantial noise increaseò above existing 
conditions. PennDOT regulations state that if a future predicted noise level at any given receptor 
approaches or exceeds the appropriate abatement criterion or if future predicted traffic noise levels 
substantially exceed the existing noise levels by 10 dBA or greater, abatement considerations are 
required.  

After identifying areas where abatement consideration is warranted, the feasibility of potential 
mitigation is then analyzed. Feasibility deals with engineering considerations; specifically, can a 
substantial noise reduction be achieved given the conditions of a specific location. Feasibility 
questions include: 

1) Can a noise reduction of at least 5 dB(A) be achieved at the majority of impacted receptor 
units (i.e., 50% or greater)? 

2) Can the noise barrier be designed and physically constructed at the proposed location? 

3) Can the noise barrier be constructed without causing a safety problem? 

4) Can the noise barrier be constructed without restricting access to vehicular or pedestrian 
travel? 

5) Can the noise barrier be constructed in a manner that allows for access for required 
maintenance and inspection operations? 

6) Can the noise barrier be constructed in a manner that allows utilities to adequately function? 

7) Can the noise barrier be constructed in a manner that allows drainage features to adequately 
function? 

If the proposed mitigation scenario (typically vertical concrete barriers or earth berms) can satisfy 
these requirements, the mitigation is considered feasible. 

If mitigation has been determined to be feasible, the reasonableness of the mitigation is analyzed. 
Reasonableness is a more subjective criterion than feasibility. This determination takes into account 
the cost-effectiveness of the mitigation, acoustic performance, and the desires of individuals 
representing benefited receptors ï recipients of noise abatement who would experience a 5 dBA 
reduction or greater in sound level. A formal solicitation of the viewpoints of benefitted property 
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owners and residents occurs after an approved draft of the Final Design Noise Analysis Report has 
been shared with the public. If the majority of benefited receptors do not want the noise barrier, it 
is considered to be not reasonable. If the abatement effectiveness is less than or equal to 2,000 
square feet (ft2) per benefited receptor (BR), it is considered reasonable (pending public input). In 
addition to the required 5 dBA reduction at a majority of impacted receptors, at least one benefited 
receptor requires a 7 dBA reduction. Other optional factors related to noise barriers should be 
evaluated for reasonableness including: 

1) Noise barrier height and length consistent with National Environmental Policy Act (NEPA) 
document recommendations (if recommendations were made) 

2) Line-of-site option 

3) Optimized noise barrier option 

4) Where noise barriers are proposed on bridge parapets, provide an option which models the 
standard ten-foot-high parapet mounted wall (ten feet, measured from the top of the 
parapet) 

5) Any other options deemed necessary 

Additional information regarding optional factors related to noise barriers can be found in PennDOT 
Publication #24. Following is a discussion of the existing conditions, predicted future conditions, 
and mitigation alternatives and recommendations. 

4.0 Existing Noise Environment 

4.1 Short-Term Noise Monitoring 

Short-term noise monitoring is not a process to determine design year noise impacts or barrier 
locations. Short-term noise monitoring provides a level of consistency between what is present in 
real-world situations and how that is represented in the computer noise model. Short-term 
monitoring does not need to occur within every NSA to validate the computer noise model.  

Short-term noise measurements of 15 minutes in duration were obtained at 50 locations on October 
25, October 31, November 15, November 16, 2023, and on May 1 and May 2, 2024. A summary of 
the short-term noise monitoring results is presented in Table 3. For each site, the table lists the 
site identification number, location, date and time of measurement, and measured sound level. 
Seven additional short-term sites in which noise measurements were collected have not been 
included in this report as these sites were associated with earlier alternative considerations and 
were outside of the final modeling limits and no longer relevant to the Build Alternatives. The prior 
numbering scheme of ST-01 through ST-57 was retained for work-flow continuity. 
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Table 3 
  

Short-Term Noise Monitoring Summary 
 

NSA Site 
ID Site Description Date Time 

Sound 
Level 
(dBA) 

8 ST-01 137 Kaywood Dr 10/25/2023 10:55 AM 51.0 

8 ST-02 180 Indian Hill Rd 10/25/2023 10:55 AM 60.1 

8 ST-03 169 Indian Hill Rd 10/25/2023 10:55 AM 53.7 

3 ST-04 513 Belle Ave, 10/25/2023 11:55 AM 57.6 

3 ST-05 512 Belle Ave 10/25/2023 11:55 AM 53.2 

3 ST-06 220 Beacon Cir 10/25/2023 11:55 AM 57.6 

3 ST-07 204 Beacon Cir 10/25/2023 11:55 AM 54.5 

3 ST-08 120 Beacon Cir 10/25/2023 12:44 PM 49.5 

3 ST-09 142 Beacon Cir 10/25/2023 12:44 PM 52.1 

3 ST-10 160 Beacon Cir 10/25/2023 12:44 PM 48.1 

3 ST-11 170 Beacon Cir 10/25/2023 12:44 PM 50.2 

11 ST-12 857 Jack's Mill Dr 10/25/2023 2:12 PM 62.6 

11 ST-13 176/190 Faith Circle 10/25/2023 2:12 PM 58.5 

11 ST-14 102 Jack's Mill Dr 10/25/2023 2:12 PM 66.3 

11 ST-15 101 Jack's Mill Dr 10/25/2023 2:12 PM 69.3 

15 ST-16 191 Meadow Lark Ln 10/31/2023 12:45 PM 47.2 

15 ST-17 180 Meadow Lark Ln 10/31/2023 12:45 PM 55.3 

16 ST-18 121 Roundhill Rd 10/31/2023 12:45 PM 47.0 

16 ST-19 158 Roundhill Rd 10/31/2023 12:45 PM 50.9 

17 (C,N), 17 (S) ST-20 190 Somerset Dr 10/31/2023 12:45 PM 47.2 

49 (S) ST-21 156 Three Springs Ln 10/31/2023 12:45 PM 57.2 

4 ST-22 889 Ashworth Ln 11/15/2023 11:24 AM 58.6 

4 ST-23 874/876 Ashworth Ln 11/15/2023 11:24 AM 55.5 

5 ST-24 837 Brookside Dr, 11/15/2023 11:24 AM 51.9 

7 ST-25 926 Boal Ave 11/15/2023 11:24 AM 59.2 

NONE ST-26 237 Timberwood Trail 11/15/2023 12:33 PM 42.6 

NONE ST-27 lot near 167 Timberwood Trail 11/15/2023 12:33 PM 50.4 

51 (S) ST-28 155 Laurel Meadow Ln 11/15/2023 12:33 PM 38.2 

19 (C) ST-29 105 Laurel Meadow Ln 11/15/2023 12:33 PM 51.9 
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NSA Site 
ID Site Description Date Time 

Sound 
Level 
(dBA) 

53 (S) ST-34 Potter Township Athletic 
Complex (Emery Field) 11/16/2023 1:32 PM 43.3 

22 (C), 54 (S) ST-35 124 Zerby Rd 11/16/2023 1:32 PM 39.9 

NONE ST-36 2011 General Potter Hwy 11/16/2023 1:32 PM 68.9 

39 (N) ST-38 162 Wagner Rd 11/16/2023 4:31 PM 54.9 

NONE ST-41 110 Sawdust Dr 11/16/2023 4:31 PM 64.1 

26 (C,S) ST-42 126 Tussey Meadow Lane 5/1/2024 2:43 PM 57.5 

47 (N) ST-43 125 Colyer Estates Drive 5/1/2024 2:43 PM 60.6 

28 (C,S), 46 (N) ST-44 112 Neff Road 5/1/2024 2:43 PM 62.4 

27 (C,S) ST-45 250 Church Hill Road 5/1/2024 2:43 PM 51.0 

29 (C,S) ST-46 115 Black Walnut Lane 5/1/2024 4:25 PM 61.8 

29 (C,S) ST-47 109 Addleman Circle 5/1/2024 4:25 PM 72.1 

30 ST-48 117 Young Lane 5/1/2024 4:25 PM 59.9 

31 ST-49 2452 General Potter Hwy 5/1/2024 4:25 PM 65.9 

NONE ST-50 329 Dogtown Road 5/2/2024 2:45 PM 53.9 

NONE ST-51 397 Mountain Back Road 5/2/2024 2:45 PM 49.4 

32 ST-52 108 Cider Press Road 5/2/2024 2:45 PM 67.1 

DISPLACED ST-53 2606 General Potter Hwy 5/2/2024 2:45 PM 68.4 

34 ST-54 2643 General Potter Hwy 5/2/2024 4:35 PM 61.7 

35 ST-55 422 Mountain Back Road 5/2/2024 4:35 PM 59.1 

DISPLACED ST-56 106 Skyview Drive 5/2/2024 4:35 PM 60.9 

37 ST-57 115 Miller Road 5/2/2024 4:35 PM 59.6 

The location of each noise monitoring site is presented Appendix A ï Figure 3 - Noise Study 
Areas and Noise Receptor Locations. Additional noise monitoring data (site sketches, meter 
printouts, and calibration certificates) are located in Appendices C through E. The measured 
sound levels in the project area ranged from 38 to 72 dBA. Traffic noise from US 322 was audible 
at all of the monitoring sites, with it being the dominant source of noise at a majority of the 
locations. At several of the sites, such as ST-26, ST-28, ST-35, ST-38, and ST-50, US 322 traffic 
noise was a minor component of the overall acoustic environment based on the distance between 
the roadway and the site with other more local noise sources such as agricultural activity and wildlife 
(birds, insects) providing equal or greater acoustic contributions. Site specific details for each 
monitoring site are documented on the site sketches in Appendix C.  
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4.2 Noise Model Validation 

Noise monitoring data are primarily utilized to validate the computer model used to predict existing 
and future levels. Upon measurement of the existing noise levels, a three-dimensional noise model 
of the existing roadway network was constructed which incorporates all significant terrain features 
that define the propagation path between the roadway and noise-sensitive receptors. Traffic 
volumes, composition, and speeds observed during the short-term monitoring periods were used as 
inputs to generate the validation models sound levels. A difference of Ñ3 dBA or less between the 
measured noise levels and the computer modeled noise levels is considered acceptable, as this is 
the limit of change detectable by the typical human ear. This computer model validation verifies 
that the sound propagation paths within the model are accurate and that the modeling techniques 
are correct and ensures that reported changes between the existing and future design year 
conditions are due to changes in traffic or propagation path as opposed to discrepancies between 
monitoring and modeling techniques. 

The model validation was performed for the existing traffic conditions observed and recorded during 
the measurement period. As these noise measurements were not necessarily obtained during the 
existing loudest hour, the existing noise levels obtained during the 15-minute short-term monitoring 
session were not reported as the projectôs existing noise levels. Instead, the validated existing 
conditions TNM was used to generate existing loudest-hour noise levels by using Peak Hour Volumes 
and truck percentages supplied by traffic engineers as model inputs. 

A summary of the model validation is presented in Table 4. Noise levels at 47 of the 50 monitored 
locations were significantly influenced enough by traffic noise from US 322 (and SR 45) such that 
traffic noise was able to be accurately modeled within the acceptable Ñ3 dBA range. For monitoring 
site ST-35, located approximately 2,400 feet from US 322, traffic noise was barely audible at the 
monitoring location and the site was not able to be validated in TNM. Although ST-35 was unable 
to be validated, it was determined through professional judgment that modeled loudest-hour noise 
levels in the vicinity of ST-35 (receptors within NSA 22 (C) and NSA 54 (S)) were satisfactory to 
establish an accurate substantial noise increase NAC for these receptors and the monitored noise 
level was not used to represent existing conditions. For monitoring sites ST-38 and ST-50, noise 
from nearby agricultural activity was equal or greater in magnitude than US 322 traffic noise and 
neither of these sites were able to be validated in TNM. Although ST-38 was unable to be validated, 
it was determined through professional judgment that the monitored noise level at ST-38 did not 
accurately represent the average existing conditions within NSA 39 (N) as the agricultural activity 
was of a temporary nature. Therefore, the monitored data at ST-38 was not used to establish the 
substantial noise increase NAC for receptors within NSA 39 (N). Although ST-50 was unable to 
validated, the noise-sensitive land use near ST-50 was outside of the noise analysis study area and 
not evaluated as part of this traffic noise analysis. Therefore, although data from ST-50 was included 
in the documentation, it was not used in the analysis. 
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Table 4 
  

Noise Model Validation 
 

NSA Site 
ID 

Measured 
Noise Level 
(dBA) 

Calculated 
Noise Level 
(dBA) 

Difference 
(dBA) 

Validated? 
(+/- 3 dBA) 

* Monitored noise level was unable to be accurately modeled at this site. 

у {¢πлм рмΦл роΦо нΦо ¸Ŝǎ 

у {¢πлн слΦм рфΦр πлΦс ¸Ŝǎ 

у {¢πло роΦт рпΦл лΦо ¸Ŝǎ 

о {¢πлп ртΦс ртΦн πлΦп ¸Ŝǎ 

о {¢πлр роΦн ррΦф нΦт ¸Ŝǎ 

о {¢πлс ртΦс рфΦл мΦп ¸Ŝǎ 

о {¢πлт рпΦр ррΦт мΦн ¸Ŝǎ 

о {¢πлу пфΦр пфΦр лΦл ¸Ŝǎ 

о {¢πлф рнΦм рлΦт πмΦп ¸Ŝǎ 

о {¢πмл пуΦм рлΦф нΦу ¸Ŝǎ 

о {¢πмм рлΦн рнΦо нΦм ¸Ŝǎ 

мм {¢πмн снΦс соΦу мΦн ¸Ŝǎ 

мм {¢πмо руΦр смΦр оΦл ¸Ŝǎ 

мм {¢πмп ссΦо стΦп мΦм ¸Ŝǎ 

мм {¢πмр сфΦо суΦн πмΦм ¸Ŝǎ 

мр {¢πмс птΦн птΦр лΦо ¸Ŝǎ 

мр {¢πмт ррΦо роΦп πмΦф ¸Ŝǎ 

мс {¢πму птΦл пфΦн нΦн ¸Ŝǎ 

мс {¢πмф рлΦф роΦн нΦо ¸Ŝǎ 

мт ό/ΣbύΣ 
мт ό{ύ 

{¢πнл птΦн пуΦн мΦл ¸Ŝǎ 

пф ό{ύ {¢πнм ртΦн рфΦс нΦп ¸Ŝǎ 

п {¢πнн руΦс ртΦл πмΦс ¸Ŝǎ 

п {¢πно ррΦр рпΦп πмΦм ¸Ŝǎ 

р {¢πнп рмΦф рпΦс нΦт ¸Ŝǎ 
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NSA Site 
ID 

Measured 
Noise Level 
(dBA) 

Calculated 
Noise Level 
(dBA) 

Difference 
(dBA) 

Validated? 
(+/- 3 dBA) 

* Monitored noise level was unable to be accurately modeled at this site. 

т {¢πнр рфΦн руΦн πмΦл ¸Ŝǎ 

bhb9 {¢πнс пнΦс пнΦо πлΦо ¸Ŝǎ 

bhb9 {¢πнт рлΦп рмΦо лΦф ¸Ŝǎ 

рм ό{ύ {¢πну оуΦн офΦт мΦр ¸Ŝǎ 

мф ό/ύ {¢πнф рмΦф рпΦо нΦп ¸Ŝǎ 

ро ό{ύ {¢πоп поΦо прΦу нΦр ¸Ŝǎ 

нн ό/ύΣ рп 
ό{ύ {¢πорϝ офΦф ппΦм пΦн bƻ 

bhb9 {¢πос суΦф стΦм πмΦу ¸Ŝǎ 

оф όbύ {¢πоуϝ рпΦф прΦт πфΦн bƻ 

bhb9 {¢πпм спΦм снΦр πмΦс ¸Ŝǎ 

нс ό/Σ{ύ {¢πпн ртΦр рсΦп πмΦм ¸Ŝǎ 

пт όbύ {¢πпо слΦс соΦм нΦр ¸Ŝǎ 

ну ό/Σ{ύΣ 
пс όbύ 

{¢πпп снΦп слΦс πмΦу ¸Ŝǎ 

нт ό/Σ{ύ {¢πпр рмΦл пфΦф πмΦм ¸Ŝǎ 

нф ό/Σ{ύ {¢πпс смΦу снΦл лΦн ¸Ŝǎ 

нф ό/Σ{ύ {¢πпт тнΦм тлΦс πмΦр ¸Ŝǎ 

ол {¢πпу рфΦф слΦл лΦм ¸Ŝǎ 

ом {¢πпф срΦф спΦр πмΦп ¸Ŝǎ 

bhb9 {¢πрлϝ роΦф пуΦу πрΦм bƻ 

bhb9 {¢πрм пфΦп рлΦт мΦо ¸Ŝǎ 

он {¢πрн стΦм ссΦс πлΦр ¸Ŝǎ 

5L{t[!/95 {¢πро суΦп стΦн πмΦн ¸Ŝǎ 

оп {¢πрп смΦт спΦн нΦр ¸Ŝǎ 

ор {¢πрр рфΦм ртΦл πнΦм ¸Ŝǎ 

5L{t[!/95 {¢πрс слΦф соΦл нΦм ¸Ŝǎ 
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NSA Site 
ID 

Measured 
Noise Level 
(dBA) 

Calculated 
Noise Level 
(dBA) 

Difference 
(dBA) 

Validated? 
(+/- 3 dBA) 

* Monitored noise level was unable to be accurately modeled at this site. 

от {¢πрт рфΦс рфΦл πлΦс ¸Ŝǎ 

4.3 Noise Study Area Determination 

A Noise Study Area (NSA) is defined as a group of receptors exposed to similar noise sources and 
levels; traffic volumes, traffic mix, and speed; and topographic features. There are 56 distinct and 
unique geographic areas within the project area containing noise-sensitive land uses that can be 
considered similar in acoustical environment with respect to the proposed alternatives. With the 
consideration that both the western and eastern portion of the three proposed alternatives share a 
common footprint, approximately half of these NSAs are common to all three of the alternatives, 
with 16 common NSAs in the western half of the project area (NSAs 1 through 16) and 8 common 
NSAs in the eastern half of the project area (NSAs 30 through 37). These common NSAs are 
identified by only their NSA number without any alphabetical suffix. The remaining 32 NSAs are 
unique to either one or a combination of two of the proposed alternatives and are identified by their 
NSA number along with a suffix identifying which alternative they correspond to, such as NSA 24 
(C,S), NSA 38 (N), or NSA 50 (S). Numbering of the NSAs begins in the western portion of the 
project, with the NSA identification increasing as the project is followed to the east. All noise-
sensitive land uses within 500 feet of the proposed highway improvements are included in one of 
the 56 NSAs. Any parcel not included within an NSA was determined to be either Activity Category 
F or G, neither of which is noise-sensitive. Appendix A ï Figure 3 - Noise Study Areas and 
Noise Receptor Locations presents each of the NSAs within the project area, specific to each of 
the three alternatives. 

4.4 Traffic Data for Noise Prediction 

For calculation of the existing loudest-hour noise levels within each NSA, additional noise receptor 
locations are modeled to provide a comprehensive basis of comparison for the analysis of noise 
impacts from the existing and future project conditions. Using the appropriate loudest-hour traffic 
data, existing and future traffic noise levels were predicted for the measurement sites and the 
additional receptor locations. 

The traffic data used in the noise analysis must produce sound levels representative of the loudest 
hour of the day in the future design year. Traffic data (including AM Peak Hour and PM Peak Hour 
volumes, truck percentages, critical turning movements, and speed limits for both the Existing 
[2023] and the Design Year [2050]) for all major roadways in the local network were supplied by 
Johnson, Mirmiran & Thompson, Inc.  

A comparison of the AM Peak Hour and PM Peak Hour traffic data determined that PM Peak Hour 
traffic volumes were consistently higher compared to AM Peak Hour traffic volumes for the majority 
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of roadway links that were evaluated. As a result, the PM Peak Hour volumes were chosen for the 
analysis. All traffic data used for the noise analysis is provided in Appendix F. 

4.5 Existing Conditions 

The discussion of existing conditions that follows, as well as the design year impact determination 
and mitigation consideration in the following section, will be discussed for each NSA, starting with 
the NSAs that were analyzed for the Central Alternative, followed by the unique NSAs associated 
with the North Alternative and then the South Alternative. 

4.5.1 NSA 1 

NSA 1 is located in the western portion of the project area, immediately southwest of the SR 45 
and US 322 Business intersection and is common to all three alternatives. It is comprised of five 
Activity Category B noise receptors representing seven residential units along East Main Street and 
Loop Road and two Activity Category E noise receptors representing outside dining areas at Kelly's 
Steak & Seafood and ñThe Barò, each representing one Equivalent Residential Unit (ERU). The ERU 
value of 1 ERU for each of these Activity Category E noise receptors was determined using the 
methodology outlined in Appendix E of PennDOTôs ñPublication #24: Project Level Highway Traffic 
Noise Handbook.ò Each receptor was assigned an estimated usage of 25-person capacity with an 
average use factor of 0.25 for 12 hours per day, equating to 75 person-hours per day for each 
receptor. Assuming this usage for 210 days of the year (7 months per year, 7 days per week) 
equates to 15,750 person-hours per year for each receptor. Dividing this value by the Table E5, 
Row L constant of 13,578 yields 1 ERU value (rounded down from 1.16) for each receptor.  

Existing traffic noise levels within NSA 1 for these Activity Category B and E land uses are not 
predicted to approach or exceed the FHWA/PennDOT NAC of 67 dBA and 72 dBA, with existing PM 
Peak Hour traffic noise levels modeled between 49 dBA and 68 dBA. Traffic noise from US 322 
Business and SR 45 is the dominant source of noise within the existing acoustic environment of NSA 
1. 

4.5.2 NSA 2 

NSA 2 is located in the western portion of the project area within the northwest quadrant of the SR 
45 and US 322 Business intersection and is common to all three alternatives. It is comprised of 11 
Activity Category B noise receptors representing 2 single family residential parcels along Harpster 
Lane and 24 residential units along Beacon Circle and Glory Way within the multifamily Liberty Hill 
development. 

Existing traffic noise levels within NSA 2 for these Activity Category B land uses are not predicted 
to approach or exceed the FHWA/PennDOT NAC of 67 dBA, with existing PM Peak Hour traffic noise 
levels modeled between 42 dBA and 60 dBA. Traffic noise from US 322 Business and SR 45 is the 
dominant source of noise within the existing acoustic environment of NSA 2. 
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4.5.3 NSA 3 

NSA 3 is located in the western portion of the project area within the northwest quadrant of the SR 
45 and US 322 interchange and is common to all three alternatives. It is comprised of 27 Activity 
Category B noise receptors representing 9 single family residential parcels along Belle Ave and 
Kimport Ave and 81 residential units within the multifamily Liberty Hill development. Existing traffic 
noise levels of 58 dBA, 53 dBA, 58 dBA, 55 dBA, 50 dBA, 52 dBA, 48 dBA and 50 dBA were measured 
within NSA 3 at monitoring sites ST-04 through ST-11, respectively. 

Existing traffic noise levels within NSA 3 for these Activity Category B land uses are not predicted 
to approach or exceed the FHWA/PennDOT NAC of 67 dBA, with existing PM Peak Hour traffic noise 
levels modeled between 47 dBA and 64 dBA. Traffic noise from US 322 and SR 45 is the dominant 
source of noise within the existing acoustic environment of NSA 3. 

4.5.4 NSA 4 

NSA 4 is located in the western portion of the project area within the southwest quadrant of the SR 
45 and US 322 interchange and is common to all three alternatives. It is comprised of 24 Activity 
Category B noise receptors representing 16 single family residential parcels along Brookside Drive 
and 84 residential units within the multifamily Ashworth Woods development. Existing traffic noise 
levels of 59 dBA and 56 dBA were measured within NSA 4 at monitoring sites ST-22 and ST-23. 

Existing traffic noise levels within NSA 4 for these Activity Category B land uses are not predicted 
to approach or exceed the FHWA/PennDOT NAC of 67 dBA, with existing PM Peak Hour traffic noise 
levels modeled between 49 dBA and 60 dBA. Traffic noise from US 322, SR 45, and US 322 Business 
all contribute as the dominant source of noise within the existing acoustic environment of NSA 4, 
with differing levels of contribution depending on location within the NSA. 

4.5.5 NSA 5 

NSA 5 is located in the western portion of the project area within the southwest quadrant of the SR 
45 and US 322 interchange, immediately south of and adjacent to NSA 4, and is common to all 
three alternatives. It is comprised of 8 Activity Category B noise receptors representing 14 single 
family residential parcels along East Drive and Boal Ave (US 322 Business). An existing traffic noise 
level of 52 dBA was measured within NSA 5 at monitoring site ST-24. 

Existing traffic noise levels within NSA 5 for these Activity Category B land uses are not predicted 
to approach or exceed the FHWA/PennDOT NAC of 67 dBA, with existing PM Peak Hour traffic noise 
levels modeled between 55 dBA and 62 dBA. Traffic noise from US 322 Business is the dominant 
source of noise within the existing acoustic environment of NSA 5, with additional traffic noise 
contributions from US 322 for parcels in the eastern portion of NSA 5. 

4.5.6 NSA 6 

NSA 6 is located in the western portion of the project area within the southwest quadrant of the SR 
45 and US 322 interchange, south of NSA 5, and immediately adjacent to the eastbound lane of 
Boal Ave (US 322 Business) and is common to all three alternatives. It is comprised of 5 Activity 
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Category B noise receptors representing 10 single family residential parcels along Honeysuckle 
Drive. 

Existing traffic noise levels within NSA 6 for these Activity Category B land uses are not predicted 
to approach or exceed the FHWA/PennDOT NAC of 67 dBA, with existing PM Peak Hour traffic noise 
levels modeled between 54 dBA and 61 dBA. Traffic noise from US 322 Business is the dominant 
source of noise within the existing acoustic environment of NSA 6. 

4.5.7 NSA 7 

NSA 7 is located in the western portion of the project area within the southwest quadrant of the SR 
45 and US 322 interchange, south of NSA 5, and immediately adjacent to the eastbound lane of 
Boal Ave (US 322 Business) and is common to all three alternatives. It is comprised of two Activity 
Category B noise receptors representing three single family residential parcels along Boal Ave (US 
322 Business). An existing traffic noise level of 59 dBA was measured within NSA 7 at monitoring 
site ST-25. 

Existing traffic noise levels within NSA 7 for these Activity Category B land uses are not predicted 
to approach or exceed the FHWA/PennDOT NAC of 67 dBA, with existing PM Peak Hour traffic noise 
levels modeled between 63 dBA and 64 dBA. Traffic noise from US 322 Business is the dominant 
source of noise within the existing acoustic environment of NSA 7. 

4.5.8 NSA 8 

NSA 8 is located in the western portion of the project area within the northeast quadrant of the SR 
45 and US 322 interchange and is common to all three alternatives. It is comprised of 10 Activity 
Category B noise receptors representing 11 single family residential parcels along Kaywood Drive, 
Kay Street, and Indian Hill Road. Existing traffic noise levels of 51 dBA, 60 dBA, and 54 dBA were 
measured within NSA 8 at monitoring sites ST-01 through ST-03, respectively. 

Existing traffic noise levels within NSA 8 for these Activity Category B land uses are not predicted 
to approach or exceed the FHWA/PennDOT NAC of 67 dBA, with existing PM Peak Hour traffic noise 
levels modeled between 53 dBA and 63 dBA. Traffic noise from US 322 is the dominant source of 
noise within the existing acoustic environment of NSA 8. 

4.5.9 NSA 9 

NSA 9 is located in the western portion of the project area within the northeast quadrant of the SR 
45 and US 322 interchange, immediately north of and adjacent to the westbound lane of Earlystown 
Road (SR 45) and is common to all three alternatives. It is comprised of 14 Activity Category B 
noise receptors representing 24 single family residential parcels along Indian Hill Road and 
Earlystown Road. 

Existing traffic noise levels within NSA 9 for these Activity Category B land uses are not predicted 
to approach or exceed the FHWA/PennDOT NAC of 67 dBA, with existing PM Peak Hour traffic noise 
levels modeled between 54 dBA and 64 dBA. Traffic noise from Earlystown Road is the dominant 
source of noise within the existing acoustic environment of NSA 9, with additional traffic noise 
contributions from US 322 for parcels in the western portion of NSA 9. 
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4.5.10 NSA 10 

NSA 10 is located in the western portion of the project area within the southeast quadrant of the 
SR 45 and US 322 interchange, immediately south of and adjacent to the eastbound lane of 
Earlystown Road (SR 45) and is common to all three alternatives. It is comprised of two Activity 
Category B noise receptors representing two single family residential parcels along Earlystown Road. 

Existing traffic noise levels within NSA 10 for these Activity Category B land uses are not predicted 
to approach or exceed the FHWA/PennDOT NAC of 67 dBA, with existing PM Peak Hour traffic noise 
levels modeled between 55 dBA and 60 dBA. A mix of traffic noise from Earlystown Road and US 
322 is the dominant source of noise within the existing acoustic environment of NSA 10. 

4.5.11 NSA 11 

NSA 11 is located in the western portion of the project area, east of the SR 45 and US 322 
interchange, immediately north of and adjacent to the westbound lane of Boal Ave (US 322) and is 
common to all three alternatives. It is comprised of 22 Activity Category B noise receptors 
representing 91 residential units within the multifamily Centre Estates apartments, Huntington Park 
apartments, Elksview Townhomes development, and the National Register of Historic Places (NRHP) 
eligible Michael Jack Estate. Existing traffic noise levels of 63 dBA, 59 dBA, 66 dBA and 69 dBA were 
measured within NSA 11 at monitoring sites ST-12 through ST-15, respectively. 

Existing traffic noise levels within NSA 11 for these Activity Category B land uses are predicted to 
exceed the FHWA/PennDOT NAC of 67 dBA for 41 residential units, with existing PM Peak Hour 
traffic noise levels modeled between 57 dBA and 72 dBA. Traffic noise from Boal Ave is the dominant 
source of noise within the existing acoustic environment of NSA 11. 

4.5.12 NSA 12 

NSA 12 is located in the western portion of the project area, within the northwest quadrant of the 
intersection of Boal Ave (US 322) and Elks Club Road and is common to all three alternatives. It is 
comprised of 14 Activity Category C noise receptors representing the southwestern portion of the 
Mountain View Country Club and was calculated to represent 7 ERU across the NSA (and 0.5 ERU 
for each individual receptor). The ERU value of 0.5 ERU for each of these Activity Category C noise 
receptors was determined using the methodology outlined in Appendix E of PennDOTôs ñPublication 
#24: Project Level Highway Traffic Noise Handbook.ò Subsequent to constructing a grid of 14 
receptors using 130 foot spacing to represent areas of human activity as described in Appendix E, 
an estimated usage of 100 people per day spending 4 hours each for 243 days per year equates to 
a total of 97,200 person-hours used per year. Dividing this value by the Table E2, Row L constant 
of 13,578 yields an ERU value of 7 (rounded down from 7.16) for the entirety of the NSA, which 
equates to 0.5 ERU value per receptor.  

Existing traffic noise levels within NSA 12 for these Activity Category C land uses are predicted to 
approach the FHWA/PennDOT NAC of 67 dBA for one receptor location, with existing PM Peak Hour 
traffic noise levels modeled between 59 dBA and 66 dBA. Traffic noise from Boal Ave is the dominant 
source of noise within the existing acoustic environment of NSA 12. 
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4.5.13 NSA 13 

NSA 13 is located in the western portion of the project area, within the northeast quadrant of the 
intersection of Boal Ave (US 322) and Elks Club Road and is common to all three alternatives. It is 
comprised of 17 Activity Category C noise receptors representing the southeastern portion of the 
Mountain View Country Club and was calculated to represent 7 ERU across the NSA (and 
approximately 0.4 ERU for each individual receptor). The ERU value of 0.4 ERU for each of these 
Activity Category C noise receptors was determined using the methodology outlined in Appendix E 
of PennDOTôs ñPublication #24: Project Level Highway Traffic Noise Handbook.ò Subsequent to 
constructing a grid of 17 receptors using 130 foot spacing to represent areas of human activity as 
described in Appendix E, an estimated usage of 100 people per day spending 4 hours each for 243 
days per year equates to a total of 97,200 person-hours used per year. Dividing this value by the 
Table E2, Row L constant of 13,578 yields an ERU value of 7 (rounded down from 7.16) for the 
entirety of the NSA, which equates to 0.4 ERU value per receptor.  

Existing traffic noise levels within NSA 13 for these Activity Category C land uses are not predicted 
to approach or exceed the FHWA/PennDOT NAC of 67 dBA, with existing PM Peak Hour traffic noise 
levels modeled between 57 dBA and 60 dBA. Traffic noise from Boal Ave is the dominant source of 
noise within the existing acoustic environment of NSA 13. 

4.5.14 NSA 14 

NSA 14 is located in the western portion of the project area, east of the SR 45 and US 322 
interchange, immediately south of and adjacent to the eastbound lane of Boal Ave (US 322) and is 
common to all three alternatives. It is comprised of one Activity Category B noise receptor 
representing one single family residential parcel along Boal Ave. 

The existing traffic noise level within NSA 14 for this Activity Category B land use is not predicted 
to approach or exceed the FHWA/PennDOT NAC of 67 dBA, with an existing PM Peak Hour traffic 
noise level modeled at 58 dBA. Traffic noise from Boal Ave is the dominant source of noise within 
the existing acoustic environment of NSA 14. 

4.5.15 NSA 15 

NSA 15 is located in the western portion of the project area, within the southwest quadrant of the 
intersection of Boal Ave (US 322) and Bear Meadows Road and is common to all three alternatives. 
It is comprised of 14 Activity Category B noise receptors representing 16 single family residential 
parcels along Meadow Lark Lane and Bear Meadows Road within the Bear Meadow Village 
development. Existing traffic noise levels of 47 dBA and 55 dBA were measured within NSA 15 at 
monitoring sites ST-16 and ST-17. 

Existing traffic noise levels within NSA 15 for these Activity Category B land uses are not predicted 
to approach or exceed the FHWA/PennDOT NAC of 67 dBA, with existing PM Peak Hour traffic noise 
levels modeled between 49 dBA and 61 dBA. Traffic noise from Boal Ave is the dominant source of 
noise within the existing acoustic environment of NSA 15. 
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4.5.16 NSA 16 

NSA 16 is located in the western portion of the project area, within the southeast quadrant of the 
intersection of Boal Ave (US 322) and Bear Meadows Road and is common to all three alternatives. 
It is comprised of 14 Activity Category B noise receptors representing 14 single family residential 
parcels along Roundhill Road and Banner Way within the Laurel Hills development. Existing traffic 
noise levels of 47 dBA and 51 dBA were measured within NSA 16 at monitoring sites ST-18 and ST-
19. 

Existing traffic noise levels within NSA 16 for these Activity Category B land uses are not predicted 
to approach or exceed the FHWA/PennDOT NAC of 67 dBA, with existing PM Peak Hour traffic noise 
levels modeled between 46 dBA and 63 dBA. Traffic noise from Boal Ave (US 322) is the dominant 
source of noise within the existing acoustic environment of NSA 16. 

4.5.17 NSA 17 (C,N) 

NSA 17 (C,N) is located in the western portion of the project area, east of the intersection of Boal 
Ave (US 322) with Bear Meadows Road/Elks Club Road and is common to both the Central and the 
North alternatives. It is comprised of three Activity Category B noise receptors representing three 
single family residential parcels along Somerset Drive. An existing traffic noise level of 47 dBA was 
measured within NSA 17 (C,N) at monitoring site ST-20. 

Existing traffic noise levels within NSA 17 (C,N) for these Activity Category B land uses are not 
predicted to approach or exceed the FHWA/PennDOT NAC of 67 dBA, with existing PM Peak Hour 
traffic noise levels modeled between 50 dBA and 57 dBA. Traffic noise from Boal Ave (US 322) is 
the dominant source of noise within the existing acoustic environment of NSA 17 (C,N). 

4.5.18 NSA 17 (S) 

NSA 17 (S) is located in the western portion of the project area, east of the intersection of Boal Ave 
(US 322) with Bear Meadows Road/Elks Club Road and represents the southern portion of NSA 17 
(C,N). As the South Alternative displaces the northernmost residence of NSA 17 (C,N), a smaller 
version of NSA 17 unique to the South Alternative was necessary for purposes of analyzing each of 
the alternatives independently.  NSA 17 (S) is comprised of two Activity Category B noise receptors 
representing two single family residential parcels along Somerset Drive. An existing traffic noise 
level of 47 dBA was measured within NSA 17 (S) at monitoring site ST-20. 

Existing traffic noise levels within NSA 17 (S) for these Activity Category B land uses are not 
predicted to approach or exceed the FHWA/PennDOT NAC of 67 dBA, with existing PM Peak Hour 
traffic noise levels modeled between 50 dBA and 51 dBA. Traffic noise from Boal Ave (US 322) is 
the dominant source of noise within the existing acoustic environment of NSA 17 (S). 

4.5.19 NSA 18 (C,N) 

NSA 18 (C,N) is located in the western portion of the project area, east of the intersection of Boal 
Ave (US 322) with Bear Meadows Road/Elks Club Road and is common to both the Central and the 
North alternatives. It is comprised of one Activity Category B noise receptor representing the 
residential use of the Tait Farm property along Boal Ave. 
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The existing traffic noise level within NSA 18 (C,N) for this Activity Category B land use is predicted 
to exceed the FHWA/PennDOT NAC of 67 dBA, with an existing PM Peak Hour traffic noise level 
modeled at 70 dBA. Traffic noise from Boal Ave (US 322) is the dominant source of noise within the 
existing acoustic environment of NSA 18 (C,N). 

4.5.20 NSA 18 (S) 

NSA 18 (S) is located in the western portion of the project area, east of the intersection of Boal Ave 
(US 322) with Bear Meadows Road/Elks Club Road and is unique to the South Alternative. It is 
comprised of one Activity Category B noise receptor representing the residential use of the Tait 
Farm property along Boal Ave. Although NSA 18 (S) is the same as NSA (C,N) when considering the 
existing condition, due to the different geographic relationship between this NSA in respect to the 
Central/North Alternative and the South Alternative, it is being presented as two different NSAs for 
consistency when addressing the differences in future predicted noise levels between the two 
different future scenarios.  

The existing traffic noise level within NSA 18 (S) for this Activity Category B land use is predicted 
to exceed the FHWA/PennDOT NAC of 67 dBA, with an existing PM Peak Hour traffic noise level 
modeled at 70 dBA. Traffic noise from Boal Ave (US 322) is the dominant source of noise within the 
existing acoustic environment of NSA 18 (S). 

4.5.21 NSA 19 (C) 

NSA 19 (C) is located in the central portion of the project area near the eastern limit of Harris 
Township, immediately south of and adjacent to the eastbound lane of Boal Ave (US 322) and is 
unique to the Central Alternative. It is comprised of one Activity Category B noise receptor 
representing one single family residential parcel along Laurel Meadow Lane. An existing traffic noise 
level of 52 dBA was measured within NSA 19 (C) at monitoring site ST-29. 

The existing traffic noise level within NSA 19 (C) for this Activity Category B land use is not predicted 
to approach or exceed the FHWA/PennDOT NAC of 67 dBA, with an existing PM Peak Hour traffic 
noise level modeled at 60 dBA. Traffic noise from Boal Ave is the dominant source of noise within 
the existing acoustic environment of NSA 19 (C). 

4.5.22 NSA 20 (C) 

NSA 20 (C) is located in the central portion of the project area near the western limit of Potter 
Township, immediately west of and adjacent to the #1 Cycle Center/Iron Horse Ranch complex 
along General Potter Highway (US 322) and is unique to the Central Alternative. It is comprised of 
two Activity Category B noise receptors representing two single family residential parcels along 
General Potter Highway. 

Existing traffic noise levels within NSA 20 (C) for these Activity Category B land uses are predicted 
to exceed the FHWA/PennDOT NAC of 67 dBA, with existing PM Peak Hour traffic noise levels 
modeled between 68 dBA and 73 dBA. Traffic noise from General Potter Highway is the dominant 
source of noise within the existing acoustic environment of NSA 20 (C). 
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4.5.23 NSA 21 (C) 

NSA 21 (C) is located in the central portion of the project area near the western limit of Potter 
Township, west of the Potter Township Athletic Complex, south of General Potter Highway (US 322) 
and is unique to the Central Alternative. It is comprised of one Activity Category B noise receptor 
representing one single family residential parcel along General Potter Highway. 

The existing traffic noise level within NSA 21 (C) for this Activity Category B land use is not predicted 
to approach or exceed the FHWA/PennDOT NAC of 67 dBA, with an existing PM Peak Hour traffic 
noise level modeled at 53 dBA. Traffic noise from General Potter Highway is the dominant source of 
noise within the existing acoustic environment of NSA 21 (C). 

4.5.24 NSA 22 (C) 

NSA 22 (C) is located in the central portion of the project area south of the Potter Township Athletic 
Complex and is unique to the Central Alternative. It is comprised of six Activity Category B noise 
receptors representing six single family residential parcels along Tussey View Lane and Zerby Road. 
An existing ambient noise level of 40 dBA was measured within NSA 22 (C) at monitoring site ST-
35. The existing acoustic environment that was observed at ST-35 during the monitoring period 
consisted of a mix of sounds from insects and birds, with traffic noise from US 322 slightly audible. 

Existing traffic noise levels within NSA 22 (C) for these Activity Category B land uses are not 
predicted to approach or exceed the FHWA/PennDOT NAC of 67 dBA with existing PM Peak Hour 
traffic noise levels modeled between 46 dBA and 49 dBA. Traffic noise from General Potter Highway 
is a minor component of the overall ambient acoustic environment within NSA 22 (C) with sounds 
from birds and insects responsible for the ambient acoustic conditions.  

4.5.25 NSA 23 (C) 

NSA 23 (C) is located in the central portion of the project area and is unique to the Central 
Alternative. It is comprised of six Activity Category C noise receptors representing the two ballfields 
of the Potter Township Athletic Complex and one Activity Category B noise receptor representing 
the residential use of the Four Branch Farm property along Tussey Sink Road. An existing ambient 
noise level of 43 dBA was measured within NSA 23 (C) near the eastern ballfield of the Potter 
Township Athletic Complex at monitoring site ST-34. The existing acoustic environment that was 
observed at ST-34 during the monitoring period consisted of a mix of sounds from insects and birds, 
with traffic noise from US 322 the most audible component.  

The ERU value for each of the six Activity Category C noise receptors was determined using the 
methodology outlined in Appendix E of PennDOTôs ñPublication #24: Project Level Highway Traffic 
Noise Handbook.ò After constructing two small grids of three receptors each (one for each ballfield) 
using 130 feet spacing to represent areas of human activity as described in Appendix E, annual 
usage of the facility was estimated for both weekdays and weekends. The estimate for weekday 
usage considered 50 people per field X 2 fields X 4 hours per day X 5 days a week X 28 weeks per 
year = 56,000 person-hours per year (weekdays). The estimate for weekend usage considered 50 
people per field X 2 fields X 8 hours per day X 2 days a week X 28 weeks per year = 44,800 person-
hours per year (weekends), yielding a total of 100,800 person-hours usage per year across both 
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ballfields. Dividing this value by the Table E2, Row L constant of 13,578 yields an ERU value of 7.4 
(rounded) for the entirety of the Potter Township Athletic Complex, which equates to 1.23 ERU 
value per receptor. 

Existing traffic noise levels within NSA 23 (C) for these Activity Category C and B land uses are not 
predicted to approach or exceed the FHWA/PennDOT NAC of 67 dBA, with existing PM Peak Hour 
traffic noise levels modeled between 48 dBA and 54 dBA. Traffic noise from General Potter Highway 
is the dominant source of noise within the existing acoustic environment of NSA 23 (C) with minor 
additional traffic noise contributions from Taylor Hill Road. 

4.5.26 NSA 24 (C,S) 

NSA 24 (C,S) is located in the central portion of the project area, east of Tussey Sink Road, 
immediately south of and adjacent to General Potter Highway and is common to both the Central 
and the South alternatives. It is comprised of one Activity Category B noise receptor representing 
one single family residential parcel along General Potter Highway. 

The existing traffic noise level within NSA 24 (C,S) for this Activity Category B land use is predicted 
to exceed the FHWA/PennDOT NAC of 67 dBA, with an existing PM Peak Hour traffic noise level 
modeled at 72 dBA. Traffic noise from General Potter Highway is the dominant source of noise within 
the existing acoustic environment of NSA 24 (C,S). 

4.5.27 NSA 25 (C,S) 

NSA 25 (C,S) is located in the central portion of the project area, east of Tussey Sink Road, 
immediately north of and adjacent to General Potter Highway and is common to both the Central 
and the South alternatives. It is comprised of two Activity Category B noise receptors representing 
two single family residential parcels along General Potter Highway.  

Existing traffic noise levels within NSA 25 (C,S) for these Activity Category B land uses are predicted 
to approach and exceed the FHWA/PennDOT NAC of 67 dBA, with existing PM Peak Hour traffic noise 
levels modeled between 66 dBA and 71 dBA. Traffic noise from General Potter Highway is the 
dominant source of noise within the existing acoustic environment of NSA 25 (C,S). 

4.5.28 NSA 26 (C,S) 

NSA 26 (C,S) is located in the central portion of the project area, west of Neff Road, south of General 
Potter Highway and is common to both the Central and the South alternatives. It is comprised of 
four Activity Category B noise receptors representing four single family residential parcels along 
Tussey Meadow Lane and Chopper Lane. An existing traffic noise level of 58 dBA was measured 
within NSA 26 (C,S) at monitoring site ST-42.  

Existing traffic noise levels within NSA 26 (C,S) for these Activity Category B land uses are not 
predicted to approach and exceed the FHWA/PennDOT NAC of 67 dBA, with existing PM Peak Hour 
traffic noise levels modeled between 55 dBA and 60 dBA. Traffic noise from General Potter Highway 
is the dominant source of noise within the existing acoustic environment of NSA 26 (C,S). 
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4.5.29 NSA 27 (C,S) 

NSA 27 (C,S) is located in the eastern portion of the project area, east of Neff Road, south of the 
intersection of Church Hill Road and General Potter Highway and is common to both the Central and 
the South alternatives. It is comprised of three Activity Category B noise receptors representing 
three single family residential parcels along Church Hill Road. An existing traffic noise level of 51 
dBA was measured within NSA 27 (C,S) at monitoring site ST-45.  

Existing traffic noise levels within NSA 27 (C,S) for these Activity Category B land uses are not 
predicted to approach and exceed the FHWA/PennDOT NAC of 67 dBA, with existing PM Peak Hour 
traffic noise levels modeled between 52 dBA and 53 dBA. Traffic noise from General Potter Highway 
is the dominant source of noise within the existing acoustic environment of NSA 27 (C,S). 

4.5.30 NSA 28 (C,S) 

NSA 28 (C,S) is located in the eastern portion of the project area, in the northeast quadrant of the 
intersection of Neff Road and General Potter Highway and is common to both the Central and the 
South alternatives. It is comprised of one Activity Category B noise receptor representing one single 
family residential parcel along General Potter Highway. An existing traffic noise level of 62 dBA was 
measured within NSA 28 (C,S) at monitoring site ST-44. 

The existing traffic noise level within NSA 28 (C,S) for this Activity Category B land use is predicted 
to exceed the FHWA/PennDOT NAC of 67 dBA, with an existing PM Peak Hour traffic noise level 
modeled at 68 dBA. Traffic noise from General Potter Highway is the dominant source of noise within 
the existing acoustic environment of NSA 28 (C,S). 

4.5.31 NSA 29 (C,S) 

NSA 29 (C,S) is located in the eastern portion of the project area, east of the intersection of Church 
Hill Road and General Potter Highway, immediately north of and adjacent to General Potter Highway 
and is common to both the Central and the South alternatives. It is comprised of 16 Activity 
Category B noise receptors representing 16 single family residential parcels along Tusseyville Road, 
Black Walnut Lane, Addleman Circle, and General Potter Highway. Existing traffic noise levels of 62 
dBA and 72 dBA were measured within NSA 29 (C,S) at monitoring sites ST-46 and ST-47. 

Existing traffic noise levels within NSA 29 (C,S) for these Activity Category B land uses are predicted 
to exceed the FHWA/PennDOT NAC of 67 dBA, with existing PM Peak Hour traffic noise levels 
modeled between 56 dBA and 70 dBA. Traffic noise from General Potter Highway is the dominant 
source of noise within the existing acoustic environment of NSA 29 (C,S). 

4.5.32 NSA 30 

NSA 30 is located in the eastern portion of the project area, slightly west of the intersection of 
Dogtown Road and General Potter Highway, immediately north of and adjacent to General Potter 
Highway and is common to all three alternatives. It is comprised of four Activity Category B noise 
receptors representing four single family residential parcels along Young Lane and General Potter 
Highway. An existing traffic noise level of 60 dBA was measured within NSA 30 at monitoring site 
ST-48. 
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Existing traffic noise levels within NSA 30 for these Activity Category B land uses are predicted to 
exceed the FHWA/PennDOT NAC of 67 dBA, with existing PM Peak Hour traffic noise levels modeled 
between 58 dBA and 73 dBA. Traffic noise from General Potter Highway is the dominant source of 
noise within the existing acoustic environment of NSA 30. 

4.5.33 NSA 31 

NSA 31 is located in the eastern portion of the project area, in the southwest quadrant of the 
intersection of Dogtown Road and General Potter Highway, immediately south of and adjacent to 
General Potter Highway and is common to all three alternatives. It is comprised of two Activity 
Category B noise receptors representing two single family residential parcels along Dogtown Road 
and General Potter Highway. An existing traffic noise level of 66 dBA was measured within NSA 31 
at monitoring site ST-49. 

Existing traffic noise levels within NSA 31 for these Activity Category B land uses are not predicted 
to approach or exceed the FHWA/PennDOT NAC of 67 dBA, with existing PM Peak Hour traffic noise 
levels modeled between 52 dBA and 59 dBA. Traffic noise from General Potter Highway is the 
dominant source of noise within the existing acoustic environment of NSA 31. 

4.5.34 NSA 32 

NSA 32 is located in the eastern portion of the project area, in the northeast quadrant of the 
intersection of Cider Press Road and General Potter Highway, immediately north of and adjacent to 
General Potter Highway and is common to all three alternatives. It is comprised of two Activity 
Category B noise receptors representing two single family residential parcels along Cider Press 
Road. An existing traffic noise level of 67 dBA was measured within NSA 32 at monitoring site ST-
52. 

Existing traffic noise levels within NSA 32 for these Activity Category B land uses are predicted to 
exceed the FHWA/PennDOT NAC of 67 dBA, with existing PM Peak Hour traffic noise levels modeled 
between 61 dBA and 70 dBA. Traffic noise from General Potter Highway is the dominant source of 
noise within the existing acoustic environment of NSA 32. 

4.5.35 NSA 33 

NSA 33 is located in the eastern portion of the project area, south of the intersection of Cider Press 
Road and General Potter Highway and common to all three alternatives. It is comprised of one 
Activity Category B noise receptor representing one single family residential parcel along General 
Potter Highway. 

The existing traffic noise level within NSA 33 for this Activity Category B land use is not predicted 
to approach or exceed the FHWA/PennDOT NAC of 67 dBA, with an existing PM Peak Hour traffic 
noise level modeled at 60 dBA. Traffic noise from General Potter Highway is the dominant source of 
noise within the existing acoustic environment of NSA 33. 
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4.5.36 NSA 34 

NSA 34 is located in the eastern portion of the project area, east of the intersection of Cider Press 
Road and General Potter Highway, immediately north of and adjacent to General Potter Highway 
and is common to all three alternatives. It is comprised of five Activity Category B noise receptors 
representing five single family residential parcels along General Potter Highway. An existing traffic 
noise level of 62 dBA was measured within NSA 34 at monitoring site ST-54. 

Existing traffic noise levels within NSA 34 for these Activity Category B land uses are predicted to 
exceed the FHWA/PennDOT NAC of 67 dBA, with existing PM Peak Hour traffic noise levels modeled 
between 63 dBA and 70 dBA. Traffic noise from General Potter Highway is the dominant source of 
noise within the existing acoustic environment of NSA 34. 

4.5.37 NSA 35 

NSA 35 is located in the eastern portion of the project area, south of the intersection of Mountain 
Back Road and General Potter Highway and common to all three alternatives. It is comprised of two 
Activity Category B noise receptors representing two single family residential parcels along Mountain 
Back Road. An existing traffic noise level of 59 dBA was measured within NSA 35 at monitoring site 
ST-55. 

Existing traffic noise levels within NSA 35 for these Activity Category B land uses are not predicted 
to approach or exceed the FHWA/PennDOT NAC of 67 dBA, with existing PM Peak Hour traffic noise 
levels modeled between 54 dBA and 57 dBA. Traffic noise from General Potter Highway is the 
dominant source of noise within the existing acoustic environment of NSA 35. 

4.5.38 NSA 36 

NSA 36 is located in the eastern portion of the project area, east of the intersection of Mountain 
Back Road and General Potter Highway, west of the Potters Mills Gap interchange and common to 
all three alternatives. It is comprised of four Activity Category B noise receptors representing four 
single family residential parcels along Gray Circle. 

Existing traffic noise levels within NSA 36 for these Activity Category B land uses are not predicted 
to approach or exceed the FHWA/PennDOT NAC of 67 dBA, with existing PM Peak Hour traffic noise 
levels modeled between 55 dBA and 62 dBA. Traffic noise from General Potter Highway is the 
dominant source of noise within the existing acoustic environment of NSA 36. 

4.5.39 NSA 37 

NSA 37 is located in the eastern portion of the project area, immediately north of and adjacent to 
the Potters Mills Gap interchange and common to all three alternatives. It is comprised of three 
Activity Category B noise receptors representing three single family residential parcels along Miller 
Road and Old US 322. An existing traffic noise level of 60 dBA was measured within NSA 37 at 
monitoring site ST-57. 

Existing traffic noise levels within NSA 37 for these Activity Category B land uses are not predicted 
to approach or exceed the FHWA/PennDOT NAC of 67 dBA, with existing PM Peak Hour traffic noise 
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levels modeled between 56 dBA and 59 dBA. Traffic noise from General Potter Highway is the 
dominant source of noise within the existing acoustic environment of NSA 37. 

4.5.40 NSA 38 (N) 

NSA 38 (N) is located in the central portion of the project area, north of the Potter Township Athletic 
Complex and General Potter Highway and unique to the North Alternative. It is comprised of five 
Activity Category B noise receptors representing five single family residential parcels along General 
Potter Highway. 

Existing traffic noise levels within NSA 38 (N) for these Activity Category B land uses are not 
predicted to approach or exceed the FHWA/PennDOT NAC of 67 dBA, with existing PM Peak Hour 
traffic noise levels modeled between 54 dBA and 56 dBA. Traffic noise from General Potter Highway 
is the dominant source of noise within the existing acoustic environment of NSA 38 (N). 

4.5.41 NSA 39 (N) 

NSA 39 (N) is located in the central portion of the project area, north of the Potter Township Athletic 
Complex and General Potter Highway and unique to the North Alternative. It is comprised of two 
Activity Category B noise receptors representing two single family residential parcels along Wagner 
Road. An existing ambient noise level of 55 dBA was measured within NSA 39 (N) at monitoring site 
ST-38. Although US 322 traffic noise was audible at the site during the traffic monitoring period, 
noise from agricultural activity was the more dominant component of the background noise.  

Existing traffic noise levels within NSA 39 (N) for these Activity Category B land uses are not 
predicted to approach or exceed the FHWA/PennDOT NAC of 67 dBA, with existing PM Peak Hour 
traffic noise levels modeled between 45 dBA and 46 dBA. When noise from agricultural activity is 
not present, traffic noise from General Potter Highway is the dominant source of noise within the 
existing acoustic environment of NSA 39 (N). 

4.5.42 NSA 40 (N) 

NSA 40 (N) is located in the central portion of the project area, east of the intersection of Wagner 
Road with General Potter Highway and west of the intersection of Taylor Hill Road with General 
Potter Highway and immediately south of and adjacent to the eastbound lane of General Potter 
Highway. NSA 40 (N) is unique to the North Alternative. It is comprised of one Activity Category B 
noise receptor representing one single family residential parcel along General Potter Highway. 

The existing traffic noise level within NSA 40 (N) for this Activity Category B land use is predicted 
to exceed the FHWA/PennDOT NAC of 67 dBA, with an existing PM Peak Hour traffic noise level 
modeled at 71 dBA. Traffic noise from General Potter Highway is the dominant source of noise within 
the existing acoustic environment of NSA 40 (N). 

4.5.43 NSA 41 (N) 

NSA 41 (N) is located in the eastern portion of the project area, approximately 1,500 feet north of 
the intersection of Neff Road and General Potter Highway and is unique to the North Alternative. It 
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is comprised of two Activity Category B noise receptors representing two single family residential 
parcels along Swan Lane. 

Existing traffic noise levels within NSA 41 (N) for these Activity Category B land uses are not 
predicted to approach or exceed the FHWA/PennDOT NAC of 67 dBA, with existing PM Peak Hour 
traffic noise levels modeled between 46 dBA and 50 dBA. Traffic noise from General Potter Highway 
is the dominant source of traffic noise within the existing acoustic environment of NSA 41 (N), 
although the overall ambient acoustic environment within the NSA is a mix of noise sources with 
agricultural activity and wildlife (birds, insects) providing equal or greater acoustic contributions. 

4.5.44 NSA 42 (N) 

NSA 42 (N) is located in the eastern portion of the project area, approximately 1,000 feet northeast 
of the intersection of Neff Road and General Potter Highway and is unique to the North Alternative. 
It is comprised of three Activity Category B noise receptors representing three single family 
residential parcels along Neff Road. 

Existing traffic noise levels within NSA 42 (N) for these Activity Category B land uses are not 
predicted to approach or exceed the FHWA/PennDOT NAC of 67 dBA, with existing PM Peak Hour 
traffic noise levels modeled between 56 dBA and 59 dBA. Traffic noise from General Potter Highway 
is the dominant source of noise within the existing acoustic environment of NSA 42 (N) with 
additional traffic noise contributions from Neff Road and Tusseyville Road. 

4.5.45 NSA 43 (N) 

NSA 43 (N) is located in the eastern portion of the project area, approximately 650 feet northeast 
of the intersection of Church Hill Road and General Potter Highway and is unique to the North 
Alternative. It is comprised of four Activity Category B noise receptors representing four single 
family residential parcels along Tusseyville Road and General Potter Highway. 

Existing traffic noise levels within NSA 43 (N) for these Activity Category B land uses are not 
predicted to approach or exceed the FHWA/PennDOT NAC of 67 dBA, with existing PM Peak Hour 
traffic noise levels modeled between 55 dBA and 60 dBA. Traffic noise from General Potter Highway 
is the dominant source of noise within the existing acoustic environment of NSA 43 (N) with 
additional traffic noise contributions from Neff Road and Tusseyville Road. 

4.5.46 NSA 44 (N) 

NSA 44 (N) is located in the eastern portion of the project area, approximately 1,500 feet west of 
the intersection of Dogtown Road and General Potter Highway, immediately north and adjacent to 
the west bound lane of General Potter Highway and unique to the North Alternative. It is comprised 
of one Activity Category B noise receptor representing one single family residential parcel along 
General Potter Highway. 

The existing traffic noise level within NSA 44 (N) for this Activity Category B land use is predicted 
to exceed the FHWA/PennDOT NAC of 67 dBA, with an existing PM Peak Hour traffic noise level 
modeled at 69 dBA. Traffic noise from General Potter Highway is the dominant source of noise within 
the existing acoustic environment of NSA 44 (N). 
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4.5.47 NSA 45 (N) 

NSA 45 (N) is located in the eastern portion of the project area, within the southwest quadrant of 
the intersection of Neff Road and Tusseyville Road and unique to the North Alternative. It is 
comprised of five Activity Category B noise receptors representing five single family residential 
parcels along Neff Road and Tusseyville Road. 

Existing traffic noise levels within NSA 45 (N) for these Activity Category B land uses are not 
predicted to approach or exceed the FHWA/PennDOT NAC of 67 dBA, with existing PM Peak Hour 
traffic noise levels modeled between 51 dBA and 56 dBA. Traffic noise from General Potter Highway 
is the dominant source of noise within the existing acoustic environment of NSA 45 (N) with 
additional traffic noise contributions from Neff Road and Tusseyville Road. 

4.5.48 NSA 46 (N) 

NSA 46 (N) is located in the eastern portion of the project area, in the northeast quadrant of the 
intersection of Neff Road and General Potter Highway and is unique to the North Alternative. It is 
comprised of one Activity Category B noise receptor representing one single family residential parcel 
along General Potter Highway. An existing traffic noise level of 62 dBA was measured within NSA 
46 (N) at monitoring site ST-44. 

The existing traffic noise level within NSA 46 (N) for this Activity Category B land use is not predicted 
to approach or exceed the FHWA/PennDOT NAC of 67 dBA, with an existing PM Peak Hour traffic 
noise level modeled at 65 dBA. Traffic noise from General Potter Highway is the dominant source of 
noise within the existing acoustic environment of NSA 46 (N). 

4.5.49 NSA 47 (N) 

NSA 47 (N) is located in the eastern portion of the project area, within the southwest quadrant of 
the intersection of Church Hill Road and General Potter Highway and unique to the North Alternative. 
It is comprised of three Activity Category B noise receptors representing three single family 
residential parcels along Colyer Estates Drive and Church Hill Road. An existing traffic noise level 
of 61 dBA was measured within NSA 47 (N) at monitoring site ST-43. 

Existing traffic noise levels within NSA 47 (N) for these Activity Category B land uses are not 
predicted to approach or exceed the FHWA/PennDOT NAC of 67 dBA, with existing PM Peak Hour 
traffic noise levels modeled between 52 dBA and 64 dBA. Traffic noise from General Potter Highway 
is the dominant source of noise within the existing acoustic environment of NSA 47 (N) with 
additional traffic noise contributions from Church Hill Road. 

4.5.50 NSA 48 (N) 

NSA 48 (N) is located in the central portion of the project area, approximately 900 feet east of the 
intersection of Church Hill Road with General Potter Highway, immediately south of and adjacent to 
the eastbound lane of General Potter Highway and unique to the North Alternative. It is comprised 
of one Activity Category B noise receptor representing one single family residential parcel along 
General Potter Highway. 
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The existing traffic noise level within NSA 48 (N) for this Activity Category B land use is predicted 
to exceed the FHWA/PennDOT NAC of 67 dBA, with an existing PM Peak Hour traffic noise level 
modeled at 74 dBA. Traffic noise from General Potter Highway is the dominant source of noise within 
the existing acoustic environment of NSA 48 (N). 

4.5.51 NSA 49 (S) 

NSA 49 (S) is located in the western portion of the project area, approximately 5,400 feet east of 
the intersection of Boal Ave and Elks Club Road/Bear Meadows Road, immediately south of and 
adjacent to the eastbound lane of Boal Ave and unique to the South Alternative. It is comprised of 
two Activity Category B noise receptors representing two single family residential parcels along 
Three Springs Lane. An existing traffic noise level of 57 dBA was measured within NSA 49 (S) at 
monitoring site ST-21. 

Existing traffic noise levels within NSA 49 (S) for these Activity Category B land uses are not 
predicted to approach or exceed the FHWA/PennDOT NAC of 67 dBA, with existing PM Peak Hour 
traffic noise levels modeled between 55 dBA and 57 dBA. Traffic noise from Boal Ave is the dominant 
source of noise within the existing acoustic environment of NSA 49 (S). 

4.5.52 NSA 50 (S) 

NSA 50 (S) is located in the central portion of the project area, approximately 3,000 feet west of 
the eastern limit of Harris Township, south of Boal Ave and unique to the South Alternative. It is 
comprised of two Activity Category B noise receptors representing two single family residential 
parcels along Tussey Terrace. 

Existing traffic noise levels within NSA 50 (S) for these Activity Category B land uses are not 
predicted to approach or exceed the FHWA/PennDOT NAC of 67 dBA, with existing PM Peak Hour 
traffic noise levels modeled between 44 dBA and 45 dBA. Traffic noise from Boal Ave is the dominant 
source of noise within the existing acoustic environment of NSA 50 (S). 

4.5.53 NSA 51 (S) 

NSA 51 (S) is located in the central portion of the project area near the eastern limit of Harris 
Township, south of Boal Ave and unique to the South Alternative. It is comprised of one Activity 
Category B noise receptor representing one single family residential parcel along Laurel Meadow 
Lane. An existing ambient noise level of 38 dBA was measured within NSA 51 (S) at monitoring site 
ST-28. The existing acoustic environment that was observed at ST-28 during the monitoring period 
consisted of a mix of sounds from insects and birds, with traffic noise from Boal Ave barely audible. 

The existing traffic noise level within NSA 51 (S) for this Activity Category B land use is not predicted 
to approach or exceed the FHWA/PennDOT NAC of 67 dBA, with an existing PM Peak Hour traffic 
noise level modeled at 39 dBA. Traffic noise from Boal Ave is a very minor component of the overall 
ambient acoustic environment within NSA 51 (S) with sounds from birds and insects responsible for 
the ambient acoustic conditions. 
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4.5.54 NSA 52 (S) 

NSA 52 (S) is located in the central portion of the project area, approximately 500 feet southwest 
of the Potter Township Athletic Complex, south of General Potter Highway and unique to the South 
Alternative. It is comprised of one Activity Category B noise receptor representing one single family 
residential parcel along Tussey View Lane. 

The existing traffic noise level within NSA 52 (S) for this Activity Category B land use is not predicted 
to exceed the FHWA/PennDOT NAC of 67 dBA, with an existing PM Peak Hour traffic noise level 
modeled at 44 dBA. Traffic noise from General Potter Highway is a very minor component of the 
overall ambient acoustic environment within NSA 51 (S) with sounds from birds and insects 
responsible for the ambient acoustic conditions. 

4.5.55 NSA 53 (S) 

NSA 53 (S) is located in the central portion of the project area, approximately 1,000 feet southwest 
of the intersection of Taylor Hill Road and General Potter Highway, south of General Potter Highway 
and unique to the South Alternative. It is comprised of one Activity Category B noise receptor 
representing the residential use of the Four Branch Farm property along Tussey Sink Road and one 
Activity Category C noise receptor representing the eastern ballfield of the Potter Township Athletic 
Complex. An ERU value of 3.7 ERU for the ballfield was determined using the methodology outlined 
in Appendix E of PennDOTôs ñPublication #24: Project Level Highway Traffic Noise Handbookò and 
as described in the discussion for NSA 23 (C), with the exception that only one of the ballfields is 
being considered as part of NSA 53 (S). An existing traffic noise level of 43 dBA was measured 
within NSA 53 (S) at monitoring site ST-34. 

Existing traffic noise levels within NSA 53 (S) for this Activity Category B and Activity Category C 
land use are not predicted to exceed the FHWA/PennDOT NAC of 67 dBA, with existing PM Peak 
Hour traffic noise levels modeled between 48 dBA and 53 dBA. Traffic noise from General Potter 
Highway is the dominant source of noise within the existing acoustic environment of NSA 53 (S) 
with minor additional traffic noise contributions from Taylor Hill Road. 

4.5.56 NSA 54 (S) 

NSA 54 (S) is located in the central portion of the project area south of the Potter Township Athletic 
Complex and is unique to the South Alternative. It is comprised of five Activity Category B noise 
receptors representing five single family residential parcels along Zerby Road. An existing ambient 
noise level of 40 dBA was measured within NSA 54 (S) at monitoring site ST-35. The existing 
acoustic environment that was observed at ST-35 during the monitoring period consisted of a mix 
of sounds from insects and birds, with traffic noise from US 322 slightly audible. 

Existing traffic noise levels within NSA 54 (S) for these Activity Category B land uses are not 
predicted to approach or exceed the FHWA/PennDOT NAC of 67 dBA with existing PM Peak Hour 
traffic noise levels modeled between 46 dBA and 49 dBA. Traffic noise from General Potter Highway 
is a minor component of the overall ambient acoustic environment within NSA 54 (S) with sounds 
from birds and insects responsible for the ambient acoustic conditions. 



State College Area Connector 
Preliminary Design Noise Analysis 
JN197202 
September 8, 2025 
 

  
 

Preliminary Design Noise Analysis 
37 

5.0 Design Year Conditions 

The future design year (2050) Build models were constructed based on preliminary design 
engineering plans and projected design year (2050) traffic data. The project proposes to construct 
a new 4-lane highway, approximately 8 miles in length, from the SR 45 interchange at the western 
end of the project area to the Potters Mills Gap interchange at the eastern end of the project area. 
Along with this new highway, improvements are proposed to the existing US 322 roadway as it 
would function as a local access road. Noise models were evaluated for each of the three potential 
alternatives under study so that all noise-sensitive land uses within 500 feet from the proposed 
edge of pavement of all new roadway and existing roadway improvements could be analyzed to 
determine if predicted future noise levels approach or exceed the FHWA/PennDOT NAC for the 
respective Land Use Activity Categories.   

Along with the proposed roadway design, future terrain features associated with each of the three 
proposed alternatives were incorporated into their respective models to ensure the most accurate 
noise propagation paths possible. In addition to the three 2050 Design Build noise models, a 2050 
No Build noise model was constructed for comparison purposes. The 2050 No Build noise levels 
were predicted by incorporating projected 2050 No Build traffic volumes and compositions into the 
existing conditions noise model. 

Design year noise levels are associated with multiple factors, including the introduction of a new 
noise source and/or the alteration of existing source/receiver noise propagation paths as a result of 
the construction of the project, a change in traffic patterns, as well as an overall increase in 
projected traffic. Predicted noise levels for the existing year (2023) and design year (2050) Build 
and No Build scenarios are presented in Appendix B ï Sound Level Impact Table. Design year 
noise impacts are a result of both predicted noise levels that approach or exceed the NAC and also 
substantial noise increase impacts. Impact determination for the design year and a discussion of 
the predicted traffic noise increases for each NSA is presented below. 

5.1 NSA 1 

Design year (2050) Build traffic noise levels at the five Activity Category B noise receptors and two 
Activity Category E noise receptors within NSA 1 are not predicted to approach or exceed the 
FHWA/PennDOT NAC of 67 dBA and 72 dBA, respectively, or experience future predicted noise levels 
that substantially exceed existing noise levels. This determination applies to all three of the 
evaluated alternatives as NSA 1 is common to all three. An average increase of approximately 1 
dBA above the existing noise levels is predicted for these seven receptors. These predicted increases 
in the future traffic noise levels can be attributed to an overall increase in traffic volumes along Boal 
Ave and SR 45 along with changes in traffic patterns associated with the construction of the SCAC. 
Future Build traffic noise levels within the NSA are predicted to range between 49 dBA and 67 dBA. 
Future No Build traffic noise levels within the NSA are predicted to range between 50 dBA and 69 
dBA, with an approximate 1.5 dBA increase (on average) above the existing traffic noise levels due 
to an overall increase in the traffic volume within the existing roadway network. Noise abatement 
consideration is not warranted for NSA 1. 
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5.2 NSA 2 

Design year (2050) Build traffic noise levels at the 11 Activity Category B noise receptors within 
NSA 2 are not predicted to approach or exceed the FHWA/PennDOT NAC of 67 dBA or experience 
future predicted noise levels that substantially exceed existing noise levels. This determination 
applies to all three of the evaluated alternatives as NSA 2 is common to all three. An average 
increase of approximately 1 dBA above the existing noise levels is predicted for these 11 receptors. 
These predicted increases in the future traffic noise levels can be attributed to an overall increase 
in traffic volumes along Boal Ave and SR 45 along with changes in traffic patterns associated with 
the construction of the SCAC. Future Build traffic noise levels within the NSA are predicted to range 
between 44 dBA and 60 dBA. Future No Build traffic noise levels within the NSA are predicted to 
range between 43 dBA and 61 dBA, with an approximate 1 dBA increase (on average) above the 
existing traffic noise levels due to an overall increase in the traffic volume within the existing 
roadway network. Noise abatement consideration is not warranted for NSA 2. 

5.3 NSA 3 

Design year (2050) Build traffic noise levels at the 27 Activity Category B noise receptors within 
NSA 3 are not predicted to approach or exceed the FHWA/PennDOT NAC of 67 or experience future 
predicted noise levels that substantially exceed existing noise levels. This determination applies to 
all three of the evaluated alternatives as NSA 3 is common to all three. An average increase of 
approximately 2 dBA above the existing noise levels is predicted for these 27 receptors. These 
predicted increases in the future traffic noise levels can be attributed to the alteration of 
source/receiver noise propagation paths as a result of the construction of the new lanes of US 322 
along with the reconfiguration of the SR 45 interchange ramps. Additional changes in traffic patterns 
resulting from the SCAC project, as well as an overall increase in projected traffic volumes in general 
all contribute to these future predicted increases in the traffic noise levels. Future Build traffic noise 
levels within the NSA are predicted to range between 50 dBA and 65 dBA. Future No Build traffic 
noise levels within the NSA are predicted to range between 48 dBA and 65 dBA, with an approximate 
0.5 dBA increase (on average) above the existing traffic noise levels due to an overall increase in 
the traffic volume within the existing roadway network. Noise abatement consideration is not 
warranted for NSA 3. 

5.4 NSA 4 

Design year (2050) Build traffic noise levels at the 24 Activity Category B noise receptors within 
NSA 4 are not predicted to approach or exceed the FHWA/PennDOT NAC of 67 or experience future 
predicted noise levels that substantially exceed existing noise levels. This determination applies to 
all three of the evaluated alternatives as NSA 4 is common to all three. An average increase of 
approximately 0.5 dBA above the existing noise levels is predicted for these 24 receptors. These 
predicted increases in the future traffic noise levels can be attributed to the alteration of 
source/receiver noise propagation paths as a result of the construction of the new lanes of US 322 
along with the construction of new SR 45 interchange ramps. Additional changes in traffic patterns 
resulting from the SCAC project, as well as an overall increase in projected traffic volumes in general 
all contribute to these future predicted increases in the traffic noise levels. Future Build traffic noise 
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levels within the NSA are predicted to range between 49 dBA and 60 dBA. Future No Build traffic 
noise levels within the NSA are predicted to range between 50 dBA and 61 dBA, with an approximate 
1 dBA increase (on average) above the existing traffic noise levels due to an overall increase in the 
traffic volume within the existing roadway network. Noise abatement consideration is not warranted 
for NSA 4. 

5.5 NSA 5 

Design year (2050) Build traffic noise levels at the eight Activity Category B noise receptors within 
NSA 5 are not predicted to approach or exceed the FHWA/PennDOT NAC of 67 dBA or experience 
future predicted noise levels that substantially exceed existing noise levels. This determination 
applies to all three of the evaluated alternatives as NSA 5 is common to all three. An average 
decrease of approximately 1.5 dBA below the existing noise levels is predicted for these eight 
receptors. These predicted decreases in the future traffic noise levels can be attributed to a 
reduction in traffic volumes along Boal Ave along with changes in traffic patterns as a result of 
construction of the SCAC. Future Build traffic noise levels within the NSA are predicted to range 
between 55 dBA and 59 dBA. Future No Build traffic noise levels within the NSA are predicted to 
range between 56 dBA and 63 dBA, with an approximate 1 dBA increase (on average) above the 
existing traffic noise levels due to an overall increase in the traffic volume within the existing 
roadway network. Noise abatement consideration is not warranted for NSA 5. 

5.6 NSA 6 

Design year (2050) Build traffic noise levels at the five Activity Category B noise receptors within 
NSA 6 are not predicted to approach or exceed the FHWA/PennDOT NAC of 67 dBA or experience 
future predicted noise levels that substantially exceed existing noise levels. This determination 
applies to all three of the evaluated alternatives as NSA 6 is common to all three. An average 
decrease of approximately 1 dBA below the existing noise levels is predicted for these five receptors. 
These predicted decreases in the future traffic noise levels can be attributed to a reduction in traffic 
volumes along Boal Ave along with changes in traffic patterns as a result of construction of the 
SCAC. Future Build traffic noise levels within the NSA are predicted to range between 54 dBA and 
59 dBA. Future No Build traffic noise levels within the NSA are predicted to range between 55 dBA 
and 63 dBA, with an approximate 1 dBA increase (on average) above the existing traffic noise levels 
due to an overall increase in the traffic volume within the existing roadway network. Noise 
abatement consideration is not warranted for NSA 6. 

5.7 NSA 7 

Design year (2050) Build traffic noise levels at the two Activity Category B noise receptors within 
NSA 7 are not predicted to approach or exceed the FHWA/PennDOT NAC of 67 dBA or experience 
future predicted noise levels that substantially exceed existing noise levels. This determination 
applies to all three of the evaluated alternatives as NSA 7 is common to all three. An average 
decrease of approximately 2.5 dBA below the existing noise levels is predicted for these two 
receptors. These predicted decreases in the future traffic noise levels can be attributed to a 
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reduction in traffic volumes along Boal Ave along with changes in traffic patterns as a result of 
construction of the SCAC. Future Build traffic noise levels within the NSA are predicted to be 61 dBA 
at each receptor. Future No Build traffic noise levels within the NSA are predicted to range between 
64 dBA and 65 dBA, with an approximate 1 dBA increase (on average) above the existing traffic 
noise levels due to an overall increase in the traffic volume within the existing roadway network. 
Noise abatement consideration is not warranted for NSA 7. 

5.8 NSA 8 

Design year (2050) Build traffic noise levels at the 10 Activity Category B noise receptors within 
NSA 8 are not predicted to approach or exceed the FHWA/PennDOT NAC of 67 or experience future 
predicted noise levels that substantially exceed existing noise levels. This determination applies to 
all three of the evaluated alternatives as NSA 8 is common to all three. An average increase of 
approximately 2 dBA above the existing noise levels is predicted for these 10 receptors. These 
predicted increases in the future traffic noise levels can be attributed to the alteration of existing 
source/receiver noise propagation paths as a result of the construction of the new lanes of US322 
along with the reconfiguration of the SR 45 interchange ramps. Additional changes in traffic patterns 
resulting from the SCAC project, as well as an overall increase in projected traffic volumes in general 
all contribute to these future predicted increases in the traffic noise levels. Future Build traffic noise 
levels within the NSA are predicted to range between 55 dBA and 64 dBA. Future No Build traffic 
noise levels within the NSA are predicted to range between 54 dBA and 63 dBA, with an approximate 
0.5 dBA increase (on average) above the existing traffic noise levels due to an overall increase in 
the traffic volume within the existing roadway network. Noise abatement consideration is not 
warranted for NSA 8. 

5.9 NSA 9 

The design year (2050) Build traffic noise level at one Activity Category B noise receptor within NSA 
9 (receptor 9-08; representing 2 ERU) is predicted to approach the FHWA/PennDOT NAC of 67 dBA 
with a modeled noise level of 66 dBA. Future predicted build noise levels are not predicted to 
approach or exceed the FHWA/PennDOT NAC of 67 or experience future predicted noise levels that 
substantially exceed existing noise levels at the remaining 13 Activity Category B noise receptors 
within NSA 9. This determination applies to all three of the evaluated alternatives as NSA 9 is 
common to all three. The future build traffic noise levels within NSA 9 are predicted to increase by 
approximately 1.5 dBA, on average, above the existing traffic noise levels. These predicted 
increases in the future traffic noise levels can be attributed to the alteration of existing 
source/receiver noise propagation paths as a result of the construction of the new roundabout on 
SR 45 immediately adjacent to the southwest of NSA 9, along with an overall increase in traffic 
volumes along SR 45 and changes in traffic patterns associated with the construction of the SCAC. 
Future Build traffic noise levels within the NSA are predicted to range between 56 dBA and 66 dBA. 
Future No Build traffic noise levels within the NSA are predicted to range between 55 dBA and 65 
dBA, with an approximate 0.5 dBA increase (on average) above the existing traffic noise levels due 
to an overall increase in the traffic volume within the existing roadway network. Noise abatement 
consideration is warranted for NSA 9.  
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5.10  NSA 10 

Design year (2050) Build traffic noise levels at the two Activity Category B noise receptors within 
NSA 10 are not predicted to approach or exceed the FHWA/PennDOT NAC of 67 or experience future 
predicted noise levels that substantially exceed existing noise levels. This determination applies to 
all three of the evaluated alternatives as NSA 10 is common to all three. An average increase of 
approximately 2 dBA above the existing noise levels is predicted for these two receptors. These 
predicted increases in the future traffic noise levels can be attributed to the construction of the new 
lanes of the SCAC, new SR 45 interchanges ramps, SR 45 roundabout, and new connector road to 
the southwest of NSA 10. Additional changes in traffic patterns resulting from the SCAC project, as 
well as an overall increase in projected traffic volumes in general all contribute to these future 
predicted increases in the traffic noise levels. Future Build traffic noise levels within the NSA are 
predicted to range between 58 dBA and 62 dBA. Future No Build traffic noise levels within the NSA 
are predicted to range between 56 dBA and 61 dBA, with an approximate 0.5 dBA increase (on 
average) above the existing traffic noise levels due to an overall increase in the traffic volume within 
the existing roadway network. Noise abatement consideration is not warranted for NSA 10. 

5.11  NSA 11 

Design year (2050) Build traffic noise levels at 10 Activity Category B noise receptors within NSA 
11 (receptors 11-01, 11-03, 11-04, 11-08 through 11-11, 11-18 through 11-20; representing 45 
ERU) are predicted to approach and exceed the FHWA/PennDOT NAC of 67 dBA with modeled noise 
levels ranging from 66 dBA to 69 dBA. Future predicted build noise levels are not predicted to 
approach or exceed the FHWA/PennDOT NAC of 67 or experience future predicted noise levels that 
substantially exceed existing noise levels at the remaining 12 Activity Category B noise receptors 
within NSA 11. This determination applies to all three of the evaluated alternatives as NSA 11 is 
common to all three. Even with future build traffic noise levels predicted to approach and exceed 
NAC, the overall future build traffic noise levels within NSA 11 are predicted to decrease by 
approximately 1 dBA, on average, below the existing traffic noise levels. These predicted decreases 
in the future traffic noise levels can be attributed to the relocation of a large percentage of traffic 
from the existing US322 alignment slightly further to the south along the proposed SCAC alignment. 
Future Build traffic noise levels within the NSA are predicted to range between 58 dBA and 69 dBA. 
Future No Build traffic noise levels within the NSA are predicted to range between 57 dBA and 73 
dBA, with an approximate 1 dBA increase (on average) above the existing traffic noise levels due 
to an overall increase in the traffic volume within the existing roadway network. Noise abatement 
consideration is warranted for NSA 11. 

5.12  NSA 12 

Design year (2050) Build traffic noise levels at the 14 Activity Category C noise receptors within 
NSA 12 are not predicted to approach or exceed the FHWA/PennDOT NAC of 67 or experience future 
predicted noise levels that substantially exceed existing noise levels. This determination applies to 
all three of the evaluated alternatives as NSA 12 is common to all three. An average decrease of 
approximately 1 dBA below the existing noise levels is predicted for the six front row receptors in 
the grid while an average increase of approximately 1 dBA above the existing noise levels is 
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predicted for the eight second row receptors in the grid. These predicted decreases and increases 
in the future traffic noise levels can be attributed to the alteration of source/receiver noise 
propagation paths resulting from the construction of the SCAC to the south of the NSA. The higher 
elevation of the SCAC (up to 35 feet higher as compared to the existing US322 roadway) in 
conjunction with the higher elevations of the front row receptors (as compared to the second row 
receptors) results in opposite effects for each of these regions within NSA 12. Future Build traffic 
noise levels within the NSA are predicted to range between 60 dBA and 64 dBA. Future No Build 
traffic noise levels within the NSA are predicted to range between 60 dBA and 67 dBA, with an 
approximate 1 dBA increase (on average) above the existing traffic noise levels due to an overall 
increase in the traffic volume within the existing roadway network. Noise abatement consideration 
is not warranted for NSA 12. 

5.13  NSA 13 

Design year (2050) Build traffic noise levels at the 17 Activity Category C noise receptors within 
NSA 13 are not predicted to approach or exceed the FHWA/PennDOT NAC of 67 or experience future 
predicted noise levels that substantially exceed existing noise levels. This determination applies to 
all three of the evaluated alternatives as NSA 13 is common to all three. An average increase of 
approximately 3 dBA above the existing noise levels is predicted for these 17 receptors. These 
predicted increases in the future traffic noise levels can be attributed to the alteration of 
source/receiver noise propagation paths as a result of the construction of the SCAC which will bring 
traffic noise closer to the receptors within NSA 13. Future Build traffic noise levels within the NSA 
are predicted to range between 60 dBA and 62 dBA. Future No Build traffic noise levels within the 
NSA are predicted to range between 59 dBA and 62 dBA, with an approximate 2.5 dBA increase (on 
average) above the existing traffic noise levels due to an overall increase in the traffic volume within 
the existing roadway network. Noise abatement consideration is not warranted for NSA 13. 

5.14  NSA 14 

The design year (2050) Build traffic noise level at the single Activity Category B noise receptor 
within NSA 14 (receptor 14-01; representing 1 ERU) is predicted to approach the FHWA/PennDOT 
NAC of 67. This determination applies to all three of the evaluated alternatives as NSA 14 is common 
to all three. An increase of approximately 8 dBA above the existing noise level is predicted for this 
receptor. This predicted increase in the future traffic noise level can be attributed to the alteration 
of the source/receiver noise propagation path as a result of the construction of the SCAC which will 
bring traffic closer to receptor 14-01. The future Build traffic noise level within NSA 14 is predicted 
to be 66 dBA. The future No Build traffic noise level within NSA 14 is predicted to be 60 dBA, with 
an approximate 1 dBA increase (on average) above the existing traffic noise level due to an overall 
increase in the traffic volume within the existing roadway network. Noise abatement consideration 
is warranted for NSA 14. 
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5.15  NSA 15 

Design year (2050) Build traffic noise levels at four Activity Category B noise receptors within NSA 
15 (receptors 15-03 through 15-06; representing 4 ERU) are predicted to approach and exceed the 
FHWA/PennDOT NAC of 67 dBA with modeled noise levels ranging from 66 dBA to 69 dBA. Future 
predicted build noise levels are not predicted to approach or exceed the FHWA/PennDOT NAC of 67 
or experience future predicted noise levels that substantially exceed existing noise levels at the 
remaining 10 Activity Category B noise receptors within NSA 15. This determination applies to all 
three of the evaluated alternatives as NSA 15 is common to all three. An average increase of 
approximately 7 dBA above the existing noise levels is predicted for these 14 receptors. These 
predicted increases in the future traffic noise levels can be attributed to the alteration of 
source/receiver noise propagation paths as a result of the construction of the SCAC which will bring 
traffic noise closer to the receptors within NSA 15. Future Build traffic noise levels within the NSA 
are predicted to range between 55 dBA and 69 dBA. Future No Build traffic noise levels within the 
NSA are predicted to range between 50 dBA and 62 dBA, with an approximate 1.5 dBA increase (on 
average) above the existing traffic noise levels due to an overall increase in the traffic volume within 
the existing roadway network. Noise abatement consideration is warranted for NSA 15. 

5.16  NSA 16 

Design year (2050) Build traffic noise levels at six Activity Category B noise receptors within NSA 
16 (receptors 16-02 through 16-07; representing 6 ERU) are predicted to approach and exceed the 
FHWA/PennDOT NAC of 67 dBA with modeled noise levels ranging from 68 dBA to 71 dBA. Future 
predicted build noise levels are not predicted to approach or exceed the FHWA/PennDOT NAC of 67 
or experience future predicted noise levels that substantially exceed existing noise levels at the 
remaining eight Activity Category B noise receptors within NSA 16. This determination applies to all 
three of the evaluated alternatives as NSA 16 is common to all three. An average increase of 
approximately 6.5 dBA above the existing noise levels is predicted for these 14 receptors. These 
predicted increases in the future traffic noise levels can be attributed to the alteration of 
source/receiver noise propagation paths as a result of the construction of the SCAC which will bring 
traffic noise closer to the receptors within NSA 16. Future Build traffic noise levels within the NSA 
are predicted to range between 54 dBA and 71 dBA. Future No Build traffic noise levels within the 
NSA are predicted to range between 48 dBA and 66 dBA, with an approximate 2.5 dBA increase (on 
average) above the existing traffic noise levels due to an overall increase in the traffic volume within 
the existing roadway network. Noise abatement consideration is warranted for NSA 16. 

5.17  NSA 17 (C,N) 

The design year (2050) Build traffic noise level at one Activity Category B noise receptor within NSA 
17 (C,N) (receptor 17CN-03; representing 1 ERU) is predicted to approach the FHWA/PennDOT NAC 
of 67 dBA with a modeled noise level of 66 dBA. Future predicted build noise levels are not predicted 
to approach or exceed the FHWA/PennDOT NAC of 67 or experience future predicted noise levels 
that substantially exceed existing noise levels at the remaining two Activity Category B noise 
receptors within NSA 17 (C,N). This determination applies to the Central and North Alternatives. An 
average increase of approximately 8.5 dBA above the existing noise levels is predicted for these 
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three receptors. These predicted increases in the future traffic noise levels can be attributed to the 
alteration of source/receiver noise propagation paths as a result of the construction of the SCAC 
which will bring traffic noise closer to the receptors within NSA 17 (C,N). Future Build traffic noise 
levels within the NSA are predicted to range between 58 dBA and 66 dBA. Future No Build traffic 
noise levels within the NSA are predicted to range between 53 dBA and 60 dBA, with an approximate 
2.5 dBA increase (on average) above the existing traffic noise levels due to an overall increase in 
the traffic volume within the existing roadway network. Noise abatement consideration is warranted 
for NSA 17 (C,N). 

5.18  NSA 17 (S) 

Design year (2050) Build traffic noise levels at two Activity Category B noise receptors within NSA 
17 (S) (receptors 17S-01, 17S-02; representing 2 ERU) are predicted to substantially exceed the 
existing noise levels with modeled noise level increases of 11 dBA and 12 dBA at receptors 17S-01 
and 17S-02, respectively. This determination applies only to the South Alternative. An average 
increase of approximately 11.5 dBA above the existing noise levels is predicted for these two 
receptors. These predicted increases in the future traffic noise levels can be attributed to the 
alteration of source/receiver noise propagation paths as a result of the construction of the SCAC 
which will bring traffic noise closer to the receptors within NSA 17 (S). Future Build traffic noise 
levels within the NSA are predicted to range between 61 dBA and 63 dBA. Future No Build traffic 
noise levels within the NSA are predicted to range between 53 dBA and 54 dBA, with an approximate 
3 dBA increase (on average) above the existing traffic noise levels due to an overall increase in the 
traffic volume within the existing roadway network. Noise abatement consideration is warranted for 
NSA 17 (S). 

5.19  NSA 18 (C,N) 

The design year (2050) Build traffic noise level at the single Activity Category B noise receptor 
within NSA 18 (C,N) is not predicted to approach or exceed the FHWA/PennDOT NAC of 67 or 
experience a future predicted noise level that substantially exceeds the existing noise level. This 
determination applies to the Central and North Alternatives. A decrease of approximately 7.5 dBA 
below the existing noise level is predicted for this receptor. This predicted decrease in the future 
traffic noise level can be attributed to the alteration of the source/receiver noise propagation path 
as a result of the construction of the SCAC which will move traffic farther from receptor 18CN-01. 
The future Build traffic noise level within NSA 18 (C,N) is predicted to be 63 dBA. The future No 
Build traffic noise level within the NSA is predicted to be 72 dBA, with an approximate 2 dBA increase 
(on average) above the existing traffic noise levels due to an overall increase in the traffic volume 
within the existing roadway network. Noise abatement consideration is not warranted for NSA 18 
(C,N). 

5.20  NSA 18 (S) 

The design year (2050) Build traffic noise level at the single Activity Category B noise receptor 
within NSA 18 (S) is not predicted to approach or exceed the FHWA/PennDOT NAC of 67 or 
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experience a future predicted noise level that substantially exceeds the existing noise level. This 
determination applies only to the South Alternative. A decrease of approximately 8.5 dBA below the 
existing noise level is predicted for this receptor. This predicted decrease in the future traffic noise 
level can be attributed to the alteration of the source/receiver noise propagation path as a result of 
the construction of the SCAC which will move traffic farther from receptor 18S-01. The future Build 
traffic noise level within NSA 18 (S) is predicted to be 62 dBA. The future No Build traffic noise level 
within the NSA is predicted to be 72 dBA, with an approximate 2 dBA increase (on average) above 
the existing traffic noise levels due to an overall increase in the traffic volume within the existing 
roadway network. Noise abatement consideration is not warranted for NSA 18 (S). 

5.21  NSA 19 (C) 

The design year (2050) Build traffic noise level at the single Activity Category B noise receptor 
within NSA 19 (C) is not predicted to approach or exceed the FHWA/PennDOT NAC of 67 or 
experience a future predicted noise level that substantially exceeds the existing noise level. This 
determination applies only to the Central Alternative. A decrease of approximately 2 dBA below the 
existing noise level is predicted for this receptor. This predicted decrease in the future traffic noise 
level can be attributed to the alteration of the source/receiver noise propagation path as a result of 
the construction of the SCAC which will move traffic farther from receptor 19C-01. The future Build 
traffic noise level within NSA 19 (C) is predicted to be 59 dBA. The future No Build traffic noise level 
within the NSA is predicted to be 63 dBA, with an approximate 2.5 dBA increase (on average) above 
the existing traffic noise levels due to an overall increase in the traffic volume within the existing 
roadway network. Noise abatement consideration is not warranted for NSA 19 (C). 

5.22  NSA 20 (C) 

Design year (2050) Build traffic noise levels at the two Activity Category B noise receptors within 
NSA 20 (C) are not predicted to approach or exceed the FHWA/PennDOT NAC of 67 or experience 
future predicted noise levels that substantially exceed existing noise levels. This determination 
applies only to the Central Alternative. A decrease of approximately 8.5 dBA below the existing 
noise levels is predicted for these receptors. This predicted decrease in the future traffic noise levels 
can be attributed to the alteration of the source/receiver noise propagation path as a result of the 
construction of the SCAC which will move traffic farther from receptors 20C-01 and 20C-02. Future 
Build traffic noise levels within the NSA are predicted to range between 60 dBA and 64 dBA. Future 
No Build traffic noise levels within the NSA are predicted to range between 69 dBA and 74 dBA, with 
an approximate 1 dBA increase (on average) above the existing traffic noise levels due to an overall 
increase in the traffic volume within the existing roadway network. Noise abatement consideration 
is not warranted for NSA 20 (C). 

5.23  NSA 21 (C) 

The design year (2050) Build traffic noise level at the single Activity Category B noise receptor 
within NSA 21 (C) is not predicted to approach or exceed the FHWA/PennDOT NAC of 67 or 
experience a future predicted noise level that substantially exceeds the existing noise level. This 
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determination applies only to the Central Alternative. An increase of approximately 7.5 dBA above 
the existing noise level is predicted for this receptor. This predicted increase in the future traffic 
noise level can be attributed to the alteration of the source/receiver noise propagation path as a 
result of the construction of the SCAC which will bring traffic noise closer to receptor 21C-01. The 
future Build traffic noise level within NSA 21 (C) is predicted to be 61 dBA. The future No Build 
traffic noise level within the NSA is predicted to be 54 dBA, with an approximate 1 dBA increase (on 
average) above the existing traffic noise levels due to an overall increase in the traffic volume within 
the existing roadway network. Noise abatement consideration is not warranted for NSA 21 (C). 

5.24  NSA 22 (C) 

Design year (2050) Build traffic noise levels at two Activity Category B noise receptors within NSA 
22 (C) (receptors 22C-01 and 22C-06; representing 2 ERU) are predicted to substantially exceed 
the existing noise levels with an average modeled noise level increase of 12 dBA for these two 
receptors. This determination applies only to the Central Alternative. These predicted increases in 
the future traffic noise levels can be attributed to the introduction of a major noise source within 
400 to 800 feet of the noise-sensitive land uses of NSA 22 (C) as a result of the construction of the 
SCAC. Future Build traffic noise levels within the NSA are predicted to range between 55 dBA and 
60 dBA. Future No Build traffic noise levels within the NSA are predicted to range between 47 dBA 
and 50 dBA, with an approximate 1 dBA increase (on average) above the existing traffic noise levels 
due to an overall increase in the traffic volume within the existing roadway network. Noise 
abatement consideration is warranted for NSA 22 (C). 

5.25  NSA 23 (C) 

Design year (2050) Build traffic noise levels at five of the six Activity Category C noise receptors 
within NSA 23 (C) (receptors 23C-02 through 23C-06; representing 6.2 ERU) are predicted to 
substantially exceed the existing noise levels with an average modeled noise level increase of 12 
dBA for these five receptors. This determination applies only to the Central Alternative. These 
predicted increases in the future traffic noise levels can be attributed to the introduction of a major 
noise source within less than 200 feet of the Potter Township Athletic Complex as a result of the 
construction of the SCAC. Future Build traffic noise levels within the NSA are predicted to range 
between 60 dBA and 63 dBA. Future No Build traffic noise levels within the NSA are predicted to 
range between 49 dBA and 55 dBA, with an approximate 1 dBA increase (on average) above the 
existing traffic noise levels due to an overall increase in the traffic volume within the existing 
roadway network. Noise abatement consideration is warranted for NSA 23 (C). 

5.26  NSA 24 (C,S) 

The design year (2050) Build traffic noise level at the single Activity Category B noise receptor 
within NSA 24 (C,S) (receptor 24CS-01; representing 1 ERU) is predicted to exceed the 
FHWA/PennDOT NAC of 67. This determination applies to the Central and South Alternatives. Even 
with the future build traffic noise level predicted to exceed NAC, the overall future build traffic noise 
level within NSA 24 (C,S) is predicted to decrease by approximately 4 dBA below the existing traffic 
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noise level. This predicted decrease in the future traffic noise levels can be attributed to the 
relocation of a large percentage of traffic from the existing US 322 alignment slightly further away 
to the south along the proposed SCAC alignment. The future Build traffic noise level within NSA 24 
(C,S) is predicted to be 68 dBA. The future No Build traffic noise level within the NSA is predicted 
to be 72 dBA, with an approximate 0.5 dBA increase above the existing traffic noise level due to an 
overall increase in the traffic volume within the existing roadway network. Noise abatement 
consideration is warranted for NSA 24 (C,S). 

5.27  NSA 25 (C,S) 

Design year (2050) Build traffic noise levels at the two Activity Category B noise receptors within 
NSA 25 (C,S) are not predicted to approach or exceed the FHWA/PennDOT NAC of 67 or experience 
future predicted noise levels that substantially exceed existing noise levels. This determination 
applies to the Central and South Alternatives. An average decrease of approximately 3 dBA below 
the existing noise levels is predicted for these receptors. This predicted decrease in the future traffic 
noise levels can be attributed to the alteration of the source/receiver noise propagation path as a 
result of the construction of the SCAC which will move traffic farther from receptors 25CS-01 and 
25CS-02. Future Build traffic noise levels within the NSA are predicted to range between 64 dBA 
and 65 dBA. Future No Build traffic noise levels within the NSA are predicted to range between 66 
dBA and 72 dBA, with an approximate 1 dBA increase (on average) above the existing traffic noise 
levels due to an overall increase in the traffic volume within the existing roadway network. Noise 
abatement consideration is not warranted for NSA 25 (C,S). 

5.28  NSA 26 (C,S) 

The design year (2050) Build traffic noise level at one Activity Category B noise receptor within NSA 
26 (C,S) (receptor 26CS-04; representing 1 ERU) is predicted to exceed the FHWA/PennDOT NAC 
of 67 dBA with a modeled noise level of 67 dBA. Future predicted build noise levels are not predicted 
to approach or exceed the FHWA/PennDOT NAC of 67 or experience future predicted noise levels 
that substantially exceed existing noise levels at the remaining three Activity Category B noise 
receptors within NSA 26 (C,S). This determination applies to the Central and South Alternatives. An 
average increase of approximately 6 dBA above the existing noise levels is predicted for these four 
receptors. These predicted increases in the future traffic noise levels can be attributed to the 
alteration of source/receiver noise propagation paths as a result of the construction of the SCAC 
which will bring traffic noise closer to the receptors within NSA 26 (C,S). Future Build traffic noise 
levels within the NSA are predicted to range between 61 dBA and 67 dBA. Future No Build traffic 
noise levels within the NSA are predicted to range between 56 dBA and 61 dBA, with an approximate 
1 dBA increase (on average) above the existing traffic noise levels due to an overall increase in the 
traffic volume within the existing roadway network. Noise abatement consideration is warranted for 
NSA 26 (C,S). 
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5.29  NSA 27 (C,S) 

Design year (2050) Build traffic noise levels at the three Activity Category B noise receptors within 
NSA 27 (C,S) are not predicted to approach or exceed the FHWA/PennDOT NAC of 67 or experience 
future predicted noise levels that substantially exceed existing noise levels. This determination 
applies to the Central and South Alternatives. An average increase of approximately 5.5 dBA above 
the existing noise levels is predicted for these three receptors. These predicted increases in the 
future traffic noise levels can be attributed to the alteration of source/receiver noise propagation 
paths as a result of the construction of the SCAC which will bring traffic noise closer to the receptors 
within NSA 27 (C,S). Future Build traffic noise levels within the NSA are predicted to range between 
55 dBA and 61 dBA. Future No Build traffic noise levels within the NSA are predicted to range 
between 53 dBA and 54 dBA, with an approximate 1 dBA increase (on average) above the existing 
traffic noise levels due to an overall increase in the traffic volume within the existing roadway 
network. Noise abatement consideration is not warranted for NSA 27 (C,S). 

5.30  NSA 28 (C,S) 

The design year (2050) Build traffic noise level at the single Activity Category B noise receptor 
within NSA 28 (C,S) is not predicted to approach or exceed the FHWA/PennDOT NAC of 67 or 
experience a future predicted noise level that substantially exceeds the existing noise level. This 
determination applies to the Central and South Alternatives. A decrease of approximately 6 dBA 
below the existing noise level is predicted for this receptor. This predicted decrease in the future 
traffic noise level can be attributed to the alteration of the source/receiver noise propagation path 
as a result of the construction of the SCAC which will move traffic farther from receptor 28CS-01. 
The future Build traffic noise level within NSA 28 (C,S) is predicted to be 62 dBA. The future No 
Build traffic noise level within the NSA is predicted to be 69 dBA, with an approximate 1 dBA increase 
(on average) above the existing traffic noise levels due to an overall increase in the traffic volume 
within the existing roadway network. Noise abatement consideration is not warranted for NSA 28 
(C,S). 

5.31  NSA 29 (C,S) 

Design year (2050) Build traffic noise levels at the 16 Activity Category B noise receptors within 
NSA 29 (C,S) are not predicted to approach or exceed the FHWA/PennDOT NAC of 67 or experience 
future predicted noise levels that substantially exceed existing noise levels. This determination 
applies to the Central and South Alternatives. An average decrease of approximately 6 dBA below 
the existing noise levels is predicted for these receptors. This predicted decrease in the future traffic 
noise levels can be attributed to the alteration of the source/receiver noise propagation path as a 
result of the construction of the SCAC which will move traffic farther from the receptors within NSA 
29 (C,S). Future Build traffic noise levels within the NSA are predicted to range between 49 dBA 
and 63 dBA. Future No Build traffic noise levels within the NSA are predicted to range between 57 
dBA and 71 dBA, with an approximate 1 dBA increase (on average) above the existing traffic noise 
levels due to an overall increase in the traffic volume within the existing roadway network. Noise 
abatement consideration is not warranted for NSA 29 (C,S). 
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5.32  NSA 30 

Design year (2050) Build traffic noise levels at the four Activity Category B noise receptors within 
NSA 30 are not predicted to approach or exceed the FHWA/PennDOT NAC of 67 or experience future 
predicted noise levels that substantially exceed existing noise levels. This determination applies to 
all three of the evaluated alternatives as NSA 30 is common to all three. An average decrease of 
approximately 2.5 dBA below the existing noise levels is predicted for these receptors. This 
predicted decrease in the future traffic noise levels can be attributed to the alteration of the 
source/receiver noise propagation path as a result of the construction of the SCAC which will move 
traffic farther from the receptors within NSA 30. Future Build traffic noise levels within the NSA are 
predicted to range between 61 dBA and 64 dBA. Future No Build traffic noise levels within the NSA 
are predicted to range between 58 dBA and 73 dBA, with an approximate 1 dBA increase (on 
average) above the existing traffic noise levels due to an overall increase in the traffic volume within 
the existing roadway network. Noise abatement consideration is not warranted for NSA 30. 

5.33  NSA 31 

Design year (2050) Build traffic noise levels at the two Activity Category B noise receptors within 
NSA 31 are not predicted to approach or exceed the FHWA/PennDOT NAC of 67 or experience future 
predicted noise levels that substantially exceed existing noise levels. This determination applies to 
all three of the evaluated alternatives as NSA 31 is common to all three. An average increase of 
approximately 5.5 dBA above the existing noise levels is predicted for these two receptors. These 
predicted increases in the future traffic noise levels can be attributed to the alteration of 
source/receiver noise propagation paths as a result of the construction of the SCAC which will bring 
traffic noise closer to the receptors within NSA 31. Future Build traffic noise levels within the NSA 
are predicted to range between 58 dBA and 64 dBA. Future No Build traffic noise levels within the 
NSA are predicted to range between 53 dBA and 60 dBA, with an approximate 1 dBA increase (on 
average) above the existing traffic noise levels due to an overall increase in the traffic volume within 
the existing roadway network. Noise abatement consideration is not warranted for NSA 31. 

5.34  NSA 32 

The design year (2050) Build traffic noise level at one Activity Category B noise receptor within NSA 
32 (receptor 32-01; representing 1 ERU) is predicted to approach the FHWA/PennDOT NAC of 67 
dBA with a modeled noise level of 66 dBA. The future predicted build noise level is not predicted to 
approach or exceed the FHWA/PennDOT NAC of 67 or experience a future predicted noise level that 
substantially exceeds the existing noise level at the other Activity Category B noise receptor within 
NSA 32. This determination applies to all three of the evaluated alternatives as NSA 32 is common 
to all three. Even with future build traffic noise levels predicted to approach NAC, the overall future 
build traffic noise levels within NSA 32 are predicted to decrease by approximately 2 dBA, on 
average, below the existing traffic noise levels. These predicted decreases in the future traffic noise 
levels can be attributed to the relocation of a large percentage of traffic from the existing US 322 
alignment slightly further to the south along the proposed SCAC alignment. Future Build traffic noise 
levels within the NSA are predicted to range between 60 dBA and 66 dBA. Future No Build traffic 
noise levels within the NSA are predicted to range between 61 dBA and 71 dBA, with an approximate 
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1 dBA increase (on average) above the existing traffic noise levels due to an overall increase in the 
traffic volume within the existing roadway network. Noise abatement consideration is warranted for 
NSA 32. 

5.35  NSA 33 

The design year (2050) Build traffic noise level at the single Activity Category B noise receptor 
within NSA 33 is not predicted to approach or exceed the FHWA/PennDOT NAC of 67 or experience 
a future predicted noise level that substantially exceeds the existing noise level. This determination 
applies to all three of the evaluated alternatives as NSA 33 is common to all three. An average 
increase of approximately 5 dBA above the existing noise levels is predicted for this receptor. This 
predicted increase in the future traffic noise level can be attributed to the alteration of the 
source/receiver noise propagation path as a result of the construction of the SCAC which will bring 
traffic noise closer to receptor 33-01. The future Build traffic noise level within NSA 33 is predicted 
to be 65 dBA. The future No Build traffic noise level within the NSA is predicted to be 60 dBA, with 
an approximate 0.5 dBA increase (on average) above the existing traffic noise levels due to an 
overall increase in the traffic volume within the existing roadway network. Noise abatement 
consideration is not warranted for NSA 33. 

5.36  NSA 34 

Design year (2050) Build traffic noise levels at the five Activity Category B noise receptors within 
NSA 34 are not predicted to approach or exceed the FHWA/PennDOT NAC of 67 or experience future 
predicted noise levels that substantially exceed existing noise levels. This determination applies to 
all three of the evaluated alternatives as NSA 34 is common to all three. An average decrease of 
approximately 4 dBA below the existing noise levels is predicted for these receptors. This predicted 
decrease in the future traffic noise levels can be attributed to the alteration of the source/receiver 
noise propagation paths as a result of the construction of the SCAC which will move traffic farther 
from the receptors within NSA 34. Future Build traffic noise levels within the NSA are predicted to 
range between 62 dBA and 65 dBA. Future No Build traffic noise levels within the NSA are predicted 
to range between 64 dBA and 71 dBA, with an approximate 1 dBA increase (on average) above the 
existing traffic noise levels due to an overall increase in the traffic volume within the existing 
roadway network. Noise abatement consideration is not warranted for NSA 34. 

5.37  NSA 35 

Design year (2050) Build traffic noise levels at the two Activity Category B noise receptors within 
NSA 35 are not predicted to approach or exceed the FHWA/PennDOT NAC of 67 or experience future 
predicted noise levels that substantially exceed existing noise levels. This determination applies to 
all three of the evaluated alternatives as NSA 35 is common to all three. An average increase of 
approximately 6 dBA above the existing noise levels is predicted for these two receptors. These 
predicted increases in the future traffic noise levels can be attributed to the alteration of 
source/receiver noise propagation paths as a result of the construction of the SCAC which will bring 
traffic noise closer to the receptors within NSA 35. Future Build traffic noise levels within the NSA 
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are predicted to range between 61 dBA and 62 dBA. Future No Build traffic noise levels within the 
NSA are predicted to range between 55 dBA and 58 dBA, with an approximate 1 dBA increase (on 
average) above the existing traffic noise levels due to an overall increase in the traffic volume within 
the existing roadway network. Noise abatement consideration is not warranted for NSA 35. 

5.38  NSA 36 

Design year (2050) Build traffic noise levels at the four Activity Category B noise receptors within 
NSA 36 are not predicted to approach or exceed the FHWA/PennDOT NAC of 67 or experience future 
predicted noise levels that substantially exceed existing noise levels. This determination applies to 
all three of the evaluated alternatives as NSA 36 is common to all three. An average increase of 
approximately 3 dBA above the existing noise levels is predicted for these four receptors. These 
predicted increases in the future traffic noise levels can be attributed to the alteration of 
source/receiver noise propagation paths as a result of the construction of the SCAC which will bring 
traffic noise closer to the receptors within NSA 36. Future Build traffic noise levels within the NSA 
are predicted to range between 58 dBA and 65 dBA. Future No Build traffic noise levels within the 
NSA are predicted to range between 56 dBA and 62 dBA, with an approximate 0.5 dBA increase (on 
average) above the existing traffic noise levels due to an overall increase in the traffic volume within 
the existing roadway network. Noise abatement consideration is not warranted for NSA 36. 

5.39  NSA 37 

Design year (2050) Build traffic noise levels at the three Activity Category B noise receptors within 
NSA 37 are not predicted to approach or exceed the FHWA/PennDOT NAC of 67 or experience future 
predicted noise levels that substantially exceed existing noise levels. This determination applies to 
all three of the evaluated alternatives as NSA 37 is common to all three. An average increase of 
approximately 2.5 dBA above the existing noise levels is predicted for these three receptors. These 
predicted increases in the future traffic noise levels can be attributed to an overall increase in traffic 
volumes along US 322 along with changes in traffic patterns associated with the construction of the 
SCAC. Future Build traffic noise levels within the NSA are predicted to range between 59 dBA and 
62 dBA. Future No Build traffic noise levels within the NSA are predicted to range between 57 dBA 
and 60 dBA, with an approximate 1 dBA increase (on average) above the existing traffic noise levels 
due to an overall increase in the traffic volume within the existing roadway network. Noise 
abatement consideration is not warranted for NSA 37. 

5.40  NSA 38 (N) 

Design year (2050) Build traffic noise levels at the five Activity Category B noise receptors within 
NSA 38 (N) are not predicted to approach or exceed the FHWA/PennDOT NAC of 67 or experience 
future predicted noise levels that substantially exceed existing noise levels. This determination 
applies only to the North Alternative. An average increase of approximately 6.5 dBA above the 
existing noise levels is predicted for these five receptors. These predicted increases in the future 
traffic noise levels can be attributed to the introduction of the SCAC alignment within less than 300 
feet of the receptors within NSA 38 (N). Future Build traffic noise levels within the NSA are predicted 
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to range between 60 dBA and 63 dBA. Future No Build traffic noise levels within the NSA are 
predicted to range between 55 dBA and 57 dBA, with an approximate 1 dBA increase (on average) 
above the existing traffic noise levels due to an overall increase in the traffic volume within the 
existing roadway network. Noise abatement consideration is not warranted for NSA 38 (N). 

5.41  NSA 39 (N) 

Design year (2050) Build traffic noise levels at two Activity Category B noise receptors within NSA 
39 (N) (receptors 39N-01, 39N-02; representing 2 ERU) are predicted to substantially exceed the 
existing noise levels with an average modeled noise level increase of 10 dBA for these two receptors. 
This determination applies only to the North Alternative. These predicted increases in the future 
traffic noise levels can be attributed to the introduction of the SCAC alignment within less than 500 
feet of the receptors within NSA 39 (N). Future Build traffic noise levels within the NSA are predicted 
to range between 55 dBA and 56 dBA. Future No Build traffic noise levels within the NSA are 
predicted to range between 46 dBA and 47 dBA, with an approximate 1 dBA increase (on average) 
above the existing traffic noise levels due to an overall increase in the traffic volume within the 
existing roadway network. Noise abatement consideration is warranted for NSA 39 (N). 

5.42  NSA 40 (N) 

The design year (2050) Build traffic noise level at the single Activity Category B noise receptor 
within NSA 40 (N) is not predicted to approach or exceed the FHWA/PennDOT NAC of 67 or 
experience a future predicted noise level that substantially exceeds the existing noise level. This 
determination applies only to the North Alternative. A decrease of approximately 12 dBA below the 
existing noise level is predicted for this receptor. This predicted decrease in the future traffic noise 
level can be attributed to a relocation of a large percentage of the traffic volume from the existing 
General Potter Highway to several hundred feet farther north along the proposed SCAC alignment, 
away from receptor 40N-01. The future Build traffic noise level within NSA 40 (N) is predicted to be 
59 dBA. The future No Build traffic noise level within the NSA is predicted to be 72 dBA, with an 
approximate 1 dBA increase (on average) above the existing traffic noise levels due to an overall 
increase in the traffic volume within the existing roadway network. Noise abatement consideration 
is not warranted for NSA 40 (N). 

5.43  NSA 41 (N) 

The design year (2050) Build traffic noise level at one Activity Category B noise receptor within NSA 
41 (N) (receptor 41N-01; representing 1 ERU) is predicted to substantially exceed the existing noise 
level with a modeled noise level increase of 11 dBA. The future predicted build noise level is not 
predicted to approach or exceed the FHWA/PennDOT NAC of 67 or experience a future predicted 
noise level that substantially exceeds the existing noise level at the remaining Activity Category B 
noise receptor within NSA 41 (N), with a future predicted build noise level increase of 8 dBA. This 
determination applies only to the North Alternative. These predicted increases in the future traffic 
noise levels can be attributed to the introduction of the SCAC alignment within less than 400 feet 
of the receptors within NSA 41 (N). Future Build traffic noise levels within the NSA are predicted to 
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range between 57 dBA and 58 dBA. Future No Build traffic noise levels within the NSA are predicted 
to range between 46 dBA and 51 dBA, with an approximate 1 dBA increase (on average) above the 
existing traffic noise levels due to an overall increase in the traffic volume within the existing 
roadway network. Noise abatement consideration is warranted for NSA 41 (N). 

5.44  NSA 42 (N) 

Design year (2050) Build traffic noise levels at the three Activity Category B noise receptors within 
NSA 42 (N) are not predicted to approach or exceed the FHWA/PennDOT NAC of 67 or experience 
future predicted noise levels that substantially exceed existing noise levels. This determination 
applies only to the North Alternative. An average increase of approximately 4.5 dBA above the 
existing noise levels is predicted for these three receptors. These predicted increases in the future 
traffic noise levels can be attributed to the introduction of the SCAC alignment within less than 300 
feet of the receptors within NSA 42 (N). Future Build traffic noise levels within the NSA are predicted 
to range between 60 dBA and 65 dBA. Future No Build traffic noise levels within the NSA are 
predicted to range between 57 dBA and 59 dBA, with an approximate 1 dBA increase (on average) 
above the existing traffic noise levels due to an overall increase in the traffic volume within the 
existing roadway network. Noise abatement consideration is not warranted for NSA 42 (N). 

5.45  NSA 43 (N) 

Design year (2050) Build traffic noise levels at the four Activity Category B noise receptors within 
NSA 43 (N) are not predicted to approach or exceed the FHWA/PennDOT NAC of 67 or experience 
future predicted noise levels that substantially exceed existing noise levels. This determination 
applies only to the North Alternative. An average increase of approximately 4.5 dBA above the 
existing noise levels is predicted for these four receptors. These predicted increases in the future 
traffic noise levels can be attributed to the introduction of both the relocated local US 322 and the 
SCAC alignment within less than 300 feet of the receptors within NSA 43 (N). Future Build traffic 
noise levels within the NSA are predicted to range between 61 dBA and 65 dBA. Future No Build 
traffic noise levels within the NSA are predicted to range between 56 dBA and 61 dBA, with an 
approximate 1 dBA increase (on average) above the existing traffic noise levels due to an overall 
increase in the traffic volume within the existing roadway network. Noise abatement consideration 
is not warranted for NSA 43 (N). 

5.46  NSA 44 (N) 

The design year (2050) Build traffic noise level at the single Activity Category B noise receptor 
within NSA 44 (N) is not predicted to approach or exceed the FHWA/PennDOT NAC of 67 or 
experience a future predicted noise level that substantially exceeds the existing noise level. This 
determination applies only to the North Alternative. A decrease of approximately 4 dBA below the 
existing noise level is predicted for this receptor. This predicted decrease in the future traffic noise 
level can be attributed to a relocation of a large percentage of the traffic volume from the existing 
General Potter Highway to approximately 100 feet farther south along the proposed SCAC 
alignment, away from receptor 44N-01. The future Build traffic noise level within NSA 44 (N) is 



State College Area Connector 
Preliminary Design Noise Analysis 
JN197202 
September 8, 2025 
 

  
 

Preliminary Design Noise Analysis 
54 

predicted to be 65 dBA. The future No Build traffic noise level within the NSA is predicted to be 70 
dBA, with an approximate 1 dBA increase (on average) above the existing traffic noise levels due 
to an overall increase in the traffic volume within the existing roadway network. Noise abatement 
consideration is not warranted for NSA 44 (N). 

5.47  NSA 45 (N) 

Design year (2050) Build traffic noise levels at the five Activity Category B noise receptors within 
NSA 45 (N) are not predicted to approach or exceed the FHWA/PennDOT NAC of 67 or experience 
future predicted noise levels that substantially exceed existing noise levels. This determination 
applies only to the North Alternative. An average increase of approximately 5 dBA above the existing 
noise levels is predicted for these five receptors. These predicted increases in the future traffic noise 
levels can be attributed to the introduction of the SCAC alignment within less than 200 feet of the 
receptors within NSA 45 (N). Future Build traffic noise levels within the NSA are predicted to range 
between 51 dBA and 63 dBA. Future No Build traffic noise levels within the NSA are predicted to 
range between 52 dBA and 57 dBA, with an approximate 1 dBA increase (on average) above the 
existing traffic noise levels due to an overall increase in the traffic volume within the existing 
roadway network. Noise abatement consideration is not warranted for NSA 45 (N). 

5.48  NSA 46 (N) 

The design year (2050) Build traffic noise level at the single Activity Category B noise receptor 
within NSA 46 (N) is not predicted to approach or exceed the FHWA/PennDOT NAC of 67 or 
experience a future predicted noise level that substantially exceeds the existing noise level. This 
determination applies only to the North Alternative. A decrease of approximately 11.5 dBA below 
the existing noise level is predicted for this receptor. This predicted decrease in the future traffic 
noise level can be attributed to a relocation of a large percentage of the traffic volume from the 
existing General Potter Highway to several hundred feet farther north along the proposed SCAC 
alignment, away from receptor 46N-01. The future Build traffic noise level within NSA 46 (N) is 
predicted to be 57 dBA. The future No Build traffic noise level within the NSA is predicted to be 66 
dBA, with an approximate 1 dBA increase (on average) above the existing traffic noise levels due 
to an overall increase in the traffic volume within the existing roadway network. Noise abatement 
consideration is not warranted for NSA 46 (N). 

5.49  NSA 47 (N) 

Design year (2050) Build traffic noise levels at the three Activity Category B noise receptors within 
NSA 47 (N) are not predicted to approach or exceed the FHWA/PennDOT NAC of 67 or experience 
future predicted noise levels that substantially exceed existing noise levels. This determination 
applies only to the North Alternative. An average decrease of approximately 0.5 dBA below the 
existing noise levels is predicted for these receptors. These predicted decreases in the future traffic 
noise levels can be attributed to the relocation of a large percentage of the traffic volume from the 
existing General Potter Highway slightly approximately 300 feet to the north along the proposed 
SCAC alignment along with the physical relocation of the local portion of US 322 approximately 150 
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feet to the north of NSA 47 (N). Future Build traffic noise levels within the NSA are predicted to 
range between 53 dBA and 63 dBA. Future No Build traffic noise levels within the NSA are predicted 
to range between 53 dBA and 64 dBA, with an approximate 1 dBA increase (on average) above the 
existing traffic noise levels due to an overall increase in the traffic volume within the existing 
roadway network. Noise abatement consideration is not warranted for NSA 47 (N). 

5.50  NSA 48 (N) 

The design year (2050) Build traffic noise level at the single Activity Category B noise receptor 
within NSA 48 (N) (receptor 48N-01; representing 1 ERU) is predicted to exceed the FHWA/PennDOT 
NAC of 67. This determination applies only to the North Alternative. Even with the future build traffic 
noise level predicted to exceed NAC, the future build traffic noise level for receptor 48N-01 is 
predicted to decrease by approximately 1.5 dBA below the existing traffic noise level. This predicted 
decrease in the future traffic noise levels can be attributed to the alteration of the source/receiver 
noise propagation path resulting from the construction of the SCAC to the north of the NSA and the 
relocation of the local portion of US 322 to the north of the SCAC alignment. The future Build traffic 
noise level within NSA 48 (N) is predicted to be 73 dBA. The future No Build traffic noise level within 
the NSA is predicted to be 75 dBA, with an approximate 1 dBA increase (on average) above the 
existing traffic noise levels due to an overall increase in the traffic volume within the existing 
roadway network. Noise abatement consideration is warranted for NSA 48 (N). 

5.51  NSA 49 (S) 

Design year (2050) Build traffic noise levels at the two Activity Category B noise receptors within 
NSA 49 (S) are not predicted to approach or exceed the FHWA/PennDOT NAC of 67 or experience 
future predicted noise levels that substantially exceed existing noise levels. This determination 
applies only to the South Alternative. An average increase of approximately 4.5 dBA above the 
existing noise levels is predicted for these two receptors. These predicted increases in the future 
traffic noise levels can be attributed to the introduction of the SCAC alignment within less than 200 
feet to the south of the receptors within NSA 49 (S). Future Build traffic noise levels within the NSA 
are predicted to range between 60 dBA and 62 dBA. Future No Build traffic noise levels within the 
NSA are predicted to range between 57 dBA and 59 dBA, with an approximate 2 dBA increase (on 
average) above the existing traffic noise levels due to an overall increase in the traffic volume within 
the existing roadway network. Noise abatement consideration is not warranted for NSA 49 (S). 

5.52  NSA 50 (S) 

Design year (2050) Build traffic noise levels at the two Activity Category B noise receptors within 
NSA 50 (S) (receptors 50S-01, 50S-02; representing 2 ERU) are predicted to substantially exceed 
the existing noise levels with an average modeled noise level increase of 17 dBA for these two 
receptors. This determination applies only to the South Alternative. These predicted increases in 
the future traffic noise levels can be attributed to the introduction of the SCAC alignment within 
less than 100 feet to the south of the receptors within NSA 50 (S). Future Build traffic noise levels 
within the NSA are predicted to be 59 dBA and 64 dBA. Future No Build traffic noise levels within 
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the NSA are predicted to be 47 dBA at each receptor, with an approximate 2 dBA increase (on 
average) above the existing traffic noise levels due to an overall increase in the traffic volume within 
the existing roadway network. Noise abatement consideration is warranted for NSA 50 (S). 

5.53  NSA 51 (S) 

The design year (2050) Build traffic noise level at the single Activity Category B noise receptor 
within NSA 51 (S) (receptor 51S-01; representing 1 ERU) is predicted to substantially exceed the 
existing noise level with an average modeled noise level increase of 20 dBA. This determination 
applies only to the South Alternative. This predicted increase in the future traffic noise level can be 
attributed to the introduction of the SCAC alignment approximately 200 feet to the south of receptor 
51S-01. The future Build traffic noise level within NSA 51 (S) is predicted to be 59 dBA. The future 
No Build traffic noise level within the NSA is predicted to be 41 dBA, with an approximate 2 dBA 
increase (on average) above the existing traffic noise levels due to an overall increase in the traffic 
volume within the existing roadway network. Noise abatement consideration is warranted for NSA 
51 (S). 

5.54  NSA 52 (S) 

The design year (2050) Build traffic noise level at the single Activity Category B noise receptor 
within NSA 52 (S) (receptor 52S-01; representing 1 ERU) is predicted to substantially exceed the 
existing noise level with an average modeled noise level increase of 17 dBA. This determination 
applies only to the South Alternative. This predicted increase in the future traffic noise level can be 
attributed to the introduction of the SCAC alignment within 300 feet to the south of receptor 52S-
01. The future Build traffic noise level within NSA 52 (S) is predicted to be 61 dBA. The future No 
Build traffic noise level within the NSA is predicted to be 45 dBA, with an approximate 1 dBA increase 
(on average) above the existing traffic noise levels due to an overall increase in the traffic volume 
within the existing roadway network. Noise abatement consideration is warranted for NSA 52 (S). 

5.55  NSA 53 (S) 

The design year (2050) Build traffic noise level at one Activity Category C noise receptor within NSA 
53 (S) (receptor 53S-01; representing 3.7 ERU) is predicted to substantially exceed the existing 
noise level with a modeled noise level increase of 10 dBA. The future predicted build noise level is 
not predicted to approach or exceed the FHWA/PennDOT NAC of 67 or experience a future predicted 
noise level that substantially exceeds the existing noise level at the remaining Activity Category B 
noise receptor within NSA 53 (S), with a future predicted build noise level increase of 6 dBA. This 
determination applies only to the South Alternative. These predicted increases in the future traffic 
noise levels can be attributed to the introduction of the SCAC alignment within less than 500 feet 
to the south of the receptors within NSA 53 (S). Future Build traffic noise levels within the NSA are 
predicted to range between 58 dBA and 59 dBA. Future No Build traffic noise levels within the NSA 
are predicted to range between 49 dBA and 54 dBA, with an approximate 1 dBA increase (on 
average) above the existing traffic noise levels due to an overall increase in the traffic volume within 
the existing roadway network. Noise abatement consideration is warranted for NSA 53 (S). 
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5.56  NSA 54 (S) 

Design year (2050) Build traffic noise levels at the five Activity Category B noise receptors within 
NSA 54 (S) (receptors 54S-01 through 54S-05; representing 5 ERU) are predicted to substantially 
exceed the existing noise levels with an average modeled noise level increase of 15 dBA for these 
five receptors. This determination applies only to the South Alternative. These predicted increases 
in the future traffic noise levels can be attributed to the introduction of the SCAC alignment within 
less than 300 feet to the north of the receptors within NSA 54 (S). Future Build traffic noise levels 
within the NSA are predicted to range between 60 dBA and 65 dBA. Future No Build traffic noise 
levels within the NSA are predicted to range between 47 dBA and 50 dBA, with an approximate 1 
dBA increase (on average) above the existing traffic noise levels due to an overall increase in the 
traffic volume within the existing roadway network. Noise abatement consideration is warranted for 
NSA 54 (S). 

6.0 Mitigation Alternatives and Consideration 

Based on the impact evaluation discussed in the preceding section, noise abatement consideration 
is warranted for receptor sites within 20 NSAs, with some of these NSAs common to more than one 
of the three alternatives and some unique to just one alternative. For the Central Alternative, 11 
NSAs warrant mitigation consideration including 9, 11, 14, 15, 16, 17 (C,N), 22 (C), 23 (C), 24 
(C,S), 26 (C,S), and 32. For the North Alternative, 10 NSAs warrant mitigation consideration 
including 9, 11, 14, 15, 16, 17 (C,N), 32, 39 (N), 41 (N), and 48 (N). For the South Alternative, 14 
NSAs warrant mitigation consideration including 9, 11, 14, 15, 16, 17 (S), 24 (C,S), 26 (C,S), 32, 
50 (S), 51 (S), 52 (S), 53 (S), and 54 (S). This section of the document outlines the abatement 
alternatives which were considered in an attempt to reduce noise levels at the receptors which 
warrant abatement consideration. 

State and federal guidelines suggest a range of mitigation measures which should be considered. 
Although noise barriers or berms are the most common response to an identified impact, other 
approaches can be effective under certain circumstances. Traffic-control measures (e.g., speed 
restrictions, prohibitions for certain vehicle types during certain periods of the day), alteration of 
horizontal or vertical alignments, acquisition of land as a buffer, and soundproofing of public use or 
nonprofit institutional structures have been suggested as alternative abatement measures. Due to 
the nature of this improvement project along with the type of affected land use, these alternative 
abatement considerations are not feasible or practical. Traffic-control measures are not practical 
due to the high volume of vehicles using this roadway. Alignment modifications are not feasible due 
to right-of-way constraints, nor is the acquisition of land to act as a buffer since noise-sensitive 
land uses are located adjacent to the highway and therefore land to act as a buffer does not exist. 
The impacts have been predicted to affect outdoor uses; therefore, soundproofing would not provide 
any benefit for exterior conditions. 

For the State College Area Connector Project, noise barriers are the only practical method to reduce 
highway traffic noise levels. Sound barriers were modeled along the edge of the shoulder or on the 
top of the cut locations.   
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Table 6 presents a summary of the results of the barrier analyses. Individual discussions for each 
evaluated noise barrier follow. All noise levels presented in Tables 7 through 26 have been 
rounded to the nearest whole number. Insertion losses (the reduction in sound levels due to noise 
barriers) were calculated prior to rounding, which results in minor discrepancies for several insertion 
loss values. The locations of the evaluated noise barriers are presented Appendix A ï Figure 3 - 
Noise Study Areas and Noise Receptor Locations. The Warranted, Feasible, and Reasonable 
Worksheets for the evaluated noise barriers are provided in Appendix G. Noise barrier analysis in 
this report is based on available preliminary engineering design. Noise barriers that are not both 
feasible and reasonable are not recommended for further consideration. However, the final 
recommendation on the inclusion of noise barriers or other abatement measures is determined 
during the completion of the project's final design. 

Table 6 
  

Noise Barrier Analysis Summary 

Noise 
Study Area  

# 
of Noise 
Impacted 
Equivalent 
Residential 
Units 
(ERU) 

Noise 
Barrier 
Length 
(ft) 

Average 
Noise 
Barrier 
Height 
(ft) 

Noise 
Barrier 
Area 
(ft2) 

Number of 
Benefitting 
Equivalent 
Residential 
Units (ERU) 

SF/BR 
(Square 
Feet per 
Benefitted 
ERU) 

Feasible/ 
Reasonable 

NSA 9 2 NA NA NA NA NA No/No 

NSA 11 45 2,590 16 41,430 89 466 Yes/Yes 

NSA 14 1 1,106 12 13,274 1 13,274 Yes/No 

NSA 15 4 1,670 12 18,198 8 2,275 Yes/No 

NSA 16 6 1,374 10 14,379 5 2,876 Yes/No 

NSA 15/16 10 3,483 13 39,771 20 1,989 Yes/Yes 

NSA 17 (C,N) 1 1,106 16 17,290 1 17,290 Yes/No 

NSA 17 (S) 2 1,283 20 25,662 2 12,831 Yes/No 

NSA 22 (C) 2 4,158 21 87,104 2 43,552 Yes/No 

NSA 23 (C) 6.2 2,216 20 44,076 7.4 5,937 Yes/No 

NSA 24 (C,S) 1 896 24 21,509 1 21,509 Yes/No 

NSA 26 (C,S) 1 812 15 12,388 1 12,388 Yes/No 

NSA 32 1 1,002 24 24,052 1 24,052 Yes/No 

NSA 39 (N) 2 2,211 24 53,064 0 NA No/No 

NSA 41 (N) 1 1,542 24 37,000 1 37,000 Yes/No 

NSA 48 (N) 1 400 12 4,800 1 4,800 Yes/No 

NSA 50 (S) 2 1,396 15 20,746 2 10,373 Yes/No 

NSA 51 (S) 1 1,191 24 28,583 1 28,583 Yes/No 

NSA 52 (S) 1 1308 16 20,930 1 20,930 Yes/No 
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Noise 
Study Area  

# 
of Noise 
Impacted 
Equivalent 
Residential 
Units 
(ERU) 

Noise 
Barrier 
Length 
(ft) 

Average 
Noise 
Barrier 
Height 
(ft) 

Noise 
Barrier 
Area 
(ft2) 

Number of 
Benefitting 
Equivalent 
Residential 
Units (ERU) 

SF/BR 
(Square 
Feet per 
Benefitted 
ERU) 

Feasible/ 
Reasonable 

NSA 53 (S) 3.7 1,406 24 33,733 3.7 9,117 Yes/No 

NSA 54 (S) 5 1,594 15 23,917 5 4,783 Yes/No 

 

6.1 NSA 9 

NSA 9 is located adjacent to SR 45 and the residences have direct driveway access onto the 
roadway.  A noise barrier would require gaps for driveway access, which would allow the traffic 
noise to infiltrate and therefore is not considered feasible.  

6.2 NSA 11 

A noise barrier was evaluated on the westbound shoulder of the highway from Station 142+00 to 
168+00 to protect noise-impacted receptor sites 11-01, 11-03, 11-04, 11-08 through 11-11, and 
11-18 through 11-20 and to determine noise abatement feasibility and reasonableness. Table 7 
presents the results of the noise barrier analysis.  

A 2,590-foot-long, 16-foot-tall (average) noise barrier is 41,430 ft2 and provides the required noise 
reduction of Ó5 dBA for nine of the ten noise-impacted receptors. This noise barrier also meets the 
design goal of providing a 7-dBA noise reduction for at least one benefited receptor. This optimized 
noise barrier benefits a total of 89 equivalent residential units, equating to 466 ft2/BR; this is less 
than the 2,000 ft2/BR reasonableness threshold specified by PennDOT guidance, resulting in a noise 
barrier that is feasible and reasonable. Due to the potential for feasible and reasonable noise 
abatement along the eastbound lanes from Station 164+00 to Station 168+00 for NSA 15/16, a 
parallel barrier analysis for the eastern end of the proposed NSA 11 noise barrier will be required 
during the Final Design noise analysis.  

Table 7 
  

NSA 11 Noise Barrier Data 

Receptor 
ID 

Equivalent 
Residential 
Units 

2050 Build Sound 
Level Insertion Loss from 

Optimized Barrier* 
(dBA) Without 

Barrier 
(dBA) 

With 
Barrier 
(dBA) 

11-01 1 67 60 7 

11-02 10 61 55 6 

11-03 5 69 61 8 
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Receptor 
ID 

Equivalent 
Residential 
Units 

2050 Build Sound 
Level Insertion Loss from 

Optimized Barrier* 
(dBA) Without 

Barrier 
(dBA) 

With 
Barrier 
(dBA) 

11-04 4 69 61 8 

11-05 2 61 54 8 

11-06 2 59 53 6 

11-07 8 60 53 7 

11-08 5 67 60 8 

11-09 4 67 60 7 

11-10 8 66 59 7 

11-11 8 66 59 7 

11-12 8 58 52 6 

11-13 2 60 53 7 

11-14 4 64 57 7 

11-15 2 59 53 6 

11-16 2 59 52 6 

11-17 2 59 54 5 

11-18 4 66 58 7 

11-19 4 66 58 7 

11-20 2 66 59 7 

11-21 2 62 57 5 

11-22 2 60 56 4 

* Insertion Loss (IL) sound levels may be different due to rounding 

 red shaded cell indicates noise impacted receptor 

 green shaded cell indicates at least a 5 dBA benefit 

 

Average Height 
(ft) 

Length 
(ft) 

Noise 
Barrier 
Area 
(ft2) 

Total 
Benefited 
Receptors 

Square 
Feet per 
Benefited 
Receptor 

Feasible/ 
Reasonable 

16 2,590 41,430 89 466 Yes/Yes 

6.3 NSA 14 

A noise barrier was evaluated on the eastbound shoulder of the highway from Station 141+00 to 
152+00 to protect noise-impacted receptor site 14-01 and to determine noise abatement feasibility 
and reasonableness. Table 8 presents the results of the noise barrier analysis.  



State College Area Connector 
Preliminary Design Noise Analysis 
JN197202 
September 8, 2025 
 

  
 

Preliminary Design Noise Analysis 
61 

A 1,100-foot-long, 12-foot-tall (average) noise barrier is 13,274 ft2 and provides the required noise 
reduction of Ó5 dBA for the noise-impacted receptor. This noise barrier also meets the design goal 
of providing a 7-dBA noise reduction for at least one benefited receptor. This optimized noise barrier 
benefits 1 equivalent residential unit, equating to 13,274 ft2/BR; this is more than the 2,000 ft2/BR 
reasonableness threshold specified by PennDOT guidance, resulting in a noise barrier that is feasible 
but not reasonable.  

Table 8 
  

NSA 14 Noise Barrier Data 

Receptor 
ID 

Equivalent 
Residential 
Units 

2050 Build Sound Level Insertion Loss from 
Optimized Barrier* 

(dBA) 
Without Barrier 

(dBA) 
With Barrier 
(dBA) 

14-01 1 66 59 7 

* Insertion Loss (IL) sound levels may be different due to rounding 

 red shaded cell indicates noise impacted receptor 

 green shaded cell indicates at least a 5 dBA benefit 

 

Average Height 
(ft) 

Length 
(ft) 

Noise 
Barrier 
Area 
(ft2) 

Total 
Benefited 
Receptors 

Square 
Feet per 
Benefited 
Receptor 

Feasible/ 
Reasonable 

12 1,106 13,274 1 13,274 Yes/No 

6.4 NSA 15 

A noise barrier was evaluated on the eastbound shoulder of the highway from Station 160+00 to 
179+00 to protect noise-impacted receptor sites 15-03 through 15-06 and to determine noise 
abatement feasibility and reasonableness. Table 9 presents the results of the noise barrier analysis.  

A 1,670-foot-long, 12-foot-tall (average) noise barrier is 18,198 ft2 and provides the required noise 
reduction of Ó5 dBA for all the noise-impacted receptors. This noise barrier also meets the design 
goal of providing a 7-dBA noise reduction for at least one benefited receptor. This optimized noise 
barrier benefits a total of 8 equivalent residential units, equating to 2,275 ft2/BR; this is more than 
the 2,000 ft2/BR reasonableness threshold specified by PennDOT guidance, resulting in a noise 
barrier that is feasible but not reasonable.  

Table 9 
  

NSA 15 Noise Barrier Data 

Receptor 
ID 

Equivalent 
Residential 
Units 

2050 Build Sound 
Level 

Insertion 
Loss from 
Optimized 
Barrier* 
(dBA) 

Without 
Barrier 
(dBA) 

With 
Barrier 
(dBA) 

15-01 1 55 54 1 
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Receptor 
ID 

Equivalent 
Residential 
Units 

2050 Build Sound 
Level 

Insertion 
Loss from 
Optimized 
Barrier* 
(dBA) 

Without 
Barrier 
(dBA) 

With 
Barrier 
(dBA) 

15-02 1 59 58 1 

15-03 1 67 62 5 

15-04 1 69 60 9 

15-05 1 67 59 9 

15-06 1 66 58 8 

15-07 1 64 58 7 

15-08 1 61 56 5 

15-09 1 58 54 4 

15-10 1 57 54 3 

15-11 1 61 57 5 

15-12 1 59 54 5 

15-13 1 56 52 4 

15-14 3 58 55 3 

* Insertion Loss (IL) sound levels may be different due to rounding 

 red shaded cell indicates noise impacted receptor 

 green shaded cell indicates at least a 5 dBA benefit 

 

Average Height 
(ft) 

Length 
(ft) 

Noise 
Barrier 
Area 
(ft2) 

Total 
Benefited 
Receptors 

Square 
Feet per 
Benefited 
Receptor 

Feasible/ 
Reasonable 

12 1,670 18,198 8 2,275 Yes/No 

6.5 NSA 16 

A noise barrier was evaluated on the eastbound side of the highway at the top of cut from Station 
179+00 to 194+00.  This barrier transitions from the cut to the edge of shoulder at Station 194+00 
where it terminates at Station 199+00.  The barrier is intended to protect noise-impacted receptor 
sites 16-02 through 16-07 and to determine noise abatement feasibility and reasonableness. Table 
10 presents the results of the noise barrier analysis.  

A 1,374-foot-long, 10-foot-tall (average) noise barrier is 14,379 ft2 and provides the required noise 
reduction of Ó5 dBA for five of the six noise-impacted receptors. This noise barrier also meets the 
design goal of providing a 7-dBA noise reduction for at least one benefited receptor. This optimized 
noise barrier benefits a total of 5 equivalent residential units, equating to 2,876 ft2/BR; this is more 
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than the 2,000 ft2/BR reasonableness threshold specified by PennDOT guidance, resulting in a noise 
barrier that is feasible but not reasonable.  

 

Table 10 
  

NSA 16 Noise Barrier Data 

Receptor 
ID 

Equivalent 
Residential 
Units 

2050 Build 
Sound Level 

Insertion 
Loss from 
Optimized 
Barrier* 
(dBA) 

Without 
Barrier 
(dBA) 

With 
Barrier 
(dBA) 

16-01 1 65 63 2 

16-02 1 68 63 5 

16-03 1 70 62 8 

16-04 1 70 62 9 

16-05 1 71 62 9 

16-06 1 68 63 6 

16-07 1 68 64 4 

16-08 1 54 54 0 

16-09 1 54 54 1 

16-10 1 56 55 1 

16-11 1 59 57 2 

16-12 1 58 55 3 

16-13 1 63 61 2 

16-14 1 54 54 0 

* Insertion Loss (IL) sound levels may be different due to rounding 

 red shaded cell indicates noise impacted receptor 

 green shaded cell indicates at least a 5 dBA benefit 

 

Average Height 
(ft) 

Length 
(ft) 

Noise 
Barrier 
Area 
(ft2) 

Total 
Benefited 
Receptors 

Square 
Feet per 
Benefited 
Receptor 

Feasible/ 
Reasonable 

10 1,374 14,379 5 2,876 Yes/No 

6.6 NSA 15/16 

Upon the failure to design feasible and reasonable noise abatement for NSA 15 and NSA 16 with 
individual barriers for each community, it was noted that the eastern terminal end for the NSA 15 
barrier and the western terminal end for the NSA 16 barrier were at roughly the same station point 
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along the proposed highway. Utilizing a ñwhole is greater than the sum of its partsò philosophy, a 
single barrier for both NSAs was evaluated to determine if the additional noise reduction provided 
by a longer barrier would be able to provide additional acoustic benefit for 2nd row parcels beyond 
what the individual smaller optimized barriers could provide. This approach can be justified for 
several reasons. As both the Bear Meadow Village development and Laurel Hills development share 
ingress and egress via Bear Meadows Road and both communities share a similar aesthetic as the 
gateway to the Tussey Mountain Ski area, a sense of community continuity exists. With the proposed 
highway design removing the impediment of an at-grade Bear Meadows Road intersection, an 
argument can be made for consideration of Bear Meadow Village and Laurel Hills as one single NSA. 
With this in mind, a single noise barrier was evaluated for the combined NSAs 15 and 16. A barrier 
was evaluated on the eastbound side of the highway from Station 164+00 to 199+00. Table 11 
presents the results of the noise barrier analysis.  

A 3,483-foot-long, 13-foot-tall (average) noise barrier is 39,771 ft2 (adjusted for square feet of 
parapet) and provides the required noise reduction of Ó5 dBA for all the noise-impacted receptors. 
This noise barrier also meets the design goal of providing a 7-dBA noise reduction for at least one 
benefited receptor. This optimized noise barrier benefits a total of 20 equivalent residential units, 
equating to 1,989 ft2/BR; this is less than the 2,000 ft2/BR reasonableness threshold specified by 
PennDOT guidance, resulting in a noise barrier that is feasible and reasonable. Due to the potential 
for feasible and reasonable noise abatement along the westbound lanes from Station 164+00 to 
Station 168+00 for NSA 11, a parallel barrier analysis for the western end of the proposed NSA 
15/16 noise barrier will be required during the Final Design noise analysis. 

Table 11 
  

NSA 15/16 Noise Barrier Data 

Receptor 
ID 

Equivalent 
Residential 
Units 

2050 Build Sound 
Level 

Insertion 
Loss from 
Optimized 
Barrier* 
(dBA) 

Without 
Barrier 
(dBA) 

With 
Barrier 
(dBA) 

15-01 1 55 54 1 

15-02 1 59 58 1 

15-03 1 67 62 5 

15-04 1 69 59 10 

15-05 1 68 58 9 

15-06 1 67 58 9 

15-07 1 65 57 9 

15-08 1 61 55 6 

15-09 1 59 53 5 

15-10 1 57 54 3 

15-11 1 61 56 5 

15-12 1 60 54 6 

15-13 1 56 52 5 

15-14 3 59 53 5 
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16-01 1 65 61 5 

16-02 1 68 62 6 

16-03 1 70 62 8 

16-04 1 70 62 9 

16-05 1 71 62 9 

16-06 1 68 63 6 

16-07 1 68 63 5 

16-08 1 53 50 3 

16-09 1 54 53 1 

16-10 1 56 54 2 

16-11 1 59 57 3 

16-12 1 58 55 3 

16-13 1 63 61 2 

16-14 1 53 50 3 

* Insertion Loss (IL) sound levels may be different due to rounding 

 red shaded cell indicates noise impacted receptor 

 green shaded cell indicates at least a 5 dBA benefit 

 

Average Height 
(ft) 

Length 
(ft) 

Noise 
Barrier 
Area 
(ft2) 

Total 
Benefited 
Receptors 

Square 
Feet per 
Benefited 
Receptor 

Feasible/ 
Reasonable 

13 3,483 39,771 20 1,989 Yes/Yes 

6.7 NSA 17 (C, N) 

A noise barrier was evaluated on the eastbound shoulder of the highway from Station 198+00 to 
209+00.  The barrier is intended to protect noise-impacted receptor 17CN-03 and to determine 
noise abatement feasibility and reasonableness. Table 12 presents the results of the noise barrier 
analysis.  

A 1,106-foot-long, 16-foot-tall (average) noise barrier is 17,290 ft2 and provides the required noise 
reduction of Ó5 dBA for the noise-impacted receptor 17CN-03. This noise barrier also meets the 
design goal of providing a 7-dBA noise reduction for at least one benefited receptor. This optimized 
noise barrier benefits a total of 1 equivalent residential unit, equating to 17,290 ft2/BR; this is more 
than the 2,000 ft2/BR reasonableness threshold specified by PennDOT guidance, resulting in a noise 
barrier that is feasible but not reasonable.  
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Table 12 
  

NSA 17 (C,N) Noise Barrier Data 

Receptor 
ID 

Equivalent 
Residential 
Units 

2050 Build 
Sound Level 

Insertion 
Loss from 
Optimized 
Barrier* 
(dBA) 

Without 
Barrier 
(dBA) 

With 
Barrier 
(dBA) 

17CN-01 1 58 54 4 

17CN-02 1 60 56 4 

17CN-03 1 66 60 7 
 

* Insertion Loss (IL) sound levels may be different due to rounding 

 red shaded cell indicates noise impacted receptor 

 green shaded cell indicates at least a 5 dBA benefit 

 

Average Height 
(ft) 

Length 
(ft) 

Noise 
Barrier 
Area 
(ft2) 

Total 
Benefited 
Receptors 

Square 
Feet per 
Benefited 
Receptor 

Feasible/ 
Reasonable 

16 1,106 17,290 1 17,290 Yes/No 

6.8 NSA 17 (S) 

A noise barrier was evaluated on the eastbound shoulder and cut of the highway from Station 
197+00 to 210+00.  The barrier is intended to protect noise-impacted receptor sites 17S-01 and 
17S-02 and to determine noise abatement feasibility and reasonableness. Table 13 presents the 
results of the noise barrier analysis.  

A 1,283-foot-long, 20-foot-tall (average) noise barrier is 25,662 ft2 and provides the required noise 
reduction of Ó5 dBA for the noise-impacted receptors 17s-01 and 17S-02. This noise barrier also 
meets the design goal of providing a 7-dBA noise reduction for at least one benefited receptor. This 
optimized noise barrier benefits a total of 2 equivalent residential units, equating to 12,831 ft2/BR; 
this is more than the 2,000 ft2/BR reasonableness threshold specified by PennDOT guidance, 
resulting in a noise barrier that is feasible but not reasonable.  

 

Table 13 
  

NSA 17 (S) Noise Barrier Data 

Receptor 
ID 

Equivalent 
Residential 
Units 

2050 Build 
Sound Level 

Insertion 
Loss from 
Optimized 
Barrier* 
(dBA) 

Without 
Barrier 
(dBA) 

With 
Barrier 
(dBA) 

 17S-01 1 61 55 7 

 17S-02 1 63 57 7 
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* Insertion Loss (IL) sound levels may be different due to rounding 

 red shaded cell indicates noise impacted receptor 

 green shaded cell indicates at least a 5 dBA benefit 

 

Average Height 
(ft) 

Length 
(ft) 

Noise 
Barrier 
Area 
(ft2) 

Total 
Benefited 
Receptors 

Square 
Feet per 
Benefited 
Receptor 

Feasible/ 
Reasonable 

20 1,283 25,662 2 12,831 Yes/No 

6.9 NSA 22 (C) 

A noise barrier was evaluated on the eastbound shoulder and cut of highway from Station 320+00 
to 361+00.  The barrier is intended to protect noise-impacted receptor sites 22C-01 and 22C-06 
and to determine noise abatement feasibility and reasonableness. Table 14 presents the results of 
the noise barrier analysis.  

A 4,158-foot-long, 21-foot-tall (average) noise barrier is 87,104 ft2 and provides the required noise 
reduction of Ó5 dBA for both noise-impacted receptors. This noise barrier also meets the design 
goal of providing a 7-dBA noise reduction for at least one benefited receptor. This optimized noise 
barrier benefits a total of 2 equivalent residential units, equating to 43,552 ft2/BR; this is more than 
the 2,000 ft2/BR reasonableness threshold specified by PennDOT guidance, resulting in a noise 
barrier that is feasible but not reasonable.  

Table 14 
  

NSA 22 (C)  Noise Barrier Data 

Receptor 
ID 

Equivalent 
Residential 
Units 

2050 Build 
Sound Level 

Insertion 
Loss from 
Optimized 
Barrier* 
(dBA) 

Without 
Barrier 
(dBA) 

With 
Barrier 
(dBA) 

22C-01 1 60 54 7 

22C-02 1 56 52 4 

22C-03 1 55 52 4 

22C-04 1 55 51 4 

22C-05 1 58 54 4 

22C-06 1 60 55 5 

* Insertion Loss (IL) sound levels may be different due to rounding 

 red shaded cell indicates noise impacted receptor 

 green shaded cell indicates at least a 5 dBA benefit 
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Average Height 
(ft) 

Length 
(ft) 

Noise 
Barrier 
Area 
(ft2) 

Total 
Benefited 
Receptors 

Square 
Feet per 
Benefited 
Receptor 

Feasible/ 
Reasonable 

21 4,158 87,104 2 43,552 Yes/No 

6.10  NSA 23 (C) 

A noise barrier was evaluated on the westbound shoulder and cut of highway from Station 328+00 
to 349+70.  The barrier is intended to protect noise-impacted receptor sites 23C-02 through 23C-
06 and to determine noise abatement feasibility and reasonableness. Table 15 presents the results 
of the noise barrier analysis.  

A 2,216-foot-long, 20-foot-tall (average) noise barrier is 44,076 ft2 and provides the required noise 
reduction of Ó5 dBA for all five noise-impacted receptors. This noise barrier also meets the design 
goal of providing a 7-dBA noise reduction for at least one benefited receptor. This optimized noise 
barrier benefits a total of 7.4 equivalent residential units, equating to 5,937 ft2/BR; this is more 
than the 2,000 ft2/BR reasonableness threshold specified by PennDOT guidance, resulting in a noise 
barrier that is feasible but not reasonable.  

Table 15 
  

NSA 23 (C)  Noise Barrier Data 

Receptor 
ID 

Equivalent 
Residential 
Units 

2050 Build 
Sound Level 

Insertion 
Loss from 
Optimized 
Barrier* 
(dBA) 

Without 
Barrier 
(dBA) 

With 
Barrier 
(dBA) 

23C-01 1.23 61 56 5 

23C-02 1.23 61 56 5 

23C-03 1.23 63 55 8 

23C-04 1.23 60 55 6 

23C-05 1.23 62 56 6 

23C-06 1.23 61 56 5 

23C-07 1 61 60 1 

* Insertion Loss (IL) sound levels may be different due to rounding 

 red shaded cell indicates noise impacted receptor 

 green shaded cell indicates at least a 5 dBA benefit 
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Average Height 
(ft) 

Length 
(ft) 

Noise 
Barrier 
Area 
(ft2) 

Total 
Benefited 
ERU 

Square 
Feet per 
Benefited 
Receptor 

Feasible/ 
Reasonable 

20 2,216 44,076 7.4 5,937 Yes/No 

6.11 NSA 24 (C,S) 

A noise barrier was evaluated on the westbound shoulder of the highway from Station 361+00 to 
370+00.  The barrier is intended to protect noise-impacted receptor site 24CS-01 and to determine 
noise abatement feasibility and reasonableness. Table 16 presents the results of the noise barrier 
analysis.  

An 896-foot-long, 24-foot-tall (average) noise barrier is 21,509 ft2 and provides the required noise 
reduction of Ó5 dBA for the noise-impacted receptor. This noise barrier meets the design goal of 
providing a 7-dBA noise reduction for at least one benefited receptor. This optimized noise barrier 
benefits a total of 1 equivalent residential unit, equating to 21,509 ft2/BR; this is more than the 
2,000 ft2/BR reasonableness threshold specified by PennDOT guidance, resulting in a noise barrier 
that is feasible but not reasonable.  

Table 16 
  

NSA 24 (C,S) Noise Barrier Data 

Receptor 
ID 

Equivalent 
Residential 
Units 

2050 Build 
Sound Level 

Insertion 
Loss from 
Optimized 
Barrier* 
(dBA) 

Without 
Barrier 
(dBA) 

With 
Barrier 
(dBA) 

 24CS-01 1 67 60 7 
 

* Insertion Loss (IL) sound levels may be different due to rounding 

 red shaded cell indicates noise impacted receptor 

 green shaded cell indicates at least a 5 dBA benefit 

 

Average Height 
(ft) 

Length 
(ft) 

Noise 
Barrier 
Area 
(ft2) 

Total 
Benefited 
Receptors 

Square 
Feet per 
Benefited 
Receptor 

Feasible/ 
Reasonable 

24 896 21,509 1 21,509 Yes/No 

6.12 NSA 26 (C,S) 

A noise barrier was evaluated on the eastbound shoulder of the highway from Station 384+50 to 
395+00.  The barrier is intended to protect noise-impacted receptor site 26CS-01 and to determine 
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noise abatement feasibility and reasonableness. Table 17 presents the results of the noise barrier 
analysis.  

An 812-foot-long, 15-foot-tall (average) noise barrier is 12,388 ft2 and provides the required noise 
reduction of Ó5 dBA for the noise-impacted receptor. This noise barrier meets the design goal of 
providing a 7-dBA noise reduction for at least one benefited receptor. This optimized noise barrier 
benefits a total of 1 equivalent residential unit, equating to 12,388 ft2/BR; this is more than the 
2,000 ft2/BR reasonableness threshold specified by PennDOT guidance, resulting in a noise barrier 
that is feasible but not reasonable.  

Table 17 
  

NSA 26 (C,S) Noise Barrier Data 

Receptor 
ID 

Equivalent 
Residential 
Units 

2050 Build 
Sound Level 

Insertion 
Loss from 
Optimized 
Barrier* 
(dBA) 

Without 
Barrier 
(dBA) 

With 
Barrier 
(dBA) 

 26CS-04 1 67 60 7 
 

* Insertion Loss (IL) sound levels may be different due to rounding 

 red shaded cell indicates noise impacted receptor 

 green shaded cell indicates at least a 5 dBA benefit 

 

Average Height 
(ft) 

Length 
(ft) 

Noise 
Barrier 
Area 
(ft2) 

Total 
Benefited 
Receptors 

Square 
Feet per 
Benefited 
Receptor 

Feasible/ 
Reasonable 

15 812 12,388 1 12,388 Yes/No 

6.13 NSA 32 

A noise barrier was evaluated on the westbound shoulder of the highway from Station 461+00 to 
471+00.  The barrier is intended to protect noise-impacted receptor site 32-01 and to determine 
noise abatement feasibility and reasonableness. Table 18 presents the results of the noise barrier 
analysis.  

A 1,002-foot-long, 24-foot-tall (average) noise barrier is 24,052 ft2 and provides the required noise 
reduction of Ó5 dBA for the noise-impacted receptor. This noise barrier does not meet the design 
goal of providing a 7-dBA noise reduction for at least one benefited receptor. Noise contributions 
from existing US 322 limit the performance of the barrier. This optimized noise barrier benefits a 
total of 1 equivalent residential unit, equating to 24,052 ft2/BR; this is more than the 2,000 ft2/BR 
reasonableness threshold specified by PennDOT guidance, resulting in a noise barrier that is feasible 
but not reasonable.  



State College Area Connector 
Preliminary Design Noise Analysis 
JN197202 
September 8, 2025 
 

  
 

Preliminary Design Noise Analysis 
71 

Table 18 
  

NSA 32 Noise Barrier Data 

Receptor 
ID 

Equivalent 
Residential 
Units 

2050 Build 
Sound Level 

Insertion 
Loss from 
Optimized 
Barrier* 
(dBA) 

Without 
Barrier 
(dBA) 

With 
Barrier 
(dBA) 

 32-01 1 66 60 6 
 

* Insertion Loss (IL) sound levels may be different due to rounding 

 red shaded cell indicates noise impacted receptor 

 green shaded cell indicates at least a 5 dBA benefit 

 

Average Height 
(ft) 

Length 
(ft) 

Noise 
Barrier 
Area 
(ft2) 

Total 
Benefited 
Receptors 

Square 
Feet per 
Benefited 
Receptor 

Feasible/ 
Reasonable 

24 1002 24,052 1 24,052 Yes/No 

6.14 NSA 39 (N) 

A noise barrier was evaluated on the westbound side of the highway along the cut slope from Station 
336+00 to 358+00.  The barrier is intended to protect noise-impacted receptor sites 39-N01 and 
39-N02 and to determine noise abatement feasibility and reasonableness. Table 19 presents the 
results of the noise barrier analysis.  

A 2,211-foot-long, 24-foot-tall (average) noise barrier is 53,064 ft2 and does not provide the 
required noise reduction of Ó5 dBA for the noise-impacted receptors. The distance from the roadway 
limits the noise wall performance. The noise barrier is not feasible and therefore not reasonable per 
PennDOT guidance.  

Table 19 
  

NSA 39 (N) Noise Barrier Data 

Receptor 
ID 

Equivalent 
Residential 
Units 

2050 Build 
Sound Level 

Insertion 
Loss from 
Optimized 
Barrier* 
(dBA) 

Without 
Barrier 
(dBA) 

With 
Barrier 
(dBA) 

 39N-01 1 56 52 4 
39N-02 1 55 51 4 

 
* Insertion Loss (IL) sound levels may be different due to rounding 

 red shaded cell indicates noise impacted receptor 

 green shaded cell indicates at least a 5 dBA benefit 
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Average Height 
(ft) 

Length 
(ft) 

Noise 
Barrier 
Area 
(ft2) 

Total 
Benefited 
Receptors 

Square 
Feet per 
Benefited 
Receptor 

Feasible/ 
Reasonable 

24 2,211 53,064 0 NA No/No 

6.15 NSA 41 (N) 

A noise barrier was evaluated on the westbound shoulder of the highway from Station 382+00 to 
397+00.  The barrier is intended to protect noise-impacted receptor site 41N-01 and to determine 
noise abatement feasibility and reasonableness. Table 20 presents the results of the noise barrier 
analysis.  

A 1,542-foot-long, 24-foot-tall (average) noise barrier is 37,000 ft2 and provides the required noise 
reduction of Ó5 dBA for the noise-impacted receptor. This noise barrier does not meet the design 
goal of providing a 7-dBA noise reduction for at least one benefited receptor. This optimized noise 
barrier benefits a total of 1 equivalent residential unit, equating to 37,000 ft2/BR; this is more than 
the 2,000 ft2/BR reasonableness threshold specified by PennDOT guidance, resulting in a noise 
barrier that is feasible but not reasonable.  

Table 20 
  

NSA 41 (N) Noise Barrier Data 

Receptor 
ID 

Equivalent 
Residential 
Units 

2050 Build 
Sound Level 

Insertion 
Loss from 
Optimized 
Barrier* 
(dBA) 

Without 
Barrier 
(dBA) 

With 
Barrier 
(dBA) 

41N-01 1 57 52 5 
 

* Insertion Loss (IL) sound levels may be different due to rounding 

 red shaded cell indicates noise impacted receptor 

 green shaded cell indicates at least a 5 dBA benefit 

 

Average Height 
(ft) 

Length 
(ft) 

Noise 
Barrier 
Area 
(ft2) 

Total 
Benefited 
Receptors 

Square 
Feet per 
Benefited 
Receptor 

Feasible/ 
Reasonable 

24 1,542 37,000 1 37,000 Yes/No 

6.16 NSA 48 (N) 

A noise barrier was evaluated on the westbound shoulder of the highway from Station 418+00 to 
426+00.  The barrier is intended to protect noise-impacted receptor site 48N-01 and to determine 
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noise abatement feasibility and reasonableness. Table 21 presents the results of the noise barrier 
analysis.  

A 400-foot-long, 12-foot-tall (average) noise barrier is 4,800 ft2 and provides the required noise 
reduction of Ó5 dBA for the noise-impacted receptor. This noise barrier meets the design goal of 
providing a 7-dBA noise reduction for at least one benefited receptor. This optimized noise barrier 
benefits a total of 1 equivalent residential unit, equating to 4,800 ft2/BR; this is more than the 
2,000 ft2/BR reasonableness threshold specified by PennDOT guidance, resulting in a noise barrier 
that is feasible but not reasonable.  

Table 21 
  

NSA 48 (N) Noise Barrier Data 

Receptor 
ID 

Equivalent 
Residential 
Units 

2050 Build 
Sound Level 

Insertion 
Loss from 
Optimized 
Barrier* 
(dBA) 

Without 
Barrier 
(dBA) 

With 
Barrier 
(dBA) 

 48N-01 1 73 65 7 
 

* Insertion Loss (IL) sound levels may be different due to rounding 

 red shaded cell indicates noise impacted receptor 

 green shaded cell indicates at least a 5 dBA benefit 

 

Average Height 
(ft) 

Length 
(ft) 

Noise 
Barrier 
Area 
(ft2) 

Total 
Benefited 
Receptors 

Square 
Feet per 
Benefited 
Receptor 

Feasible/ 
Reasonable 

12 400 4,800 1 4,800 Yes/No 

6.17 NSA 50 (S) 

A noise barrier was evaluated on the westbound shoulder of the highway from Station 241+00 to 
257+00.  The barrier is intended to protect noise-impacted receptor sites 50S-01 and 50S-02 and 
to determine noise abatement feasibility and reasonableness. Table 22 presents the results of the 
noise barrier analysis.  

A 1,396-foot-long, 15-foot-tall (average) noise barrier is 20,746 ft2 and provides the required noise 
reduction of Ó5 dBA for the noise-impacted receptors. This noise barrier also meets the design goal 
of providing a 7-dBA noise reduction for at least one benefited receptor. This optimized noise barrier 
benefits a total of 2 equivalent residential units, equating to 10,373 ft2/BR; this is more than the 
2,000 ft2/BR reasonableness threshold specified by PennDOT guidance, resulting in a noise barrier 
that is feasible but not reasonable.  
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Table 22 
  

NSA 50 (S) Noise Barrier Data 

Receptor 
ID 

Equivalent 
Residential 
Units 

2050 Build 
Sound Level 

Insertion 
Loss from 
Optimized 
Barrier* 
(dBA) 

Without 
Barrier 
(dBA) 

With 
Barrier 
(dBA) 

 50S-01 1 64 57 7 

 50S-02 1 59 53 6 
 

* Insertion Loss (IL) sound levels may be different due to rounding 

 red shaded cell indicates noise impacted receptor 

 green shaded cell indicates at least a 5 dBA benefit 

 

Average Height 
(ft) 

Length 
(ft) 

Noise 
Barrier 
Area 
(ft2) 

Total 
Benefited 
Receptors 

Square 
Feet per 
Benefited 
Receptor 

Feasible/ 
Reasonable 

15 1,396 20,746 2 10,373 Yes/No 

6.18 NSA 51 (S) 

A noise barrier was evaluated on the westbound shoulder of the highway from Station 267+00 to 
279+00.  The barrier is intended to protect noise-impacted receptor site 51S-01 and to determine 
noise abatement feasibility and reasonableness. Table 23 presents the results of the noise barrier 
analysis.  

A 1,191-foot-long, 24-foot-tall (average) noise barrier is 28,583 ft2 and provides the required noise 
reduction of Ó5 dBA for the noise-impacted receptor. This noise barrier meets the design goal of 
providing a 7-dBA noise reduction for at least one benefited receptor. This optimized noise barrier 
benefits a total of 1 equivalent residential unit, equating to 28,583 ft2/BR; this is more than the 
2,000 ft2/BR reasonableness threshold specified by PennDOT guidance, resulting in a noise barrier 
that is feasible but not reasonable.  

Table 23 
  

NSA 51 (S) Noise Barrier Data 

Receptor 
ID 

Equivalent 
Residential 
Units 

2050 Build 
Sound Level 

Insertion 
Loss from 
Optimized 
Barrier* 
(dBA) 

Without 
Barrier 
(dBA) 

With 
Barrier 
(dBA) 

51S-01 1 59 52 7 
 

* Insertion Loss (IL) sound levels may be different due to rounding 

 red shaded cell indicates noise impacted receptor 

 green shaded cell indicates at least a 5 dBA benefit 
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Average Height 
(ft) 

Length 
(ft) 

Noise 
Barrier 
Area 
(ft2) 

Total 
Benefited 
Receptors 

Square 
Feet per 
Benefited 
Receptor 

Feasible/ 
Reasonable 

24 1,191 28,583 1 28,583 Yes/No 

6.19 NSA 52 (S) 

A noise barrier was evaluated on the westbound shoulder of the highway from Station 326+00 to 
339+00.  The barrier is intended to protect noise-impacted receptor site 52S-01 and to determine 
noise abatement feasibility and reasonableness. Table 24 presents the results of the noise barrier 
analysis.  

A 1,308-foot-long, 16-foot-tall (average) noise barrier is 20,930 ft2 and provides the required noise 
reduction of Ó5 dBA for the noise-impacted receptor. This noise barrier meets the design goal of 
providing a 7-dBA noise reduction for at least one benefited receptor. This optimized noise barrier 
benefits a total of 1 equivalent residential unit, equating to 20,930 ft2/BR; this is more than the 
2,000 ft2/BR reasonableness threshold specified by PennDOT guidance, resulting in a noise barrier 
that is feasible but not reasonable.  

 

Table 24 
  

NSA 52 (S) Noise Barrier Data 

Receptor 
ID 

Equivalent 
Residential 
Units 

2050 Build 
Sound Level 

Insertion 
Loss from 
Optimized 
Barrier* 
(dBA) 

Without 
Barrier 
(dBA) 

With 
Barrier 
(dBA) 

52S-01 1 61 55 7 
 

* Insertion Loss (IL) sound levels may be different due to rounding 

 red shaded cell indicates noise impacted receptor 

 green shaded cell indicates at least a 5 dBA benefit 

 

Average Height 
(ft) 

Length 
(ft) 

Noise 
Barrier 
Area 
(ft2) 

Total 
Benefited 
Receptors 

Square 
Feet per 
Benefited 
Receptor 

Feasible/ 
Reasonable 

16 1,308 20,930 1 20,930 Yes/No 
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6.20 NSA 53 (S) 

A noise barrier was evaluated on the westbound shoulder of the highway from Station 342+00 to 
356+00.  The barrier is intended to protect noise-impacted receptor site 53S-01 and to determine 
noise abatement feasibility and reasonableness. Table 25 presents the results of the noise barrier 
analysis.  

A 1,406-foot-long, 24-foot-tall (average) noise barrier is 33,733 ft2 and provides the required noise 
reduction of Ó5 dBA for the noise-impacted receptor. This noise barrier does not meet the design 
goal of providing a 7-dBA noise reduction for at least one benefited receptor. This optimized noise 
barrier benefits a total of 3.7 equivalent residential units, equating to 9,117 ft2/BR; this is more 
than the 2,000 ft2/BR reasonableness threshold specified by PennDOT guidance, resulting in a noise 
barrier that is feasible but not reasonable.  

Table 25 
  

NSA 53 (S) Noise Barrier Data 

Receptor 
ID 

Equivalent 
Residential 
Units 

2050 Build 
Sound Level 

Insertion 
Loss from 
Optimized 
Barrier* 
(dBA) 

Without 
Barrier 
(dBA) 

With 
Barrier 
(dBA) 

53S-01 3.7 58 52 6 
 

* Insertion Loss (IL) sound levels may be different due to rounding 

 red shaded cell indicates noise impacted receptor 

 green shaded cell indicates at least a 5 dBA benefit 

 

Average Height 
(ft) 

Length 
(ft) 

Noise 
Barrier 
Area 
(ft2) 

Total 
Benefited 
ERU 

Square 
Feet per 
Benefited 
Receptor 

Feasible/ 
Reasonable 

24 1,406 33,733 3.7 9,117 Yes/No 

6.21 NSA 54 (S) 

A noise barrier was evaluated on the eastbound shoulder of highway from Station 340+00 to 
356+00.  The barrier is intended to protect noise-impacted receptor sites 54S-01 through 54S-05 
and to determine noise abatement feasibility and reasonableness. Table 26 presents the results of 
the noise barrier analysis.  

A 1,594-foot-long, 15-foot-tall (average) noise barrier is 23,917 ft2 and provides the required noise 
reduction of Ó5 dBA for all the noise-impacted receptors. This noise barrier also meets the design 
goal of providing a 7-dBA noise reduction for at least one benefited receptor. This optimized noise 
barrier benefits a total of 5 equivalent residential units, equating to 4,783 ft2/BR; this is more than 
the 2,000 ft2/BR reasonableness threshold specified by PennDOT guidance, resulting in a noise 
barrier that is feasible but not reasonable.  
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Table 26 
  

NSA 54 (S) Noise Barrier Data 

Receptor 
ID 

Equivalent 
Residential 
Units 

2050 Build 
Sound Level 

Insertion 
Loss from 
Optimized 
Barrier* 
(dBA) 

Without 
Barrier 
(dBA) 

With 
Barrier 
(dBA) 

54S-01 1 63 59 5 

54S-02 1 62 56 6 

54S-03 1 60 56 5 

54S-04 1 63 57 6 

54S-05 1 65 57 7 

* Insertion Loss (IL) sound levels may be different due to rounding 

 red shaded cell indicates noise impacted receptor 

 green shaded cell indicates at least a 5 dBA benefit 

 

Average Height 
(ft) 

Length 
(ft) 

Noise 
Barrier 
Area 
(ft2) 

Total 
Benefited 
Receptors 

Square 
Feet per 
Benefited 
Receptor 

Feasible/ 
Reasonable 

15 1,594 23,917 5 4,783 Yes/No 

7.0 Construction Noise 

Throughout the construction phase of the SCAC, noise-sensitive land uses that are analyzed for 
traffic noise impacts are also susceptible to construction noise impacts. Typical highway 
construction/reconstruction equipment (such as loaders, dump trucks, graders, bulldozers, etc.) are 
likely to temporarily elevate noise within the project area. Sensitive receptors within 100 to 200 
feet of construction activities may experience varying periods and degrees of noise impact, with 
potential noise levels between 75 and 85 dBA, depending on the nature of the construction activity, 
the type of equipment in use, and the relative proximity to the activity. 

Construction noise can be minimized by implementing specific measures to help mitigate the noise 
at the source. The contractor shall exercise proper maintenance procedures for all construction 
equipment regularly and thoroughly. Replacement of failing or ineffective muffling and exhaust 
systems, periodic lubrication of moving parts, and properly tuned engines are necessary in order to 
keep construction equipment noise emissions to a minimum. 

Low-cost, easy-to-implement measures should be incorporated into project plans and specifications 
(e.g., work-hour limits, elimination of ñtailgate banging,ò reduction of backing up for equipment 
with alarms, complaint mechanisms). Additionally, several other specific mitigation procedures can 
be incorporated to help to minimize construction noise impacts. Temporary noise barriers, varying 
the areas of construction activity, community input regarding the sequence of operations, and 
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financial incentives for the contractor to keep construction noise levels at a minimum are all things 
to be considered in order to reduce the severity of construction noise impacts during the 
construction phase. 

Prior to any construction activity, the Engineering District should coordinate with the communities 
and local municipalities to determine any potential issues regarding construction noise and establish 
periods of time when construction activities that cause high noise levels should not occur. As of the 
date of this document, municipal officials have not formally expressed construction noise concerns, 
and time of day restrictions for construction have not been discussed. If any concerns do arise, they 
will be addressed through the Districtôs ongoing public coordination process. If construction noise 
specifications are required to be included in a Plans, Specifications, and Estimates package, detailed 
coordination is suggested between PennDOT and the local municipalities. 

8.0 Coordination With Local Officials 

FHWA and PennDOT policies require that PennDOT provide certain information to local officials 
within the jurisdiction where the highway project is located in order to minimize future traffic noise 
impacts of Type I projects on currently undeveloped lands. (This Type I highway traffic noise project 
includes the construction of a highway on new location). This must include information on noise-
compatible land use planning and noise impact zones in undeveloped land in the highway project 
corridor. This section of the report provides that information as well as information about PennDOTôs 
noise abatement program. PennDOTôs current noise policy outlines PennDOTôs approach to 
communication with local officials and provides information and resources on highway noise and 
noise-compatible land use planning. PennDOTôs intention is to assist local officials in planning the 
uses of undeveloped land adjacent to highways to minimize potential impacts of highway traffic 
noise. 

ñEntering the Quiet Zoneò is a brochure that provides general information and examples to elected 
officials, planners, developers, and the general public about the problem of traffic noise and effective 
responses to it.  The following is a link to this brochure on FHWAôs website:  
https://www.fhwa.dot.gov/environMent/noise/noise_compatible_planning/federal_approach/land_use/qz10.cfm. 

A wide variety of administrative strategies may be used to minimize or eliminate potential highway 
noise impacts, thereby preventing the need or desire for costly noise abatement structures (such 
as noise barriers) in future years.  There are five broad categories of such strategies: 

Â zoning, 
Â other legal restrictions (subdivision control, building codes, health codes), 
Â municipal ownership or control of the land, 
Â financial incentives for compatible development, and 
Â educational and advisory services. 

ñThe Audible Landscape: A Manual for Highway and Land Useò is a well-written and comprehensive 
guide addressing these noise-compatible land use planning strategies, with significant detailed 
information. This document is available through FHWAôs website, at 
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https://www.fhwa.dot.gov/environment/noise/noise_compatible_planning/federal_approach/
audible_landscape/. 

Noise level contours are lines of equal noise exposure that typically parallel roadway alignments 
and are often useful to local officials in corridors with undeveloped land. Highway traffic noise is 
considered a linear noise source, and sound levels can drop considerably over distance. The degree 
that sound levels decrease can vary based on a number of different factors, including objects that 
shield the roadway noise, terrain features, building rows, and ground cover type (e.g., pavement, 
grass, or snow). The use of noise level contours has become increasingly popular over the last 
several years as they have been implemented in planning programs for undeveloped areas with 
roadway noise influence. Through conscious planning efforts and noise contour generation, 
municipal officials can restrict future development inside the noise impact zone (i.e., the area within 
the 66 dBA noise contour for Category B and C land uses; the area within the 71 dBA noise contour 
for Category E land uses). 

Upon evaluation of undeveloped lands that are adjacent to the SCAC, it was determined that the 71 
dBA contour occurs within 90 feet from the edge of pavement and the 66 dBA contour occurs 
approximately 200 feet from the edge of pavement. These numbers are for areas that are relatively 
at grade with the roadway alignment and not interrupted with terrain features. For areas where the 
roadway is elevated relative to the adjacent land use, these contours will be closer to the highway 
and for areas where the roadway is depressed relative to the adjacent land use, these contours will 
be slightly further from the highway.
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Central Alternative
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Figure 3 ï 
North Alternative
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Figure 3 ï 
South Alternative
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Appendix B ï 
Table 5 ï Sound Level Impact Table 
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�î�ì�õ �í�ì�l�î�ñ�l�î�ì�î�ï���í�í�W�í�ï �ì�ì�����ì�ì�W�ì�ì�W�í�ì�X�ì �ð�ó�X�õ �ñ�ó�X�õ �ð�ô�X�ñ �ð�ó�X�í �����r�X�r �ð�ô�X�ò �ð�ô�X�ò �ð�ô �ð�ó�X�ñ �ð�ò�X�õ �r�r�r�r �r�r�r�r�r �ò�í�ò�ñ�õ�X�ñ�ì�ì�í�õ
�î�í�ì �í�ì�l�î�ñ�l�î�ì�î�ï���í�í�W�í�ï �ì�ì�����ì�ì�W�ì�ì�W�í�ì�X�ì �ð�ó �ñ�ó �ð�ó�X�ñ �ð�ò�X�ï �����r�X�r �ð�ó�X�ð �ð�ó�X�ð �ð�ó�X�î �ð�ò�X�ð �ð�ò�X�î �r�r�r�r �r�r�r�r�r �ñ�ì�í�í�ô�X�ó�î�ï�ï�ò
�î�í�í �í�ì�l�î�ñ�l�î�ì�î�ï���í�í�W�í�ï �ì�ì�����ì�ì�W�ì�ì�W�í�ì�X�ì �ð�õ�X�õ �ñ�õ�X�õ �ñ�ì�X�ó �ð�ó�X�î �����r�X�r �ñ�ì�X�ô �ñ�ì�X�ô �ñ�ì�X�ï �ð�ô�X�ð �ð�ó�X�ó �r�r�r�r �r�r�r�r�r �õ�ó�ó�î�ï�X�ó�î�î�í
�î�í�î �í�ì�l�î�ñ�l�î�ì�î�ï���í�í�W�í�ï �ì�ì�����ì�ì�W�ì�ì�W�í�ì�X�ì �ñ�í�X�ô �ò�í�X�ô �ñ�î�X�î �ñ�ì�X�ó �����r�X�r �ñ�î�X�í �ñ�î�X�í �ñ�î �ñ�í�X�ò �ñ�í�X�ñ �r�r�r�r �r�r�r�r�r �í�ñ�í�ï�ñ�ò�X�í�î�ð�ô
�î�í�ï �í�ì�l�î�ñ�l�î�ì�î�ï���í�í�W�í�ï �ì�ì�����ì�ì�W�ì�ì�W�í�ì�X�ì �ñ�ì�X�ò �ò�ì�X�ò �ñ�í�X�õ �ð�ô�X�ò �����r�X�r �ñ�í�X�ó �ñ�í�X�ó �ñ�ì�X�õ �ð�ô�X�ñ �ð�ô�X�ñ �r�r�r�r �r�r�r�r�r �í�í�ð�ô�í�ñ�X�ï�ò�î�í
�î�í�ð �í�ì�l�î�ñ�l�î�ì�î�ï���í�í�W�í�ð �ì�ì�����ì�ì�W�ì�ì�W�í�ì�X�ì �ð�ô �ñ�ô �ð�õ �ð�ó�X�ð �����r�X�r �ð�ô�X�õ �ð�ô�X�õ �ð�ô �ð�ó�X�ò �ð�ó�X�ð �r�r�r�r �r�r�r�r�r �ò�ï�ì�õ�ñ�X�ó�ï�ð�ð�ñ
�î�í�ñ �í�ì�l�î�ñ�l�î�ì�î�ï���í�í�W�í�ð �ì�ì�����ì�ì�W�ì�ì�W�í�ì�X�ì �ð�ò�X�í �ñ�ò�X�í �ð�ó�X�ô �ð�ñ�X�ñ �����r�X�r �ð�ó�X�ð �ð�ó�X�ð �ð�ñ�X�õ �ð�ñ�X�ó �ð�ñ�X�ñ �r�r�r�r �r�r�r�r�r �ð�ì�ó�ï�ô�X�ì�î�ó�ó�ô
�î�í�ò �í�ì�l�î�ñ�l�î�ì�î�ï���í�í�W�í�ð �ì�ì�����ì�ì�W�ì�ì�W�í�ì�X�ì �ð�ñ�X�ô �ñ�ñ�X�ô �ð�ò�X�î �ð�ñ�X�ð �����r�X�r �ð�ò �ð�ò �ð�ñ�X�õ �ð�ñ�X�ò �ð�ñ�X�î �r�r�r�r �r�r�r�r�r �ï�ô�ì�í�ô�X�õ�ï�õ�ò�ï
�î�í�ó �í�ì�l�î�ñ�l�î�ì�î�ï���í�í�W�í�ð �ì�ì�����ì�ì�W�ì�ì�W�í�ì�X�ì �ð�ñ�X�ô �ñ�ñ�X�ô �ð�ò�X�ð �ð�ñ�X�ï �����r�X�r �ð�ò�X�ô �ð�ò�X�ô �ð�ñ�X�ó �ð�ñ�X�ï �ð�ñ�X�í �r�r�r�r �r�r�r�r�r �ï�ô�ì�í�ô�X�õ�ï�õ�ò�ï
�î�í�ô �í�ì�l�î�ñ�l�î�ì�î�ï���í�í�W�í�ð �ì�ì�����ì�ì�W�ì�ì�W�í�ì�X�ì �ð�ò�X�ó �ñ�ò�X�ó �ð�õ�X�î �ð�ð�X�ô �����r�X�r �ð�õ�X�ò �ð�õ�X�ò �ð�ò�X�í �ð�ð�X�õ �ð�ð�X�ò �r�r�r�r �r�r�r�r�r �ð�ò�ó�ó�ï�X�ñ�í�ð�í�ï
�î�í�õ �í�ì�l�î�ñ�l�î�ì�î�ï���í�í�W�í�ð �ì�ì�����ì�ì�W�ì�ì�W�í�ì�X�ì �ð�õ �ñ�õ �ð�õ�X�ñ �ð�ô�X�ó �����r�X�r �ð�õ�X�ò �ð�õ�X�ò �ð�õ �ð�ô�X�ó �ð�ô�X�ó �r�r�r�r �r�r�r�r�r �ó�õ�ð�ï�î�X�ô�î�ï�ð�ó
�î�î�ì �í�ì�l�î�ñ�l�î�ì�î�ï���í�í�W�í�ñ �ì�ì�����ì�ì�W�ì�ì�W�í�ì�X�ì �ð�ó�X�ô �ñ�ó�X�ô �ð�õ�X�î �ð�ò�X�õ �����r�X�r �ð�õ�X�î �ð�õ�X�î �ð�ó�X�õ �ð�ò�X�õ �ð�ò�X�ô �r�r�r�r �r�r�r�r�r �ò�ì�î�ñ�ñ�X�õ�ñ�ô�ò�í
�î�î�í �í�ì�l�î�ñ�l�î�ì�î�ï���í�í�W�í�ñ �ì�ì�����ì�ì�W�ì�ì�W�í�ì�X�ì �ð�ó�X�í �ñ�ó�X�í �ð�ó�X�õ �ð�ò�X�ï �����r�X�r �ð�ô�X�î �ð�ô�X�î �ð�ó�X�î �ð�ò�X�ò �ð�ò�X�î �r�r�r�r �r�r�r�r�r �ñ�í�î�ô�ò�X�í�ï�ô�ð
�î�î�î �í�ì�l�î�ñ�l�î�ì�î�ï���í�í�W�í�ñ �ì�ì�����ì�ì�W�ì�ì�W�í�ì�X�ì �ð�ó�X�ô �ñ�ó�X�ô �ð�ô�X�ñ �ð�ó�X�î �����r�X�r �ð�ô�X�ð �ð�ô�X�ð �ð�ó�X�ó �ð�ó�X�ð �ð�ó�X�í �r�r�r�r �r�r�r�r�r �ò�ì�î�ñ�ñ�X�õ�ñ�ô�ò�í
�î�î�ï �í�ì�l�î�ñ�l�î�ì�î�ï���í�í�W�í�ñ �ì�ì�����ì�ì�W�ì�ì�W�í�ì�X�ì �ð�ó�X�ï �ñ�ó�X�ï �ð�ó�X�õ �ð�ò�X�î �����r�X�r �ð�ô �ð�ô �ð�ó�X�ó �ð�ò�X�ñ �ð�ò �r�r�r�r �r�r�r�r�r �ñ�ï�ó�ì�ï�X�í�ó�õ�ò�ð
�î�î�ð �í�ì�l�î�ñ�l�î�ì�î�ï���í�í�W�í�ñ �ì�ì�����ì�ì�W�ì�ì�W�í�ì�X�ì �ð�ó�X�ò �ñ�ó�X�ò �ð�ô�X�ï �ð�ò�X�î �����r�X�r �ð�ô�X�ï �ð�ô�X�ï �ð�ó�X�ô �ð�ò�X�ð �ð�ò�X�î �r�r�r�r �r�r�r�r�r �ñ�ó�ñ�ð�ï�X�õ�õ�ï�ó�ï
�î�î�ñ �í�ì�l�î�ñ�l�î�ì�î�ï���í�í�W�í�ñ �ì�ì�����ì�ì�W�ì�ì�W�í�ì�X�ì �ð�ô�X�õ �ñ�ô�X�õ �ð�õ�X�õ �ð�ó�X�ò �����r�X�r �ñ�ì�X�í �ñ�ì�X�í �ð�ô�X�õ �ð�ô�X�ð �ð�ó�X�ô �r�r�r�r �r�r�r�r�r �ó�ó�ò�î�ð�X�ó�í�í�ò�ò



�î�î�ò �í�ì�l�î�ñ�l�î�ì�î�ï���í�í�W�í�ò �ì�ì�����ì�ì�W�ì�ì�W�í�ì�X�ì �ð�ó�X�ó �ñ�ó�X�ó �ð�ô�X�õ �ð�ò�X�ó �����r�X�r �ð�ô�X�ð �ð�ô�X�ð �ð�ó�X�ó �ð�ò�X�õ �ð�ò�X�ï �r�r�r�r �r�r�r�r�r �ñ�ô�ô�ô�ð�X�ï�ò�ñ�ñ�ð
�î�î�ó �í�ì�l�î�ñ�l�î�ì�î�ï���í�í�W�í�ò �ì�ì�����ì�ì�W�ì�ì�W�í�ì�X�ì �ð�ó �ñ�ó �ð�ó�X�ó �ð�ò�X�ð �����r�X�r �ð�ó�X�õ �ð�ó�X�õ �ð�ó �ð�ò�X�î �ð�ò �r�r�r�r �r�r�r�r�r �ñ�ì�í�í�ô�X�ó�î�ï�ï�ò
�î�î�ô �í�ì�l�î�ñ�l�î�ì�î�ï���í�í�W�í�ò �ì�ì�����ì�ì�W�ì�ì�W�í�ì�X�ì �ð�ñ�X�ô �ñ�ñ�X�ô �ð�ò�X�ð �ð�ñ�X�ð �����r�X�r �ð�ò�X�í �ð�ò�X�í �ð�ñ�X�õ �ð�ñ�X�ñ �ð�ñ�X�î �r�r�r�r �r�r�r�r�r �ï�ô�ì�í�ô�X�õ�ï�õ�ò�ï
�î�î�õ �í�ì�l�î�ñ�l�î�ì�î�ï���í�í�W�í�ò �ì�ì�����ì�ì�W�ì�ì�W�í�ì�X�ì �ð�ñ�X�ò �ñ�ñ�X�ò �ð�ò�X�ï �ð�ñ �����r�X�r �ð�ò�X�ñ �ð�ò�X�ñ �ð�ñ�X�ñ �ð�ð�X�õ �ð�ð�X�ô �r�r�r�r �r�r�r�r�r �ï�ò�ï�ì�ó�X�ô�ì�ñ�ð�ô
�î�ï�ì �í�ì�l�î�ñ�l�î�ì�î�ï���í�í�W�í�ò �ì�ì�����ì�ì�W�ì�ì�W�í�ì�X�ì �ð�ó �ñ�ó �ð�ó�X�õ �ð�ñ�X�õ �����r�X�r �ð�ó�X�õ �ð�ó�X�õ �ð�ò�X�ó �ð�ò�X�í �ð�ò �r�r�r�r �r�r�r�r�r �ñ�ì�í�í�ô�X�ó�î�ï�ï�ò
�î�ï�í �í�ì�l�î�ñ�l�î�ì�î�ï���í�í�W�í�ò �ì�ì�����ì�ì�W�ì�ì�W�í�ì�X�ì �ð�ô�X�ò �ñ�ô�X�ò �ð�õ�X�í �ð�ó�X�ð �����r�X�r �ð�õ�X�î �ð�õ�X�î �ð�ô�X�ó �ð�ó�X�õ �ð�ó�X�ï �r�r�r�r �r�r�r�r�r �ó�î�ð�ð�ï�X�ñ�õ�ò�ì�í
�î�ï�î �í�ì�l�î�ñ�l�î�ì�î�ï���í�í�W�í�ó �ì�ì�����ì�ì�W�ì�ì�W�í�ì�X�ì �ð�ô�X�î �ñ�ô�X�î �ð�õ �ð�ó�X�ò �����r�X�r �ð�õ�X�ð �ð�õ�X�ð �ð�ô �ð�ó�X�ò �ð�ó�X�ð �r�r�r�r �r�r�r�r�r �ò�ò�ì�ò�õ�X�ï�ð�ð�ô
�î�ï�ï �í�ì�l�î�ñ�l�î�ì�î�ï���í�í�W�í�ó �ì�ì�����ì�ì�W�ì�ì�W�í�ì�X�ì �ñ�í �ò�í �ñ�í�X�ð �ð�õ �����r�X�r �ñ�í�X�ó �ñ�í�X�ó �ñ�í�X�ï �ð�õ�X�ô �ð�õ�X�ô �r�r�r�r �r�r�r�r�r �í�î�ñ�ô�õ�î�X�ñ�ð�í�î
�î�ï�ð �í�ì�l�î�ñ�l�î�ì�î�ï���í�í�W�í�ó �ì�ì�����ì�ì�W�ì�ì�W�í�ì�X�ì �ñ�ì�X�í �ò�ì�X�í �ñ�ï�X�õ �ð�ó�X�ô �����r�X�r �ñ�ï�X�ð �ñ�ï�X�ð �ñ�ì�X�î �ð�ô �ð�ó�X�ô �r�r�r�r �r�r�r�r�r �í�ì�î�ï�î�õ�X�î�õ�õ�î
�î�ï�ñ �í�ì�l�î�ñ�l�î�ì�î�ï���í�í�W�í�ó �ì�ì�����ì�ì�W�ì�ì�W�í�ì�X�ì �ð�ô�X�ð �ñ�ô�X�ð �ñ�í�X�ï �ð�ò�X�ò �����r�X�r �ñ�ì�X�ó �ñ�ì�X�ó �ð�ó�X�õ �ð�ò�X�ô �ð�ò�X�í �r�r�r�r �r�r�r�r�r �ò�õ�í�ô�ï�X�ì�õ�ó�ì�õ
�î�ï�ò �í�ì�l�î�ñ�l�î�ì�î�ï���í�í�W�í�ó �ì�ì�����ì�ì�W�ì�ì�W�ì�ï�X�ó �ñ�î�X�í �ñ�ó�X�ô �ñ�î�X�ð �ñ�ì�X�î �����r�X�r �ñ�ï�X�í �ñ�ï�X�í �ñ�î �ñ�ì�X�õ �ñ�ì�X�õ �r�r�r�r �r�r�r�r�r �í�ò�î�í�ô�í�X�ì�ì�õ�ó
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�í �í�ì�l�î�ñ�l�î�ì�î�ï���í�ì�W�ð�ó �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�ô�X�ò �ó�ò�X�ð �ò�ï�X�î �ñ�í�X�í �����r�X�r �ò�î�X�ô �ò�î�X�ï �ñ�ñ�X�î �ñ�í�X�ô �ñ�í�X�ò �r�r�r�r �r�r�r�r�r �ó�î�ð�ð�ï�ñ�X�õ�ò�ì�í
�î �í�ì�l�î�ñ�l�î�ì�î�ï���í�ì�W�ð�ô �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�ò�X�ð �ó�ð�X�î �ò�ì�X�ó �ð�õ�X�î �����r�X�r �ò�ì�X�ð �ò�ì�X�í �ñ�ð�X�ó �ñ�ì�X�í �ð�õ�X�ò �r�r�r�r �r�r�r�r�r �ð�ï�ò�ñ�í�ñ�X�ô�ï�î�î
�ï �í�ì�l�î�ñ�l�î�ì�î�ï���í�ì�W�ð�õ �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�ó�X�ñ �ó�ñ�X�ï �ò�ì�X�ñ �ñ�î�X�õ �����r�X�r �ò�ì�X�î �ñ�õ�X�õ �ñ�ó�X�î �ñ�ð�X�ï �ñ�ð �r�r�r�r �r�r�r�r�r �ñ�ò�î�ï�ð�í�X�ï�î�ñ�î
�ð �í�ì�l�î�ñ�l�î�ì�î�ï���í�ì�W�ñ�ì �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ò�ì�X�ï �ó�ô�X�í �ò�ï�X�ô �ñ�ñ�X�í �����r�X�r �ò�ï�X�ò �ò�î�X�ò �ò�ì�X�í �ñ�ò�X�ò �ñ�ò�X�ð �r�r�r�r �r�r�r�r�r �í�ì�ó�í�ñ�í�õ�X�ï�ì�ñ
�ñ �í�ì�l�î�ñ�l�î�ì�î�ï���í�ì�W�ñ�í �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�ó �ó�ð�X�ô �ò�î�X�í �ñ�í�X�ñ �����r�X�r �ò�í�X�ó �ò�ì�X�ô �ñ�ñ �ñ�î�X�ó �ñ�î�X�í �r�r�r�r �r�r�r�r�r �ñ�ì�í�í�ô�ó�X�î�ï�ï�ò
�ò �í�ì�l�î�ñ�l�î�ì�î�ï���í�ì�W�ñ�î �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�ó�X�ô �ó�ñ�X�ò �ò�î�X�í �ñ�î �����r�X�r �ò�í�X�ñ �ò�ì�X�ó �ñ�ó�X�ï �ñ�î�X�ò �ñ�î�X�î �r�r�r�r �r�r�r�r�r �ò�ì�î�ñ�ñ�õ�X�ñ�ô�ò�í
�ó �í�ì�l�î�ñ�l�î�ì�î�ï���í�ì�W�ñ�ï �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ò�ì�X�ò �ó�ô�X�ð �ò�ð�X�ñ �ñ�ò�X�î �����r�X�r �ò�ð�X�ð �ò�ï�X�ó �ñ�õ�X�ô �ñ�ô �ñ�ó�X�î �r�r�r�r �r�r�r�r�r �í�í�ð�ô�í�ñ�ï�X�ò�î�í
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�õ �í�ì�l�î�ñ�l�î�ì�î�ï���í�ì�W�ñ�ñ �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�ò �ó�ï�X�ô �ò�í�X�ó �ð�ò�X�ó �����r�X�r �ò�í�X�ï �ò�ì�X�ò �ñ�ð �ð�ô�X�í �ð�ó�X�î �r�r�r�r �r�r�r�r�r �ï�õ�ô�í�ì�ó�X�í�ó�ì�ò�ò�ì�X�í
�í�ì �í�ì�l�î�ñ�l�î�ì�î�ï���í�ì�W�ñ�ò �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�ô�X�õ �ó�ò�X�ó �ò�ï�X�ð �ñ�ì�X�ð �����r�X�r �ò�ï�X�í �ò�î�X�î �ñ�ô�X�í �ñ�ï�X�ð �ñ�í�X�ô �r�r�r�r �r�r�r�r�r �ó�ó�ò�î�ð�ó�X�í�í�ò�ò
�í�í �í�ì�l�î�ñ�l�î�ì�î�ï���í�ì�W�ñ�ó �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�ò�X�ï �ó�ð�X�í �ò�ì�X�ï �ð�ó�X�î �����r�X�r �ò�ì�X�î �ñ�õ�X�ñ �ñ�ñ�X�î �ð�ô�X�õ �ð�ó�X�ó �r�r�r�r �r�r�r�r�r �ð�î�ò�ñ�ó�õ�X�ñ�í�ô�ô
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�í �í�ì�l�î�ñ�l�î�ì�î�ï���í�ì�W�ð�ð �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ð�õ�X�ñ �ò�ó�X�ï �ñ�ï�X�ô �ð�ð�X�ò �����r�X�r �ñ�í�X�ô �ñ�í�X�ï �ð�õ�X�ñ �ð�ò�X�ó �ð�ò�X�ñ �r�r�r�r �r�r�r�r�r �ô�õ�í�î�ñ�X�ì�õ�ï�ô�í
�î �í�ì�l�î�ñ�l�î�ì�î�ï���í�ì�W�ð�ñ �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�ì�X�ó �ò�ô�X�ñ �ñ�ð�X�ð �ð�ò �����r�X�r �ñ�ï�X�í �ñ�î�X�ô �ñ�ì�X�ò �ð�ó�X�ð �ð�ó�X�ï �r�r�r�r �r�r�r�r�r �í�í�ó�ð�ô�õ�X�ó�ñ�ñ�ñ
�ï �í�ì�l�î�ñ�l�î�ì�î�ï���í�ì�W�ð�ò �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�î�X�ó �ó�ì�X�ñ �ñ�ñ�X�ô �ð�õ �����r�X�r �ñ�ð�X�ò �ñ�ð�X�ï �ñ�î�X�ñ �ñ�í �ñ�ì�X�ñ �r�r�r�r �r�r�r�r�r �í�ô�ò�î�ì�ô�X�ó�í�ï�ó
�ð �í�ì�l�î�ñ�l�î�ì�î�ï���í�ì�W�ð�ó �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�ì�X�ï �ò�ô�X�í �ñ�ð�X�ó �ð�ò�X�ó �����r�X�r �ñ�î�X�ñ �ñ�í�X�õ �ñ�ì�X�î �ð�ô�X�ï �ð�ô �r�r�r�r �r�r�r�r�r �í�ì�ó�í�ñ�í�X�õ�ï�ì�ñ
�ñ �í�ì�l�î�ñ�l�î�ì�î�ï���í�ì�W�ð�ô �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ð�õ�X�ð �ò�ó�X�î �ñ�ð�X�ô �ð�ð�X�ô �����r�X�r �ñ�í�X�ð �ñ�í�X�î �ð�õ�X�ð �ð�ò�X�í �ð�ñ�X�ò �r�r�r�r �r�r�r�r�r �ô�ó�ì�õ�ò�X�ï�ñ�õ
�ò �í�ì�l�î�ñ�l�î�ì�î�ï���í�ì�W�ð�õ �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�í�X�ð �ò�õ�X�î �ñ�ò�X�ô �ð�ó�X�î �����r�X�r �ñ�ð �ñ�ï�X�ó �ñ�ì�X�õ �ð�õ �ð�ô�X�ò �r�r�r�r �r�r�r�r�r �í�ï�ô�ì�ï�ô�X�ð�î�ò�ñ
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�í�î �í�ì�l�î�ñ�l�î�ì�î�ï���í�ì�W�ñ�ñ �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�î�X�ð �ó�ì�X�î �ñ�ô�X�ï �ð�ð �����r�X�r �ñ�ò�X�ó �ñ�ñ�X�ï �ñ�î �ð�õ�X�í �ð�ó�X�ô �r�r�r�r �r�r�r�r�r �í�ó�ï�ó�ô�ì�X�ì�ô�î�õ�ñ�ï�X�ó
�í�ï �í�ì�l�î�ñ�l�î�ì�î�ï���í�ì�W�ñ�ò �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�î �ò�õ�X�ô �ñ�ò�X�ó �ð�ó�X�ó �����r�X�r �ñ�ñ�X�ï �ñ�ñ �ñ�í�X�ï �ð�õ�X�ð �ð�õ�X�î �r�r�r�r �r�r�r�r�r �í�ñ�ô�ð�ô�õ�X�ï�í�õ�î
�í�ð �í�ì�l�î�ñ�l�î�ì�î�ï���í�ì�W�ñ�ó �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�ï�X�í �ó�ì�X�õ �ñ�ò�X�ô �ð�ð�X�õ �����r�X�r �ñ�ñ�X�ó �ñ�ñ �ñ�ï�X�ï �ð�ô�X�ò �ð�ò�X�ó �r�r�r�r �r�r�r�r�r �î�ì�ð�í�ó�ï�X�ó�õ�ð�ñ
�í�ñ �í�ì�l�î�ñ�l�î�ì�î�ï���í�ì�W�ñ�ô �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�î�X�ï �ó�ì�X�í �ñ�ò�X�ó �ð�ñ �����r�X�r �ñ�ð�X�ð �ñ�ð�X�ï �ñ�î�X�ò �ð�ò�X�ñ �ð�ò�X�í �r�r�r�r �r�r�r�r�r �í�ò�õ�ô�î�ð�X�ï�ò�ñ�î
�í�ò �í�ì�l�î�ñ�l�î�ì�î�ï���í�ì�W�ñ�õ �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�ï�X�î �ó�í �ñ�ò�X�ð �ð�ô �����r�X�r �ñ�ñ�X�ï �ñ�ñ�X�î �ñ�ï �ñ�ì �ð�õ�X�î �r�r�r�r �r�r�r�r�r �î�ì�ô�õ�î�õ�X�ò�í�ï�í
�í�ó �í�ì�l�î�ñ�l�î�ì�î�ï���í�í�W�ì�ì �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�ð�X�ï �ó�î�X�í �ñ�ô�X�ï �ð�õ �����r�X�r �ñ�ò�X�î �ñ�ò �ñ�ð�X�ñ �ñ�í�X�ð �ñ�ì�X�ó �r�r�r�r �r�r�r�r�r �î�ò�õ�í�ñ�ï�X�ð�ô�ì�ð
�í�ô �í�ì�l�î�ñ�l�î�ì�î�ï���í�í�W�ì�í �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�ï�X�ó �ó�í�X�ñ �ñ�ô�X�ò �ð�õ�X�ð �����r�X�r �ñ�ò�X�ò �ñ�ò�X�î �ñ�ï �ñ�í �ñ�ì�X�ó �r�r�r�r �r�r�r�r�r �î�ï�ð�ð�î�î�X�ô�ô�í�ñ
�í�õ �í�ì�l�î�ñ�l�î�ì�î�ï���í�í�W�ì�î �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�ò�X�ò �ó�ð�X�ð �ò�í�X�í �ñ�ï �����r�X�r �ñ�ô�X�ï �ñ�ó�X�õ �ñ�ò�X�î �ñ�ñ�X�í �ñ�ñ �r�r�r�r �r�r�r�r�r �ð�ñ�ó�ì�ô�ô�X�í�ô�õ�ò
�î�ì �í�ì�l�î�ñ�l�î�ì�î�ï���í�í�W�ì�ï �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�î�X�ó �ó�ì�X�ñ �ò�í�X�ò �ð�ò �����r�X�r �ñ�ñ�X�ô �ñ�ñ �ñ�î�X�ï �ð�ô�X�ò �ð�ó�X�ô �r�r�r�r �r�r�r�r�r �í�ô�ò�î�ì�ô�X�ó�í�ï�ó
�î�í �í�ì�l�î�ñ�l�î�ì�î�ï���í�í�W�ì�ð �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�ï�X�î �ó�í �ñ�ó�X�ï �ñ�ì�X�î �����r�X�r �ñ�ð�X�õ �ñ�ð�X�ð �ñ�ï�X�í �ñ�í�X�ó �ñ�í�X�ñ �r�r�r�r �r�r�r�r�r �î�ì�ô�õ�î�õ�X�ò�í�ï�í
�î�î �í�ì�l�î�ñ�l�î�ì�î�ï���í�í�W�ì�ñ �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�ð�X�ô �ó�î�X�ò �ñ�ô�X�ï �ñ�ì�X�î �����r�X�r �ñ�ó �ñ�ò�X�ó �ñ�ð�X�ó �ñ�î �ñ�í�X�ð �r�r�r�r �r�r�r�r�r �ï�ì�í�õ�õ�ñ�X�í�ó�î
�î�ï �í�ì�l�î�ñ�l�î�ì�î�ï���í�í�W�ì�ò �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�ð�X�ñ �ó�î�X�ï �ñ�õ�X�ï �ð�ô�X�ó �����r�X�r �ñ�ó�X�ò �ñ�ó�X�ï �ñ�ï �ñ�ì�X�ò �ð�õ�X�õ �r�r�r�r �r�r�r�r�r �î�ô�í�ô�ï�ô�X�î�õ�ï�í
�î�ð �í�ì�l�î�ñ�l�î�ì�î�ï���í�í�W�ì�ó �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�ð�X�î �ó�î �ñ�ô�X�ô �ð�ô�X�ï �����r�X�r �ñ�ò�X�õ �ñ�ò�X�ð �ñ�ï�X�ô �ñ�ì�X�õ �ñ�ì�X�í �r�r�r�r �r�r�r�r�r �î�ò�ï�ì�î�ò�X�ó�õ�õ�î
�î�ñ �í�ì�l�î�ñ�l�î�ì�î�ï���í�í�W�ì�ô �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�ï�X�õ �ó�í�X�ó �ñ�ó�X�õ �ð�ó�X�ò �����r�X�r �ñ�ò�X�ò �ñ�ò�X�î �ñ�ï�X�ñ �ñ�ì�X�ò �ñ�ì�X�ï �r�r�r�r �r�r�r�r�r �î�ð�ñ�ð�ó�ì�X�ô�õ�í�ò
�î�ò �í�ì�l�î�ñ�l�î�ì�î�ï���í�í�W�ì�õ �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�í�X�î �ò�õ �ñ�ó �ð�ð�X�ô �����r�X�r �ñ�ñ�X�õ �ñ�ð�X�ñ �ñ�ì �ð�ó�X�í �ð�ò�X�ð �r�r�r�r �r�r�r�r�r �í�ï�í�ô�î�ñ�X�ò�ó�ï�õ
�î�ó �í�ì�l�î�ñ�l�î�ì�î�ï���í�í�W�í�ì �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�ò�X�ô �ó�ð�X�ò �ò�ì�X�õ �ñ�í�X�õ �����r�X�r �ñ�ô�X�ò �ñ�ô�X�ñ �ñ�ò�X�ô �ñ�ñ�X�í �ñ�ð�X�í �r�r�r�r �r�r�r�r�r �ð�ó�ô�ò�ï�ì�X�ì�õ�î�ï
�î�ô �í�ì�l�î�ñ�l�î�ì�î�ï���í�í�W�í�í �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�ì �ò�ó�X�ô �ñ�ñ�X�ð �ð�ð�X�ò �����r�X�r �ñ�ï�X�ò �ñ�î�X�ò �ð�ô�X�ð �ð�ñ�X�ó �ð�ñ�X�ð �r�r�r�r �r�r�r�r�r �í�ì�ì�ì�ì�ì
�î�õ �í�ì�l�î�ñ�l�î�ì�î�ï���í�í�W�í�î �ì�ì�����ì�ì�W�ì�ì�W�î�î�X�õ �ñ�ì�X�ñ �ò�ð�X�í �ñ�ð�X�î �ð�ò�X�î �����r�X�r �ñ�î�X�î �ñ�í�X�ó �ñ�ì�X�õ �ð�ô�X�í �ð�ó�X�ò �r�r�r�r �r�r�r�r�r �í�í�î�î�ì�í�X�ô�ð�ñ�ð
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�í �í�ì�l�î�ñ�l�î�ì�î�ï���í�í�W�ï�ô �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ò�ð�X�î �ô�î �ó�ò�X�ñ �ð�ô�X�ó �����r�X�r �ó�ì�X�ó �ò�ò�X�í �ñ�ó�X�õ �ñ�î �ð�õ�X�í �r�r�r�r �r�r�r�r�r �î�ò�ï�ì�î�ò�ó�X�õ�õ�î
�î �í�ì�l�î�ñ�l�î�ì�î�ï���í�í�W�ï�õ �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�ô�X�ó �ó�ò�X�ñ �ò�ï�X�í �ñ�ï�X�ò �����r�X�r �ò�î�X�ð �ò�í�X�ó �ñ�ó�X�ò �ñ�ð�X�ð �ñ�ð�X�í �r�r�r�r �r�r�r�r�r �ó�ð�í�ï�í�ì�X�î�ð�í�ï
�ï �í�ì�l�î�ñ�l�î�ì�î�ï���í�í�W�ð�ì �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�õ�X�î �ó�ó �ò�ð�X�î �ñ�í�X�ó �����r�X�r �ò�ð �ò�ï�X�í �ñ�ó�X�õ �ñ�î�X�ô �ñ�î�X�ñ �r�r�r�r �r�r�r�r�r �ô�ï�í�ó�ò�ï�X�ó�ó�í�í
�ð �í�ì�l�î�ñ�l�î�ì�î�ï���í�í�W�ð�í �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�õ�X�ô �ó�ó�X�ò �ò�ñ�X�í �ñ�í�X�ó �����r�X�r �ò�ð�X�ô �ò�ð�X�î �ñ�ó�X�ð �ñ�ï�X�î �ñ�í�X�ó �r�r�r�r �r�r�r�r�r �õ�ñ�ð�õ�õ�î�X�ñ�ô�ò
�ñ �í�ì�l�î�ñ�l�î�ì�î�ï���í�í�W�ð�î �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�ó�X�ô �ó�ñ�X�ò �ò�ó�X�ô �ð�õ�X�ð �����r�X�r �ò�ï�X�í �ò�í�X�ó �ñ�ñ�X�õ �ñ�í�X�í �ñ�ì�X�ô �r�r�r�r �r�r�r�r�r �ò�ì�î�ñ�ñ�õ�X�ñ�ô�ò�í
�ò �í�ì�l�î�ñ�l�î�ì�î�ï���í�í�W�ð�ï �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�õ�X�õ �ó�ó�X�ó �ò�ò�X�ò �ð�ó �����r�X�r �ò�ñ�X�ò �ò�ð�X�ò �ñ�ô�X�î �ñ�í�X�ó �ñ�ì�X�î �r�r�r�r �r�r�r�r�r �õ�ó�ó�î�ï�ó�X�î�î�í
�ó �í�ì�l�î�ñ�l�î�ì�î�ï���í�í�W�ð�ð �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�ó�X�ï �ó�ñ�X�í �ò�î�X�ò �ð�õ �����r�X�r �ò�í�X�ò �ò�í�X�í �ñ�ò �ñ�ì�X�ó �ð�õ�X�ó �r�r�r�r �r�r�r�r�r �ñ�ï�ó�ì�ï�í�X�ó�õ�ò�ð
�ô �í�ì�l�î�ñ�l�î�ì�î�ï���í�í�W�ð�ñ �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�ó�X�ó �ó�ñ�X�ñ �ò�ï�X�ò �ð�ò�X�ð �����r�X�r �ò�ï�X�ï �ò�î �ñ�ñ�X�õ �ð�ô�X�î �ð�ó�X�î �r�r�r�r �r�r�r�r�r �ñ�ô�ô�ô�ð�ï�X�ò�ñ�ñ�ð
�õ �í�ì�l�î�ñ�l�î�ì�î�ï���í�í�W�ð�ò �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�ò�X�ï �ó�ð�X�í �ò�ì�X�î �ð�õ �����r�X�r �ò�ì �ñ�õ�X�î �ñ�ñ�X�ñ �ñ�ì�X�ó �ð�õ�X�î �r�r�r�r �r�r�r�r�r �ð�î�ò�ñ�ó�õ�X�ñ�í�ô�ô
�í�ì �í�ì�l�î�ñ�l�î�ì�î�ï���í�í�W�ð�ó �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�ó�X�ô �ó�ñ�X�ò �ò�î �ð�ò�X�ï �����r�X�r �ò�î �ò�í�X�ò �ñ�ò�X�ô �ð�ó�X�î �ð�ó �r�r�r�r �r�r�r�r�r �ò�ì�î�ñ�ñ�õ�X�ñ�ô�ò�í
�í�í �í�ì�l�î�ñ�l�î�ì�î�ï���í�í�W�ð�ô �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�ò �ó�ï�X�ô �ñ�õ�X�ó �ð�ñ�X�î �����r�X�r �ñ�õ �ñ�ô�X�ï �ñ�ò�X�ñ �ð�ô�X�ñ �ð�ò�X�ð �r�r�r�r �r�r�r�r�r �ï�õ�ô�í�ì�ó�X�í�ó�ì�ò
�í�î �í�ì�l�î�ñ�l�î�ì�î�ï���í�í�W�ð�õ �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ò�î�X�ò �ô�ì�X�ð �ó�ð�X�ó �ñ�ï�X�ð �����r�X�r �ó�ì�X�õ �ò�ð�X�ò �ñ�ò�X�õ �ñ�ð�X�ñ �ñ�ï�X�ò �r�r�r�r �r�r�r�r�r �í�ô�í�õ�ó�ì�ì�X�ô�ñ�õ
�í�ï �í�ì�l�î�ñ�l�î�ì�î�ï���í�í�W�ñ�ì �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�õ�X�ð �ó�ó�X�î �ò�ó�X�ó �ð�õ�X�ô �����r�X�r �ò�ó�X�ï �ò�ï�X�õ �ñ�ñ�X�ò �ñ�î �ñ�í�X�ñ �r�r�r�r �r�r�r�r�r �ô�ó�ì�õ�ò�ï�X�ñ�õ
�í�ð �í�ì�l�î�ñ�l�î�ì�î�ï���í�í�W�ñ�í �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�ï�X�õ �ó�í�X�ó �ò�í�X�ô �ð�ï�X�ï �����r�X�r �ò�í�X�ï �ñ�ô�X�ò �ð�õ�X�ò �ð�ð�X�ñ �ð�ï�X�õ �r�r�r�r �r�r�r�r�r �î�ð�ñ�ð�ó�ì�X�ô�õ�í�ò
�í�ñ �í�ì�l�î�ñ�l�î�ì�î�ï���í�í�W�ñ�î �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�ò �ó�ï�X�ô �ò�ñ�X�ï �ð�ï�X�ò �����r�X�r �ò�ð �ñ�õ�X�õ �ñ�í�X�ï �ð�ñ�X�ô �ð�ð�X�ð �r�r�r�r �r�r�r�r�r �ï�õ�ô�í�ì�ó�X�í�ó�ì�ò
�í�ò �í�ì�l�î�ñ�l�î�ì�î�ï���í�í�W�ñ�ï �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�õ�X�ò �ó�ó�X�ð �ò�ó �ð�õ�X�í �����r�X�r �ò�ð�X�ò �ò�î�X�ð �ñ�ô�X�ó �ñ�ï�X�ô �ñ�í�X�õ �r�r�r�r �r�r�r�r�r �õ�í�î�ì�í�ì�X�ô�ï�õ�ð
�í�ó �í�ì�l�î�ñ�l�î�ì�î�ï���í�í�W�ñ�ð �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�õ�X�ð �ó�ó�X�î �ò�ô�X�î �ð�ñ�X�ô �����r�X�r �ò�ò�X�ó �ò�ð�X�í �ñ�î�X�ò �ð�ó�X�ï �ð�ò�X�î �r�r�r�r �r�r�r�r�r �ô�ó�ì�õ�ò�ï�X�ñ�õ�í�ñ���u�]�v���>���‹
�í�ô �í�ì�l�î�ñ�l�î�ì�î�ï���í�í�W�ñ�ñ �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�ñ�X�î �ó�ï �ò�î�X�ï �ð�ñ�X�ó �����r�X�r �ñ�õ�X�ï �ñ�ô�X�õ �ñ�ï�X�ô �ð�ó�X�ï �ð�ò�X�ó �r�r�r�r �r�r�r�r�r �ï�ï�í�í�ï�í�X�í�î�í�ñ�ñ�ó�X�ò
�í�õ �í�ì�l�î�ñ�l�î�ì�î�ï���í�í�W�ñ�ò �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�ñ�X�ñ �ó�ï�X�ï �ò�î�X�ï �ð�ï�X�í �����r�X�r �ò�í�X�ñ �ñ�õ�X�ï �ñ�ð�X�î �ð�ñ�X�ñ �ð�ð�X�í �r�r�r�r �r�r�r�r�r �ï�ñ�ð�ô�í�ï�X�ï�ô�õ�î
�î�ì �í�ì�l�î�ñ�l�î�ì�î�ï���í�í�W�ñ�ó �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ò�ì�X�õ �ó�ô�X�ó �ó�ì�X�ñ �ñ�î�X�î �����r�X�r �ò�ô�X�ô �ò�ï�X�õ �ñ�ó �ñ�ï�X�í �ñ�î�X�ô �r�r�r�r �r�r�r�r�r �í�î�ï�ì�î�ò�ô�X�ó�ó�í
�î�í �í�ì�l�î�ñ�l�î�ì�î�ï���í�í�W�ñ�ô �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�ô�X�ó �ó�ò�X�ñ �ò�ò�X�ò �ð�ó�X�ð �����r�X�r �ò�ò �ò�ð�X�ï �ñ�ñ�X�ï �ð�õ �ð�ô�X�ò �r�r�r�r �r�r�r�r�r �ó�ð�í�ï�í�ì�X�î�ð�í�ï
�î�î �í�ì�l�î�ñ�l�î�ì�î�ï���í�í�W�ñ�õ �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�ô �ó�ñ�X�ô �ò�ï�X�ô �ð�ó�X�ñ �����r�X�r �ò�î�X�õ �ò�í�X�ó �ñ�ò�X�ò �ñ�ì�X�í �ð�ô�X�ñ �r�r�r�r �r�r�r�r�r �ò�ï�ì�õ�ñ�ó�X�ï�ð�ð�ñ
�î�ï �í�ì�l�î�ñ�l�î�ì�î�ï���í�î�W�ì�ì �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�ó �ó�ð�X�ô �ò�ï�X�ô �ñ�ì�X�ò �����r�X�r �ò�ï�X�ò �ñ�õ�X�î �ñ�ñ�X�ó �ñ�ï�X�î �ñ�í�X�ï �r�r�r�r �r�r�r�r�r �ñ�ì�í�í�ô�ó�X�î�ï�ï�ò
�î�ð �í�ì�l�î�ñ�l�î�ì�î�ï���í�î�W�ì�í �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�î�X�ó �ó�ì�X�ñ �ò�ï �ð�î�X�í �����r�X�r �ñ�ó�X�õ �ñ�ð�X�ó �ñ�ì�X�í �ð�î�X�ô �ð�î�X�ð �r�r�r�r �r�r�r�r�r �í�ô�ò�î�ì�ô�X�ó�í�ï�ó
�î�ñ �í�ì�l�î�ñ�l�î�ì�î�ï���í�î�W�ì�î �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ò�ì�X�ï �ó�ô�X�í �ò�ò�X�ó �ñ�î�X�ñ �����r�X�r �ò�ò�X�î �ò�ï�X�ñ �ñ�ô�X�ï �ñ�ï�X�ó �ñ�ï �r�r�r�r �r�r�r�r�r �í�ì�ó�í�ñ�í�õ�X�ï�ì�ñ
�î�ò �í�ì�l�î�ñ�l�î�ì�î�ï���í�î�W�ì�ï �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�ò�X�õ �ó�ð�X�ó �ò�ò�X�ñ �ð�ð�X�î �����r�X�r �ò�ñ�X�õ �ñ�õ�X�ô �ñ�ï�X�õ �ð�ñ �ð�ð�X�ò �r�r�r�r �r�r�r�r�r �ð�ô�õ�ó�ó�ô�X�ô�í�õ�ð
�î�ó �í�ì�l�î�ñ�l�î�ì�î�ï���í�î�W�ì�ð �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�ò�X�í �ó�ï�X�õ �ò�î�X�ñ �ð�õ�X�ò �����r�X�r �ò�í �ò�ì�X�ð �ñ�ð �ñ�í�X�ð �ñ�ì�X�ô �r�r�r�r �r�r�r�r�r �ð�ì�ó�ï�ô�ì�X�î�ó�ó�ô
�î�ô �í�ì�l�î�ñ�l�î�ì�î�ï���í�î�W�ì�ñ �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�ò�X�ô �ó�ð�X�ò �ò�ñ�X�ï �ð�í�X�ô �����r�X�r �ò�ð�X�ñ �ò�ì�X�ò �ñ�ñ�X�ð �ð�ï�X�ñ �ð�î�X�ó �r�r�r�r �r�r�r�r�r �ð�ó�ô�ò�ï�ì�X�ì�õ�î�ï
�î�õ �í�ì�l�î�ñ�l�î�ì�î�ï���í�î�W�ì�ò �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�ó�X�ï �ó�ñ�X�í �ò�ï�X�ó �ð�ò �����r�X�r �ò�ï �ò�ì�X�ò �ñ�ñ�X�õ �ð�ô�X�ð �ð�ò�X�ô �r�r�r�r �r�r�r�r�r �ñ�ï�ó�ì�ï�í�X�ó�õ�ò�ð
�ï�ì �í�ì�l�î�ñ�l�î�ì�î�ï���í�î�W�ì�ó �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ò�ì�X�ò �ó�ô�X�ð �ò�ò�X�ô �ð�ô�X�ô �����r�X�r �ò�ñ�X�õ �ò�ï�X�õ �ñ�õ�X�ó �ñ�ì�X�ï �ð�õ�X�ñ �r�r�r�r �r�r�r�r�r �í�í�ð�ô�í�ñ�ï�X�ò�î�í
�ï�í �í�ì�l�î�ñ�l�î�ì�î�ï���í�î�W�ì�ô �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�ñ�X�ð �ó�ï�X�î �ò�î�X�ï �ð�ï�X�ô �����r�X�r �ò�í�X�ï �ò�ì�X�ñ �ñ�î�X�ï �ð�ò �ð�ð�X�ð �r�r�r�r �r�r�r�r�r �ï�ð�ò�ó�ï�ò�X�ô�ñ�ì�ñ
�ï�î �í�ì�l�î�ñ�l�î�ì�î�ï���í�î�W�ì�õ �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�ð�X�ð �ó�î�X�î �ò�î�X�î �ð�ó�X�í �����r�X�r �ñ�õ�X�ò �ñ�ô�X�ò �ñ�ï�X�í �ð�ó�X�ô �ð�ó�X�î �r�r�r�r �r�r�r�r�r �î�ó�ñ�ð�î�î�X�ô�ó�ì�ï
�ï�ï �í�ì�l�î�ñ�l�î�ì�î�ï���í�î�W�í�ì �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ò�ð�X�ô �ô�î�X�ò �ó�ï�X�î �ð�õ�X�ï �����r�X�r �ó�î�X�ñ �ó�í�X�î �ñ�ó�X�ó �ñ�í�X�ð �ð�õ�X�ó �r�r�r�r �r�r�r�r�r �ï�ì�í�õ�õ�ñ�í�X�ó�î
�ï�ð �í�ì�l�î�ñ�l�î�ì�î�ï���í�î�W�í�í �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�ô �ó�ñ�X�ô �ò�ð�X�õ �ð�õ�X�õ �����r�X�r �ò�ð�X�ð �ò�í�X�ó �ñ�ò�X�í �ñ�í�X�ó �ñ�ì�X�ò �r�r�r�r �r�r�r�r�r �ò�ï�ì�õ�ñ�ó�X�ï�ð�ð�ñ
�ï�ñ �í�ì�l�î�ñ�l�î�ì�î�ï���í�î�W�í�î �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�ò�X�î �ó�ð �ò�î�X�ó �ð�ô�X�ó �����r�X�r �ò�ì�X�ô �ñ�ô�X�í �ñ�ñ�X�ð �ñ�í�X�í �ð�õ�X�ð �r�r�r�r �r�r�r�r�r �ð�í�ò�ô�ò�õ�X�ï�ô�ï�ñ
�ï�ò �í�ì�l�î�ñ�l�î�ì�î�ï���í�î�W�í�ï �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�ò�X�í �ó�ï�X�õ �ò�í �ñ�ì�X�ò �����r�X�r �ñ�õ�X�î �ñ�ô�X�ò �ñ�ò �ñ�í �ñ�ì�X�ô �r�r�r�r �r�r�r�r�r �ð�ì�ó�ï�ô�ì�X�î�ó�ó�ô
�ï�ó �í�ì�l�î�ñ�l�î�ì�î�ï���í�î�W�í�ð �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�ð�X�ò �ó�î�X�ð �ò�í�X�î �ð�ñ �����r�X�r �ò�ì�X�ò �ò�ì �ñ�ï�X�î �ð�ò�X�ï �ð�ñ�X�î �r�r�r�r �r�r�r�r�r �î�ô�ô�ð�ì�ï�X�í�ñ�ì�ï
�ï�ô �í�ì�l�î�ñ�l�î�ì�î�ï���í�î�W�í�ñ �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�ñ�X�õ �ó�ï�X�ó �ò�í�X�ñ �ð�ó�X�ô �����r�X�r �ò�ì�X�ô �ñ�õ �ñ�ð�X�õ �ñ�ì�X�î �ð�õ�X�ï �r�r�r�r �r�r�r�r�r �ï�ô�õ�ì�ð�ñ�X�í�ð�ñ
�ï�õ �í�ì�l�î�ñ�l�î�ì�î�ï���í�î�W�í�ò �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�ô �ó�ñ�X�ô �ò�ð�X�õ �ð�ó�X�ò �����r�X�r �ò�ï�X�í �ò�î�X�ð �ñ�ò �ð�õ�X�ð �ð�ô�X�ñ �r�r�r�r �r�r�r�r�r �ò�ï�ì�õ�ñ�ó�X�ï�ð�ð�ñ
�ð�ì �í�ì�l�î�ñ�l�î�ì�î�ï���í�î�W�í�ó �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ò�î�X�ò �ô�ì�X�ð �ó�î�X�ô �ð�õ�X�ô �����r�X�r �ó�í�X�ï �ò�ò�X�ó �ñ�ò�X�ô �ñ�ì�X�ô �ñ�ì�X�í �r�r�r�r �r�r�r�r�r �í�ô�í�õ�ó�ì�ì�X�ô�ñ�õ
�ð�í �í�ì�l�î�ñ�l�î�ì�î�ï���í�î�W�í�ô �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�õ�X�ó �ó�ó�X�ñ �ò�ô�X�í �ð�ô�X�ï �����r�X�r �ò�ò�X�ï �ò�ð�X�õ �ñ�ñ�X�õ �ñ�ì �ð�õ�X�ò �r�r�r�r �r�r�r�r�r �õ�ï�ï�î�ñ�ð�X�ï�ì�ì�ô
�ð�î �í�ì�l�î�ñ�l�î�ì�î�ï���í�î�W�í�õ �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�ô�X�ò �ó�ò�X�ð �ò�ò�X�ñ �ð�ô�X�ñ �����r�X�r �ò�ò �ò�î�X�õ �ñ�ñ�X�í �ð�õ�X�î �ð�ô�X�ñ �r�r�r�r �r�r�r�r�r �ó�î�ð�ð�ï�ñ�X�õ�ò�ì�í
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�ð�ñ �í�ì�l�î�ñ�l�î�ì�î�ï���í�î�W�î�î �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ò�ì �ó�ó�X�ô �ò�ñ�X�ñ �ñ�í �����r�X�r �ò�ñ�X�í �ò�ï�X�ó �ñ�ô�X�ô �ñ�ï�X�ò �ñ�î�X�î �r�r�r�r �r�r�r�r�r �í�ì�ì�ì�ì�ì�ì
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�í �í�ì�l�î�ñ�l�î�ì�î�ï���í�í�W�ï�í �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�í�X�ò �ò�õ�X�ð �ñ�ñ�X�õ �ð�ð�X�î �����r�X�r �ñ�ñ�X�ñ �ñ�ñ �ñ�ì�X�ò �ð�ñ�X�ï �ð�ð�X�ô �r�r�r�r �r�r�r�r�r �í�ð�ð�ñ�ð�ï�X�õ�ó�ó�í
�î �í�ì�l�î�ñ�l�î�ì�î�ï���í�í�W�ï�î �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�î�X�ï �ó�ì�X�í �ñ�ñ�X�ó �ð�ó�X�ô �����r�X�r �ñ�ñ �ñ�ð�X�î �ñ�î �ð�õ�X�ò �ð�ô�X�ñ �r�r�r�r �r�r�r�r�r �í�ò�õ�ô�î�ð�X�ï�ò�ñ�î
�ï �í�ì�l�î�ñ�l�î�ì�î�ï���í�í�W�ï�ï �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�ì�X�ò �ò�ô�X�ð �ñ�ñ�X�í �ð�ò�X�ñ �����r�X�r �ñ�ð�X�ñ �ñ�ï�X�õ �ð�õ �ð�ò�X�õ �ð�ò�X�ó �r�r�r�r �r�r�r�r�r �í�í�ð�ô�í�ñ�X�ï�ò�î�í
�ð �í�ì�l�î�ñ�l�î�ì�î�ï���í�í�W�ï�ð �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�ì�X�ô �ò�ô�X�ò �ñ�ð�X�ð �ð�ñ�X�í �����r�X�r �ñ�ð�X�î �ñ�ï�X�ô �ñ�ì�X�ï �ð�ó�X�í �ð�ò�X�í �r�r�r�r �r�r�r�r�r �í�î�ì�î�î�ò�X�ð�ð�ï�ñ
�ñ �í�ì�l�î�ñ�l�î�ì�î�ï���í�í�W�ï�ñ �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�ï �ó�ì�X�ô �ò�ì�X�ï �ð�ô�X�ò �����r�X�r �ñ�ô�X�ô �ñ�ó�X�î �ñ�ì�X�ô �ð�õ�X�í �ð�õ �r�r�r�r �r�r�r�r�r �í�õ�õ�ñ�î�ò�X�î�ï�í�ñ
�ò �í�ì�l�î�ñ�l�î�ì�î�ï���í�í�W�ï�ò �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�ñ �ó�î�X�ô �ñ�õ�X�ð �ð�ô�X�î �����r�X�r �ñ�ô�X�ó �ñ�ó�X�ó �ñ�ð�X�í �ñ�í�X�ó �ð�õ�X�í �r�r�r�r �r�r�r�r�r �ï�í�ò�î�î�ó�X�ó�ò�ò
�ó �í�ì�l�î�ñ�l�î�ì�î�ï���í�í�W�ï�ó �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ð�ó�X�ò �ò�ñ�X�ð �ñ�ï�X�ñ �ð�í�X�ò �����r�X�r �ñ�ï�X�í �ñ�í�X�í �ð�ñ�X�î �ð�î�X�î �ð�î�X�í �r�r�r�r �r�r�r�r�r �ñ�ó�ñ�ð�ï�X�õ�õ�ï�ó�ï
�ô �í�ì�l�î�ñ�l�î�ì�î�ï���í�í�W�ï�ô �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�î�X�ô �ó�ì�X�ò �ñ�ó�X�ó �ð�ò�X�ð �����r�X�r �ñ�ó �ñ�ò�X�ó �ñ�í�X�í �ð�ô �ð�ó�X�ð �r�r�r�r �r�r�r�r�r �í�õ�ì�ñ�ð�ò�X�ì�ó�í�ô
�õ �í�ì�l�î�ñ�l�î�ì�î�ï���í�í�W�ï�õ �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�î�X�ô �ó�ì�X�ò �ñ�ò �ð�ô�X�î �����r�X�r �ñ�ñ�X�î �ñ�ð�X�õ �ñ�ï�X�î �ð�ô�X�ò �ð�ô�X�ñ �r�r�r�r �r�r�r�r�r �í�õ�ì�ñ�ð�ò�X�ì�ó�í�ô
�í�ì �í�ì�l�î�ñ�l�î�ì�î�ï���í�í�W�ð�ì �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�ï�X�ï �ó�í�X�í �ñ�ó�X�î �ð�ó�X�ñ �����r�X�r �ñ�ò�X�õ �ñ�ò�X�ñ �ñ�î�X�õ �ð�õ�X�í �ð�ô�X�ñ �r�r�r�r �r�r�r�r�r �î�í�ï�ó�õ�ò�X�î�ì�õ
�í�í �í�ì�l�î�ñ�l�î�ì�î�ï���í�í�W�ð�í �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�ï�X�ó �ó�í�X�ñ �ñ�õ�X�ð �ð�ó�X�í �����r�X�r �ñ�ô�X�ó �ñ�ô�X�í �ñ�ì�X�õ �ð�ó�X�õ �ð�ó�X�ò �r�r�r�r �r�r�r�r�r �î�ï�ð�ð�î�î�X�ô�ô�í�ñ
�í�î �í�ì�l�î�ñ�l�î�ì�î�ï���í�í�W�ð�î �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�ì�X�ò �ò�ô�X�ð �ñ�ï�X�õ �ð�ó�X�ô �����r�X�r �ñ�ï�X�î �ñ�î�X�ò �ñ�ì�X�ï �ð�ô�X�ð �ð�ô�X�î �r�r�r�r �r�r�r�r�r �í�í�ð�ô�í�ñ�X�ï�ò�î�í
�í�ï �í�ì�l�î�ñ�l�î�ì�î�ï���í�í�W�ð�ï �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�ï�X�ï �ó�í�X�í �ñ�ó�X�õ �ð�ó �����r�X�r �ñ�ó�X�ò �ñ�ò�X�ñ �ñ�î�X�ñ �ð�ô�X�ð �ð�ó�X�ï �r�r�r�r �r�r�r�r�r �î�í�ï�ó�õ�ò�X�î�ì�õ
�í�ð �í�ì�l�î�ñ�l�î�ì�î�ï���í�í�W�ð�ð �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�ï�X�ò �ó�í�X�ð �ñ�ó �ð�ó�X�ñ �����r�X�r �ñ�ò�X�í �ñ�ñ�X�õ �ñ�ï�X�ò �ð�ô�X�ó �ð�ô�X�í �r�r�r�r �r�r�r�r�r �î�î�õ�ì�ô�ò�X�ó�ò�ñ�ï
�í�ñ �í�ì�l�î�ñ�l�î�ì�î�ï���í�í�W�ð�ñ �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�ð�X�ò �ó�î�X�ð �ò�í�X�ï �ð�ô�X�ð �����r�X�r �ñ�õ�X�ô �ñ�ó�X�ñ �ñ�î�X�ó �ð�õ�X�î �ð�ô�X�ñ �r�r�r�r �r�r�r�r�r �î�ô�ô�ð�ì�ï�X�í�ñ�ì�ï
�í�ò �í�ì�l�î�ñ�l�î�ì�î�ï���í�í�W�ð�ò �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ò�ì�X�õ �ó�ô�X�ó �ò�õ�X�í �ñ�ð�X�ò �����r�X�r �ò�ó�X�ô �ò�ï�X�ò �ñ�ó�X�ò �ñ�ñ�X�ñ �ñ�ñ�X�í �r�r�r�r �r�r�r�r�r �í�î�ï�ì�î�ò�ô�X�ó�ó�í
�í�ó �í�ì�l�î�ñ�l�î�ì�î�ï���í�í�W�ð�ó �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ó�ì�X�í �ô�ó�X�õ �ó�ó�X�í �ð�ô�X�ï �����r�X�r �ó�ò�X�ï �ó�ñ�X�ï �ò�ï�X�ô �ñ�ì �ð�õ�X�ð �r�r�r�r �r�r�r�r�r �í�ì�î�ï�î�õ�î�õ�X�õ�î
�í�ô �í�ì�l�î�ñ�l�î�ì�î�ï���í�í�W�ð�ô �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�õ�X�õ �ó�ó�X�ó �ó�í�X�í �ð�ó�X�ô �����r�X�r �ò�ñ�X�ô �ò�ï�X�ï �ñ�ð�X�õ �ð�ô �ð�ó�X�õ �r�r�r�r �r�r�r�r�r �õ�ó�ó�î�ï�ó�X�î�î�í
�í�õ �í�ì�l�î�ñ�l�î�ì�î�ï���í�í�W�ð�õ �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ó�ï�X�ò �õ�í�X�ð �ô�ð�X�ò �ò�í�X�ò �����r�X�r �ô�ï�X�ó �ó�ò �ò�ô �ò�ð�X�î �ò�ð�X�î �r�r�r�r �r�r�r�r�r �î�î�õ�ì�ô�ò�ó�ò�X�ñ�ï
�î�ì �í�ì�l�î�ñ�l�î�ì�î�ï���í�í�W�ñ�ì �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ò�î�X�ó �ô�ì�X�ñ �ó�í�X�õ �ñ�î�X�ô �����r�X�r �ò�ô�X�õ �ò�ó�X�õ �ñ�ô�X�ò �ñ�ñ�X�î �ñ�ï�X�ñ �r�r�r�r �r�r�r�r�r �í�ô�ò�î�ì�ô�ó�X�í�ï�ó
�î�í �í�ì�l�î�ñ�l�î�ì�î�ï���í�í�W�ñ�í �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�í �ò�ô�X�ô �ñ�ñ�X�ô �ð�ó�X�ï �����r�X�r �ñ�ð�X�ó �ñ�ï�X�ô �ñ�ì�X�î �ð�ó�X�ó �ð�ó�X�ð �r�r�r�r �r�r�r�r�r �í�î�ñ�ô�õ�î�X�ñ�ð�í�î
�î�î �í�ì�l�î�ñ�l�î�ì�î�ï���í�í�W�ñ�î �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�í �ò�ô�X�ô �ñ�ô �ð�ñ�X�í �����r�X�r �ñ�ò�X�ò �ñ�ñ�X�ï �ð�ô�X�ó �ð�ò �ð�ñ�X�ò �r�r�r�r �r�r�r�r�r �í�î�ñ�ô�õ�î�X�ñ�ð�í�î
�î�ï �í�ì�l�î�ñ�l�î�ì�î�ï���í�í�W�ñ�ï �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�ð�X�ï �ó�î�X�í �ñ�ó�X�ò �ñ�ì�X�ô �����r�X�r �ñ�ò�X�ï �ñ�ò �ñ�ð �ñ�í�X�õ �ñ�í�X�ñ �r�r�r�r �r�r�r�r�r �î�ò�õ�í�ñ�ï�X�ð�ô�ì�ð
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�î�ñ �í�ì�l�î�ñ�l�î�ì�î�ï���í�í�W�ñ�ñ �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�ï�X�ï �ó�í�X�í �ò�ì�X�î �ð�ó�X�í �����r�X�r �ñ�ô�X�ô �ñ�ò�X�í �ñ�í�X�ó �ð�ô�X�ï �ð�ó�X�ô �r�r�r�r �r�r�r�r�r �î�í�ï�ó�õ�ò�X�î�ì�õ�ñ�ï�X�î
�î�ò �í�ì�l�î�ñ�l�î�ì�î�ï���í�í�W�ñ�ò �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�í�X�ï �ò�õ�X�í �ñ�ñ�X�ñ �ð�ñ�X�í �����r�X�r �ñ�ð�X�ï �ñ�ï�X�õ �ñ�í �ð�ó�X�í �ð�ñ�X�ñ �r�r�r�r �r�r�r�r�r �í�ï�ð�ô�õ�ò�X�î�ô�ô�ï
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�î�ï �í�ì�l�î�ñ�l�î�ì�î�ï���í�î�W�í�î �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�ô�X�î �ó�ò �ò�ô�X�î �ð�ñ �����r�X�r �ò�ð�X�ð �ò�í�X�ò �ñ�ñ�X�î �ð�õ�X�õ �ð�ô�X�õ �r�r�r�r �r�r�r�r�r �ò�ò�ì�ò�õ�ï�X�ð�ð�ô
�î�ð �í�ì�l�î�ñ�l�î�ì�î�ï���í�î�W�í�ï �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�ð�X�ð �ó�î�X�î �ñ�ô�X�õ �ï�õ�X�õ �����r�X�r �ñ�ô�X�ð �ñ�ô �ñ�ï�X�ô �ð�ï�X�î �ð�í�X�ï �r�r�r�r �r�r�r�r�r �î�ó�ñ�ð�î�î�X�ô�ó�ì�ï
�î�ñ �í�ì�l�î�ñ�l�î�ì�î�ï���í�î�W�í�ð �ì�ì�����ì�ì�W�ì�ì�W�ï�î�X�î �ñ�ð�X�õ �ó�ì �ñ�ó�X�õ �ð�ð�X�ò �����r�X�r �ñ�ô�X�î �ñ�ó �ñ�ñ�X�î �ð�õ�X�ò �ð�ð�X�ñ �r�r�r�r �r�r�r�r�r �ï�ì�õ�ì�î�õ�X�ñ�ð�ï�ï
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�í �í�ì�l�î�ñ�l�î�ì�î�ï���í�î�W�ï�ó �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�ì�X�ï �ò�ô�X�í �ô�î�X�ò �ð�ð�X�í �����r�X�r �ñ�ð�X�ñ �ñ�ï�X�õ �ð�ó�X�ô �ð�ñ�X�ò �ð�ñ �r�r�r�r �r�r�r�r�r �í�ì�ó�í�ñ�í�X�õ�ï�ì�ñ
�î �í�ì�l�î�ñ�l�î�ì�î�ï���í�î�W�ï�ô �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ð�ò�X�ñ �ò�ð�X�ï �ñ�ï�X�ñ �ð�ì�X�ð �����r�X�r �ñ�î �ñ�ì�X�ð �ð�ï�X�ð �ð�ì�X�ô �ð�ì�X�ó �r�r�r�r �r�r�r�r�r �ð�ð�ò�ò�ô�X�ï�ñ�õ�î�î
�ï �í�ì�l�î�ñ�l�î�ì�î�ï���í�î�W�ï�õ �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ð�ò�X�ô �ò�ð�X�ò �ñ�ì�X�ó �ð�ï�X�í �����r�X�r �ñ�ì �ð�õ �ð�ò�X�ò �ð�ï�X�ô �ð�ï�X�ð �r�r�r�r �r�r�r�r�r �ð�ó�ô�ò�ï�X�ì�ì�õ�î�ï
�ð �í�ì�l�î�ñ�l�î�ì�î�ï���í�î�W�ð�ì �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ð�ó�X�ó �ò�ñ�X�ñ �ñ�ï�X�ó �ð�ì�X�ï �����r�X�r �ñ�ï�X�î �ñ�ì�X�ð �ð�ò�X�ô �ð�í �ð�ì�X�ò �r�r�r�r �r�r�r�r�r �ñ�ô�ô�ô�ð�X�ï�ò�ñ�ñ�ð
�ñ �í�ì�l�î�ñ�l�î�ì�î�ï���í�î�W�ð�í �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ð�ô�X�ô �ò�ò�X�ò �ñ�ð�X�ð �ð�ì�X�õ �����r�X�r �ñ�ï�X�î �ñ�î�X�ò �ð�ô �ð�í�X�õ �ð�í�X�ð �r�r�r�r �r�r�r�r�r �ó�ñ�ô�ñ�ó�X�ó�ñ�ó�ñ
�ò �í�ì�l�î�ñ�l�î�ì�î�ï���í�î�W�ð�î �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ð�õ�X�ï �ò�ó�X�í �ñ�ó �ï�ó�X�ï �����r�X�r �ñ�ñ�X�ð �ñ�ñ�X�î �ð�ò�X�ñ �ï�ó�X�õ �ï�ó�X�ò �r�r�r�r �r�r�r�r�r �ô�ñ�í�í�ï�X�ô�ì�ï�ô�î
�ó �í�ì�l�î�ñ�l�î�ì�î�ï���í�î�W�ð�ï �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ð�ô�X�ð �ò�ò�X�î �ñ�ñ�X�ñ �ð�ì�X�ò �����r�X�r �ñ�ï�X�ð �ñ�î�X�ô �ð�ò�X�ò �ð�í�X�ò �ð�í�X�î �r�r�r�r �r�r�r�r�r �ò�õ�í�ô�ï�X�ì�õ�ó�ì�õ�í�ñ���u�]�v���>���‹
�ô �í�ì�l�î�ñ�l�î�ì�î�ï���í�î�W�ð�ð �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ð�ô�X�ð �ò�ò�X�î �ñ�ð�X�ó �ð�î�X�ï �����r�X�r �ñ�î�X�ó �ñ�í�X�ñ �ð�ò�X�õ �ð�ï�X�ð �ð�î�X�ó �r�r�r�r �r�r�r�r�r �ò�õ�í�ô�ï�X�ì�õ�ó�ì�õ�ð�õ�X�ñ
�õ �í�ì�l�î�ñ�l�î�ì�î�ï���í�î�W�ð�ñ �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ð�ó �ò�ð�X�ô �ñ�í�X�õ �ð�ì�X�õ �����r�X�r �ñ�í�X�ï �ñ�ì�X�í �ð�ñ�X�ò �ð�î�X�ñ �ð�í�X�ï �r�r�r�r �r�r�r�r�r �ñ�ì�í�í�ô�X�ó�î�ï�ï�ò
�í�ì �í�ì�l�î�ñ�l�î�ì�î�ï���í�î�W�ð�ò �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ð�ð�X�ñ �ò�î�X�ï �ð�ô�X�ô �ï�ô�X�õ �����r�X�r �ð�ô�X�ð �ð�ó�X�ó �ð�ï�X�ñ �ð�ì�X�í �ï�õ�X�ð �r�r�r�r �r�r�r�r�r �î�ô�í�ô�ï�X�ô�î�õ�ï�í
�í�í �í�ì�l�î�ñ�l�î�ì�î�ï���í�î�W�ð�ó �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ð�ô�X�í �ò�ñ�X�õ �ñ�ñ�X�ô �ï�õ�X�í �����r�X�r �ñ�ð�X�ï �ñ�î �ð�ò�X�ñ �ï�õ�X�ô �ï�õ�X�ð �r�r�r�r �r�r�r�r�r �ò�ð�ñ�ò�ñ�X�ð�î�î�õ
�í�î �í�ì�l�î�ñ�l�î�ì�î�ï���í�î�W�ð�ô �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ð�ô �ò�ñ�X�ô �ñ�ï�X�ð �ï�õ�X�ó �����r�X�r �ñ�ï�X�í �ñ�î�X�í �ð�ò�X�î �ð�î �ð�í�X�ô �r�r�r�r �r�r�r�r�r �ò�ï�ì�õ�ñ�X�ó�ï�ð�ð�ñ
�í�ï �í�ì�l�î�ñ�l�î�ì�î�ï���í�î�W�ð�õ �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ð�õ�X�ñ �ò�ó�X�ï �ñ�ï�X�ó �ð�ï �����r�X�r �ñ�ï �ñ�î�X�ñ �ð�õ �ð�ñ �ð�ï�X�ï �r�r�r�r �r�r�r�r�r �ô�õ�í�î�ñ�X�ì�õ�ï�ô�í
�í�ð �í�ì�l�î�ñ�l�î�ì�î�ï���í�î�W�ñ�ì �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�ì�X�ô �ò�ô�X�ò �ñ�ð�X�ò �ð�ï�X�õ �����r�X�r �ñ�ï�X�õ �ñ�ï�X�ó �ñ�ì�X�ð �ð�ñ �ð�ð�X�ò �r�r�r�r �r�r�r�r�r �í�î�ì�î�î�ò�X�ð�ð�ï�ñ
�í�ñ �í�ì�l�î�ñ�l�î�ì�î�ï���í�î�W�ñ�í �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�ì�X�ô �ò�ô�X�ò �ñ�ñ�X�ñ �ð�ò�X�ô �����r�X�r �ñ�ð�X�ï �ñ�ï�X�ó �ñ�ì �ð�ó�X�î �ð�ó �r�r�r�r �r�r�r�r�r �í�î�ì�î�î�ò�X�ð�ð�ï�ñ
�í�ò �í�ì�l�î�ñ�l�î�ì�î�ï���í�î�W�ñ�î �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�ð�X�õ �ó�î�X�ó �ò�î�X�ô �ð�ï�X�í �����r�X�r �ò�í�X�ð �ò�ì�X�ò �ð�õ�X�ô �ð�ï�X�ð �ð�ï�X�ï �r�r�r�r �r�r�r�r�r �ï�ì�õ�ì�î�õ�X�ñ�ð�ï�ï
�í�ó �í�ì�l�î�ñ�l�î�ì�î�ï���í�î�W�ñ�ï �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ð�ô�X�í �ò�ñ�X�õ �ñ�í�X�ð �ð�ñ�X�í �����r�X�r �ñ�ì�X�ô �ð�õ�X�ð �ð�ô�X�í �ð�ò�X�î �ð�ñ�X�ñ �r�r�r�r �r�r�r�r�r �ò�ð�ñ�ò�ñ�X�ð�î�î�õ
�í�ô �í�ì�l�î�ñ�l�î�ì�î�ï���í�î�W�ñ�ð �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ð�õ�X�í �ò�ò�X�õ �ñ�î�X�õ �ð�ð�X�ï �����r�X�r �ñ�î�X�ò �ñ�î�X�í �ð�ô�X�ï �ð�ñ�X�ï �ð�ð�X�ñ �r�r�r�r �r�r�r�r�r �ô�í�î�ô�ï�X�ì�ñ�í�ò�î
�í�õ �í�ì�l�î�ñ�l�î�ì�î�ï���í�î�W�ñ�ñ �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ð�ò�X�î �ò�ð �ñ�í�X�ï �ð�î�X�ñ �����r�X�r �ñ�ì�X�ó �ð�õ�X�ô �ð�ð�X�í �ð�ï�X�í �ð�ï �r�r�r�r �r�r�r�r�r �ð�í�ò�ô�ò�X�õ�ï�ô�ï�ñ
�î�ì �í�ì�l�î�ñ�l�î�ì�î�ï���í�î�W�ñ�ò �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ð�ó�X�ð �ò�ñ�X�î �ñ�î�X�ð �ð�î�X�ñ �����r�X�r �ñ�í�X�ñ �ñ�ì�X�ô �ð�ñ�X�õ �ð�ï�X�î �ð�î�X�õ �r�r�r�r �r�r�r�r�r �ñ�ð�õ�ñ�ð�X�ì�ô�ó�ï�õ
�î�í �í�ì�l�î�ñ�l�î�ì�î�ï���í�î�W�ñ�ó �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ð�õ�X�ó �ò�ó�X�ñ �ñ�ï�X�ð �ð�ì�X�ò �����r�X�r �ñ�ï�X�í �ñ�î�X�ñ �ð�õ�X�î �ð�î�X�ò �ð�í �r�r�r�r �r�r�r�r�r �õ�ï�ï�î�ñ�X�ð�ï�ì�ì�ô
�î�î �í�ì�l�î�ñ�l�î�ì�î�ï���í�î�W�ñ�ô �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ð�õ�X�ô �ò�ó�X�ò �ñ�ï�X�õ �ð�ñ�X�ï �����r�X�r �ñ�î�X�õ �ñ�î�X�ñ �ð�õ�X�î �ð�ò�X�ô �ð�ò�X�í �r�r�r�r �r�r�r�r�r �õ�ñ�ð�õ�õ�X�î�ñ�ô�ò
�î�ï �í�ì�l�î�ñ�l�î�ì�î�ï���í�î�W�ñ�õ �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ð�õ�X�ñ �ò�ó�X�ï �ñ�î�X�ò �ð�ð�X�î �����r�X�r �ñ�î�X�î �ñ�í�X�ò �ð�õ�X�ó �ð�ñ�X�ï �ð�ð�X�ò �r�r�r�r �r�r�r�r�r �ô�õ�í�î�ñ�X�ì�õ�ï�ô�í
�î�ð �í�ì�l�î�ñ�l�î�ì�î�ï���í�ï�W�ì�ì �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�ì�X�ñ �ò�ô�X�ï �ñ�ô�X�í �ð�ñ�X�í �����r�X�r �ñ�ñ�X�ð �ñ�ï�X�ô �ð�ô�X�ô �ð�ó�X�í �ð�ñ�X�ò �r�r�r�r �r�r�r�r�r �í�í�î�î�ì�í�X�ô�ð�ñ�ð
�î�ñ �í�ì�l�î�ñ�l�î�ì�î�ï���í�ï�W�ì�í �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�í�X�í �ò�ô�X�õ �ñ�ò�X�õ �ð�ñ�X�ð �����r�X�r �ñ�ñ�X�ï �ñ�ð�X�ò �ð�õ�X�ó �ð�ò�X�í �ð�ñ�X�ó �r�r�r�r �r�r�r�r�r �í�î�ô�ô�î�ð�X�õ�ñ�ñ�î
�î�ò �í�ì�l�î�ñ�l�î�ì�î�ï���í�ï�W�ì�î �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ð�õ�X�ô �ò�ó�X�ò �ñ�ð�X�ð �ð�ñ�X�ï �����r�X�r �ñ�ð�X�í �ñ�í�X�õ �ð�õ�X�ï �ð�ò�X�ñ �ð�ñ�X�ô �r�r�r�r �r�r�r�r�r �õ�ñ�ð�õ�õ�X�î�ñ�ô�ò
�î�ó �í�ì�l�î�ñ�l�î�ì�î�ï���í�ï�W�ì�ï �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ð�ô�X�ó �ò�ò�X�ñ �ñ�ñ�X�ð �ð�ð�X�ï �����r�X�r �ñ�ð�X�ñ �ñ�í�X�î �ð�ó�X�ñ �ð�ð�X�ó �ð�ð�X�ð �r�r�r�r �r�r�r�r�r �ó�ð�í�ï�í�X�ì�î�ð�í�ï
�î�ô �í�ì�l�î�ñ�l�î�ì�î�ï���í�ï�W�ì�ð �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�í�X�í �ò�ô�X�õ �ñ�ò�X�õ �ð�ï�X�ð �����r�X�r �ñ�ò�X�ï �ñ�ð�X�ò �ñ�ì �ð�ð�X�ð �ð�ï�X�õ �r�r�r�r �r�r�r�r�r �í�î�ô�ô�î�ð�X�õ�ñ�ñ�î
�î�õ �í�ì�l�î�ñ�l�î�ì�î�ï���í�ï�W�ì�ñ �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�í �ò�ô�X�ô �ñ�ñ�X�î �ð�ñ�X�ð �����r�X�r �ñ�ð�X�í �ñ�ï�X�ï �ñ�ì�X�ô �ð�ó�X�ó �ð�ò�X�ó �r�r�r�r �r�r�r�r�r �í�î�ñ�ô�õ�î�X�ñ�ð�í�î
�ï�ì �í�ì�l�î�ñ�l�î�ì�î�ï���í�ï�W�ì�ò �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�í�X�î �ò�õ �ñ�ñ�X�ô �ð�ñ �����r�X�r �ñ�ñ�X�ð �ñ�ð�X�ò �ñ�ì�X�ï �ð�ò�X�ð �ð�ò �r�r�r�r �r�r�r�r�r �í�ï�í�ô�î�ñ�X�ò�ó�ï�õ
�ï�í �í�ì�l�î�ñ�l�î�ì�î�ï���í�ï�W�ì�ó �ì�ì�����ì�ì�W�ì�ì�W�ï�õ�X�ó �ð�ô�X�í �ò�ð�X�í �ñ�í �ð�ð�X�ð �����r�X�r �ñ�ì�X�ñ �ð�õ�X�õ �ð�ô�X�í �ð�ñ�X�î �ð�ð�X�ð �r�r�r�r �r�r�r�r�r �ò�ð�ñ�ò�ñ�X�ð�î�î�õ
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�í �í�ì�l�î�ñ�l�î�ì�î�ï���í�î�W�ï�õ �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ð�õ �ò�ò�X�ô �ô�ì�X�ò �ð�ï�X�ò �����r�X�r �ñ�î�X�í �ñ�í�X�ô �ð�ô�X�ñ �ð�ð�X�ò �ð�ï�X�õ �r�r�r�r �r�r�r�r�r �ó�õ�ð�ï�î�X�ô�î�ï�ð�ó
�î �í�ì�l�î�ñ�l�î�ì�î�ï���í�î�W�ð�ì �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ð�õ�X�ò �ò�ó�X�ð �ñ�ó�X�î �ð�ì�X�õ �����r�X�r �ñ�ò�X�í �ñ�ï�X�ó �ð�ó �ð�î �ð�í�X�ñ �r�r�r�r �r�r�r�r�r �õ�í�î�ì�í�X�ì�ô�ï�õ�ð
�ï �í�ì�l�î�ñ�l�î�ì�î�ï���í�î�W�ð�í �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�ò�X�î �ó�ð �ò�ò�X�ð �ð�ï�X�î �����r�X�r �ò�ñ �ñ�ó�X�î �ñ�í�X�î �ð�ò�X�î �ð�ï�X�ñ �r�r�r�r �r�r�r�r�r �ð�í�ò�ô�ò�õ�X�ï�ô�ï�ñ
�ð �í�ì�l�î�ñ�l�î�ì�î�ï���í�î�W�ð�î �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ð�ô�X�î �ò�ò �ñ�ñ�X�ð �ï�ó�X�í �����r�X�r �ñ�ð�X�î �ñ�ï �ð�ð�X�ñ �ï�ô�X�ò �ï�ó�X�ô �r�r�r�r �r�r�r�r�r �ò�ò�ì�ò�õ�X�ï�ð�ð�ô
�ñ �í�ì�l�î�ñ�l�î�ì�î�ï���í�î�W�ð�ï �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�ì�X�ó �ò�ô�X�ñ �ñ�ñ�X�î �ð�ì �����r�X�r �ñ�ð�X�ó �ñ�ð�X�ï �ñ�ì�X�ð �ð�í�X�î �ð�ì�X�ñ �r�r�r�r �r�r�r�r�r �í�í�ó�ð�ô�õ�X�ó�ñ�ñ�ñ�í�ñ���u�]�v���>���‹
�ò �í�ì�l�î�ñ�l�î�ì�î�ï���í�î�W�ð�ð �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�î�X�ï �ó�ì�X�í �ò�í�X�î �ð�ï�X�ñ �����r�X�r �ñ�ó�X�ð �ñ�ò�X�í �ñ�ì�X�î �ð�ñ�X�ò �ð�ð�X�î �r�r�r�r �r�r�r�r�r �í�ò�õ�ô�î�ð�X�ï�ò�ñ�î�ñ�î�X�í
�ó �í�ì�l�î�ñ�l�î�ì�î�ï���í�î�W�ð�ñ �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ð�õ�X�ó �ò�ó�X�ñ �ñ�ð�X�ó �ð�í�X�ï �����r�X�r �ñ�ï�X�ó �ñ�ï�X�î �ð�ô�X�ò �ð�í�X�ó �ð�í�X�ñ �r�r�r�r �r�r�r�r�r �õ�ï�ï�î�ñ�X�ð�ï�ì�ì�ô
�ô �í�ì�l�î�ñ�l�î�ì�î�ï���í�î�W�ð�ò �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ð�ò�X�ò �ò�ð�X�ð �ñ�í�X�õ �ð�ì�X�î �����r�X�r �ñ�ì�X�ô �ñ�ì �ð�ñ�X�í �ð�ì�X�ô �ð�ì�X�ò �r�r�r�r �r�r�r�r�r �ð�ñ�ó�ì�ô�X�ô�í�ô�õ�ò
�õ �í�ì�l�î�ñ�l�î�ì�î�ï���í�î�W�ð�ó �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�ì �ò�ó�X�ô �ñ�ô �ð�ì �����r�X�r �ñ�ò�X�ñ �ñ�î�X�î �ð�ô�X�í �ð�ï�X�í �ð�í�X�î �r�r�r�r �r�r�r�r�r �í�ì�ì�ì�ì�ì
�í�ì �í�ì�l�î�ñ�l�î�ì�î�ï���í�î�W�ð�ô �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ð�ó�X�ó �ò�ñ�X�ñ �ñ�ï�X�ó �ð�í�X�í �����r�X�r �ñ�î�X�õ �ñ�ì�X�ï �ð�ò�X�ò �ð�î�X�í �ð�î �r�r�r�r �r�r�r�r�r �ñ�ô�ô�ô�ð�X�ï�ò�ñ�ñ�ð
�í�í �í�ì�l�î�ñ�l�î�ì�î�ï���í�î�W�ð�õ �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�î�X�ï �ó�ì�X�í �ñ�ñ�X�ó �ð�ñ�X�ó �����r�X�r �ñ�ñ�X�ð �ñ�ñ�X�í �ñ�î �ð�ô�X�õ �ð�ò�X�ñ �r�r�r�r �r�r�r�r�r �í�ò�õ�ô�î�ð�X�ï�ò�ñ�î
�í�î �í�ì�l�î�ñ�l�î�ì�î�ï���í�î�W�ñ�ì �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�í�X�ô �ò�õ�X�ò �ñ�ó�X�ñ �ð�ï�X�ð �����r�X�r �ñ�ò�X�ï �ñ�ñ�X�ò �ñ�ì�X�ñ �ð�ñ�X�í �ð�ï�X�ò �r�r�r�r �r�r�r�r�r �í�ñ�í�ï�ñ�ò�X�í�î�ð�ô
�í�ï �í�ì�l�î�ñ�l�î�ì�î�ï���í�î�W�ñ�í �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�ð�X�í �ó�í�X�õ �ñ�ô�X�ó �ð�ó�X�ò �����r�X�r �ñ�ò�X�õ �ñ�ò�X�ï �ñ�ï�X�õ �ñ�ì�X�í �ð�õ�X�í �r�r�r�r �r�r�r�r�r �î�ñ�ó�ì�ï�õ�X�ñ�ó�ô�ï
�í�ð �í�ì�l�î�ñ�l�î�ì�î�ï���í�î�W�ñ�î �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�ñ�X�í �ó�î�X�õ �ò�í�X�ð �ð�í�X�ð �����r�X�r �ò�í�X�ï �ò�ì�X�ó �ñ�ì�X�õ �ð�î�X�ñ �ð�î�X�î �r�r�r�r �r�r�r�r�r �ï�î�ï�ñ�õ�ï�X�ò�ñ�ò�õ
�í�ñ �í�ì�l�î�ñ�l�î�ì�î�ï���í�î�W�ñ�ï �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ð�ô�X�ï �ò�ò�X�í �ñ�î�X�í �ð�ð�X�ñ �����r�X�r �ñ�í�X�ï �ñ�í �ð�ó�X�ñ �ð�ñ�X�ñ �ð�ñ�X�í �r�r�r�r �r�r�r�r�r �ò�ó�ò�ì�ô�X�î�õ�ó�ñ�ð
�í�ò �í�ì�l�î�ñ�l�î�ì�î�ï���í�î�W�ñ�ð �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�í�X�õ �ò�õ�X�ó �ñ�ò�X�î �ð�ï�X�ô �����r�X�r �ñ�ò�X�í �ñ�ñ�X�ò �ñ�ì�X�ð �ð�ð�X�ô �ð�ð�X�ñ �r�r�r�r �r�r�r�r�r �í�ñ�ð�ô�ô�í�X�ò�ò�í�õ
�í�ó �í�ì�l�î�ñ�l�î�ì�î�ï���í�î�W�ñ�ñ �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ð�õ �ò�ò�X�ô �ñ�ò �ï�õ�X�î �����r�X�r �ñ�ð�X�ï �ñ�ï�X�î �ð�î�X�ó �ï�õ�X�ò �ï�õ�X�ð �r�r�r�r �r�r�r�r�r �ó�õ�ð�ï�î�X�ô�î�ï�ð�ó
�í�ô �í�ì�l�î�ñ�l�î�ì�î�ï���í�î�W�ñ�ò �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ð�ô�X�ô �ò�ò�X�ò �ñ�ð�X�í �ð�í�X�ñ �����r�X�r �ñ�ï�X�ò �ñ�í�X�ñ �ð�ô�X�ð �ð�î�X�ï �ð�í�X�õ �r�r�r�r �r�r�r�r�r �ó�ñ�ô�ñ�ó�X�ó�ñ�ó�ñ
�í�õ �í�ì�l�î�ñ�l�î�ì�î�ï���í�î�W�ñ�ó �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�î�X�í �ò�õ�X�õ �ñ�ò�X�ò �ð�ï�X�õ �����r�X�r �ñ�ñ�X�ó �ñ�ñ�X�ð �ñ�í�X�î �ð�ð�X�ò �ð�ï�X�õ �r�r�r�r �r�r�r�r�r �í�ò�î�í�ô�í�X�ì�ì�õ�ó
�î�ì �í�ì�l�î�ñ�l�î�ì�î�ï���í�î�W�ñ�ô �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�ó �ó�ð�X�ô �ò�ó�X�ï �ð�ñ�X�ó �����r�X�r �ò�ï �ò�í�X�ô �ñ�í�X�õ �ð�ó�X�ó �ð�ò�X�ï �r�r�r�r �r�r�r�r�r �ñ�ì�í�í�ô�ó�X�î�ï�ï�ò
�î�í �í�ì�l�î�ñ�l�î�ì�î�ï���í�î�W�ñ�õ �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�î �ò�õ�X�ô �ò�ò�X�ñ �ð�ð�X�ô �����r�X�r �ñ�ñ�X�î �ñ�ð�X�ó �ñ�ì�X�ñ �ð�ñ�X�ï �ð�ñ�X�î �r�r�r�r �r�r�r�r�r �í�ñ�ô�ð�ô�õ�X�ï�í�õ�î
�î�î �í�ì�l�î�ñ�l�î�ì�î�ï���í�ï�W�ì�ì �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�î�X�ô �ó�ì�X�ò �ñ�õ�X�ó �ð�ð�X�î �����r�X�r �ñ�ó�X�ñ �ñ�ó�X�ï �ñ�ì�X�ó �ð�ñ�X�î �ð�ð�X�ó �r�r�r�r �r�r�r�r�r �í�õ�ì�ñ�ð�ò�X�ì�ó�í�ô
�î�ï �í�ì�l�î�ñ�l�î�ì�î�ï���í�ï�W�ì�í �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�ì�X�ô �ò�ô�X�ò �ñ�ò�X�ó �ð�ò�X�í �����r�X�r �ñ�ð�X�ò �ñ�ï�X�õ �ð�õ�X�î �ð�ò�X�î �ð�ò �r�r�r�r �r�r�r�r�r �í�î�ì�î�î�ò�X�ð�ð�ï�ñ
�î�ð �í�ì�l�î�ñ�l�î�ì�î�ï���í�ï�W�ì�î �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�ñ�X�õ �ó�ï�X�ó �ò�õ�X�ô �ð�ò�X�î �����r�X�r �ò�ï �ñ�ó�X�ï �ñ�í�X�ò �ð�ó�X�ï �ð�ò�X�ó �r�r�r�r �r�r�r�r�r �ï�ô�õ�ì�ð�ñ�X�í�ð�ñ
�î�ñ �í�ì�l�î�ñ�l�î�ì�î�ï���í�ï�W�ì�ï �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ð�õ�X�ð �ò�ó�X�î �ñ�ð�X�î �ð�ð�X�í �����r�X�r �ñ�ð�X�ï �ñ�î�X�ï �ð�ó�X�ô �ð�ð�X�ò �ð�ð�X�ð �r�r�r�r �r�r�r�r�r �ô�ó�ì�õ�ò�X�ï�ñ�õ
�î�ò �í�ì�l�î�ñ�l�î�ì�î�ï���í�ï�W�ì�ð �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�ï�X�ò �ó�í�X�ð �ò�í�X�ð �ð�í�X�ñ �����r�X�r �ñ�ô�X�î �ñ�ò �ñ�î�X�ï �ð�ï�X�õ �ð�í�X�õ �r�r�r�r �r�r�r�r�r �î�î�õ�ì�ô�ò�X�ó�ò�ñ�ï
�î�ó �í�ì�l�î�ñ�l�î�ì�î�ï���í�ï�W�ì�ñ �ì�ì�����ì�ì�W�ì�ì�W�ñ�õ�X�ô �ñ�ï�X�õ �ó�í�X�ó �ò�ï�X�í �ð�ñ �����r�X�r �ò�ì�X�ï �ñ�ò �ñ�í�X�ó �ð�ò�X�î �ð�ñ�X�ð �r�r�r�r �r�r�r�r�r �î�ð�ñ�ð�ó�ì�X�ô�õ�í�ò
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�í �í�ì�l�î�ñ�l�î�ì�î�ï���í�î�W�ð�í �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�î�X�í �ò�õ�X�õ �ò�ì�X�í �ð�ï�X�î �����r�X�r �ñ�ó�X�ó �ñ�ñ�X�ñ �ñ�ì�X�ô �ð�ñ�X�ô �ð�ð�X�ô �r�r�r�r �r�r�r�r�r �í�ò�î�í�ô�í�X�ì�ì�õ�ó
�î �í�ì�l�î�ñ�l�î�ì�î�ï���í�î�W�ð�î �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ð�ó�X�ð �ò�ñ�X�î �ñ�ï�X�ô �ð�î�X�ò �����r�X�r �ñ�ì�X�ð �ð�õ�X�ò �ð�ò�X�õ �ð�ï�X�õ �ð�ï�X�ó �r�r�r�r �r�r�r�r�r �ñ�ð�õ�ñ�ð�X�ì�ô�ó�ï�õ
�ï �í�ì�l�î�ñ�l�î�ì�î�ï���í�î�W�ð�ï �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ð�ó �ò�ð�X�ô �ñ�í�X�õ �ð�ì�X�õ �����r�X�r �ð�õ�X�ô �ð�õ�X�ï �ð�ò�X�ñ �ð�î�X�ò �ð�î�X�ñ �r�r�r�r �r�r�r�r�r �ñ�ì�í�í�ô�X�ó�î�ï�ï�ò�í�ñ���u�]�v���>���‹
�ð �í�ì�l�î�ñ�l�î�ì�î�ï���í�î�W�ð�ð �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�ñ�X�î �ó�ï �ó�ì�X�ô �ð�ñ �����r�X�r �ò�í �ñ�ô�X�ó �ñ�í�X�í �ð�ô �ð�ó�X�ó �r�r�r�r �r�r�r�r�r �ï�ï�í�í�ï�í�X�í�î�í�ñ�ð�ô�X�í
�ñ �í�ì�l�î�ñ�l�î�ì�î�ï���í�î�W�ð�ñ �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ð�ò�X�ï �ò�ð�X�í �ñ�î�X�í �ð�ì �����r�X�r �ð�õ�X�î �ð�ô�X�ô �ð�ñ�X�ó �ð�í�X�î �ð�ì�X�õ �r�r�r�r �r�r�r�r�r �ð�î�ò�ñ�ó�X�õ�ñ�í�ô�ô
�ò �í�ì�l�î�ñ�l�î�ì�î�ï���í�î�W�ð�ò �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ð�ô �ò�ñ�X�ô �ò�ì �ð�ì�X�î �����r�X�r �ñ�ð�X�ð �ð�õ�X�ð �ð�ò�X�ï �ð�î�X�ò �ð�î�X�î �r�r�r�r �r�r�r�r�r �ò�ï�ì�õ�ñ�X�ó�ï�ð�ð�ñ
�ó �í�ì�l�î�ñ�l�î�ì�î�ï���í�î�W�ð�ó �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ð�ô�X�ó �ò�ò�X�ñ �ñ�ó�X�ï �ð�í �����r�X�r �ñ�ð�X�î �ñ�î�X�õ �ð�ò �ð�ï�X�î �ð�î�X�ð �r�r�r�r �r�r�r�r�r �ó�ð�í�ï�í�X�ì�î�ð�í�ï
�ô �í�ì�l�î�ñ�l�î�ì�î�ï���í�î�W�ð�ô �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ð�ð�X�î �ò�î �ð�õ�X�î �ï�õ�X�õ �����r�X�r �ð�ó�X�î �ð�ò�X�ò �ð�ï�X�ò �ð�í�X�ñ �ð�í�X�í �r�r�r�r �r�r�r�r�r �î�ò�ï�ì�î�X�ò�ó�õ�õ�î
�õ �í�ì�l�î�ñ�l�î�ì�î�ï���í�î�W�ð�õ �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ð�ó�X�õ �ò�ñ�X�ó �ñ�í�X�ô �ð�ì�X�í �����r�X�r �ñ�ì�X�õ �ñ�ì�X�ò �ð�ó�X�ñ �ð�ï�X�î �ð�í�X�ô �r�r�r�r �r�r�r�r�r �ò�í�ò�ñ�õ�X�ñ�ì�ì�í�õ
�í�ì �í�ì�l�î�ñ�l�î�ì�î�ï���í�î�W�ñ�ì �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ð�ò�X�î �ò�ð �ð�õ�X�ô �ð�í�X�õ �����r�X�r �ð�ô�X�õ �ð�ô�X�ð �ð�ñ�X�õ �ð�ï�X�ï �ð�ï �r�r�r�r �r�r�r�r�r �ð�í�ò�ô�ò�X�õ�ï�ô�ï�ñ
�í�í �í�ì�l�î�ñ�l�î�ì�î�ï���í�î�W�ñ�í �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ð�ô�X�ï �ò�ò�X�í �ñ�ï�X�ð �ð�ð�X�ð �����r�X�r �ñ�ì�X�õ �ñ�ì�X�î �ð�ó�X�õ �ð�ò �ð�ñ�X�ð �r�r�r�r �r�r�r�r�r �ò�ó�ò�ì�ô�X�î�õ�ó�ñ�ð
�í�î �í�ì�l�î�ñ�l�î�ì�î�ï���í�î�W�ñ�î �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ð�ó�X�í �ò�ð�X�õ �ñ�ó�X�ð �ð�ì �����r�X�r �ñ�ì�X�ò �ð�õ�X�í �ð�ò�X�ð �ð�í�X�ô �ð�í�X�í �r�r�r�r �r�r�r�r�r �ñ�í�î�ô�ò�X�í�ï�ô�ð
�í�ï �í�ì�l�î�ñ�l�î�ì�î�ï���í�î�W�ñ�ï �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�ï�X�ï �ó�í�X�í �ò�ñ �ð�ì�X�õ �����r�X�r �ò�ì�X�ð �ñ�ô�X�õ �ð�ó�X�ï �ð�ï�X�ó �ð�î�X�ð �r�r�r�r �r�r�r�r�r �î�í�ï�ó�õ�ò�X�î�ì�õ
�í�ð �í�ì�l�î�ñ�l�î�ì�î�ï���í�î�W�ñ�ð �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ð�ð�X�ñ �ò�î�X�ï �ñ�ì�X�î �ð�ì�X�õ �����r�X�r �ð�ó�X�ñ �ð�ó�X�í �ð�ð�X�î �ð�î �ð�í�X�õ �r�r�r�r �r�r�r�r�r �î�ô�í�ô�ï�X�ô�î�õ�ï�í
�í�ñ �í�ì�l�î�ñ�l�î�ì�î�ï���í�î�W�ñ�ñ �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ð�ó�X�ò �ò�ñ�X�ð �ñ�ñ�X�ð �ð�ì�X�í �����r�X�r �ñ�î�X�ð �ñ�ì�X�î �ð�ò�X�õ �ð�ï�X�õ �ð�î�X�ó �r�r�r�r �r�r�r�r�r �ñ�ó�ñ�ð�ï�X�õ�õ�ï�ó�ï
�í�ò �í�ì�l�î�ñ�l�î�ì�î�ï���í�î�W�ñ�ò �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ð�ñ�X�ô �ò�ï�X�ò �ñ�ï�X�í �ï�õ�X�î �����r�X�r �ñ�í�X�ï �ð�õ�X�ó �ð�ð�X�í �ð�í�X�õ �ð�ì�X�ð �r�r�r�r �r�r�r�r�r �ï�ô�ì�í�ô�X�õ�ï�õ�ò�ï
�í�ó �í�ì�l�î�ñ�l�î�ì�î�ï���í�î�W�ñ�ó �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ð�ó �ò�ð�X�ô �ñ�í�X�õ �ð�í�X�ï �����r�X�r �ñ�ì�X�ô �ð�õ�X�õ �ð�ò�X�ð �ð�ï�X�ò �ð�ï�X�ò �r�r�r�r �r�r�r�r�r �ñ�ì�í�í�ô�X�ó�î�ï�ï�ò
�í�ô �í�ì�l�î�ñ�l�î�ì�î�ï���í�î�W�ñ�ô �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ð�õ�X�ð �ò�ó�X�î �ò�ð�X�ñ �ð�î�X�ï �����r�X�r �ñ�ï�X�ï �ñ�î�X�ï �ð�ó�X�ñ �ð�ð �ð�ï�X�ð �r�r�r�r �r�r�r�r�r �ô�ó�ì�õ�ò�X�ï�ñ�õ
�í�õ �í�ì�l�î�ñ�l�î�ì�î�ï���í�î�W�ñ�õ �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ð�ó�X�ï �ò�ñ�X�í �ñ�ð�X�õ �ð�ï�X�í �����r�X�r �ð�õ�X�ó �ð�õ�X�ñ �ð�ó �ð�ð�X�ò �ð�ð�X�ð �r�r�r�r �r�r�r�r�r �ñ�ï�ó�ì�ï�X�í�ó�õ�ò�ð
�î�ì �í�ì�l�î�ñ�l�î�ì�î�ï���í�ï�W�ì�ì �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ð�ô�X�ñ �ò�ò�X�ï �ñ�ò�X�î �ð�ï �����r�X�r �ñ�í�X�ò �ñ�ì�X�õ �ð�ô �ð�ñ �ð�ð�X�ï �r�r�r�r �r�r�r�r�r �ó�ì�ó�õ�ð�X�ñ�ó�ô�ð�ð
�î�í �í�ì�l�î�ñ�l�î�ì�î�ï���í�ï�W�ì�í �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ð�ô�X�í �ò�ñ�X�õ �ñ�ð�X�ð �ð�î�X�ò �����r�X�r �ñ�ì�X�ô �ñ�ì�X�ð �ð�ó�X�ô �ð�ð�X�ó �ð�ð�X�í �r�r�r�r �r�r�r�r�r �ò�ð�ñ�ò�ñ�X�ð�î�î�õ
�î�î �í�ì�l�î�ñ�l�î�ì�î�ï���í�ï�W�ì�î �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ð�ô�X�ð �ò�ò�X�î �ñ�ñ�X�ò �ð�î�X�ñ �����r�X�r �ñ�î �ñ�í�X�ð �ð�ó�X�ñ �ð�ï�X�õ �ð�ï�X�ï �r�r�r�r �r�r�r�r�r �ò�õ�í�ô�ï�X�ì�õ�ó�ì�õ
�î�ï �í�ì�l�î�ñ�l�î�ì�î�ï���í�ï�W�ì�ï �ì�ì�����ì�ì�W�ì�ì�W�ì�ò�X�ð �ð�ò�X�ð �ñ�ð�X�ñ �ñ�ì�X�ó �ð�ð�X�î �����r�X�r �ð�ó�X�ð �ð�ó�X�ð �ð�ò�X�ñ �ð�ð�X�ô �ð�ð�X�ô �r�r�r�r �r�r�r�r�r �ð�ï�ò�ñ�í�X�ñ�ô�ï�î�î
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�í �í�ì�l�î�ñ�l�î�ì�î�ï���í�î�W�ð�ï �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�í�X�ñ �ò�õ�X�ï �ò�ì �ð�ñ�X�ñ �����r�X�r �ñ�ñ�X�í �ñ�ð�X�ï �ñ�ì�X�ò �ð�ó �ð�ò �r�r�r�r �r�r�r�r�r �í�ð�í�î�ñ�ï�X�ó�ñ�ð�ñ
�î �í�ì�l�î�ñ�l�î�ì�î�ï���í�î�W�ð�ð �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ò�ì�X�í �ó�ó�X�õ �ò�ô�X�ð �ð�ò�X�ï �����r�X�r �ò�ò�X�ó �ò�ñ�X�ï �ñ�ò�X�ó �ð�õ�X�ô �ð�ó�X�ô �r�r�r�r �r�r�r�r�r �í�ì�î�ï�î�õ�î�X�õ�õ�î�ñ�î�X�ì
�ï �í�ì�l�î�ñ�l�î�ì�î�ï���í�î�W�ð�ñ �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ð�ô�X�ô �ò�ò�X�ò �ñ�î�X�î �ð�ï�X�î �����r�X�r �ñ�î �ñ�í�X�ð �ð�ô �ð�ñ�X�ô �ð�ð�X�ð �r�r�r�r �r�r�r�r�r �ó�ñ�ô�ñ�ó�X�ó�ñ�ó�ñ
�ð �í�ì�l�î�ñ�l�î�ì�î�ï���í�î�W�ð�ò �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�ì�X�ñ �ò�ô�X�ï �ñ�ï�X�ô �ð�ò�X�ô �����r�X�r �ñ�ï�X�ð �ñ�ï�X�î �ñ�ì �ð�ó�X�ñ �ð�ó�X�ï �r�r�r�r �r�r�r�r�r �í�í�î�î�ì�í�X�ô�ð�ñ�ð
�ñ �í�ì�l�î�ñ�l�î�ì�î�ï���í�î�W�ð�ó �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�í�X�ñ �ò�õ�X�ï �ñ�õ�X�ô �ð�ð�X�ñ �����r�X�r �ñ�ó�X�í �ñ�ï�X�í �ð�õ�X�ð �ð�ò�X�î �ð�ñ�X�í �r�r�r�r �r�r�r�r�r �í�ð�í�î�ñ�ï�X�ó�ñ�ð�ñ
�ò �í�ì�l�î�ñ�l�î�ì�î�ï���í�î�W�ð�ô �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ð�ò�X�ð �ò�ð�X�î �ñ�í�X�ï �ð�î�X�õ �����r�X�r �ð�õ�X�ô �ð�õ�X�î �ð�ñ�X�ñ �ð�ð �ð�ï�X�ï �r�r�r�r �r�r�r�r�r �ð�ï�ò�ñ�í�X�ñ�ô�ï�î�î
�ó �í�ì�l�î�ñ�l�î�ì�î�ï���í�î�W�ð�õ �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�î�X�ï �ó�ì�X�í �ñ�ð�X�ô �ð�ñ�X�î �����r�X�r �ñ�ð�X�î �ñ�ï�X�õ �ñ�î�X�ð �ð�õ�X�õ �ð�ô�X�ó �r�r�r�r �r�r�r�r�r �í�ò�õ�ô�î�ð�X�ï�ò�ñ�î
�ô �í�ì�l�î�ñ�l�î�ì�î�ï���í�î�W�ñ�ì �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ð�ô�X�î �ò�ò �ñ�î�X�ð �ð�ï�X�ò �����r�X�r �ñ�í�X�ô �ñ�ì�X�õ �ð�ó�X�õ �ð�ð�X�ó �ð�ï�X�ô �r�r�r�r �r�r�r�r�r �ò�ò�ì�ò�õ�X�ï�ð�ð�ô
�õ �í�ì�l�î�ñ�l�î�ì�î�ï���í�î�W�ñ�í �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�î �ò�õ�X�ô �ñ�ó�X�ñ �ð�ñ�X�í �����r�X�r �ñ�ò�X�ï �ñ�ð�X�î �ñ�í�X�í �ð�ó�X�ò �ð�ò�X�ô �r�r�r�r �r�r�r�r�r �í�ñ�ô�ð�ô�õ�X�ï�í�õ�î
�í�ì �í�ì�l�î�ñ�l�î�ì�î�ï���í�î�W�ñ�î �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�ì �ò�ó�X�ô �ñ�ô�X�ï �ð�ñ�X�ñ �����r�X�r �ñ�ï�X�õ �ñ�í�X�ò �ð�ô�X�î �ð�ò�X�ï �ð�ñ�X�õ �r�r�r�r �r�r�r�r�r �í�ì�ì�ì�ì�ì
�í�í �í�ì�l�î�ñ�l�î�ì�î�ï���í�î�W�ñ�ï �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�õ�X�ï �ó�ó�X�í �ó�ì�X�ï �ð�ð�X�ô �����r�X�r �ò�ô�X�ð �ò�ð�X�ð �ð�õ�X�ï �ð�ò �ð�ñ�X�î �r�r�r�r �r�r�r�r�r �ô�ñ�í�í�ï�ô�X�ì�ï�ô�î
�í�î �í�ì�l�î�ñ�l�î�ì�î�ï���í�î�W�ñ�ð �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ð�ñ�X�ó �ò�ï�X�ñ �ð�ô�X�ò �ð�í�X�ô �����r�X�r �ð�ô�X�í �ð�ó�X�ñ �ð�ñ�X�ñ �ð�î�X�õ �ð�î�X�î �r�r�r�r �r�r�r�r�r �ï�ó�í�ñ�ï�X�ñ�î�î�õ�í
�í�ï �í�ì�l�î�ñ�l�î�ì�î�ï���í�î�W�ñ�ñ �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�ì�X�ñ �ò�ô�X�ï �ñ�õ�X�ô �ð�ï�X�ð �����r�X�r �ñ�ñ�X�õ �ñ�î�X�õ �ð�ô�X�ó �ð�ñ�X�ð �ð�ñ �r�r�r�r �r�r�r�r�r �í�í�î�î�ì�í�X�ô�ð�ñ�ð
�í�ð �í�ì�l�î�ñ�l�î�ì�î�ï���í�î�W�ñ�ò �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�í�X�õ �ò�õ�X�ó �ò�ì�X�ï �ð�î�X�ñ �����r�X�r �ñ�ô�X�ô �ñ�ò�X�ó �ð�ô�X�ô �ð�ï�X�ò �ð�ï�X�ï �r�r�r�r �r�r�r�r�r �í�ñ�ð�ô�ô�í�X�ò�ò�í�õ
�í�ñ �í�ì�l�î�ñ�l�î�ì�î�ï���í�î�W�ñ�ó �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ð�ô�X�í �ò�ñ�X�õ �ñ�ì�X�ô �ð�ì�X�î �����r�X�r �ñ�ì�X�ó �ñ�ì�X�ò �ð�ô�X�ï �ð�ï�X�ò �ð�í�X�í �r�r�r�r �r�r�r�r�r �ò�ð�ñ�ò�ñ�X�ð�î�î�õ
�í�ò �í�ì�l�î�ñ�l�î�ì�î�ï���í�î�W�ñ�ô �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�í�X�ð �ò�õ�X�î �ñ�ó�X�õ �ð�ð�X�ó �����r�X�r �ñ�ó�X�î �ñ�ñ�X�ò �ð�ô�X�ó �ð�ñ�X�î �ð�ñ �r�r�r�r �r�r�r�r�r �í�ï�ô�ì�ï�ô�X�ð�î�ò�ñ
�í�ó �í�ì�l�î�ñ�l�î�ì�î�ï���í�î�W�ñ�õ �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ð�õ�X�ô �ò�ó�X�ò �ñ�ð�X�í �ð�ò�X�í �����r�X�r �ñ�î�X�õ �ñ�î�X�í �ð�õ�X�í �ð�ò�X�õ �ð�ò�X�ð �r�r�r�r �r�r�r�r�r �õ�ñ�ð�õ�õ�X�î�ñ�ô�ò
�í�ô �í�ì�l�î�ñ�l�î�ì�î�ï���í�ï�W�ì�ì �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�î�X�õ �ó�ì�X�ó �ò�í�X�ï �ð�ð�X�î �����r�X�r �ñ�ô �ñ�ñ�X�ð �ñ�í�X�ï �ð�ñ�X�ñ �ð�ð�X�ñ �r�r�r�r �r�r�r�r�r �í�õ�ð�õ�ô�ð�X�ð�ò
�í�õ �í�ì�l�î�ñ�l�î�ì�î�ï���í�ï�W�ì�í �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�ì�X�ò �ò�ô�X�ð �ñ�ð�X�ð �ð�ñ�X�ñ �����r�X�r �ñ�ð�X�ñ �ñ�ï�X�ò �ð�õ�X�ô �ð�ò �ð�ñ�X�ò �r�r�r�r �r�r�r�r�r �í�í�ð�ô�í�ñ�X�ï�ò�î�í
�î�ì �í�ì�l�î�ñ�l�î�ì�î�ï���í�ï�W�ì�î �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�í�X�ò �ò�õ�X�ð �ñ�ô�X�ó �ð�ñ�X�ï �����r�X�r �ñ�ó�X�ò �ñ�ñ�X�ò �ð�õ�X�ñ �ð�ò�X�ó �ð�ò�X�ï �r�r�r�r �r�r�r�r�r �í�ð�ð�ñ�ð�ï�X�õ�ó�ó�í
�î�í �í�ì�l�î�ñ�l�î�ì�î�ï���í�ï�W�ì�ï �ì�ì�����ì�ì�W�ì�ì�W�ð�ñ�X�ì �ñ�í�X�õ �ò�ô�X�ð �ñ�ô�X�ò �ð�ó�X�ô �����r�X�r �ñ�ó�X�í �ñ�ò�X�ð �ð�õ�X�ð �ð�ô�X�ï �ð�ô�X�í �r�r�r�r �r�r�r�r�r �í�ñ�ð�ô�ô�í�X�ò�ò�í�õ

�ó�ñ�ô�ñ�ó�X�ó�ñ�ó�ñ�ñ�ì�X�î
�í�í�î�î�ì�í�X�ô�ð�ñ�ð
�í�ð�í�î�ñ�ï�X�ó�ñ�ð�ñ
�ð�ï�ò�ñ�í�X�ñ�ô�ï�î�î
�í�ò�õ�ô�î�ð�X�ï�ò�ñ�î
�ò�ò�ì�ò�õ�X�ï�ð�ð�ô

�í�ñ�ô�ð�ô�õ�X�ï�í�õ�î
�í�ì�ì�ì�ì�ì

�ï�ó�í�ñ�ï�X�ñ�î�î�õ�í
�í�í�î�î�ì�í�X�ô�ð�ñ�ð
�í�ñ�ð�ô�ô�í�X�ò�ò�í�õ
�ò�ð�ñ�ò�ñ�X�ð�î�î�õ

�í�ï�ô�ì�ï�ô�X�ð�î�ò�ñ
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�í �í�ì�l�î�ñ�l�î�ì�î�ï���í�ð�W�ì�ð �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ò�í�X�ò �ó�õ�X�ð �ô�ñ�X�ï �ñ�í�X�î �����r�X�r �ò�ñ�X�õ �ò�ñ�X�î �ò�ì�X�ò �ñ�ñ�X�î �ñ�î�X�í �r�r�r�r �r�r�r�r�r �í�ð�ð�ñ�ð�ï�õ�X�ó�ó�í
�î �í�ì�l�î�ñ�l�î�ì�î�ï���í�ð�W�ì�ñ �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ò�ô�X�ô �ô�ò�X�ò �ó�õ�X�ð �ñ�õ �����r�X�r �ó�ñ�X�ô �ó�í�X�õ �ò�ï�X�ó �ò�í�X�î �ò�ì�X�ð �r�r�r�r �r�r�r�r�r �ó�ñ�ô�ñ�ó�ó�ñ�X�ó�ñ
�ï �í�ì�l�î�ñ�l�î�ì�î�ï���í�ð�W�ì�ò �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ò�ï�X�ñ �ô�í�X�ï �ò�ô�X�ô �ñ�í�X�ó �����r�X�r �ò�ô�X�ò �ò�ó�X�ò �ò�ì �ñ�ñ�X�ñ �ñ�î�X�ô �r�r�r�r �r�r�r�r�r �î�î�ï�ô�ó�î�í�X�í�ï�õ
�ð �í�ì�l�î�ñ�l�î�ì�î�ï���í�ð�W�ì�ó �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ò�î�X�ó �ô�ì�X�ñ �ò�ô�X�ô �ñ�ì�X�ð �����r�X�r �ò�ó�X�ô �ò�ò�X�î �ò�í�X�õ �ñ�ð�X�ï �ñ�í�X�ó �r�r�r�r �r�r�r�r�r �í�ô�ò�î�ì�ô�ó�X�í�ï�ó
�ñ �í�ì�l�î�ñ�l�î�ì�î�ï���í�ð�W�ì�ô �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ò�ì�X�ð �ó�ô�X�î �ò�ò�X�ñ �ñ�ï�X�ô �����r�X�r �ò�ñ�X�î �ò�ð �ñ�ô�X�õ �ñ�ð�X�õ �ñ�ð�X�ñ �r�r�r�r �r�r�r�r�r �í�ì�õ�ò�ð�ó�ô�X�í�õ�ò
�ò �í�ì�l�î�ñ�l�î�ì�î�ï���í�ð�W�ì�õ �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�õ�X�õ �ó�ó�X�ó �ò�ó�X�î �ð�ð�X�ô �����r�X�r �ò�ñ�X�ò �ò�ð�X�ï �ñ�ð�X�ò �ð�ò�X�ï �ð�ñ�X�î �r�r�r�r �r�r�r�r�r �õ�ó�ó�î�ï�ó�X�î�î�í
�ó �í�ì�l�î�ñ�l�î�ì�î�ï���í�ð�W�í�ì �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ò�ó�X�ò �ô�ñ�X�ð �ó�ï�X�ñ �ò�í�X�ô �����r�X�r �ó�ï�X�ñ �ó�í�X�ï �ò�ñ�X�î �ò�ï�X�î �ò�í�X�õ �r�r�r�r �r�r�r�r�r �ñ�ó�ñ�ð�ï�õ�õ�X�ï�ó�ï
�ô �í�ì�l�î�ñ�l�î�ì�î�ï���í�ð�W�í�í �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ò�ì�X�ð �ó�ô�X�î �ò�ñ�X�ô �ñ�î�X�ò �����r�X�r �ò�ñ�X�í �ò�ð�X�ð �ñ�ô�X�í �ñ�ï�X�í �ñ�î�X�ð �r�r�r�r �r�r�r�r�r �í�ì�õ�ò�ð�ó�ô�X�í�õ�ò�í�ñ���u�]�v���>���‹
�õ �í�ì�l�î�ñ�l�î�ì�î�ï���í�ð�W�í�î �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ò�ð�X�ô �ô�î�X�ò �ó�ï�X�í �ñ�ñ�X�ñ �����r�X�r �ó�ì�X�õ �ò�ó�X�ð �ò�î�X�ò �ñ�õ�X�î �ñ�ô�X�î �r�r�r�r �r�r�r�r�r �ï�ì�í�õ�õ�ñ�í�X�ó�î�ò�î�X�ò
�í�ì �í�ì�l�î�ñ�l�î�ì�î�ï���í�ð�W�í�ï �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�ó�X�ò �ó�ñ�X�ð �ò�ñ�X�ô �ð�ñ �����r�X�r �ò�ð�X�ò �ò�ï�X�î �ñ�ï�X�î �ð�ò�X�ô �ð�ñ�X�ô �r�r�r�r �r�r�r�r�r �ñ�ó�ñ�ð�ï�õ�X�õ�ï�ó�ï
�í�í �í�ì�l�î�ñ�l�î�ì�î�ï���í�ð�W�í�ð �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ò�ò�X�ï �ô�ð�X�í �ó�ò�X�ò �ð�ó�X�ò �����r�X�r �ó�ï�X�ó �ó�ì�X�î �ò�ì�X�õ �ñ�î�X�ò �ð�ô�X�ï �r�r�r�r �r�r�r�r�r �ð�î�ò�ñ�ó�õ�ñ�X�í�ô�ô
�í�î �í�ì�l�î�ñ�l�î�ì�î�ï���í�ð�W�í�ñ �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ò�ì�X�î �ó�ô �ò�ð�X�ó �ð�ô �����r�X�r �ò�ð�X�í �ò�ï�X�ò �ñ�õ�X�ô �ñ�î�X�ð �ð�ô�X�õ �r�r�r�r �r�r�r�r�r �í�ì�ð�ó�í�î�ô�X�ñ�ð�ô
�í�ï �í�ì�l�î�ñ�l�î�ì�î�ï���í�ð�W�í�ò �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ò�í�X�ò �ó�õ�X�ð �ó�ì�X�ñ �ñ�ì�X�ô �����r�X�r �ò�ó�X�ó �ò�ñ�X�í �ñ�õ�X�ó �ñ�ð�X�õ �ñ�î�X�ô �r�r�r�r �r�r�r�r�r �í�ð�ð�ñ�ð�ï�õ�X�ó�ó�í
�í�ð �í�ì�l�î�ñ�l�î�ì�î�ï���í�ð�W�í�ó �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ò�í�X�õ �ó�õ�X�ó �ò�ó�X�ó �ñ�í �����r�X�r �ò�ò�X�ï �ò�ñ �ò�í�X�ò �ñ�ð �ñ�î�X�õ �r�r�r�r �r�r�r�r�r �í�ñ�ð�ô�ô�í�ò�X�ò�í�õ
�í�ñ �í�ì�l�î�ñ�l�î�ì�î�ï���í�ð�W�í�ô �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ò�ï�X�ò �ô�í�X�ð �ó�í�X�õ �ñ�ï�X�ð �����r�X�r �ò�õ�X�ï �ò�ó�X�ï �ò�í�X�ó �ñ�ñ�X�î �ñ�ð�X�î �r�r�r�r �r�r�r�r�r �î�î�õ�ì�ô�ò�ó�X�ò�ñ�ï
�í�ò �í�ì�l�î�ñ�l�î�ì�î�ï���í�ð�W�í�õ �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ò�ï�X�í �ô�ì�X�õ �ò�ó�X�ò �ñ�ï�X�õ �����r�X�r �ò�ó�X�ô �ò�ò�X�ò �ò�î�X�î �ñ�ò�X�ï �ñ�ð�X�ñ �r�r�r�r �r�r�r�r�r �î�ì�ð�í�ó�ï�ó�X�õ�ð�ñ
�í�ó �í�ì�l�î�ñ�l�î�ì�î�ï���í�ð�W�î�ì �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ò�î�X�ñ �ô�ì�X�ï �ò�ô�X�õ �ð�õ�X�ñ �����r�X�r �ò�ó�X�ò �ò�ó �ñ�ô�X�ñ �ñ�î�X�ï �ñ�ì�X�ô �r�r�r�r �r�r�r�r�r �í�ó�ó�ô�î�ó�õ�X�ð�í
�í�ô �í�ì�l�î�ñ�l�î�ì�î�ï���í�ð�W�î�í �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ò�í�X�í �ó�ô�X�õ �ò�ò�X�î �ñ�î�X�î �����r�X�r �ò�ñ�X�î �ò�ñ �ò�ì �ñ�ï�X�ó �ñ�ï�X�í �r�r�r�r �r�r�r�r�r �í�î�ô�ô�î�ð�õ�X�ñ�ñ�î
�í�õ �í�ì�l�î�ñ�l�î�ì�î�ï���í�ð�W�î�î �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ò�ì�X�ð �ó�ô�X�î �ò�ò�X�ó �ð�õ�X�ô �����r�X�r �ò�ñ�X�ï �ò�ï�X�ï �ñ�õ�X�í �ñ�ï�X�ï �ñ�î�X�í �r�r�r�r �r�r�r�r�r �í�ì�õ�ò�ð�ó�ô�X�í�õ�ò
�î�ì �í�ì�l�î�ñ�l�î�ì�î�ï���í�ð�W�î�ï �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�ô�X�õ �ó�ò�X�ó �ò�ï�X�õ �ñ�ì�X�ô �����r�X�r �ò�ï�X�ï �ò�î�X�ï �ñ�ó�X�ó �ñ�î�X�ò �ñ�í�X�ô �r�r�r�r �r�r�r�r�r �ó�ó�ò�î�ð�ó�X�í�í�ò�ò
�î�í �í�ì�l�î�ñ�l�î�ì�î�ï���í�ð�W�î�ð �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ò�ï�X�ò �ô�í�X�ð �ò�ô�X�ò �ð�õ�X�î �����r�X�r �ò�ô�X�ï �ò�ô �ò�ï �ñ�î �ð�õ�X�ô �r�r�r�r �r�r�r�r�r �î�î�õ�ì�ô�ò�ó�X�ò�ñ�ï
�î�î �í�ì�l�î�ñ�l�î�ì�î�ï���í�ð�W�î�ñ �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ò�î�X�ó �ô�ì�X�ñ �ò�ô�X�ï �ñ�ñ�X�ð �����r�X�r �ò�ó �ò�ñ�X�î �ò�í�X�ô �ñ�õ�X�í �ñ�ô�X�í �r�r�r�r �r�r�r�r�r �í�ô�ò�î�ì�ô�ó�X�í�ï�ó
�î�ï �í�ì�l�î�ñ�l�î�ì�î�ï���í�ð�W�î�ò �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ò�î�X�î �ô�ì �ò�õ�X�ï �ñ�ð�X�ô �����r�X�r �ò�ó�X�ð �ò�ñ�X�í �ò�ì�X�ð �ñ�ñ�X�ò �ñ�ñ�X�ï �r�r�r�r �r�r�r�r�r �í�ò�ñ�õ�ñ�ô�ò�X�õ�ì�ó
�î�ð �í�ì�l�î�ñ�l�î�ì�î�ï���í�ð�W�î�ó �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ò�í�X�í �ó�ô�X�õ �ò�õ�X�ô �ñ�ì�X�ó �����r�X�r �ò�ó �ò�ð�X�ñ �ñ�ô�X�õ �ñ�î �ñ�í�X�ð �r�r�r�r �r�r�r�r�r �í�î�ô�ô�î�ð�õ�X�ñ�ñ�î
�î�ñ �í�ì�l�î�ñ�l�î�ì�î�ï���í�ð�W�î�ô �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ò�í�X�ó �ó�õ�X�ñ �ò�ò �ñ�î �����r�X�r �ò�ñ�X�õ �ò�ñ�X�í �ò�ì�X�ñ �ñ�ð �ñ�î�X�ó �r�r�r�r �r�r�r�r�r �í�ð�ó�õ�í�ì�ô�X�ï�ô�ô
�î�ò �í�ì�l�î�ñ�l�î�ì�î�ï���í�ð�W�î�õ �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ò�î�X�í �ó�õ�X�õ �ò�ó�X�î �ñ�ò�X�õ �����r�X�r �ò�ò�X�ñ �ò�ñ�X�ñ �ò�ì�X�ó �ñ�ó�X�ï �ñ�ó �r�r�r�r �r�r�r�r�r �í�ò�î�í�ô�í�ì�X�ì�õ�ó
�î�ó �í�ì�l�î�ñ�l�î�ì�î�ï���í�ð�W�ï�ì �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�õ �ó�ò�X�ô �ò�ð�X�ó �ñ�î�X�í �����r�X�r �ò�ï�X�ï �ò�î�X�õ �ñ�ó�X�ô �ñ�ï�X�ñ �ñ�î�X�ò �r�r�r�r �r�r�r�r�r �ó�õ�ð�ï�î�ô�X�î�ï�ð�ó
�î�ô �í�ì�l�î�ñ�l�î�ì�î�ï���í�ð�W�ï�í �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ò�ð�X�î �ô�î �ó�í�X�ð �ñ�ð�X�ñ �����r�X�r �ò�õ�X�õ �ò�ó�X�ð �ò�î�X�ð �ñ�ò�X�í �ñ�ñ�X�ñ �r�r�r�r �r�r�r�r�r �î�ò�ï�ì�î�ò�ó�X�õ�õ�î
�î�õ �í�ì�l�î�ñ�l�î�ì�î�ï���í�ð�W�ï�î �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ò�î�X�î �ô�ì �ò�ò�X�õ �ð�õ�X�ó �����r�X�r �ò�ò�X�ñ �ò�ñ�X�ð �ò�í�X�ó �ñ�ì�X�õ �ñ�ì�X�ï �r�r�r�r �r�r�r�r�r �í�ò�ñ�õ�ñ�ô�ò�X�õ�ì�ó
�ï�ì �í�ì�l�î�ñ�l�î�ì�î�ï���í�ð�W�ï�ï �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�õ �ó�ò�X�ô �ò�ï�X�ó �ð�ô�X�ï �����r�X�r �ò�î�X�ó �ò�í�X�ð �ñ�ô�X�ð �ñ�ï�X�ò �ñ�î�X�î �r�r�r�r �r�r�r�r�r �ó�õ�ð�ï�î�ô�X�î�ï�ð�ó
�ï�í �í�ì�l�î�ñ�l�î�ì�î�ï���í�ð�W�ï�ð �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ò�î�X�í �ó�õ�X�õ �ò�ô�X�ï �ñ�î�X�ï �����r�X�r �ò�ó�X�õ �ò�ñ�X�ñ �ò�ì�X�õ �ñ�ð�X�ò �ñ�ï�X�ô �r�r�r�r �r�r�r�r�r �í�ò�î�í�ô�í�ì�X�ì�õ�ó
�ï�î �í�ì�l�î�ñ�l�î�ì�î�ï���í�ð�W�ï�ñ �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ò�ð�X�ô �ô�î�X�ò �ó�ð �ñ�ñ�X�í �����r�X�r �ó�í�X�ð �ò�ó�X�ô �ò�í�X�ó �ñ�ô �ñ�ò �r�r�r�r �r�r�r�r�r �ï�ì�í�õ�õ�ñ�í�X�ó�î
�ï�ï �í�ì�l�î�ñ�l�î�ì�î�ï���í�ð�W�ï�ò �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ò�ï�X�ñ �ô�í�X�ï �ò�ó�X�î �ñ�î�X�ò �����r�X�r �ò�ó�X�î �ò�ò�X�ñ �ò�î�X�ô �ñ�ò�X�ñ �ñ�ð�X�î �r�r�r�r �r�r�r�r�r �î�î�ï�ô�ó�î�í�X�í�ï�õ
�ï�ð �í�ì�l�î�ñ�l�î�ì�î�ï���í�ð�W�ï�ó �ì�ì�����ì�ì�W�ì�ì�W�ñ�ì�X�í �ò�ñ�X�ô �ô�î�X�ô �ô�í�X�ò �ñ�ï�X�ò �����r�X�r �ò�ï�X�î �ò�î�X�í �ñ�ô�X�ò �ñ�ð�X�î �ñ�ï�X�ñ �r�r�r�r �r�r�r�r�r �ï�ô�ì�í�ô�õ�ï�X�õ�ò�ï
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�í �í�ì�l�î�ñ�l�î�ì�î�ï���í�ð�W�ì�ñ �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ò�í�X�î �ó�õ �ó�ï�X�í �ñ�í�X�ô �����r�X�r �ò�ñ�X�õ �ò�ð�X�í �ñ�ô�X�ò �ñ�ð�X�î �ñ�î�X�ð �r�r�r�r �r�r�r�r�r �í�ï�í�ô�î�ñ�ò�X�ó�ï�õ
�î �í�ì�l�î�ñ�l�î�ì�î�ï���í�ð�W�ì�ò �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�õ�X�ó �ó�ó�X�ñ �ò�ñ �ñ�î�X�î �����r�X�r �ò�ð�X�ò �ò�ð�X�í �ñ�ô�X�ñ �ñ�ï�X�ð �ñ�î�X�ô �r�r�r�r �r�r�r�r�r �õ�ï�ï�î�ñ�ð�X�ï�ì�ì�ô
�ï �í�ì�l�î�ñ�l�î�ì�î�ï���í�ð�W�ì�ó �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�ó�X�í �ó�ð�X�õ �ò�î�X�ò �ð�ó�X�ï �����r�X�r �ò�í�X�ô �ò�ì�X�õ �ñ�ñ�X�õ �ð�õ�X�ó �ð�ô�X�õ �r�r�r�r �r�r�r�r�r �ñ�í�î�ô�ò�í�X�ï�ô�ð
�ð �í�ì�l�î�ñ�l�î�ì�î�ï���í�ð�W�ì�ô �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�ñ�X�ó �ó�ï�X�ñ �ò�í�X�ó �ð�í�X�ï �����r�X�r �ò�í �ñ�õ�X�ó �ñ�ð�X�ó �ð�ï�X�ô �ð�í�X�õ �r�r�r�r �r�r�r�r�r �ï�ó�í�ñ�ï�ñ�X�î�î�õ�í
�ñ �í�ì�l�î�ñ�l�î�ì�î�ï���í�ð�W�ì�õ �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�ô�X�ï �ó�ò�X�í �ò�ð�X�ï �ð�í�X�ï �����r�X�r �ò�ï�X�ò �ò�î�X�ó �ñ�ñ�X�õ �ð�í�X�ô �ð�í�X�ò �r�r�r�r �r�r�r�r�r �ò�ó�ò�ì�ô�î�X�õ�ó�ñ�ð
�ò �í�ì�l�î�ñ�l�î�ì�î�ï���í�ð�W�í�ì �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ò�î�X�ñ �ô�ì�X�ï �ò�ô�X�í �ñ�ó �����r�X�r �ò�ò�X�õ �ò�ñ�X�ô �ò�í�X�õ �ñ�ô�X�ï �ñ�ô�X�í �r�r�r�r �r�r�r�r�r �í�ó�ó�ô�î�ó�õ�X�ð�í
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�ô �í�ì�l�î�ñ�l�î�ì�î�ï���í�ð�W�í�î �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ò�ì�X�ò �ó�ô�X�ð �ò�ò�X�õ �ñ�ò�X�ï �����r�X�r �ò�ñ�X�ï �ò�î�X�ô �ñ�õ�X�ð �ñ�ó�X�ï �ñ�ò�X�ò �r�r�r�r �r�r�r�r�r �í�í�ð�ô�í�ñ�ï�X�ò�î�í�ñ�ô�X�ñ
�õ �í�ì�l�î�ñ�l�î�ì�î�ï���í�ð�W�í�ï �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�í�X�î �ò�õ �ñ�õ�X�ô �ð�ï�X�ð �����r�X�r �ñ�ó�X�í �ñ�ò�X�î �ð�ô�X�ò �ð�ð�X�í �ð�ï�X�ô �r�r�r�r �r�r�r�r�r �í�ï�í�ô�î�ñ�X�ò�ó�ï�õ
�í�ì �í�ì�l�î�ñ�l�î�ì�î�ï���í�ð�W�í�ð �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ò�í�X�ï �ó�õ�X�í �ò�ô�X�ò �ñ�í�X�ð �����r�X�r �ò�ó�X�ó �ò�ò�X�ð �ñ�ò�X�ò �ñ�ð�X�ï �ñ�î�X�ô �r�r�r�r �r�r�r�r�r �í�ï�ð�ô�õ�ò�î�X�ô�ô�ï
�í�í �í�ì�l�î�ñ�l�î�ì�î�ï���í�ð�W�í�ñ �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�ò �ó�ï�X�ô �ò�ì�X�ô �ð�ñ�X�õ �����r�X�r �ò�ì�X�ï �ò�ì�X�í �ñ�ð�X�ð �ð�ó �ð�ò�X�ï �r�r�r�r �r�r�r�r�r �ï�õ�ô�í�ì�ó�X�í�ó�ì�ò
�í�î �í�ì�l�î�ñ�l�î�ì�î�ï���í�ð�W�í�ò �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�ô�X�í �ó�ñ�X�õ �ò�ñ�X�î �ð�õ�X�ñ �����r�X�r �ò�ð�X�ò �ò�í�X�î �ñ�ò�X�í �ñ�ì�X�õ �ñ�ì�X�ò �r�r�r�r �r�r�r�r�r �ò�ð�ñ�ò�ñ�ð�X�î�î�õ
�í�ï �í�ì�l�î�ñ�l�î�ì�î�ï���í�ð�W�í�ó �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�ó�X�ô �ó�ñ�X�ò �ò�î�X�ñ �ð�ô�X�ô �����r�X�r �ò�í�X�õ �ò�í�X�ï �ñ�ó�X�î �ñ�ì�X�î �ð�õ�X�ó �r�r�r�r �r�r�r�r�r �ò�ì�î�ñ�ñ�õ�X�ñ�ô�ò�í
�í�ð �í�ì�l�î�ñ�l�î�ì�î�ï���í�ð�W�í�ô �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�ô�X�î �ó�ò �ò�ï�X�ô �ð�ô�X�ï �����r�X�r �ò�ï�X�î �ò�î�X�ó �ñ�ò�X�ó �ñ�í�X�í �ð�õ�X�ñ �r�r�r�r �r�r�r�r�r �ò�ò�ì�ò�õ�ï�X�ð�ð�ô
�í�ñ �í�ì�l�î�ñ�l�î�ì�î�ï���í�ð�W�í�õ �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ò�î�X�ô �ô�ì�X�ò �ó�ì�X�ï �ð�õ�X�ï �����r�X�r �ò�ò�X�ô �ò�ò �ò�í �ñ�ñ�X�ô �ñ�ï�X�õ �r�r�r�r �r�r�r�r�r �í�õ�ì�ñ�ð�ò�ì�X�ó�í�ô
�í�ò �í�ì�l�î�ñ�l�î�ì�î�ï���í�ð�W�î�ì �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�ñ�X�ò �ó�ï�X�ð �ò�í�X�ó �ð�ò�X�í �����r�X�r �ò�í�X�ï �ò�ì�X�ò �ñ�î�X�ó �ð�ó�X�ô �ð�ó�X�î �r�r�r�r �r�r�r�r�r �ï�ò�ï�ì�ó�ô�X�ì�ñ�ð�ô
�í�ó �í�ì�l�î�ñ�l�î�ì�î�ï���í�ð�W�î�í �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�ó�X�ð �ó�ñ�X�î �ò�í�X�ï �ð�ô�X�ï �����r�X�r �ò�ì�X�ó �ò�ì�X�ï �ñ�ó�X�ñ �ñ�î �ñ�í�X�ï �r�r�r�r �r�r�r�r�r �ñ�ð�õ�ñ�ð�ì�X�ô�ó�ï�õ
�í�ô �í�ì�l�î�ñ�l�î�ì�î�ï���í�ð�W�î�î �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�ð�X�î �ó�î �ñ�ô�X�ò �ð�ð�X�í �����r�X�r �ñ�ó�X�ï �ñ�ò�X�ó �ñ�ð�X�î �ð�ð�X�ò �ð�ð�X�ñ �r�r�r�r �r�r�r�r�r �î�ò�ï�ì�î�ò�X�ó�õ�õ�î
�í�õ �í�ì�l�î�ñ�l�î�ì�î�ï���í�ð�W�î�ï �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�ò�X�ï �ó�ð�X�í �ò�ï�X�í �ð�õ�X�õ �����r�X�r �ò�í�X�ð �ñ�õ�X�ô �ñ�ð�X�õ �ñ�í�X�ñ �ñ�ì�X�ï �r�r�r�r �r�r�r�r�r �ð�î�ò�ñ�ó�õ�X�ñ�í�ô�ô
�î�ì �í�ì�l�î�ñ�l�î�ì�î�ï���í�ð�W�î�ð �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�ô�X�ô �ó�ò�X�ò �ò�ñ �ð�õ�X�ô �����r�X�r �ò�ï�X�í �ò�î�X�ð �ñ�ó�X�õ �ñ�í�X�õ �ñ�ì�X�ô �r�r�r�r �r�r�r�r�r �ó�ñ�ô�ñ�ó�ó�X�ñ�ó�ñ
�î�í �í�ì�l�î�ñ�l�î�ì�î�ï���í�ð�W�î�ñ �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�ô�X�ð �ó�ò�X�î �ò�ï�X�ò �ñ�í�X�ò �����r�X�r �ò�î�X�ï �ò�í�X�í �ñ�ó�X�í �ñ�ð�X�î �ñ�í�X�ô �r�r�r�r �r�r�r�r�r �ò�õ�í�ô�ï�ì�X�õ�ó�ì�õ
�î�î �í�ì�l�î�ñ�l�î�ì�î�ï���í�ð�W�î�ò �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�ô�X�ï �ó�ò�X�í �ò�ð�X�ô �ñ�í�X�ò �����r�X�r �ò�ï�X�ò �ò�í�X�ó �ñ�ò�X�ñ �ñ�î�X�ô �ñ�î �r�r�r�r �r�r�r�r�r �ò�ó�ò�ì�ô�î�X�õ�ó�ñ�ð
�î�ï �í�ì�l�î�ñ�l�î�ì�î�ï���í�ð�W�î�ó �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�ð�X�ï �ó�î�X�í �ñ�õ�X�î �ð�ò�X�î �����r�X�r �ñ�ó�X�ó �ñ�ó�X�ò �ñ�ï�X�ô �ð�ô�X�í �ð�ó�X�î �r�r�r�r �r�r�r�r�r �î�ò�õ�í�ñ�ï�X�ð�ô�ì�ð
�î�ð �í�ì�l�î�ñ�l�î�ì�î�ï���í�ð�W�î�ô �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�ó�X�ñ �ó�ñ�X�ï �ò�í�X�ò �ð�ò�X�í �����r�X�r �ò�ì�X�ô �ò�ì�X�î �ñ�ó�X�ï �ñ�í�X�ð �ð�ô�X�ñ �r�r�r�r �r�r�r�r�r �ñ�ò�î�ï�ð�í�X�ï�î�ñ�î
�î�ñ �í�ì�l�î�ñ�l�î�ì�î�ï���í�ð�W�î�õ �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�ó�X�ï �ó�ñ�X�í �ò�î�X�í �ð�õ�X�ð �����r�X�r �ò�í�X�õ �ò�í�X�î �ñ�ò�X�ð �ñ�î�X�ï �ð�õ�X�ô �r�r�r�r �r�r�r�r�r �ñ�ï�ó�ì�ï�í�X�ó�õ�ò�ð
�î�ò �í�ì�l�î�ñ�l�î�ì�î�ï���í�ð�W�ï�ì �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�ð�X�ñ �ó�î�X�ï �ñ�ó�X�ñ �ð�õ�X�î �����r�X�r �ñ�ó �ñ�ò�X�õ �ñ�ð�X�ò �ñ�ì�X�ð �ñ�ì�X�í �r�r�r�r �r�r�r�r�r �î�ô�í�ô�ï�ô�X�î�õ�ï�í
�î�ó �í�ì�l�î�ñ�l�î�ì�î�ï���í�ð�W�ï�í �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ò�ì�X�í �ó�ó�X�õ �ò�ñ�X�ð �ð�ô�X�í �����r�X�r �ò�ð�X�ð �ò�ï�X�ò �ñ�õ�X�ð �ñ�í�X�î �ñ�ì�X�ô �r�r�r�r �r�r�r�r�r �í�ì�î�ï�î�õ�î�X�õ�õ�î
�î�ô �í�ì�l�î�ñ�l�î�ì�î�ï���í�ð�W�ï�î �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�ñ�X�ó �ó�ï�X�ñ �ò�í�X�î �ð�ð�X�ñ �����r�X�r �ñ�õ�X�ô �ñ�õ�X�ò �ñ�ñ�X�ó �ð�ò�X�ï �ð�ñ�X�ò �r�r�r�r �r�r�r�r�r �ï�ó�í�ñ�ï�ñ�X�î�î�õ�í
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�í �í�ì�l�î�ñ�l�î�ì�î�ï���í�ð�W�í�í �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ò�ò�X�ñ �ô�ð�X�ï �ó�ï �ñ�ñ�X�í �����r�X�r �ó�í �ò�õ�X�ò �ò�ñ �ò�ì�X�î �ñ�õ �r�r�r�r �r�r�r�r�r �ð�ð�ò�ò�ô�ï�ñ�X�õ�î�î
�î �í�ì�l�î�ñ�l�î�ì�î�ï���í�ð�W�í�î �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ò�ò�X�ô �ô�ð�X�ò �ó�ï�X�î �ð�õ�X�ï �����r�X�r �ó�í�X�ï �ó�í�X�í �ò�ñ�X�ò �ñ�ï�X�õ �ñ�í�X�í �r�r�r�r �r�r�r�r�r �ð�ó�ô�ò�ï�ì�ì�X�õ�î�ï�ò�ò�X�ï
�ï �í�ì�l�î�ñ�l�î�ì�î�ï���í�ð�W�í�ï �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ò�ð�X�ó �ô�î�X�ñ �ó�ï�X�ï �ð�ô�X�ô �����r�X�r �ó�ì�X�ó �ò�õ �ò�í�X�ï �ñ�î�X�ò �ñ�ì�X�ñ �r�r�r�r �r�r�r�r�r �î�õ�ñ�í�î�ì�õ�X�î�î�ó
�ð �í�ì�l�î�ñ�l�î�ì�î�ï���í�ð�W�í�ð �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ò�ó�X�ï �ô�ñ�X�í �ó�ó�X�ó �ñ�ï�X�ó �����r�X�r �ó�ï�X�ô �ó�î �ò�ï�X�ï �ñ�ò�X�ð �ñ�ñ�X�ð �r�r�r�r �r�r�r�r�r �ñ�ï�ó�ì�ï�í�ó�X�õ�ò�ð
�ñ �í�ì�l�î�ñ�l�î�ì�î�ï���í�ð�W�í�ñ �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ò�ï �ô�ì�X�ô �ó�ï�X�î �ð�õ�X�í �����r�X�r �ò�ô�X�ò �ò�ô�X�ï �ñ�õ�X�î �ñ�í�X�ò �ñ�í �r�r�r�r �r�r�r�r�r �í�õ�õ�ñ�î�ò�î�X�ï�í�ñ
�ò �í�ì�l�î�ñ�l�î�ì�î�ï���í�ð�W�í�ò �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ò�ñ�X�ð �ô�ï�X�î �ó�í�X�ï �ñ�ñ�X�õ �����r�X�r �ó�ì�X�î �ò�õ�X�ï �ò�ð�X�ï �ò�ì�X�ï �ñ�ô�X�õ �r�r�r�r �r�r�r�r�r �ï�ð�ò�ó�ï�ò�ô�X�ñ�ì�ñ
�ó �í�ì�l�î�ñ�l�î�ì�î�ï���í�ð�W�í�ó �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ó�ì�X�ô �ô�ô�X�ò �ô�ï�X�ô �ñ�ô�X�í �����r�X�r �ó�ô�X�ò �ó�ï�X�í �ò�ó�X�ô �ò�í�X�ò �ò�ì�X�ð �r�r�r�r �r�r�r�r�r �í�î�ì�î�î�ò�ð�ð�X�ï�ñ
�ô �í�ì�l�î�ñ�l�î�ì�î�ï���í�ð�W�í�ô �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ò�ó�X�ñ �ô�ñ�X�ï �ó�ó�X�ò �ñ�í�X�ñ �����r�X�r �ó�ð�X�ñ �ó�î�X�ð �ò�ð�X�õ �ñ�ò�X�í �ñ�ï�X�ò �r�r�r�r �r�r�r�r�r �ñ�ò�î�ï�ð�í�ï�X�î�ñ�î
�õ �í�ì�l�î�ñ�l�î�ì�î�ï���í�ð�W�í�õ �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ò�ô�X�ð �ô�ò�X�î �ó�ò�X�ð �ñ�î�X�î �����r�X�r �ó�ð�X�ð �ó�ï �ò�ï�X�ñ �ñ�ð�X�í �ñ�ï�X�ð �r�r�r�r �r�r�r�r�r �ò�õ�í�ô�ï�ì�õ�X�ó�ì�õ
�í�ì �í�ì�l�î�ñ�l�î�ì�î�ï���í�ð�W�î�ì �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ò�ð�X�ò �ô�î�X�ð �ó�î�X�ò �ñ�í�X�ô �����r�X�r �ó�ì�X�ð �ò�ô�X�ô �ò�í�X�ï �ñ�ð�X�ð �ñ�ï �r�r�r�r �r�r�r�r�r �î�ô�ô�ð�ì�ï�í�X�ñ�ì�ï
�í�í �í�ì�l�î�ñ�l�î�ì�î�ï���í�ð�W�î�í �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ò�î�X�ò �ô�ì�X�ð �ó�î�X�ñ �ð�ó�X�ð �����r�X�r �ò�õ�X�î �ò�ô�X�ò �ñ�ô�X�ð �ñ�ì �ð�õ�X�ð �r�r�r�r �r�r�r�r�r �í�ô�í�õ�ó�ì�ì�X�ô�ñ�õ
�í�î �í�ì�l�î�ñ�l�î�ì�î�ï���í�ð�W�î�î �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ò�ð�X�ò �ô�î�X�ð �ó�ï�X�í �ð�õ�X�ò �����r�X�r �ó�í�X�í �ò�õ�X�ó �ò�î�X�ñ �ñ�ñ �ñ�î �r�r�r�r �r�r�r�r�r �î�ô�ô�ð�ì�ï�í�X�ñ�ì�ï
�í�ï �í�ì�l�î�ñ�l�î�ì�î�ï���í�ð�W�î�ï �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ò�ð�X�ô �ô�î�X�ò �ó�ñ�X�ô �ñ�í�X�ñ �����r�X�r �ó�î�X�ï �ò�õ�X�ð �ò�î�X�î �ñ�ò�X�î �ñ�ð�X�ð �r�r�r�r �r�r�r�r�r �ï�ì�í�õ�õ�ñ�í�X�ó�î
�í�ð �í�ì�l�î�ñ�l�î�ì�î�ï���í�ð�W�î�ð �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ò�ñ�X�ð �ô�ï�X�î �ó�ñ�X�ñ �ñ�í�X�ï �����r�X�r �ó�î �ò�ô�X�í �ò�î�X�ô �ñ�ð�X�ô �ñ�ï�X�ð �r�r�r�r �r�r�r�r�r �ï�ð�ò�ó�ï�ò�ô�X�ñ�ì�ñ
�í�ñ �í�ì�l�î�ñ�l�î�ì�î�ï���í�ð�W�î�ñ �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ò�ó �ô�ð�X�ô �ó�ð�X�ô �ñ�ñ�X�ñ �����r�X�r �ó�í�X�ï �ó�ì�X�ó �ò�ò�X�î �ò�ì�X�ò �ò�ì�X�ñ �r�r�r�r �r�r�r�r�r �ñ�ì�í�í�ô�ó�î�X�ï�ï�ò
�í�ò �í�ì�l�î�ñ�l�î�ì�î�ï���í�ð�W�î�ò �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ò�ï�X�ò �ô�í�X�ð �ó�í �ð�õ �����r�X�r �ò�ô�X�õ �ò�ô�X�ð �ò�í�X�õ �ñ�î�X�ï �ñ�í�X�î �r�r�r�r �r�r�r�r�r �î�î�õ�ì�ô�ò�ó�X�ò�ñ�ï
�í�ó �í�ì�l�î�ñ�l�î�ì�î�ï���í�ð�W�î�ó �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ò�ñ�X�ñ �ô�ï�X�ï �ó�ó�X�ñ �ñ�í�X�õ �����r�X�r �ó�î�X�í �ò�õ�X�í �ò�î�X�í �ñ�ñ�X�ð �ñ�ï�X�î �r�r�r�r �r�r�r�r�r �ï�ñ�ð�ô�í�ï�ï�X�ô�õ�î
�í�ô �í�ì�l�î�ñ�l�î�ì�î�ï���í�ð�W�î�ô �ì�ì�����ì�ì�W�ì�ì�W�ð�ó�X�ì �ò�ï�X�ï �ô�ì �ó�ì�X�ô �ð�õ�X�î �����r�X�r �ò�õ �ò�ô�X�í �ò�ì�X�ó �ñ�í�X�ò �ñ�ì�X�ï �r�r�r�r �r�r�r�r�r �î�í�ï�ó�õ�ò�î�X�ì�õ



�D�}�v�]�š�}�Œ�]�v�P���^�]�š���W���^�d�r�í�ñ�������Œ���•�•�W���í�ì�í���:�����l�–�•���D�]�o�o�����Œ�U�����}���o�•���µ�Œ�P�U���W�����í�ò�ô�î�ó �D�����•�µ�Œ���u���v�š���^���•�•�]�}�v�W���d�D�^�ì�ð�r�Z�ð �^�}�µ�v�����>���À���o���D���š���Œ�W���Z�]�}�v���·�ð
�������Œ���•�• �^�š���Œ�š���d�]�u�� �D�����•�µ�Œ���u���v�š���d�]�u�� �>���‹ �>�� �>�u���Æ �>�u�]�v �>�Ç �>�E�í �>�E�î �>�E�ï �>�E�ð �>�E�ñ �K�À���Œ �h�v�����Œ�í�ñ���u�]�v���>���‹

�í �í�ì�l�î�ñ�l�î�ì�î�ï���í�ð�W�í�í �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ó�ï�X�ï �õ�í�X�í �ô�ð�X�í �ò�ï�X�ô �����r�X�r �ó�ó�X�ð �ó�ò�X�ñ �ó�ï�X�î �ò�ó�X�ò �ò�ò�X�î �r�r�r�r �r�r�r�r�r �î�í�ï�ó�õ�ò�î�ì�X�õ
�î �í�ì�l�î�ñ�l�î�ì�î�ï���í�ð�W�í�î �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ò�ó �ô�ð�X�ô �ó�ð�X�ó �ñ�ï�X�î �����r�X�r �ó�ï�X�î �ó�í�X�ï �ò�ñ�X�ï �ñ�ô�X�ó �ñ�ñ �r�r�r�r �r�r�r�r�r �ñ�ì�í�í�ô�ó�î�X�ï�ï�ò�ò�õ�X�ï
�ï �í�ì�l�î�ñ�l�î�ì�î�ï���í�ð�W�í�ï �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ó�î�X�î �õ�ì �ó�ó�X�ñ �ò�î �����r�X�r �ó�ò�X�ó �ó�ò�X�ï �ó�ì�X�ð �ò�ò�X�ñ �ò�ð �r�r�r�r �r�r�r�r�r �í�ò�ñ�õ�ñ�ô�ò�õ�X�ì�ó
�ð �í�ì�l�î�ñ�l�î�ì�î�ï���í�ð�W�í�ð �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ò�ñ�X�ï �ô�ï�X�í �ó�ñ �ñ�ñ�X�ô �����r�X�r �ó�î�X�ï �ò�ô�X�ï �ò�î �ñ�ó �ñ�ò�X�í �r�r�r�r �r�r�r�r�r �ï�ï�ô�ô�ð�ð�í�X�ñ�ò�í
�ñ �í�ì�l�î�ñ�l�î�ì�î�ï���í�ð�W�í�ñ �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ó�í�X�í �ô�ô�X�õ �ó�õ�X�í �ñ�ó�X�ò �����r�X�r �ó�ó �ó�ñ�X�õ �ò�õ �ñ�õ�X�ó �ñ�ô�X�ó �r�r�r�r �r�r�r�r�r �í�î�ô�ô�î�ð�õ�ñ�X�ñ�î
�ò �í�ì�l�î�ñ�l�î�ì�î�ï���í�ð�W�í�ò �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ò�ô�X�ó �ô�ò�X�ñ �ó�ñ�X�ñ �ñ�ñ�X�ð �����r�X�r �ó�ð�X�ô �ó�ï�X�ð �ò�ò�X�ð �ñ�ó�X�í �ñ�ò�X�ï �r�r�r�r �r�r�r�r�r �ó�ð�í�ï�í�ì�î�X�ð�í�ï
�ó �í�ì�l�î�ñ�l�î�ì�î�ï���í�ð�W�í�ó �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ó�ì�X�í �ô�ó�X�õ �ó�ó�X�ò �ñ�ñ�X�õ �����r�X�r �ó�ó�X�í �ó�ð�X�ð �ò�ô�X�ï �ò�í�X�ò �ñ�ò�X�ó �r�r�r�r �r�r�r�r�r �í�ì�î�ï�î�õ�î�õ�X�õ�î
�ô �í�ì�l�î�ñ�l�î�ì�î�ï���í�ð�W�í�ô �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ò�ô�X�ó �ô�ò�X�ñ �ó�ò�X�î �ñ�ò�X�õ �����r�X�r �ó�ð �ó�î�X�ñ �ò�ó�X�ï �ò�ì �ñ�ô�X�ò �r�r�r�r �r�r�r�r�r �ó�ð�í�ï�í�ì�î�X�ð�í�ï
�õ �í�ì�l�î�ñ�l�î�ì�î�ï���í�ð�W�í�õ �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ò�õ�X�ð �ô�ó�X�î �ó�ò�X�ô �ñ�ò�X�ñ �����r�X�r �ó�ñ�X�õ �ó�ð�X�ó �ò�ð�X�ï �ñ�ô�X�î �ñ�ó�X�ñ �r�r�r�r �r�r�r�r�r �ô�ó�ì�õ�ò�ï�ñ�X�õ
�í�ì �í�ì�l�î�ñ�l�î�ì�î�ï���í�ð�W�î�ì �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ó�í�X�ó �ô�õ�X�ñ �ó�ò�X�ó �ò�ì�X�ð �����r�X�r �ó�ò�X�ï �ó�ñ�X�ò �ó�í�X�í �ò�î�X�ó �ò�î�X�ï �r�r�r�r �r�r�r�r�r �í�ð�ó�õ�í�ì�ô�ï�X�ô�ô
�í�í �í�ì�l�î�ñ�l�î�ì�î�ï���í�ð�W�î�í �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ò�ñ�X�ñ �ô�ï�X�ï �ó�î�X�õ �ñ�í �����r�X�r �ó�ì�X�ð �ó�ì�X�î �ò�î�X�ð �ñ�î�X�ð �ñ�í�X�õ �r�r�r�r �r�r�r�r�r �ï�ñ�ð�ô�í�ï�ï�X�ô�õ�î
�í�î �í�ì�l�î�ñ�l�î�ì�î�ï���í�ð�W�î�î �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ò�õ�X�ð �ô�ó�X�î �ó�ñ�X�ó �ñ�ð�X�î �����r�X�r �ó�ñ�X�ñ �ó�ï�X�õ �ò�ò�X�õ �ñ�ñ�X�ò �ñ�ñ�X�î �r�r�r�r �r�r�r�r�r �ô�ó�ì�õ�ò�ï�ñ�X�õ
�í�ï �í�ì�l�î�ñ�l�î�ì�î�ï���í�ð�W�î�ï �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ò�ð�X�ñ �ô�î�X�ï �ò�õ�X�ï �ñ�í�X�í �����r�X�r �ò�ô�X�ò �ò�ó�X�ð �ò�ð�X�õ �ñ�ò�X�ï �ñ�î�X�ñ �r�r�r�r �r�r�r�r�r �î�ô�í�ô�ï�ô�î�X�õ�ï�í
�í�ð �í�ì�l�î�ñ�l�î�ì�î�ï���í�ð�W�î�ð �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ò�ô�X�ô �ô�ò�X�ò �ó�ò�X�ô �ð�õ�X�õ �����r�X�r �ó�ð �ó�î�X�ð �ò�ó �ñ�ô�X�í �ñ�ó�X�ñ �r�r�r�r �r�r�r�r�r �ó�ñ�ô�ñ�ó�ó�ñ�X�ó�ñ
�í�ñ �í�ì�l�î�ñ�l�î�ì�î�ï���í�ð�W�î�ñ �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ó�ì�X�ò �ô�ô�X�ð �ó�ò�X�ó �ñ�õ�X�ñ �����r�X�r �ó�ò�X�ô �ó�ñ�X�õ �ò�ò�X�ò �ò�í �ò�ì�X�ï �r�r�r�r �r�r�r�r�r �í�í�ð�ô�í�ñ�ï�ò�X�î�í
�í�ò �í�ì�l�î�ñ�l�î�ì�î�ï���í�ð�W�î�ò �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ò�ô�X�ô �ô�ò�X�ò �ó�ñ�X�í �ñ�ò�X�í �����r�X�r �ó�ï�X�ð �ó�ï �ò�ó�X�õ �ñ�õ�X�ó �ñ�ó�X�ò �r�r�r�r �r�r�r�r�r �ó�ñ�ô�ñ�ó�ó�ñ�X�ó�ñ
�í�ó �í�ì�l�î�ñ�l�î�ì�î�ï���í�ð�W�î�ó �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ò�õ�X�ó �ô�ó�X�ñ �ó�ô�X�ó �ò�ì�X�î �����r�X�r �ó�ï�X�õ �ó�ï�X�í �ò�ó�X�ô �ò�ï�X�ñ �ò�î�X�ï �r�r�r�r �r�r�r�r�r �õ�ï�ï�î�ñ�ð�ï�X�ì�ì�ô
�í�ô �í�ì�l�î�ñ�l�î�ì�î�ï���í�ð�W�î�ô �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ò�ò�X�ð �ô�ð�X�î �ó�ï�X�ô �ñ�ò �����r�X�r �ó�î�X�ó �ó�ì�X�ð �ò�ð�X�ð �ñ�õ�X�í �ñ�ô�X�ï �r�r�r�r �r�r�r�r�r �ð�ï�ò�ñ�í�ñ�ô�X�ï�î�î
�í�õ �í�ì�l�î�ñ�l�î�ì�î�ï���í�ð�W�î�õ �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ò�ô�X�õ �ô�ò�X�ó �ó�ð�X�ð �ñ�ð�X�ô �����r�X�r �ó�ð�X�í �ó�î�X�ó �ò�ó�X�ð �ñ�ô�X�í �ñ�ñ�X�ò �r�r�r�r �r�r�r�r�r �ó�ó�ò�î�ð�ó�í�X�í�ò�ò
�î�ì �í�ì�l�î�ñ�l�î�ì�î�ï���í�ð�W�ï�ì �ì�ì�����ì�ì�W�ì�ì�W�í�ð�X�ï �ò�ï�X�ò �ó�ñ�X�î �ò�ô�X�î �ñ�ò�X�í �����r�X�r �ò�ô�X�ô �ò�ô�X�ð �ò�ì�X�ó �ñ�ò�X�ï �ñ�ñ�X�ó �r�r�r�r �r�r�r�r�r �î�î�õ�ì�ô�ò�ó�X�ò�ñ�ï
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�ò�ô�ô�ô �í�ì�l�ï�í�l�î�ì�î�ï���í�î�W�ð�í �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ò�ó�X�õ �ô�ñ�X�ó �ó�õ�X�ô �ð�ô�X�õ �����r�X�r �ó�ó�X�ð �ó�í�X�ô �ñ�ð�X�ó �ñ�ì�X�í �ð�õ�X�ð �r�r�r�r �r�r�r�r�r �ò�í�ò�ñ�õ�ñ�ì�X�ì�í�õ
�ò�ô�ô�õ �í�ì�l�ï�í�l�î�ì�î�ï���í�î�W�ð�î �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ò�ô�X�í �ô�ñ�X�õ �ó�ô�X�ñ �ð�ï�X�ð �����r�X�r �ó�ð�X�ð �ó�ï�X�ó �ð�ô�X�ð �ð�ï�X�ó �ð�ï�X�î �r�r�r�r �r�r�r�r�r �ò�ð�ñ�ò�ñ�ð�î�X�î�õ
�ò�ô�õ�ì �í�ì�l�ï�í�l�î�ì�î�ï���í�î�W�ð�ï �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ó�ð�X�í �õ�í�X�õ �ó�õ�X�ñ �ñ�ñ�X�õ �����r�X�r �ó�ô�X�ð �ó�ó�X�ð �ó�ï�X�î �ñ�ò�X�í �ð�ô�X�ó �r�r�r�r �r�r�r�r�r �î�ñ�ó�ì�ï�õ�ñ�ó�X�ô�ï
�ò�ô�õ�í �í�ì�l�ï�í�l�î�ì�î�ï���í�î�W�ð�ð �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ó�ì�X�î �ô�ô �ó�ò�X�ò �ñ�õ �����r�X�r �ó�ñ�X�ô �ó�ð�X�õ �ò�ó�X�ò �ò�î�X�î �ð�ó�X�î �r�r�r�r �r�r�r�r�r �í�ì�ð�ó�í�î�ô�ñ�X�ð�ô�í�ñ���u�]�v���>���‹ �í�ñ���u�]�v���>���‹
�ò�ô�õ�î �í�ì�l�ï�í�l�î�ì�î�ï���í�î�W�ð�ñ �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ó�ì�X�ñ �ô�ô�X�ï �ó�ñ�X�ñ �ñ�î�X�ò �����r�X�r �ó�ð�X�õ �ó�ð�X�ï �ó�ì�X�ï �ð�ó�X�ñ �ð�î�X�ï �r�r�r�r �r�r�r�r�r �í�í�î�î�ì�í�ô�ð�X�ñ�ð�ò�ð�X�ì �í�í�ð�ô�í�ñ�X�ï�ò�î�í �ð�ó�X�î
�ò�ô�õ�ï �í�ì�l�ï�í�l�î�ì�î�ï���í�î�W�ð�ò �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ó�í �ô�ô�X�ô �ó�ò�X�õ �ñ�í�X�ñ �����r�X�r �ó�ò�X�ô �ó�ñ�X�ô �ò�ô �ð�ñ�X�ï �ð�ï �r�r�r�r �r�r�r�r�r �í�î�ñ�ô�õ�î�ñ�ð�X�í�î�ò�ð�ñ�ò�ñ�X�ð�î�î�õ
�ò�ô�õ�ð �í�ì�l�ï�í�l�î�ì�î�ï���í�î�W�ð�ó �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ò�ï�X�ï �ô�í�X�í �ó�î�X�î �ð�î�X�õ �����r�X�r �ó�í�X�ô �ò�ô�X�ô �ñ�ò�X�õ �ð�í�X�ò �ð�í�X�í �r�r�r�r �r�r�r�r�r �î�í�ï�ó�õ�ò�î�X�ì�õ�ñ�ì�í�í�ô�X�ó�î�ï�ï�ò
�ò�ô�õ�ñ �í�ì�l�ï�í�l�î�ì�î�ï���í�î�W�ð�ô �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�ì�X�ò �ò�ô�X�ð �ñ�ó�X�ñ �ð�î�X�ï �����r�X�r �ñ�ñ�X�î �ñ�ï�X�õ �ð�õ�X�ô �ð�ð �ð�ï�X�í �r�r�r�r �r�r�r�r�r �í�í�ð�ô�í�ñ�X�ï�ò�î�í �í�ô�ò�î�ì�X�ô�ó�í�ï�ó
�ò�ô�õ�ò �í�ì�l�ï�í�l�î�ì�î�ï���í�î�W�ð�õ �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ð�ô�X�í �ò�ñ�X�õ �ñ�ò�X�î �ï�ó�X�ó �����r�X�r �ñ�ð�X�õ �ñ�î�X�ò �ð�ñ �ï�ô�X�ò �ï�ô�X�î �r�r�r�r �r�r�r�r�r �ò�ð�ñ�ò�ñ�X�ð�î�î�õ �î�ð�ñ�ð�ó�X�ì�ô�õ�í�ò
�ò�ô�õ�ó �í�ì�l�ï�í�l�î�ì�î�ï���í�î�W�ñ�ì �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ð�ó �ò�ð�X�ô �ð�õ�X�ó �ï�õ�X�õ �����r�X�r �ð�õ�X�ñ �ð�ô�X�õ �ð�ò�X�õ �ð�ð�X�ó �ð�í�X�ð �r�r�r�r �r�r�r�r�r �ñ�ì�í�í�ô�X�ó�î�ï�ï�ò �ò�ò�ì�ò�õ�X�ï�ð�ð�ô
�ò�ô�õ�ô �í�ì�l�ï�í�l�î�ì�î�ï���í�î�W�ñ�í �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ò�î �ó�õ�X�ô �ò�ñ�X�ñ �ð�ñ�X�ñ �����r�X�r �ò�ñ�X�ð �ò�ð�X�õ �ò�î�X�ò �ð�ô�X�ò �ð�ô�X�í �r�r�r�r �r�r�r�r�r �í�ñ�ô�ð�ô�õ�ï�X�í�õ�î �ñ�ð�õ�ñ�ð�X�ì�ô�ó�ï�õ
�ò�ô�õ�õ �í�ì�l�ï�í�l�î�ì�î�ï���í�î�W�ñ�î �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ò�õ�X�õ �ô�ó�X�ó �ô�í�X�ð �ð�î�X�ñ �����r�X�r �ô�ì�X�î �ó�ð�X�î �ñ�ï�X�í �ð�ð�X�î �ð�ï �r�r�r�r �r�r�r�r�r �õ�ó�ó�î�ï�ó�î�X�î�í �ò�ï�ì�õ�ñ�X�ó�ï�ð�ð�ñ
�ò�õ�ì�ì �í�ì�l�ï�í�l�î�ì�î�ï���í�î�W�ñ�ï �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ð�î�X�ó �ò�ì�X�ñ �ð�ó�X�ï �ï�ô�X�ò �����r�X�r �ð�ò�X�ï �ð�ñ�X�ñ �ð�í�X�õ �ð�ì�X�ò �ï�õ�X�õ �r�r�r�r �r�r�r�r�r �í�ô�ò�î�ì�X�ô�ó�í�ï�ó �ñ�î�ð�ô�ì�X�ó�ð�ò�ì�î
�ò�õ�ì�í �í�ì�l�ï�í�l�î�ì�î�ï���í�î�W�ñ�ð �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ð�ï�X�õ �ò�í�X�ó �ñ�í �ï�õ�X�ó �����r�X�r �ð�ó�X�ô �ð�ò�X�ó �ð�í�X�ô �ð�ì�X�î �ð�ì�X�í �r�r�r�r �r�r�r�r�r �î�ð�ñ�ð�ó�X�ì�ô�õ�í�ò �í�ì�ð�ó�í�X�î�ô�ñ�ð�ô
�ò�õ�ì�î �í�ì�l�ï�í�l�î�ì�î�ï���í�î�W�ñ�ñ �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ð�ô�X�î �ò�ò �ñ�ó�X�ó �ï�ô�X�ñ �����r�X�r �ñ�ñ�X�í �ñ�ï�X�ô �ð�í�X�ð �ï�õ�X�ð �ï�õ�X�í �r�r�r�r �r�r�r�r�r �ò�ò�ì�ò�õ�X�ï�ð�ð�ô
�ò�õ�ì�ï �í�ì�l�ï�í�l�î�ì�î�ï���í�î�W�ñ�ò �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ð�ó�X�ð �ò�ñ�X�î �ñ�í�X�ó �ð�í�X�î �����r�X�r �ñ�í�X�í �ñ�ì�X�ò �ð�ò�X�ñ �ð�î�X�ô �ð�í�X�ò �r�r�r�r �r�r�r�r�r �ñ�ð�õ�ñ�ð�X�ì�ô�ó�ï�õ
�ò�õ�ì�ð �í�ì�l�ï�í�l�î�ì�î�ï���í�î�W�ñ�ó �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ð�ô �ò�ñ�X�ô �ñ�ì�X�õ �ð�í�X�ñ �����r�X�r �ñ�ì�X�õ �ñ�ì�X�ï �ð�ô�X�í �ð�î�X�ï �ð�í�X�ó �r�r�r�r �r�r�r�r�r �ò�ï�ì�õ�ñ�X�ó�ï�ð�ð�ñ
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�ð�ð �í�í�l�í�ñ�l�î�ì�î�ï���í�í�W�ð�í �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�ò�X�ô �ó�ð�X�ò �ñ�õ�X�õ �ñ�ï�X�ó �����r�X�r �ñ�õ�X�ò �ñ�õ �ñ�ò�X�ð �ñ�ð�X�ñ �ñ�ð�X�ï �r�r�r�r �r�r�r�r�r �ð�ó�ô�ò�ï�ì�X�ì�õ�î�ï
�ð�ñ �í�í�l�í�ñ�l�î�ì�î�ï���í�í�W�ð�î �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�ï�X�ô �ó�í�X�ò �ñ�ò�X�ò �ð�ó�X�ó �����r�X�r �ñ�ò �ñ�ñ�X�ð �ñ�ï�X�ô �ñ�î�X�î �ð�õ�X�î �r�r�r�r �r�r�r�r�r �î�ï�õ�ô�ô�ï�X�î�õ�í�õ
�ð�ò �í�í�l�í�ñ�l�î�ì�î�ï���í�í�W�ð�ï �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�ñ �ó�î�X�ô �ò�î�X�ò �ñ�í�X�ô �����r�X�r �ñ�ô�X�ò �ñ�ò�X�ð �ñ�ð�X�í �ñ�î�X�ð �ñ�î�X�î �r�r�r�r �r�r�r�r�r �ï�í�ò�î�î�ó�X�ó�ò�ò
�ð�ó �í�í�l�í�ñ�l�î�ì�î�ï���í�í�W�ð�ð �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�ñ�X�í �ó�î�X�õ �ñ�õ�X�î �ð�õ�X�í �����r�X�r �ñ�ô�X�î �ñ�ò�X�ó �ñ�ð�X�ó �ñ�î�X�î �ñ�í�X�ò �r�r�r�r �r�r�r�r�r �ï�î�ï�ñ�õ�ï�X�ò�ñ�ò�õ
�ð�ô �í�í�l�í�ñ�l�î�ì�î�ï���í�í�W�ð�ñ �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�ð�X�ð �ó�î�X�î �ò�ì�X�ñ �ñ�ì�X�ó �����r�X�r �ñ�ô�X�ï �ñ�ò�X�ò �ñ�ï�X�ò �ñ�í�X�ñ �ñ�í�X�î �r�r�r�r �r�r�r�r�r �î�ó�ñ�ð�î�î�X�ô�ó�ì�ï
�ð�õ �í�í�l�í�ñ�l�î�ì�î�ï���í�í�W�ð�ò �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�ð�X�õ �ó�î�X�ó �ò�ì�X�ô �ð�ñ�X�ï �����r�X�r �ò�ì�X�ï �ñ�ô�X�î �ñ�ï�X�ó �ð�ó�X�ï �ð�ò�X�í �r�r�r�r �r�r�r�r�r �ï�ì�õ�ì�î�õ�X�ñ�ð�ï�ï
�ñ�ì �í�í�l�í�ñ�l�î�ì�î�ï���í�í�W�ð�ó �ì�ì�����ì�ì�W�ì�ì�W�ì�î�X�ô �ð�õ�X�í �ñ�ï�X�ò �ñ�î�X�õ �ð�õ�X�í �����r�X�r �ð�õ�X�õ �ð�õ�X�õ �ð�õ�X�õ �ð�ô�X�í �ð�ô�X�í �r�r�r�r �r�r�r�r�r �ô�í�î�ô�ï�X�ì�ñ�í�ò�î
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�í �í�í�l�í�ñ�l�î�ì�î�ï���í�ì�W�ñ�õ �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�ï�X�ï �ó�í�X�í �ò�î�X�î �ð�ñ�X�ð �����r�X�r �ò�ì�X�î �ñ�ô�X�ï �ñ�ì �ð�ò�X�ï �ð�ñ�X�ï �r�r�r�r �r�r�r�r�r�î�í�ï�ó�õ�ò�X�î�ì�õ
�î �í�í�l�í�ñ�l�î�ì�î�ï���í�í�W�ì�ì �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ð�ô�X�í �ò�ñ�X�õ �ñ�ï�X�ò �ð�í�X�ô �����r�X�r �ñ�ï�X�ï �ñ�î�X�í �ð�ò�X�ò �ð�î�X�ô �ð�î�X�ñ �r�r�r�r �r�r�r�r�r�ò�ð�ñ�ò�ñ�X�ð�î�î�õ
�ï �í�í�l�í�ñ�l�î�ì�î�ï���í�í�W�ì�í �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�ì�X�î �ò�ô �ñ�ò�X�õ �ð�ð�X�î �����r�X�r �ñ�ñ�X�í �ñ�ï�X�ñ �ð�ô�X�ñ �ð�ñ �ð�ð�X�ð �r�r�r�r �r�r�r�r�r�í�ì�ð�ó�í�î�X�ô�ñ�ð�ô
�ð �í�í�l�í�ñ�l�î�ì�î�ï���í�í�W�ì�î �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ð�õ�X�î �ò�ó �ñ�ï�X�ô �ð�ð�X�ï �����r�X�r �ñ�ï �ñ�í�X�õ �ð�ô�X�ñ �ð�ñ�X�í �ð�ð�X�ô �r�r�r�r �r�r�r�r�r�ô�ï�í�ó�ò�X�ï�ó�ó�í�í
�ñ �í�í�l�í�ñ�l�î�ì�î�ï���í�í�W�ì�ï �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ð�ñ�X�ð �ò�ï�X�î �ñ�í�X�ñ �ð�î�X�î �����r�X�r �ð�õ�X�ô �ð�ò�X�ñ �ð�ð�X�ô �ð�ï �ð�î�X�ñ �r�r�r�r �r�r�r�r�r�ï�ð�ò�ó�ï�X�ò�ô�ñ�ì�ñ
�ò �í�í�l�í�ñ�l�î�ì�î�ï���í�í�W�ì�ð �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ð�ó�X�ò �ò�ñ�X�ð �ñ�ï�X�õ �ð�ï�X�ï �����r�X�r �ñ�ï�X�ó �ñ�ì�X�ò �ð�ñ�X�ó �ð�ï�X�ô �ð�ï�X�ð �r�r�r�r �r�r�r�r�r�ñ�ó�ñ�ð�ï�X�õ�õ�ï�ó�ï
�ó �í�í�l�í�ñ�l�î�ì�î�ï���í�í�W�ì�ñ �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�í�X�ñ �ò�õ�X�ï �ñ�ô �ð�ð�X�ð �����r�X�r �ñ�ó�X�ï �ñ�ð�X�ï �ð�õ�X�õ �ð�ñ �ð�ð�X�ô �r�r�r�r �r�r�r�r�r�í�ð�í�î�ñ�ï�X�ó�ñ�ð�ñ
�ô �í�í�l�í�ñ�l�î�ì�î�ï���í�í�W�ì�ò �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�í�X�í �ò�ô�X�õ �ñ�õ�X�ï �ð�ð�X�í �����r�X�r �ñ�ó�X�ï �ñ�ñ�X�í �ð�ó�X�ï �ð�ð�X�ò �ð�ð�X�ï �r�r�r�r �r�r�r�r�r�í�î�ô�ô�î�ð�X�õ�ñ�ñ�î
�õ �í�í�l�í�ñ�l�î�ì�î�ï���í�í�W�ì�ó �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�ñ�X�ñ �ó�ï�X�ï �ò�ï�X�ô �ð�õ�X�ñ �����r�X�r �ò�í�X�í �ñ�ó�X�ó �ñ�ï�X�ó �ñ�î�X�í �ñ�ì �r�r�r�r �r�r�r�r�r�ï�ñ�ð�ô�í�ï�X�ï�ô�õ�î
�í�ì �í�í�l�í�ñ�l�î�ì�î�ï���í�í�W�ì�ô �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�ð�X�ð �ó�î�X�î �ñ�ó�X�ó �ñ�ì�X�ñ �����r�X�r �ñ�ó�X�ò �ñ�ò�X�ò �ñ�ð �ñ�î�X�ò �ñ�î�X�î �r�r�r�r �r�r�r�r�r�î�ó�ñ�ð�î�î�X�ô�ó�ì�ï
�í�í �í�í�l�í�ñ�l�î�ì�î�ï���í�í�W�ì�õ �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�ó�X�ñ �ó�ñ�X�ï �ò�ì�X�ò �ð�õ�X�ô �����r�X�r �ò�ì�X�í �ñ�õ�X�ô �ñ�ó�X�ð �ñ�ð�X�ó �ñ�ì�X�ð �r�r�r�r �r�r�r�r�r�ñ�ò�î�ï�ð�í�X�ï�î�ñ�î
�í�î �í�í�l�í�ñ�l�î�ì�î�ï���í�í�W�í�ì �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ò�î�X�ó �ô�ì�X�ñ �ò�ó�X�ò �ñ�ó�X�ñ �����r�X�r �ò�ò�X�ñ �ò�ò �ò�í�X�õ �ñ�ô�X�ô �ñ�ô�X�ò �r�r�r�r �r�r�r�r�r�í�ô�ò�î�ì�ô�ó�X�í�ï�ó
�í�ï �í�í�l�í�ñ�l�î�ì�î�ï���í�í�W�í�í �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�ô�X�ò �ó�ò�X�ð �ò�ó�X�ô �ð�õ�X�õ �����r�X�r �ò�ï�X�í �ò�í�X�õ �ñ�ó�X�ô �ñ�ì�X�ñ �ð�õ�X�ï �r�r�r�r �r�r�r�r�r�ó�î�ð�ð�ï�ñ�X�õ�ò�ì�í
�í�ð �í�í�l�í�ñ�l�î�ì�î�ï���í�í�W�í�î �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�õ �ó�ò�X�ô �ò�í�X�õ �ñ�ñ�X�ó �����r�X�r �ò�ì�X�ô �ò�ì�X�ð �ñ�ô�X�ó �ñ�ó�X�ò �ñ�ó�X�ï �r�r�r�r �r�r�r�r�r�ó�õ�ð�ï�î�ô�X�î�ï�ð�ó
�í�ñ �í�í�l�í�ñ�l�î�ì�î�ï���í�í�W�í�ï �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�õ �ó�ò�X�ô �ò�í�X�õ �ñ�ò�X�ñ �����r�X�r �ò�í�X�î �ò�ì�X�õ �ñ�ô�X�ô �ñ�ó�X�ñ �ñ�ó�X�í �r�r�r�r �r�r�r�r�r�ó�õ�ð�ï�î�ô�X�î�ï�ð�ó
�í�ò �í�í�l�í�ñ�l�î�ì�î�ï���í�í�W�í�ð �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ò�í �ó�ô�X�ô �ò�ñ�X�ñ �ñ�ô�X�ó �����r�X�r �ò�ï�X�ï �ò�î�X�ð �ò�ì�X�ò �ñ�õ�X�í �ñ�õ �r�r�r�r �r�r�r�r�r�í�î�ñ�ô�õ�î�ñ�X�ð�í�î
�í�ó �í�í�l�í�ñ�l�î�ì�î�ï���í�í�W�í�ñ �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ò�î�X�î �ô�ì �ò�ó �ð�ó�X�ð �����r�X�r �ò�ò�X�ñ �ò�ñ�X�ó �ò�í�X�õ �ð�ó�X�õ �ð�ó�X�ó �r�r�r�r �r�r�r�r�r�í�ò�ñ�õ�ñ�ô�ò�X�õ�ì�ó
�í�ô �í�í�l�í�ñ�l�î�ì�î�ï���í�í�W�í�ò �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ò�ï�X�ñ �ô�í�X�ï �ò�ñ�X�ò �ñ�ì �����r�X�r �ò�ñ�X�ò �ò�ñ�X�ð �ò�ï�X�ò �ò�í�X�ñ �ò�í�X�í �r�r�r�r �r�r�r�r�r�î�î�ï�ô�ó�î�í�X�í�ï�õ
�í�õ �í�í�l�í�ñ�l�î�ì�î�ï���í�í�W�í�ó �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ò�î�X�ð �ô�ì�X�î �ò�ò�X�ò �ñ�ì�X�õ �����r�X�r �ò�ò�X�î �ò�ñ�X�ñ �ò�î�X�í �ñ�ð �ñ�í�X�ó �r�r�r�r �r�r�r�r�r�í�ó�ï�ó�ô�ì�ì�X�ô�î�õ
�î�ì �í�í�l�í�ñ�l�î�ì�î�ï���í�í�W�í�ô �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ò�ó�X�î �ô�ñ �ó�ð�X�í �ñ�í �����r�X�r �ó�ï�X�õ �ó�í�X�ô �ò�ð�X�õ �ñ�î �ñ�í�X�ð �r�r�r�r �r�r�r�r�r�ñ�î�ð�ô�ì�ó�ð�X�ò�ì�î
�î�í �í�í�l�í�ñ�l�î�ì�î�ï���í�í�W�í�õ �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ó�î�X�ò �õ�ì�X�ð �ó�õ�X�ð �ñ�ó�X�ò �����r�X�r �ó�ô�X�ò �ó�ó�X�ò �ò�ô �ò�í �ò�ì �r�r�r�r �r�r�r�r�r�í�ô�í�õ�ó�ì�ì�ô�X�ñ�õ
�î�î �í�í�l�í�ñ�l�î�ì�î�ï���í�í�W�î�ì �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ô�ò�X�í �í�ì�ï�X�õ �õ�í�X�ô �ó�î�X�ï �����r�X�r �õ�ì�X�õ �õ�ì�X�ð �ô�ñ�X�ò �ó�ð�X�ñ �ó�ï�X�ð �r�r�r�r �r�r�r�r�r�ð�ì�ó�ï�ô�ì�î�ó�ó�X�ô
�î�ï �í�í�l�í�ñ�l�î�ì�î�ï���í�í�W�î�í �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ô�õ�X�î �í�ì�ó �õ�ð�X�ô �ó�ô�X�õ �����r�X�r �õ�ï�X�ñ �õ�î�X�ô �ô�ô�X�ñ �ô�ì�X�õ �ó�õ�X�ò �r�r�r�r �r�r�r�r�r�ô�ï�í�ó�ò�ï�ó�ó�í�X�í
�î�ð �í�í�l�í�ñ�l�î�ì�î�ï���í�í�W�î�î �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ó�õ �õ�ò�X�ô �ô�õ�X�ï �ò�ò�X�í �����r�X�r �ô�ò�X�ò �ô�î�X�ó �ó�ñ�X�í �ò�ó �ò�ò�X�í �r�r�r�r �r�r�r�r�r�ó�õ�ð�ï�î�ô�î�ï�X�ð�ó
�î�ñ �í�í�l�í�ñ�l�î�ì�î�ï���í�í�W�î�ï �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ò�ñ�X�ñ �ô�ï�X�ï �ó�ï�X�í �ñ�ð�X�ð �����r�X�r �ó�î�X�ï �ó�ì�X�î �ò�î�X�ð �ñ�ò�X�ô �ñ�ð�X�í �r�r�r�r �r�r�r�r�r �ï�ñ�ð�ô�í�ï�ï�X�ô�õ�î �í�ñ���u�]�v���>���‹
�î�ò �í�í�l�í�ñ�l�î�ì�î�ï���í�í�W�î�ð �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ò�õ�X�ó �ô�ó�X�ñ �ó�ñ�X�í �ñ�í�X�ñ �����r�X�r �ó�ð�X�í �ó�ð �ò�ó�X�î �ñ�õ�X�ñ �ñ�î�X�ò �r�r�r�r �r�r�r�r�r�õ�ï�ï�î�ñ�ð�ï�X�ì�ì�ô �ñ�ñ�X�ñ
�î�ó �í�í�l�í�ñ�l�î�ì�î�ï���í�í�W�î�ñ �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ò�í�X�ó �ó�õ�X�ñ �ò�ò�X�ò �ñ�î�X�ó �����r�X�r �ò�ñ �ò�ð�X�ð �ò�í�X�î �ñ�ó�X�í �ñ�ò �r�r�r�r �r�r�r�r�r�í�ð�ó�õ�í�ì�ô�X�ï�ô�ô
�î�ô �í�í�l�í�ñ�l�î�ì�î�ï���í�í�W�î�ò �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�ñ�X�ô �ó�ï�X�ò �ò�ì�X�í �ñ�î�X�í �����r�X�r �ñ�ô�X�õ �ñ�ó�X�õ �ñ�ñ�X�ð �ñ�ï�X�í �ñ�î�X�ñ �r�r�r�r �r�r�r�r�r�ï�ô�ì�í�ô�õ�X�ï�õ�ò�ï
�î�õ �í�í�l�í�ñ�l�î�ì�î�ï���í�í�W�î�ó �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�ñ�X�ô �ó�ï�X�ò �ñ�õ�X�ô �ð�õ�X�î �����r�X�r �ñ�õ�X�î �ñ�ó�X�î �ñ�ñ�X�ñ �ñ�ð�X�î �ð�õ�X�ï �r�r�r�r �r�r�r�r�r�ï�ô�ì�í�ô�õ�X�ï�õ�ò�ï
�ï�ì �í�í�l�í�ñ�l�î�ì�î�ï���í�í�W�î�ô �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�ð�X�ò �ó�î�X�ð �ñ�ó�X�ð �ð�ò�X�ô �����r�X�r �ñ�ó�X�ï �ñ�ò�X�ò �ñ�ð�X�ñ �ñ�ì�X�ï �ð�ô�X�ò �r�r�r�r �r�r�r�r�r�î�ô�ô�ð�ì�ï�X�í�ñ�ì�ï
�ï�í �í�í�l�í�ñ�l�î�ì�î�ï���í�í�W�î�õ �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�ð�X�ò �ó�î�X�ð �ñ�ó �ñ�í�X�í �����r�X�r �ñ�ò �ñ�ñ�X�ò �ñ�ð�X�ó �ñ�ï�X�î �ñ�ï�X�í �r�r�r�r �r�r�r�r�r�î�ô�ô�ð�ì�ï�X�í�ñ�ì�ï
�ï�î �í�í�l�í�ñ�l�î�ì�î�ï���í�í�W�ï�ì �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�ñ�X�î �ó�ï �ñ�ô�X�ó �ð�õ�X�î �����r�X�r �ñ�ô�X�ó �ñ�ó�X�ó �ñ�ð�X�ó �ñ�ï �ñ�ì�X�ð �r�r�r�r �r�r�r�r�r�ï�ï�í�í�ï�í�X�í�î�í�ñ
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�í �í�í�l�í�ñ�l�î�ì�î�ï���í�í�W�í�ï �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�í�X�î �ò�õ �ñ�ó�X�ô �ð�ò�X�ó �����r�X�r �ñ�ñ�X�ô �ñ�ð�X�õ �ð�õ�X�ò �ð�ó�X�ó �ð�ó�X�ï �r�r�r�r �r�r�r�r�r �í�ï�í�ô�î�ñ�X�ò�ó�ï�õ
�î �í�í�l�í�ñ�l�î�ì�î�ï���í�í�W�í�ð �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ð�ò�X�ð �ò�ð�X�î �ð�ô�X�ó �ð�ñ �����r�X�r �ð�ô �ð�ó�X�ñ �ð�ò�X�ï �ð�ñ�X�î �ð�ñ�X�î �r�r�r�r �r�r�r�r�r �ð�ï�ò�ñ�í�X�ñ�ô�ï�î�î
�ï �í�í�l�í�ñ�l�î�ì�î�ï���í�í�W�í�ñ �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�í�X�õ �ò�õ�X�ó �ñ�ó�X�ï �ð�ñ�X�ô �����r�X�r �ñ�ò�X�ð �ñ�ñ�X�ð �ñ�í�X�î �ð�ô�X�í �ð�ó�X�î �r�r�r�r �r�r�r�r�r �í�ñ�ð�ô�ô�í�X�ò�ò�í�õ
�ð �í�í�l�í�ñ�l�î�ì�î�ï���í�í�W�í�ò �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ð�õ�X�õ �ò�ó�X�ó �ñ�ò�X�î �ð�ð�X�ï �����r�X�r �ñ�ð�X�ô �ñ�ï�X�ï �ð�ó�X�ô �ð�ñ�X�ð �ð�ñ�X�î �r�r�r�r �r�r�r�r�r �õ�ó�ó�î�ï�X�ó�î�î�í
�ñ �í�í�l�í�ñ�l�î�ì�î�ï���í�í�W�í�ó �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ð�ô�X�í �ò�ñ�X�õ �ñ�í�X�ó �ð�ð�X�ð �����r�X�r �ñ�í �ñ�ì�X�ð �ð�ó�X�ò �ð�ñ�X�ñ �ð�ñ�X�î �r�r�r�r �r�r�r�r�r �ò�ð�ñ�ò�ñ�X�ð�î�î�õ
�ò �í�í�l�í�ñ�l�î�ì�î�ï���í�í�W�í�ô �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�ï�X�í �ó�ì�X�õ �ñ�ó�X�í �ð�ô�X�ò �����r�X�r �ñ�ò�X�ò �ñ�ñ�X�õ �ñ�î�X�ñ �ñ�ì �ð�õ�X�î �r�r�r�r �r�r�r�r�r �î�ì�ð�í�ó�ï�X�ó�õ�ð�ñ
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�í�î �í�í�l�í�ñ�l�î�ì�î�ï���í�í�W�î�ð �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�ð�X�ò �ó�î�X�ð �ñ�ó�X�ó �ñ�í�X�ò �����r�X�r �ñ�ó�X�í �ñ�ò�X�î �ñ�ð�X�ï �ñ�î�X�ò �ñ�î�X�í �r�r�r�r �r�r�r�r�r �î�ô�ô�ð�ì�ï�X�í�ñ�ì�ï�ñ�í�X�õ
�í�ï �í�í�l�í�ñ�l�î�ì�î�ï���í�í�W�î�ñ �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�î�X�õ �ó�ì�X�ó �ñ�õ�X�ò �ð�ó�X�ï �����r�X�r �ñ�õ�X�î �ñ�ó�X�í �ñ�ì�X�ô �ð�ó�X�ô �ð�ó�X�ñ �r�r�r�r �r�r�r�r�r �í�õ�ð�õ�ô�ð�X�ð�ò
�í�ð �í�í�l�í�ñ�l�î�ì�î�ï���í�í�W�î�ò �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�í �ò�ô�X�ô �ñ�ï�X�ñ �ð�ô�X�ó �����r�X�r �ñ�ï�X�ó �ñ�î�X�ò �ñ�ì�X�õ �ð�õ�X�í �ð�ô�X�ò �r�r�r�r �r�r�r�r�r �í�î�ñ�ô�õ�î�X�ñ�ð�í�î
�í�ñ �í�í�l�í�ñ�l�î�ì�î�ï���í�í�W�î�ó �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�ì�X�ó �ò�ô�X�ñ �ñ�ñ �ð�ó�X�ñ �����r�X�r �ñ�ï�X�õ �ñ�ï�X�ò �ñ�ì�X�ï �ð�ô �ð�ó�X�õ �r�r�r�r �r�r�r�r�r �í�í�ó�ð�ô�õ�X�ó�ñ�ñ�ñ
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�í�ó �í�í�l�í�ñ�l�î�ì�î�ï���í�í�W�î�õ �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�î �ò�õ�X�ô �ñ�ò�X�í �ð�ò �����r�X�r �ñ�ñ�X�õ �ñ�ð�X�î �ñ�í�X�ô �ð�ô�X�î �ð�ò�X�î �r�r�r�r �r�r�r�r�r �í�ñ�ô�ð�ô�õ�X�ï�í�õ�î
�í�ô �í�í�l�í�ñ�l�î�ì�î�ï���í�í�W�ï�ì �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�î�X�ï �ó�ì�X�í �ñ�ò �ð�õ �����r�X�r �ñ�ñ�X�ð �ñ�ð�X�ò �ñ�í�X�õ �ñ�ì�X�ð �ñ�ì�X�î �r�r�r�r �r�r�r�r�r �í�ò�õ�ô�î�ð�X�ï�ò�ñ�î
�í�õ �í�í�l�í�ñ�l�î�ì�î�ï���í�í�W�ï�í �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�ï�X�ò �ó�í�X�ð �ò�ì�X�ñ �ð�ô�X�ï �����r�X�r �ñ�õ�X�ó �ñ�ò�X�í �ñ�í�X�ð �ð�õ�X�ô �ð�õ�X�ñ �r�r�r�r �r�r�r�r�r �î�î�õ�ì�ô�ò�X�ó�ò�ñ�ï
�î�ì �í�í�l�í�ñ�l�î�ì�î�ï���í�í�W�ï�î �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�í�X�ò �ò�õ�X�ð �ñ�ð�X�ñ �ð�ô�X�ò �����r�X�r �ñ�ð�X�î �ñ�ï�X�õ �ñ�í�X�í �ð�õ�X�ô �ð�õ�X�ï �r�r�r�r �r�r�r�r�r �í�ð�ð�ñ�ð�ï�X�õ�ó�ó�í
�î�í �í�í�l�í�ñ�l�î�ì�î�ï���í�í�W�ï�ï �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�î�X�ó �ó�ì�X�ñ �ñ�ò�X�í �ð�õ�X�î �����r�X�r �ñ�ñ�X�ò �ñ�ñ�X�í �ñ�î�X�ñ �ð�õ�X�ô �ð�õ�X�ò �r�r�r�r �r�r�r�r�r �í�ô�ò�î�ì�ô�X�ó�í�ï�ó
�î�î �í�í�l�í�ñ�l�î�ì�î�ï���í�í�W�ï�ð �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�í�X�î �ò�õ �ñ�ò �ð�ô�X�ò �����r�X�r �ñ�ð�X�ï �ñ�î�X�õ �ñ�ì�X�ñ �ð�õ�X�í �ð�ô�X�ô �r�r�r�r �r�r�r�r�r �í�ï�í�ô�î�ñ�X�ò�ó�ï�õ
�î�ï �í�í�l�í�ñ�l�î�ì�î�ï���í�í�W�ï�ñ �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�ì�X�ó �ò�ô�X�ñ �ñ�ð�X�ï �ð�ô�X�ð �����r�X�r �ñ�ï�X�í �ñ�î�X�ð �ñ�ì�X�î �ð�ô�X�ó �ð�ô�X�ð �r�r�r�r �r�r�r�r�r �í�í�ó�ð�ô�õ�X�ó�ñ�ñ�ñ
�î�ð �í�í�l�í�ñ�l�î�ì�î�ï���í�í�W�ï�ò �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�í�X�í �ò�ô�X�õ �ñ�ð�X�ð �ð�ó�X�ô �����r�X�r �ñ�ð�X�ñ �ñ�ï�X�ò �ñ�ì�X�ò �ð�õ�X�î �ð�ô�X�ò �r�r�r�r �r�r�r�r�r �í�î�ô�ô�î�ð�X�õ�ñ�ñ�î
�î�ñ �í�í�l�í�ñ�l�î�ì�î�ï���í�í�W�ï�ó �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�í�X�ñ �ò�õ�X�ï �ñ�ó�X�î �ð�ó�X�ô �����r�X�r �ñ�ñ�X�í �ñ�ï �ñ�í�X�í �ð�õ�X�ò �ð�õ�X�î �r�r�r�r �r�r�r�r�r �í�ð�í�î�ñ�ï�X�ó�ñ�ð�ñ
�î�ò �í�í�l�í�ñ�l�î�ì�î�ï���í�í�W�ï�ô �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ð�ô�X�ð �ò�ò�X�î �ñ�î�X�í �ð�ï�X�ñ �����r�X�r �ñ�í �ñ�ì�X�ð �ð�ô�X�ð �ð�ð�X�õ �ð�ð�X�ï �r�r�r�r �r�r�r�r�r �ò�õ�í�ô�ï�X�ì�õ�ó�ì�õ
�î�ó �í�í�l�í�ñ�l�î�ì�î�ï���í�í�W�ï�õ �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�ï�X�î �ó�í �ñ�õ�X�ð �ð�ò�X�î �����r�X�r �ñ�ô�X�ó �ñ�ò�X�ñ �ñ�î�X�î �ð�ó�X�ñ �ð�ò�X�õ �r�r�r�r �r�r�r�r�r �î�ì�ô�õ�î�õ�X�ò�í�ï�í
�î�ô �í�í�l�í�ñ�l�î�ì�î�ï���í�í�W�ð�ì �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�ï�X�ñ �ó�í�X�ï �ñ�ó�X�õ �ð�õ�X�í �����r�X�r �ñ�ó�X�ó �ñ�ò�X�ò �ñ�î�X�õ �ñ�ì�X�í �ð�õ�X�ò �r�r�r�r �r�r�r�r�r �î�î�ï�ô�ó�î�X�í�í�ï�õ
�î�õ �í�í�l�í�ñ�l�î�ì�î�ï���í�í�W�ð�í �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�ñ�X�ô �ó�ï�X�ò �ñ�õ �ñ�ì�X�ò �����r�X�r �ñ�ô�X�ó �ñ�ô�X�ð �ñ�ñ�X�ð �ñ�í�X�õ �ñ�í�X�í �r�r�r�r �r�r�r�r�r �ï�ô�ì�í�ô�õ�X�ï�õ�ò�ï
�ï�ì �í�í�l�í�ñ�l�î�ì�î�ï���í�í�W�ð�î �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�ð�X�í �ó�í�X�õ �ñ�ó�X�ñ �ñ�ì�X�ñ �����r�X�r �ñ�ó�X�î �ñ�ò�X�ñ �ñ�ï�X�ò �ñ�î �ñ�í�X�ï �r�r�r�r �r�r�r�r�r �î�ñ�ó�ì�ï�õ�X�ñ�ó�ô�ï
�ï�í �í�í�l�í�ñ�l�î�ì�î�ï���í�í�W�ð�ï �ì�ì�����ì�ì�W�ì�ì�W�ï�ì�X�ì �ñ�ñ�X�ñ �ó�ì�X�ï �ò�í�X�ó �ñ�í�X�ð �����r�X�r �ñ�ô�X�ï �ñ�ô�X�î �ñ�ï�X�ô �ñ�í�X�ô �ñ�í�X�ô �r�r�r�r �r�r�r�r�r �ï�ñ�ð�ô�í�ï�X�ï�ô�õ�î
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�í �í�í�l�í�ñ�l�î�ì�î�ï���í�í�W�í�ô �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ò�ì�X�ô �ó�ô�X�ò �ô�ò�X�î �ñ�î�X�ò �����r�X�r �ò�ñ�X�ð �ò�ð�X�í �ñ�õ�X�õ �ñ�ï�X�ô �ñ�ï�X�î �r�r�r�r �r�r�r�r�r �í�î�ì�î�î�ò�ð�X�ð�ï�ñ
�î �í�í�l�í�ñ�l�î�ì�î�ï���í�í�W�í�õ �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ò�í�X�í �ó�ô�X�õ �ò�ñ�X�ó �ñ�î�X�õ �����r�X�r �ò�ñ�X�î �ò�ð�X�ò �ò�ì�X�í �ñ�ð �ñ�ï�X�ï �r�r�r�r �r�r�r�r�r �í�î�ô�ô�î�ð�õ�X�ñ�ñ�î
�ï �í�í�l�í�ñ�l�î�ì�î�ï���í�í�W�î�ì �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�õ�X�ô �ó�ó�X�ò �ò�ñ�X�ò �ð�õ�X�í �����r�X�r �ò�ñ�X�ò �ò�ð�X�ò �ñ�ó �ñ�í�X�í �ð�õ�X�õ �r�r�r�r �r�r�r�r�r �õ�ñ�ð�õ�õ�î�X�ñ�ô�ò
�ð �í�í�l�í�ñ�l�î�ì�î�ï���í�í�W�î�í �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�õ�X�ô �ó�ó�X�ò �ò�ò�X�î �ñ�ì�X�ò �����r�X�r �ò�ò�X�ð �ò�ð�X�î �ñ�ò �ñ�í�X�ï �ñ�ì�X�ô �r�r�r�r �r�r�r�r�r �õ�ñ�ð�õ�õ�î�X�ñ�ô�ò
�ñ �í�í�l�í�ñ�l�î�ì�î�ï���í�í�W�î�î �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ò�î�X�ò �ô�ì�X�ð �ó�ì�X�ñ �ñ�î�X�ñ �����r�X�r �ò�ô�X�ó �ò�ó�X�õ �ñ�ó�X�ô �ñ�ï�X�í �ñ�î�X�ñ �r�r�r�r �r�r�r�r�r �í�ô�í�õ�ó�ì�ì�X�ô�ñ�õ
�ò �í�í�l�í�ñ�l�î�ì�î�ï���í�í�W�î�ï �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ò�ì�X�ï �ó�ô�X�í �ò�ñ�X�ï �ð�õ�X�ò �����r�X�r �ò�ñ �ò�ð �ñ�õ�X�î �ñ�í�X�ó �ñ�í�X�í �r�r�r�r �r�r�r�r�r �í�ì�ó�í�ñ�í�õ�X�ï�ì�ñ�í�ñ���u�]�v���>���‹
�ó �í�í�l�í�ñ�l�î�ì�î�ï���í�í�W�î�ð �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�õ�X�ï �ó�ó�X�í �ò�ò�X�ó �ñ�ì�X�ñ �����r�X�r �ò�ñ�X�ó �ò�ï�X�ô �ñ�ó�X�í �ñ�í�X�ô �ñ�í�X�ñ �r�r�r�r �r�r�r�r�r �ô�ñ�í�í�ï�ô�X�ì�ï�ô�î�ñ�õ�X�î
�ô �í�í�l�í�ñ�l�î�ì�î�ï���í�í�W�î�ñ �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�ô�X�í �ó�ñ�X�õ �ò�ñ�X�ï �ñ�î�X�ð �����r�X�r �ò�ï�X�õ �ò�î�X�ñ �ñ�ñ�X�õ �ñ�ð�X�î �ñ�ï�X�ñ �r�r�r�r �r�r�r�r�r �ò�ð�ñ�ò�ñ�ð�X�î�î�õ
�õ �í�í�l�í�ñ�l�î�ì�î�ï���í�í�W�î�ò �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�ô�X�í �ó�ñ�X�õ �ò�ð�X�ó �ñ�î �����r�X�r �ò�ð�X�í �ò�î�X�ò �ñ�ð�X�ô �ñ�î�X�ñ �ñ�î�X�î �r�r�r�r �r�r�r�r�r �ò�ð�ñ�ò�ñ�ð�X�î�î�õ
�í�ì �í�í�l�í�ñ�l�î�ì�î�ï���í�í�W�î�ó �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�ò�X�ó �ó�ð�X�ñ �ò�ï�X�ò �ð�ó�X�ò �����r�X�r �ò�î�X�õ �ò�í�X�ñ �ñ�î�X�ò �ð�ô�X�î �ð�ô�X�í �r�r�r�r �r�r�r�r�r �ð�ò�ó�ó�ï�ñ�X�í�ð�í�ï
�í�í �í�í�l�í�ñ�l�î�ì�î�ï���í�í�W�î�ô �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�ó�X�ñ �ó�ñ�X�ï �ò�ð�X�í �ð�õ�X�ð �����r�X�r �ò�ï�X�ï �ò�í�X�î �ñ�ñ�X�í �ñ�í�X�ï �ñ�ì�X�î �r�r�r�r �r�r�r�r�r �ñ�ò�î�ï�ð�í�X�ï�î�ñ�î
�í�î �í�í�l�í�ñ�l�î�ì�î�ï���í�í�W�î�õ �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ò�ì�X�ð �ó�ô�X�î �ò�ò�X�í �ñ�î�X�ò �����r�X�r �ò�ñ�X�î �ò�ð�X�í �ñ�ô�X�ñ �ñ�ð�X�ï �ñ�î�X�õ �r�r�r�r �r�r�r�r�r �í�ì�õ�ò�ð�ó�ô�X�í�õ�ò
�í�ï �í�í�l�í�ñ�l�î�ì�î�ï���í�í�W�ï�ì �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�õ�X�ñ �ó�ó�X�ï �ò�ð�X�ô �ñ�î �����r�X�r �ò�ð�X�ð �ò�ï�X�ï �ñ�ó�X�í �ñ�ï�X�ñ �ñ�ï �r�r�r�r �r�r�r�r�r �ô�õ�í�î�ñ�ì�X�õ�ï�ô�í
�í�ð �í�í�l�í�ñ�l�î�ì�î�ï���í�í�W�ï�í �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ò�ñ�X�î �ô�ï �ó�ñ�X�õ �ð�õ�X�î �����r�X�r �ó�ñ�X�ï �ò�ó�X�õ �ñ�ô �ñ�ì�X�í �ð�õ�X�ó �r�r�r�r �r�r�r�r�r �ï�ï�í�í�ï�í�í�X�î�í�ñ
�í�ñ �í�í�l�í�ñ�l�î�ì�î�ï���í�í�W�ï�î �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�ó�X�ñ �ó�ñ�X�ï �ò�ð�X�ò �ð�õ�X�ð �����r�X�r �ò�ï�X�ô �ò�í�X�ï �ñ�ñ�X�ò �ñ�ì�X�ð �ñ�ì �r�r�r�r �r�r�r�r�r �ñ�ò�î�ï�ð�í�X�ï�î�ñ�î
�í�ò �í�í�l�í�ñ�l�î�ì�î�ï���í�í�W�ï�ï �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�ô�X�ð �ó�ò�X�î �ò�ï �ð�õ�X�ð �����r�X�r �ò�ï �ò�î�X�ñ �ñ�ò�X�ô �ñ�ì�X�ð �ñ�ì�X�í �r�r�r�r �r�r�r�r�r �ò�õ�í�ô�ï�ì�X�õ�ó�ì�õ
�í�ó �í�í�l�í�ñ�l�î�ì�î�ï���í�í�W�ï�ð �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�õ�X�î �ó�ó �ò�ð�X�ô �ñ�ì�X�í �����r�X�r �ò�ð�X�ï �ò�ï�X�ñ �ñ�ó�X�ô �ñ�ì�X�õ �ñ�ì�X�ñ �r�r�r�r �r�r�r�r�r �ô�ï�í�ó�ò�ï�X�ó�ó�í�í
�í�ô �í�í�l�í�ñ�l�î�ì�î�ï���í�í�W�ï�ñ �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�ò�X�ò �ó�ð�X�ð �ò�ð�X�í �ð�õ�X�î �����r�X�r �ò�ï�X�ð �ò�ì �ñ�ð�X�ð �ð�õ�X�õ �ð�õ�X�ñ �r�r�r�r �r�r�r�r�r �ð�ñ�ó�ì�ô�ô�X�í�ô�õ�ò
�í�õ �í�í�l�í�ñ�l�î�ì�î�ï���í�í�W�ï�ò �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�ï �ó�ì�X�ô �ñ�ó�X�ï �ð�ô�X�ò �����r�X�r �ñ�ó �ñ�ñ�X�ñ �ñ�î�X�ñ �ð�õ�X�ó �ð�õ�X�î �r�r�r�r �r�r�r�r�r �í�õ�õ�ñ�î�ò�X�î�ï�í�ñ
�î�ì �í�í�l�í�ñ�l�î�ì�î�ï���í�í�W�ï�ó �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�ô�X�ð �ó�ò�X�î �ò�ð�X�í �ñ�ì�X�ó �����r�X�r �ò�î�X�ó �ò�í�X�ó �ñ�ó�X�ó �ñ�î�X�ð �ñ�í�X�ô �r�r�r�r �r�r�r�r�r �ò�õ�í�ô�ï�ì�X�õ�ó�ì�õ
�î�í �í�í�l�í�ñ�l�î�ì�î�ï���í�í�W�ï�ô �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�ô�X�î �ó�ò �ò�ð�X�ô �ð�ó�X�ï �����r�X�r �ò�ð�X�ô �ò�ï�X�ð �ñ�ï�X�ò �ð�õ�X�ô �ð�õ �r�r�r�r �r�r�r�r�r �ò�ò�ì�ò�õ�ï�X�ð�ð�ô
�î�î �í�í�l�í�ñ�l�î�ì�î�ï���í�í�W�ï�õ �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ò�î�X�ñ �ô�ì�X�ï �ó�í�X�ñ �ñ�ï�X�ð �����r�X�r �ò�õ�X�ò �ò�ò�X�ó �ñ�ô�X�ô �ñ�ñ�X�õ �ñ�ð�X�ô �r�r�r�r �r�r�r�r�r �í�ó�ó�ô�î�ó�õ�X�ð�í
�î�ï �í�í�l�í�ñ�l�î�ì�î�ï���í�í�W�ð�ì �ì�ì�����ì�ì�W�ì�ì�W�ì�ò�X�õ �ñ�ñ �ò�ï�X�ð �ñ�ó�X�ò �ñ�ï�X�í �����r�X�r �ñ�ò�X�õ �ñ�ò�X�õ �ñ�ñ�X�ï �ñ�ï �ñ�ï �r�r�r�r �r�r�r�r�r �ï�í�ò�î�î�ó�X�ó�ò�ò
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�í �í�í�l�í�ñ�l�î�ì�î�ï���í�í�W�ñ�õ �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ð�ì�X�ð �ñ�ô�X�î �ð�ô�X�ï �ï�ó�X�ï �����r�X�r �ð�ñ�X�ñ �ð�í�X�î �ï�õ�X�ò �ï�ó�X�ñ �ï�ó�X�ð �r�r�r�r �r�r�r�r�r �í�ì�õ�ò�ð�X�ó�ô�í�õ�ò
�î �í�í�l�í�ñ�l�î�ì�î�ï���í�î�W�ì�ì �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ð�î�X�í �ñ�õ�X�õ �ð�ò�X�ô �ï�õ�X�ó �����r�X�r �ð�ò �ð�ð�X�ð �ð�í�X�î �ï�õ�X�õ �ï�õ�X�ô �r�r�r�r �r�r�r�r�r �í�ò�î�í�ô�X�í�ì�ì�õ�ó
�ï �í�í�l�í�ñ�l�î�ì�î�ï���í�î�W�ì�í �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ð�ð�X�í �ò�í�X�õ �ð�õ�X�ð �ï�õ�X�õ �����r�X�r �ð�ô�X�ð �ð�ó�X�ñ �ð�î �ð�ì�X�ñ �ð�ì�X�ï �r�r�r�r �r�r�r�r�r �î�ñ�ó�ì�ï�X�õ�ñ�ó�ô�ï
�ð �í�í�l�í�ñ�l�î�ì�î�ï���í�î�W�ì�î �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ð�î�X�ò �ò�ì�X�ð �ð�ô�X�ð �ï�õ�X�ð �����r�X�r �ð�ñ�X�ó �ð�ñ�X�ï �ð�í�X�î �ð�ì�X�ð �ð�ì�X�ï �r�r�r�r �r�r�r�r�r �í�ô�í�õ�ó�X�ì�ì�ô�ñ�õ
�ñ �í�í�l�í�ñ�l�î�ì�î�ï���í�î�W�ì�ï �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ï�õ�X�õ �ñ�ó�X�ó �ð�ð�X�ó �ï�ô �����r�X�r �ð�ï�X�ð �ð�í�X�í �ï�õ�X�ï �ï�ô�X�ñ �ï�ô�X�î �r�r�r�r �r�r�r�r�r �õ�ó�ó�î�X�ï�ó�î�î�í
�ò �í�í�l�í�ñ�l�î�ì�î�ï���í�î�W�ì�ð �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ï�õ�X�ï �ñ�ó�X�í �ð�í�X�ï �ï�ó�X�ò �����r�X�r �ð�ì�X�õ �ð�ì�X�ò �ï�õ�X�ð �ï�ô�X�í �ï�ó�X�õ �r�r�r�r �r�r�r�r�r �ô�ñ�í�í�X�ï�ô�ì�ï�ô�î
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�ò �í�í�l�í�ñ�l�î�ì�î�ï���í�î�W�í�ì �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�ì�X�ô �ò�ô�X�ò �ñ�ð �ð�ñ�X�ò �����r�X�r �ñ�ï�X�ô �ñ�ï�X�ï �ñ�ì�X�ò �ð�ò�X�î �ð�ñ�X�ô �r�r�r�r �r�r�r�r�r �í�î�ì�î�î�ò�X�ð�ð�ï�ñ
�ó �í�í�l�í�ñ�l�î�ì�î�ï���í�î�W�í�í �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�ì�X�ñ �ò�ô�X�ï �ñ�ñ�X�õ �ð�ò�X�ï �����r�X�r �ñ�ð�X�õ �ñ�î�X�ñ �ð�õ�X�ñ �ð�ó�X�î �ð�ò�X�õ �r�r�r�r �r�r�r�r�r �í�í�î�î�ì�í�X�ô�ð�ñ�ð
�ô �í�í�l�í�ñ�l�î�ì�î�ï���í�î�W�í�î �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ð�õ�X�ñ �ò�ó�X�ï �ñ�ñ �ð�ð�X�ï �����r�X�r �ñ�ï�X�ñ �ñ�î�X�ð �ð�ô�X�ñ �ð�ð�X�ó �ð�ð�X�ñ �r�r�r�r �r�r�r�r�r �ô�õ�í�î�ñ�X�ì�õ�ï�ô�í
�õ �í�í�l�í�ñ�l�î�ì�î�ï���í�î�W�í�ï �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�ì�X�í �ò�ó�X�õ �ñ�ï�X�í �ð�ð�X�ñ �����r�X�r �ñ�ï�X�î �ñ�î�X�ó �ñ�ì �ð�ñ�X�ï �ð�ð�X�ô �r�r�r�r �r�r�r�r�r �í�ì�î�ï�î�õ�X�î�õ�õ�î
�í�ì �í�í�l�í�ñ�l�î�ì�î�ï���í�î�W�í�ð �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�í�X�í �ò�ô�X�õ �ñ�ï�X�ó �ð�ó�X�ó �����r�X�r �ñ�ï�X�í �ñ�î�X�ô �ñ�ì�X�õ �ð�ô�X�ò �ð�ô �r�r�r�r �r�r�r�r�r �í�î�ô�ô�î�ð�X�õ�ñ�ñ�î
�í�í �í�í�l�í�ñ�l�î�ì�î�ï���í�î�W�í�ñ �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ð�ô�X�ñ �ò�ò�X�ï �ñ�ï�X�ï �ð�ï�X�í �����r�X�r �ñ�î�X�î �ñ�î �ð�ó�X�ó �ð�ï�X�ò �ð�ï�X�ñ �r�r�r�r �r�r�r�r�r �ó�ì�ó�õ�ð�X�ñ�ó�ô�ð�ð
�í�î �í�í�l�í�ñ�l�î�ì�î�ï���í�î�W�í�ò �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�ð�X�í �ó�í�X�õ �ò�ì�X�ï �ð�ò�X�õ �����r�X�r �ñ�ô �ñ�ó�X�ò �ñ�î�X�ñ �ð�õ�X�î �ð�ô�X�ð �r�r�r�r �r�r�r�r�r �î�ñ�ó�ì�ï�õ�X�ñ�ó�ô�ï�í�ñ���u�]�v���>���‹
�í�ï �í�í�l�í�ñ�l�î�ì�î�ï���í�î�W�í�ó �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�î�X�ó �ó�ì�X�ñ �ñ�ô�X�î �ð�ô�X�î �����r�X�r �ñ�ñ�X�ð �ñ�ð�X�õ �ñ�î�X�ï �ð�õ�X�î �ð�ô�X�ô �r�r�r�r �r�r�r�r�r �í�ô�ò�î�ì�ô�X�ó�í�ï�ó�ñ�ï�X�õ
�í�ð �í�í�l�í�ñ�l�î�ì�î�ï���í�î�W�í�ô �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�î�X�ñ �ó�ì�X�ï �ñ�ñ�X�ñ �ð�ó�X�ó �����r�X�r �ñ�ñ �ñ�ð�X�ó �ñ�î�X�ð �ð�õ�X�ñ �ð�ô�X�í �r�r�r�r �r�r�r�r�r �í�ó�ó�ô�î�ó�X�õ�ð�í
�í�ñ �í�í�l�í�ñ�l�î�ì�î�ï���í�î�W�í�õ �ì�ì�����ì�ì�W�ì�í�W�ì�ì�X�ì �ñ�ï�X�ð �ó�í�X�î �ñ�ò�X�ñ �ð�ó�X�ó �����r�X�r �ñ�ñ�X�õ �ñ�ñ�X�õ �ñ�ï�X�ñ �ð�õ�X�ò �ð�ô�X�ò �r�r�r�r �r�r�r�r�r �î�í�ô�ó�ó�ò�X�í�ò�î�ð
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