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EXECUTIVE SUMMARY 

This socioeconomic report is prepared in support of the proposed Republic Wind Farm (“the Facility”), a wind-powered 

electric generation facility in Sandusky and Seneca Counties of the State of Ohio (See Figure 1).  The Facility will 

consist of 58 turbines, along with access roads, electric collection cables, a Facility substation, laydown yards for 

construction staging, an operations and maintenance (O&M) facility, and up to six meteorological towers. The Facility 

layout is illustrated in Figure 2.  The energy generated at the Facility will deliver power to a single point of 

interconnection (POI) on the existing Fremont Center – Tiffin Center 138 kilovolt (kV) transmission line.  The Facility 

will have an installed capacity of up to 198 megawatts (MW) and will deliver up to 640,000 megawatt-hours (MWh) of 

electrical power to the regional power grid.   Construction is scheduled to begin in 2018.   

The focus of this report is to assess the potential socioeconomic impacts of this Facility on local municipalities within a 

5-mile radius from the Facility (“the Study Area”; see Figure 1), as well as across the State of Ohio.   This involves a 

review of the past and current demographic and economic characteristics and trends in the Study Area, which includes 

23 municipalities, and (where applicable) those of the greater region.  The regional economy surrounding the Study 

Area is shaped in large part by the agricultural industries of Erie, Huron, Sandusky, and Seneca Counties as well as 

the metropolitan areas in northern Ohio and further afield.  Potential impacts including those to employment, earnings, 

and overall economic output resulting from Facility construction and operation are assessed in light of socioeconomic 

conditions within the State of Ohio and the Study Area. 

In short, the Republic Wind Farm is expected to produce a positive economic impact throughout the state and on the 

communities within the Study Area.  Through lease payments to private landowners, short- and long-term job creation, 

and tax payments to each participating taxing jurisdiction, the Facility will supply a revenue stream to each of these 

jurisdictions without requiring significant services or expenditures on their behalf. 
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Part I: Introduction 

This socioeconomic report is prepared in support of the proposed Republic Wind Farm (“the Facility”), a wind-powered 

electric generation facility in Sandusky and Seneca Counties of the State of Ohio (See Figure 1).  The Facility will 

consist of 58 turbines, along with access roads, electric collection cables, a Facility substation, laydown yards for 

construction staging, an operations and maintenance (O&M) facility, and up to six meteorological towers. The Facility 

layout is illustrated in Figure 2.  The energy generated at the Facility will deliver power to a single point of 

interconnection (POI) on the existing Fremont Center – Tiffin Center 138 kilovolt (kV) transmission line.  The Facility 

will have an installed capacity of up to 198 megawatts (MW) and will deliver up to 640,000 megawatt-hours (MWh) of 

electrical power to the regional power grid.   Construction is scheduled to begin in early 2018.   

This analysis examines estimated impacts to the state and local economy generated from the construction and 

operation of the Facility.  It includes a review of existing demographic and economic characteristics in the area, as well 

as several trends affecting both. When such comparison is informative, state and federal demographic and economic 

data are also included. Unless noted otherwise, the Study Area for this report includes the following 23 municipalities 

in Erie, Huron, Sandusky, and Seneca Counties; all of which are found wholly or partially within a 5-mile radius of the 

Facility (the Study Area): 

" Village of Green Springs* 

" City of Bellevue*

" City of Clyde 

" City of Tiffin 

" Adams Township 

" Ballville Township 

" Bloom Township 

" Clinton Township 

" Green Creek Township 

" Groton Township 

" Hopewell Township 

" Jackson Township 

" Liberty Township 

" Lyme Township 

" Norwich Township 

" Pleasant Township 

" Reed Township 

" Scipio Township 

" Sherman Township 

" Thompson Township 

" Townsend Township 

" Venice Township 

" York Township 

*Note: The Village of Green Springs is geographically split between Sandusky and Seneca Counties. The City of 

Bellevue is geographically split between Erie, Huron, and Sandusky Counties 
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Part II of this report provides an examination of population trends within the State of Ohio and the Study Area, from 

1990 through 2010, including projected population growth through 2030.  In addition, Part II provides data regarding 

the civilian labor force for 2016 by state and county (latest data available).  Part III reviews the types of potential impacts 

that could be experienced throughout the region, including those regarding housing demand, commercial and industrial 

employment, and transportation networks.  Part IV describes the methods of analysis of potential economic benefits 

provided within this report, including an overview of the Job and Economic Development Impact (JEDI) Wind Model. 

This model was created by MRG & Associates, under contract with the National Renewable Energy Laboratory and is 

an industry standard for economic impact investigation. This is followed by the JEDI results (Part V), which describes 

the jobs created by the construction and operation of the Facility, as well as a summary of payments to landowners as 

a result of land leases for turbines.  Part VI reviews potential impacts of the Facility from the perspective of local taxing 

jurisdictions.  The findings of this report are summarized in Part VII, which is followed by a bibliography of cited sources 

in Part VIII.
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Part II: Socioeconomic Profile 

1. Population trends 

Census data reveals that these communities have experienced a varied history of small population growth and decline 

over the past two decades. The 2010 population for the State of Ohio and Erie, Huron, Sandusky, and Seneca Counties 

is shown in Table 1 below. Ohio showed a notable increase in population (6.36%), mirrored by Huron County’s 

comparable population increase of 6.0% from 1990 to 2010. Meanwhile however with Erie County experienced a much 

smaller population increase of 0.4% during the same time span and Sandusky and Seneca Counties experienced an 

overall decrease in population, -1.6% and -5.0%, respectively. As indicated in Table 2, a majority of the local 

municipalities also demonstrate a general decrease in population from 2000 to 2015. Notable exceptions include more 

urban settings, such as the Village of Green Springs, which experienced a population increase of 50.6% over the same 

time span.   The City of Tiffin is the largest of the 23 municipalities within a 5-mile radius of the proposed turbines, and 

has experienced only a small decline of growth (-1.9%) (Table 2). 

Table 1: Population Trends 

County 1990 Population 2000 Population 2010 Population % Change 1990-2010 

Erie County 76,779 79,551 77,079 0.4% 

Huron County 56,240 59,487 59,626 6.0% 

Sandusky County 61,963 61,792 60,944 -1.6% 

Seneca County 59,733 58,683 56,745 -5.0% 

State of Ohio 10,847,115 11,353,140 11,536,504 6.36% 

Source: U.S. Census Bureau, Decennial Census 

For the purposes of this report, the trends experienced by each community from 2000 to 2015 are expected to continue 

regardless of whether the proposed Facility is built.  Over the next two decades, the total population within the Study 

Area is projected to increase by 2% from 2010 to 2030, from 71,927 to 73,369; compared to the projected statewide 

increase of 4% during the same time span. Meanwhile, county population projections are expected to decline between 

the same time span.  Seneca County is projected to experience the greatest decrease in population (-11%) from 2010-

2030, while Huron County is projected to experience only a -3% decline in population during the same time span (see 

Table 1). 
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Table 2: Population Projections 

Jurisdiction within 5-Miles 
Radius of Facility 

2000 
Pop. 

2010 
Pop. 

2015 
Pop. 

% Change 
2000-2015 

Est. 2020 
Pop. 

Est. 2030 
Pop. 

% Change 
2010-2030 

City of Bellevue (Erie 
County)1 - - 26 - - - - 

City of Bellevue (Huron 
County) 

3,841 3,673 3,613 -5.9% 3,399 3,197 -13.0% 

City of Bellevue (Sandusky 
County) 

4,352 4,527 4,470 2.7% 4,591 4,716 4.2% 

City of Clyde 6,064 6,325 6,305 4.0% 6,556 6,816 7.8% 

City of Tiffin 18,135 17,963 17,793 -1.9% 17,457 17,128 -4.6% 

Adams Township 1,337 1,320 1,435 7.3% 1,540 1,653 25.2% 

Ballville Township 6,395 5,985 5,911 -7.6% 5,464 5,050 -15.6% 

Bloom Township 1,937 1,799 1,591 -17.9% 1,307 1,073 -40.3% 

Clinton Township 4,188 4,109 4,052 -3.2% 3,920 3,793 -7.7% 

Green Creek Township2 - 3,646 3,520 -3.5% 3,398 3,281 -10.0% 

Groton Township 1,384 1,427 1,344 -2.9% 1,305 1,267 -11.2% 

Hopewell Township 2,874 2,774 2,725 -5.2% 2,584 2,450 -11.7% 

Jackson Township 1,609 1,608 1,702 5.8% 1,800 1,904 18.4% 

Liberty Township 2,340 2,035 2,184 -6.7% 2,038 1,903 -6.5% 

Lyme Township 968 853 690 -28.7% 492 351 -58.9% 

Norwich Township 1,072 1,070 1,176 9.7% 1,290 1,415 32.3% 

Pleasant Township 1,685 1,635 1,397 -17.1% 1,158 960 -41.3% 

Reed Township 949 848 820 -13.6% 709 612 -27.8% 

Scipio Township 1,831 1,729 1,704 -6.9% 1,586 1,476 -14.6% 

Sherman Township 501 510 405 -19.2% 327 265 -48.1% 

Thompson Township 1,422 1,443 1,446 1.7% 1,470 1,495 3.6% 

Townsend Township 1,670 1,620 1,327 -20.5% 1,054 838 -48.3% 

Venice Township 1,871 1,758 1,737 -7.2% 1,613 1,497 -14.8% 

York Township 2,512 2,532 2,516 0.2% 2,520 2,524 -0.3% 

Village of Green Springs 599 738 902 50.6% 1,358 2,045 177.1% 

Total3 69,536 71,927 70,791 1.8% 72,069 73,369 2.0% 

Source: U.S. Census Bureau, 2000 and 2010 Decennial Census and American Community Survey 5-Year Estimates 2011-2015, projections 
derived from each municipality’s respective 2000-2015 growth rates. 

Although construction employment related to the construction of the Facility will be substantial, this employment is 

relatively short term and is not expected to result in the permanent relocation of construction workers to the area; 

1 Denotes that entity did not exist as currently structured on April 1, 2010, Census Day 
2 Denotes that entity did not exist as currently structured on April 1, 2010, Census Day, % change is calculated from 2010-2015. 
3 Totals calculated by formula, may reflect rounding errors. 
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therefore, the Facility is not anticipated to generate significant population growth within the Study Area.  The number 

of potential short- and long-term employment opportunities associated with the construction and operation of the Facility 

is discussed in further detail below.   

2. Employment statistics 

Table 3 illustrates the size of the local labor force in counties located either wholly or partially within 5 miles of the 

proposed Facility, as well as the broader State of Ohio.  The total annual unemployment rate for Sandusky and Seneca 

Counties has been relatively consistent with that of the state over the last two years; however, the total annual 

unemployment rate for Erie and Huron Counties has been slightly higher compared to that of the state.  Annual average 

unemployment rates have decreased both statewide and countywide from 2014 to 2016. Table 4a through Table 4e 

illustrates employment figures in the State of Ohio and Erie, Huron, Sandusky, and Seneca Counties broken down by 

sector for 2015.  

Table 3: Local Labor Force and Unemployment  

Place 
Labor 
Force 

Employed Unemployed 
Unemployment 

rate 

Unemployment 
rate, 2015 
(annual) 

Unemployment 
rate, 2014 
(annual) 

Erie County 37,127 35,100 2,027 5.5% 5.5% 6.4% 

Huron County 27,864 26,063 1,801 6.5% 6.6% 8.0% 

Sandusky County 30,908 29,465 1,443 4.7% 4.8% 5.7% 

Seneca County 27,164 25,855 1,309 4.8% 4.8% 5.7% 

State of Ohio 5,713,088 5,430,790 282,298 4.9% 4.9% 5.8% 

Note: Not Seasonally Adjusted; Source: U.S. Bureau of Labor Statistics, 2016.   
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Table 4a: Employment and Payroll by NAICS Sector in the State of Ohio 

NAICS code description 
Paid employees for pay 
period including March 

12, 2015 

First-quarter payroll 
($1,000) 

Annual payroll 
($1,000) 

Total 
establishments 

Total for all sectors 4,719,985 52,632,423 213,161,303 251,668 

Agriculture, forestry, fishing 
and hunting 

1,204 8,631 39,876 269 

Mining, quarrying, and oil and 
gas extraction 

12,932 209,203 782,917 743 

Utilities 23,839 772,796 2,334,102 667 

Construction 179,883 2,139,534 10,690,205 19,731 

Manufacturing 663,884 9,079,228 36,324,428 14,139 

Wholesale trade 235,573 3,588,415 14,334,142 14,035 

Retail trade 565,140 3,521,203 14,591,663 36,339 

Transportation and 
warehousing 

171,286 1,902,972 8,103,911 7,448 

Information 84,415 1,472,345 5,770,568 3,752 

Finance and insurance 241,764 5,486,773 18,452,171 17,247 

Real estate and rental and 
leasing 

65,324 839,757 3,144,738 10,075 

Professional, scientific, and 
technical services 

250,042 3,924,804 16,715,335 24,087 

Management of companies and 
enterprises 

150,099 4,165,339 15,062,999 2,186 

Administrative and support and 
waste management and 
remediation services 

397,326 2,874,844 12,629,484 13,526 

Educational services 120,934 820,867 3,369,061 3,089 

Health care and social 
assistance 

824,772 8,466,783 35,979,928 28,976 

Arts, entertainment, and 
recreation 

67,047 480,459 2,442,370 3,766 

Accommodation and food 
services 

461,895 1,580,929 6,927,919 23,697 

Other services (except public 
administration) 

202,085 1,295,507 5,456,190 27,493 

Industries not classified 541 2,034 9,296 403 

Source: U.S. Census Bureau, 2015
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Table 4b: Employment and Payroll by NAICS Sector in Erie County 

NAICS code description 
Paid employees for 
pay period including 

March 12, 2015 

First-quarter payroll 
($1,000) 

Annual payroll 
($1,000) 

Total 
establishments 

Total for all sectors 30,596 261,881 1,152,632 1,854 

Agriculture, forestry, fishing and 
hunting 

a D D 3 

Mining, quarrying, and oil and 
gas extraction 

115 522 2,867 5 

Utilities b D D 5 

Construction 782 8,596 46,306 130 

Manufacturing 6,718 81,201 334,553 97 

Wholesale trade 1,151 12,840 57,368 67 

Retail trade 4,683 24,899 108,351 306 

Transportation and 
warehousing 

618 5,963 28,668 44 

Information 466 3,877 15,919 20 

Finance and insurance 624 9,876 36,739 111 

Real estate and rental and 
leasing 

272 2,186 9,774 70 

Professional, scientific, and 
technical services 

623 8,602 35,667 112 

Management of companies and 
enterprises 

198 2,816 10,935 13 

Administrative and support and 
waste management and 
remediation services 

611 4,248 21,754 80 

Educational services 356 2,029 8,349 25 

Health care and social 
assistance 

4,886 46,861 201,401 221 

Arts, entertainment, and 
recreation 

1,272 20,713 106,854 71 

Accommodation and food 
services 

6,017 19,665 97,837 267 

Other services (except public 
administration) 

1,134 5,377 23,546 204 

Industries not classified 7 19 24 3 

a: 0-19 employees 
b: 20-99 employees 
D: Withheld to avoid disclosing data for individual companies; data are included in higher level totals. 
Source: U.S. Census Bureau, 2015 
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Table 4c: Employment and Payroll by NAICS Sector in Huron County 

NAICS code description 
Paid employees for 
pay period including 

March 12, 2015 

First-quarter payroll 
($1,000) 

Annual payroll 
($1,000) 

Total 
establishments 

Total for all sectors 16,689 145,737 668,873 1,132 

Agriculture, forestry, fishing and 
hunting 

a D D 2 

Mining, quarrying, and oil and 
gas extraction 

- - - - 

Utilities b D D 3 

Construction 1135 13530 96336 128 

Manufacturing 4895 53,647 231,826 86 

Wholesale trade 631 6,764 30,745 49 

Retail trade 2,157 12,227 52,130 174 

Transportation and 
warehousing 

798 8,651 39,183 38 

Information 135 1,607 6,731 17 

Finance and insurance 428 4,878 18,711 72 

Real estate and rental and 
leasing 

143 965 4,127 43 

Professional, scientific, and 
technical services 

406 3,306 13,984 80 

Management of companies and 
enterprises 

b D D 2 

Administrative and support and 
waste management and 
remediation services 

371 1,749 8,354 39 

Educational services 85 330 1,455 10 

Health care and social 
assistance 

2743 27,162 115,889 98 

Arts, entertainment, and 
recreation 

110 717 3,590 16 

Accommodation and food 
services 

1,555 4,036 18,370 111 

Other services (except public 
administration) 

986 4,750 20,282 163 

Industries not classified a D D 1 

a: 0-19 employees 
b: 20-99 employees 
D: Withheld to avoid disclosing data for individual companies; data are included in higher level totals. 
Source: U.S. Census Bureau, 2015 
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Table 4d: Employment and Payroll by NAICS Sector in Sandusky County 

NAICS code description 
Paid employees for 
pay period including 

March 12, 2015 

First-quarter payroll 
($1,000) 

Annual payroll 
($1,000) 

Total 
establishments 

Total for all sectors 23,195 199,723 848,385 1,321 

Agriculture, forestry, fishing and 
hunting 

4 36 736 4 

Mining, quarrying, and oil and 
gas extraction 

c D D 3 

Utilities 43 1021 3752 4 

Construction 951 8,820 50,951 145 

Manufacturing 9,031 98,612 406,383 106 

Wholesale trade 699 7,696 31,861 53 

Retail trade 2,491 14,558 60,862 197 

Transportation and 
warehousing 

915 9,831 42,732 56 

Information 144 1,266 5,497 12 

Finance and insurance 488 5,581 21,429 79 

Real estate and rental and 
leasing 

166 1,063 4,345 37 

Professional, scientific, and 
technical services 

404 3,612 15,089 77 

Management of companies and 
enterprises 

129 2,197 10,360 5 

Administrative and support and 
waste management and 
remediation services 

736 5,645 23,072 60 

Educational services 65 267 1,136 9 

Health care and social 
assistance 

3,467 25,906 108,764 176 

Arts, entertainment, and 
recreation 

254 887 4,726 24 

Accommodation and food 
services 

1,983 5,105 23,744 120 

Other services (except public 
administration) 

1,049 4,924 20,948 153 

Industries not classified a D D 1 

a: 0-19 employees 
c: 100-249 employees 
D: Withheld to avoid disclosing data for individual companies; data are included in higher level totals. 
Source: U.S. Census Bureau, 2015 
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Table 4e: Employment and Payroll by NAICS Sector in Seneca County 

NAICS code description 
Paid employees for 
pay period including 

March 12, 2015 

First-quarter payroll 
($1,000) 

Annual payroll 
($1,000) 

Total 
establishments 

Total for all sectors 17,109 135,030 571,777 1,128 

Agriculture, forestry, fishing and 
hunting 

b D D 2 

Mining, quarrying, and oil and 
gas extraction 

59 569 3,000 5 

Utilities 101 2153 7699 7 

Construction 849 7,914 42,559 117 

Manufacturing 4,208 49,430 197,917 72 

Wholesale trade 821 9,326 39,169 52 

Retail trade 2,315 14,305 57,401 168 

Transportation and 
warehousing 

559 5,088 22,629 51 

Information 137 1,095 4,228 13 

Finance and insurance 409 5,251 20,931 66 

Real estate and rental and 
leasing 

79 516 2,306 27 

Professional, scientific, and 
technical services 

385 2,803 11,889 66 

Management of companies and 
enterprises 

81 1,410 6,814 7 

Administrative and support and 
waste management and 
remediation services 

325 2,180 11,018 39 

Educational services 1697 9,624 40,030 11 

Health care and social 
assistance 

2,680 15,755 69,789 137 

Arts, entertainment, and 
recreation 

187 403 2,194 16 

Accommodation and food 
services 

1,389 3,546 16,009 106 

Other services (except public 
administration) 

805 3,447 15,121 163 

Industries not classified 2 16 69 3 

b: 20-99 employees 
D: Withheld to avoid disclosing data for individual companies; data are included in higher level totals. 
Source: U.S. Census Bureau, 2015
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Part III: Regional Development Impacts 

The regional economy surrounding the Study Area is shaped in large part by the agricultural industries of Erie, Huron, 

Sandusky, and Seneca Counties. While the Study Area is predominantly rural, the City of Toledo (west of the Study 

Area) and the City of Cleveland (east of the Study Area), both significant metropolitan regions, are each in relative 

proximity to the Study Area. Erie, Huron, Sandusky, and Seneca Counties are primarily agricultural in nature. The 

regional context for the development of this Facility is discussed in further detail below, concentrating on three primary 

components: housing, commercial and industrial development, and transportation.  In addition, the compatibility of the 

proposed Facility with regional developmental goals and plans is reviewed.   

1. Housing 

As with all sectors of the economy, the housing market throughout the region has felt the impact of population loss.  

Owner-occupied vacancy rates in Erie, Huron, Sandusky, and Seneca Counties (ranging from 2.0% to 2.3%) are 

slightly higher than the statewide average of 1.9%. The rental vacancy rate in Huron County (11.7%), Sandusky County 

(9.7%), and Seneca County (7.1%) is substantially higher than the statewide average of 6.5%, while the rental vacancy 

rate in Erie County is only 0.1% higher than the statewide average.   

Erie, Huron, Sandusky, and Seneca Counties feature a median monthly gross rent level of $707, $630, $634, $645, 

respectively, all of which is below the statewide average of $730/month. Each county has a lower than statewide 

percentage of households whose rent accounts for more than 35% of their household income.  In addition, the median 

housing values of Huron, Sandusky, and Seneca Counties are below the statewide average of $129,900, while Erie 

County’s median housing value ($131,400) is slightly above the statewide average. 

It is estimated that 13,631 housing units within Erie, Huron, Sandusky, and Seneca Counties are currently vacant.  

Given these figures, in addition to the population projections discussed in Part II of this report, it is not expected that 

the development of the Facility will have a significant impact on the regional housing market.  While the Facility 

development may not represent a widespread boom for rental property owners, it is worth noting that the availability of 

vacant rental housing also indicates that the Facility should not have a destabilizing effect on current renters.   
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Table 5: Study Area Housing Characteristics 

Municipality/County/
State 

Total 
housing 

units 

Occupied 
units 

Vacant 
units 

Vacancy rate Median 
housing 
value of 
owner-

occupied 
units 

Median 
gross 
rent 

(monthly) 

% of 
household

s with 
gross rent 
> 35% of 

household 
income 

Home
-

owner 
Rental 

Village of Green 
Springs 

 265   256   9  0.0% 0.0% $82,700 $835 52.9%

City of Bellevue  
(Erie County) 

 13   13  0 0.0% 0.0% (x) (x) (x)

City of Bellevue 
(Huron County) 

 1,662   1,451   211  2.6% 22.2% $89,900 $644 22.8% 

City of Bellevue 
(Sandusky County) 

 1,973   1,756   217  3.8% 6.3% $98,400 $620 21.6% 

City of Clyde  2,806   2,484   322  5.4% 4.6% $94,900 $630 42.2% 

City of Tiffin  7,403   6,593   810  1.6% 9.1% $91,600 $657 36.4% 

Adams Township  585   529   56  0.0% 0.0% $131,300 $647 10.8% 

Ballville Township  2,898   2,638   260  1.6% 16.8% $143,500 $683 31.9% 

Bloom Township  664   630   34  0.0% 9.5% $84,800 $539 38.0% 

Clinton Township  1,912   1,812   100  2.2% 3.9% $135,400 $639 34.1% 

Green Creek 
Township 

 1,478   1,427   51  0.0% 0.0% $97,100 $650 6.9% 

Groton Township  570   553   17  0.0% 0.0% $145,700 (x) 0.0% 

Hopewell Township  1,167   1,017   150  0.0% 0.0% $114,800 $752 19.0% 

Jackson Township  651   596   55  0.9% 0.0% $126,500 $621 48.1% 

Liberty Township  925   863   62  2.6% 0.0% $83,700 $659 48.2% 

Lyme Township  296   288   8  0.0% 0.0% $153,500 (x) 0.0% 

Norwich Township  439   414   25  0.0% 22.7% $126,300 $821 89.9% 

Pleasant Township  622   547   75  3.4% 0.0% $125,000 $784 7.0% 

Reed Township  346   310   36  0.0% 0.0% $95,000 $1,043 15.9% 

Scipio Township  769   702   67  1.0% 0.0% $123,000 $715 34.5% 

Sherman Township  182   167   15  0.0% 0.0% $138,300 (x) 0.0% 

Thompson Township  522   455   67  7.3% 0.0% $131,800 (x) (x)

Townsend Township  713   480   233  12.6% 21.8% $125,700 $639 0.0% 

Venice Township  857   697   160  7.5% 13.3% $88,300 $700 25.8% 

York Township  1,013   951   62  0.0% 0.0% $138,400 $695 31.7% 

Erie County  37,739   31,767  5,972 2.1% 6.4% $131,400 $707 32.8% 

Huron County  25,134   22,527   2,607  2.0% 11.7% $116,100 $630 33.4% 

Sandusky County  26,257   23,626   2,631  2.3% 9.7% $110,100 $634 39.4% 

Seneca County  23,959   21,538   2,421  2.1% 7.1% $96,900 $645 36.3% 

Ohio Statewide 5,140,902 4,585,084 555,818 1.9% 6.5% $129,900 $730 40.3% 

Source: U.S. Census Bureau, American Community Survey 5-Year Estimates 2011-2015. (x) = data unavailable 
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2. Commercial and Industrial Development 

The diversification of Ohio’s energy portfolio will have significant and positive economic impacts beyond a reduced 

dependence on coal imported from outside of the state.  The Environment Ohio Research & Policy Center estimated 

that if the State of Ohio increased wind power production to 20% of the state’s total energy portfolio by 2020, such 

development would create 3,100 permanent, full-time positions within the state, and result in cumulative wages totaling 

$3.7 billion.  This same analysis estimated that such a commitment would result in an increase in gross state product 

of approximately $8.2 billion by 2020 (Environment Ohio, 2007).   

These impacts are principally due to the impact of wind energy development on the manufacturing sector.  The State 

of Ohio is uniquely positioned to take advantage of advanced manufacturing opportunities for the development and 

distribution of wind power technology, according to the Renewable Energy Policy Project’s (2004) report, “Wind Turbine 

Development: Location of Manufacturing Activity.”  This analysis estimates that if the United States were to invest $50 

billion into 50,000 MW of new wind power production, Ohio manufacturers could stand to create 11,688 jobs in wind 

turbine and related manufacturing, accounting for 1.95% of the total investment; by way of comparison, the American 

Wind Energy Association estimates that the State of Ohio alone has enough wind resources to generate nearly 359 

MW at 80m hub height and 110,439 MW at 110m hub height of onshore wind energy (AWEA, 2015). 

The Environmental Law & Policy Center estimated that the State of Ohio is currently home to 106 wind power supply 

chain businesses, providing 1,000 to 2,000 jobs throughout the state (ELPC, 2011).  Wind energy technology 

manufacturing opportunities include rotors, controls, drive trains, generators, and towers.  Several of these 

manufacturers and other wind power-related businesses are located in the Greater Cleveland Region (AWEA, 2015).   

Specific short- and long-term economic impacts of this Facility on commercial and industrial development throughout 

the region are described in further detail in Part V of this report.   

3. Transportation 

The region surrounding the Facility features numerous Interstates, U.S, and State highways, as well as county and 

local roadway networks, in addition to freight rail lines and small airports.  These facilities are described in further detail 

below.  The main transportation route to the Facility is I-80/90 (Ohio Turnpike), which runs just north of the 5-mile Study 

Area. U.S. Route 20 (north) and State Route 4 (east) run adjacent to the Facility. State Routes 53 and 269 provide 

direct access into the Facility. These and other primary routes facilitate transportation between the Facility and the 

surrounding metropolitan areas.  
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Workers coming to and from the site will most likely enter via State Route 4 or 20 from I-80/90.  Construction traffic 

bound for the substations will likely use State Route 53 as the primary route, while traffic bound for the Operations and 

Maintenance area will most likely use U.S. Route 20 as the primary route.  The proposed Facility is not expected to 

cause any substantial disruption to major transportation corridors serving the Study Area.  

Freight rail lines connect several of the municipalities throughout the Study Area. CSX and Norfolk Southern operate 

the majority of Ohio’s freight rail system, although smaller operators such as Ashland Railway, Northern Ohio and 

Western Railway, and Wheeling and Lake Erie Railway also operate in the area.  Study Area municipalities connected 

to freight rail lines include the Cities of Bellevue, Clyde, and Tiffin, the Townships of Adams, Ballville, Bloom, Clinton, 

Green Creek, Groton, Hopewell, Jackson, Liberty, Lyme, Norwich, Pleasant, Reed, Scipio, Thompson, Venice, and 

York, and the Village of Green Springs.  The rail system may be used for the transportation of a very small number of 

turbine component and equipment suppliers, but the Applicant does not anticipate making any modifications to the 

system.   

The Study Area is also in proximity to the Huron County Airport, the Sandusky County Regional Airport, the Seneca 

County Airport, the Bandit Field Airport, the Fremont Airport, the Fostoria Airport, the Weiker Airport, and the Willard 

Airport.  Construction and operation of the Facility will be designed according to Federal Aviation Administration (FAA) 

standards and are not expected to result in any adverse impacts to the regional air transportation network. The 

Applicant will file a notice of proposed construction or alteration (Form 7460-1) with the FAA to confirm the structure 

will not result in a substantial adverse impact.   

4. Local and Regional Plan Compatibility 

Several of the municipalities within the five-mile study area have adopted comprehensive land use plans, strategic 

downtown plans, and/or economic development plans.  Each of these are summarized below: 

" City of Bellevue Vision 2025 Comprehensive Master Plan: This plan, adopted in 2005 by the Bellevue 

City Council, identifies the need for a 20-year vision, in which the issues, concerns, goals, and priorities 

of the community are addressed through civic engagement.  High-paying job creation in the 

manufacturing sector, as well as the retention of existing jobs and the preservation of existing farming 

operations are goals and issues presented in the plan (City of Bellevue, 2005).  In terms of economic 

development, the Facility offers an opportunity for the use of local goods and services, including but not 

limited to labor, equipment, and maintenance.  In addition, the payments associated with land leases 

provide additional income for landowners, including agricultural producers, and in doing so, improves the 

economic conditions for existing farming practices.   
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" 2016 City of Tiffin Downtown Strategic Growth and Development Plan: This strategic plan complements 

the previously-created 2010 Strategic Downtown Tiffin Plan, which “creates urban design solutions with 

policy recommendations to invigorate the urban core and community as a whole, with a revitalized and 

enhanced downtown” (City of Tiffin, 2010).  Guided by revitalization principles for downtown areas and 

the local economy, the plan recommends that infill development utilize alternative energy when possible 

and support opportunities to develop local green tech industries.   While the Facility does not directly 

impact the downtown area, it is compatible with the strategic plan through its diversification of the region’s 

energy resource portfolio, adding resilience and reliability to the supply of energy resources to local 

businesses.  The Facility also offers an opportunity for the use of local goods and services, including 

those provided by businesses located in the downtown area.   

" 1995 Erie County Comprehensive Development Plan: This plan “determines the immediate and future 

needs of the community, and provides ways to allow the County to guide appropriate land uses to the 

most suited areas for that kind of development” (Erie County, 1995).  By analyzing the existing conditions 

and growth trends of the County, along with issues facing the region, the plan identifies goals for future 

land use and policy making.  The Facility is compatible with the Plan’s goal to “promote community 

development through the improvement of infrastructure that meets development demands”.  

" 2017 Huron County Comprehensive Land Use Plan: Originally developed in 2007 and last revised in 

2017, the Huron County Commissioners, the Huron County Comprehensive plan aims to manage future 

growth within the County to cohesively guide development patterns over the next thirty years.  A key goal 

is to promote Huron County as a development destination and to retain and expand existing businesses 

(Huron County, 2017).  The Facility is compatible with this goal due to the positive impacts it will create 

for the local economy.   

" 2013 Sandusky County Comprehensive Plan: This plan is an update to the 2003 Comprehensive Plan 

and is intended to be long-range plan used to guide growth and development using current existing 

condition, along with updated trends and priority project.  A major goal of the plan is to facilitate the 

economic health and growth of the County and its municipalities by expanding on the tax and employment 

base.  Furthermore, the plan “promotes and facilitates the proper placement and provision of energy 

infrastructure components throughout the County, including but not limited to wind farms and solar arrays” 

(Sandusky County, 2013).  The Facility is compatible with these goals, specifically the placement and 

provision of alternative energy infrastructure.   
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" 2011 Seneca County Comprehensive Economic Development Strategy: The plan is intended to position 

Seneca County as a “redevelopment area,” as defined by the EDA, and thus to make its political 

subdivisions eligible to apply from the EDA Public Works and other programs. As specified by the plan, 

“the assumptions, goals, and strategies laid out in the plan create a blueprint for the County’s overall 

economic development and a summary of what is considered the most effective and proactive, targeted 

strategy to improve the economic position and climate of Seneca County” (Seneca County, 2011).  The 

plan also specifies that the County recently approved a resolution to make Seneca County an “Alternative 

Energy Zone”, making it eligible for state tax incentives. The Facility is compatible with the plan’s priority 

action to improve the local economy and implement alternative energy.   

The Facility is located in an area that is largely rural in nature with a majority of impacts from the Facility construction 

and operation occurring on land used for agriculture. The economic benefits of the turbines for local agriculturalists, as 

well as their overall compatibility with farming practices, will support and aid in the preservation of local farming 

operations. Furthermore, the jobs and economic development created by Facility may help to create and retain existing 

local employment opportunities. Therefore, the development of this Facility is compatible with the goals and strategies 

of existing local and regional plans.  

5. Concurrent or secondary uses 

Facility components will be located on portions of leased land with existing rural residential or agricultural uses. These 

existing uses are expected to continue throughout the lifetime of the Facility.  
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Part IV: Assessing Job and Economic Development Impacts 

1. Jobs and Economic Development Impact (JEDI) Model 

The proposed Republic Wind Farm is anticipated to have local and statewide economic benefits. Wind power 

development, like other commercial development projects, can expand the local, regional, and statewide economies 

through both direct and indirect means. Income generated from direct employment during the construction and 

operation phases of the wind farm is used to purchase local goods and services, creating a ripple effect throughout the 

state. The job and economic impacts of the Facility were assessed using the Job and Economic Impact (JEDI) wind 

model. The JEDI model allows users to estimate exactly the jobs and economic development impacts from wind power 

generation projects for both the construction and operation phases of a proposed project (USDOE NREL, 2017). These 

economic development impacts, categorized by the levels of impact and indicators described below, include onsite 

jobs and earnings, economic output from these onsite earnings, local revenue/supply chain jobs and earnings, 

economic output from these local revenue/supply chain earnings, induced jobs and earnings, and economic output 

from these induced jobs and earnings.  The JEDI model was created by the National Renewable Energy Laboratory 

(NREL), a national laboratory of the United States Department of Energy. It then calculates the aforementioned 

indicators for each level of impact using project-specific data provided by the Applicant and geographically-defined 

multipliers. These multipliers are produced by IMPLAN Group, LLC using a software/database system called IMPLAN 

(IMpact analysis for PLANing), a widely-used and widely-accepted general input-output modeling software and data 

system that tracks unique industry groups in various levels of the regional data (IMPLAN Group, 2018). 

Using the JEDI wind model, this report analyzes three levels of impact that the proposed Facility may have on the 

economy: 

On-site labor impacts:  These are the direct impacts experienced by the companies/individuals residing in 

the State of Ohio engaged in the onsite construction and operation of the Facility. These values represent 

expenditure of dollars on labor (wages, salaries and associated expenses) by Facility onsite construction 

personnel as well as operation and maintenance (O&M) personnel.   On-site labor impacts do not reflect 

material expenditures. Most other input-output models consider this level as “direct impacts”, referring to 

changes in jobs, economic activity and earnings associated with the immediate impacts created by the 

investment, which would include the equipment installed onsite, the concrete used onsite, etc. However, the 

immediate economic impacts of the physical items used onsite, normally included in direct impacts, typically 

occur at some geographic distance from the project itself. Because of JEDI's focus on the local impacts of a 

Facility, only the labor associated with the on-site location of the Facility (Construction and Construction-

Related Services) is counted at this level.   



Republic Wind Farm 18 
Socioeconomic Report

Local revenue and supply chain impacts:  These impacts measure the estimated increase in demand for 

goods and services in industry sectors that supply or otherwise support the companies engaged in 

construction and operation (also known as “backward-linked” industries).  These measures account for the 

demand for goods and services such as turbine components, project analysis, legal services, financing, 

insurance, etc. Most other input-output models consider this level as “indirect impacts”, referring to economic 

impacts associated with linked sectors in the economy that are upstream of the direct impacts, such as 

suppliers of hardware used to make the equipment installed onsite or the concrete used onsite. However, 

because of JEDI’s focus on the local impacts of the Facility, labor for components of this Facility (e.g. turbine 

manufacturers) occurring at off-site locations is also counted in this level as a local revenue and supply chain 

impact. 

Induced impacts:  Induced impacts measure the estimated effect of increased household income resulting 

from the project.  Induced impacts reflect the reinvestment of earned wages, as measured throughout the first 

two levels of economic impact.  This reinvestment can occur anywhere within the local, regional, or state 

economy, on household goods, entertainment, food, clothing, transportation, etc.    

Each of these three levels of impact can be measured in terms of three indicators: jobs (as expressed through the 

increase in employment demand), the amount of money earned through those jobs, and the overall economic output 

associated with each level of economic impact.  These indicators are described in further detail:   

Jobs: Jobs refer to the increase in employment demand because of facility development.  These positions 

are measured across each level of impact, so that they capture the estimated number of jobs on site, in 

supporting industries, and in the businesses, that benefit from household spending.  For the purposes of this 

analysis, this term refers to the total number of year-long full-time equivalent (FTE) positions created by the 

Facility.  Persons employed for less than full time or less than a full year are included in this total, each 

representing a fraction of a FTE position (e.g. a half-time, year-round position is 0.5 FTE).   

Earnings: This measures the wages and salary compensation paid to the employees described above. 

Output: Output refers to the value of industry production in the state economy, across all appropriate sectors, 

associated with each level of impact.  For the manufacturing sector, output is calculated by total sales plus or 

minus changes in inventory.  For the retail sector, output is equal to gross profit margin.  For the service 

sector, it is equal to sales volume.  For example, output would include the profits incurred by those businesses 

that sell electrical transmission line, concrete, or motor vehicle fuel to the Applicant.    
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2. Methodology 

Calculating the number of jobs and economic output from a proposed facility using the JEDI model is a two-step 

process. The first step requires Facility-specific data inputs (such as year of construction, size of Facility, turbine size 

and location). Using this Facility-specific data, the JEDI model then creates a list of default values, which includes 

project cost values, default financial parameter values, default tax values, default lease payment values, and default 

local share of spending values. These default values are derived from 10 years of research by NREL, and stem from 

various sources, including interviews and surveys from leading project owners, developers, engineering and design 

firms, and construction firms active in the wind energy sector. The second step of the JEDI model methodology requires 

the review, and if warranted, the customization of default project cost values and financial parameter values to more 

reasonable estimates. The Applicant reviewed the default project cost values subtotaled by each of the following 

categories in the JEDI model: Equipment during Construction, Balance of Plant Construction, Labor during Operation 

& Maintenance, Materials and Services during Operation & Maintenance, Financial Parameters, Tax Parameters, Land 

Lease Parameters and Payroll Parameters and determined whether they were appropriate for the project under review. 

In this case, the Applicant reviewed the default values in January 2018 for the various categories in the JEDI model to 

determine whether they were on par with the real costs as experienced by the Applicant. As a result of that review, 

adjustments were made to specific default values (see Table 6). The remaining JEDI default values were reviewed and 

determined to be reasonable estimates based on the Applicant’s previous experience in wind energy development. 

 Table 6: Adjustments Made to JEDI Model Cost  

JEDI Cost Items (Annual Estimates) Default Value Adjusted Value Change

Construction Equipment Costs $253,819,859 $_____ Decrease 

Construction Materials Costs $53,187,609 $_____ Increase 

Construction Labor Total Costs $21,564,182 $_____ Increase 

Construction Foundation Hourly Wage $17.12/hour $__ /hour Increase 

Construction Erection Labor Hourly Wage $19.39/hour $__ /hour Increase 

Construction Management/Supervision Hourly Wage $34.92/hour $_____ Increase 

Development Costs $9,466,795 $_____ Decrease 
Sales Tax for Construction Materials and Equipment $16,091,303 $_____ Decrease 

Operating/Maintenance Labor Costs $699,030 $_____ Increase 

Operating/Maintenance Materials and Services $4,100,970 $_____ Increase 

Sales Tax for Operating/Maintenance Materials and Equipment $173,461 $_____ Decrease 

Debt Repayment Period 10 years __  years Increase 

Land Lease Costs $600,000 $_____ Increase 
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Part V: Job and Economic Development Impacts on the Statewide Economy 

An economic impact analysis was performed for the Republic Wind Farm (the Facility) to be constructed in 2018 with 

a rated capacity of 198 MW and an assumed 58 turbines, sized at 3.448 MW.  The analysis presented here used the 

most currently available (2016) multiplier data specific to Ohio to estimate potential impacts on a statewide basis. The 

results of this analysis, estimated for both the construction and operation phases of the proposed Facility, are illustrated 

in Table 7 and summarized in the narrative that follows. 

Table 7: Summary Results of Job and Economic Impact Analysis 

Jobs Earnings (Millions) Output (Millions)
Construction 

Project Development and Onsite Labor Total 166 $10.8 $11.0 

    Construction & Interconnection Labor 164 $10.8 - 
    Construction Related Services 2 $0.1 - 
Turbine & Supply Chain Impacts 411 $23.6 $83.6 

Induced Impacts 163 $8.7 $25.7 

Total Impacts 740 $43.1 $120.3

Annual Operation 

Onsite Labor Impacts 12 $0.8 $0.8 

Local Revenue and Supply Chain Impacts 18 $1.2 $3.7 

Induced Impacts 9 $0.5 $1.4 

Total Impacts 39 $2.5 $5.9 

Source: NREL JEDI Model (version W12.23.16) (USDOE NREL, 2018) 
Notes: Earnings and Output values are millions of dollars in 2018 dollars.  Totals may not add up due to independent rounding. Results are based 
on model default values. 

Demand for new jobs associated with the Facility will be created during both the initial construction period and the 

years following construction, in which the Facility is in operation.  The money injected into the statewide economy 

through the creation of these jobs will have long-term, positive impacts on individuals and businesses in Ohio as it 

ripples through the economy.  

1. Statewide Job and Economic Development Impact: Construction 

Based upon JEDI model computations, it is anticipated that construction of the proposed Facility will directly generate 

employment of an estimated 166 FTE on-site construction and project development positions for Ohio residents, which 

will be for Construction and Interconnection Labor and Construction Related Services. The JEDI model estimates in a 

total of $10.8 million for annual earnings of the 166 on-site construction jobs. Turbine manufacturing and supply chain 
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industries could in turn generate an additional 411 jobs across the State of Ohio over the course of Facility construction.  

In addition, Facility construction could induce demand for 163 jobs statewide through the spending of additional 

household income.  Based on the results of the model, the total impact of potentially 740 new jobs could result in up to 

$43.1 million of earnings, assuming a 2018 construction schedule and wage rates consistent with statewide averages.  

Facility construction labor wages for similar construction positions within the Toledo region range from an average of 

$18.94 per hour for Construction Laborers, $29.59 for Electricians, and $45.86 for Construction Managers (Bureau of 

Labor Statistics, 2016).  Local, regional, and statewide employment during the construction phase will primarily benefit 

those in the construction trades, including equipment operators, truck drivers, laborers, and electricians.  Facility 

construction will also require workers with specialized skills, such as crane operators, turbine assemblers, specialized 

excavators, and high voltage electrical workers.  It is anticipated that many of the highly-specialized workers will come 

from outside the area and will remain only for the duration of construction.   

In addition to jobs and earnings, the construction of the Facility is expected to have a positive impact on statewide 

economic output, a measurement of the value of goods and services produced and sold by backward-linked industries.  

As described in the definition above, output provides a general measurement of the amount of profit earned by 

manufacturers, retailers, and service providers connected to a given project.  Based on the results of the model, the 

value of economic output associated with Facility construction is estimated to be $120.3 million. Between workers’ 

additional household income and industries’ increased production, the impacts associated with the Facility are likely to 

be experienced throughout many different sectors of the statewide economy. Pursuant to Section 5727.75 of the Ohio 

Revised Code (ORC), the Facility may qualify for tax incentives based on the degree to which it employs in-state 

construction labor (see Part VI).  At the time of the publication of this report, it is not yet known what portion of 

construction labor will be Ohio-domiciled.  

2. Statewide Job and Economic Development Impact: Operations and Management 

Based upon JEDI model computations, the operation and maintenance of the proposed Facility is estimated to generate 

12 full-time equivalent onsite jobs with combined estimated annual earnings of approximately $0.8 million.  These 12 

jobs are anticipated to be comprised of Project Management, Technician, and Administrative personnel. Projected 

wage rates are projected to be consistent with statewide averages which are estimated to be $18.66 per hour for Payroll 

and Timekeeping Clerks, $25.22 per hour for Industrial Engineering Technicians, and, $49.61 for Industrial Production 

Managers (Bureau of Labor Statistics, 2016). These 12 full-time local jobs generated by the wind energy facility 

comprise the Facility’s direct long-term employment impact. 

Operations and maintenance should also generate new jobs in other sectors of the economy through supply chain 

impacts and the expenditure of new and/or increased household earnings.  Increased employment demand throughout 
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the supply chain is estimated to result in approximately 18 jobs with annual earnings of approximately $1.2 million.  In 

addition, it is estimated that 9 jobs with associated annual earnings of $0.5 million will be induced through the increased 

household spending associated with Facility operations.  In total, while in operation, this Facility is estimated to generate 

demand for 39 jobs per year with annual earnings of approximately $2.5 million.  Total economic output could also 

increase by an estimated $5.9 million as a result of Facility operations and maintenance.  

3. Land Lease Payments 

Operation of the Project will result in payment to local landowners in association with the lease agreements executed 

to host Project components. These annual lease and easement payments will offer direct benefits to participating 

landowners, which will be in addition to any income generated from the surrounding land use (e.g. agricultural 

production). The Applicant estimates that these payments will total approximately $__    ____ on an annual basis each 

year the Project is in operation, although this value is contingent upon project details still in development (e.g., turbine 

choice and layout). The Project will also generate lease payments during the construction phase; while the value is 

currently unknown, the lease payments will have a beneficial impact on the local economy during construction. These 

lease payments will have a positive impact on the region, to the extent that landowners will spend their revenue locally. 
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Part VI: Local Tax Revenues 

1. Legislative Context 

Wind energy projects in the State of Ohio can be exempted from tangible personal property and real property tax 

payments if they meet certain conditions.  These conditions are enumerated in Section 5727.75 of the ORC.  Operators 

of these exempted projects, known as qualified energy projects (QEP), are instead required to make annual payments 

in lieu of taxes (PILOT).  In order to be certified as a QEP by the state, a project must meet all of the following criteria: 

" an application for certification of the energy project as a QEP that complies with the requirements under 

Section 5727.75 of the ORC and Chapter 122:23-1 of the OAC must be submitted to the director of the Ohio 

Development Services Agency (ODSA) on or before December 31, 2020; 

" an application under Section 4906.20 of the ORC must be submitted to the Ohio Power Siting Board (OPSB) 

on or before December 31, 2020; 

" the county commissioners of a county in which property of the project is located must have adopted a 

resolution approving the application submitted to ODSA or the county commissioners must pass a resolution 

declaring the county an alternative energy zone (AEZ); 

" at least 50% of the full-time equivalent construction and installation employees, as defined in Section 5727.75 

of the ORC, must be Ohio-domiciled; and 

" construction (defined as either the date the application for a certificate is filed with OPSB or the date the 

contract for construction or installation is entered into, whichever is earlier) must begin by January 1, 2021. 

If an applicant is granted exemption from taxation for any of the tax years 2011 through 2021, the QEP will be exempt 

from taxation for tax year 2022 and all ensuing years if the property was placed into service before January 1, 2022. 

The amount of PILOT to be paid annually to the county treasurer, ranging from $6,000 and $8,000, is assessed per 

megawatt (MW) of nameplate capacity, with the rate dependent on the percentage of construction/installation 

employees who are domiciled in Ohio.  The PILOT would be: $6,000 per MW, if during construction the project employs 

75% or more Ohio-domiciled employees; $7,000 per MW, if during construction the project employs 60% or more Ohio-

domiciled employees; and $8,000 per MW, if during construction the project employs the minimum requirement of 50% 

or more Ohio-domiciled employees (Table 8).  County commissioners may require an additional service payment, as 

long as the total of the additional payment and the PILOT do not exceed $9,000 per MW. 
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Table 8: Service Payment per Megawatt Schedule 

Annual Service Payment per Megawatt of Nameplate 
Capacity 

Ratio of Ohio-Domiciled Full-Time Equivalent 
Employees 

$6,000 75% or More 

$7,000 60% to 74% 

$8,000 50% to 59% 

2. Estimated Payments In Lieu Of Taxes 

Turbines for the Republic Wind Farm are anticipated to be located in a total of five municipalities (Adams, Pleasant, 

Reed, Scipio, and Thompson Townships) in Seneca County and one municipality (York Township) in Sandusky County, 

along with four school districts (Bellevue City School District, Clyde-Green Springs Exempted Village School District, 

Old Fort Local School district, Seneca East Local School District) and one school district in Sandusky County (Bellevue 

City School District).  Table 9 displays the total estimated PILOT revenues to be distributed throughout all taxing 

jurisdictions under the three scenarios identified in the payment schedule in Section 5727.75 of the ORC.   

Table 9: Estimated Total PILOT Revenue 

Total Facility capacity 
(MW) 

PILOT at $6,000/MW PILOT at $7,000/MW PILOT at $8,000/MW PILOT at $9,000/MW 

198 $1,188,000 $1,386,000 $1,584,000 $1,782,000 
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Part VII: Conclusion 

The socioeconomic effects of the Republic Wind Farm, when assessed in light of regional and local economic trends, 

will have a positive impact on the communities within the Study Area and across the State of Ohio.  Lease payments, 

short- and long-term job creation, and PILOT revenues will benefit private landowners, businesses, and taxing 

jurisdictions.  The Facility is not expected to generate significant expenditures on behalf of these beneficiaries; 

therefore, it will have a positive impact on the social and economic conditions of these communities and across Ohio. 

1. Total Statewide Economic Benefit 

The construction of the Republic Wind Farm is expected to produce $43.1 million in employment earnings and 

$120.3 million in total economic output.  Subsequently, each year the Facility is operational it is expected to 

generate approximately $2.5 million in earnings and $5.9 million in total economic output. 

2. Statewide Employment Benefits 

During the construction period, the Facility is expected to support demand for a total of 740 onsite, supply chain, 

and induced employment positions. It is expected to support a total of 39 positions during each year of its operation. 

3. Land Lease Revenues 

The development of the Facility will result in $__    ____ in annual lease payments made to participating 

landowners.   

4. Property Tax Revenues 

Construction of the proposed Republic Wind Farm will increase local government revenues through payments in 

lieu of taxes (PILOTs).  Though the agreements outlining these payments are not yet finalized, it is estimated that 

annual PILOT revenues could amount to approximately $1.188 million to $1.782 million to be distributed to local 

taxing jurisdictions. 
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3.0 SOUND LEVEL LIMITS/GUIDELINES 

3.1  |  STATE STANDARDS 

KWTaT!PaT!]^!FWX^!bcPcT!bcPcdcTb!^a!aTVd[PcX^]b!TbcPQ[XbWX]V!`dP]cXcPcXeT!]^XbT!bcP]SPaSb!cWPc!

PaT!P__[XRPQ[T!c^!cWXb!fX]S!_^fTa!_a^YTRc(!!

3.2  |  STANDARDS SET FOR WIND PROJECTS IN OHIO 

KWT!FWX^!G^fTa!JXcX]V!8^PaS!$FGJ8%!WPb!bTc!b^d]S![TeT[!bcP]SPaSb!U^a!^cWTa!fX]S!_^fTa!

_a^YTRcb!fXcWX]!cWT!bcPcT(!=^a!TgP\_[T&!X]!cWT!KX\QTa!I^PS!@@!_a^YTRc&!cWT!FGJ8!P__[XTS!cWT!

U^[[^fX]V!R^]SXcX^]4!

p@U _aTR^]bcadRcX^]!PR^dbcXR!\^ST[X]V!X]SXRPcTb!P!UPRX[Xch!R^]caXQdcX^]!cWPc!TgRTTSb!

cWT!UPRX[Xch!PaTP!]XVWccX\T!C<H!$.+!S87%!Qh!VaTPcTa!cWP]!UXeT!S87!Pc!cWT!TgcTaX^a!^U!

P]h!]^]_PacXRX_PcX]V!aTbXST]RTb!fXcWX]!^]T!\X[T!^U!cWT!UPRX[Xch!Q^d]SPah&!cWT!_a^YTRc!

bWP[[!QT!bdQYTRc!c^!UdacWTa!bcdSh!^U!cWT!_^cT]cXP[!X\_PRc!P]S!_^bbXQ[T!\XcXVPcX^]!_aX^a!

c^!R^]bcadRcX^](!DXcXVPcX^]&!XU!aT`dXaTS&!bWP[[!R^]bXbc!^U!TXcWTa!aTSdRX]V!cWT!X\_PRc!b^!

cWPc!cWT!_a^YTRc!R^]caXQdcX^]!S^Tb!]^c!TgRTTS!cWT!UPRX[Xch!P\QXT]c!]XVWccX\T!C<H!

$.+!S87%!Qh!VaTPcTa!cWP]!UXeT!S87&!^a!^cWTa!\TP]b!^U!\XcXVPcX^]!P__a^eTS!Qh!bcPUU!

P]S GPd[SX]V NX]S @@ X] R^]bd[cPcX^] fXcW cWT PUUTRcTS aTRT_c^a$b%(q+!

KWXb!R^]SXcX^]!U^a!cWT!KX\QTa!I^PS!@@!_a^YTRc!bTcb!P!aT[PcXeT!cWaTbW^[S!U^a!b^d]S!T\XccTS!Qh!

cWT!fX]S!_^fTa!_a^YTRc!^U!/!S8!PQ^eT!cWT!]XVWccX\T!P\QXT]c!]^XbT![TeT[b!\TPbdaTS!X]!cWT!

PaTP&!dbX]V!cWT!T`dXeP[T]c!R^]cX]d^db!b^d]S![TeT[!$CT`%!Pb!cWT!\TcaXR(!@]!cWXb!PaTP&!cWT!

]XVWccX\T!P\QXT]c!CT`!fPb!STcTa\X]TS!c^!QT!.+!S87&!hXT[SX]V!P!_aPRcXRP[!cWaTbW^[S!^U!.0!

S87!U^a!fX]S!cdaQX]T!b^d]S(!

@]!cWT!RPbT!^U!P]^cWTa!aTRT]c[h!_Ta\XccTS!fX]S!_^fTa!_a^YTRc&!>aTT]fXRW!NX]S_PaZ&!CC9&!

cWT!FGJ8!P__[XTS!cWT!U^[[^fX]V!R^]SXcX^]4!

pKWT UPRX[Xch bWP[[ QT ^_TaPcTS b^ cWPc cWT UPRX[Xch ]^XbT R^]caXQdcX^] S^Tb ]^c TgRTTS 

cWT!_a^YTRc!PaTP!P\QXT]c!]XVWccX\T!CT`!$.0!S87%!Qh!UXeT!S87!aTbd[c!Pc!cWT!TgcTaX^a!

^U!P]h!RdaaT]c[h!TgXbcX]V!]^]'_PacXRX_PcX]V!bT]bXcXeT!aTRT_c^a(!;daX]V!SPhcX\T!

^_TaPcX^]!^][h!Ua^\!14**!P(\(!c^!+*4**!_(\(&!cWT!UPRX[Xch!\Ph!^_TaPcT!Pc!cWT!VaTPcTa!

^U4!cWT!_a^YTRc!PaTP!P\QXT]c!]XVWccX\T!CT`!$.0!S87%!_[db!UXeT!S875!^a!cWT!eP[XS[h!

\TPbdaTS!P\QXT]c!CT`!_[db!UXeT!S87!Pc!cWT![^RPcX^]!^U!cWT!bT]bXcXeT!aTRT_c^a(!7UcTa!

R^\\T]RT\T]c!^U!R^\\TaRXP[!^_TaPcX^]&!>aTT]fXRW!bWP[[!R^]SdRc!UdacWTa!aTeXTf!

^U!cWT!X\_PRc!P]S!_^bbXQ[T!\XcXVPcX^]!^U!P[[!UPRX[Xch!aT[PcTS!]^XbT!R^\_[PX]cb!cWa^dVW!

Xcb!R^\_[PX]c aTb^[dcX^] _a^RTbb(q,!

JX\X[Pa!c^!KX\QTa!I^PS!@@&!cWXb!bTcb!P!aT[PcXeT!cWaTbW^[S!U^a!b^d]S!T\XccTS!Qh!cWT!fX]S!_^fTa!

_a^YTRc!^U!/!S8!PQ^eT!cWT!]XVWccX\T!P\QXT]c!]^XbT![TeT[b!\TPbdaTS!X]!cWT!PaTP&!dbX]V!cWT!

T`dXeP[T]c!R^]cX]d^db!b^d]S![TeT[!$CT`%!Pb!cWT!\TcaXR(!@]!cWXb!PaTP&!cWT!]XVWccX\T!P\QXT]c!CT`!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
+!pGPd[SX]V NX]S =Pa\ @@& CC9(q F_X]X^] FaSTa P]S 9TacXUXRPcT( +*'-03'<C'8>E(!$FWX^!,*+*%(!
,!p0*++ >aTT]fXRW NX]S_PaZ& CC9( F_X]X^] FaSTa P]S 9TacXUXRPcT(!+-'33*'<C'8>E(!$FWX^!,*+.%(!
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fPb!STcTa\X]TS!c^!QT!.0!S87&!hXT[SX]V!P!_aPRcXRP[!cWaTbW^[S!^U!/+!S87!U^a!fX]S!^_TaPcX^]b(!

?^fTeTa&!d][XZT!cWT!KX\QTa!I^PS!@@!R^]SXcX^]&!P]!P[[^fP]RT!Xb!\PST!U^a!_^cT]cXP[[h!WXVWTa!

b^d]S![TeT[b!SdaX]V!cWT!SPhcX\T&!QPbTS d_^] P peP[XS[h \TPbdaTSq P\QXT]c CT`!_[db!/!S8(!

3.3  |  NOISE THRESHOLD GOAL FOR REPUBLIC WIND 

8PbTS!^]!P\QXT]c!b^d]S!\^]Xc^aX]V!S^]T!Pc!bTeT]![^RPcX^]b!Pa^d]S!cWT!IT_dQ[XR!NX]S!

Ga^YTRc!$bTT!JTRcX^]!.%!fWXRW!bW^fTS!cWT!]XVWccX\T!QPRZVa^d]S!CT`!c^!QT!.+!S87&!cWT!b^d]S!

[TeT[![X\Xc!U^a!IT_dQ[XR!NX]S!f^d[S!QT!.0!S87!d]STa!cWT!KX\QTa!I^PS!@@!P]S!>aTT]fXRW!

_a^YTRc!bcP]SPaS!\TcW^S^[^Vh(!

KWT!.0!S87!CT`!$+'Wa%![X\Xc&!STeT[^_TS!PRR^aSX]V!c^!FGJ8!_aTRTST]cb!Pc!KX\QTa!I^PS!@@!P]S!

>aTT]fXRW!NX]S&!Xb!bX\X[Pa!c^!T]eXa^]\T]cP[!b^d]S![TeT[!VdXST[X]Tb!TbcPQ[XbWTS!Qh!cWT!N^a[S!

?TP[cW FaVP]XiPcX^] $N?F%( @] cWTXa p>dXST[X]Tb U^a 9^\\d]Xch E^XbTq& cWT N?F 

aTeXTfTS!cWT!\^bc!RdaaT]c!aTbTPaRW!^]!cWT!WTP[cW!X\_PRcb!^U!]^XbT!c^!STeT[^_!VdXST[X]T!

b^d]S![TeT[![X\Xcb!U^a R^\\d]XcXTb( K^ `d^cT cWT U^aTf^aS ^U cWT aT_^ac& pKWT bR^_T ^U 

N?Frb TUU^ac c^ STaXeT VdXST[X]Tb U^a R^\\d]Xch ]^XbT Xb c^ R^]b^[XSPcT PRcdP[ bRXT]cXUXR 

Z]^f[TSVT!^]!cWT!WTP[cW!X\_PRcb!^U!R^\\d]Xch!]^XbT!P]S!c^!_a^eXST!VdXSP]RT!c^!

T]eXa^]\T]cP[!WTP[cW!PdcW^aXcXTb!P]S!_a^UTbbX^]P[b!cahX]V!c^!_a^cTRc!_T^_[T!Ua^\!cWT!WPa\Ud[!

TUUTRc!^U!]^XbT!X]!]^]'X]SdbcaXP[ T]eXa^]\T]cb(q  KWT N?F R^]R[dSTS cWPc cWT!TgcTaX^a!

b^d]S![TeT[!PeTaPVTS!^eTa!TXVWc!W^dab!SdaX]V!]XVWccX\T!bW^d[S!]^c!TgRTTS!./!S87!CT`$2'Wa%&!c^!

_a^cTRc!PVPX]bc!_^cT]cXP[!WTP[cW!X\_PRcb!SdT!c^!]^XbT!$b_TRXUXRP[[h!b[TT_!SXbcdaQP]RT%(!!

@] ,**3 N?F <da^_T _dQ[XbWTS P aT_^ac cXc[TS pEXVWc E^XbT >dXST[X]Tb U^a <da^_Tq( KWXb!

aT_^ac R^]R[dSTS cWPc& pKWTaT Xb ]^ bdUUXRXT]c TeXST]RT!cWPc!cWT!QX^[^VXRP[!TUUTRcb!^QbTaeTS!Pc!

cWT![TeT[!QT[^f!.*!S87!C]XVWc&^dcbXST!PaT WPa\Ud[ c^ WTP[cW(q  KWT \TcaXR pC]XVWc&^dcbXSTq!Xb!STUX]TS!

Pb!cWT!]XVWccX\T!b^d]S![TeT[!PeTaPVTS!^eTa!cWT!T]cXaT!hTPa&!Pb!R^\_PaTS!c^!cWT!+333!VdXST[X]T!

b^d]S![TeT[b!cWPc!fTaT!PeTaPVTS!^eTa!P!bX]V[T!TXVWc'W^da!]XVWccX\T!_TaX^S(!>XeT]!ePaXPcX^]b!

X]!fX]S!b_TTS&!fX]S!SXaTRcX^]&!P]S!^cWTa!\TcT^a^[^VXRP[!R^]SXcX^]b!cWPc!PUUTRc!b^d]S!

VT]TaPcX^]!P]S!_a^_PVPcX^]&!cWT!hTPa[h!PeTaPVT!b^d]S![TeT[!_a^SdRTS!Qh!fX]S!cdaQX]Tb!Xb!

ch_XRP[[h!Pc![TPbc!/!S8!QT[^f!cWTXa!W^da[h!\PgX\d\!T\XccTS!b^d]S![TeT[b(-!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
-!BP[XbZX& BT] P]S ;d]RP]& <SSXT( p9P[Rd[PcX]V 7]]dP[XiTS J^d]S CTeT[b(q +<90221584=!93!)22>584=!98!
%09?=>50=$!8P[cX\^aT&!DPah[P]S(!$3%!,*+*(!
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4.0 PRE-CONSTRUCTION BACKGROUND SOUND 
LEVELS 

8PRZVa^d]S!b^d]S!\^]Xc^aX]V!fPb!R^]SdRcTS!c^!PbbTbb!aT_aTbT]cPcXeT!P\QXT]c!b^d]S![TeT[b!

X]!cWT!_a^YTRc!PaTP!c^!U^a\!cWT!QPbXb!U^a!cWT!]^XbT![X\Xc(!KWXb!bTRcX^]!^U!cWT!aT_^ac!STbRaXQTb!

cWT!\^]Xc^aX]V!_TaU^a\TS!P]S!SXbRdbbTb!cWT!aTbd[cb!^QcPX]TS(!@c!X]R[dSTb!P!STbRaX_cX^]!^U!cWT!

\^]Xc^aX]V!_a^RTSdaTb&!\^]Xc^aX]V![^RPcX^]b&!b^d]S!SPcP!_a^RTbbX]V&!P]S!cWT!aTbd[cb!

^QcPX]TS!U^a!TPRW!^U!cWT!\^]Xc^aX]V![^RPcX^]b(!FQbTaePcX^]b!P]S!R^]R[dbX^]b!aTVPaSX]V!cWT!

TgXbcX]V!b^d]SbRP_T!Pc!TPRW!\^]Xc^aX]V![^RPcX^]!PaT!X]R[dSTS!

4.1  |  DESCRIPTIONS OF THE MONITORING LOCATIONS 

8PRZVa^d]S!b^d]S![TeT[!\^]Xc^aX]V!fPb!_TaU^a\TS!Ua^\!=TQadPah!-!cWa^dVW!=TQadPah!+2&!

,*+0!Pc!bTeT]!SXUUTaT]c![^RPcX^]b!b_aTPS!PRa^bb!cWT!_a^_^bTS!_a^YTRc!PaTP(!<PRW![^RPcX^]!fPb!

bT[TRcTS!Pb!aT_aTbT]cPcXeT!^U!P!VXeT]![P]SbRP_T!^a!b^d]SbRP_T!cWPc!f^d[S!QT!X]!_a^gX\Xch!^U!

^]T!^a!\^aT!^U!cWT!_a^_^bTS!fX]S!cdaQX]Tb(!@]!_[PRX]V!\^]Xc^ab&!R^]bXSTaPcX^]!Xb!P[b^!VXeT]!

c^!PRRTbbXQX[Xch!X]!fX]cTa!fTPcWTa!P]S!c^!cWT!bTRdaXch!^U!cWT!\^]Xc^aX]V!T`dX_\T]c(!!

KWT!bTeT]!bXcTb!PaT!bW^f]!X]!=XVdaT!,&!P]S!cWT!aTPb^]b!U^a!bT[TRcX]V!TPRW!PaT!STbRaXQTS!

QT[^f4!

+( pE^acW 8^d]SPahq4 KWXb![^RPcX^]!Xb!]TPa!cWT!]^acWTa]!TgcaT\Xch!^U!cWT!_a^_^bTS!

_a^YTRc&!^]!cWT!Q^d]SPah!QTcfTT]!JT]TRP!P]S!JP]SdbZh!9^d]cXTb(!KWXb!PaTP!

aT_aTbT]cb!P![^fTa!eTWXR[T!caPUUXR!PVaXRd[cdaP[!PaTP!X]!cWT!]^acWTa]!_Pac!^U!cWT!_a^YTRc5!

,( pDXgTS ITbXST]cXP[q4 =[Pc I^RZ Xb ^]T ^U cWT UTf WXVWTa'ST]bXch!aTbXST]cXP[!PaTPb!

fXcWX]!cWT!_a^_^bTS!_a^YTRc!Q^d]SPah(!@c!Xb!P[b^!P[^]V!P!aPX[![X]T!fXcW!P!Ra^bbX]V5!

-( p7VaXRd[cdaP[ F_TaPcX^]bq4 D^bc ^U cWT PaTP fXcWX] cWT _a^_^bTS _a^YTRc Q^d]SPah Xb 

cPZT]!d_!fXcW![PaVTa'bRP[T!PVaXRd[cdaP[!^_TaPcX^]b!P]S!aT[PcTS![^f'ST]bXch!W^dbX]V(!

E^cT!cWPc!^da!\^]Xc^aX]V!c^^Z!_[PRT!X]!cWT!fX]cTa!P]S!UPa\X]V!PRcXeXcXTb!fTaT!]^c!

TeXST]c5!

.( p8dbh I^PSfPhq4 D^bc ^U cWT PaTP Xb Ra^bbTS fXcW c^f]!a^PSb!$KI%!P]S!R^d]ch!

a^PSb!$9I%!fXcW!eTah![XVWc!caPUUXR(!8dc!cWT!_a^YTRc!PaTP!Xb!P[b^!Ra^bbTS!Qh!P!UTf![PaVTa!

a^PSfPhb(!KWXb!bXcT!Xb!]TPa!JcPcT!I^dcT!+2!$JI+2%&!fWXRW!QXbTRcb!cWT!T]cXaT!_a^YTRc!

PaTP!P]S!fWTaT!cWT!caPUUXR!Xb!bXV]XUXRP]c[h!WXVWTa5!

/( pN^^STS 7aTPq4 KWT \PY^aXch ^U cWT _a^_^bTS _a^YTRc PaTP Xb RWPaPRcTaXiTS Qh ^_T] 

PVaXRd[cdaP[!UXT[Sb(!KWTaT!PaT!P!UTf!U^aTbcTS!PaTPb&!fWTaT!cWT!b^d]SbRP_T!X]R[dSTb!P!

SXUUTaT]c!\Xg!^U!QX^VT]XR!b^daRTb(!KWXb!_PacXRd[Pa!f^^STS!PaTP!fPb!bT[TRcTS!QTRPdbT!

Xc!fPb!UdacWTa!Ua^\!a^PSfPhb!Qdc!bcX[[!PRRTbbXQ[T!X]!fX]cTacX\T5!

0( pIT\^cT IdaP[q4 7b bcPcTS PQ^eT& \^bc!cWT!PaTP!Xb!^_T]!PVaXRd[cdaP[!UXT[Sb!Ra^bbTS!

Qh![XVWc[h'caPeT[TS!a^PSfPhb(!KWXb!bXcT!aT_aTbT]cb!P]!TUU^ac!c^!UX]S!P!`dXTc!PaTP!cWPc!Xb!

bcX[[!bdQYTRc!c^!PVaXRd[cdaP[!PRcXeXch5!P]S&!
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1( pJ^dcWTa] 8^d]SPahq4 KWXb [^RPcX^] Xb ]TPa cWT b^dcWTa] TgcaT\Xch ^U cWT _a^_^bTS 

_a^YTRc(!KWXb![^RPcX^]!aT_aTbT]cb!P![^fTa!caPUUXR!PVaXRd[cdaP[!PaTP!X]!cWT!b^dcWTa]!_Pac!

^U!cWT!_a^YTRc(!!

<PRW!\^]Xc^aX]V![^RPcX^]!Xb!STbRaXQTS!X]!STcPX[!QT[^f(!E^cT!cWPc!b^\T!^U!cWT!X]bcP[[PcX^]!

_W^c^b!fTaT!cPZT]!^]!=TQadPah!,!^a!-!fWT]!cWTaT!WPS!QTT]!]^!aTRT]c!b]^fUP[[&!fWX[T!^cWTab!

fTaT!cPZT]!^]!=TQadPah!++&!fWT]!P![XVWc!b]^f!fPb!^]!cWT!Va^d]S(!

!

FIGURE 2: LONG-TERM MONITORING LOCATIONS FOR REPUBLIC WIND (PRE-
CONSTRUCTION) 

NORTH BOUNDARY 

KWT \^]Xc^a [PQT[TS pE^acW 8^d]SPahq fPb [^RPcTS!-1/!\TcTab!$+&,-*!UTTc%!TPbc!^U!I^dcT!

KI13(!KWT!_a^YTRc!Q^d]SPah!Xb![^RPcTS!P__a^gX\PcT[h!+&,,*!\TcTab!$.&***!UTTc%!c^!cWT!TPbc&!

P[^]V!KI2*!P]S!cWT!Q^aSTa!QTcfTT]!JT]TRP!P]S!JP]SdbZh!9^d]cXTb!$9^d]ch!I^dcT!0,%!Xb!

[^RPcTS!P__a^gX\PcT[h!1**!\TcTab!$,&-**!UTTc%!c^!cWT!]^acW(!KWT!bXcT!Xb!bW^f]!X]!=XVdaT!-(!7!
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cf^'QdX[SX]V!RWXRZT]!^_TaPcX^]!fPb![^RPcTS!PQ^dc!./.!\TcTab!$+&.3*!UTTc%!c^!cWT!]^acW!^U!cWT!

\^]Xc^a(!!

KWT!\^]Xc^aX]V!bhbcT\!P]S!P]!P]T\^\TcTa!fTaT!bTRdaTS!P[^]V!cWT!caTT'[X]T!bT_PaPcX]V!cf^!

_PaRT[b&!Pb!bW^f]!X]!=XVdaT!.(!

MIXED RESIDENTIAL 

KWT \^]Xc^a [PQT[TS pDXgTS ITbXST]cXP[q fPb X] cWT eX[[PVT ^U =[Pc I^RZ( @c fPb _[PRTS ,*2 

\TcTab!$02,!UTTc%!TPbc!^U!E^acW!9^d]ch!I^PS!,3&!+*0!\TcTab!$-.2!UTTc%!]^acWTPbc!^U!cWT!=[Pc!

I^RZ!9PaT!9T]cTa(!KWT!bXcT!Xb!bW^f]!X]!=XVdaT!/(!K^!cWT!fTbc!^U!cWT!\^]Xc^a!fPb!cWT!

aTbXST]cXP[!PaTP5!c^!cWT!TPbc!fTaT!PVaXRd[cdaP[!UXT[Sb(!KWT!\^]Xc^a!fPb!-3,!\TcTab!$+&,20!UTTc%!

Ua^\!cWT!R[^bTbc!_^X]c!^U!P__a^PRW!^U!cWT!aPX[![X]T&!P]S!/+/!\TcTab!$+&03*!UTTc%!Ua^\!cWT!

Ra^bbX]V!^U!cWPc!aPX[![X]T!fXcW!9I,3(!

KWT!\^]Xc^aX]V!bhbcT\&!P]!P]T\^\TcTa&!P]S!P!cWTa\^\TcTa!fTaT!bTRdaTS!P[^]V!cWT!caTT'[X]T!

bT_PaPcX]V!cWT!aTbXST]cXP[!_PaRT[b!Ua^\!cWT!UPa\!UXT[Sb&!Pb!bW^f]!X]!=XVdaT!0(!

AGRICULTURAL OPERATIONS 

KWT!\^]Xc^a [PQT[TS p7VaXRd[cdaP[!F_TaPcX^]bq fPb![^RPcTS!]TPa!cWT!aTbXST]RT!^U!P]!

PVaXRd[cdaP[!_PaRT[!Pc!cWT!R^a]Ta!^U!9^d]ch!I^PSb!-,!P]S!,+!X]!9[hST&!FWX^!Pb!bW^f]!X]!

=XVdaT!1(!KWT!\^]Xc^a!fPb!_[PRTS!P__a^gX\PcT[h!3*!\TcTab!$-**!UTTc%!b^dcW!^U!9^d]cah!I^PS!

-,&!P]S!+,*!\TcTab!$-3*!UTTc%!fTbc!^U!9^d]cah!I^PS!,+(!KWT!_PacXRX_PcX]V!_PaRT[!X]R[dSTb!cWT!

aTbXST]RT&!VaPX]!bc^aPVT!R^]cPX]Tab&!P]S!cf^!T`dX_\T]c!QPa]b&!P[[!bdaa^d]STS!Qh!PVaXRd[cdaP[!

UXT[Sb(!!

KWT!\^]Xc^aX]V!bhbcT\!P]S!P]!P]T\^\TcTa!fTaT!bTRdaTS!^]!cWT!]^acWTa]!TSVT!^U!cWT!

aTbXST]cXP[!_^acX^]!^U!cWT!_a^_Tach&!Pb!bW^f]!X]!=XVdaT!2(!!

BUSY ROADWAY 

KWT \^]Xc^a [PQT[TS p8dbh I^PSfPhq fPb [^RPcTS 2/ \TcTab!$,13!UTTc%!b^dcWTPbc!^U!JcPcT!

I^dcT!+2!$JI+2%!P]S!+.3!\TcTab!$.23!UTTc%!b^dcW!^U!9^d]ch!I^PS!-,!$9I-,%&!Pb!bW^f]!X]!

=XVdaT!3(!KWT!\^]Xc^a!fPb!_[PRTS!P[^]V!P!b\P[[!Va^eT!^U!caTTb!X]!P]!^_T]&!d]cX[[TS!_PcRW!

Q^aSTaTS!Qh!cWaTT!PVaXRd[cdaP[!UXT[Sb(!7!aTbXST]RT!fPb![^RPcTS!,+*!\TcTab!$023!UTTc%!c^!cWT!

]^acWTPbc&!PRa^bb!9I-,(!

KWT!\^]Xc^aX]V!bhbcT\!fPb!bTRdaTS!]TPa!^]T!^U!cWT!caTTb!X]!cWT!Va^eT&!Pb!bW^f]!X]!=XVdaT!

+*(!

WOODED AREA 

KWT \^]Xc^a [PQT[TS pN^^STS 7aTPq fPb [^RPcTS 0+- \TcTab!$,&*++!UTTc%!b^dcW!^U!K^f]!

I^PS!+-2!$KI+-2%!P]S!/22!\TcTab!$+&3,3!UTTc%!TPbc!^U!K^f]!I^PS!+13!$KI!+13%&!Pb!bW^f]!

X]!=XVdaT!++(!KWT![^RPcX^]!fPb!]TPa!P!\P_[T!bdVPaX]V!bWPRZ!cWPc!fPb!X]!^_TaPcX^]!U^a!QaXTU!

_TaX^Sb!SdaX]V!\^]Xc^aX]V(!7![PaVT!R^]UX]T\T]c!UPRX[Xch!fPb![^RPcTS!PRa^bb!KI+-2&!

P__a^gX\PcT[h!111!\TcTab!$,&//*!UTTc%!c^!cWT!]^acW!^U!cWT!\^]Xc^a(!
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KWT!\^]Xc^aX]V!bhbcT\!fPb!bTRdaTS!fXcWX]!cWT!caTTb!^]!cWT!]^acWTa]!TSVT!^U!cWT!f^^Sb&!Pb!

bW^f]!X]!=XVdaT!+,(!

REMOTE RURAL AREA 

KWT \^]Xc^a [PQT[TS pIT\^cT IdaP[ 7aTPq fPb [^RPcTS -// \TcTab!$+&+0/!UTTc%!b^dcW!^U!

9^d]ch!I^PS!.0!$9I.0%!P]S!21.!\TcTab!$,&201!UTTc%!TPbc!^U!K^f]!I^PS!2*!$KI2*%&!Pb!

bW^f]!X]!=XVdaT!+-(!@c!fPb!^]!cWT!TSVT!^U!P!b\P[[!Va^eT!^U!caTTb!X]!cWT!RT]cTa!^U!cWT!PSYPRT]c!

PVaXRd[cdaP[!UXT[Sb(!KWXb![^RPcX^]!fPb!P[b^!-/+!\TcTab!$+&+/,!UTTc%!c^!cWT!fTbc!^U!cWT!Q^d]SPah!

[X]T!^U!cWT!_a^_^bTS!_a^YTRc!PaTP!]TPa!9I.0(!NWX[T!cWT![^RPcX^]!P]S!ST]bXch!^U!aTbXST]RTb!Xb!

bX\X[Pa!X]!cWXb!PaTP!c^!^cWTab!bT[TRcTS!U^a!\^]Xc^aX]V&!Xc!Xb!UdacWTa!Ua^\!\^aT!WTPeX[h'caPeT[TS!

a^PSb(!@c!fPb!-(,,!ZX[^\TcTab!$,!\X[Tb%!SdT!fTbc!^U!cWT!aPX[![X]T!cWPc!_PbbTb!cWa^dVW!=[Pc!I^RZ(!

KWT!\^]Xc^aX]V!bhbcT\!fPb!bTRdaTS!P[^]V!cWT!TSVT!^U!cWT!UXT[S!P]S!caTT'[X]T&!Pb!bW^f]!X]!

=XVdaT!+.(!KWT!\XRa^_W^]T!Xb!WXVW[XVWcTS!X]!cWT!_W^c^VaP_W(!

SOUTH BOUNDARY 

KWT \^]Xc^a [PQT[TS pJ^dcW 8^d]SPahq fPb [^RPcTS ,/+!\TcTab!$2,-!UTTc%!b^dcW!^U!9^d]ch!

I^PS!,.!$9I,.%!P]S!30!\TcTab!$-+/!UTTc%!TPbc!^U!K^f]!I^PS!+2-!$KI+2-%&!Pb!bW^f]!X]!

=XVdaT!+/(!KWXb!PaTP!Xb!]TPa!cWT!b^dcWTa]!Q^d]SPah!^U!cWT!_a^_^bTS!_a^YTRc!PaTP4!cWT!

Q^d]SPah!U^[[^fb!9I,.!P]S!cWT]!Y^Vb!b^dcW!c^!K^f]!I^PS!+,.!$KI+,.%!U^a!Ydbc!^eTa!^]T!

\X[T(!!

KWT!\^]Xc^aX]V!bhbcT\!P]S!P]!P]T\^\TcTa!fTaT!bTRdaTS!P[^]V!b^dcW!TSVT!^U!P!bcP]S!^U!

caTTb!X]!cWXb!PaTP&!Pb!bW^f]!X]!=XVdaT!+0(!

! !
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!

FIGURE 3: MAP OF THE "NORTH BOUNDARY" MONITOR SITE WITH ORTHO-IMAGERY 

!

FIGURE 4: PHOTOGRAPH OF THE MONITOR INSTALLATION AT "NORTH BOUNDARY" 
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!

FIGURE 5: MAP OF THE "MIXED RESIDENTIAL" MONITOR LOCATION WITH ORTHO-
IMAGERY 

!

FIGURE 6: PHOTOGRAPH OF THE MONITOR INSTALLATION AT "MIXED RESIDENTIAL" 
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!

FIGURE 7: MAP OF THE "AGRICULTURAL OPERATIONS" MONITOR LOCATION WITH 
ORTHO-IMAGERY 

!

FIGURE 8: PHOTOGRAPH OF THE MONITOR INSTALLATION AT "AGRICULTURAL OPERATIONS" 
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!

FIGURE 9: MAP OF THE "BUSY ROADWAY" MONITOR LOCATION WITH ORTHO-IMAGERY 

!

FIGURE 10: PHOTOGRAPH OF THE MONITOR INSTALLATION AT "BUSY ROADWAY" 
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!

FIGURE 11: MAP OF THE "WOODED AREA" MONITOR LOCATION WITH ORTHO-IMAGERY 

!

FIGURE 12: PHOTOGRAPH OF THE MONITOR INSTALLATION AT "WOODED AREA" 
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!

FIGURE 13: MAP OF THE "REMOTE RURAL AREA" MONITOR LOCATION WITH ORTHO-
IMAGERY 

!

FIGURE 14: PHOTOGRAPH OF THE MONITOR INSTALLATION AT "REMOTE RURAL AREA" 
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!

FIGURE 15: MAP OF THE "SOUTH BOUNDARY" LOCATION WITH ORTHO-IMAGERY 

!

FIGURE 16: PHOTOGRAPH OF THE MONITOR INSTALLATION AT "SOUTH BOUNDARY" 
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4.2  |  MONITORING METHODOLOGY 

DATA ACQUISITION 

J^d]S![TeT[b!Pc!TPRW!\^]Xc^aX]V![^RPcX^]!fTaT!\TPbdaTS!dbX]V!^]T!^U!cWaTT!b^d]S![TeT[!

\TcTab4!cWT!9TbeP!J9'-+*&!JeP]cTZ!JM313&!^a!IX^]!EC',,(!7[[!b^d]S![TeT[!\TcTab![^VVTS!7'

fTXVWcTS!T`dXeP[T]c!R^]cX]d^db!b^d]S![TeT[b!^]RT!TPRW!bTR^]S(!KWT!9TbeP!P]S!JeP]cTZ!

\^ST[b!PaT!7EJ@)@<9!Kh_T!+!b^d]S![TeT[!\TcTab&!P]S![^VVTS!+)-'^RcPeT'QP]S!b_TRcaP[!

b^d]S![TeT[b!^]RT!TPRW!bTR^]S(!KWT!IX^]!\^ST[!dbTS Pc cWT p8dbh I^PSfPhq [^RPcX^]!Xb!P]!

7EJ@)@<9!Kh_T!,!b^d]S![TeT[!\TcTa(!@c!SXS!]^c![^V!b_TRcaP[!b^d]S![TeT[b(!!

<PRW!b^d]S [TeT[ \TcTarb \XRa^_W^]T fPb \^d]cTS ^] P f^^ST] bcPZT Pc P WTXVWc ^U 

P__a^gX\PcT[h!+(,!\TcTab!$.!UTTc%!P]S!R^eTaTS!fXcW!P!fTPcWTa'aTbXbcP]c!fX]SbRaTT](!KWT!

fX]SbRaTT]!PRcb!c^!aTSdRT!cWT!X]U[dT]RT!^U!fX]S'X]SdRTS!bT[U']^XbT!^]!cWT!\TPbdaT\T]cb(!

ITP[!cX\T!PdSX^!fPb!aTR^aSTS!R^]cX]d^db[h!Pc!TPRW![^RPcX^]!dbX]V!cWT!bXV]P[!PR`dXaTS!cWa^dVW!

cWT!b^d]S![TeT[!\TcTa!\XRa^_W^]T(!KWT!JeP]cTZ!JM313!\TcTab!aTR^aSTS!N7M!PdSX^!

X]cTa]P[[h(!KWT!P]P[^V!bXV]P[b!Ua^\!TPRW!^U!cWT!^cWTa!\TcTab!fTaT!X]_dc!c^!TgcTa]P[!SXVXcP[!

PdSX^!aTR^aSTab(!!

7eTaPVT!fX]S!b_TTSb!P]S!\PgX\d\!Vdbc!b_TTSb!fTaT![^VVTS!^]RT!_Ta!\X]dcT!Pc!U^da!

[^RPcX^]b!cWa^dVW^dc!cWT!bXcT!dbX]V!FEJ<K!?^Q^fPaT!P]T\^\TcTab(!7Xa!cT\_TaPcdaT!fPb!

[^VVTS ^]RT _Ta \X]dcT Pc cWT pDXgTS ITbXST]cXP[q [^RPcX^](!

DATA ANALYSIS 

7UcTa!cWT!\^]Xc^aX]V!_TaX^S&!+'bTR^]S![^VVTS!b^d]S![TeT[!SPcP!fTaT!R^\_X[TS!X]!+*'\X]dcT!

_TaX^Sb(!;PcP!Ua^\!cW^bT!_TaX^Sb!SdaX]V!fWXRW!fTPcWTa!R^]SXcX^]b!TgRTTSTS!cWT!^_TaPcX^]P[!

aP]VTb!^U!cWT!X]bcad\T]cPcX^]!fTaT!aT\^eTS!Ua^\!aTbd[cb(!KWTbT!R^]SXcX^]b!X]R[dST!

\PgX\d\!Vdbc!b_TTSb!PQ^eT!/!\)b!$++!\_W%&!cT\_TaPcdaTb!QT[^f!'+*!º9!$+.!º=%&!^a!

_aTRX_XcPcX^]!X]!cWT!U^a\!^U!aPX](!$J]^f!_TaX^Sb!PaT!]^c!TgR[dSTS(%!FcWTa!SPcP!_TaX^Sb!fTaT!

aT\^eTS!U^a!bTPb^]P[!b^d]S!b^daRTb!$b]^f!_[^fb&!b]^f\^QX[Tb&!TcR(%&!P]^\P[^db!PRcXeXcXTb!

X]!cWT!X\\TSXPcT!eXRX]Xch!^U!cWT!\XRa^_W^]Tb!$bdRW!Pb!X]cTaPRcX^]!^U!_T^_[T!^a!P]X\P[b!fXcW!

cWT!T`dX_\T]c%&!P]S!SdaX]V!bcPcX^]!RP[XQaPcX^])RWTRZ'd_(!

=^a!TPRW!\^]Xc^a!bXcT&!aTbd[cb!PaT!_aTbT]cTS!Pb!VaP_Wb!^U!b^d]S![TeT[b!P]S!\PgX\d\!fX]S!

$Vdbc%!b_TTS!Pb!P!Ud]RcX^]!^U!cX\T!cWa^dVW^dc!cWT!\^]Xc^aX]V!_TaX^S(!Kf^!b^d]S![TeT[!

\TcaXRb!PaT!_[^ccTS!X]!TPRW!VaP_W4!T`dXeP[T]c!R^]cX]d^db!b^d]S![TeT[b!$CT`%!P]S!+*cW'

_TaRT]cX[T!b^d]S![TeT[b!$C3*%(!KWT!SPcP!fWXRW!fTaT!TgR[dSTS!Ua^\!bd\\Pah!_a^RTbbX]V!PaT!

X]R[dSTS!X]!cWT!VaP_Wb!Qdc!bW^f]!X]![XVWcTa!R^[^ab(!!

4.3  |  MONITORING RESULTS 

SUMMARY OF METEROLOGICAL DATA 

Jca^]V!fX]Sb!fTaT!R^\\^]!cWa^dVW^dc!cWT!\^]Xc^aX]V!_TaX^S&!P]S!cT\_TaPcdaTb!Sa^__TS!

QT[^f!'+*!s9!$+.!s=%!bTeTaP[!cX\Tb(!KT\_TaPcdaTb!SdaX]V!cWT!\^]Xc^aX]V!_TaX^S!aP]VTS!Ua^\!

P![^f!^U!'+3(+s!9!$',(.s!=%!c^!P!WXVW!^U!+/(0s!9!$0*(+s!=%(!KWT!\PgX\d\!fX]S!b_TTSb!P]S!



Apex Clean Energy 

REPORT 
Noise Impact Assessment for Republic 
Wind k Seneca and Sandusky County, 
Ohio 

18 December 22, 2017 

Vdbcb!aTR^aSTS!Pc!cWT!U^da!bXcTb!T`dX__TS!fXcW!P]T\^\Tcah!PaT![XbcTS!X]!KPQ[T!+(!FeTa!cWT!+/!

SPhb!^U!\^]Xc^aX]V&!_aTRX_XcPcX^]!UT[[!Pb!aPX]!^]!=TQadPah!2!P]S!=TQadPah!+/(.!KWT!TgPRc!aPX]!

_TaX^Sb!Pc!TPRW!bXcT!fTaT!eTaXUXTS!Ua^\!cWTXa!aTb_TRcXeT!PdSX^!aTR^aSX]Vb(!!

TABLE 1: MAXIMUM MEASURED WIND SPEEDS BY SITE 

Monitoring Location  
Max Wind Speed Max Gust Speed Average Wind Speed

m/s mph m/s mph m/s mph 

Agricultural Operations 9.1 20.3 12.1 27.0 1.7 3.8 

Mixed Residential 7.1 15.8 11.3 25.3 1.4 3.2 

North Boundary 6.8 15.2 10.8 24.2 1.3 2.9 

Southern Boundary 10.3 23.1 13.6 30.4 1.6 3.5 

!

SUMMARY OF SOUND LEVELS 

KWT!T`dXeP[T]c!R^]cX]d^db!b^d]S![TeT[!$CT`%!P]S!cT]cW'_TaRT]cX[T!b^d]S![TeT[!$C3*%!SPcP!

[^VVTS!Pc!TPRW!\^]Xc^aX]V![^RPcX^]!PaT!_[^ccTS!Pb!cX\T!WXbc^ah!VaP_Wb&!P[^]V!fXcW!cWT!

\PgX\d\!+*'\X]dcT!Vdbc!b_TTS!P]S!cT\_TaPcdaT!X]!=XVdaTb!+1!cWa^dVW!-1(!$=^a!P]!

Tg_[P]PcX^] ^U cWT b^d]S [TeT[ \TcaXRb P]S cWTXa dbT& bTT 7__T]SXg 7& p7 GaX\Ta ^] J^d]S 

P]S E^XbTq(%!<PRW!cX\T!WXbc^ah!VaP_W!b_P]b!^]T!RP[T]SPa!fTTZ!U^a!TPbT!^U!eXTfX]V(!GTaX^Sb!

cWPc!WPeT!QTT]!TgR[dSTS!Ua^\!cWT!PeTaPVX]V!^U!b^d]S![TeT[b!SdT!c^!WXVW!fX]S&![^f!

cT\_TaPcdaT&!aPX]&!^a!P]^\P[^db!TeT]cb&!PaT!X]SXRPcTS!^]!TPRW!VaP_W(!?^fTeTa&!cWT!^aXVX]P[!

SPcP!U^a!cW^bT!_TaX^Sb!PaT!bcX[[!bW^f]&!dbX]V![XVWcTa!R^[^ab(!ITbd[cb!b_TRXUXR!c^!TPRW!\^]Xc^a!

[^RPcX^]!PaT!STbRaXQTS!X]!cWT!U^[[^fX]V!bTRcX^]b(!

7[[!cWT!\^]Xc^ab!fTaT!fXcWX]!PdSXQ[T!aP]VT!^U!UaTXVWc!caPX]!_PbbQh!TeT]cb!$P]S!cWTXa!W^a]b!Pc!

Ra^bbX]Vb%(!7SSXcX^]P[[h&!PXaRaPUc!^eTaU[XVWcb&!\^bc[h!Qh!R^\\TaRXP[!YTcb!^_TaPcX]V!Pc!RadXbT!

P[cXcdSTb&!fTaT!TeXST]c!Pc!TeTah!bXcT(!7[[!cWT!\^]Xc^ab!fTaT!]TPa!S^a\P]c!UPa\!UXT[Sb(!7b!cWT!

\^]Xc^aX]V!^RRdaaTS!X]!cWT!fX]cTa&!UXT[S!UPa\X]V!PRcXeXcXTb!fTaT!]^c!TeXST]c!X]!cWT!SPcP(!

Jd\\Pah!b^d]S![TeT[b!U^a!cWT!\^]Xc^aX]V!_TaX^S!Pc!P[[!bXcTb!PaT!_aTbT]cTS!X]!KPQ[T!,(!KWTh!

X]R[dST!cWT!T`dXeP[T]c!R^]cX]d^db!PeTaPVT!$CT`%&!P]S!cWT!+*cW'_TaRT]cX[T!$C3*%&!/*cW'_TaRT]cX[T!

$C/*%!P]S!3*cW'_TaRT]cX[T!$C+*%!bcPcXbcXRP[![TeT[b!U^a!cWT!T]cXaT!_TaX^S&!U^a!cWT!SPhcX\T!_TaX^Sb&!

P]S!U^a!cWT!]XVWccX\T!_TaX^Sb(/!!

KWT DXgTS ITbXST]cXP[ \^]Xc^a fPb cWT R[^bTbc \^]Xc^a c^ P aTbXST]cXP[ PaTP $pX] c^f]q%( @c 

aTR^aSTS!cWT!WXVWTbc!PeTaPVT![TeT[b!Pb!P!aTbd[c!^U!UaT`dT]c!dbT!^U!cWT!]TPaQh!=[Pc!I^RZ!9PaT!

UPRX[Xch!_PaZX]V![^c(!KWT!8dbh!I^PSfPh!\^]Xc^a!fPb!Tg_^bTS!c^!aTVd[Pa!WXVW'b_TTS!RPa!P]S!

cadRZ!_Pbb!Qhb(!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
.!IPX]!_TaX^Sb!fTaT!XST]cXUXTS!Ua^\!WXbc^aXRP[!\TcT^a^[^Vh!SPcP!PePX[PQ[T!^][X]T!NTPcWTa!L]STaVa^d]S!
bcPcX^]b!BF?DFEIF0!P]S!BF?I<GL8,&!Pc!Wcc_4))fff(fd]STaVa^d]S(R^\(!!
/!;PhcX\T!Xb!STUX]TS!WTaT!Pb!cWT!_TaX^S!Ua^\!14**!7D!c^!+*4**!GD5!]XVWccX\T!Xb!STUX]TS!WTaT!Pb!cWT!
_TaX^S!Ua^\!+*4**!GD!c^!14**!7D!cWT!U^[[^fX]V!SPh(!
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KWT!`dXTcTbc!bXcTb!fTaT!cWT!J^dcWTa]!8^d]SPah!P]S!cWT!N^^STS!7aTP&!fWXRW!fTaT!\^aT!

SXbcP]c!Ua^\!a^PSb!P]S!PaTPb!^U!UaT`dT]c!Wd\P]!PRcXeXch(!

KWT!aT[PcXeT[h![PaVTa!SXUUTaT]RTb!QTcfTT]!T`dXeP[T]c!R^]cX]d^db![TeT[b!$CT`%!P]S![^fTa!cT]cW'

_TaRT]cX[T![TeT[b!$C3*%!Pc!\^bc!^U!cWT!bXcTb!X]SXRPcT!cWPc!cWT!b^d]SbRP_Tb!PaT!S^\X]PcTS!Qh!

caP]bXT]c!TeT]cb!aTbd[cX]V!Ua^\!Wd\P]!PRcXeXch(!NTPcWTa!_PccTa]b!$\^bc[h!fX]S%!P[b^!

X]U[dT]RTS!b^d]S![TeT[b(!KWdb&!^][h!b^\T!^U!cWT!SPcP!bW^f!P!ch_XRP[!P]cWa^_^VT]XR!SXda]P[!

_PccTa]&!fWTaT!b^d]S![TeT[b!PaT!WXVWTa!SdaX]V!cWT!SPh!P]S![^fTa!Pc!]XVWc(!!

KWT!FGJ8!_aTRTST]c!b^d]S![TeT[!Xb!RP[Rd[PcTS!Ua^\!cWT!PaXcW\TcXR!PeTaPVT!^U!cWT!bXcT'fXST!

]XVWccX\T!T`dXeP[T]c!PeTaPVT!b^d]S![TeT[b!$CT`%!_[db!/!S8(!KWT!bXcT'fXST!PeTaPVT!b^d]S![TeT[b!

PaT!bW^f]!X]!cWT![Pbc!a^f!^U!KPQ[T!,(!7\^]V!P[[!bTeT]!bXcTb!X]!cWT!IT_dQ[XR!_a^YTRc!PaTP&!cWT!

PeTaPVT!]XVWccX\T!CT`!Xb!.+!S8&!fWXRW!aTbd[cb!X]!P]!FGJ8!_aTRTST]c!_a^YTRc'^][h!b^d]S![TeT[!

[X\Xc!^U!.0!S87!CT`!+'Wa(!

TABLE 2: SUMMARY SOUND LEVELS FROM PRE-CONSTRUCTION MONITORING  

.>43A9>=#

,241-#*.5.0#&-)('#

1C6@3;;# +3D# 0978A#

5BL# 51(# 5-(# 5)(# 5BL# 51(# 5-(# 5)(# 5BL# 51(# 5-(# 5)(#

2DMF@PHOPM>H#8KBM>OFJIN# ,+# *.# +-# ,.# ,,# *1# +/# ,/# ,(# *,# +(# ,)#

3PNT#9J>AR>T# -(# */# +1# -,# -*# +*# ,*# --# ,/# *,# ++# ,1#

6FSBA#9BNFABIOF>H# -)# *1# +.# ,/# -)# +)# +/# ,/# -)# */# +,# ,.#

7JMOE#3JPIA>MT# ,/# */# ++# ,*# ,0# *0# +,# ,*# ,,# *-# +)# ,)#

9PM>H# ,*# *,# +*# ,,# ,+# *.# +,# ,-# +1# *)# +(# ,(#

;JPOEBMI#3JPIA>MT# +/# *)# +)# +1# +0# *+# +*# +1# +,# )/# *0# +/#

=JJABA#2MB># +.# *+# +(# +0# +/# *-# +)# +1# +*# *)# */# +-#

*@9A8<6A94#*C6@376# ,,# *-# +,# ,,# ,-# *0# +-# ,-# )(# *+# +(# ,)#

!

!
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5.0 ISSUES SPECIFIC TO WIND TURBINE SOUND 

5.1  |  SOUND EMISSIONS FROM WIND TURBINES 

NX]S!cdaQX]Tb!VT]TaPcT!cf^!_aX]RX_[T!ch_Tb!^U!]^XbT4!PTa^Sh]P\XR!]^XbT&!_a^SdRTS!Ua^\!cWT!

U[^f!^U!PXa!Pa^d]S!cWT!Q[PSTb&!P]S!\TRWP]XRP[!]^XbT&!_aX\PaX[h!Ua^\!cWT!VTPaQ^g!P]S!

VT]TaPc^a!fXcWX]!cWT!]PRT[[T(!

AERODYNAMIC NOISE 

7Ta^Sh]P\XR!$PXaU[^f%!b^d]S!Xb!cWT!_aX\Pah!b^daRT!^U!]^XbT!Pbb^RXPcTS!fXcW!fX]S!cdaQX]Tb(!

KWTbT!PR^dbcXR!T\XbbX^]b!RP]!QT!TXcWTa!c^]P[!$fXcW!P]!XST]cXUXPQ[T!_XcRW%!^a!Qa^PSQP]S!

$b_aTPS!^eTa!\P]h!UaT`dT]RXTb%(!!

NX]S!cdaQX]Tb!T\Xc!PTa^Sh]P\XR!Qa^PSQP]S!]^XbT!Pb!PXa!U[^fb!^eTa!P]S!Pa^d]S!cWT!\^eX]V!

Q[PSTb&!P]S!Pb!cW^bT!Q[PSTb!X]cTaPRc!fXcW!Pc\^b_WTaXR!cdaQd[T]RT(!KWTbT!\TRWP]Xb\b!aTbd[c!X]!

P RWPaPRcTaXbcXR pfW^^bWX]Vq b^d]S cWa^dVW bTeTaP[ \TRWP]Xb\b $aTUTa!c^!=XVdaT!-2%4!

) -=?G!C7@3B3D<?>4!NWT]!PXa!U[^fb!`dXRZ[h!^eTa!P]h!fX]V&!Xc!QTVX]b!fXcW!P!b\^^cW!

p[P\X]Paq U[^f& Qdc b^^] bT_PaPcTb Ua^\ cWT fX]V bdaUPRT& QTR^\X]V!cdaQd[T]c!^a!

pa^dVWq(!@]!\^bc!RPbTb&!X]R[dSX]V!cdaQX]T!Q[PSTb&!cWT!P\^d]c!^U!bT_PaPcX^]!Xb!aT[PcTS!

c^!cWT!P]V[T!^U!cWT!Q[PST!aT[PcXeT!c^!cWT!X]R^\X]V!PXa(!KWT!VaTPcTa!cWT!P]V[T&!cWT!\^aT!

bT_PaPcX^]!cdaQd[T]RT!^RRdab4!cWT!\^aT!cdaQd[T]RT!VT]TaPcTS!Qh!cWT!fX]V&!cWT!\^aT!

b^d]S!Xb!_a^SdRTS!Qh!cWT!cdaQd[T]RT(!@]!cWT![X\Xc&!cWT!fX]V!RP]!pbcP[[q5 cWTaT Xb b^ 

\dRW!cdaQd[T]RT!cWPc!Xc!Xb!]^![^]VTa!_a^eXSX]V![XUc(!KWXb!Xb!cWT!]^XbXTbc!R^]SXcX^]!U^a!

Q[PST'X]SdRTS!cdaQd[T]RT(!NX]S!cdaQX]Tb!PaT!_a^VaP\\TS!c^!Pe^XS!bcP[[!R^]SXcX^]b(!

) />8=?G!DEB4E=7>574!7b!TPRW!Q[PST!_PbbTb!Pa^d]S!Xcb!Ud[[!RXaR[T&!Xc!T]R^d]cTab!\P]h!

ePaXPcX^]b!X]!cWT!b_TTS!^U!cWT!PXa!U[^fX]V!X]c^!cWT!Q[PST(!@]!_PacXRd[Pa&!cWT!fX]S!XcbT[U!

fX[[!]PcdaP[[h!WPeT!TSSXTb!^U!SXUUTaT]c!bXiTb&!fWXRW!Xb!P[b^!P!U^a\!^U!cdaQd[T]RT(!

@]U[^f!cdaQd[T]RT!]^XbT!^RRdab!fWT]!cWT!a^c^a!Q[PSTb!T]R^d]cTa!cWXb!Pc\^b_WTaXR!

cdaQd[T]RT(!KWT!`dXRZ!ePaXPcX^]b!X]!PXa!_aTbbdaT!^]!P!a^c^a!Q[PST!RPdbTb!U[dRcdPcX]V!

PTa^Sh]P\XR![^PSX]V!^]!cWT!Q[PST(!7!b\P[[!_^acX^]!^U!cWT!T]TaVh!X]!cWTbT!

U[dRcdPcX^]b!RP]!caP]b[PcT!X]c^!b^d]S(!J^d]S!Ua^\!X]U[^f!cdaQd[T]RT!ePaXTb!PRa^bb!P!

fXST!aP]VT!^U!UaT`dT]RXTb&!Qdc!U^a!fX]S!cdaQX]Tb!Xc!Xb!\^bc!bXV]XUXRP]c!Pc!UaT`dT]RXTb!

QT[^f!/**!?i(!

) 1B3<=<>9!7697!DEB4E=7>574!7b!cWT!PXa!_PbbTb!cWT!aTPa&!^a!caPX[X]V!TSVT&!^U!cWT!Q[PST&!

Xc!U^a\b!P!fPZT(!;T_T]SX]V!^]!cWT!Q[PST!b_TTS!P]S!STcPX[b!^U!Xcb!VT^\Tcah&!cWXb!

caPX[X]V!TSVT!fPZT!RP]!R^]cPX]!bTeTaP[!SXUUTaT]c!ch_Tb!^U!cdaQd[T]RT(!<PRW!ch_T!^U!

caPX[X]V!TSVT!cdaQd[T]RT!Xb!RP_PQ[T!^U!VT]TaPcX]V!b^\T!b^d]S(!KWT!T]TaVh!X]!cWXb!

b^d]S!Xb!SXbcaXQdcTS!PRa^bb!P!fXST!UaT`dT]Rh!aP]VT&!Qdc!Xc!Xb!\^bc!]^cPQ[T!Pc!WXVWTa!

UaT`dT]RXTb!QTcfTT]!1**!?i!P]S!,!Z?i(!

) 1<@!F?BD<57C4!E^c!P[[!^U!cWT!PXa!T]caPX]TS!Qh!P!fX]S!cdaQX]T!Q[PST!U[^fb!SXaTRc[h!^eTa!

Xc(!8TRPdbT!Xc!Xb!b_X]]X]V&!b^\T!^U!cWT!PXa!U[^fb!^dcfPaS!P[^]V!cWT!Q[PST&!P]S!TgXcb!
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cWT!Q[PST!Pc!Xcb!cX_(!KWT!PXa!b_TTSb!WTaT!RP]!QT!`dXcT!WXVW&!P]S!cWT!\XgX]V!^U!cWT!

Q[PST!U[^f!fXcW!cWT!aTbc!^U!cWT!PXa!RP]!VT]TaPcT!P!b_TRXP[!ch_T!^U!cdaQd[T]RT!RP[[TS!P!

pcX_ e^acTgq( CXZT cWT ^cWTa U^a\b ^U cdaQd[T]RT&!P!b\P[[!UaPRcX^]!^U!cWT!cX_!e^acTg!

T]TaVh!RP]!QT!R^]eTacTS!X]c^!]^XbT(!KX_!e^acTg!]^XbT!Xb!^UcT]!PdSXQ[T!fWT]!^]T!Xb!

]TPa!P!cdaQX]T!Pb!P!WXVW'_XcRWTS!fWXbc[X]V!b^d]S!cWPc!_PbbTb!fXcW!TPRW!cX_4!Xc!cT]Sb!c^!

QT!P!b\P[[!R^\_^]T]c!^U!cWT!^eTaP[[!]^XbT!UdacWTa!PfPh!Ua^\!cWT!cdaQX]T(!

<Pa[h fX]S cdaQX]Tb $STbXV]TS X] cWT +31*rb% ^UcT] WPS cWT Q[PSTb QTWX]S cWT c^fTa( 7b TPRW 

Q[PST X] cda] _PbbTS QTWX]S cWT c^fTa& Xc T]R^d]cTaTS cWT c^fTarb fX]S fPZT& P STT_ STUXRXc 

X]!cWT!PXaU[^f!X]c^!cWT!Q[PST(!KWXb!RaTPcTS!P!aT[PcXeT[h!bca^]V!Q[PST!X\_d[bT!]^XbT&!b^\TcX\Tb!

aTUTaaTS c^ Pb P pcWd\_q( D^bc!\^STa]!fX]S!cdaQX]Tb&![XZT!cW^bT!_a^_^bTS!WTaT&!PaT!QdX[c!b^!

cWPc!cWTXa!a^c^ab!PaT![^RPcTS!d_bcaTP\!^U!cWT!c^fTa(!JX]RT!cWT!Q[PSTb!]^![^]VTa!Tg_TaXT]RT!

c^fTa!fPZT!c^!cWT!bP\T!TgcT]c&!cWTaT!Xb![Xcc[T!c^!]^!Q[PST!X\_d[bT!]^XbT(!!

7b!P!aTbd[c!^U!cWT!cdaQd[T]RT'aT[PcTS!\TRWP]Xb\b![XbcTS!PQ^eT&!cWT!\PY^aXch!^U!PdSXQ[T!

PTa^Sh]P\XR!]^XbT!Ua^\!fX]S!cdaQX]Tb!Xb!Qa^PS[h!b_aTPS!^eTa!cWT!\XSS[T!UaT`dT]RXTb&!

a^dVW[h!QTcfTT]!,**!?i!P]S!+&***!?i(!@]!b^\T!d]dbdP[!RPbTb&!c^]P[!]^XbT!RP]!^aXVX]PcT!

Ua^\!d]bcPQ[T!PXaU[^fb!^eTa!W^[Tb&!b[Xcb&!^a!Q[d]c!caPX[X]V!TSVTb!^]!cWT!Q[PSTb(!

!

!

FIGURE 38: AIRFLOW AROUND A ROTOR BLADE 

MECHANICAL NOISE 

7b!cWT!a^c^a!^U!P!fX]S!cdaQX]T!cda]b!Pc!P!aT[PcXeT[h!b[^f!b_TTS!$P!UTf!aTe^[dcX^]b!_Ta!\X]dcT%&!

cWT!bWPUc!Ua^\!cWT!a^c^a!SaXeTb!P!VTPaQ^g!cWPc!R^]eTacb!c^!cWT!\dRW!WXVWTa!b_TTS!$Wd]SaTSb!

^U!IGD%!Pc!fWXRW!cWT!VT]TaPc^a!\dbc!cda](!DTRWP]XRP[!]^XbT!Ua^\!cWT!VTPaQ^g!P]S!

Pbb^RXPcTS!\PRWX]Tah!X]bXST!cWT!]PRT[[T!cT]Sb!c^!QT!c^]P[!X]!]PcdaT!Qdc!RP]!P[b^!WPeT!P!

Qa^PSQP]S!R^\_^]T]c(!G^cT]cXP[!b^daRTb!^U!\TRWP]XRP[!]^XbT!X]R[dST!cWT!VTPab!X]bXST!cWT!

VTPaQ^g&!VT]TaPc^a&!hPf!SaXeTb&!R^^[X]V!UP]b&!P]S!^cWTa!PdgX[XPah!T`dX_\T]c(!KWXb!b^d]S!RP]!

TbRP_T!cWT!]PRT[[T!Q^cW!eXP!R^^[X]V!eT]cb!P]S!cWa^dVW!Xcb!fP[[b(!?^fTeTa&!\^STa]!fX]S!

cdaQX]T!\PRWX]Tah!Xb!STbXV]TS!c^!VT]TaPcT![Tbb!]^XbT&!P]S!cWT!]PRT[[Tb!PaT!STbXV]TS!c^!QTccTa!

5B>AFID#BADB#NBK>M>OFJI#

4ICHJR#OPM?PHBI@B#

;PMC>@B#?JPIA>MT#H>TBM#

=>GB#

<M>FHFID#BADB#CHJR#

<FK#QJMOBS#

6/1-#
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R^]cPX]!cWPc!]^XbT(!7b!P!aTbd[c&!\TRWP]XRP[!]^XbT!Xb!aPaT[h!P!bXV]XUXRP]c!R^]caXQdcX^]!c^!cWT!

c^cP[!]^XbT!T\XccTS!Ua^\!P]!^_TaPcX]V!fX]S!cdaQX]T(!

AMPLITUDE MODULATION 

NWT]!cWT![TeT[!^U!P!aT[PcXeT[h!R^]bcP]c!b^d]S!ePaXTb!X]!P!R^]bXbcT]c!\P]]Ta&!cWT!TUUTRc!Xb!

Z]^f] Pb p7\_[XcdST D^Sd[PcX^]q& ^a 7D( $KWXb Xb cWT _aX]RX_[T Qh fWXRW 7D aPSX^ f^aZb&!

TgRT_c!cWPc!cWT!fPeTb!PaT!aPSX^!fPeTb!aPcWTa!cWP]!b^d]S!fPeTb(%!8TRPdbT!cWT!PTa^Sh]P\XR!

\TRWP]Xb\b!^U!b^d]S!VT]TaPcX^]!X]!fX]S!cdaQX]Tb!PaT!\^eX]V!fXcW!cWT!Q[PSTb!Pa^d]S!P!eTah!

[PaVT!RXaR[T&!cWT!b^d]S!aTRTXeTS!Pc!b^\T!SXbcP]RT!PfPh!ePaXTb!Pc!cWT!bP\T!aPcT5!Xc!Xb!_TaRTXeTS!

Pb!QTX]V!P\_[XcdST'\^Sd[PcTS(!7\_[XcdST!\^Sd[PcX^]!^RRdab!Pc!P!aPcT!Z]^f]!Pb!cWT!8[PST!

GPbbPVT!=aT`dT]Rh!$8G=%(!KWXb!UaT`dT]Rh!Xb!cWT!_a^SdRc!^U!cWT!]d\QTa!^U!Q[PSTb!cX\Tb!cWT!

a^c^a!IGD!SXeXSTS!Qh!0*(!=^a!P!aT[PcXeT[h!R[^bT!^QbTaeTa&!Xc!Xb RWPaPRcTaXiTS Qh P pbfXbW'

bfXbW'bfXbWq b^d]S(!KWT!P\^d]c!^U!cWT!U[dRcdPcX^]!XcbT[U&!Tg_aTbbTS!X]!S8&!Xb!Z]^f]!Pb!cWT!

p\^Sd[PcX^] ST_cWq(!

<gPVVTaPcTS!Q[PST!bfXbW!RP]!V^!Qh!cWT!]P\Tb!^U!p7\_[XcdST D^Sd[PcX^]q!$7D%&!

p<gPVVTaPcTS!7\_[XcdST!D^Sd[PcX^]q $<7D%& ^a pFcWTa!7\_[XcdST!D^Sd[PcX^]q!$F7D%(!

KWTaT!Xb!]^!R^]bXbcT]c!STUX]XcX^]!^U!W^f!\dRW!^U!P!b^d]S![TeT[!U[dRcdPcX^]!Xb!]TRTbbPah!U^a!

Q[PST!bfXbW!c^!QT!R^]bXSTaTS!P\_[XcdST'\^Sd[PcTS(!?^fTeTa&!U[dRcdPcX^]b!X]!cWT!7'fTXVWcTS!

b^d]S![TeT[!Ua^\!P!fX]S!cdaQX]T!RP]!aTPRW!Pb!WXVW!Pb!+*!S8!R[^bT!c^!cWT!cdaQX]T(!=[dRcdPcX^]b!

X]!X]SXeXSdP[!+)-'^RcPeT!QP]Sb!PaT!ch_XRP[[h!WXVWTa!P]S!RP]!TgRTTS!+/!S8(!?^fTeTa&!cWTbT!

P\_[XcdST!\^Sd[PcX^]!ST_cWb!PaT!aT[PcXeT[h!aPaT!P]S!bW^ac'[XeTS(!F]T!aTRT]c!bcdSh!U^d]S!33(3!

_TaRT]c!^U!\^Sd[PcX^]!ST_cW!c^!QT!QT[^f!.(/!S8(0!=[dRcdPcX^]b!X]!X]SXeXSdP[!+)-'^RcPeT!

QP]Sb!RP]!b^\TcX\Tb!bh]RWa^]XiT!P]S!STbh]RWa^]XiT!^eTa![^]V!_TaX^Sb&![TPSX]V!c^![^]V'

cTa\!X]RaTPbTb!P]S!STRaTPbTb!X]!cWT!\PV]XcdST!^U!cWT!P\_[XcdST!\^Sd[PcX^](!JX\X[Pa[h&!X]!

fX]S!UPa\b!fXcW!\d[cX_[T!cdaQX]Tb&!U[dRcdPcX^]b!aTPRWX]V!P!SXbcP]c!^QbTaeTa!RP]!bh]RWa^]XiT!

P]S!STbh]RWa^]XiT&![TPSX]V!c^!ePaXPcX^]b!X]!P\_[XcdST!\^Sd[PcX^]!ST_cW(1!

7\_[XcdST!\^Sd[PcX^]!^U!fX]S!cdaQX]T!b^d]S!WPb!\P]h!_^cT]cXP[!RPdbTb4!b^\T!WPeT!QTT]!

R^]UXa\TS!P]S!^cWTab!aT\PX]!Wh_^cWTcXRP[(!KWTbT!RPdbTb!X]R[dST4!Q[PST!_PbbPVT!X]!Ua^]c!^U!

cWT!c^fTa&!cWT!]^]'d]XU^a\!SXaTRcXeXch!^U!b^d]S!T\XbbX^]b!Ua^\!cWT!Q[PST!cX_&!cWT!PRcX^]!^U!

fX]S!bWTPa&!X]U[^f!cdaQd[T]RT&!P]S!cdaQX]T!Q[PST!hPf!Taa^a(!$ITRT]c[h&!Xc!fPb!aT_^acTS!cWPc!

P[cW^dVW!fX]S!bWTPa!RP]!R^]caXQdcT!c^!cWT!ST_cW!^U!P\_[XcdST!\^Sd[PcX^]&!Xc!S^Tb!]^c!RPdbT!

P\_[XcdST!\^Sd[PcX^]!X]!P]S!^U!XcbT[U(!@]bcTPS&!cWTaT!]TTSb!c^!QT!STcPRW\T]c!^U!PXaU[^f!Ua^\!

cWT!Q[PSTb!U^a!fX]S!bWTPa!c^!R^]caXQdcT!c^!P\_[XcdST!\^Sd[PcX^](2%!NWX[T!UPRc^ab![XZT!cWT!

Q[PST!_PbbX]V!X]!Ua^]c!^U!cWT!c^fTa!PaT!X]caX]bXR!c^!fX]S!cdaQX]T!STbXV]&!^cWTa!UPRc^ab!ePah!

fXcW!cdaQX]T!STbXV]&![^RP[!\TcT^a^[^Vh&!c^_^VaP_Wh&!P]S!cWT![Ph^dc!^U!\d[cX_[T!cdaQX]Tb(!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
0!IJ>& Tc P[(& pDPbbPRWdbTccb JcdSh ^] NX]S KdaQX]T 7R^dbcXRb&q DPbbPRWdbTccb 9[TP] <]TaVh 9T]cTa 
P]S!DPbbPRWdbTccb!;T_Pac\T]c!^U!<]eXa^]\T]cP[!Ga^cTRcX^]&!,*+0(!
1!DR9d]]Th& I^QTac& Tc P[( pNX]S KdaQX]Tb P]S ?TP[cW4 7 9aXcXRP[ ITeXTf ^U cWT JRXT]cXUXR CXcTaPcdaT(q 
'9?<8.6!93!*00?;.>598.6!.81!&8@5<98728>.6!)2150582$!/0$++%!E^eT\QTa!,*+.4!__(!T+*2'T+-*(!
2!pNX]S KdaQX]T 7\_[XcdST D^Sd[PcX^]4 ITbTPaRW c^ @\_a^eT L]STabcP]SX]V Pb c^ Xcb 9PdbT P]S 
<UUTRc(q ,282A./62-($!;TRT\QTa!,*+-(!!
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7\_[XcdST!\^Sd[PcX^]!ST_cW!ePaXTb!fXcW!cWT!aT[PcXeT![^RPcX^]!^U!P]!^QbTaeTa!c^!cWT!cdaQX]T(!

7\_[XcdST!\^Sd[PcX^]!ST_cW!Xb![PaVTbc!fWT]!cWT!aTRTXeTa!Xb!QTcfTT]!./!P]S!0*!STVaTTb!PfPh!

Ua^\!cWT!S^f]fX]S!^a!d_fX]S!SXaTRcX^]b5!Xc!Xb![TPbc!fWT]!cWT!aTRTXeTa!Xb!SXaTRc[h!d_fX]S!^a!

S^f]fX]S!^U!P!cdaQX]T(!

5.2  |  EFFECTS OF METEOROLOGY 

DTcT^a^[^VXRP[!R^]SXcX^]b!RP]!bXV]XUXRP]c[h!PUUTRc!W^f!b^d]S!_a^_PVPcTb!^eTa![^]V!SXbcP]RTb(!

KWT!cf^!\^bc!X\_^acP]c!R^]SXcX^]b!c^!R^]bXSTa!PaT!fX]S!bWTPa!P]S!cT\_TaPcdaT![P_bT(!NX]S!

bWTPa!Xb!cWT!SXUUTaT]RT!X]!fX]S!b_TTSb!fXcW!P[cXcdST5!cT\_TaPcdaT![P_bT!aPcT!Xb!cWT!RWP]VT!X]!

cT\_TaPcdaT!fXcW!P[cXcdST(!@] Q^cW RPbTb& b^d]S Xb QT]c& ^a paTUaPRcTSq& PfPh Ua^\ P bcaPXVWc 

_PcW(!

@]!R^]SXcX^]b!fXcW!WXVW!fX]S!bWTPa!$P![PaVT!fX]S!b_TTS!VaPSXT]c%&!b^d]S![TeT[b!d_fX]S!Ua^\!

cWT!b^daRT!cT]S!c^!STRaTPbT&!P]S!b^d]S![TeT[b!S^f]fX]S!Ua^\!cWT!b^daRT!cT]S!c^!X]RaTPbT!

$=XVdaT!-3%(!

!

! ! ! ! ! ! ! Not to scale 

FIGURE 39:  SCHEMATIC OF THE REFRACTION OF SOUND DUE TO VERTICAL WIND 
GRADIENT (WIND SHEAR) 

NXcW!cT\_TaPcdaT![P_bT&!fWT]!Va^d]S!bdaUPRT!cT\_TaPcdaTb!PaT!WXVWTa!cWP]!cW^bT!P[^Uc&!

b^d]S!fX[[!cT]S!c^!aTUaPRc!d_fPaSb&![TPSX]V!c^![^fTa!b^d]S![TeT[b!]TPa!cWT!Va^d]S(!KWT!

^__^bXcT!Xb!cadT!fWT]!Va^d]S!cT\_TaPcdaTb!PaT![^fTa!cWP]!cW^bT!P[^Uc4!cWXb!Xb!Z]^f]!Pb!P]!

X]eTabX^]!R^]SXcX^](!

?XVW!fX]Sb!P]S)^a!WXVW!b^[Pa!aPSXPcX^]!RP]!RaTPcT!cdaQd[T]RT!cWPc!cT]Sb!c^!QaTPZ!d_!P]S!

bRPccTa!b^d]S!T]TaVh(!NWT]!cWXb!^RRdab&!b^d]S![TeT[b!PaT!aTSdRTS!\^aT!cWP]!f^d[S!]^a\P[[h!

QT!Tg_TRcTS!fXcW!SXbcP]RT(!?XVW[h!bcPQ[T!Pc\^b_WTaTb!^]!cWT!^cWTa!WP]S&!fWXRW!cT]S!c^!

^RRda!^]!R[TPa!]XVWcb!fXcW![^f!Va^d]S'[TeT[!fX]S!b_TTSb&!cT]S!c^!\X]X\XiT!Pc\^b_WTaXR!

cdaQd[T]RT!P]S!PaT!VT]TaP[[h!\^aT!UPe^aPQ[T!c^!S^f]fX]S!_a^_PVPcX^](!

@]!VT]TaP[!cTa\b&!b^d]S!_a^_PVPcTb!P[^]V!cWT!Va^d]S!QTbc!d]STa!bcPQ[T!Pc\^b_WTaXR!

R^]SXcX^]b!fXcW!P!bca^]V!cT\_TaPcdaT!X]eTabX^](!KWXb!cT]Sb!c^!^RRda!SdaX]V!cWT!]XVWc!P]S!Xb!

RWPaPRcTaXiTS!Qh![^f!Va^d]S'[TeT[!fX]Sb(!?^fTeTa&!bca^]V!X]eTabX^]b!PaT!P[b^!^UcT]!

PRR^\_P]XTS!Qh![XVWc!bdaUPRT!fX]Sb(!7b!P!aTbd[c&!f^abc'RPbT!R^]SXcX^]b!U^a!fX]S!cdaQX]Tb!

cT]S!c^!^RRda!S^f]fX]S!d]STa!\^STaPcT!]XVWccX\T!cT\_TaPcdaT!X]eTabX^]b!fWT]!fX]S!

b_TTSb!PaT!WXVWTa(!KWTaTU^aT&!cWXb!Xb!cWT!STUPd[c!\TcT^a^[^VXRP[!R^]SXcX^]!Pbbd\TS!U^a!

\^ST[X]V!fX]S!cdaQX]T!b^d]S(!
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5.3  |  MASKING OF SOUND 

7b!\T]cX^]TS!PQ^eT&!b^d]S![TeT[b!Ua^\!fX]S!cdaQX]Tb!PaT!P!Ud]RcX^]!^U!fX]S!b_TTS(!

8PRZVa^d]S!b^d]S!Xb!P[b^!P!Ud]RcX^]!^U!fX]S!b_TTS&!X(T(&!cWT!bca^]VTa!cWT!Va^d]S'[TeT[!fX]Sb&!

cWT![^dSTa!cWT!aTbd[cX]V!QPRZVa^d]S!b^d]S(!KWXb!TUUTRc!Xb!VaTPcTbc!X]!PaTPb!R^eTaTS!Qh!caTTb!

P]S!^cWTa!eTVTcPcX^](!NX]S!]^XbT!XcbT[U!^UcT]!RP]!\PbZ!cWT!b^d]S!Ua^\!P!fX]S!cdaQX]T!Pc!

S^f]fX]S!aTRTXeTab&!QTRPdbT!cWT!UaT`dT]Rh!b_TRcad\!Ua^\!fX]S!]^XbT!Xb!eTah!bX\X[Pa!c^!cWT!

UaT`dT]Rh!b_TRcad\!Ua^\!P!fX]S!cdaQX]T(!=XVdaT!.*!R^\_PaTb!cWT!b^d]S!b_TRcad\!\TPbdaTS!

SdaX]V!P!/!\)b!fX]S!TeT]c!c^!cWPc!VT]TaPcTS!Qh!cWT!MTbcPb!M+-0&!><!-(0'+-1&!P]S!>P\TbP!

>+-,!fX]S!cdaQX]T(!KWT!bWP_Tb!^U!cWT!b_TRcaP!PaT!eTah!bX\X[Pa!Pc![^fTa!UaT`dT]RXTb(!7c!WXVWTa!

UaT`dT]RXTb&!cWT!b^d]Sb!Ua^\!cWT!\PbZX]V!fX]S!]^XbT!PaT![^dSTa!cWP]!cWT!fX]S!cdaQX]T(!7b!P!

aTbd[c&!cWT!\PbZX]V!^U!cdaQX]T!]^XbT!Xb!_^bbXQ[T!Pc!WXVWTa!Va^d]S'[TeT[!fX]S!b_TTSb(!

!

FIGURE 40: COMPARISON OF NORMALIZED FREQUENCY SPECTRA MEASURED FROM A 5 
M/S WIND EVENT AND THE SOUND POWER SPECTRA FROM VESTAS V136, GE 3.6-137, 
AND GAMESA G132 WIND TURBINES+

@c!Xb!X\_^acP]c!c^!]^cT!cWPc!fWX[T!fX]Sb!\Ph!QT!Q[^fX]V!bca^]V[h!Pc!WTXVWc!^U!cdaQX]T!WdQ&!

cWTaT!\Ph!QT![Xcc[T!c^!]^!fX]S!Pc!Va^d]S![TeT[(!KWXb!Xb!Tb_TRXP[[h!cadT!SdaX]V!_TaX^Sb!fXcW!

bca^]V!fX]S!VaPSXT]cb!$WXVW!fX]S!bWTPa%&!fWXRW!\^bc[h!^RRda!Pc!]XVWc(!KWXb!RP]!P[b^!^RRda!^]!

cWT![TTfPaS!bXST!^U!aXSVTb!fWTaT!cWT!aXSVT!XcbT[U!Q[^RZb!cWT!Va^d]S'[TeT[!fX]S(!!

5.4  |  INFRASOUND AND LOW-FREQUENCY SOUND 

@]UaPb^d]S!Xb!STUX]TS!Pb!P]h!b^d]S!WPeX]V!Xcb!UaT`dT]Rh!R^]cT]c!QT[^f!PQ^dc!,*!?i(!J^d]S!

QT[^f!cWXb!UaT`dT]Rh!Xb!PdSXQ[T!^][h!XU!Xc!WPb!eTah!WXVW!P\_[XcdST(!C^f'UaT`dT]Rh!b^d]S!Xb!

STUX]TS!Pb!QTX]V!fXcWX]!cWT!PdSXQ[T!aP]VT!^U!Wd\P]!WTPaX]V&!cWPc!Xb&!PQ^eT!,*!?i&!Qdc!QT[^f!

+**!c^!,**!?i&!ST_T]SX]V!^]!cWT!P__[XRPcX^](!!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
3!KWT!_da_^bT!^U!cWXb!=XVdaT!Xb!c^!bW^f!cWT!bWP_Tb!c^!cf^!b_TRcaP!aT[PcXeT!c^!^]T!P]^cWTa!P]S!]^c!cWT!
PRcdP[!b^d]S![TeT[!^U!cWT!cf^!b^daRTb!^U!b^d]S(!
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C^f'UaT`dT]Rh!PTa^Sh]P\XR!c^]P[!]^XbT!Xb!ch_XRP[[h!Pbb^RXPcTS!fXcW!S^f]fX]S!a^c^ab!^]!

W^aXi^]cP[!PgXb!fX]S!cdaQX]Tb&!Pb!Tg_[PX]TS!X]!JTRcX^]!/(+!PQ^eT(!D^STa]&![PaVT!fX]S!cdaQX]Tb!

WPeT!cWTXa!a^c^a!_[P]T!_[PRTS!d_fX]S!^U!cWT!c^fTa(!7b!P!aTbd[c&!cWXb!ch_T!^U![^f'UaT`dT]Rh!

]^XbT!Xb!^U!P!\dRW![^fTa!\PV]XcdST!Ua^\!d_fX]S!cdaQX]Tb!cWP]!S^f]fX]S!cdaQX]Tb4!Xc!Xb!fT[[!

QT[^f!TbcPQ[XbWTS!X]UaPb^]XR!WTPaX]V!cWaTbW^[Sb&!Pb!Xb!bW^f]!X]!=XVdaT!.+(!@]!cWT!=XVdaT&!cWT!

RdaeT!R^aaTb_^]SX]V!c^!P!b^d]S![TeT[!^U!3*!S8>!Xb!R^]bXSTaTS!c^!QT!PQ^dc!/!S8!QT[^f!cWT!

\TP]!cWaTbW^[S!^U!Wd\P]!WTPaX]V(!KWT![^f'UaT`dT]Rh!b^d]S!\TPbdaTS!Pc!+&+/*!UTTc!Ua^\!P!

fX]S!cdaQX]T!Xb!+/!S8!^a!\^aT!QT[^f!cWT!3*!S8>!_TaRT_cXQX[Xch!RdaeT(!

!

FIGURE 41: MEASURED HUMAN AUDIBILITY THRESHOLD AND THE 90 DBG CURVE (AN 
ASSUMED HUMAN PERCEPTION THRESHOLD) COMPARED WITH SOUND LEVEL 
MEASURED 350 METERS (1,150 FEET) FROM A WIND TURBINE('

C^f'UaT`dT]Rh!b^d]S!Ua^\!P!fX]S!cdaQX]T!Xb!VT]TaPcTS!_aX\PaX[h!Qh!cWT!VT]TaPc^a!P]S!

\TRWP]XRP[!R^\_^]T]cb(!DdRW!^U!cWT!\TRWP]XRP[!]^XbT!WPb!QTT]!aTSdRTS!X]!\^STa]!fX]S!

cdaQX]Tb!cWa^dVW!X\_a^eTS!b^d]S!X]bd[PcX^]!X]!cWT!]PRT[[T(!C^f'UaT`dT]Rh!b^d]S!RP]!P[b^!QT!

VT]TaPcTS!Qh!cWT!Q[PSTb!fWT]!cWT!X]U[^f!PXa!Xb!eTah!cdaQd[T]c&!P!R^]SXcX^]!\^aT!R^\\^]!Pc!

WXVWTa!fX]S!b_TTSb(!?^fTeTa&!Pc!cWTbT!fX]S!b_TTSb&![^f'UaT`dT]Rh!b^d]S!VT]TaPcTS!Qh!cWT!

fX]S!cdaQX]T!Q[PSTb!Xb!^UcT]!\PbZTS!Qh!Va^d]S'[TeT[!fX]S!]^XbT!Pc!S^f]fX]S!aTRTXeTab(!

C^f'UaT`dT]Rh!b^d]S!Xb!PQb^aQTS![Tbb!Qh!cWT!Pc\^b_WTaT!P]S!Va^d]S!cWP]!WXVWTa!UaT`dT]Rh!

b^d]S(!KWXb!T]PQ[Tb!Xc!c^!_a^_PVPcT!Pc!P]!PdSXQ[T![TeT[!UdacWTa!cWP]!WXVWTa!UaT`dT]Rh!b^d]S(!

$7]!TgP\_[T!^U!cWXb!Xb!cWT!pR[P_q!^U!cWd]STa!WTPaS!R[^bT!c^!P![XVWc]X]V!bcaXZT&!Qdc!cWT!

pad\Q[Tq!^U!cWd]STa!WTPaS!UPa!Ua^\!P!bcaXZT(%!KWT!Pc\^b_WTaXR!_a^_PVPcX^]!\^ST[X]V!

P__[XTS!c^!fX]S!cdaQX]T!b^d]S!PRR^d]cb!U^a!UaT`dT]Rh'b_TRXUXR!Va^d]S!PccT]dPcX^]!P]S!

Pc\^b_WTaXR!PQb^a_cX^](!

!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
+*!IJ>& Tc P[(& pDPbbPRWdbTccb JcdSh ^] NX]S KdaQX]T 7R^dbcXRb&q DPbbPRWdbTccb 9[TP] <]TaVh 
9T]cTa!P]S!DPbbPRWdbTccb!;T_Pac\T]c!^U!<]eXa^]\T]cP[!Ga^cTRcX^]&!,*+0!o!>aP_WXR!Ua^\!IJ>!
_aTbT]cPcX^]!c^!DPbb;<G!NEK7>&!DPaRW&!,*+0(!
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6.0 SOUND PROPAGATION MODELING  

6.1  |  PROCEDURES 

D^ST[X]V!U^a!cWT!_a^YTRc!fPb!X]!PRR^aSP]RT!fXcW!cWT!bcP]SPaS!@JF!30+-',& p7R^dbcXRb o!

7ccT]dPcX^] ^U b^d]S SdaX]V _a^_PVPcX^] ^dcS^^ab& GPac ,4 >T]TaP[ DTcW^S ^U 9P[Rd[PcX^](q 

KWT!@JF!bcP]SPaS!bcPcTb&!

KWXb!_Pac!^U!@JF!30+-!b_TRXUXTb!P]!T]VX]TTaX]V!\TcW^S!U^a!RP[Rd[PcX]V!cWT!

PccT]dPcX^]!^U!b^d]S!SdaX]V!_a^_PVPcX^]!^dcS^^ab!X]!^aSTa!c^!_aTSXRc!cWT![TeT[b!^U!

T]eXa^]\T]cP[!]^XbT!Pc!P!SXbcP]RT!Ua^\!P!ePaXTch!^U!b^daRTb(!KWT!\TcW^S!_aTSXRcb!

cWT!T`dXeP[T]c!R^]cX]d^db!7'fTXVWcTS b^d]S _aTbbdaT [TeT[ n d]STa \TcT^a^[^VXRP[ 

R^]SXcX^]b!UPe^aPQ[T!c^!_a^_PVPcX^]!Ua^\!b^daRTb!^U!Z]^f]!b^d]S!T\XbbX^]b(!KWTbT!

R^]SXcX^]b PaT U^a S^f]fX]S _a^_PVPcX^] n ^a& T`dXeP[T]c[h& _a^_PVPcX^] d]STa P 

fT[['STeT[^_TS!\^STaPcT!Va^d]S'QPbTS!cT\_TaPcdaT!X]eTabX^]&!bdRW!Pb!R^\\^][h!

^RRdab!Pc!]XVWc(!

KWT!\^ST[!cPZTb!X]c^!PRR^d]c!b^daRT!b^d]S!_^fTa![TeT[b&!bdaUPRT!aTU[TRcX^]!P]S!PQb^a_cX^]&!

Pc\^b_WTaXR!PQb^a_cX^]&!VT^\TcaXR!SXeTaVT]RT&!\TcT^a^[^VXRP[!R^]SXcX^]b&!fP[[b&!QPaaXTab&!

QTa\b&!P]S!cTaaPX](!KWT!PR^dbcXRP[!\^ST[X]V!b^UcfPaT!dbTS!WTaT!fPb!9PS]P7r&!Ua^\!

;PcPZdbcXZ!>\Q?(!9PS]P7r!Xb!P!fXST[h!PRRT_cTS!PR^dbcXRP[!_a^_PVPcX^]!\^ST[X]V!c^^[&!dbTS!

Qh!\P]h!]^XbT!R^]ca^[!_a^UTbbX^]P[b!X]!cWT!L]XcTS!JcPcTb!P]S!X]cTa]PcX^]P[[h(!

@JF!30+-',!P[b^!Pbbd\Tb!S^f]fX]S!b^d]S!_a^_PVPcX^]!QTcfTT]!TeTah!b^daRT!P]S!TeTah!

aTRTXeTa&!R^]bT`dT]c[h&!P[[!fX]S!SXaTRcX^]b&!X]R[dSX]V!cWT!_aTePX[X]V!fX]S!SXaTRcX^]b&!PaT!

R^]bXSTaTS(!!

D^ST[!R^]UXVdaPcX^]!_PaP\TcTab!PaT![XbcTS!X]!7__T]SXg!8!P]S!PaT!bd\\PaXiTS!WTaT(!

@]!cWT!\^ST[&!P!VaXS!^U!aTRTXeTab++!b_PRTS!.*'\TcTa!Qh!.*'\TcTa!fPb!bTc!d_!Pc!P!WTXVWc!^U!+(/!

\TcTab!$/!UTTc%!PQ^eT!cWT!Va^d]S&!R^eTaX]V!P__a^gX\PcT[h!/*+!b`(!Z\(!$+20!b`(!\X(%!Pa^d]S!

cWT!Ga^YTRc!PaTP(!!

@]!PSSXcX^]!c^!cWT!VaXS&!-&-,/!SXbRaTcT!aTRTXeTab!fTaT!X]R[dSTS!X]!cWT!\^ST[&!aT_aTbT]cX]V!

aTbXST]RTb!P]S!^cWTa!bT]bXcXeT![^RPcX^]b!fXcWX]!cWT!RP[Rd[PcX^]!PaTP(!<PRW!fPb!_[PRTS!Pc!P!

WTXVWc!^U!.!\TcTab!$+-!UTTc%!PQ^eT!cWT!Va^d]S&!aT_aTbT]cX]V!P!bTR^]S'U[^^a!QTSa^^\!

fX]S^f(!J^d]S![TeT[b!TbcX\PcTS!Pc!cWTbT!aTRTXeTab!PaT!bd\\PaXiTS!X]!7__T]SXg!9!U^a!TPRW!

cdaQX]T!\^ST[(!

KWT!Ga^YTRc!PaTP!fPb!\^ST[TS!PR^dbcXRP[[h!Pb WPeX]V p\XgTS Va^d]Sq $>6*(/%&!cWPc!Xb&!WP[U!

WPaS!P]S!WP[U!_^a^db!Va^d]S(!7]!PSSXcX^]P[!d]RTacPX]ch!UPRc^a!^U!,!S8!fPb!PSSTS!c^!cWT!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
++!7!aTRTXeTa!Xb!P!_^X]c!PQ^eT!cWT!Va^d]S!Pc!fWXRW!cWT!R^\_dcTa!\^ST[!RP[Rd[PcTb!P!b^d]S![TeT[(!
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aTbd[cb(!=^[XPVT!fPb!]^c!\^ST[TS(!KPZT]!c^VTcWTa&!cWTbT!\^ST[!_PaP\TcTab!WPeT!QTT]!bW^f]!

c^!hXT[S!R^]bTaePcXeT!aTbd[cb!X]!TbcX\PcX]V!P!^]T'W^da!CT`!Ua^\!fX]S!cdaQX]Tb(+,&+-&+.!!!

=XUch'TXVWc!cdaQX]Tb!fTaT!\^ST[TS!Pb!b^d]S!b^daRTb(!KdaQX]Tb!fTaT!\^ST[TS!Pc!cWT!

\P]dUPRcdaTarb VdPaP]cTTS \PgX\d\ P__PaT]c!b^d]S!_^fTa![TeT[(!7[[!cdaQX]T!SPcP!dbTS!Xb!

cWT!\^bc!aTRT]c[h!PePX[PQ[T!Ua^\!cWT!\P]dUPRcdaTa!Pc!cWT!cX\T!^U!cWXb!aT_^ac(!KWTbT!b^d]S!

_^fTa![TeT[b!PaT!\PaZTS!Pb!R^]UXST]cXP[!Qh!cWT!\P]dUPRcdaTab!P]S!PaT!]^c!X]R[dSTS!X]!cWT!

aT_^ac(!!

D^ST[TS!b_TRcaP!U^a!cWT!R^[[TRc^a!bdQbcPcX^]!caP]bU^a\Ta!P]S!_PS'\^d]cTS!caP]bU^a\Tab!PaT!

bW^f]!X]!KPQ[T!0(!@]!TPRW!RPbT&!cWT!b^d]S!_^fTa![TeT[!Xb!QPbTS!^]!cWT!E<D7!KI'+!bcP]SPaS!

b^d]S!_aTbbdaT![TeT[&!P[^]V!fXcW!SPcP!^QcPX]TS!Ua^\!\TPbdaT\T]cb!^U!bX\X[Pa[h'bXiTS!

caP]bU^a\Tab!\TPbdaTS!Qh!IJ>(!!

TABLE 3:  PROJECT TRANSFORMER SOUND POWER LEVELS 

!

6.2  |  RESULTS OF SOUND PROPAGATION MODELING 

J^d]S!_a^_PVPcX^]!\^ST[X]V!fPb!_TaU^a\TS!U^a!TPRW!^U!cWaTT!cdaQX]T!\^ST[b!$>P\TbP!

>+-,!-(.0/!DN&!MTbcPb!M+-0!-(0!DN&!P]S!><!-(0'+-1%!Pc!P[[!/2!cdaQX]T![^RPcX^]b(!KWT!

>P\TbP!>+-,!-(.0/!DN!fPb!\^ST[TS!Pc!P!++.'\TcTa!WdQ!WTXVWc&!cWT!><!-(0'+-1!Pc!P!++*'

\TcTa!WdQ!WTXVWc&!P]S!cWT!MTbcPb!M+-0!-(0!DN!Pc!P!+*/'\TcTa!WdQ!WTXVWc(!

@]!cWT!X]bcP]RT!cWPc!\^ST[TS!b^d]S![TeT[b!TgRTTSTS!cWT!_a^YTRcrb .0!S87!]^XbT![X\Xc!Pc!]^]'

_PacXRX_PcX]V!aTbXST]RTb&!bT[TRc!cdaQX]Tb!fTaT!_[PRTS!X]c^!E^XbT!ITSdRTS!F_TaPcX^]b!

$EIFb%(+/!J^d]S!_a^_PVPcX^]!\^ST[X]V!aTbd[cb!d]STa!cWXb!bRT]PaX^!PaT!bW^f]!X]!=XVdaT!.,!

U^a!cWT!>P\TbP!>+-,!-(.0/!DN&!=XVdaT!.-!U^a!cWT!MTbcPb!M+-0!-(0!DN&!P]S!=XVdaT!..!U^a!

cWT!><!-(0'+-1(!=^a!cWT!><!cdaQX]T&!cWT!EIF!\^ST![XbcTS!Xb!cWT!X]cTVTa!aTSdRcX^]!X]!

cdaQX]T b^d]S _^fTa [TeT[ X] STRXQT[b& b^ pEIF +q Xb P b^d]S _^fTa aTSdRcX^] ^U + S8(!KWT!

MTbcPb!cdaQX]Tb!WPeT!U^da!EIF!\^STb!aT_^acTS!Qh!cWT!\P]dUPRcdaTa!$D^ST!+!cWa^dVW!

D^ST!.%!fWXRW!PaT!dbTS!U^a!\^ST[X]V!P]S!cWT!>P\TbP!>+-,!-(.0/!DN!WPb!UXeT!b_TRXUXR!

]^XbT!\^STb!aT_^acTS!Qh!cWT!\P]dUPRcdaTa!$EC!+!cWa^dVW!EC!/%(!KWTbT!S^!]^c!]TRTbbPaX[h!

R^aaTb_^]S!c^!fW^[T']d\QTa!b^d]S!_^fTa![TeT[!aTSdRcX^]b(!!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
+,!;d]RP]& <(& P]S BP[XbZX& B(& p@\_a^eX]V J^d]S Ga^_PVPcX^] D^ST[X]V U^a NX]S G^fTa Ga^YTRcbq& 
7R^dbcXRb r*2& ,**2& GPaXb& =aP]RT(!
+-!8^fS[Ta&!;(!Tc P[&( pGaTSXRcX^] P]S 7bbTbb\T]c ^U NX]S KdaQX]T E^XbT4 7VaTT\T]c PQ^dc IT[TeP]c 
=PRc^ab U^a E^XbT 7bbTbb\T]c Ua^\ NX]S <]TaVh Ga^YTRcb(q  7R^dbcXRb!8d[[TcX](!!-.$,%&!__(!-/'-1(!

+.!<eP]b&!K(!P]S!9^^_Ta&!A(( p9^\_PaXb^] ^U GaTSXRcTS P]S DTPbdaTS NX]S =Pa\ E^XbT CTeT[b P]S 
@\_[XRPcX^]b U^a 7bbTbb\T]cb ^U ETf NX]S =Pa\b(q  7R^dbcXRb 7dbcaP[XP4 7_aX[ ,*+,(  M^[( .*& E^( +(!
+/!E^XbT!ITSdRTS!F_TaPcX^]b!\^STb!PaT!cdaQX]T!\^STb!cWPc!aTSdRT!cWT!\PgX\d\!b^d]S!_^fTa!
T\XbbX^]b!^U!cdaQX]Tb(!KWXb!Xb!ch_XRP[[h!PRR^\_[XbWTS!cWa^dVW!b[^fX]V!S^f]!cWT!a^cPcX^]P[!b_TTS!^U!
cWT cdaQX]Trb a^c^a(!
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KWT!aTbd[cb!bW^f!cWPc!Ga^YTRc'^][h!b^d]S![TeT[b!X]!TPRW!^U!cWTbT!cWaTT!\XcXVPcTS!bRT]PaX^b!S^!

]^c!TgRTTS!.0!S87!Pc!P]h!]^]'_PacXRX_PcX]V!aTbXST]RT(!!

E^cT!cWPc!_PacXRd[Pa!cdaQX]T![^RPcX^]b!cWPc!PaT!X]!EIF!\Ph!RWP]VT!SdT!c^!\^SXUXRPcX^]b!c^!

cdaQX]T![^RPcX^]b&!cWT!UX]P[!]d\QTa!^U!cdaQX]Tb!QdX[c&!P]S!RWP]VTb!X]!\P]dUPRcdaTa'_dQ[XbWTS!

cdaQX]T!b^d]S!T\XbbX^]b!SPcP(!J_TRXUXR!EIF!_[P]b!\Ph!X]R[dST!_a^eXbX^]b!U^a!SXUUTaT]c!

EIF!bTccX]Vb!c^!QT!dbTS!ST_T]SX]V!^]!cWT!cX\T!^U!SPh!P]S!\TcT^a^[^VXRP[!R^]SXcX^]b(!KWT!

c^cP[!]d\QTa!^U!cdaQX]Tb!X]!TPRW!EIF!\^ST!PaT!bd\\PaXiTS!X]!KPQ[T!.(!

TABLE 4: NUMBER OF TURBINES IN EACH NOISE MODE 

! !

!

!

!

Operational Mode
Turbine 

Count
Operational Mode

Turbine 

Count

Operational 

Mode

Turbine 

Count

Full Sound Power 40 Full Sound Power 42 Mode 0 52

NL 1 13 1 dB NRO 9 Mode 1 6

NL 2 2 2 dB NRO 5 Mode 2 0

NL 3 3 3 dB NRO 2 Mode 3 0

NL 4 0 4 dB NRO 0 Mode 4 0

Gamesa G132 - 3.465 MW GE 3.6 - 137 Vestas V136 - 3.6 MW
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!

FIGURE 42:  SOUND PROPAGATION MODELING RESULTS - GAMESA G132 
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!

FIGURE 43:  SOUND PROPAGATION MODELING RESULTS g VESTAS V136 3.6 MW  



45 

!

FIGURE 44:  SOUND PROPAGATION MODELING RESULTS - GE 3.6-137 

CONSTRUCTION ACTIVITY SOUND EMISSIONS 

NX]S!cdaQX]T!R^]bcadRcX^]!fX[[!QT!_aX\PaX[h!Pc!cWT!cdaQX]T!bXcTb(!NWX[T!cWTaT!\Ph!QT!PRcXeXch!

R[^bTa!c^!aTbXST]RTb!U^a!a^PS!R^]bcadRcX^]!P]S!dcX[Xch!f^aZ&!bdRW!f^aZ!fX[[!WPeT!P!aT[PcXeT[h!

bW^ac!SdaPcX^](!

<`dX_\T]c!dbTS!U^a!R^]bcadRcX^]!fX[[!ePah(!J^\T!^U!cWT![^dSTa!_XTRTb!^U!T`dX_\T]c!PaT!

bW^f]!X]!KPQ[T!/!P[^]V!fXcW!cWT!P__a^gX\PcT!\PgX\d\!b^d]S!_aTbbdaT![TeT[b!Pc!/*!UTTc!

$+/(,!\%!P]S!+&./1!UTTc!$./1!\TcTab%&!cWT!R[^bTbc!SXbcP]RT!QTcfTT]!P!cdaQX]T!bXcT!P]S!P!]^]'

_PacXRX_PcX]V!aTbXST]RT(+0!!

!

!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
!
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!

TABLE 5:  MAXIMUM SOUND LEVELS FROM VARIOUS TYPES OF CONSTRUCTION 
EQUIPMENT ASSUMING NO ATTENUATION FROM TREES OR TERRAIN 

Equipment 

Maximum Sound 

Pressure Level at 444 

meters (1,457 feet) 

(dBA)(*

Maximum Sound 

Pressure Level at 15 

meters (50 feet) 

M-250 Liftcrane 48 83 

2250 S3 Liftcrane 43 78 

Excavator 51 83 

Dump truck being loaded 54 86 

Dump truck at 25 mph accelerating 44 76 

Tractor trailer at 25 mph accelerating 49 80 

Concrete truck 46 81 

Bulldozer 50 85 

Rock drill 62 100 

Loader 42 80 

Backhoe 45 80 

Wood chipper 64 96 

!

DPY^a!R^]bcadRcX^]!f^aZ&!bdRW!Pb!R[TPaX]V!U^a!cWT!PRRTbb!a^PSb!P]S!P]h!SaX[[X]V!P]S!Q[PbcX]V&!

fX[[!^RRda!SdaX]V!cWT!SPh(!J^\T!R^]bcadRcX^]!PRcXeXch!bdRW!TgcT]STS!R^]RaTcT!_^dab&!Q[PST!

[XUcb&!P]S!\X]^a!R^]bcadRcX^]!f^aZ!\Ph!TgcT]S!TPa[XTa!^a![PcTa(!$

N^aZ!^]!cWT!cdaQX]T!bXcTb!fX[[!QT!Pc![TPbc!+).!\X[T!Ua^\!cWT!]TPaTbc!]^]'_PacXRX_PcX]V!

aTbXST]RT(!;dT!c^!cWT!SXbcP]RTb!QTcfTT]!aTbXST]RTb!P]S!R^]bcadRcX^]![^RPcX^]b&!cWT!cX\T'^U'

SPh!aTbcaXRcX^]b!^]!SaX[[X]V!P]S!Q[PbcX]V&!P]S!cWT![X\XcTS!SdaPcX^]!^U!R^]bcadRcX^]&!

R^]bcadRcX^]!]^XbT!fX[[!]^c!RaTPcT!P]!d]SdT!PSeTabT!X\_PRc(

!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

!

+1!7bbd\Tb!WPaS!Va^d]S!Pa^d]S!R^]bcadRcX^]!bXcT&!P]S!@JF!30+-',!_a^_PVPcX^]!fXcW!]^!eTVTcPcX^]!
aTSdRcX^](!7RcdP[!b^d]S![TeT[b!fX[[![XZT[h!QT![^fTa!VXeT]!cWT!_aTeP[T]RT!^U!eTVTcPcX^]!P]S!b^Uc!Va^d]S!
Pa^d]S!cWT!bXcT(!
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7.0 SUMMARY AND CONCLUSIONS 

KWT!IT_dQ[XR!NX]S!Ga^YTRc!Xb!P!fX]S!_^fTa!_a^YTRc![^RPcTS!X]!P]!PaTP!bcaPSS[X]V!cWT!Q^aSTa!

QTcfTT]!JT]TRP!9^d]ch!P]S!JP]SdbZh!9^d]ch&!FWX^&!QTcfTT]!cWT!c^f]b!^U!IT_dQ[XR!P]S!

8T[[TedT(!@]!_aT_PaPcX^]!U^a!FWX^!G^fTa!JXcX]V!8^PaS!$FGJ8%!_Ta\XccX]V&!7_Tg!9[TP]!

<]TaVh!aTcPX]TS!IJ>!c^!_TaU^a\!QPRZVa^d]S!b^d]S![TeT[!\^]Xc^aX]V!^U!cWT!TgXbcX]V!

T]eXa^]\T]c!X]!P]S!Pa^d]S!cWT!_a^YTRc!PaTP!P]S!b^d]S!_a^_PVPcX^]!\^ST[X]V!c^!_aTSXRc!

_a^YTRc'^][h!b^d]S![TeT[b!Pc!]TPaQh!aTbXST]RTb(!Jd\\Pah!P]S!R^]R[dbX^]b!PaT!Pb!U^[[^fb4!

) IT_dQ[XR!NX]S!Xb!_a^_^bTS!c^!X]R[dST!d_!c^!/2!cdaQX]T![^RPcX^]b(!9daaT]c[h!cWaTT!

cdaQX]T!\^ST[b!PaT!QTX]V!R^]bXSTaTS4!cWT!>P\TbP!>+-,!fWXRW!Xb!P!-(.0/'\TVPfPcc!

$DN%!cdaQX]T!fXcW!P!+-,'\TcTa!SXP\TcTa!a^c^a!P]S!P!++.'\TcTa!WdQ!WTXVWc&!cWT!

MTbcPb!M+-0!-(0!DN!fXcW!P!+-0'\TcTa!SXP\TcTa!a^c^a!P]S!P!WdQ!WTXVWc!^U!+*/!

\TcTab&!P]S!cWT!><!-(0'+-1!fXcW!P!+-1'\TcTa!SXP\TcTa!a^c^a!P]S!P!++*'\TcTa!WdQ!

WTXVWc(!<PRW!cdaQX]T!fX[[!X]R[dST!P!_PS'\^d]cTS!caP]bU^a\Ta!Pc!Xcb!QPbT!P]S!cWT!

R^[[TRc^a!bdQbcPcX^]!fX[[!X]R[dST!P!bX]V[T!01)3*)++,!DM7!caP]bU^a\Ta(!

) KWTaT!PaT!]^!`dP]cXcPcXeT!]^XbT!bcP]SPaSb!cWPc!P__[h!c^!cWXb!_a^YTRc(!KWT!_aTRTST]c!

Ua^\!cWT!KX\QTa!I^PS!@@&!P]S!>aTT]fXRW!fX]S!_^fTa!_a^YTRcb!WPb!bTc!cWT!

P__[XRPQ[T!]XVWccX\T!]^XbT![X\Xc!\^ST[TS!Pc!P!W^\T!c^!/!S87!PQ^eT!cWT!UPRX[Xch!PaTP!

]XVWccX\T!P\QXT]c!]^XbT![TeT[b!$CT`%(!!!

) 8PRZVa^d]S!b^d]S![TeT[!\^]Xc^aX]V!fPb!_TaU^a\TS!Pc!bTeT]![^RPcX^]b!cWa^dVW^dc!

cWT!_a^YTRc!PaTP(!;PhcX\T!P]S!]XVWccX\T!T`dXeP[T]c!R^]cX]d^db!b^d]S![TeT[b!$CT`%!

aP]VTS!Ua^\!-1!c^!/,!S87!P]S!-,!c^!/+!S87!aTb_TRcXeT[h(!;PhcX\T!P]S!]XVWccX\T!

[^fTa!cT]cW'_TaRT]cX[T!b^d]S![TeT[b!$C3*%!aP]VTS!Ua^\!,-!c^!-,!S87!P]S!+1!c^!,1!

S87!aTb_TRcXeT[h(!!

) KWT!UPRX[Xch!PeTaPVT!]XVWccX\T!b^d]S![TeT[!Xb!.+!S87&!aTbd[cX]V!X]!P!]^XbT!V^P[!U^a!cWT!

Ga^YTRc!^U!.0!S87&!QPbTS!^]!cWT!FGJ8!_aTRTST]c!\TcW^S^[^Vh!RXcTS!PQ^eT(!

) J^d]S!_a^_PVPcX^]!\^ST[X]V!fPb!_TaU^a\TS!X]!PRR^aSP]RT!fXcW!X]cTa]PcX^]P[!

bcP]SPaS!@JF!30+-',!Pc!-&-,/!SXbRaTcT!aTRTXeTab!cWPc!bdaa^d]S!cWT!_a^YTRc(!D^ST[X]V!

fPb!_TaU^a\TS!Pbbd\X]V!WP[U!WPaS!P]S!WP[U!_^a^db!Va^d]S!$>6*(/%!P]S!P]!

PSSXcX^]P[!,!S8!d]RTacPX]ch!UPRc^a!fPb!PSSTS!c^!cWT!aTbd[cb(!

) NXcW!]^XbT!aTSdRTS!^_TaPcX^]b!P__[XTS!c^!b^\T!cdaQX]T![^RPcX^]b&!cWT!WXVWTbc!b^d]S!

[TeT[!\^ST[TS!Pc!P!]^]'_PacXRX_PcX]V!aTRTXeTa!fPb!.0!S87!fWXRW!Xb!Pc!^a!QT[^f!cWT!

]XVWccX\T!QPRZVa^d]S!CT`!_[db!/!S8(!

) FcWTa!cWP]!TgcT]STS!R^]RaTcT!_^dab!P]S!bX\X[Pa!TeT]cb&!\PY^a!R^]bcadRcX^]!fX[[!cPZT!

_[PRT!SdaX]V!]^a\P[!QdbX]Tbb!W^dab(!7bXST!Ua^\!a^PS!R^]bcadRcX^]&!cWTbT!PRcXeXcXTb!

fX[[!cPZT!_[PRT!Pc!^eTa!+&./1!UTTc!$...!\TcTab%!Ua^\!cWT!]TPaTbc!aTbXST]RTb(!

!
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APPENDIX A: A PRIMER ON SOUND AND NOISE 

KWXb!aT_^ac!fX[[!dbT!P!ePaXTch!^U!cTa\b!dbTS!c^!STbRaXQT!b^d]S![TeT[b(!JX]RT!b^d]S!RP]!WPeT!

\P]h!RWPaPRcTaXbcXRb&!cWTaT!PaT!\P]h!SXUUTaT]c!fPhb!c^!STbRaXQT!b^d]S(!!

A.1 | SOUND AS A WAVE 

J^d]S!Xb!cWT!aP_XS!^bRX[[PcX^]!^U!_PacXR[Tb!X]!P]h!\TSXd\(!LbX]V!cWXb!STUX]XcX^]&!cWT!b^d]S!fT!

Tg_TaXT]RT!SPh'c^'SPh!Xb!cWT!aP_XS!eXQaPcX^]!^U!PXa!cWPc!fT!RP]!bT]bT!fXcW!^da!TPab(!?^fTeTa&!

b^d]S!RP]!P[b^!_a^_PVPcT!cWa^dVW!b^[XSb!bdRW!Pb!bcTT[&!a^RZ&!^a!f^^S!P]S!cWa^dVW![X`dXSb!

bdRW!Pb!fPcTa(!!

KWa^dVW!PXa&!b^d]S!_a^_PVPcTb!Pb!P!R^\_aTbbX^]!fPeT(!KWPc!Xb&!b^d]S!caPeT[b!Pb!U[dRcdPcX^]b!

^U!PXa!_aTbbdaT!PQ^eT!P]S!QT[^f!cWT!Pc\^b_WTaXR!_aTbbdaT(!J^d]S!RP]!P[b^!QT!STbRaXQTS!X]!

cTa\b!^U!eXQaPcX]V!^U!PXa!_PacXR[Tb!fWTaT&!Pc!RTacPX]!_^X]cb!P[^]V!cWT!fPeT&!PXa!_PacXR[Tb!PaT!

R^\_aTbbTS!P]S&!Pc!^cWTa!_^X]cb&!cWT!PXa!_PacXR[Tb!PaT!b_aTPS!^dc(!!

=XVdaT!./!X[[dbcaPcTb!cf^!fPhb!^U!STbRaXQX]V!b^d]S(!KWT!Q[dT!bTRcX^]!Pc!cWT!Q^cc^\!bW^fb!P]!

TgP\_[T!^U!P!R^\_aTbbX^]!fPeT&!fXcW!PXa!_PacXR[Tb!aT_aTbT]cTS!X]!Q[dT(!KWT!VaTT]!Pc!cWT!c^_!

^U!cWT!UXVdaT!bW^fb!P!caP]beTabT!fPeT(!7!caP]beTabT!fPeT!Xb!bX\X[Pa!c^!P!eXQaPcX]V!bcaX]V(!

NWX[T!b^d]S!S^Tb!]^c!_WhbXRP[[h!_a^_PVPcT!Pb!P!caP]beTabT!fPeT&!cWT!caP]beTabT!fPeT!RP]!QT!

dbTS!c^!STbRaXQT!cWT!cf^!\PX]!_a^_TacXTb!^U!fPeTb!X]!VT]TaP[4!P\_[XcdST!P]S!fPeT[T]VcW(!

$

$

FIGURE 45: SOUND AS A WAVE 

@]!aTUTaT]RT!c^!b^d]S&!P\_[XcdST!Xb!fWPc!fT!_TaRTXeT!Pb!cWT!b^d]S!_aTbbdaT![TeT[!^a!W^f!

[^dS!P!b^daRT!Xb(!KWT!WXVWTa!cWT!P\_[XcdST!^U!cWT!b^d]S!fPeT&!cWT![^dSTa!Xc!Xb(!GWhbXRP[[h&!

b^d]S!P\_[XcdST!Xb!P!\TPbdaT!^U!cWT!TgcT]c!c^!fWXRW!cWT!PXa!_aTbbdaT&!SdT!c^!P!b^d]S!fPeT&!

U[dRcdPcTb!PQ^eT!P]S!QT[^f!Pc\^b_WTaXR!_aTbbdaT(!@]!cTa\b!^U!cWT!R^\_aTbbX^]!fPeT!bW^f]!

X]!=XVdaT!./&!P\_[XcdST!Xb!Tg_aTbbTS!Qh!W^f!R^\_aTbbTS!^a!b_aTPS!^dc!cWT!PXa!_PacXR[Tb!PaT!Pc!

cWT!ePaX^db!_^X]cb!P[^]V!cWT!b^d]S!fPeT(!
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NPeT[T]VcW!Xb!cWT!SXbcP]RT!QTcfTT]!cf^!\PgX\d\!R^\_aTbbX^]![^RPcX^]b!X]!P!b^d]S!fPeT(!

F]T!fPeT[T]VcW!Xb!^]T!R^\_[TcT!RhR[T!^U!cWT!b^d]S!fPeT(!NPeT[T]VcW!Xb!X\_^acP]c!QTRPdbT!

Xc!Xb!SXaTRc[h!aT[PcTS!c^!cWT!UaT`dT]Rh!^U!cWT!b^d]S&!fWXRW!Xb!fWPc!cWT!Wd\P]!TPa!_TaRTXeTb!Pb!

_XcRW(!J^d]S!fXcW![^]VTa!fPeT[T]VcWb!PaT![^fTa!X]!UaT`dT]Rh&!P]S!bW^acTa!fPeT[T]VcWb!PaT!

WXVWTa!X]!UaT`dT]Rh(!=aT`dT]Rh!Xb!STP[c!fXcW!X]!VaTPcTa!ST_cW!X]!JTRcX^]!7(-!j!J_TRcaP[!J^d]S!

CTeT[b(!

A.2 | SOUND PRESSURE LEVEL 

KWT![TeT[!^U!P!b^d]S!Xb!ch_XRP[[h!`dP]cXUXTS!Qh!cWT!_aTbbdaT!Xc!TgTacb(!KWT!PXa!_aTbbdaTb!Ua^\!

b^d]S!cWPc!Wd\P]b!RP]!WTPa!aP]VT!Ua^\!,*!tGP!c^!^eTa!+*&***&***!tGP(!@]!^aSTa!c^!bRP[T!cWT!

aP]VT!S^f]!P]S!QTccTa!P__a^gX\PcT!cWT!Wd\P]!_TaRT_cX^]!^U!aT[PcXeT![^dS]Tbb&!fT!dbT!P!

[^VPaXcW\XR!bRP[T!U^a!b^d]S!_aTbbdaT![TeT[(!KWT!d]Xc!dbTS!U^a!cWT![^VPaXcW\XR!bRP[T!Xb!cWT!

STRXQT[!$S8%(!

KWT![^fTa!cWaTbW^[S!^U!Wd\P]!WTPaX]V!Xb!*!S8!Pc!+***!?i!P]S!cWT!cWaTbW^[S!^U!_PX]!Xb!

Pa^d]S!+-*!S8(!7!ch_XRP[ R^]eTabPcX^] X] P a^^\ Xb QTcfTT] /* P]S 0* S87 $pS87q 

X]SXRPcTb!cWPc!cWTbT![TeT[b!PaT!7'fTXVWcTS(!7'fTXVWcX]V!Xb!SXbRdbbTS!X]!JTRcX^]!7(-!j!J_TRcaP[!

J^d]S!CTeT[b%(!!

J^d]S!Xb!SXUUXRd[c!c^!STbRaXQT!X]!X]SXeXSdP[!X]bcP]cP]T^db!\TPbdaT\T]cb&!fWXRW!VXeTb!cWT!

b^d]S!_aTbbdaT![TeT[!Pc!P]!TgPRc!\^\T]c!X]!cX\T(!KWT![TeT[!aTPSX]V!R^d[S!QT!0,!S8&!Qdc!P!

bTR^]S![PcTa!Xc!R^d[S!/1!S8(!J^d]S!_aTbbdaT![TeT[b!PaT!R^]bcP]c[h!RWP]VX]V(!@c!Xb!U^a!cWXb!

aTPb^]!cWPc!Xc!\PZTb!bT]bT!c^!STbRaXQT!b^d]S![TeT[b!^eTa!cX\T(!!

KPZT!Pb!P]!TgP\_[T&!cWT!b^d]S![TeT[b!\TPbdaTS!^eTa!cX\T!bW^f]!X]!=XVdaT!.0(!@]bcP]cP]T^db!

\TPbdaT\T]cb!PaT!bW^f]!Pb!P!aPVVTS!VaTh![X]T(!KWT!b^d]S![TeT[b!cWPc!^RRda!^eTa!cWXb!cX\T!

RP]!QT!STbRaXQTS!eTaQP[[h&!Qdc!Xc!Xb!\dRW!TPbXTa!c^!STbRaXQT!cWT!aTR^aSTS![TeT[b!bcPcXbcXRP[[h(!

KWXb Xb S^]T dbX]V P ePaXTch ^U p[TeT[bq fWXRW PaT STbRaXQTS QT[^f(!

LMIN AND LMAX 

C\X]!P]S!C\Pg!PaT!bX\_[h!cWT!\X]X\d\!P]S!\PgX\d\!b^d]S![TeT[&!aTb_TRcXeT[h&!\^]Xc^aTS!

^eTa!P!_TaX^S ^U cX\T( E^cT cWPc p\PgX\d\q Xb ]^c cWT bP\T Pb p_TPZq( GTPZ [TeT[b WPeT P 

SXUUTaT]c!\TP]X]V&!fWXRW!Xb!\^aT!P__[XRPQ[T!c^!b^d]Sb!fWXRW!RP]!RaTPcT!WTPaX]V!SP\PVT&!

fWXRW!Xb!]^c!STP[c!fXcW!WTaT(!

PERCENTILE SOUND LEVEL - LN

C]!Xb!cWT!b^d]S![TeT[!TgRTTSTS!]!_TaRT]c!^U!cWT!cX\T(!KWXb!ch_T!^U!bcPcXbcXRP[!b^d]S![TeT[&!P[b^!

bW^f]!X]!=XVdaT!.0&!VXeTb!db!X]U^a\PcX^]!PQ^dc!cWT!SXbcaXQdcX^]!^U!b^d]S![TeT[b(!=^a!

TgP\_[T&!cWT!C+*!Xb!cWT!b^d]S![TeT[!cWPc!Xb!TgRTTSTS!+*!_TaRT]c!^U!cWT!cX\T&!fWX[T!cWT!C3*!Xb!

cWT!b^d]S![TeT[!TgRTTSTS!3*!_TaRT]c!^U!cWT!cX\T(!KWT!C/*!Xb!cWT!\TSXP]!P]S!Xb!TgRTTSTS!WP[U!

cWT cX\T(  KWT C3* Xb ^UcT] STbRaXQTS Pb cWT paTbXSdP[q [TeT[& STbRaXQX]V P R^]SXcX^] fWT] 

\^bc!bW^ac'cTa\!R^]cP\X]PcX]V!b^daRTb!PaT!aT\^eTS(!!
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EQUIVALENT CONTINUOUS SOUND LEVEL - LEQ 

F]T!^U!cWT!\^bc!R^\\^]!fPhb!^U!STbRaXQX]V!]^XbT![TeT[b!Xb!X]!cTa\b!^U!cWT!T`dXeP[T]c!

R^]cX]^db!b^d]S![TeT[!$CT`%(!KWT!CT`!Xb!cWT!PeTaPVT!^U!cWT!b^d]S!;<2==?<2!^eTa!P]!T]cXaT!

\^]Xc^aX]V!_TaX^S!P]S!Tg_aTbbTS!Pb!P!STRXQT[4!

! @BGR k 32 > DECJI m
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R
?

FP
KoHpAH

FI
Kl

R

[
n!

fWTaT!FI
K!Xb!cWT!b`dPaTS!X]bcP]cP]T^db!fTXVWcTS!b^d]S!_aTbbdaT!bXV]P[&!Pb!P!Ud]RcX^]!^U!

T[P_bTS!cX\T!c&!_*!Xb!cWT!aTUTaT]RT!_aTbbdaT!^U!,*XGP&!P]S!K!Xb!cWT!bcPcTS!cX\T!X]cTaeP[(!

KWT!\^]Xc^aX]V!_TaX^S&!K&!RP]!QT!U^a!P]h!P\^d]c!^U!cX\T(!@c!R^d[S!QT!^]T!bTR^]S!$CT`!+'bTR%&!

^]T!W^da!$CT`$+%%&!^a!,.!W^dab!$CT`$,.%%(!8TRPdbT!CT`!Xb!P![^VPaXcW\XR!Ud]RcX^]!^U!cWT!PeTaPVT!

_aTbbdaT&![^dS!P]S!X]UaT`dT]c!b^d]Sb!)PeT!P!VaTPcTa!TUUTRc!^]!cWT!aTbd[cX]V!CT`!cWP]!`dXTcTa!

P]S!\^aT!UaT`dT]c!b^d]Sb(!=^a!TgP\_[T&!X]!=XVdaT!.0&!cWT!C/*!$\TSXP]%!Xb!PQ^dc!.1!S8&!Qdc!

cWT!CT`!Xb!/-!S8(!8TRPdbT!Xc!cT]Sb!c^!fTXVWc!cWT!WXVWTa!b^d]S![TeT[b!P]S!Xb!aT_aTbT]cPcXeT!^U!

b^d]S!cWPc!cPZTb!_[PRT!^eTa!cX\T&!cWT!CT`!Xb!cWT!\^bc!R^\\^][h!dbTS!STbRaX_c^a!X]!]^XbT!

bcP]SPaSb!P]S!aTVd[PcX^]b(!!

$

$

FIGURE 46:  EXAMPLE OF DESCRIPTIVE TERMS OF SOUND MEASUREMENT OVER TIME  

A.3 | SPECTRAL SOUND LEVELS 

7b!_aTeX^db[h!bcPcTS&!UaT`dT]Rh!Xb!X]eTabT[h!aT[PcTS!c^!fPeT[T]VcW(!KWT!d]Xc!dbTS!U^a!

UaT`dT]Rh!Xb!RhR[Tb!_Ta!bTR^]S!^a!WTaci!$?i%(!KWT!aT[PcX^]bWX_!QTcfTT]!fPeT[T]VcW!P]S!

UaT`dT]Rh!Xb!ST_T]ST]c!^]!cWT!b_TTS!^U!b^d]S(!!
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fWTaT s Xb fPeT[T]VcW& R Xb cWT b_TTS ^U b^d]S& P]S U Xb UaT`dT]Rh( !

=XVdaT!.1!bW^fb!R^aaTb_^]SX]V!fPeT[T]VcWb!P]S!UaT`dT]RXTb!U^a!b^d]S!X]!PXa!Pc!02s=(!GT^_[T!

RP]!VT]TaP[[h!WTPa!b^d]Sb!Pc!UaT`dT]RXTb!QTcfTT]!,*!P]S!,*&***!?i!$P[b^!STbXV]PcTS!Pb!,*!

Z?i%(!!7b!bW^f]&!fPeT[T]VcWb!X]!cWT!aP]VT!^U!Wd\P]!WTPaX]V!ePah!R^]bXSTaPQ[h!Ua^\!/0!UTTc!

Pc!,*!?i&!c^![Tbb!cWP]!P]!X]RW!Pc!,*!Z?i(!!

J^d]S!QT[^f!,*!?i!Xb!Z]^f]!Pb!X]UaPb^d]S(!J^\TcX\Tb&!fT!RP]!_TaRTXeT!UaT`dT]RXTb!QT[^f!

,*!?i&!Qdc!cWPc!Xb!ch_XRP[[h!SdT!c^!^da!bT]bT!^U!eXQaPcX^]!aPcWTa!cWP]!WTPaX]V!^a!XU!cWT![TeT[b!

PaT!eTah!WXVW(!@]UaPb^d]S!fPeT[T]VcWb!PaT!eTah![^]V&!fXcW!b^d]S!Pc!+!?i!WPeX]V!P!fPeT[T]VcW!

^U!Ydbc!^eTa!+&***!UTTc(!J^d]S!PQ^eT!,*!Z?i!Xb!RP[[TS!d[caPb^d]S!P]S!Xb!]^c!_TaRT_cXQ[T!Qh!

cWT!Wd\P]!TPa(!

$

$

FIGURE 47: RELATIONSHIP BETWEEN FREQUENCY AND WAVELENGTH 

D^bc!b^daRTb!PaT!R^\_[Tg!P]S!R^\_^bTS!^U!P!fXST!aP]VT!^U!UaT`dT]RXTb!Pc!SXUUTaT]c!b^d]S!

[TeT[b(!KWT!aP]VT!^U!UaT`dT]RXTb!P]S!cWTXa!R^aaTb_^]SX]V!b^d]S![TeT[b!Xb!RP[[TS!P!UaT`dT]Rh!

b_TRcad\(!!

J^\T!b^daRTb!PaT!c^]P[&![XZT!cWT!X]SXeXSdP[!]^cTb!^]!P!_XP]^(!FcWTab!PaT!Qa^PSQP]S&![XZT!UP]b(!

?d\P]!b_TTRW!ch_XRP[[h!^RRdab!QTcfTT]!,**!?i!P]S!/!Z?i(!

OCTAVE BANDS 

=^a!P]P[hbXb!_da_^bTb&!b^d]S!Xb!ch_XRP[[h!Qa^ZT]!S^f]!X]c^!SXUUTaT]c!UaT`dT]Rh!SXeXbX^]b&!^a!

QP]Sb(!KWT!\^bc!R^\\^]!SXeXbX^]!Xb!cWT!bcP]SPaS!^RcPeT!QP]S(!7]!^RcPeT!Xb!P!QP]S!^U!

UaT`dT]RXTb!fW^bT![^fTa!UaT`dT]Rh![X\Xc!Xb!WP[U!^U!cWT!d__Ta!UaT`dT]Rh![X\Xc(!7]!^RcPeT!QP]S!

Xb!XST]cXUXTS!Qh!Xcb!RT]cTa!UaT`dT]Rh(!7b!P]!TgP\_[T&!cWT!/**!?i!^RcPeT!QP]S!R^]cPX]b!P[[!

UaT`dT]RXTb!QTcfTT]!-0*!?i!P]S!1,*!?i(!7]!^RcPeT!WXVWTa!f^d[S!QT!cfXRT!cWXb(!KWPc!Xb&!Xc!
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WTPaX]V!Xb!SXeXSTS!X]c^!+*!bcP]SPaSXiTS!^RcPeT!QP]Sb4!-+(/!?i&!0-!?i&!+,/!?i&!,/*!?i&!/**!

?i&!+!Z?i&!,!Z?i&!.!Z?i&!2!Z?i&!P]S!+0!Z?i(!=^a!P]P[hbTb!cWPc!aT`dXaT!TeT]!UdacWTa!

UaT`dT]Rh!STcPX[&!TPRW!^RcPeT!QP]S!Xb!^UcT]!Qa^ZT]!S^f]!X]c^!_Pacb&!bdRW!Pb!+)-!^RcPeT!

QP]Sb(!

FREQUENCY WEIGHTING 

7b!_aTeX^db[h!\T]cX^]TS&!b^d]S!_aTbbdaT![TeT[b!PaT!Tg_aTbbTS!X]!cTa\b!^U!STRXQT[b(!JX]RT!cWT!

Wd\P]!TPa!Xb!]^c!bT]bXcXeT!c^!P[[!UaT`dT]RXTb!T`dP[[h&!b^\T!UaT`dT]RXTb&!STb_XcT!QTX]V!cWT!

bP\T!STRXQT[![TeT[&!bTT\![^dSTa!cWP]!^cWTab(!=^a!TgP\_[T&!P!/**!?i!c^]T!Pc!2*!S8!b^d]Sb!

[^dSTa!cWP]!P!0-!?i!c^]T!Pc!2*!S8(!=^a!cWXb!aTPb^]&!UaT`dT]Rh!fTXVWcX]Vb!PaT!P__[XTS!c^!

b^d]S![TeT[b!$=XVdaT!.2%(!KWT!\^bc!R^\\^]!fTXVWcX]V!bRP[T!dbTS!X]!T]eXa^]\T]cP[!]^XbT!

P]P[hbXb!Xb!cWT!7'fTXVWc&!fWXRW!\^aT!PRRdaPcT[h!aT_aTbT]cb!cWT!bT]bXcXeXch!^U!cWT!Wd\P]!TPa!Pc!

[^f!c^!\^STaPcT!b^d]S!T]TaVh(!7]!7'fTXVWcTS!b^d]S![TeT[!Xb!dbdP[[h!ST]^cTS!fXcW!cWT!d]Xc!

S87!^a!S8$7%(!!

KWT!9'fTXVWcX]V!Xb!^UcT]!dbTS!U^a!WXVW'T]TaVh!b^d]Sb!bdRW!Pb!Tg_[^bX^]b(!@c!fTXVWcb![^f'

UaT`dT]Rh!b^d]Sb!\^aT!cWP]!cWT!7'fTXVWcX]V(!KWT!O'fTXVWcX]V!Xb!dbTS!c^!STbXV]PcT!]^!

fTXVWcX]V(!

ITRT]c[h&!P!]Tf!fTXVWcX]V!WPb!QTT]!_a^_^bTS!o!cWT!7X!fTXVWcX]V(+2!KWXb!Xb!cWT!7'fTXVWcTS!

b^d]S![TeT[!fXcW!P[[!b^d]S!PQ^eT!+&,/*!?i!T[X\X]PcTS(!KWXb!fTXVWcX]V!Xb!X]cT]STS!c^!QT!dbTS!

c^!UX[cTa!^dc!QX^VT]XR!b^d]S!cWPc!^RRdab!Pc!WXVW!UaT`dT]RXTb&!bdRW!Pb!X]bTRcb!P]S!QXaSb(!

$

$

FIGURE 48:  SOUND WEIGHTING SCHEMES 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
+2!JRW^\Ta GPd[& ;(5 J[PdRW @P]& D(5 ?Tbb[Ta >T^aVT& =& pGa^_^bTS #7X#'fTXVWcX]V5!7!fTXVWcX]V!c^!
aT\^eT!X]bTRc!]^XbT!Ua^\!7'fTXVWcTS UXT[S \TPbdaT\T]cbq&  @EK<I'EF@J<!P]S!EF@J<'9FE!
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A.4 | SOUND LEVEL METER RESPONSE 

7b!]^cTS!X]!JTRcX^]!*(,&!b^d]S![TeT[b!ePah!^eTa!cX\T(!@]!UPRc&!cWT!ePaXPcX^]!Xb!b^!UPbc&!cWPc!^]T!

f^d[S!]^c!QT!PQ[T!c^!aT[XPQ[h!aTPS!cWT![TeT[!^]!P!b^d]S![TeT[!\TcTa(!=^a!cWPc!aTPb^]&!cWT![TeT[!

bW^f]!^]!b^d]S![TeT[!\TcTab!Xb!^UcT]!bdQYTRc!c^!Tg_^]T]cXP[!cX\T!aTb_^]bT&!fWXRW!SP\_T]b!

cWT!aTPSX]V!bW^fTS!^]!cWT!\TcTa!SXb_[Ph!c^!\PZT!Xc!aTPSPQ[T(!

KWTaT!PaT!cWaTT!aTb_^]bTb!PePX[PQ[T!^]!\^bc!b^d]S![TeT[!\TcTab4!b[^f&!UPbc&!P]S!X\_d[bT(!

KWTbT![TeT[b!PaT!ST]^cTS!Pb!Cb&!CU&!P]S!CX&!aTb_TRcXeT[h(!KWTbT!\Ph!P[b^!QT!STbXV]PcTS!fXcW!P!

fTXVWcX]V&!bdRW!Pb!C7U!U^a!7'fTXVWcTS!UPbc!oaTb_^]bT![TeT[(!=Pbc!aTb_^]bT!WPb!P!cX\T!

R^]bcP]c!^U!+,/!\b(!KWXb!aTb_^]bT!Xb!bX\X[Pa!c^!cWT!aTb_^]bT!^U!cWT!Wd\P]!TPa(!KWT!b[^f!

aTb_^]bT!WPb!P!cX\T!R^]bcP]c!^U!+!bTR^]S(!KWXb!Xb!^UcT]!dbTS!X]!T]eXa^]\T]cP[!]^XbT!

\TPbdaT\T]c!X]!cWPc!Xc!WPb!P!b[^f!aXbT!P]S!UP[[!cX\T&!fWXRW!T[X\X]PcTb!eTah!bW^ac!b_XZTb!X]!

]^XbT!cWPc!PaT!]^c!aT[PcTS!c^!cWT!\TPbdaT\T]c(!KWT!X\_d[bT!aTb_^]bT!WPb!P!eTah!UPbc!aXbT!cX\T!

^U!-/!\b!P]S!P!b[^f!STRPh!cX\T!^U!+(/!bTR^]Sb(!@c!Xb!aPaT[h!dbTS!X]!T]eXa^]\T]cP[!]^XbT!

\TPbdaT\T]cb&!Qdc!RP]!QT!dbTS!fXcW!^cWTa!\TcaXRb!c^!TeP[dPcT!cWT!X\_d[bXeXch!^U!P!b^d]S!

TeT]c(!

=Pbc&!b[^f&!P]S!X\_d[bT!b^d]S![TeT[b!RP]]^c!QT!PeTaPVTS&!bX]RT!cWTh!PaT!]^c!aT_aTbT]cPcXeT!^U!

cWT!PRcdP[!b^d]S![TeT[!^eTa!cX\T!o!cWTh!PaT!bX\_[h!P__[XTS!c^!cWT!PRcdP[!b^d]S![TeT[!c^!b[^f!

cWT!\TcTa!aTPSX]V(!J^&!P]!X]cTVaPcX^]!^U!UPbc&!b[^f&!^a!X\_d[bT!b^d]S![TeT[b!fX[[!]^c!VXeT!P]!

PRRdaPcT!aT_aTbT]cPcX^]!^U!cWT!T]TaVh!PeTaPVT!b^d]S![TeT[!^eTa!cX\T(!?^fTeTa&!_TaRT]cX[Tb!

RP]!QT!dbTS!fWT]!cWXb!Xb!]TTSTS(!7!cadT!T]TaVh!PeTaPVT&!^a!T`dXeP[T]c!PeTaPVT!b^d]S![TeT[!

RP]!QT!RP[Rd[PcTS!dbX]V!cWT!CT`!\TcaXR&!fWXRW!Xb!X]ST_T]ST]c!^U!cWT!b^d]S![TeT[!\TcTa!

aTb_^]bT!bTccX]V(!
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APPENDIX B:  SOUND SOURCE INFORMATION 

!

!

FIGURE 49:  SOUND SOURCE MAP 

TABLE 6:  SOUND PROPAGATION MODELING PARAMETERS 

Parameter Setting 

Ground Absorption Spectral for all sources, Mixed Ground (G=0.5) 

Atmospheric Attenuation Based on 10 Degrees Celsius, 70% Relative Humidity 

Reflections None 

Receiver Height 4 meters for residences, 1.5 meters for grid 

Search Distance 8,000 meters 

!



55 

APPENDIX C:  RECEIVER INFORMATION 

!

!

FIGURE 50:  RECEIVER LOCATIONS - NW QUAD 
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!

FIGURE 51:  RECEIVER LOCATIONS - NE QUAD 
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!

FIGURE 52:  RECEIVER LOCATIONS - SE QUAD 
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!

FIGURE 53:  RECEIVER LOCATIONS - SW QUAD 
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TABLE 7:  DISCRETE RECEIVER RESULTS 

Receiver 
ID 

Receiver Status 

Sound Pressure Level 
(dBA) Relative 

Height 
(m) 

Coordinates (Ohio State 
Plane) 

GE 3.6-
137 

Vestas 
V136 

Gamesa 
G132 

X (m) Y (m) Z (m) 

1051 Non Participating 31 29 31 4 565302 162009 281 

1052 Non Participating 31 29 31 4 565346 162021 280 

1053 Non Participating 32 30 31 4 564913 162025 278 

1072 Non Participating 34 32 34 4 566374 164142 276 

1076 Non Participating 40 39 40 4 565125 166183 269 

1077 Non Participating 43 43 44 4 563209 166205 264 

1078 Non Participating 43 43 44 4 563209 166224 264 

1079 Non Participating 43 43 44 4 563205 166243 264 

1080 Non Participating 45 44 46 4 568046 166246 268 

1085 Non Participating 43 43 43 4 563201 166278 265 

1087 Non Participating 43 43 43 4 563212 166301 266 

1091 Participating 43 42 43 4 568164 167627 264 

1094 Participating 43 42 43 4 568174 167637 264 

1097 Non Participating 45 44 45 4 563272 167646 261 

1098 Non Participating 44 43 44 4 566514 167662 263 

1099 Participating 40 39 40 4 565452 167673 262 

1100 Participating 43 42 43 4 566381 167688 263 

1101 Non Participating 43 43 44 4 566501 167694 263 

1102 Non Participating 31 29 31 4 570517 169174 260 

1103 Non Participating 37 36 37 4 567899 169177 259 

1104 Non Participating 31 30 31 4 570423 169177 261 

1106 Non Participating 34 32 34 4 569734 169180 258 

1107 Non Participating 31 29 31 4 570508 169180 260 

1108 Participating 37 36 37 4 567485 169183 260 

1109 Non Participating 37 36 37 4 568863 169183 257 

1110 Non Participating 36 35 37 4 562518 169186 258 

1111 Non Participating 31 30 31 4 570442 169187 260 

1112 Non Participating 36 35 36 4 562436 169194 258 

1113 Non Participating 38 37 38 4 567259 169196 256 

1114 Non Participating 41 40 41 4 566614 169201 259 

1115 Non Participating 26 25 26 4 572866 170447 253 

1116 Non Participating 30 28 29 4 570749 170453 256 

1117 Non Participating 30 28 29 4 570743 170454 256 

1120 Non Participating 38 38 38 4 566319 170491 253 

1121 Non Participating 26 25 26 4 572859 170516 253 

1122 Non Participating 27 25 26 4 572722 170532 252 

1123 Non Participating 27 25 26 4 572726 170532 252 

1124 Non Participating 25 23 25 4 572374 170534 253 
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1125 Non Participating 26 24 26 4 572502 170543 252 

1126 Non Participating 31 29 31 4 569842 170549 251 

1127 Non Participating 27 26 27 4 572301 170555 254 

1128 Non Participating 30 29 31 4 571667 171766 249 

1129 Non Participating 31 29 30 4 561860 171774 251 

1130 Non Participating 31 29 30 4 561849 171782 251 

1131 Non Participating 31 29 31 4 564099 171789 253 

1132 Non Participating 31 29 30 4 562382 171789 250 

1133 Non Participating 33 32 33 4 565859 171789 249 

1134 Non Participating 31 29 30 4 562380 171793 250 

1135 Non Participating 27 26 27 4 573145 171801 248 

1136 Non Participating 28 26 27 4 573140 171807 248 

1137 Non Participating 32 30 32 4 570760 171846 251 

1138 Non Participating 32 30 32 4 568164 171865 252 

1139 Non Participating 32 30 32 4 568172 171868 252 

1142 Non Participating 30 29 30 4 564769 173099 249 

1143 Non Participating 38 36 38 4 571430 173099 249 

1145 Non Participating 30 29 30 4 564750 173148 249 

1146 Non Participating 32 30 32 4 572524 173150 248 

1147 Non Participating 32 30 32 4 572570 173155 248 

1148 Non Participating 34 33 34 4 572116 173157 249 

1149 Non Participating 33 31 33 4 572353 173157 250 

1150 Non Participating 33 31 33 4 572417 173157 250 

1151 Participating 32 30 32 4 566203 173162 249 

1152 Participating 31 30 31 4 565428 173163 251 

1153 Non Participating 40 39 41 4 571016 173165 251 

1154 Non Participating 42 41 42 4 569951 173921 247 

1155 Participating 34 32 34 4 566300 173923 250 

1156 Non Participating 41 40 41 4 571519 173931 248 

1157 Non Participating 41 40 41 4 571523 173934 248 

1158 Non Participating 31 29 31 4 564886 173939 247 

1159 Non Participating 31 29 31 4 565010 173973 247 

1161 Non Participating 43 42 43 4 568260 173995 243 

1162 Non Participating 41 40 41 4 569774 174001 246 

1164 Non Participating 41 40 41 4 569767 174008 246 

1165 Non Participating 41 40 41 4 569812 174023 247 

1167 Non Participating 44 43 45 4 567848 174806 245 

1168 Non Participating 35 34 35 4 566350 174812 245 
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1169 Non Participating 42 41 42 4 569818 174814 245 

1170 Non Participating 39 38 39 4 567141 174815 244 

1171 Non Participating 36 35 36 4 566668 174819 246 

1172 Non Participating 38 37 38 4 566983 174819 245 

1173 Non Participating 43 42 43 4 569967 174819 245 

1174 Non Participating 43 42 43 4 569992 174820 245 

1175 Non Participating 42 41 43 4 569914 174822 245 

1176 Non Participating 42 41 43 4 569895 174823 245 

1177 Non Participating 43 42 43 4 570015 174826 245 

1178 Non Participating 42 41 43 4 569944 174828 245 

1179 Non Participating 35 34 36 4 566450 174849 246 

1180 Non Participating 42 41 43 4 567433 176492 243 

1181 Non Participating 43 42 43 4 565527 176507 243 

1182 Non Participating 43 42 43 4 565427 176509 243 

1183 Non Participating 43 42 43 4 565530 176515 243 

1184 Non Participating 43 42 43 4 565427 176520 243 

1185 Non Participating 33 31 33 4 563897 176526 242 

1186 Non Participating 33 31 33 4 563902 176533 242 

1187 Non Participating 43 42 43 4 566615 176562 242 

1188 Non Participating 44 43 45 4 565694 176562 246 

1189 Non Participating 43 42 43 4 566571 176566 242 

1190 Non Participating 43 42 43 4 565376 176567 244 

1191 Non Participating 42 41 43 4 565291 176571 244 

1192 Non Participating 34 32 34 4 564067 176576 243 

1245 Non Participating 35 34 36 4 569931 177579 235 

1246 Non Participating 36 34 36 4 569928 177544 235 

1247 Non Participating 36 34 36 4 569926 177500 235 

1248 Non Participating 36 35 36 4 569926 177439 236 

1249 Non Participating 36 34 36 4 569961 177469 236 

1250 Non Participating 36 34 36 4 570002 177500 236 

1251 Non Participating 35 34 36 4 570046 177531 235 

1252 Non Participating 36 34 36 4 569764 177602 236 

1253 Non Participating 36 34 36 4 569764 177641 236 

1254 Non Participating 35 34 36 4 569767 177677 237 

1255 Non Participating 35 34 35 4 569769 177720 237 

1256 Non Participating 35 33 35 4 569769 177753 237 

1257 Non Participating 35 33 35 4 569769 177805 237 

1265 Non Participating 32 30 31 4 564662 161894 280 

1266 Non Participating 32 31 32 4 564541 162016 277 
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1440 Non Participating 31 30 32 4 571376 177705 232 

1441 Non Participating 31 30 32 4 571384 177726 233 

1442 Non Participating 31 30 31 4 571389 177755 234 

1443 Non Participating 31 29 31 4 571391 177784 234 

1444 Non Participating 31 29 31 4 571374 177860 233 

1445 Non Participating 31 29 31 4 571381 177926 233 

1446 Non Participating 30 29 31 4 571389 177971 232 

1447 Non Participating 30 29 31 4 571416 178011 233 

1448 Non Participating 30 28 30 4 571455 178064 233 

1449 Non Participating 30 28 30 4 571503 178071 233 

1450 Non Participating 30 28 30 4 571509 178043 233 

1451 Non Participating 30 28 30 4 571500 178020 233 

1452 Non Participating 30 29 31 4 571498 177976 233 

1453 Non Participating 24 23 24 4 553802 176266 220 

1454 Non Participating 24 23 24 4 553719 176257 220 

1455 Non Participating 24 23 24 4 553721 176306 220 

1456 Non Participating 24 23 24 4 553724 176317 220 

1457 Non Participating 24 23 24 4 553733 176339 220 

1458 Non Participating 24 22 23 4 553737 176353 220 

1459 Non Participating 24 22 23 4 554076 176387 220 

1460 Non Participating 24 22 23 4 554109 176395 220 

1461 Non Participating 24 22 23 4 554141 176383 220 

1462 Non Participating 24 22 23 4 554171 176380 221 

1463 Non Participating 24 22 23 4 554197 176381 220 

1464 Non Participating 24 22 23 4 554180 176506 220 

1465 Non Participating 23 22 23 4 554182 176544 219 

1466 Non Participating 23 21 22 4 552951 176699 215 

1467 Non Participating 22 21 22 4 553011 176697 215 

1468 Non Participating 22 20 21 4 553049 176703 216 

1469 Non Participating 23 21 23 4 553096 176701 216 

1470 Non Participating 22 20 22 4 553151 176709 216 

1471 Non Participating 23 22 23 4 553191 176697 215 

1472 Non Participating 23 22 23 4 553247 176699 215 

1473 Non Participating 23 22 23 4 553297 176699 215 

1474 Non Participating 23 22 23 4 553336 176704 215 

1475 Non Participating 22 20 22 4 553402 176699 215 

1476 Non Participating 23 22 23 4 553467 176690 216 

1477 Non Participating 23 22 23 4 553519 176697 216 
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1478 Non Participating 22 20 21 4 553566 176698 216 

1479 Non Participating 18 15 17 4 558109 177570 227 

1480 Non Participating 19 18 18 4 558142 177607 227 

1481 Non Participating 18 16 17 4 558163 177635 227 

1482 Non Participating 19 18 19 4 558241 177581 227 

1483 Non Participating 19 18 19 4 558186 177545 227 

1484 Non Participating 20 18 19 4 558132 177512 226 

1485 Non Participating 18 16 17 4 557988 177485 227 

1486 Non Participating 18 15 17 4 557842 177364 227 

1487 Non Participating 18 16 18 4 557803 177344 226 

1488 Non Participating 19 16 18 4 557884 177403 227 

1489 Non Participating 20 18 19 4 558155 177299 228 

1490 Non Participating 20 17 19 4 557612 177151 228 

1491 Non Participating 21 19 20 4 560159 177955 232 

1492 Non Participating 35 34 35 4 568615 178158 241 

1493 Non Participating 35 34 35 4 568652 178157 242 

1494 Non Participating 35 33 35 4 568289 178292 241 

1495 Non Participating 35 34 35 4 568227 178273 241 

1496 Non Participating 36 34 36 4 567928 178210 240 

1497 Non Participating 34 32 34 4 569385 178145 241 

1498 Non Participating 34 33 35 4 569318 178085 240 

1499 Non Participating 35 33 35 4 568693 178165 240 

1500 Non Participating 35 34 36 4 568291 178247 241 

1501 Non Participating 35 34 36 4 568306 178197 240 

1502 Non Participating 33 32 34 4 570907 177468 239 

1503 Non Participating 33 32 34 4 570903 177481 239 

1504 Non Participating 33 32 33 4 570902 177514 238 

1505 Non Participating 31 29 32 4 570666 178199 234 

1506 Non Participating 31 30 32 4 570666 178190 234 

1507 Non Participating 31 30 32 4 570665 178162 234 

1508 Non Participating 31 29 31 4 570665 178137 234 

1509 Non Participating 32 30 32 4 570663 178117 235 

1510 Non Participating 32 30 32 4 570660 178077 236 

1511 Non Participating 32 30 32 4 570648 178073 235 

1512 Non Participating 32 30 32 4 570592 178078 233 

1513 Non Participating 32 30 32 4 570573 178079 233 

1514 Non Participating 32 30 32 4 570539 178080 233 

1515 Non Participating 32 30 32 4 570513 178080 233 

1516 Non Participating 32 30 32 4 570484 178078 234 
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1517 Non Participating 32 30 32 4 570452 178075 235 

1531 Non Participating 29 28 29 4 571467 178382 233 

1532 Non Participating 29 27 29 4 570932 178779 235 

1533 Non Participating 29 28 29 4 570901 178754 236 

1534 Non Participating 29 28 30 4 570885 178738 236 

1535 Non Participating 30 28 30 4 570825 178706 236 

1536 Non Participating 30 28 30 4 570803 178688 236 

1537 Non Participating 30 28 30 4 570765 178672 236 

1538 Non Participating 30 28 30 4 570724 178643 236 

1539 Non Participating 30 28 30 4 570686 178609 237 

1540 Non Participating 30 28 30 4 570661 178587 236 

1541 Non Participating 30 29 31 4 570636 178558 236 

1542 Non Participating 30 29 31 4 570630 178546 236 

1543 Non Participating 30 29 31 4 570604 178514 235 

1544 Non Participating 23 21 22 4 558354 176647 233 

1545 Non Participating 21 19 20 4 558309 176645 232 

1546 Non Participating 22 20 21 4 558268 176654 231 

1547 Non Participating 22 21 22 4 558184 176642 231 

1548 Non Participating 22 19 21 4 558082 176653 232 

1549 Non Participating 22 21 21 4 558006 176624 233 

1550 Non Participating 22 20 21 4 557942 176628 232 

1551 Non Participating 19 17 19 4 557730 176634 229 

1552 Non Participating 21 19 20 4 557684 176638 230 

1553 Non Participating 20 18 20 4 557619 176627 230 

1554 Non Participating 21 19 20 4 557672 176538 231 

1555 Non Participating 18 16 18 4 557549 177107 227 

1556 Non Participating 19 17 18 4 557501 177049 228 

1557 Non Participating 26 25 26 4 553576 175421 220 

1558 Non Participating 26 25 26 4 553575 175473 219 

1559 Non Participating 25 24 25 4 553498 175461 220 

1560 Non Participating 27 26 27 4 552797 175257 219 

1561 Non Participating 28 26 28 4 552191 175058 217 

1562 Non Participating 28 27 28 4 552306 174887 219 

1563 Non Participating 28 26 28 4 552147 175058 217 

1564 Non Participating 27 26 27 4 552111 175106 216 

1565 Non Participating 28 26 28 4 552072 175059 216 

1566 Non Participating 28 26 28 4 552010 175060 216 

1567 Non Participating 28 26 28 4 551915 175053 216 
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1568 Non Participating 28 27 28 4 551849 175039 216 

1569 Non Participating 28 27 28 4 551784 175014 216 

1570 Non Participating 32 30 32 4 556696 173215 242 

1571 Non Participating 32 31 32 4 556238 173009 244 

1572 Non Participating 32 31 32 4 556248 173020 244 

1573 Non Participating 32 31 32 4 556248 173042 244 

1574 Non Participating 32 30 32 4 556251 173061 243 

1575 Non Participating 31 29 31 4 556213 173085 242 

1576 Non Participating 32 30 32 4 556180 173093 241 

1577 Non Participating 31 29 31 4 556164 173096 241 

1578 Non Participating 31 29 31 4 556147 173103 240 

1579 Non Participating 31 29 31 4 556142 173103 240 

1580 Non Participating 32 30 32 4 556200 173022 243 

1581 Non Participating 32 31 32 4 556204 173011 243 

1582 Non Participating 32 31 32 4 556225 173002 243 

1583 Non Participating 35 33 35 4 553969 171821 234 

1584 Non Participating 38 37 38 4 553280 172133 227 

1585 Non Participating 33 32 33 4 555027 172433 242 

1586 Non Participating 33 31 33 4 554980 172451 240 

1587 Non Participating 33 32 33 4 554802 172311 241 

1588 Non Participating 33 32 33 4 554724 172264 241 

1589 Non Participating 34 33 34 4 555145 172145 242 

1590 Non Participating 34 33 34 4 555135 172082 242 

1591 Non Participating 35 33 35 4 555144 172024 242 

1592 Non Participating 35 34 35 4 555143 171952 242 

1593 Non Participating 35 34 35 4 555128 171896 241 

1594 Non Participating 35 34 35 4 555095 171880 241 

1595 Non Participating 35 33 35 4 554982 171888 241 

1596 Non Participating 42 41 42 4 558822 170195 249 

1597 Non Participating 42 41 42 4 558914 170212 250 

1598 Non Participating 44 43 44 4 558837 170015 251 

1599 Non Participating 42 41 42 4 559295 170240 251 

1600 Non Participating 43 42 43 4 559448 170095 253 

1601 Non Participating 37 36 37 4 560114 170118 254 

1602 Non Participating 37 36 37 4 560105 170204 253 

1603 Non Participating 37 36 37 4 560032 170325 252 

1604 Non Participating 36 35 36 4 560094 170368 250 

1605 Non Participating 35 33 35 4 560099 170797 253 

1606 Non Participating 35 33 35 4 560441 170187 252 
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1607 Non Participating 39 38 39 4 560021 169793 256 

1608 Non Participating 39 37 39 4 560021 169390 256 

1609 Non Participating 40 39 41 4 560045 167057 257 

1610 Non Participating 40 39 41 4 559950 166886 259 

1611 Non Participating 40 39 40 4 560052 166883 259 

1612 Non Participating 40 39 40 4 559754 167154 260 

1613 Non Participating 41 40 41 4 559403 167031 258 

1614 Non Participating 41 41 42 4 559340 167023 258 

1615 Non Participating 44 44 44 4 558410 167174 254 

1616 Participating 44 44 44 4 558312 167357 255 

1617 Non Participating 43 43 44 4 558351 167549 256 

1618 Non Participating 45 45 45 4 557406 167057 256 

1619 Participating 46 45 46 4 557546 167027 255 

1620 Non Participating 46 46 46 4 557748 166949 252 

1621 Non Participating 41 41 41 4 556800 167023 255 

1622 Non Participating 42 41 42 4 560023 163991 272 

1623 Participating 44 44 45 4 559529 163622 273 

1624 Participating 43 42 44 4 559265 163637 269 

1625 Participating 43 42 43 4 559210 163633 269 

1626 Non Participating 42 41 43 4 559138 163683 269 

1627 Non Participating 43 42 43 4 559161 163604 270 

1628 Non Participating 43 42 43 4 559137 163604 270 

1629 Non Participating 43 42 43 4 559099 163611 270 

1630 Non Participating 42 41 42 4 559027 163628 269 

1631 Non Participating 40 39 40 4 558818 163706 265 

1632 Non Participating 36 34 36 4 557954 163673 268 

1633 Non Participating 35 33 35 4 557920 163670 267 

1634 Non Participating 35 34 35 4 557891 163667 266 

1635 Non Participating 31 29 31 4 556868 162506 267 

1636 Non Participating 29 27 29 4 556929 162641 265 

1637 Non Participating 31 30 31 4 556995 162674 267 

1638 Non Participating 31 29 30 4 556741 162588 266 

1639 Non Participating 30 29 30 4 556740 162549 266 

1640 Non Participating 30 29 30 4 556760 162497 267 

1641 Non Participating 30 29 30 4 556742 162435 268 

1642 Non Participating 30 29 30 4 556746 162385 267 

1661 Non Participating 18 16 17 4 556585 178213 218 

1662 Non Participating 18 16 17 4 556733 178206 218 
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1663 Non Participating 17 15 16 4 557008 178189 220 

1664 Non Participating 17 15 16 4 557215 178200 220 

1665 Non Participating 29 28 30 4 563146 176898 242 

1666 Non Participating 36 34 36 4 567383 178384 241 

1667 Non Participating 32 30 32 4 567129 179463 239 

1668 Non Participating 32 30 32 4 567073 179461 240 

1669 Non Participating 31 29 31 4 566984 179513 238 

1670 Non Participating 30 28 31 4 566841 179477 237 

1671 Non Participating 30 29 31 4 566754 179470 237 

1672 Non Participating 32 31 32 4 566737 179393 240 

1673 Non Participating 32 30 32 4 566785 179405 240 

1674 Non Participating 24 22 24 4 561778 178340 231 

1675 Non Participating 23 21 23 4 561212 178311 232 

1676 Non Participating 17 15 16 4 557637 178279 221 

1677 Non Participating 17 15 16 4 557687 178246 222 

1678 Non Participating 17 15 16 4 557745 178216 221 

1679 Non Participating 16 14 15 4 557535 178255 221 

1680 Non Participating 16 14 15 4 557571 178321 221 

1681 Non Participating 16 14 14 4 557372 178417 220 

1682 Non Participating 10 9 9 4 556997 178921 218 

1683 Non Participating 8 5 7 4 556961 178974 217 

1684 Non Participating 0 0 0 4 556901 179162 220 

1685 Non Participating 0 0 0 4 556847 179257 220 

1686 Non Participating 0 0 0 4 556806 179315 218 

1690 Non Participating 34 32 34 4 549358 173377 215 

1692 Non Participating 25 22 25 4 547181 173454 213 

1694 Non Participating 27 25 27 4 547351 173011 214 

1697 Non Participating 28 27 28 4 547583 172615 214 

1698 Non Participating 28 27 29 4 547603 172536 214 

1699 Non Participating 28 27 28 4 547536 172539 214 

3814 Non Participating 37 36 38 4 560067 168466 256 

4419 Non Participating 29 28 29 4 566358 161839 282 

4427 Non Participating 31 29 30 4 565338 161928 281 

4428 Non Participating 31 29 30 4 565356 161930 281 

4429 Non Participating 30 28 30 4 565681 161933 282 

4432 Non Participating 31 29 31 4 565103 161942 277 

4466 Non Participating 32 31 32 4 566086 163566 276 

4469 Non Participating 32 30 32 4 567411 163629 276 

4470 Non Participating 31 30 31 4 567030 163638 277 



Apex Clean Energy 

REPORT 
Noise Impact Assessment for Republic 
Wind k Seneca and Sandusky County, 
Ohio 

68 December 22, 2017 

Receiver 
ID 

Receiver Status 

Sound Pressure Level 
(dBA) Relative 

Height 
(m) 

Coordinates (Ohio State 
Plane) 

GE 3.6-
137 

Vestas 
V136 

Gamesa 
G132 

X (m) Y (m) Z (m) 

4472 Non Participating 36 35 36 4 565058 163698 276 

4473 Participating 35 33 35 4 565409 163718 278 

4476 Participating 35 34 35 4 565403 163734 278 

4483 Non Participating 37 36 37 4 567929 165155 270 

4484 Non Participating 46 46 46 4 563243 165172 266 

4489 Non Participating 38 36 38 4 567079 165218 269 

4491 Non Participating 37 36 37 4 566415 165224 267 

4492 Non Participating 38 37 38 4 567364 165233 270 

4494 Participating 38 36 38 4 566744 165251 269 

4496 Non Participating 39 38 39 4 564822 164459 274 

4499 Non Participating 36 35 36 4 565622 164575 273 

4503 Non Participating 34 33 35 4 567699 164773 272 

4506 Non Participating 35 34 36 4 568178 164855 272 

4517 Non Participating 40 39 40 4 568120 165640 267 

4524 Non Participating 44 43 44 4 567326 165938 266 

4525 Non Participating 44 44 45 4 567543 165941 267 

4526 Non Participating 45 44 45 4 567531 165949 267 

4528 Non Participating 45 44 45 4 567640 165955 267 

4529 Non Participating 45 44 45 4 567648 165957 267 

4530 Non Participating 43 42 44 4 567973 165957 268 

4531 Non Participating 45 44 45 4 567456 165958 267 

4533 Non Participating 46 46 46 4 563897 166823 267 

4535 Non Participating 45 44 45 4 563643 166840 264 

4536 Non Participating 43 42 43 4 563209 166842 260 

4537 Non Participating 43 42 43 4 563115 166854 260 

4539 Non Participating 43 42 43 4 563243 166891 260 

4541 Non Participating 43 42 43 4 563202 166918 260 

4546 Non Participating 43 42 43 4 563251 166420 265 

4547 Non Participating 43 42 43 4 563180 166422 265 

4549 Non Participating 43 42 43 4 563218 166439 265 

4557 Non Participating 43 42 43 4 563217 166467 265 

4561 Non Participating 43 42 43 4 563168 166482 265 

4562 Non Participating 43 42 43 4 563213 166483 265 

4566 Non Participating 43 42 43 4 568111 167263 264 

4568 Participating 44 43 44 4 563262 167276 261 

4576 Non Participating 43 42 43 4 564815 167418 265 

4577 Non Participating 43 42 43 4 564821 167419 265 

4578 Non Participating 42 41 43 4 568574 167476 264 
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4580 Non Participating 40 39 40 4 569203 167530 260 

4581 Non Participating 36 34 36 4 569767 168464 259 

4584 Non Participating 40 39 40 4 562714 168525 261 

4585 Participating 38 37 38 4 561827 168527 259 

4586 Non Participating 40 39 40 4 562812 168530 260 

4587 Participating 38 37 38 4 561786 168543 258 

4588 Non Participating 40 39 40 4 562717 168546 261 

4590 Non Participating 36 34 36 4 569764 168552 258 

4593 Non Participating 40 39 40 4 563053 168572 260 

4597 Non Participating 36 35 37 4 569758 168059 260 

4599 Participating 43 42 44 4 568072 168067 262 

4600 Non Participating 42 41 42 4 566524 168069 260 

4601 Non Participating 36 35 37 4 569759 168073 260 

4603 Non Participating 36 35 37 4 569758 168084 260 

4607 Participating 43 42 44 4 568071 168119 262 

4621 Non Participating 34 33 35 4 569777 168826 255 

4627 Non Participating 34 33 34 4 569724 169004 254 

4629 Non Participating 34 33 34 4 569720 169031 255 

4631 Non Participating 33 31 33 4 569817 169335 258 

4632 Non Participating 30 28 30 4 570949 169335 260 

4633 Non Participating 27 25 26 4 572389 169367 255 

4634 Non Participating 33 31 33 4 569905 169383 259 

4636 Non Participating 33 31 33 4 569782 169422 258 

4637 Non Participating 37 35 37 4 563257 169424 258 

4639 Participating 36 35 36 4 568178 169447 258 

4641 Participating 36 35 36 4 568187 169459 259 

4642 Non Participating 33 31 33 4 569781 169492 257 

4643 Non Participating 32 31 33 4 570044 169246 260 

4644 Participating 39 38 39 4 563892 169247 257 

4645 Non Participating 37 36 37 4 567775 169248 260 

4647 Participating 37 36 37 4 568628 169252 257 

4648 Non Participating 32 31 32 4 570081 169253 260 

4649 Participating 39 38 39 4 563915 169254 258 

4650 Non Participating 36 35 36 4 562561 169255 258 

4651 Non Participating 37 36 37 4 567948 169255 259 

4652 Non Participating 37 36 37 4 563139 169255 256 

4654 Non Participating 36 35 36 4 562663 169257 258 

4655 Non Participating 36 35 36 4 562616 169257 258 

4656 Non Participating 37 36 37 4 567792 169258 260 
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4657 Participating 38 37 38 4 567077 169260 254 

4658 Non Participating 36 35 36 4 562125 169261 257 

4659 Participating 39 38 39 4 566967 169262 255 

4660 Non Participating 37 36 37 4 563074 169263 255 

4661 Participating 37 36 37 4 563881 169885 258 

4664 Non Participating 31 30 31 4 569950 169945 255 

4665 Non Participating 28 26 28 4 571551 169960 256 

4666 Non Participating 28 26 28 4 571508 169964 256 

4676 Non Participating 29 27 29 4 571281 170075 256 

4677 Non Participating 39 38 38 4 564275 170110 256 

4678 Non Participating 38 37 37 4 564100 170110 257 

4681 Non Participating 32 30 32 4 568156 171357 248 

4682 Non Participating 32 30 32 4 568072 171367 248 

4683 Non Participating 32 30 32 4 568147 171386 248 

4684 Non Participating 32 30 32 4 568153 171386 248 

4685 Non Participating 32 30 32 4 568063 171417 247 

4686 Non Participating 32 30 32 4 568057 171419 247 

4687 Non Participating 30 28 30 4 571668 171551 249 

4688 Non Participating 30 29 30 4 571393 171567 250 

4689 Non Participating 27 25 27 4 573244 171570 248 

4691 Non Participating 31 30 31 4 570862 171583 250 

4692 Non Participating 27 25 27 4 572111 170686 258 

4693 Non Participating 27 25 26 4 572887 170717 250 

4695 Participating 33 31 33 4 563048 170778 256 

4696 Participating 38 37 37 4 565690 170778 253 

4697 Non Participating 27 25 26 4 572959 170778 250 

4699 Non Participating 36 35 36 4 566507 170808 250 

4703 Non Participating 32 30 32 4 568306 170935 249 

4704 Non Participating 27 25 27 4 572555 170943 250 

4705 Non Participating 32 30 32 4 568291 170944 250 

4706 Non Participating 32 31 32 4 562898 170962 255 

4708 Non Participating 33 31 32 4 563186 171007 256 

4710 Participating 33 32 33 4 564875 171646 256 

4711 Non Participating 33 32 33 4 566016 171646 250 

4712 Non Participating 32 30 32 4 570014 171649 252 

4713 Non Participating 31 29 30 4 561946 171649 251 

4714 Non Participating 31 29 30 4 561943 171651 251 

4715 Non Participating 32 30 32 4 569959 171653 252 
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4716 Non Participating 32 30 32 4 570024 171654 251 

4718 Participating 32 30 32 4 570243 171656 250 

4719 Non Participating 32 30 32 4 569968 171658 252 

4720 Participating 33 32 33 4 564900 171661 257 

4721 Non Participating 33 32 33 4 565044 171661 253 

4722 Non Participating 31 30 31 4 562538 171661 250 

4723 Non Participating 31 30 31 4 562534 171664 250 

4725 Non Participating 32 31 32 4 567534 171674 247 

4726 Non Participating 31 29 30 4 562655 171677 251 

4727 Non Participating 31 29 30 4 562647 171681 251 

4728 Non Participating 35 33 35 4 569876 172555 250 

4729 Non Participating 32 31 32 4 566646 172559 249 

4730 Non Participating 31 29 31 4 564939 172595 247 

4731 Non Participating 35 33 35 4 569861 172596 250 

4732 Non Participating 31 29 31 4 564929 172598 247 

4733 Non Participating 35 34 35 4 569892 172636 250 

4734 Non Participating 27 25 27 4 573618 172655 249 

4735 Non Participating 32 31 32 4 566643 172663 248 

4736 Non Participating 32 31 32 4 566639 172667 248 

4737 Participating 34 32 34 4 568247 172670 248 

4738 Non Participating 32 30 32 4 566641 172706 248 

4739 Non Participating 27 26 27 4 573579 172707 249 

4741 Non Participating 33 32 33 4 569765 172175 252 

4742 Non Participating 33 32 33 4 569768 172176 252 

4744 Non Participating 33 31 33 4 569847 172193 252 

4745 Non Participating 33 31 33 4 569892 172194 250 

4752 Non Participating 34 32 34 4 569864 172312 249 

4753 Non Participating 34 32 34 4 569845 172315 250 

4755 Non Participating 31 30 31 4 564699 172360 249 

4756 Non Participating 31 30 31 4 564703 172363 249 

4757 Non Participating 31 30 31 4 564701 172394 249 

4758 Non Participating 31 30 31 4 564592 172399 248 

4760 Participating 38 37 38 4 571107 172916 251 

4761 Non Participating 28 26 28 4 563392 172924 249 

4762 Non Participating 29 27 29 4 563442 172924 251 

4763 Non Participating 37 35 37 4 569890 172938 249 

4764 Non Participating 37 35 37 4 569892 172944 249 

4765 Non Participating 34 32 34 4 572082 172954 248 

4766 Non Participating 35 33 35 4 567653 172960 248 
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4767 Non Participating 35 33 35 4 567691 172964 247 

4768 Non Participating 35 33 35 4 567728 172964 247 

4769 Non Participating 33 31 33 4 566639 172966 248 

4770 Non Participating 27 25 27 4 573734 172967 247 

4771 Non Participating 37 35 37 4 569854 172974 250 

4772 Non Participating 27 26 27 4 573680 172983 249 

4773 Non Participating 27 26 28 4 573660 172993 249 

4774 Participating 31 29 31 4 565675 173022 249 

4775 Non Participating 32 30 32 4 572497 173030 248 

4776 Non Participating 33 32 34 4 572165 173031 249 

4777 Non Participating 29 27 28 4 562904 173330 248 

4778 Non Participating 32 30 32 4 565808 173331 249 

4779 Non Participating 31 29 31 4 565409 173335 249 

4780 Non Participating 31 29 31 4 565703 173337 250 

4781 Non Participating 31 29 31 4 565638 173340 250 

4782 Non Participating 31 29 31 4 565671 173347 249 

4784 Non Participating 30 28 30 4 564503 173356 248 

4785 Non Participating 30 28 30 4 564299 173361 248 

4786 Non Participating 29 27 28 4 563546 173369 248 

4789 Non Participating 28 27 28 4 563120 173374 247 

4790 Non Participating 37 36 38 4 571631 173246 249 

4791 Non Participating 31 29 31 4 565429 173247 250 

4792 Non Participating 29 27 28 4 563390 173252 247 

4793 Participating 42 41 43 4 570688 173252 249 

4794 Non Participating 29 28 29 4 564430 173256 247 

4796 Participating 31 30 31 4 565531 173262 251 

4797 Non Participating 30 28 30 4 564289 173262 248 

4798 Non Participating 30 29 30 4 564525 173262 248 

4799 Non Participating 36 34 36 4 568948 173266 248 

4800 Non Participating 31 29 30 4 565064 173267 247 

4801 Non Participating 30 28 30 4 564471 173269 248 

4802 Non Participating 30 28 29 4 564191 173271 249 

4803 Non Participating 31 29 31 4 565231 173271 249 

4804 Non Participating 31 29 31 4 565419 173274 250 

4805 Non Participating 36 34 36 4 568949 173274 247 

4806 Non Participating 36 35 37 4 568201 173281 248 

4808 Non Participating 30 28 30 4 573265 173531 246 

4809 Non Participating 33 32 34 4 572438 173566 251 
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4810 Participating 40 38 40 4 569806 173605 248 

4811 Participating 40 38 40 4 569811 173606 248 

4812 Non Participating 28 26 28 4 573755 173609 245 

4813 Non Participating 31 29 30 4 564917 173635 248 

4814 Non Participating 40 39 40 4 571523 173639 248 

4815 Non Participating 40 39 40 4 571517 173666 249 

4816 Non Participating 30 29 30 4 565008 173670 248 

4818 Non Participating 29 27 28 4 563401 173674 246 

4819 Participating 41 40 42 4 570007 173684 248 

4820 Participating 42 41 42 4 570032 173689 248 

4821 Non Participating 39 38 40 4 567545 173691 245 

4822 Non Participating 30 28 30 4 573216 173703 246 

4823 Non Participating 29 27 28 4 563452 173704 245 

4824 Non Participating 40 39 41 4 571532 173718 249 

4825 Participating 42 40 42 4 570000 173730 248 

4826 Non Participating 28 26 28 4 563313 174328 246 

4827 Non Participating 43 42 43 4 569958 174336 247 

4828 Non Participating 42 41 42 4 569879 174336 248 

4829 Non Participating 43 42 44 4 571252 174336 245 

4830 Non Participating 42 41 42 4 569835 174341 247 

4831 Non Participating 43 42 44 4 570006 174343 247 

4832 Non Participating 42 40 42 4 569809 174345 246 

4833 Non Participating 30 29 30 4 573251 174357 246 

4834 Non Participating 43 42 43 4 569963 174357 247 

4835 Non Participating 42 41 43 4 569884 174365 248 

4836 Non Participating 42 41 42 4 569847 174376 247 

4837 Non Participating 43 42 43 4 569969 174394 247 

4838 Non Participating 43 42 44 4 570005 174398 247 

4839 Non Participating 42 40 42 4 569838 174173 247 

4840 Non Participating 42 41 42 4 569875 174173 247 

4841 Non Participating 43 42 43 4 569955 174188 247 

4842 Non Participating 41 40 41 4 569765 174196 247 

4843 Non Participating 41 40 42 4 569795 174196 247 

4844 Non Participating 42 41 42 4 569878 174202 247 

4845 Non Participating 42 40 42 4 569830 174203 248 

4846 Non Participating 31 29 31 4 565024 174209 247 

4847 Non Participating 41 40 41 4 571501 174210 247 

4848 Non Participating 41 40 41 4 569743 174212 247 

4849 Non Participating 29 27 28 4 563295 174218 246 
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4850 Non Participating 29 27 28 4 563337 174221 246 

4851 Non Participating 41 40 41 4 569761 174225 247 

4852 Non Participating 44 43 44 4 570039 174229 248 

4853 Non Participating 28 26 28 4 562986 174234 246 

4854 Non Participating 41 40 42 4 569792 174235 247 

4855 Non Participating 31 29 31 4 565032 174252 247 

4856 Non Participating 42 41 42 4 569827 174254 247 

4857 Non Participating 36 35 36 4 566639 174505 248 

4858 Non Participating 42 41 42 4 569845 174513 246 

4859 Non Participating 42 41 42 4 569842 174536 246 

4860 Participating 39 38 40 4 571652 174543 245 

4861 Participating 40 39 40 4 571586 174553 245 

4862 Non Participating 42 41 42 4 569844 174557 245 

4863 Non Participating 37 36 37 4 566824 174572 246 

4864 Non Participating 31 29 31 4 564743 174578 246 

4865 Participating 44 43 44 4 567514 174582 245 

4866 Non Participating 31 29 31 4 564730 174589 246 

4867 Non Participating 42 41 43 4 569885 174600 245 

4868 Non Participating 42 41 42 4 569842 174605 245 

4869 Non Participating 36 35 36 4 566659 174605 248 

4870 Non Participating 37 36 38 4 566876 174622 246 

4871 Non Participating 42 41 43 4 569880 174627 245 

4872 Non Participating 42 41 42 4 569830 174637 245 

4873 Participating 44 43 44 4 567526 174641 245 

4874 Non Participating 36 34 36 4 566572 174654 247 

4875 Non Participating 41 40 41 4 571477 175150 244 

4876 Non Participating 43 42 44 4 569665 175177 239 

4877 Non Participating 41 40 41 4 571477 175189 244 

4878 Non Participating 43 42 43 4 569815 175191 238 

4879 Non Participating 40 39 41 4 571501 175225 243 

4880 Non Participating 40 39 40 4 571560 175256 243 

4881 Non Participating 34 32 34 4 565115 175303 249 

4882 Non Participating 33 32 33 4 564977 175329 248 

4883 Non Participating 33 32 33 4 564969 175332 249 

4884 Participating 34 32 34 4 572427 175339 243 

4885 Non Participating 43 42 44 4 568294 175361 243 

4886 Non Participating 37 35 37 4 571955 175363 242 

4887 Non Participating 36 34 36 4 572116 175367 242 



75 

Receiver 
ID 

Receiver Status 

Sound Pressure Level 
(dBA) Relative 

Height 
(m) 

Coordinates (Ohio State 
Plane) 

GE 3.6-
137 

Vestas 
V136 

Gamesa 
G132 

X (m) Y (m) Z (m) 

4888 Non Participating 37 35 37 4 566769 174873 245 

4889 Non Participating 44 43 44 4 570151 174873 245 

4890 Non Participating 37 35 37 4 566803 174874 245 

4891 Non Participating 37 36 37 4 566830 174875 245 

4892 Non Participating 36 35 37 4 566671 174875 245 

4893 Participating 45 44 46 4 570425 174877 245 

4894 Non Participating 36 35 36 4 566626 174883 245 

4895 Non Participating 44 43 44 4 570178 174885 245 

4896 Non Participating 33 32 34 4 565642 174886 247 

4897 Non Participating 33 32 34 4 565600 174889 246 

4898 Non Participating 33 31 33 4 565325 174892 247 

4899 Non Participating 42 41 43 4 569897 174894 245 

4900 Non Participating 43 41 43 4 569962 174895 245 

4901 Participating 42 41 42 4 568901 174896 241 

4902 Non Participating 33 31 33 4 565327 174897 247 

4903 Non Participating 43 42 43 4 570020 174900 245 

4904 Non Participating 30 28 30 4 563799 174902 245 

4905 Non Participating 33 31 33 4 565370 174904 247 

4906 Non Participating 41 40 41 4 567831 175524 245 

4907 Non Participating 36 35 37 4 565983 175537 245 

4908 Non Participating 36 34 36 4 565693 175539 249 

4909 Non Participating 36 34 36 4 565644 175550 248 

4910 Non Participating 40 39 40 4 571488 175552 242 

4911 Non Participating 41 40 42 4 567927 175566 246 

4912 Non Participating 41 40 42 4 567917 175568 246 

4913 Non Participating 41 39 41 4 567775 175582 244 

4914 Non Participating 40 39 40 4 571482 175594 242 

4915 Non Participating 41 40 41 4 567807 175616 244 

4916 Non Participating 41 40 41 4 567812 175630 244 

4917 Non Participating 44 43 45 4 569923 175656 237 

4918 Non Participating 41 40 42 4 567853 175664 244 

4919 Non Participating 45 44 45 4 569907 175670 237 

4920 Non Participating 30 28 30 4 563495 175672 245 

4921 Non Participating 41 40 42 4 567880 175682 243 

4922 Non Participating 45 44 45 4 569907 175701 237 

4923 Non Participating 42 41 43 4 568013 175709 243 

4937 Non Participating 42 41 43 4 566872 176723 242 

4938 Non Participating 35 34 36 4 564274 176738 242 

4939 Non Participating 44 44 45 4 567531 176804 243 
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4940 Non Participating 44 43 45 4 567520 176807 243 

4941 Non Participating 35 34 36 4 564248 176819 242 

4942 Non Participating 42 41 43 4 564986 177069 244 

4943 Non Participating 45 44 45 4 566498 177532 240 

5159 Non Participating 27 25 27 4 574068 174167 245 

5160 Non Participating 30 28 30 4 573291 174662 246 

5161 Non Participating 42 41 43 4 564992 177732 241 

5162 Non Participating 42 42 43 4 564987 177673 242 

5163 Non Participating 43 42 43 4 564992 177632 242 

5164 Non Participating 43 42 43 4 564983 177580 242 

5165 Non Participating 36 34 36 4 564243 177415 242 

5166 Participating 35 34 35 4 564164 177608 241 

5167 Non Participating 35 34 36 4 564251 177750 242 

5168 Non Participating 35 34 35 4 564192 177747 242 

5169 Non Participating 29 27 29 4 571317 178657 233 

5170 Non Participating 29 27 29 4 571248 178595 232 

5171 Non Participating 29 27 29 4 571195 178523 228 

5172 Non Participating 26 24 27 4 571123 178462 229 

5173 Non Participating 29 26 29 4 571072 178390 233 

5174 Non Participating 29 27 30 4 571056 178365 234 

5175 Non Participating 30 28 30 4 571039 178339 235 

5176 Non Participating 30 29 31 4 571015 178311 234 

5177 Non Participating 31 29 31 4 570962 178239 233 

5178 Non Participating 31 29 31 4 570911 178181 233 

5179 Non Participating 31 29 31 4 570867 178132 234 

5180 Non Participating 31 30 32 4 570842 178101 235 

5181 Non Participating 31 29 31 4 570816 178065 236 

5182 Non Participating 32 30 32 4 570724 178004 238 

5183 Non Participating 29 27 29 4 570744 178987 235 

5184 Non Participating 29 27 29 4 570778 178938 236 

5185 Non Participating 29 27 29 4 570811 178910 236 

5186 Non Participating 29 27 29 4 570842 178877 236 

5187 Non Participating 29 27 29 4 570852 178866 236 

5188 Non Participating 29 27 29 4 570885 178838 236 

5189 Non Participating 29 27 29 4 570939 178800 235 

5190 Non Participating 29 27 29 4 570952 178782 235 

5191 Non Participating 29 27 29 4 570980 178751 235 

5192 Non Participating 29 28 29 4 571005 178713 234 
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5193 Non Participating 29 28 29 4 571021 178695 234 

5194 Non Participating 29 28 30 4 571064 178633 234 

5195 Non Participating 30 28 30 4 571123 178572 232 

5196 Non Participating 29 27 29 4 571169 178523 229 

5197 Non Participating 29 27 29 4 571241 178480 230 

5198 Non Participating 30 28 30 4 571297 178442 232 

5199 Non Participating 30 28 30 4 571356 178367 233 

5200 Non Participating 31 30 32 4 571453 177633 234 

5201 Non Participating 31 30 32 4 571445 177687 234 

5202 Non Participating 31 29 31 4 571445 177771 234 

5203 Non Participating 31 29 31 4 571445 177825 233 

5204 Non Participating 31 29 31 4 571422 177874 233 

5205 Non Participating 31 29 32 4 571363 177605 233 

5206 Non Participating 32 30 32 4 571315 177587 233 

5207 Non Participating 32 30 32 4 571264 177577 233 

5208 Non Participating 32 31 32 4 571195 177544 234 

5209 Non Participating 32 31 33 4 571189 177508 234 

5210 Non Participating 32 30 32 4 571223 177551 233 

5211 Non Participating 33 31 33 4 571123 177446 235 

5212 Non Participating 33 31 33 4 571041 177436 237 

5213 Non Participating 33 32 34 4 570854 177492 239 

5214 Non Participating 32 31 33 4 570793 177805 238 

5215 Non Participating 32 31 33 4 570795 177838 238 

5216 Non Participating 32 30 32 4 570808 177894 238 

5217 Non Participating 32 30 32 4 570824 177955 237 

5231 Non Participating 28 27 28 4 562294 173409 248 

5232 Non Participating 26 24 25 4 562405 175132 245 

5233 Non Participating 27 25 26 4 562372 174958 245 

5234 Non Participating 28 26 28 4 562840 175012 245 

5235 Non Participating 28 26 27 4 562801 174573 247 

5236 Participating 26 25 26 4 561890 174969 245 

5237 Non Participating 26 24 26 4 561887 175036 247 

5238 Non Participating 29 28 30 4 563102 176548 243 

5239 Non Participating 26 24 26 4 562276 176395 245 

5240 Non Participating 27 25 27 4 562283 175880 245 

5241 Non Participating 28 26 28 4 562632 176810 242 

5242 Non Participating 28 26 28 4 562567 176603 243 

5243 Non Participating 28 26 28 4 562807 176629 243 

5244 Non Participating 29 27 29 4 562934 176605 243 
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5245 Non Participating 31 29 31 4 563443 176607 244 

5246 Non Participating 43 43 44 4 566492 176566 241 

5247 Non Participating 44 43 44 4 566418 176564 242 

5248 Non Participating 44 43 44 4 566352 176568 243 

5788 Non Participating 34 32 34 4 571064 177167 237 

5789 Non Participating 35 33 35 4 570826 177161 237 

5790 Non Participating 35 34 36 4 570813 177008 238 

5791 Non Participating 35 33 35 4 570891 177045 238 

5792 Non Participating 35 33 35 4 570940 177025 238 

5793 Non Participating 34 33 35 4 571140 177056 240 

5794 Non Participating 33 31 33 4 571429 177307 237 

5795 Non Participating 32 31 33 4 571453 177347 236 

5796 Non Participating 32 31 32 4 571450 177377 235 

5797 Non Participating 32 30 32 4 571452 177408 235 

5798 Non Participating 32 30 32 4 571455 177440 235 

5799 Non Participating 32 30 32 4 571453 177472 235 

5800 Non Participating 32 30 32 4 571452 177485 235 

5801 Non Participating 29 27 29 4 572634 177598 240 

5837 Non Participating 29 27 29 4 572468 177540 240 

5838 Non Participating 29 27 29 4 572463 177571 240 

5839 Non Participating 29 27 29 4 572463 177599 240 

5840 Non Participating 29 27 29 4 572464 177625 240 

5841 Non Participating 29 27 29 4 572464 177652 240 

5842 Non Participating 29 27 29 4 572461 177705 240 

5843 Non Participating 28 26 28 4 572452 177768 237 

5844 Non Participating 29 27 29 4 572506 177691 240 

5845 Non Participating 29 27 29 4 572548 177687 240 

5846 Non Participating 29 27 29 4 572577 177682 240 

5847 Non Participating 29 27 29 4 572616 177677 240 

5848 Non Participating 29 27 29 4 572629 177679 240 

5849 Non Participating 28 27 28 4 572653 177680 239 

5850 Non Participating 28 27 28 4 572687 177684 240 

5851 Non Participating 28 26 28 4 572722 177691 240 

5852 Non Participating 28 26 28 4 572747 177692 240 

5853 Non Participating 27 25 27 4 572773 177724 240 

5854 Non Participating 28 26 28 4 572769 177550 241 

5886 Non Participating 32 30 32 4 571104 177762 236 

5887 Non Participating 32 30 32 4 571128 177801 237 
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5888 Non Participating 31 30 32 4 571145 177828 237 

5889 Non Participating 31 30 32 4 571162 177855 237 

5890 Non Participating 31 29 31 4 571181 177882 236 

5891 Non Participating 31 29 31 4 571198 177916 236 

5892 Non Participating 31 29 31 4 571210 177944 236 

5893 Non Participating 31 29 31 4 571223 177960 236 

5894 Non Participating 31 29 31 4 571244 177980 236 

5895 Non Participating 32 30 32 4 571414 177617 233 

5896 Non Participating 32 30 32 4 571358 177635 232 

5897 Non Participating 32 30 32 4 571319 177658 233 

5898 Non Participating 32 30 32 4 571300 177667 233 

5899 Non Participating 32 30 32 4 571280 177680 233 

5900 Non Participating 32 30 32 4 571263 177695 233 

5901 Non Participating 31 30 32 4 571243 177719 232 

5902 Non Participating 32 30 32 4 571208 177744 235 

5903 Non Participating 32 30 32 4 571204 177750 235 

5953 Non Participating 19 17 19 4 553370 177130 214 

5954 Non Participating 20 18 20 4 553356 177146 214 

5955 Non Participating 21 19 21 4 553354 177167 214 

5956 Non Participating 22 20 21 4 553353 177197 214 

5957 Non Participating 22 20 21 4 553353 177226 213 

5958 Non Participating 22 20 21 4 553356 177248 213 

5959 Non Participating 22 20 21 4 553358 177279 213 

5960 Non Participating 22 20 21 4 553359 177291 213 

5961 Non Participating 22 20 21 4 553395 177289 213 

5962 Non Participating 22 20 21 4 553397 177281 213 

5963 Non Participating 22 20 21 4 553396 177248 213 

5964 Non Participating 22 20 21 4 553396 177236 213 

5965 Non Participating 22 20 21 4 553394 177212 214 

5966 Non Participating 17 15 16 4 554151 176906 212 

5967 Non Participating 20 18 20 4 554126 176870 215 

5968 Non Participating 21 18 21 4 554092 176870 215 

5969 Non Participating 21 18 20 4 554088 176828 216 

5970 Non Participating 22 20 21 4 554127 176825 216 

5971 Non Participating 23 21 22 4 553973 176741 218 

5972 Non Participating 23 22 23 4 554031 176745 219 

5973 Non Participating 22 20 21 4 554082 176749 218 

5974 Non Participating 21 19 21 4 553945 176742 218 

5975 Non Participating 22 21 22 4 553905 176738 218 
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5976 Non Participating 23 21 22 4 553891 176797 218 

5977 Non Participating 22 20 22 4 553900 176828 217 

5978 Non Participating 21 18 21 4 553931 176871 216 

5979 Non Participating 22 20 22 4 553896 176868 217 

5980 Non Participating 21 19 21 4 553864 176866 217 

5981 Non Participating 22 20 22 4 553840 176869 217 

5982 Non Participating 23 21 22 4 553771 176870 218 

5983 Non Participating 23 21 22 4 553760 176890 217 

5984 Non Participating 22 20 21 4 553913 177197 217 

5985 Non Participating 22 20 21 4 553864 177193 217 

5986 Non Participating 22 20 21 4 553849 177194 217 

5987 Non Participating 25 23 24 4 553627 176080 220 

5988 Non Participating 25 23 24 4 553630 176094 220 

5989 Non Participating 25 23 24 4 553653 176134 220 

5990 Non Participating 25 23 24 4 553570 176048 219 

5991 Non Participating 25 23 24 4 553583 176089 219 

5992 Non Participating 25 23 24 4 553591 176125 220 

5993 Non Participating 25 23 24 4 553603 176153 220 

5994 Non Participating 24 23 24 4 553624 176208 220 

5995 Non Participating 24 23 24 4 553647 176231 220 

5996 Non Participating 24 23 24 4 553654 176264 220 

5997 Non Participating 24 23 24 4 553663 176289 220 

5998 Non Participating 24 23 24 4 553678 176322 220 

5999 Non Participating 24 23 24 4 553672 176168 220 

6000 Non Participating 24 23 24 4 553693 176232 220 

6001 Non Participating 24 23 24 4 553256 176356 217 

6002 Non Participating 23 21 22 4 553329 176841 215 

6003 Non Participating 23 21 22 4 553325 176887 215 

6004 Non Participating 20 19 20 4 553583 177051 212 

6005 Non Participating 22 20 21 4 553619 177035 215 

6006 Non Participating 19 17 19 4 553640 177033 214 

6007 Non Participating 21 19 20 4 553676 177016 216 

6008 Non Participating 23 21 22 4 553654 176963 216 

6009 Non Participating 21 20 21 4 553600 176975 214 

6010 Non Participating 22 21 21 4 553906 177097 217 

6011 Non Participating 22 20 21 4 553905 177142 217 

6012 Non Participating 22 20 21 4 553790 177172 217 

6013 Non Participating 22 20 21 4 553786 177214 217 
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6014 Non Participating 24 22 23 4 553329 176608 216 

6015 Non Participating 23 22 23 4 553522 176565 217 

6016 Non Participating 22 21 22 4 553576 176563 217 

6017 Non Participating 23 21 22 4 553570 176516 217 

6018 Non Participating 23 21 22 4 553571 176465 217 

6019 Non Participating 23 21 22 4 553572 176342 217 

6020 Non Participating 23 21 23 4 553575 176299 219 

6021 Non Participating 23 21 23 4 553604 176381 219 

6022 Non Participating 24 22 23 4 553683 176380 220 

6023 Non Participating 23 22 23 4 552962 176641 216 

6024 Non Participating 24 22 23 4 552960 176617 215 

6025 Non Participating 24 22 23 4 552995 176638 216 

6026 Non Participating 24 22 23 4 553001 176598 215 

6027 Non Participating 24 22 23 4 553058 176603 215 

6028 Non Participating 24 22 23 4 553053 176638 215 

6029 Non Participating 23 22 23 4 553045 176668 216 

6030 Non Participating 23 22 23 4 553106 176668 216 

6031 Non Participating 24 22 23 4 553104 176642 215 

6032 Non Participating 24 22 23 4 553101 176597 215 

6033 Non Participating 25 24 25 4 553511 175851 218 

6034 Non Participating 25 24 25 4 553508 175815 218 

6035 Non Participating 21 20 21 4 553311 177143 214 

6036 Non Participating 21 20 21 4 553311 177164 214 

6037 Non Participating 21 19 21 4 553315 177180 214 

6038 Non Participating 21 20 21 4 553318 177196 214 

6039 Non Participating 21 20 21 4 553322 177228 213 

6040 Non Participating 22 20 21 4 553325 177247 213 

6041 Non Participating 22 20 21 4 553320 177291 213 

6042 Non Participating 22 20 21 4 553320 177298 213 

6043 Non Participating 22 20 21 4 553317 177350 212 

6044 Non Participating 22 20 21 4 553317 177374 212 

6045 Non Participating 22 20 21 4 553317 177385 212 

6046 Non Participating 21 20 21 4 553318 177413 212 

6047 Non Participating 21 20 21 4 553318 177428 212 

6048 Non Participating 21 20 21 4 553320 177445 213 

6049 Non Participating 22 20 21 4 554092 177294 218 

6050 Non Participating 21 20 21 4 554030 177322 218 

6051 Non Participating 23 20 22 4 561444 178166 234 

6052 Non Participating 24 22 24 4 561503 178168 233 
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6053 Non Participating 24 22 24 4 561559 178169 234 

6054 Non Participating 20 18 21 4 561304 178237 230 

6055 Non Participating 24 22 24 4 561642 178243 232 

6056 Non Participating 17 14 16 4 560962 178095 228 

6057 Non Participating 21 20 21 4 560733 178179 231 

6058 Non Participating 25 23 24 4 561766 177802 235 

6059 Non Participating 24 22 24 4 562029 177681 240 

6060 Non Participating 26 24 26 4 562081 177700 240 

6061 Non Participating 26 24 26 4 562216 177757 241 

6062 Non Participating 27 25 27 4 562487 177808 237 

6063 Non Participating 27 25 27 4 562549 177917 242 

6064 Non Participating 19 18 19 4 559097 178188 225 

6065 Non Participating 19 18 19 4 559050 178187 225 

6066 Non Participating 19 18 18 4 558980 178189 225 

6067 Non Participating 19 18 18 4 558887 178133 227 

6068 Non Participating 19 18 18 4 558787 178062 227 

6069 Non Participating 20 18 19 4 558923 177361 232 

6070 Non Participating 18 16 18 4 558967 177399 232 

6071 Non Participating 20 18 20 4 560232 177444 234 

6072 Non Participating 23 21 24 4 561739 177758 235 

6073 Non Participating 24 22 24 4 561746 177786 235 

6074 Non Participating 25 23 25 4 561768 177883 234 

6075 Non Participating 25 23 25 4 561774 177735 237 

6076 Non Participating 24 22 24 4 561760 177680 236 

6077 Non Participating 24 22 24 4 561857 177748 235 

6078 Non Participating 24 22 24 4 561845 177719 236 

6079 Non Participating 24 23 24 4 561847 177677 237 

6080 Non Participating 25 23 25 4 561856 177630 238 

6081 Non Participating 25 23 25 4 561842 177561 240 

6082 Non Participating 40 39 40 4 566368 178177 240 

6083 Non Participating 39 38 40 4 566512 178151 240 

6084 Non Participating 39 38 39 4 566608 178117 240 

6085 Non Participating 38 37 39 4 566682 178188 241 

6086 Non Participating 38 37 39 4 566748 178187 241 

6087 Non Participating 38 37 38 4 566822 178183 241 

6088 Non Participating 38 36 38 4 566894 178185 241 

6089 Non Participating 38 37 39 4 566836 178105 242 

6090 Non Participating 39 38 40 4 566609 178076 240 
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6091 Non Participating 40 39 40 4 566612 178016 240 

6092 Non Participating 34 33 35 4 569009 178153 238 

6093 Non Participating 34 33 35 4 569095 178090 236 

6094 Non Participating 34 32 35 4 569139 178067 236 

6095 Non Participating 34 32 34 4 569187 178082 236 

6096 Non Participating 34 32 34 4 569229 178082 238 

6097 Non Participating 34 33 35 4 569263 178091 238 

6098 Non Participating 34 32 34 4 569253 178170 237 

6099 Non Participating 34 32 34 4 569194 178188 237 

6100 Non Participating 35 33 35 4 569960 177739 235 

6101 Non Participating 34 33 35 4 569962 177780 234 

6102 Non Participating 34 33 35 4 569964 177806 234 

6103 Non Participating 34 33 35 4 569964 177834 234 

6104 Non Participating 34 33 34 4 569963 177857 234 

6105 Non Participating 34 32 34 4 569962 177874 235 

6106 Non Participating 34 32 34 4 569962 177890 235 

6107 Non Participating 34 32 34 4 569962 177910 235 

6108 Non Participating 34 32 34 4 569867 178041 236 

6109 Non Participating 34 32 34 4 569862 178012 235 

6110 Non Participating 34 32 34 4 569856 177985 235 

6111 Non Participating 34 32 34 4 569859 177958 235 

6112 Non Participating 34 32 34 4 569861 177927 235 

6113 Non Participating 34 33 35 4 570050 177760 236 

6114 Non Participating 34 33 34 4 570053 177799 236 

6115 Non Participating 34 32 34 4 570050 177823 236 

6116 Non Participating 34 32 34 4 570048 177854 236 

6117 Non Participating 34 32 34 4 570047 177871 236 

6118 Non Participating 34 32 34 4 570048 177893 237 

6119 Non Participating 34 32 34 4 570048 177910 237 

6120 Non Participating 34 32 34 4 570048 177925 237 

6121 Non Participating 34 32 34 4 570017 177928 235 

6122 Non Participating 34 32 34 4 570004 177914 235 

6123 Non Participating 34 32 34 4 570003 177882 235 

6124 Non Participating 34 32 34 4 570004 177857 234 

6125 Non Participating 34 33 34 4 570004 177838 234 

6126 Non Participating 34 33 35 4 570006 177812 234 

6127 Non Participating 34 33 35 4 570012 177791 234 

6128 Non Participating 34 33 35 4 570013 177768 234 

6129 Non Participating 35 33 35 4 570018 177719 235 
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6130 Non Participating 35 33 35 4 570012 177693 235 

6131 Non Participating 33 32 34 4 569763 178129 237 

6132 Non Participating 33 32 34 4 569814 178147 236 

6133 Non Participating 33 32 33 4 569860 178147 236 

6134 Non Participating 37 35 37 4 569703 177400 238 

6135 Non Participating 34 32 34 4 570980 177351 237 

6136 Non Participating 33 31 33 4 571046 177478 236 

6137 Non Participating 33 31 33 4 571033 177477 237 

6138 Non Participating 33 31 33 4 570973 177478 238 

6139 Non Participating 33 31 33 4 570996 177497 237 

6140 Non Participating 33 31 33 4 570997 177509 237 

6141 Non Participating 33 31 33 4 571018 177538 238 

6142 Non Participating 32 30 33 4 571053 177544 237 

6143 Non Participating 33 31 33 4 571002 177477 237 

6144 Non Participating 32 31 33 4 571063 177602 237 

6145 Non Participating 32 31 33 4 571085 177602 236 

6146 Non Participating 32 30 32 4 571121 177605 236 

6147 Non Participating 31 30 32 4 571171 177592 234 

6148 Non Participating 32 30 32 4 571197 177601 233 

6149 Non Participating 33 31 33 4 570352 177980 236 

6150 Non Participating 33 31 33 4 570374 177975 235 

6151 Non Participating 33 31 33 4 570414 177977 233 

6152 Non Participating 33 31 33 4 570432 177973 233 

6153 Non Participating 32 31 33 4 570450 177970 233 

6154 Non Participating 32 31 33 4 570471 177966 233 

6155 Non Participating 32 30 32 4 570489 177950 233 

6156 Non Participating 32 30 32 4 570511 177936 234 

6157 Non Participating 32 30 33 4 570523 177916 235 

6158 Non Participating 36 34 36 4 569904 177477 235 

6159 Non Participating 36 34 36 4 569907 177499 235 

6160 Non Participating 39 38 39 4 569497 177118 238 

6161 Non Participating 36 35 36 4 569763 177535 236 

6162 Non Participating 32 30 32 4 570390 178272 233 

6163 Non Participating 32 30 32 4 570368 178249 233 

6164 Non Participating 32 30 32 4 570394 178220 233 

6165 Non Participating 32 30 32 4 570409 178215 233 

6166 Non Participating 32 30 32 4 570431 178215 234 

6167 Non Participating 32 30 32 4 570456 178208 234 
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6168 Non Participating 32 30 32 4 570486 178197 233 

6169 Non Participating 33 31 33 4 570092 178139 236 

6170 Non Participating 32 30 32 4 570110 178135 236 

6171 Non Participating 31 30 32 4 570160 178152 235 

6172 Non Participating 32 30 32 4 570201 178153 236 

6173 Non Participating 31 29 31 4 570267 178183 235 

6174 Non Participating 33 31 33 4 570270 178067 237 

6175 Non Participating 32 31 33 4 570293 178082 237 

6176 Non Participating 33 31 33 4 570295 178058 237 

6177 Non Participating 33 31 33 4 570301 178026 237 

6178 Non Participating 33 31 33 4 570301 178011 237 

6179 Non Participating 33 31 33 4 570245 177973 238 

6198 Non Participating 28 26 29 4 571099 178889 233 

6199 Non Participating 29 27 29 4 571027 178845 235 

6200 Non Participating 29 27 29 4 570995 178826 235 

6201 Non Participating 29 27 29 4 570976 178807 235 

6202 Non Participating 28 26 28 4 571937 178225 232 

6203 Non Participating 29 27 29 4 571953 178243 231 

6204 Non Participating 29 27 29 4 572006 178284 232 

6205 Non Participating 28 26 28 4 572072 178310 232 

6206 Non Participating 28 26 28 4 572085 178329 232 

6207 Non Participating 28 26 28 4 572135 178357 232 

6208 Non Participating 28 26 28 4 572233 178385 234 

6209 Non Participating 28 26 28 4 572258 178395 234 

6210 Non Participating 28 26 28 4 572302 178423 235 

6211 Non Participating 28 26 28 4 570819 179009 235 

6212 Non Participating 29 27 29 4 570778 178990 235 

6213 Non Participating 28 26 28 4 571121 179217 233 

6214 Non Participating 28 26 28 4 571118 179173 233 

6215 Non Participating 28 26 28 4 571231 179025 233 

6216 Non Participating 28 26 28 4 571360 178886 233 

6217 Non Participating 28 26 28 4 571370 178861 233 

6218 Non Participating 28 26 28 4 571386 178842 233 

6219 Non Participating 28 26 28 4 571341 178895 233 

6220 Non Participating 28 26 28 4 571310 178930 233 

6221 Non Participating 28 26 28 4 571291 178962 233 

6222 Non Participating 28 26 28 4 571234 179069 233 

6223 Non Participating 28 26 28 4 571219 179091 233 

6224 Non Participating 28 26 28 4 571181 179154 232 
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6241 Non Participating 27 26 27 4 572390 178486 234 

6242 Non Participating 28 26 28 4 572315 178458 234 

6243 Non Participating 28 26 28 4 572113 178395 231 

6244 Non Participating 29 27 29 4 571984 178335 232 

6245 Non Participating 27 25 27 4 571578 178914 230 

6246 Non Participating 28 26 28 4 571612 178858 228 

6247 Non Participating 27 25 27 4 570447 179560 237 

6248 Non Participating 28 26 28 4 570400 179485 238 

6249 Non Participating 28 26 28 4 570359 179428 234 

6250 Non Participating 28 26 28 4 570315 179340 233 

6251 Non Participating 28 26 28 4 570289 179308 233 

6252 Non Participating 28 26 28 4 570261 179277 234 

6253 Non Participating 28 26 29 4 570252 179267 235 

6254 Non Participating 27 25 27 4 570204 179374 236 

6255 Non Participating 26 24 26 4 570192 179399 235 

6256 Non Participating 24 22 24 4 570211 179444 233 

6257 Non Participating 28 25 28 4 570274 179478 232 

6258 Non Participating 28 26 28 4 570283 179513 232 

6259 Non Participating 27 25 27 4 570299 179651 233 

6260 Non Participating 29 27 29 4 570759 178996 235 

6261 Non Participating 29 27 29 4 570847 179006 235 

6278 Non Participating 32 30 32 4 569943 178420 238 

6279 Non Participating 32 30 32 4 569940 178467 239 

6280 Non Participating 31 29 31 4 569940 178546 239 

6281 Non Participating 30 28 30 4 569933 178565 238 

6282 Non Participating 30 28 31 4 569848 178643 238 

6283 Non Participating 32 30 32 4 569852 178543 240 

6284 Non Participating 32 30 32 4 569855 178508 240 

6285 Non Participating 32 30 32 4 569861 178451 240 

6286 Non Participating 32 30 32 4 569864 178420 240 

6287 Non Participating 32 31 33 4 569877 178325 237 

6288 Non Participating 33 31 33 4 569883 178294 237 

6289 Non Participating 33 31 33 4 569886 178256 237 

6290 Non Participating 25 23 25 4 561830 177213 244 

6291 Non Participating 27 26 28 4 562568 177178 242 

6292 Non Participating 27 26 27 4 562551 177223 241 

6293 Non Participating 26 25 26 4 562104 176660 242 

6294 Non Participating 26 24 26 4 562046 176552 243 
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6295 Non Participating 26 24 25 4 561806 176567 244 

6296 Non Participating 45 44 45 4 569905 175891 239 

6297 Non Participating 45 44 45 4 569854 175974 241 

6298 Non Participating 44 43 44 4 569918 176071 241 

6299 Non Participating 24 22 23 4 560206 175482 244 

6300 Non Participating 25 24 25 4 560660 175030 247 

6301 Non Participating 26 24 25 4 560812 175024 247 

6302 Non Participating 25 24 25 4 560895 175025 246 

6303 Non Participating 26 24 25 4 561013 175024 246 

6304 Non Participating 26 24 25 4 561205 175081 246 

6305 Non Participating 26 24 26 4 561690 175041 246 

6306 Non Participating 25 23 25 4 561646 175032 245 

6307 Non Participating 26 25 26 4 561792 174959 245 

6308 Non Participating 26 24 26 4 561520 174955 244 

6309 Non Participating 22 20 22 4 551380 176785 210 

6310 Non Participating 23 21 22 4 551312 176716 211 

6311 Non Participating 22 21 22 4 551480 176909 210 

6312 Non Participating 23 21 23 4 550786 176653 211 

6313 Non Participating 23 21 22 4 550916 176777 210 

6314 Non Participating 20 18 20 4 550870 176942 209 

6315 Non Participating 23 21 22 4 551139 176715 210 

6316 Non Participating 25 24 25 4 550968 175753 212 

6317 Non Participating 24 23 24 4 551163 176130 211 

6318 Non Participating 23 21 23 4 550270 176164 211 

6319 Non Participating 23 21 23 4 550467 175749 210 

6320 Non Participating 26 24 26 4 550967 175570 214 

6321 Non Participating 22 20 22 4 551109 176403 211 

6322 Non Participating 23 21 22 4 556827 176318 228 

6323 Non Participating 22 20 22 4 556671 176158 228 

6324 Non Participating 23 22 23 4 556620 176075 227 

6325 Non Participating 20 18 20 4 556439 175986 226 

6326 Non Participating 24 23 24 4 556325 175769 228 

6327 Non Participating 25 24 25 4 557565 175012 235 

6328 Non Participating 23 21 23 4 557641 175009 236 

6329 Non Participating 25 23 25 4 557702 175010 238 

6330 Non Participating 24 22 24 4 557771 175013 239 

6331 Non Participating 26 24 25 4 557785 174956 240 

6332 Non Participating 26 25 26 4 557647 174838 241 

6333 Non Participating 26 24 26 4 557362 174848 236 
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6334 Non Participating 26 24 26 4 557362 174805 236 

6335 Non Participating 26 24 26 4 557425 174848 237 

6336 Non Participating 25 23 25 4 557433 174890 236 

6337 Non Participating 25 23 24 4 557368 174954 234 

6338 Non Participating 26 24 26 4 557371 175014 234 

6339 Non Participating 26 24 25 4 557425 174999 234 

6340 Non Participating 25 23 24 4 555945 175350 228 

6341 Non Participating 25 24 25 4 555984 175408 228 

6342 Participating 25 24 25 4 556031 175451 228 

6343 Non Participating 20 18 20 4 556439 175131 228 

6344 Non Participating 25 24 25 4 556855 175121 230 

6345 Non Participating 30 29 30 4 553061 174259 221 

6346 Non Participating 29 27 28 4 554835 174222 227 

6347 Non Participating 27 26 27 4 554899 174264 224 

6348 Non Participating 28 27 28 4 554993 174256 226 

6349 Non Participating 27 25 27 4 554944 174420 227 

6350 Non Participating 27 25 27 4 554995 174454 228 

6351 Non Participating 27 25 26 4 555238 174634 229 

6352 Non Participating 27 25 27 4 555938 174576 228 

6353 Non Participating 28 26 28 4 557000 174225 240 

6354 Non Participating 28 26 28 4 557178 174376 241 

6355 Non Participating 27 25 27 4 556790 174177 238 

6356 Non Participating 28 26 28 4 556706 174053 238 

6357 Non Participating 28 26 28 4 556677 174035 238 

6358 Non Participating 28 26 28 4 550223 174879 213 

6359 Non Participating 28 26 28 4 550357 174946 214 

6360 Non Participating 27 26 27 4 550231 175013 213 

6361 Non Participating 28 26 28 4 550831 174982 214 

6362 Non Participating 27 25 27 4 550697 175282 214 

6363 Non Participating 27 25 27 4 549406 174934 212 

6364 Non Participating 27 25 27 4 549581 175009 212 

6365 Non Participating 26 24 26 4 548706 174976 212 

6366 Non Participating 25 24 25 4 548593 174979 211 

6367 Non Participating 27 26 27 4 548743 174440 214 

6368 Non Participating 27 26 28 4 548731 174381 214 

6369 Non Participating 28 26 28 4 548742 174342 214 

6370 Non Participating 28 27 28 4 548762 174163 213 

6371 Non Participating 27 26 27 4 548489 174304 215 
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6372 Non Participating 26 24 26 4 548363 174355 214 

6373 Non Participating 27 26 27 4 548483 174310 214 

6374 Non Participating 26 24 26 4 548696 174840 212 

6375 Non Participating 27 26 27 4 548485 174309 214 

6376 Non Participating 26 24 25 4 561110 174731 245 

6377 Non Participating 29 27 29 4 563724 173706 247 

6378 Non Participating 28 27 28 4 561149 173289 247 

6379 Non Participating 29 28 29 4 561474 172694 251 

6380 Non Participating 29 28 29 4 560047 173315 245 

6381 Non Participating 30 29 30 4 560077 172794 246 

6382 Non Participating 30 29 30 4 560133 172809 246 

6383 Non Participating 31 29 31 4 560065 172490 247 

6384 Non Participating 31 30 31 4 560068 172411 247 

6385 Non Participating 34 33 34 4 558455 172586 244 

6386 Non Participating 33 32 33 4 557645 172936 246 

6387 Non Participating 33 32 33 4 557586 172955 245 

6388 Non Participating 33 31 33 4 557579 172981 245 

6389 Non Participating 33 31 33 4 557581 173006 245 

6390 Non Participating 33 31 32 4 557590 173045 245 

6391 Non Participating 32 31 32 4 557592 173077 244 

6392 Non Participating 32 31 32 4 557647 173045 244 

6393 Non Participating 32 31 32 4 557654 173086 244 

6394 Non Participating 29 28 29 4 556009 173138 237 

6395 Non Participating 29 27 29 4 555969 173130 236 

6396 Non Participating 28 27 28 4 555957 173130 236 

6397 Non Participating 28 26 28 4 555933 173127 235 

6398 Non Participating 27 26 27 4 555936 173107 236 

6399 Non Participating 28 27 28 4 555957 173108 236 

6400 Non Participating 30 28 30 4 555983 173107 238 

6401 Non Participating 31 29 31 4 556009 173108 239 

6402 Non Participating 31 29 31 4 556021 173115 239 

6403 Non Participating 31 29 31 4 555917 173075 239 

6404 Non Participating 31 29 31 4 555916 173058 239 

6405 Non Participating 32 30 32 4 555916 173044 240 

6406 Non Participating 31 29 31 4 555921 173019 240 

6407 Non Participating 32 31 32 4 556042 172972 242 

6408 Non Participating 32 31 32 4 556041 172982 242 

6409 Non Participating 32 31 32 4 556041 172997 242 

6410 Non Participating 31 29 32 4 556041 173008 241 
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6411 Non Participating 31 29 31 4 556041 173020 241 

6412 Non Participating 31 29 31 4 556058 173020 240 

6413 Non Participating 31 29 31 4 556058 173003 241 

6414 Non Participating 32 31 32 4 556058 172997 242 

6415 Non Participating 32 31 32 4 556058 172985 242 

6416 Non Participating 32 31 32 4 556057 172977 242 

6417 Non Participating 32 31 32 4 556056 172969 242 

6418 Non Participating 32 31 32 4 556055 172953 242 

6419 Non Participating 32 31 32 4 556055 172937 241 

6420 Non Participating 32 31 32 4 556055 172927 241 

6421 Non Participating 32 31 32 4 556087 172976 242 

6422 Non Participating 32 31 32 4 556086 172986 242 

6423 Non Participating 32 30 32 4 556017 173043 241 

6424 Non Participating 32 31 32 4 556000 173043 241 

6425 Non Participating 31 29 31 4 556074 173150 238 

6426 Non Participating 27 25 26 4 556033 173170 232 

6427 Participating 31 30 31 4 554563 173082 228 

6428 Participating 31 30 31 4 554519 173167 229 

6429 Non Participating 31 30 31 4 554310 173106 226 

6430 Non Participating 34 33 34 4 553550 173013 228 

6431 Non Participating 34 33 34 4 553633 172914 226 

6432 Non Participating 33 32 34 4 553639 172938 226 

6433 Non Participating 43 43 43 4 551826 172685 220 

6434 Non Participating 42 42 42 4 551837 172745 220 

6435 Non Participating 42 42 42 4 551813 172778 220 

6436 Participating 41 41 41 4 551833 172832 220 

6437 Participating 41 41 41 4 551837 172855 220 

6438 Non Participating 40 40 40 4 551826 172914 220 

6439 Non Participating 39 38 39 4 551819 173043 219 

6440 Non Participating 38 37 38 4 551895 173166 219 

6441 Non Participating 36 35 36 4 550977 173263 218 

6442 Non Participating 35 34 36 4 549710 173323 216 

6443 Non Participating 37 36 37 4 555213 171486 241 

6444 Non Participating 38 37 38 4 555161 171067 243 

6445 Non Participating 36 35 36 4 553671 171316 239 

6446 Non Participating 36 35 36 4 553518 171159 239 

6447 Non Participating 36 35 36 4 553561 171193 239 

6448 Non Participating 36 35 36 4 553545 171231 239 
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6449 Non Participating 36 35 36 4 553498 171135 239 

6450 Non Participating 36 35 36 4 553474 171179 238 

6451 Non Participating 36 35 36 4 553475 171098 238 

6452 Non Participating 37 35 37 4 553352 171040 238 

6453 Non Participating 36 34 36 4 553622 171019 240 

6454 Non Participating 38 37 38 4 553331 171492 235 

6455 Non Participating 37 36 37 4 553461 171578 234 

6456 Non Participating 36 34 36 4 555130 171687 241 

6457 Non Participating 38 37 38 4 556349 171909 243 

6458 Non Participating 38 36 38 4 556277 171896 243 

6459 Non Participating 36 35 36 4 555435 171826 243 

6460 Non Participating 38 37 38 4 556538 171930 243 

6461 Non Participating 37 36 37 4 555921 171886 242 

6462 Non Participating 37 36 37 4 555543 171782 242 

6463 Non Participating 38 37 38 4 556211 171805 239 

6464 Non Participating 38 37 38 4 556050 171794 241 

6465 Non Participating 35 34 36 4 555139 171786 242 

6466 Non Participating 41 40 41 4 557591 171742 246 

6467 Participating 42 41 42 4 557968 171675 246 

6468 Non Participating 40 39 40 4 557777 171840 245 

6469 Non Participating 34 32 34 4 558604 172448 244 

6470 Non Participating 36 35 36 4 558529 172148 245 

6471 Non Participating 40 39 40 4 558270 171772 245 

6472 Non Participating 37 35 37 4 558856 171768 247 

6473 Non Participating 34 33 34 4 559507 171807 249 

6474 Non Participating 33 32 33 4 548246 170125 219 

6475 Non Participating 32 31 32 4 548019 170194 220 

6476 Non Participating 36 35 36 4 548600 170040 221 

6477 Participating 43 42 43 4 549194 170130 223 

6478 Non Participating 45 44 45 4 550211 170565 226 

6479 Non Participating 44 44 45 4 550232 170643 224 

6480 Non Participating 44 43 44 4 550208 170720 226 

6481 Non Participating 43 42 43 4 550160 170804 227 

6482 Non Participating 43 42 43 4 550164 170860 226 

6483 Non Participating 45 44 45 4 550018 170156 227 

6484 Non Participating 38 37 39 4 551875 170593 230 

6485 Non Participating 36 34 36 4 552763 170380 239 

6486 Non Participating 36 35 36 4 552815 170439 240 

6487 Non Participating 35 34 36 4 552662 170268 239 
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6488 Non Participating 35 34 35 4 552544 170136 240 

6489 Non Participating 35 33 35 4 553492 170653 243 

6490 Participating 36 35 36 4 554096 170142 242 

6491 Non Participating 37 36 37 4 554291 170277 243 

6492 Non Participating 32 30 32 4 552135 168626 242 

6493 Non Participating 31 30 31 4 552075 168630 242 

6494 Non Participating 34 33 34 4 553611 169077 245 

6495 Participating 34 33 34 4 553802 168606 244 

6496 Non Participating 36 35 36 4 554221 168831 244 

6497 Non Participating 38 37 38 4 554720 168602 245 

6498 Non Participating 40 39 40 4 555001 168573 245 

6499 Non Participating 43 42 43 4 555252 168834 245 

6500 Non Participating 46 45 46 4 555288 169172 242 

6501 Non Participating 42 41 42 4 555184 168699 244 

6502 Non Participating 42 41 42 4 555305 168591 241 

6503 Non Participating 41 40 41 4 555158 168573 243 

6504 Non Participating 40 40 41 4 555180 168483 244 

6505 Non Participating 31 29 31 4 551868 169369 225 

6506 Non Participating 34 32 34 4 551798 169460 234 

6507 Non Participating 35 34 35 4 551794 169550 236 

6508 Non Participating 34 33 35 4 551650 169306 236 

6509 Non Participating 33 32 33 4 551694 169274 236 

6510 Non Participating 38 37 38 4 550167 169548 224 

6511 Non Participating 37 36 38 4 550181 169369 230 

6512 Non Participating 40 39 40 4 549529 169645 221 

6513 Non Participating 38 37 39 4 549247 169641 225 

6514 Non Participating 36 34 36 4 549206 169336 222 

6515 Non Participating 35 34 35 4 549049 169320 227 

6516 Non Participating 35 33 35 4 548959 169318 227 

6517 Non Participating 32 31 32 4 548255 169610 220 

6518 Non Participating 32 30 32 4 548251 169543 218 

6519 Non Participating 31 30 32 4 548221 169419 221 

6520 Non Participating 31 29 31 4 548195 169317 222 

6521 Non Participating 30 29 31 4 548079 169321 222 

6522 Non Participating 31 30 32 4 548422 169249 222 

6523 Participating 39 38 39 4 559188 168574 253 

6524 Participating 39 38 39 4 559095 168580 254 

6525 Non Participating 40 39 40 4 558464 168529 254 
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6526 Non Participating 40 39 40 4 558413 168532 253 

6527 Non Participating 37 36 38 4 560007 168563 256 

6528 Non Participating 38 37 38 4 559735 168591 258 

6529 Participating 38 37 38 4 559618 168577 257 

6530 Participating 38 37 38 4 559531 168352 254 

6531 Participating 37 36 37 4 560126 168580 257 

6532 Participating 38 37 38 4 559990 168044 255 

6533 Non Participating 39 38 40 4 560049 167559 261 

6534 Non Participating 41 40 41 4 558383 168168 254 

6535 Non Participating 45 45 45 4 556776 167767 251 

6536 Non Participating 46 46 46 4 556875 167825 251 

6537 Participating 44 44 44 4 556801 167567 250 

6538 Non Participating 38 38 38 4 555188 167947 245 

6539 Participating 38 37 38 4 555175 167778 245 

6540 Non Participating 32 31 32 4 553560 168008 244 

6541 Participating 32 31 32 4 555257 165838 255 

6542 Non Participating 33 32 33 4 556035 165169 259 

6543 Non Participating 31 30 31 4 554929 165679 254 

6544 Non Participating 31 29 30 4 554920 165238 256 

6545 Non Participating 29 28 29 4 554579 165299 255 

6546 Participating 32 31 32 4 555259 165845 255 

6547 Non Participating 29 28 29 4 554054 165241 255 

6548 Non Participating 29 28 29 4 554172 165164 255 

6549 Non Participating 28 27 28 4 553908 165134 254 

6550 Non Participating 29 27 28 4 553748 165243 253 

6551 Non Participating 27 25 27 4 553492 165247 251 

6552 Non Participating 27 25 26 4 553433 165252 250 

6553 Non Participating 28 27 28 4 553492 165355 251 

6556 Non Participating 30 29 30 4 553568 166769 246 

6557 Non Participating 28 27 28 4 553355 165892 248 

6558 Non Participating 37 36 37 4 556822 166044 253 

6559 Non Participating 37 36 37 4 556815 166000 254 

6560 Non Participating 38 37 38 4 556966 166007 252 

6561 Non Participating 38 38 39 4 557128 166064 255 

6562 Non Participating 41 40 41 4 557511 166127 251 

6563 Participating 41 41 41 4 557692 166011 259 

6564 Non Participating 37 37 37 4 556722 166181 255 

6565 Participating 37 37 38 4 556865 166123 255 

6566 Non Participating 43 42 43 4 559239 166123 262 
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6567 Non Participating 43 42 43 4 559185 166117 262 

6568 Non Participating 44 44 45 4 559041 166125 262 

6569 Non Participating 42 41 43 4 559353 166155 261 

6570 Participating 42 41 42 4 559353 166028 263 

6571 Participating 46 46 46 4 558417 166237 262 

6572 Non Participating 34 33 34 4 556766 165006 261 

6573 Non Participating 33 32 33 4 556372 165026 259 

6574 Non Participating 39 38 40 4 558436 165120 264 

6575 Non Participating 39 38 39 4 558505 164743 267 

6576 Non Participating 38 36 38 4 558244 164514 266 

6577 Non Participating 38 37 38 4 558401 164500 266 

6578 Non Participating 37 36 37 4 558194 164434 264 

6579 Non Participating 36 35 37 4 558148 164377 261 

6580 Non Participating 37 35 37 4 558180 164311 260 

6581 Non Participating 39 37 39 4 558564 164420 260 

6582 Non Participating 40 39 40 4 558635 164874 266 

6583 Non Participating 42 41 42 4 559094 164400 267 

6584 Non Participating 43 42 43 4 559226 164430 263 

6585 Non Participating 43 42 44 4 559257 164431 264 

6586 Participating 43 43 44 4 559284 164431 266 

6587 Non Participating 44 43 44 4 559333 164413 267 

6588 Non Participating 44 43 45 4 559300 164484 267 

6589 Non Participating 44 43 44 4 559526 164416 268 

6590 Non Participating 34 32 34 4 557485 163437 265 

6591 Non Participating 33 32 34 4 557418 163350 266 

6592 Non Participating 33 32 33 4 557368 163263 267 

6593 Non Participating 33 31 33 4 557320 163204 267 

6594 Participating 33 32 33 4 557423 163094 268 

6595 Participating 34 32 34 4 557528 163171 268 

6596 Non Participating 33 31 33 4 557331 163010 268 

6597 Non Participating 38 37 38 4 558405 163332 268 

6598 Non Participating 38 37 38 4 558413 163029 267 

6599 Non Participating 37 36 38 4 558388 162932 268 

6600 Participating 47 46 47 4 559936 163117 271 

6601 Non Participating 46 45 46 4 560666 163617 275 

6602 Non Participating 43 42 43 4 561633 163721 273 

6603 Non Participating 29 28 29 4 555318 164050 252 

6604 Non Participating 29 27 29 4 555280 164069 252 
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6605 Non Participating 29 28 29 4 555199 164058 253 

6606 Non Participating 28 26 27 4 555153 163656 258 

6607 Non Participating 28 27 28 4 555439 163689 255 

6608 Non Participating 30 28 29 4 555763 163600 260 

6621 Non Participating 44 43 44 4 560031 162076 280 

6622 Participating 42 41 43 4 559952 162001 279 

6623 Participating 42 41 42 4 559846 161990 277 

6624 Non Participating 40 39 40 4 559453 162068 274 

6625 Non Participating 41 40 42 4 559638 162070 276 

6626 Non Participating 39 38 40 4 559348 161996 274 

6627 Non Participating 39 37 39 4 559206 161993 278 

6628 Non Participating 37 36 37 4 558827 162005 279 

6629 Non Participating 38 37 38 4 558964 162066 280 

6630 Non Participating 35 34 35 4 558331 162096 274 

6631 Non Participating 31 29 30 4 557088 162003 272 

6632 Non Participating 28 26 29 4 557024 161981 271 

6633 Non Participating 30 29 30 4 557010 162054 272 

6634 Non Participating 29 28 29 4 556943 162067 271 

6635 Non Participating 31 29 31 4 557064 162066 271 

6636 Non Participating 31 30 31 4 557222 162072 273 

6637 Non Participating 31 29 31 4 557241 162009 272 

6638 Non Participating 31 29 31 4 557169 162005 273 

6690 Non Participating 38 37 38 4 558938 162087 279 

6691 Non Participating 32 31 33 4 558252 161520 273 

6692 Non Participating 36 35 36 4 561387 161378 286 

6693 Non Participating 35 33 35 4 561550 161173 286 

6700 Non Participating 25 23 25 4 563160 160899 219 

6722 Non Participating 27 25 27 4 559890 160961 241 

6723 Non Participating 29 27 29 4 559935 161034 267 

6737 Non Participating 31 29 31 4 563717 178396 243 

6738 Non Participating 31 29 31 4 563658 178364 242 

6739 Non Participating 31 29 31 4 563595 178311 242 

6740 Non Participating 30 29 30 4 563598 178546 243 

6741 Non Participating 34 32 34 4 564258 178364 240 

6742 Non Participating 33 31 33 4 564304 178678 242 

6743 Non Participating 33 32 33 4 564476 178785 240 

6744 Non Participating 33 32 34 4 564661 178879 241 

6745 Non Participating 38 36 38 4 565711 178637 241 

6746 Non Participating 39 37 39 4 566117 178374 240 
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6747 Non Participating 40 39 40 4 566076 178316 241 

6748 Non Participating 39 38 39 4 565818 178453 240 

6749 Non Participating 33 31 33 4 566468 179351 240 

6750 Non Participating 30 29 31 4 566609 179746 235 

6751 Non Participating 30 28 30 4 566621 179920 235 

6752 Non Participating 30 28 30 4 566614 179959 235 

6753 Non Participating 30 28 30 4 566611 180017 234 

6754 Non Participating 29 28 30 4 567079 179983 236 

6755 Non Participating 31 29 31 4 567429 179477 239 

6756 Non Participating 33 32 34 4 565864 179286 241 

6757 Non Participating 33 31 33 4 565789 179283 242 

6758 Non Participating 33 32 33 4 565709 179260 242 

6759 Non Participating 33 32 34 4 565629 179238 241 

6760 Non Participating 33 32 34 4 565498 179231 240 

6761 Non Participating 33 32 34 4 565183 179124 241 

6762 Non Participating 33 32 34 4 564874 179037 241 

6763 Non Participating 34 32 34 4 564919 178950 241 

6764 Non Participating 34 32 34 4 564995 178981 241 

6765 Non Participating 34 33 34 4 565062 178993 241 

6766 Non Participating 34 33 35 4 565006 178911 241 

6767 Non Participating 35 33 35 4 564956 178833 242 

6768 Non Participating 21 20 21 4 560759 178279 233 

6769 Non Participating 18 16 18 4 560846 179565 229 

6770 Non Participating 15 13 15 4 560792 179526 230 

6771 Non Participating 14 12 14 4 560739 179489 227 

6772 Non Participating 15 12 14 4 560684 179460 227 

6773 Non Participating 15 12 14 4 560664 179513 227 

6774 Non Participating 14 12 14 4 560708 179545 227 

6775 Non Participating 17 13 16 4 560740 179591 228 

6776 Non Participating 15 12 15 4 560819 179651 228 

6777 Non Participating 15 13 15 4 560887 179683 228 

6778 Non Participating 16 13 16 4 560923 179715 229 

6779 Non Participating 17 14 17 4 560964 179743 229 

6780 Non Participating 17 15 17 4 561010 179777 228 

6781 Non Participating 18 15 18 4 561039 179797 228 

6782 Non Participating 15 13 15 4 561069 179821 227 

6783 Non Participating 21 19 20 4 560967 179668 232 

6784 Non Participating 21 19 20 4 560923 179613 232 
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6785 Non Participating 20 18 19 4 560582 179468 227 

6786 Non Participating 17 15 16 4 554749 178356 212 

6787 Non Participating 13 11 12 4 554863 178265 214 

6788 Non Participating 14 12 13 4 553669 179322 207 

6789 Non Participating 11 9 11 4 553788 179311 207 

6790 Non Participating 14 12 13 4 553798 179264 208 

6791 Non Participating 15 14 14 4 553798 179173 208 

6792 Non Participating 16 14 15 4 553774 179061 209 

6793 Non Participating 16 14 15 4 553749 178920 209 

6794 Non Participating 16 15 15 4 553749 178824 210 

6795 Non Participating 18 16 17 4 554216 178292 213 

6796 Non Participating 13 11 13 4 554349 178289 212 

6797 Non Participating 17 14 16 4 554141 178390 213 

6798 Non Participating 18 16 17 4 553979 178299 211 

6799 Non Participating 0 0 0 4 556114 179480 217 

6800 Non Participating 0 0 0 4 556066 179490 216 

6801 Non Participating 0 0 0 4 556039 179504 216 

6802 Non Participating 16 14 15 4 555405 178321 217 

6803 Non Participating 15 14 14 4 555461 178318 218 

6804 Non Participating 18 16 17 4 555303 178407 219 

6805 Non Participating 18 16 17 4 555318 178492 219 

6806 Non Participating 15 13 14 4 555269 178320 218 

6807 Non Participating 18 16 17 4 555153 178350 219 

6808 Non Participating 17 15 16 4 555022 178364 218 

6809 Non Participating 17 15 16 4 554959 178349 215 

6810 Non Participating 18 15 17 4 554829 178354 214 

6811 Non Participating 19 17 18 4 554783 178359 213 

6812 Non Participating 18 16 17 4 554834 178415 214 

6813 Non Participating 17 15 16 4 554781 178500 214 

6814 Non Participating 17 15 16 4 554848 178553 214 

6815 Non Participating 16 13 16 4 554906 178603 213 

6816 Non Participating 17 15 16 4 554792 178577 214 

8374 Non Participating 22 20 21 4 559688 176541 244 

8669 Non Participating 31 30 31 4 553808 167022 247 

8823 Non Participating 29 27 29 4 556930 161746 272 

8824 Non Participating 29 28 29 4 556910 161724 272 

9035 Non Participating 35 34 35 4 551312 173455 216 

9036 Non Participating 35 34 35 4 551242 173452 217 

9037 Non Participating 35 34 35 4 551169 173437 218 
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9038 Non Participating 35 34 35 4 551203 173458 217 

9039 Non Participating 35 34 35 4 550941 173418 218 

9048 Non Participating 35 34 35 4 551410 173476 217 

9049 Non Participating 34 33 34 4 551914 173642 219 

9050 Non Participating 35 34 35 4 551835 173484 219 

9051 Non Participating 35 34 35 4 551863 173552 219 

9056 Non Participating 30 29 30 4 554286 173699 227 

9063 Non Participating 30 28 30 4 553401 173921 220 

9076 Participating 30 28 30 4 556167 173688 237 

9077 Non Participating 29 27 29 4 556313 173602 233 

9083 Participating 30 28 30 4 556237 173678 236 

9084 Non Participating 25 23 25 4 556255 173487 229 

9086 Non Participating 29 27 29 4 556708 173867 239 

9087 Non Participating 29 27 29 4 556562 173847 240 

9088 Non Participating 29 27 28 4 556525 173817 240 

9092 Non Participating 30 29 30 4 556705 173643 235 

9093 Participating 27 26 27 4 556513 173581 229 

9094 Non Participating 30 28 30 4 556549 173714 239 

9095 Non Participating 25 23 25 4 556606 173534 230 

9098 Non Participating 29 27 29 4 557577 173407 241 

9099 Non Participating 29 27 29 4 557598 173413 240 

9100 Non Participating 31 29 31 4 557429 173406 243 

9101 Non Participating 31 29 31 4 557462 173387 242 

9116 Non Participating 29 27 29 4 557414 173460 240 

9117 Non Participating 28 26 28 4 557395 173466 238 

9118 Non Participating 31 29 30 4 557351 173474 241 

9119 Non Participating 31 29 30 4 557310 173481 243 

9120 Non Participating 31 29 31 4 557265 173478 243 

9121 Non Participating 30 28 30 4 557441 173555 240 

9137 Non Participating 31 30 31 4 557289 173414 242 

9138 Non Participating 31 29 31 4 557252 173432 244 

9148 Non Participating 31 29 31 4 556967 173500 243 

9149 Non Participating 28 26 28 4 557010 173609 239 

9150 Non Participating 29 28 29 4 556889 173644 240 

9155 Non Participating 28 27 29 4 556857 173411 238 

9156 Non Participating 30 29 30 4 556914 173444 241 

9157 Non Participating 30 29 30 4 556823 173514 237 

9158 Non Participating 29 28 29 4 557397 173866 238 
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9160 Non Participating 29 27 29 4 558580 173850 242 

9162 Non Participating 29 28 29 4 559635 173515 245 

9169 Non Participating 30 29 30 4 558383 173395 244 

9170 Non Participating 30 28 30 4 558148 173471 245 

9171 Non Participating 30 28 30 4 558407 173548 243 

9176 Non Participating 28 27 28 4 558568 173627 244 

9181 Non Participating 30 28 30 4 558730 173439 244 

9182 Non Participating 30 28 29 4 559153 173382 245 

9186 Non Participating 28 27 28 4 560158 173570 245 

9187 Non Participating 28 27 28 4 560656 173457 245 

9481 Non Participating 31 30 31 4 564878 161948 280 

9520 Non Participating 45 45 45 4 563304 164989 267 

9529 Non Participating 44 44 44 4 564578 165072 273 

9530 Non Participating 37 35 37 4 566481 165092 271 

9531 Non Participating 37 35 37 4 568093 165105 271 

9535 Non Participating 37 36 37 4 568099 165143 271 

9537 Non Participating 37 35 37 4 568282 165152 269 

9539 Non Participating 43 42 43 4 568635 165961 267 

9540 Non Participating 45 44 45 4 567373 165965 266 

9542 Non Participating 39 38 39 4 565997 165986 269 

9545 Non Participating 43 42 43 4 564595 166000 268 

9546 Non Participating 41 40 41 4 564886 166000 267 

9547 Non Participating 43 42 44 4 568157 166027 269 

9548 Non Participating 44 43 44 4 568624 166031 267 

9550 Non Participating 43 42 43 4 563143 166504 264 

9552 Non Participating 43 42 43 4 563254 166526 264 

9553 Non Participating 43 42 43 4 563287 166529 262 

9554 Non Participating 43 42 43 4 563251 166562 264 

9555 Non Participating 43 42 43 4 563212 166563 265 

9556 Non Participating 43 42 43 4 563253 166574 264 

9558 Non Participating 43 42 43 4 563212 166597 264 

9561 Participating 45 44 45 4 566433 166618 268 

9562 Non Participating 43 42 43 4 563264 166642 263 

9565 Non Participating 43 42 43 4 563208 166694 262 

9569 Non Participating 43 43 44 4 567665 167532 262 

9571 Non Participating 44 43 44 4 567525 167544 262 

9572 Non Participating 39 38 39 4 569386 167548 260 

9574 Non Participating 45 44 45 4 567320 167550 261 

9575 Non Participating 44 43 44 4 567553 167550 262 
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9576 Non Participating 41 40 41 4 565826 167551 262 

9578 Non Participating 41 40 42 4 566527 168183 258 

9579 Participating 44 44 45 4 563293 168203 260 

9584 Non Participating 43 42 43 4 568058 168278 262 

9587 Non Participating 43 42 43 4 568062 168316 262 

9588 Non Participating 42 41 42 4 566442 168318 260 

9593 Non Participating 42 41 42 4 566469 168397 260 

9594 Non Participating 36 35 37 4 569698 168410 260 

9595 Non Participating 40 39 40 4 562798 168447 261 

9596 Non Participating 40 39 40 4 562796 168456 261 

9598 Non Participating 30 29 31 4 570674 169078 260 

9599 Non Participating 31 29 31 4 570653 169078 260 

9600 Non Participating 34 32 34 4 569725 169086 255 

9603 Participating 37 36 38 4 567497 169112 259 

9604 Non Participating 32 30 32 4 570351 169124 261 

9605 Participating 34 32 34 4 569815 169127 259 

9606 Non Participating 32 30 32 4 570326 169131 261 

9607 Non Participating 32 30 32 4 570209 169270 261 

9608 Non Participating 46 45 46 4 565554 169272 260 

9609 Non Participating 36 35 36 4 562227 169273 258 

9610 Non Participating 32 30 32 4 570281 169276 260 

9611 Non Participating 36 35 36 4 562296 169278 258 

9612 Non Participating 42 41 42 4 566477 169278 259 

9613 Non Participating 32 30 32 4 570184 169279 261 

9614 Participating 38 37 38 4 567053 169281 253 

9615 Non Participating 36 35 36 4 562145 169281 258 

9616 Non Participating 46 45 46 4 565529 169281 260 

9617 Non Participating 46 45 46 4 566090 169281 259 

9618 Non Participating 32 30 32 4 570221 169282 260 

9619 Non Participating 36 35 36 4 562151 169282 258 

9620 Non Participating 36 35 36 4 562194 169282 258 

9621 Non Participating 32 31 32 4 570122 169283 260 

9622 Non Participating 33 32 33 4 569727 169298 258 

9623 Non Participating 46 45 46 4 565357 169299 259 

9624 Non Participating 46 45 46 4 565390 169299 259 

9625 Participating 42 41 41 4 564535 169300 256 

9626 Non Participating 38 37 38 4 564252 170132 256 

9627 Non Participating 34 32 34 4 562302 170139 255 
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9628 Non Participating 36 35 36 4 563682 170145 257 

9629 Participating 34 32 33 4 562411 170149 255 

9636 Non Participating 31 29 31 4 569187 171021 249 

9637 Non Participating 29 27 29 4 571621 171045 250 

9638 Non Participating 29 27 29 4 571625 171046 250 

9640 Non Participating 27 25 26 4 573007 171104 249 

9641 Non Participating 24 22 23 4 573878 171111 250 

9642 Non Participating 23 21 23 4 573991 171117 249 

9643 Non Participating 35 34 35 4 564993 171119 254 

9644 Non Participating 35 34 35 4 565002 171152 254 

9645 Non Participating 35 34 35 4 565002 171161 254 

9646 Non Participating 31 29 31 4 569839 171162 252 

9647 Non Participating 31 29 31 4 569755 171165 252 

9648 Non Participating 27 25 27 4 573040 171171 249 

9649 Non Participating 25 23 24 4 573927 171171 249 

9651 Non Participating 33 31 32 4 563570 171263 254 

9653 Non Participating 24 22 24 4 574065 171293 249 

9655 Non Participating 31 29 30 4 562101 171683 251 

9656 Non Participating 31 29 30 4 562092 171683 251 

9657 Non Participating 31 29 30 4 562571 171687 250 

9658 Participating 31 29 30 4 562941 171687 252 

9659 Participating 33 31 33 4 566506 171689 250 

9660 Non Participating 32 30 32 4 567498 171690 247 

9661 Non Participating 31 29 30 4 562574 171692 250 

9663 Participating 33 32 33 4 565780 171719 250 

9664 Non Participating 27 25 27 4 573321 171741 248 

9665 Non Participating 33 31 33 4 568419 172400 250 

9666 Non Participating 31 30 31 4 564596 172405 248 

9668 Non Participating 27 25 27 4 573727 172430 249 

9670 Non Participating 34 33 34 4 569880 172443 250 

9671 Non Participating 34 33 34 4 569877 172445 250 

9672 Non Participating 32 30 32 4 566550 172448 248 

9673 Non Participating 30 28 29 4 563368 172485 249 

9674 Non Participating 27 25 27 4 573644 172498 248 

9675 Non Participating 30 28 29 4 563369 172513 248 

9677 Non Participating 31 29 31 4 564928 172524 247 

9678 Non Participating 31 29 30 4 564720 172526 248 

9680 Non Participating 31 29 31 4 564823 172529 248 

9681 Non Participating 31 29 31 4 564824 172532 248 
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9682 Non Participating 35 33 35 4 569860 172538 250 

9683 Non Participating 32 31 32 4 566644 172554 249 

9686 Non Participating 27 26 28 4 573677 173035 248 

9687 Non Participating 28 26 28 4 573497 173037 248 

9688 Non Participating 28 26 28 4 573504 173037 248 

9689 Non Participating 28 27 28 4 573410 173050 248 

9690 Non Participating 28 26 28 4 573542 173051 249 

9691 Non Participating 28 27 28 4 573419 173058 248 

9692 Non Participating 29 27 29 4 573302 173059 247 

9695 Non Participating 41 40 41 4 571178 173286 250 

9696 Non Participating 30 28 29 4 564252 173286 248 

9697 Non Participating 31 29 31 4 565129 173286 249 

9698 Non Participating 31 29 31 4 565470 173288 251 

9699 Non Participating 29 28 29 4 563789 173298 247 

9700 Non Participating 37 35 37 4 568191 173298 248 

9702 Non Participating 29 28 29 4 563655 173305 249 

9703 Participating 43 42 43 4 570697 173305 249 

9704 Non Participating 29 28 29 4 563693 173309 248 

9705 Non Participating 29 27 28 4 563388 173310 248 

9707 Non Participating 31 30 31 4 565553 173320 251 

9708 Non Participating 28 26 28 4 563329 173321 246 

9709 Non Participating 29 27 28 4 562881 173323 248 

9710 Non Participating 31 29 31 4 565578 173325 251 

9711 Non Participating 37 35 37 4 568202 173328 249 

9712 Non Participating 32 30 32 4 565766 173329 249 

9713 Non Participating 41 40 41 4 571498 173743 249 

9715 Non Participating 40 39 41 4 567538 173776 247 

9716 Non Participating 41 40 41 4 571508 173794 249 

9717 Non Participating 41 40 41 4 571512 173796 249 

9718 Participating 32 31 32 4 565966 173802 250 

9719 Non Participating 41 40 42 4 569954 173805 248 

9720 Participating 42 41 42 4 570013 173805 247 

9721 Non Participating 31 29 31 4 565008 173821 248 

9722 Participating 40 39 41 4 569811 173843 246 

9723 Non Participating 42 41 42 4 569878 174258 248 

9725 Non Participating 41 40 42 4 569794 174263 247 

9726 Non Participating 43 42 44 4 570010 174267 248 

9727 Non Participating 28 27 28 4 563251 174268 246 
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9728 Non Participating 42 41 42 4 569827 174270 247 

9729 Non Participating 29 27 28 4 563323 174271 246 

9730 Non Participating 41 40 42 4 569796 174279 247 

9731 Non Participating 42 40 42 4 569805 174291 247 

9732 Non Participating 42 41 42 4 569872 174291 248 

9733 Non Participating 42 41 42 4 569821 174293 247 

9734 Non Participating 41 40 42 4 569793 174299 247 

9735 Non Participating 43 42 44 4 570004 174301 248 

9736 Non Participating 28 26 27 4 563291 174303 246 

9737 Non Participating 42 41 42 4 569839 174307 247 

9739 Non Participating 44 43 44 4 571215 174316 246 

9741 Non Participating 28 26 28 4 563088 174319 246 

9742 Non Participating 37 36 37 4 566801 174654 247 

9743 Non Participating 42 41 42 4 569830 174669 245 

9744 Non Participating 42 41 43 4 569885 174672 245 

9745 Non Participating 37 36 37 4 566835 174673 247 

9746 Non Participating 42 41 43 4 569898 174676 245 

9747 Non Participating 37 36 37 4 566846 174688 247 

9748 Non Participating 36 34 36 4 566586 174689 247 

9749 Non Participating 37 35 37 4 566778 174691 246 

9750 Non Participating 42 41 43 4 569891 174701 245 

9751 Non Participating 37 36 38 4 566869 174708 246 

9752 Non Participating 45 45 46 4 570903 174907 245 

9753 Non Participating 39 37 39 4 567163 174924 244 

9754 Non Participating 30 28 30 4 563797 174938 245 

9755 Non Participating 38 37 38 4 567059 174949 245 

9756 Non Participating 40 39 41 4 571484 174954 244 

9757 Non Participating 39 38 39 4 567193 174962 244 

9758 Non Participating 40 39 40 4 571569 174965 244 

9759 Non Participating 40 39 41 4 571487 174996 244 

9760 Participating 29 27 29 4 563303 175004 245 

9761 Non Participating 29 27 28 4 563208 175019 246 

9762 Non Participating 40 39 40 4 571581 175020 244 

9763 Participating 42 41 42 4 567983 175024 240 

9764 Participating 42 41 42 4 567925 175026 239 

9765 Participating 42 41 42 4 567954 175041 239 

9766 Non Participating 41 39 41 4 571483 175053 244 

9767 Non Participating 41 39 41 4 571484 175093 244 

9768 Non Participating 31 29 31 4 564225 175104 245 
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9769 Non Participating 41 40 41 4 571483 175106 244 

9770 Non Participating 31 29 31 4 564230 175115 245 

9771 Non Participating 44 44 45 4 569920 175709 237 

9772 Non Participating 42 41 43 4 568010 175722 243 

9773 Non Participating 45 44 45 4 568231 175896 243 

9774 Non Participating 38 37 39 4 566679 175907 244 

9775 Non Participating 45 44 45 4 568221 175910 243 

9776 Participating 30 28 30 4 563441 175919 245 

9777 Non Participating 38 37 39 4 566686 175931 244 

9778 Non Participating 44 43 44 4 568171 175982 242 

9779 Non Participating 38 37 39 4 571419 175989 243 

9780 Non Participating 38 37 38 4 571475 176003 243 

9882 Non Participating 38 37 38 4 564510 163643 277 

9916 Non Participating 35 34 35 4 564191 177811 241 

9917 Non Participating 35 34 36 4 564231 176981 244 

9918 Non Participating 36 34 36 4 568928 177981 243 

9919 Non Participating 40 39 41 4 569355 177011 238 

9920 Non Participating 41 40 41 4 569278 176976 238 

9921 Non Participating 45 44 45 4 568874 176607 236 

9922 Non Participating 45 44 45 4 568618 176538 240 

9923 Non Participating 45 44 45 4 568541 176530 241 

9924 Non Participating 45 44 45 4 568495 176541 242 

9925 Participating 46 45 46 4 568761 176443 239 

9926 Non Participating 30 28 30 4 571425 178273 234 

9927 Non Participating 30 28 30 4 571445 178245 233 

9928 Non Participating 30 28 30 4 571473 178211 233 

9929 Non Participating 30 28 30 4 571499 178183 233 

9930 Non Participating 30 28 30 4 571553 178122 233 

9931 Non Participating 29 27 29 4 571601 178058 231 

9932 Non Participating 30 28 30 4 571619 178037 232 

9933 Non Participating 26 24 26 4 571752 179112 226 

9934 Non Participating 27 25 27 4 571668 179020 227 

9935 Non Participating 27 25 27 4 571560 178915 230 

9936 Non Participating 27 25 27 4 571537 178887 231 

9937 Non Participating 28 26 28 4 571520 178864 231 

9938 Non Participating 27 25 27 4 571581 178956 230 

9939 Non Participating 26 23 26 4 571614 178971 228 

9940 Non Participating 27 25 27 4 571645 178992 228 
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9941 Non Participating 27 26 27 4 571709 179056 227 

9942 Non Participating 28 26 28 4 571461 178820 232 

9943 Non Participating 29 27 29 4 571417 178764 234 

9944 Non Participating 29 27 29 4 571328 178672 233 

9945 Non Participating 30 28 30 4 570875 177963 235 

9946 Non Participating 31 29 31 4 571003 177963 237 

9947 Non Participating 31 29 31 4 571126 177963 235 

9955 Non Participating 44 43 44 4 566274 176565 243 

9956 Non Participating 44 43 45 4 566204 176568 243 

9957 Non Participating 44 43 45 4 566127 176572 243 

10322 Non Participating 28 26 28 4 572801 177549 241 

10323 Non Participating 28 26 28 4 572835 177543 241 

10324 Non Participating 29 27 29 4 572788 177481 242 

10325 Non Participating 28 27 28 4 572868 177490 242 

10326 Non Participating 28 26 28 4 572917 177499 242 

10327 Non Participating 28 26 28 4 572941 177500 242 

10351 Non Participating 32 30 32 4 571183 177783 236 

10352 Non Participating 32 30 32 4 571160 177815 237 

10353 Non Participating 31 30 32 4 571145 177831 237 

10354 Non Participating 31 29 31 4 571116 177847 237 

10355 Non Participating 31 30 32 4 571085 177861 238 

10356 Non Participating 32 30 32 4 571045 177875 239 

10357 Non Participating 32 30 32 4 570997 177898 239 

10358 Non Participating 31 29 31 4 570981 177907 239 

10359 Non Participating 31 29 32 4 570956 177927 239 

10360 Non Participating 31 29 31 4 570939 177944 238 

10366 Non Participating 28 26 28 4 573730 175471 244 

10367 Participating 30 28 30 4 573385 175365 247 

10368 Non Participating 30 29 30 4 573153 175636 245 

10369 Non Participating 31 29 31 4 573049 175283 245 

10393 Non Participating 24 23 24 4 553850 176170 220 

10394 Non Participating 24 23 24 4 553815 176181 220 

10395 Non Participating 24 23 24 4 553791 176182 220 

10396 Non Participating 24 23 24 4 553757 176216 220 

10397 Non Participating 24 23 24 4 553800 176220 220 

10398 Non Participating 23 21 22 4 553759 176912 217 

10399 Non Participating 22 21 22 4 553706 176872 217 

10400 Non Participating 22 20 21 4 553670 176870 217 

10401 Non Participating 21 20 21 4 553618 176877 214 
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10402 Non Participating 21 20 21 4 553607 176877 213 

10403 Non Participating 21 19 20 4 553579 176877 213 

10404 Non Participating 21 19 20 4 553558 176876 214 

10405 Non Participating 23 21 22 4 553508 176876 215 

10406 Non Participating 23 21 22 4 553469 176879 215 

10407 Non Participating 23 21 22 4 553442 176879 215 

10408 Non Participating 23 21 22 4 553382 176883 215 

10409 Non Participating 23 21 22 4 553356 176879 215 

10410 Non Participating 22 21 22 4 553500 177096 214 

10411 Non Participating 22 21 22 4 553483 177096 215 

10412 Non Participating 21 20 21 4 553455 177107 215 

10413 Non Participating 20 18 20 4 553435 177111 215 

10414 Non Participating 20 17 19 4 553403 177120 215 

10415 Non Participating 19 17 19 4 553395 177123 215 

10416 Non Participating 18 16 19 4 553377 177127 215 

10417 Non Participating 24 23 24 4 553281 176353 217 

10418 Non Participating 24 23 24 4 553295 176350 217 

10419 Non Participating 24 23 24 4 553309 176350 217 

10420 Non Participating 24 23 24 4 553326 176351 217 

10421 Non Participating 24 23 24 4 553378 176356 217 

10422 Non Participating 24 23 24 4 553404 176357 218 

10423 Non Participating 24 23 24 4 553437 176354 218 

10424 Non Participating 23 21 22 4 553498 176351 216 

10425 Non Participating 25 23 24 4 553516 176119 220 

10426 Non Participating 25 23 24 4 553527 176153 220 

10427 Non Participating 23 21 22 4 553138 176763 216 

10428 Non Participating 23 21 22 4 553166 176760 216 

10429 Non Participating 23 21 22 4 553201 176758 216 

10430 Non Participating 23 21 22 4 553239 176762 216 

10431 Non Participating 23 21 22 4 553277 176754 215 

10432 Non Participating 23 21 22 4 553321 176755 215 

10433 Non Participating 23 22 23 4 553388 176760 215 

10434 Non Participating 23 22 23 4 553424 176741 215 

10435 Non Participating 23 22 23 4 553443 176739 215 

10436 Non Participating 23 22 23 4 553485 176745 215 

10437 Non Participating 23 22 23 4 553498 176746 215 

10438 Non Participating 23 22 23 4 553529 176746 215 

10439 Non Participating 23 21 22 4 553646 176742 217 
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10440 Non Participating 22 21 22 4 553657 176776 218 

10441 Non Participating 20 17 19 4 553631 176825 214 

10442 Non Participating 19 17 18 4 553590 176833 213 

10443 Non Participating 22 20 22 4 553549 176836 215 

10444 Non Participating 23 21 22 4 553442 176839 215 

10445 Non Participating 23 21 22 4 553379 176839 215 

10446 Non Participating 20 18 19 4 553814 177575 214 

10447 Non Participating 19 17 18 4 553690 177757 213 

10448 Non Participating 21 19 20 4 553619 177617 213 

10449 Non Participating 20 18 19 4 553623 177472 212 

10450 Non Participating 20 18 19 4 555172 177824 218 

10451 Non Participating 17 15 16 4 555064 177991 222 

10452 Non Participating 19 18 18 4 555387 177828 218 

10453 Non Participating 19 18 18 4 555295 177949 218 

10454 Non Participating 18 17 17 4 557458 177766 222 

10455 Non Participating 18 16 17 4 558116 177959 223 

10456 Non Participating 25 23 25 4 561762 177473 241 

10457 Non Participating 25 23 25 4 561713 177441 240 

10458 Non Participating 25 23 25 4 561677 177435 241 

10459 Non Participating 24 22 24 4 561503 177344 241 

10460 Non Participating 23 21 22 4 561170 177267 238 

10461 Non Participating 22 21 22 4 561057 178125 233 

10462 Non Participating 21 19 21 4 560678 178177 232 

10463 Non Participating 20 18 20 4 560650 178182 232 

10464 Non Participating 19 17 19 4 560613 178178 231 

10465 Non Participating 21 19 21 4 560556 178169 232 

10466 Non Participating 21 20 21 4 560726 178244 233 

10467 Non Participating 22 20 21 4 560837 178235 229 

10468 Non Participating 20 15 20 4 560875 178237 227 

10469 Non Participating 22 20 22 4 561020 178250 231 

10470 Non Participating 20 18 22 4 561051 178247 231 

10471 Non Participating 23 21 22 4 561100 178246 232 

10472 Non Participating 23 21 23 4 561136 178241 232 

10473 Non Participating 20 17 21 4 561312 178175 231 

10474 Non Participating 21 18 21 4 561354 178171 232 

10475 Non Participating 35 33 35 4 568778 178159 240 

10476 Non Participating 35 33 35 4 568879 178165 240 

10477 Non Participating 36 34 36 4 568618 178089 240 

10478 Non Participating 36 34 36 4 568588 178089 241 
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10479 Non Participating 36 34 36 4 568551 178091 241 

10480 Non Participating 36 34 36 4 568516 178093 241 

10481 Non Participating 36 34 36 4 568487 178091 241 

10482 Non Participating 36 34 36 4 568439 178089 241 

10483 Non Participating 36 34 36 4 568394 178096 241 

10484 Non Participating 36 35 36 4 568320 178073 242 

10485 Non Participating 35 33 35 4 570009 177653 235 

10486 Non Participating 35 34 36 4 570030 177563 235 

10487 Non Participating 35 34 35 4 570047 177581 235 

10488 Non Participating 35 33 35 4 570068 177608 235 

10489 Non Participating 35 33 35 4 570093 177620 235 

10490 Non Participating 35 33 35 4 570115 177637 234 

10491 Non Participating 34 33 34 4 570254 177707 234 

10492 Non Participating 33 32 34 4 570369 177778 235 

10493 Non Participating 33 31 33 4 570382 177789 235 

10494 Non Participating 33 32 34 4 570422 177818 237 

10495 Non Participating 33 32 33 4 570437 177832 237 

10496 Non Participating 33 31 33 4 570456 177849 237 

10497 Non Participating 33 31 33 4 570485 177862 237 

10498 Non Participating 35 34 36 4 569975 177541 235 

10499 Non Participating 35 34 36 4 570000 177555 234 

10500 Non Participating 35 33 35 4 569981 177638 235 

10501 Non Participating 35 33 35 4 569966 177658 235 

10502 Non Participating 35 33 35 4 569964 177687 235 

10503 Non Participating 35 33 35 4 569960 177714 235 

10504 Non Participating 32 30 32 4 571218 177605 232 

10505 Non Participating 32 30 32 4 571229 177646 232 

10506 Non Participating 32 30 32 4 571213 177656 233 

10507 Non Participating 32 30 32 4 571179 177655 234 

10508 Non Participating 32 30 32 4 571134 177651 236 

10509 Non Participating 32 31 32 4 571073 177649 237 

10510 Non Participating 31 29 31 4 570917 178258 232 

10511 Non Participating 31 29 31 4 570910 178260 232 

10512 Non Participating 31 29 31 4 570900 178264 233 

10513 Non Participating 31 29 31 4 570886 178270 233 

10514 Non Participating 33 31 33 4 570227 177972 238 

10515 Non Participating 33 32 33 4 570202 177973 238 

10516 Non Participating 33 32 33 4 570175 177973 238 
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10517 Non Participating 33 32 34 4 570164 177973 238 

10518 Non Participating 33 32 34 4 570143 177972 238 

10519 Non Participating 33 32 34 4 570111 177971 237 

10520 Non Participating 33 32 34 4 570069 177969 237 

10521 Non Participating 34 32 34 4 570035 177975 236 

10522 Non Participating 34 32 34 4 570005 177974 236 

10523 Non Participating 34 32 34 4 569958 177973 235 

10524 Non Participating 34 32 34 4 569914 177973 236 

10525 Non Participating 34 32 34 4 569908 178000 236 

10526 Non Participating 34 32 34 4 569910 178021 236 

10527 Non Participating 33 32 34 4 569946 178064 236 

10528 Non Participating 33 32 33 4 570017 178059 237 

10529 Non Participating 33 31 33 4 570109 178062 238 

10530 Non Participating 33 31 33 4 570124 178062 238 

10531 Non Participating 33 31 33 4 570166 178076 238 

10532 Non Participating 33 31 33 4 570211 178080 238 

10538 Non Participating 26 24 26 4 572176 178710 229 

10539 Non Participating 26 24 26 4 572154 178684 229 

10540 Non Participating 26 24 26 4 572101 178647 231 

10541 Non Participating 28 26 28 4 572085 178637 231 

10542 Non Participating 28 26 28 4 572003 178716 230 

10555 Non Participating 25 22 25 4 571474 179242 229 

10556 Non Participating 28 26 27 4 571423 179188 231 

10557 Non Participating 27 25 27 4 571382 179135 231 

10558 Non Participating 28 26 28 4 571338 179091 232 

10559 Non Participating 28 26 28 4 571266 179021 233 

10560 Non Participating 28 27 28 4 571206 178968 233 

10561 Non Participating 29 27 29 4 571146 178924 233 

10562 Non Participating 28 26 28 4 571679 178782 229 

10563 Non Participating 28 26 28 4 571710 178757 230 

10564 Non Participating 28 26 28 4 571808 178637 230 

10565 Non Participating 28 26 28 4 571861 178596 229 

10566 Non Participating 28 26 28 4 571886 178574 230 

10567 Non Participating 28 26 28 4 571953 178502 231 

10568 Non Participating 28 26 28 4 571968 178486 231 

10570 Non Participating 27 25 27 4 571984 178924 230 

10571 Non Participating 27 26 27 4 571940 178873 229 

10590 Non Participating 27 24 27 4 570469 179588 239 

10591 Non Participating 23 21 23 4 561237 177220 241 
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10592 Non Participating 23 21 23 4 561287 177234 241 

10593 Non Participating 22 20 22 4 561008 177185 239 

10594 Non Participating 23 21 23 4 560747 176977 242 

10595 Non Participating 23 21 23 4 560743 176984 242 

10596 Non Participating 22 21 22 4 560357 176891 239 

10597 Non Participating 22 20 21 4 560302 176858 241 

10598 Non Participating 22 20 22 4 560057 176756 241 

10599 Non Participating 22 20 22 4 560143 176784 241 

10600 Non Participating 22 20 22 4 560146 176823 241 

10601 Non Participating 24 23 23 4 556767 175931 229 

10602 Non Participating 23 21 22 4 556820 176009 229 

10603 Non Participating 24 22 23 4 556904 175969 231 

10604 Non Participating 22 20 22 4 559104 176078 243 

10605 Non Participating 23 21 22 4 559254 176203 243 

10606 Non Participating 22 19 21 4 559410 176323 243 

10607 Non Participating 22 20 22 4 559482 176300 244 

10608 Non Participating 24 22 23 4 558982 175883 243 

10609 Non Participating 24 22 23 4 558923 175855 243 

10610 Non Participating 23 21 23 4 558609 175683 242 

10611 Non Participating 24 22 23 4 560128 175841 242 

10612 Non Participating 23 22 23 4 560200 176032 241 

10613 Non Participating 23 21 22 4 560210 176275 241 

10614 Non Participating 30 28 30 4 563152 176556 243 

10615 Non Participating 45 44 45 4 569899 175727 237 

10616 Non Participating 45 44 45 4 569907 175766 238 

10617 Non Participating 45 44 45 4 569903 175788 239 

10618 Non Participating 45 44 45 4 569906 175826 239 

10619 Non Participating 45 44 45 4 569905 175865 239 

10620 Non Participating 25 24 25 4 556856 175155 229 

10621 Non Participating 26 24 25 4 557124 175103 232 

10622 Participating 26 24 25 4 557207 175128 233 

10623 Non Participating 24 22 24 4 555776 175289 225 

10624 Non Participating 26 24 25 4 555841 175252 228 

10625 Non Participating 27 25 26 4 555607 174985 228 

10626 Non Participating 25 24 25 4 555973 175394 228 

10627 Non Participating 26 24 26 4 555452 175125 224 

10628 Non Participating 26 24 26 4 555271 175124 222 

10629 Non Participating 26 25 26 4 555307 175141 223 
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10630 Non Participating 29 27 29 4 548736 174071 213 

10631 Non Participating 30 29 30 4 550164 174279 214 

10632 Non Participating 29 28 29 4 551618 174771 216 

10633 Non Participating 29 28 29 4 551634 174736 216 

10634 Non Participating 29 28 29 4 551650 174708 216 

10635 Non Participating 29 28 29 4 551661 174680 217 

10636 Non Participating 29 28 29 4 551677 174650 217 

10637 Non Participating 29 28 29 4 551698 174615 217 

10638 Non Participating 29 28 30 4 551586 174605 215 

10639 Non Participating 29 27 29 4 551556 174733 215 

10640 Non Participating 29 28 29 4 551773 174509 217 

10641 Non Participating 30 29 30 4 551792 174419 215 

10642 Non Participating 32 31 32 4 551864 174099 219 

10643 Non Participating 32 31 32 4 551782 174036 219 

10644 Non Participating 30 28 30 4 553402 174264 218 

10645 Participating 29 28 29 4 553490 174326 220 

10646 Non Participating 30 29 30 4 553075 174266 221 

10647 Non Participating 30 29 30 4 553073 174240 220 

10648 Non Participating 30 29 30 4 553084 174260 221 

10649 Non Participating 32 31 32 4 557644 173132 244 

10650 Non Participating 32 30 32 4 557646 173174 244 

10651 Non Participating 32 31 32 4 557591 173168 244 

10652 Non Participating 32 30 32 4 557586 173200 244 

10653 Non Participating 32 30 31 4 557586 173221 244 

10654 Non Participating 32 30 31 4 557586 173248 243 

10655 Non Participating 31 30 31 4 557573 173305 243 

10656 Non Participating 31 30 31 4 557647 173346 243 

10657 Non Participating 32 30 32 4 556764 173159 242 

10658 Non Participating 32 31 32 4 556763 173100 242 

10659 Non Participating 32 31 32 4 555986 173045 241 

10660 Non Participating 32 31 32 4 555969 173045 241 

10661 Non Participating 32 30 32 4 555945 173046 240 

10662 Non Participating 31 29 31 4 555933 173053 240 

10663 Non Participating 31 29 31 4 555948 173054 241 

10664 Non Participating 32 30 32 4 555961 173052 241 

10665 Non Participating 32 30 32 4 555980 173052 241 

10666 Non Participating 32 30 32 4 555991 173054 241 

10667 Non Participating 32 30 31 4 556004 173057 241 

10668 Non Participating 32 30 31 4 556014 173059 241 
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10669 Non Participating 31 30 31 4 556034 173092 239 

10670 Non Participating 31 30 31 4 556037 173102 239 

10671 Non Participating 31 30 31 4 556043 173113 239 

10672 Non Participating 31 29 31 4 556053 173121 238 

10673 Non Participating 31 29 31 4 556063 173132 238 

10674 Non Participating 30 28 30 4 556043 173150 237 

10675 Non Participating 30 28 30 4 556035 173149 237 

10676 Non Participating 29 27 29 4 556020 173143 236 

10677 Non Participating 29 27 29 4 555998 173137 236 

10678 Non Participating 35 34 35 4 549667 173324 216 

10679 Non Participating 32 30 32 4 548801 173358 214 

10680 Non Participating 33 32 34 4 549137 173286 215 

10681 Non Participating 34 33 34 4 548685 172347 217 

10682 Non Participating 34 32 34 4 548627 172253 217 

10683 Non Participating 35 33 35 4 548700 171747 219 

10684 Non Participating 38 37 39 4 549293 171737 220 

10685 Non Participating 38 37 38 4 549256 171603 220 

10686 Non Participating 36 34 36 4 548862 171656 219 

10687 Non Participating 42 41 42 4 549690 171800 220 

10688 Participating 34 33 34 4 559474 171763 249 

10689 Participating 32 31 32 4 560135 171803 248 

10690 Participating 32 31 32 4 560115 171945 249 

10691 Non Participating 33 31 32 4 560107 171703 249 

10692 Participating 33 31 33 4 559990 171652 250 

10693 Participating 31 29 30 4 561016 171858 254 

10694 Non Participating 31 29 30 4 561129 171734 254 

10695 Participating 31 29 30 4 560914 171714 254 

10696 Participating 31 29 30 4 561244 171702 252 

10697 Non Participating 31 29 30 4 561476 171776 252 

10698 Participating 31 29 30 4 561737 171777 251 

10699 Participating 33 32 33 4 560771 170926 253 

10700 Non Participating 42 41 42 4 558540 170974 248 

10701 Non Participating 44 43 44 4 558422 171047 248 

10702 Non Participating 42 42 43 4 558525 171073 248 

10703 Non Participating 41 40 41 4 556271 171463 237 

10704 Non Participating 44 43 44 4 556547 171206 245 

10705 Non Participating 46 45 46 4 556770 170937 247 

10706 Non Participating 38 37 38 4 555215 171221 243 
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10707 Non Participating 41 40 41 4 554616 170268 243 

10708 Non Participating 42 42 42 4 554701 170258 244 

10709 Non Participating 44 43 44 4 554785 170259 244 

10710 Non Participating 45 44 45 4 556093 170281 247 

10711 Non Participating 45 44 45 4 556028 170300 247 

10712 Non Participating 43 42 43 4 555234 170268 244 

10713 Participating 45 45 45 4 555244 169991 245 

10714 Non Participating 43 43 44 4 554924 170268 243 

10715 Non Participating 44 44 44 4 554860 170258 243 

10716 Non Participating 44 43 44 4 556533 170283 245 

10717 Non Participating 32 31 32 4 551887 168998 240 

10718 Non Participating 32 31 33 4 551882 168951 241 

10719 Non Participating 32 31 32 4 551894 168891 241 

10720 Non Participating 32 31 32 4 551904 168772 243 

10721 Non Participating 32 30 32 4 551867 168629 239 

10722 Non Participating 32 30 32 4 551654 168575 240 

10723 Non Participating 33 32 33 4 551455 168907 241 

10724 Non Participating 32 30 32 4 550975 168631 235 

10725 Non Participating 32 31 32 4 550860 168590 233 

10726 Non Participating 31 29 31 4 550973 168405 239 

10727 Non Participating 31 30 31 4 551013 168417 241 

10728 Non Participating 28 26 28 4 551064 168360 237 

10729 Non Participating 32 31 32 4 552924 168864 242 

10730 Non Participating 33 31 33 4 553394 168606 243 

10731 Non Participating 33 32 33 4 553544 168665 242 

10732 Non Participating 32 30 32 4 552407 168637 244 

10733 Non Participating 31 29 31 4 552369 168641 244 

10734 Non Participating 31 30 31 4 552307 168637 242 

10735 Non Participating 31 30 32 4 552268 168630 242 

10736 Non Participating 32 31 32 4 553618 168036 245 

10737 Non Participating 32 31 32 4 553460 167997 245 

10738 Non Participating 32 31 32 4 553416 168069 246 

10739 Non Participating 32 30 32 4 553235 168131 246 

10740 Non Participating 32 31 32 4 553463 167884 245 

10741 Non Participating 32 31 32 4 553619 167646 246 

10742 Non Participating 32 31 32 4 553610 167739 246 

10743 Non Participating 32 31 32 4 553635 167774 245 

10744 Non Participating 32 31 32 4 553632 167808 245 

10745 Non Participating 32 31 32 4 553624 167559 246 
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10746 Non Participating 44 44 44 4 558028 166097 259 

10747 Non Participating 45 44 45 4 560363 166021 265 

10748 Non Participating 43 42 44 4 560362 166210 266 

10749 Non Participating 42 41 42 4 559560 166201 262 

10750 Non Participating 42 41 42 4 559482 166183 260 

10751 Participating 42 41 42 4 559437 166266 260 

10752 Non Participating 42 41 42 4 559535 166390 261 

10753 Non Participating 42 41 42 4 559548 166108 261 

10754 Non Participating 42 41 42 4 559579 166036 262 

10755 Participating 45 44 45 4 561010 166049 266 

10756 Non Participating 45 46 46 4 561828 166141 268 

10757 Participating 45 45 45 4 561573 165435 267 

10758 Non Participating 42 41 42 4 558906 165372 264 

10759 Non Participating 41 40 41 4 558749 165111 266 

10760 Participating 45 44 45 4 560091 165325 265 

10761 Non Participating 35 34 35 4 556769 165415 260 

10762 Participating 36 36 36 4 556716 165881 255 

10763 Non Participating 34 33 34 4 556719 165184 260 

10764 Non Participating 34 33 34 4 556702 165135 260 

10765 Non Participating 44 43 44 4 559503 164419 267 

10766 Non Participating 44 43 44 4 559567 164418 268 

10767 Non Participating 45 44 45 4 559640 164486 268 

10768 Non Participating 41 40 41 4 558881 164393 264 

10769 Non Participating 41 40 42 4 559032 164335 268 

10770 Participating 45 45 46 4 561152 164401 273 

10771 Non Participating 45 45 45 4 560775 164464 273 

10772 Non Participating 43 42 44 4 560021 164486 271 

10773 Participating 43 42 43 4 560027 164423 271 

10774 Non Participating 45 44 45 4 559982 165000 264 

10781 Participating 30 29 30 4 556072 163608 261 

10782 Non Participating 31 29 31 4 556670 162990 267 

10783 Non Participating 31 30 31 4 556767 163028 266 

10784 Non Participating 31 29 30 4 556665 162795 267 

10785 Non Participating 31 29 31 4 556770 162812 267 

10786 Non Participating 31 29 31 4 556771 162764 267 

10787 Non Participating 29 28 30 4 556764 162703 265 

10788 Non Participating 31 30 31 4 557004 162699 267 

10789 Non Participating 32 31 32 4 557168 162964 269 
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10790 Non Participating 32 31 32 4 557205 163026 268 

10791 Non Participating 33 31 33 4 557211 163139 267 

10792 Non Participating 32 30 32 4 556760 163386 267 

10793 Non Participating 34 33 34 4 557633 163494 267 

10794 Non Participating 31 29 31 4 557478 162014 273 

10795 Non Participating 32 30 32 4 557541 162016 273 

10799 Non Participating 30 28 30 4 556820 161998 271 

10800 Non Participating 30 28 30 4 556824 161978 271 

10801 Non Participating 30 28 30 4 556824 161954 271 

10802 Non Participating 30 28 30 4 556818 161919 272 

10803 Non Participating 30 28 30 4 556872 161905 272 

10832 Non Participating 30 28 30 4 556874 161852 273 

10856 Non Participating 17 16 17 4 552113 178485 208 

10858 Non Participating 17 15 16 4 552092 178339 209 

10859 Non Participating 12 10 11 4 551935 178385 205 

10860 Non Participating 18 17 18 4 551925 178326 208 

10862 Non Participating 34 32 34 4 564696 178868 241 

10863 Non Participating 33 32 33 4 564724 178955 242 

10864 Non Participating 33 32 33 4 564668 178931 242 

10865 Non Participating 33 31 33 4 564590 178916 241 

10866 Non Participating 33 31 33 4 564552 178899 241 

10867 Non Participating 33 31 33 4 564494 178862 242 

10868 Non Participating 33 31 33 4 564454 178833 242 

10869 Non Participating 31 29 31 4 564263 179068 235 

10870 Non Participating 30 28 30 4 564169 179313 235 

10871 Non Participating 30 28 30 4 564181 179375 237 

10872 Non Participating 30 28 30 4 564268 179380 237 

10873 Non Participating 28 26 28 4 564189 179666 233 

10874 Non Participating 29 27 29 4 564334 179772 233 

10875 Non Participating 29 27 29 4 564402 179826 233 

10876 Non Participating 31 29 31 4 564121 178616 242 

10877 Non Participating 32 30 32 4 563920 178504 242 

10878 Non Participating 32 30 32 4 563881 178482 243 

10879 Non Participating 31 30 32 4 563799 178437 243 

10880 Non Participating 31 30 31 4 563762 178417 243 

10881 Non Participating 19 17 18 4 560623 179497 227 

10882 Non Participating 19 17 19 4 560524 179451 226 

10883 Non Participating 17 15 17 4 560475 179410 226 

10884 Non Participating 17 15 17 4 560425 179368 226 
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10885 Non Participating 19 17 19 4 560398 179344 226 

10886 Non Participating 18 14 18 4 560359 179317 226 

10887 Non Participating 18 15 17 4 560333 179301 226 

10888 Non Participating 18 15 17 4 560275 179252 227 

10889 Non Participating 16 13 16 4 559899 179003 226 

10890 Non Participating 15 12 15 4 559931 179059 225 

10891 Non Participating 17 15 16 4 554715 178529 212 

10892 Non Participating 17 16 16 4 554669 178483 212 

10893 Non Participating 16 14 16 4 554828 178640 213 

10894 Non Participating 12 10 11 4 555044 178807 216 

10895 Non Participating 13 12 12 4 555153 178933 217 

10896 Non Participating 10 9 9 4 555480 179081 217 

10897 Non Participating 18 16 16 4 556201 178483 221 

10898 Non Participating 16 14 15 4 556443 178596 220 

10899 Non Participating 18 16 17 4 556424 178284 218 

10900 Non Participating 18 16 17 4 556538 178282 218 

10901 Non Participating 16 13 15 4 554550 178400 212 

10902 Non Participating 15 12 15 4 554502 178361 212 

10903 Non Participating 13 11 12 4 554555 178255 212 

10904 Non Participating 13 11 12 4 554596 178252 212 

10905 Non Participating 13 11 12 4 554650 178255 213 

10906 Non Participating 13 10 12 4 554672 178356 211 

10907 Non Participating 11 9 10 4 554695 178396 211 

10908 Non Participating 17 16 16 4 554744 178449 213 

10909 Non Participating 17 16 16 4 554778 178471 213 

10965 Non Participating 28 27 28 4 560780 173410 246 

10966 Participating 28 27 28 4 561234 173425 248 

11097 Non Participating 29 28 29 4 565791 162115 282 

11100 Non Participating 30 28 29 4 566381 162177 283 

11114 Non Participating 38 37 38 4 564863 164315 276 

11120 Non Participating 34 33 34 4 566888 164423 272 

11121 Participating 34 33 34 4 567466 164424 272 

11122 Non Participating 39 38 39 4 564818 164434 275 

11124 Non Participating 39 38 39 4 564765 164440 274 

11125 Non Participating 35 33 35 4 566191 164445 271 

11128 Non Participating 42 41 42 4 564217 164451 273 

11129 Non Participating 43 42 43 4 563264 166322 266 

11130 Non Participating 43 43 43 4 563212 166324 266 
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11139 Non Participating 43 42 43 4 563216 166365 266 

11146 Participating 45 44 45 4 563271 167705 262 

11147 Non Participating 44 43 44 4 566634 167726 261 

11149 Non Participating 44 44 45 4 568744 167737 263 

11150 Participating 45 44 45 4 563272 167749 261 

11151 Non Participating 43 42 43 4 566508 167789 262 

11153 Non Participating 43 42 43 4 566638 167831 260 

11154 Participating 42 41 42 4 561818 167846 261 

11155 Non Participating 42 42 43 4 566514 167852 261 

11158 Non Participating 37 36 37 4 569638 167910 260 

11160 Participating 44 44 45 4 563222 167934 261 

11162 Non Participating 42 41 42 4 566551 167961 261 

11163 Non Participating 37 35 37 4 562717 169210 257 

11164 Non Participating 32 30 32 4 570264 169211 260 

11165 Non Participating 33 31 33 4 569983 169216 260 

11166 Non Participating 33 31 33 4 570015 169218 260 

11167 Non Participating 32 30 32 4 570225 169218 260 

11168 Non Participating 33 31 33 4 569939 169222 259 

11169 Non Participating 32 31 33 4 570052 169222 260 

11170 Participating 28 27 28 4 571465 169222 258 

11171 Non Participating 35 34 35 4 569337 169224 257 

11172 Non Participating 45 45 45 4 565267 169228 258 

11173 Non Participating 33 31 33 4 569904 169229 259 

11174 Non Participating 32 30 32 4 570308 169231 260 

11175 Non Participating 37 36 37 4 568525 169232 256 

11176 Non Participating 45 45 45 4 565230 169233 257 

11178 Participating 37 35 37 4 568840 169239 257 

11179 Non Participating 33 32 33 4 569867 169242 259 

11180 Non Participating 28 26 28 4 571796 170559 258 

11181 Non Participating 27 26 27 4 572310 170561 255 

11184 Non Participating 26 25 26 4 573005 170575 251 

11185 Non Participating 29 27 29 4 571307 170588 257 

11186 Non Participating 26 24 26 4 572422 170601 252 

11188 Participating 28 26 28 4 571902 170624 259 

11189 Non Participating 29 27 28 4 571512 170625 254 

11190 Participating 28 26 28 4 571896 170628 259 

11191 Non Participating 29 27 28 4 571547 170639 255 

11196 Non Participating 27 25 26 4 572920 170680 251 

11198 Participating 31 30 31 4 568815 171880 250 
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11199 Non Participating 31 30 31 4 564173 171880 252 

11200 Participating 32 30 32 4 568813 171889 250 

11201 Non Participating 31 29 30 4 563377 171916 250 

11202 Non Participating 27 26 27 4 573253 171983 248 

11205 Non Participating 26 24 26 4 573647 172031 249 

11208 Non Participating 32 31 32 4 568086 172113 247 

11209 Non Participating 32 30 32 4 571686 172118 248 

11210 Non Participating 32 30 32 4 571688 172121 248 

11211 Non Participating 33 31 33 4 568172 172163 247 

11212 Non Participating 32 30 32 4 566619 172166 248 

11213 Non Participating 33 32 33 4 569843 172170 252 

11214 Non Participating 41 40 41 4 570592 173177 249 

11216 Non Participating 41 40 41 4 570582 173180 249 

11217 Non Participating 41 40 42 4 570679 173190 250 

11218 Non Participating 41 40 42 4 570694 173192 250 

11219 Participating 36 35 36 4 567847 173209 248 

11220 Non Participating 33 32 33 4 566675 173214 248 

11221 Non Participating 36 34 36 4 568604 173218 249 

11222 Non Participating 34 33 34 4 572176 173219 249 

11223 Non Participating 33 32 33 4 566672 173219 248 

11224 Non Participating 35 34 35 4 567237 173219 248 

11225 Non Participating 36 35 36 4 567591 173222 249 

11226 Non Participating 30 28 30 4 564350 173226 248 

11228 Non Participating 36 34 36 4 568599 173232 248 

11229 Participating 31 30 31 4 565508 173236 250 

11230 Non Participating 31 29 31 4 565383 173239 250 

11233 Non Participating 30 28 30 4 564778 174049 248 

11234 Non Participating 41 40 42 4 569829 174064 247 

11235 Non Participating 40 39 41 4 569671 174076 246 

11236 Non Participating 42 41 42 4 569879 174078 247 

11237 Non Participating 31 29 31 4 565019 174087 247 

11238 Non Participating 41 40 41 4 569740 174089 247 

11239 Non Participating 41 40 41 4 569766 174093 247 

11241 Non Participating 41 40 42 4 569835 174119 247 

11242 Non Participating 41 39 41 4 569703 174123 247 

11243 Non Participating 41 39 41 4 569718 174132 247 

11244 Non Participating 31 29 31 4 565018 174143 247 

11245 Non Participating 42 41 42 4 569873 174144 247 
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11246 Non Participating 42 40 42 4 569836 174150 247 

11247 Non Participating 41 40 41 4 571475 174165 247 

11248 Non Participating 35 34 36 4 566447 174853 246 

11249 Non Participating 34 32 34 4 565912 174854 246 

11250 Participating 43 42 43 4 568224 174858 246 

11251 Non Participating 34 32 34 4 565823 174862 247 

11252 Participating 45 44 46 4 570416 174864 245 

11253 Non Participating 38 36 38 4 566980 174866 245 

11254 Non Participating 39 38 39 4 567194 174868 245 

11255 Non Participating 38 36 38 4 566949 174868 246 

11256 Non Participating 38 37 38 4 567023 174868 245 

11257 Non Participating 36 35 37 4 566701 174870 245 

11258 Non Participating 36 35 37 4 566734 174870 246 

11259 Non Participating 44 43 44 4 570178 174871 245 

11260 Non Participating 37 36 38 4 566903 174871 245 

11261 Non Participating 37 35 37 4 566800 174871 245 

11262 Non Participating 43 42 44 4 570110 174872 245 

11263 Non Participating 37 36 37 4 566860 174873 245 

11264 Non Participating 37 35 37 4 566761 174873 245 

11265 Non Participating 37 35 37 4 564565 176576 244 

11266 Non Participating 34 32 34 4 564062 176581 243 

11267 Non Participating 33 32 34 4 564003 176585 242 

11268 Non Participating 37 35 37 4 564561 176585 244 

11269 Non Participating 31 30 32 4 563574 176590 243 

11270 Non Participating 34 33 34 4 564142 176590 242 

11271 Non Participating 32 30 32 4 563629 176590 244 

11272 Non Participating 32 30 32 4 563684 176591 243 

11273 Non Participating 32 30 32 4 563669 176593 243 

11274 Non Participating 31 30 32 4 563578 176598 243 

11275 Non Participating 34 33 35 4 564147 176598 242 

11276 Non Participating 37 36 37 4 564600 176606 243 

11277 Participating 43 42 44 4 566613 176612 242 

11278 Non Participating 33 32 33 4 563949 176618 241 

11279 Participating 46 45 46 4 565966 176690 247 

11280 Non Participating 35 34 35 4 564242 176696 242 

11281 Non Participating 45 44 45 4 566601 176719 241 

11350 Non Participating 35 33 35 4 569769 177833 236 

11351 Non Participating 35 33 35 4 569769 177858 236 

11352 Non Participating 34 33 35 4 569769 177876 236 
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11353 Non Participating 36 34 36 4 569772 177569 235 

11354 Non Participating 35 34 35 4 570089 177554 235 

11355 Non Participating 35 33 35 4 570146 177600 234 

11356 Non Participating 34 33 35 4 570189 177618 234 

11357 Non Participating 34 32 34 4 570281 177661 236 

11358 Non Participating 34 32 34 4 570325 177718 235 

11359 Non Participating 34 32 34 4 570366 177748 236 

11360 Non Participating 33 32 34 4 570430 177802 237 

11361 Non Participating 33 31 33 4 570481 177838 237 

11362 Non Participating 33 31 33 4 570509 177861 237 

11363 Non Participating 33 31 33 4 570565 177894 238 

11364 Non Participating 33 31 33 4 570593 177922 238 

11365 Non Participating 32 31 33 4 570629 177945 237 

11366 Non Participating 32 30 32 4 570673 177979 237 

11369 Non Participating 46 46 46 4 562226 166025 268 

11370 Non Participating 46 46 46 4 561970 166049 268 

11371 Non Participating 45 45 46 4 561571 166872 263 

11372 Non Participating 44 44 45 4 561619 167300 261 

11373 Non Participating 41 40 41 4 560308 167427 261 

11374 Non Participating 41 40 41 4 560365 167528 260 

11375 Non Participating 39 38 40 4 560550 167925 258 

11376 Non Participating 35 33 35 4 561549 169339 254 

11377 Non Participating 35 34 35 4 561638 169291 253 

11378 Non Participating 37 36 37 4 560708 168581 256 

11379 Non Participating 37 36 38 4 560996 168548 257 

11380 Participating 37 36 37 4 560181 168574 255 

11381 Participating 34 33 34 4 560808 170348 254 

11382 Non Participating 34 32 34 4 561514 170097 254 

11383 Non Participating 28 27 28 4 562112 173208 246 

11690 Non Participating 30 29 31 4 571499 177946 233 

11691 Non Participating 31 29 31 4 571499 177914 233 

11692 Non Participating 31 29 31 4 571495 177899 233 

11693 Non Participating 31 29 31 4 571483 177868 233 

11694 Non Participating 30 29 31 4 571481 177857 233 

11695 Participating 38 37 39 4 570712 176438 241 

11696 Non Participating 38 36 38 4 570801 176514 239 

11697 Non Participating 38 36 38 4 570996 176416 240 

11698 Non Participating 39 38 39 4 570965 176265 241 
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11699 Non Participating 36 34 36 4 571449 176514 242 

11700 Non Participating 35 34 36 4 571460 176583 242 

11701 Non Participating 35 34 35 4 571468 176619 242 

11702 Non Participating 36 35 37 4 571544 176245 242 

11703 Non Participating 30 28 30 4 573140 175868 243 

11704 Participating 29 27 29 4 573323 176491 242 

11707 Non Participating 22 20 22 4 554185 176565 219 

11708 Non Participating 23 22 23 4 554183 176602 219 

11709 Non Participating 21 19 21 4 554168 176680 218 

11710 Non Participating 23 21 22 4 554189 176682 218 

11711 Non Participating 23 21 22 4 554228 176679 217 

11712 Non Participating 23 21 22 4 554246 176679 217 

11713 Non Participating 23 21 22 4 554264 176677 217 

11714 Non Participating 22 20 22 4 554282 176677 217 

11715 Non Participating 21 19 21 4 554320 176677 217 

11716 Non Participating 23 22 22 4 554563 176660 217 

11717 Non Participating 23 21 22 4 554535 176773 217 

11718 Non Participating 22 20 21 4 554571 176786 217 

11719 Non Participating 23 21 22 4 554613 176740 218 

11720 Non Participating 22 21 22 4 554481 176730 216 

11721 Non Participating 22 21 22 4 554314 176992 217 

11722 Non Participating 22 21 22 4 554295 176972 216 

11723 Non Participating 21 18 21 4 554156 176952 214 

11724 Non Participating 21 20 21 4 553611 176695 215 

11725 Non Participating 23 22 23 4 553695 176690 220 

11726 Non Participating 23 22 23 4 553882 176624 220 

11727 Non Participating 23 22 23 4 553838 176648 220 

11728 Non Participating 22 20 21 4 553828 176703 219 

11729 Non Participating 21 19 21 4 553963 176810 217 

11730 Non Participating 21 19 21 4 554004 176876 216 

11731 Non Participating 20 16 20 4 554052 176879 215 

11732 Non Participating 21 19 20 4 554053 176809 217 

11733 Non Participating 23 22 23 4 553923 176680 219 

11734 Non Participating 23 22 23 4 553990 176689 219 

11735 Non Participating 24 22 23 4 553889 176586 220 

11736 Non Participating 24 22 23 4 553823 176516 220 

11737 Non Participating 24 22 23 4 553809 176535 220 

11738 Non Participating 24 22 23 4 553518 176451 217 

11739 Non Participating 24 22 23 4 553517 176472 218 
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11740 Non Participating 24 22 23 4 553519 176519 217 

11741 Non Participating 18 15 17 4 560137 177868 231 

11742 Non Participating 19 17 19 4 560229 177883 233 

11743 Non Participating 21 19 20 4 560240 177966 233 

11744 Non Participating 21 19 20 4 560243 178110 230 

11745 Non Participating 18 16 18 4 560149 178153 229 

11746 Non Participating 21 19 20 4 560255 178176 231 

11747 Non Participating 21 19 20 4 560288 178185 231 

11748 Non Participating 21 19 20 4 560372 178199 232 

11749 Non Participating 18 16 18 4 560118 178189 229 

11750 Non Participating 20 18 20 4 560052 178189 229 

11751 Non Participating 19 17 19 4 559996 178188 229 

11752 Non Participating 19 17 19 4 559873 178156 230 

11753 Non Participating 18 15 17 4 559826 178146 230 

11754 Non Participating 20 18 19 4 559952 178166 230 

11755 Non Participating 19 18 19 4 559461 178140 230 

11756 Non Participating 18 16 17 4 559199 178189 226 

11757 Non Participating 19 16 18 4 559168 178192 226 

11758 Non Participating 33 32 33 4 570903 177535 238 

11759 Non Participating 33 31 33 4 570907 177569 238 

11760 Non Participating 33 31 33 4 570906 177589 238 

11761 Non Participating 33 31 33 4 570904 177605 238 

11762 Non Participating 33 31 33 4 570908 177660 238 

11763 Non Participating 32 31 33 4 570924 177737 238 

11764 Non Participating 32 31 32 4 570923 177784 238 

11765 Non Participating 32 31 33 4 570896 177788 238 

11766 Non Participating 32 31 33 4 570853 177791 238 

11767 Non Participating 32 31 33 4 570852 177816 238 

11768 Non Participating 32 30 32 4 570902 177856 239 

11769 Non Participating 32 30 32 4 570920 177859 239 

11770 Non Participating 32 30 32 4 570941 177862 239 

11771 Non Participating 32 30 32 4 570958 177863 239 

11772 Non Participating 32 30 32 4 570971 177863 239 

11773 Non Participating 35 33 35 4 570057 177710 235 

11774 Non Participating 34 33 35 4 570053 177733 235 

11775 Non Participating 32 31 33 4 570423 178074 235 

11776 Non Participating 32 30 32 4 570505 178145 233 

11777 Non Participating 32 30 32 4 570513 178169 233 
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11778 Non Participating 32 30 32 4 570513 178184 233 

11779 Non Participating 32 30 32 4 570519 178215 233 

11780 Non Participating 32 30 32 4 570562 178135 233 

11781 Non Participating 32 30 32 4 570562 178152 233 

11782 Non Participating 32 30 32 4 570563 178189 233 

11783 Non Participating 32 30 32 4 570563 178211 233 

11784 Non Participating 32 30 32 4 570563 178237 233 

11785 Non Participating 31 30 32 4 570564 178272 233 

11786 Non Participating 31 30 32 4 570567 178302 234 

11787 Non Participating 31 30 32 4 570486 178308 234 

11788 Non Participating 32 30 32 4 570459 178259 234 

11789 Non Participating 32 30 32 4 570440 178259 234 

11790 Non Participating 32 30 32 4 570433 178270 234 

11791 Non Participating 32 30 32 4 570417 178278 234 

11800 Non Participating 27 25 27 4 571329 179368 232 

11801 Non Participating 27 26 27 4 571291 179346 232 

11802 Non Participating 28 26 28 4 571168 179324 232 

11803 Non Participating 28 26 28 4 571105 179314 232 

11804 Non Participating 28 26 28 4 571045 179277 233 

11805 Non Participating 28 26 28 4 571020 179229 232 

11806 Non Participating 28 27 28 4 570986 179113 233 

11807 Non Participating 29 27 29 4 570945 179069 233 

11808 Non Participating 29 26 29 4 570869 179034 234 

11809 Non Participating 30 29 31 4 570592 178505 234 

11810 Non Participating 30 28 30 4 570576 178489 234 

11811 Non Participating 30 29 31 4 570904 178363 236 

11812 Non Participating 31 29 31 4 570891 178363 236 

11813 Non Participating 31 29 31 4 570730 178414 235 

11814 Non Participating 31 29 31 4 570570 178467 235 

11815 Non Participating 31 29 31 4 570456 178505 236 

11816 Non Participating 31 29 31 4 570390 178527 236 

11817 Non Participating 31 29 31 4 570365 178546 236 

11818 Non Participating 31 29 31 4 570337 178659 235 

11819 Non Participating 30 29 30 4 570315 178766 234 

11820 Non Participating 30 28 30 4 570390 178814 235 

11821 Non Participating 30 28 30 4 570409 178873 234 

11822 Non Participating 29 27 29 4 570419 178958 233 

11823 Non Participating 30 28 30 4 570431 178981 233 

11824 Non Participating 28 26 28 4 570573 178965 233 
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11825 Non Participating 29 27 29 4 570702 178981 235 

11826 Non Participating 18 16 18 4 557453 177034 227 

11827 Non Participating 21 19 20 4 557596 177055 227 

11828 Non Participating 19 16 18 4 557428 177130 225 

11829 Non Participating 19 18 19 4 557353 177123 223 

11830 Non Participating 20 17 19 4 557343 176897 227 

11831 Non Participating 22 20 21 4 557363 176832 228 

11832 Non Participating 22 20 21 4 557261 176756 228 

11833 Non Participating 22 20 21 4 557225 176728 227 

11834 Non Participating 22 20 21 4 557370 176568 229 

11835 Non Participating 20 18 19 4 557542 176654 228 

11836 Non Participating 22 21 22 4 557026 176542 228 

11837 Non Participating 22 20 21 4 557664 176410 231 

11838 Non Participating 22 21 22 4 557319 176503 229 

11839 Non Participating 23 22 23 4 552693 176700 214 

11840 Non Participating 23 21 22 4 552647 176776 213 

11841 Non Participating 23 22 23 4 552454 176772 213 

11842 Non Participating 23 21 22 4 551451 176792 210 

11843 Non Participating 28 27 28 4 551746 174903 216 

11844 Non Participating 28 27 28 4 551612 174864 216 

11845 Non Participating 28 27 28 4 551582 174882 215 

11846 Non Participating 28 27 28 4 551552 174890 215 

11847 Non Participating 28 27 28 4 551562 175021 215 

11848 Non Participating 28 27 28 4 551653 175009 215 

11849 Non Participating 28 26 28 4 551417 175006 213 

11850 Non Participating 28 26 28 4 551435 174963 214 

11851 Non Participating 28 27 28 4 551485 174869 212 

11852 Non Participating 29 27 29 4 551526 174799 215 

11853 Non Participating 29 27 29 4 551608 174812 216 

11854 Non Participating 28 27 28 4 551246 175014 214 

11855 Non Participating 28 27 28 4 551188 175012 214 

11856 Non Participating 28 26 28 4 551142 174994 211 

11857 Non Participating 29 27 28 4 551273 174868 212 

11858 Non Participating 27 25 27 4 550972 175382 214 

11859 Non Participating 25 23 25 4 550955 175486 213 

11860 Non Participating 33 31 32 4 556165 172913 241 

11861 Non Participating 33 31 32 4 556141 172914 241 

11862 Non Participating 33 31 32 4 556130 172915 241 
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11863 Non Participating 33 31 32 4 556117 172915 241 

11864 Non Participating 33 31 32 4 556105 172915 241 

11865 Non Participating 32 31 32 4 556083 172908 240 

11866 Non Participating 32 31 32 4 556071 172897 239 

11867 Non Participating 32 31 32 4 556048 172905 240 

11868 Non Participating 32 31 32 4 556035 172902 239 

11869 Non Participating 32 31 32 4 556019 172902 239 

11870 Non Participating 32 31 32 4 556008 172902 239 

11871 Non Participating 32 30 32 4 555984 172902 238 

11872 Non Participating 32 30 32 4 555969 172903 238 

11873 Non Participating 32 30 32 4 555955 172907 237 

11874 Non Participating 32 31 32 4 556043 172939 241 

11875 Non Participating 32 31 32 4 556042 172954 242 

11876 Non Participating 32 31 32 4 556042 172963 242 

11877 Non Participating 34 33 34 4 554859 171816 239 

11878 Participating 34 33 34 4 554744 171791 240 

11879 Non Participating 34 32 34 4 554678 171814 239 

11880 Non Participating 34 32 34 4 554600 171817 239 

11881 Non Participating 34 33 34 4 554450 171832 239 

11882 Non Participating 34 32 34 4 554367 171992 238 

11883 Non Participating 34 33 34 4 554340 171969 238 

11884 Non Participating 34 33 34 4 554304 171939 239 

11885 Non Participating 34 32 34 4 554287 171902 238 

11886 Participating 34 33 34 4 554078 172079 235 

11887 Non Participating 34 33 34 4 554109 171851 236 

11888 Non Participating 35 34 35 4 553961 171622 239 

11889 Non Participating 36 34 36 4 555204 171806 242 

11890 Non Participating 36 35 36 4 555297 171808 243 

11891 Non Participating 36 35 36 4 555352 171811 243 

11892 Non Participating 36 35 36 4 555239 171717 242 

11893 Non Participating 36 35 36 4 555237 171672 241 

11894 Non Participating 38 37 38 4 560082 169357 255 

11895 Non Participating 38 37 38 4 560032 169253 256 

11896 Participating 41 40 41 4 558476 169507 252 

11897 Non Participating 40 39 40 4 558418 169154 251 

11898 Participating 41 40 41 4 557235 169631 248 

11899 Non Participating 40 40 40 4 557463 169677 248 

11900 Non Participating 43 42 42 4 556789 169590 247 

11901 Non Participating 43 43 43 4 556853 169304 248 
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11902 Non Participating 46 45 46 4 555177 169725 245 

11903 Non Participating 35 34 35 4 553798 169513 243 

11904 Non Participating 35 33 35 4 553641 169649 243 

11905 Non Participating 34 33 34 4 553531 169660 243 

11906 Non Participating 34 33 34 4 553474 169505 241 

11907 Non Participating 34 32 34 4 553602 169474 243 

11908 Non Participating 34 33 34 4 553593 169522 241 

11909 Non Participating 34 32 34 4 553537 169382 242 

11910 Non Participating 34 33 34 4 552264 169720 240 

11911 Non Participating 41 41 41 4 556861 167015 255 

11912 Non Participating 40 40 41 4 556729 166963 254 

11913 Participating 39 39 40 4 556784 166717 254 

11914 Non Participating 39 39 39 4 556369 167050 253 

11915 Non Participating 42 42 43 4 556754 167328 252 

11916 Participating 38 37 38 4 555877 167123 250 

11917 Non Participating 36 36 37 4 555593 167045 247 

11918 Non Participating 36 35 36 4 555432 167058 249 

11919 Non Participating 34 33 34 4 555240 166800 246 

11920 Non Participating 34 33 34 4 555003 166703 247 

11921 Non Participating 33 32 33 4 554621 166969 245 

11922 Non Participating 30 29 30 4 553771 166974 246 

11923 Non Participating 31 30 31 4 554036 166800 248 

11924 Non Participating 29 27 28 4 552408 166912 247 

11928 Non Participating 35 33 35 4 557857 163682 265 

11929 Participating 35 34 35 4 557773 163829 266 

11930 Non Participating 38 36 38 4 558391 163473 267 

11931 Non Participating 38 36 38 4 558393 163509 267 

11932 Non Participating 38 36 38 4 558395 163545 265 

11933 Non Participating 38 37 39 4 558522 163591 265 

11934 Non Participating 40 38 40 4 558700 163591 268 

11935 Participating 35 33 35 4 557729 163779 266 

11936 Non Participating 33 31 33 4 557241 163716 261 

11937 Non Participating 31 30 31 4 556783 163554 263 

11938 Non Participating 32 30 32 4 556780 164092 256 

11939 Participating 31 30 31 4 556499 163678 260 

11940 Non Participating 31 29 30 4 556156 163676 259 

11941 Non Participating 30 29 30 4 556079 163668 261 

11942 Non Participating 30 29 30 4 555974 163682 261 
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11943 Participating 30 29 30 4 556125 163593 260 

11944 Non Participating 28 27 28 4 555347 164053 251 

11952 Non Participating 30 28 30 4 556799 162056 269 

11956 Non Participating 30 29 30 4 556777 162258 269 

11979 Non Participating 32 30 32 4 566846 179424 240 

11980 Non Participating 32 31 32 4 566684 179397 240 

11981 Non Participating 33 31 33 4 566635 179300 241 

11982 Non Participating 33 31 33 4 566679 179269 241 

11983 Non Participating 33 31 33 4 566691 179201 241 

11984 Non Participating 34 33 34 4 566676 178995 241 

11985 Non Participating 34 33 35 4 566688 178887 242 

11986 Non Participating 34 33 35 4 566664 178928 242 

11987 Non Participating 35 34 35 4 566607 178829 243 

11988 Non Participating 35 33 35 4 566611 178880 242 

11989 Non Participating 34 33 35 4 566611 178923 241 

11990 Non Participating 32 31 33 4 566556 179354 239 

11991 Non Participating 30 28 31 4 566693 179501 236 

11992 Non Participating 31 30 32 4 566723 179582 237 

11993 Non Participating 31 30 32 4 566688 179588 237 

11994 Non Participating 31 30 32 4 566655 179594 237 

11995 Non Participating 31 29 31 4 566609 179663 236 

11996 Non Participating 0 0 0 4 556745 179342 218 

11997 Non Participating 0 0 0 4 556680 179392 218 

11998 Non Participating 0 0 0 4 556607 179395 218 

11999 Non Participating 0 0 0 4 556542 179334 217 

12000 Non Participating 0 0 0 4 556692 179283 217 

12001 Non Participating 0 0 0 4 556724 179231 217 

12002 Non Participating 0 0 0 4 556784 179197 218 

12003 Non Participating 8 5 7 4 556722 178930 219 

12004 Non Participating 10 9 9 4 556693 178853 220 

12005 Non Participating 0 0 0 4 556898 179523 219 

12006 Non Participating 0 0 0 4 556504 179421 217 

12007 Non Participating 0 0 0 4 556467 179451 216 

12008 Non Participating 0 0 0 4 556411 179478 215 

12009 Non Participating 0 0 0 4 556382 179398 215 

12010 Non Participating 0 0 0 4 556325 179421 215 

12011 Non Participating 0 0 0 4 556273 179434 217 

12012 Non Participating 0 0 0 4 556179 179458 218 

12035 Non Participating 31 30 31 4 566665 163407 276 
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12044 Non Participating 32 30 32 4 567102 163532 277 

12051 Participating 46 46 47 4 563251 165487 269 

12063 Non Participating 40 39 40 4 568104 165620 267 

12064 Participating 43 43 43 4 564818 166982 266 

12071 Participating 41 41 41 4 565077 167088 265 

12080 Non Participating 43 42 43 4 568120 167211 264 

12081 Participating 43 42 43 4 566458 168575 261 

12082 Non Participating 41 40 41 4 563175 168606 259 

12085 Non Participating 35 34 36 4 569708 168689 259 

12099 Participating 36 34 36 4 568168 169530 258 

12100 Non Participating 36 35 36 4 563331 169560 258 

12101 Non Participating 36 35 36 4 563340 169562 258 

12102 Non Participating 32 31 32 4 569790 169571 257 

12103 Non Participating 36 35 36 4 563249 169575 259 

12104 Non Participating 27 25 27 4 571773 169580 256 

12105 Non Participating 28 26 27 4 571805 169657 256 

12108 Non Participating 28 26 27 4 571763 169728 256 

12109 Participating 35 34 35 4 562513 169730 259 

12110 Non Participating 27 26 27 4 571753 169761 256 

12112 Participating 34 33 34 4 562528 169857 259 

12114 Non Participating 28 26 28 4 571653 169883 257 

12115 Non Participating 31 30 31 4 570859 171586 250 

12116 Participating 33 32 33 4 564867 171609 256 

12117 Non Participating 33 32 33 4 566482 171618 250 

12118 Non Participating 31 29 31 4 571349 171620 249 

12119 Non Participating 32 31 32 4 567405 171623 248 

12120 Participating 32 31 32 4 567171 171626 251 

12121 Participating 32 31 32 4 567175 171629 251 

12122 Non Participating 32 31 32 4 567403 171631 248 

12123 Non Participating 33 32 33 4 565326 171631 252 

12124 Non Participating 32 30 32 4 565914 171633 250 

12125 Non Participating 33 32 33 4 566312 171633 250 

12126 Non Participating 33 32 33 4 565624 171635 250 

12127 Non Participating 32 30 32 4 565913 171637 250 

12128 Non Participating 33 31 33 4 566499 171637 250 

12129 Participating 33 31 32 4 567096 171639 252 

12130 Non Participating 33 32 33 4 566017 171642 250 

12131 Participating 32 30 32 4 570220 171644 251 
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12132 Non Participating 35 34 36 4 569870 172717 250 

12133 Non Participating 30 28 29 4 563323 172719 250 

12134 Non Participating 35 34 36 4 569864 172719 250 

12137 Non Participating 27 25 27 4 573647 172741 248 

12138 Participating 34 32 34 4 568275 172745 247 

12139 Non Participating 30 28 29 4 563316 172758 251 

12142 Non Participating 32 30 32 4 572318 172786 249 

12143 Non Participating 36 34 36 4 569876 172798 250 

12145 Non Participating 36 34 36 4 569866 172814 250 

12146 Non Participating 32 31 32 4 566654 172825 249 

12147 Non Participating 36 35 36 4 569864 172861 250 

12148 Non Participating 27 25 27 4 573709 172892 247 

12149 Non Participating 27 26 27 4 573807 173374 246 

12150 Non Participating 28 27 28 4 563194 173376 248 

12152 Non Participating 29 28 29 4 563618 173386 248 

12154 Non Participating 29 27 28 4 563165 173410 248 

12155 Non Participating 29 28 29 4 563847 173410 248 

12157 Non Participating 32 30 32 4 565759 173453 248 

12158 Non Participating 32 30 32 4 565759 173468 248 

12159 Non Participating 27 25 27 4 573916 173479 245 

12160 Non Participating 32 30 32 4 565764 173501 247 

12163 Non Participating 30 28 30 4 573261 173526 246 

12164 Non Participating 39 38 39 4 571616 173529 249 

12165 Non Participating 39 38 39 4 571613 173530 249 

12166 Non Participating 42 41 42 4 569848 174403 246 

12167 Non Participating 42 41 43 4 569882 174403 247 

12168 Non Participating 31 30 31 4 565019 174406 247 

12169 Non Participating 43 42 43 4 569958 174418 246 

12170 Non Participating 31 29 31 4 573142 174422 246 

12171 Non Participating 42 41 42 4 569847 174426 246 

12172 Non Participating 31 29 31 4 573148 174430 246 

12173 Non Participating 42 41 43 4 569880 174431 247 

12174 Non Participating 36 34 36 4 566586 174440 248 

12175 Non Participating 43 42 44 4 570004 174442 246 

12176 Non Participating 43 42 43 4 569957 174442 246 

12177 Non Participating 28 27 28 4 563314 174474 246 

12178 Non Participating 36 34 36 4 566585 174474 247 

12179 Non Participating 42 41 43 4 569885 174475 247 

12180 Non Participating 28 27 28 4 563310 174482 246 
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12181 Non Participating 42 41 43 4 569892 174489 246 

12182 Non Participating 43 41 43 4 569919 174492 246 

12183 Non Participating 36 35 37 4 571988 175367 242 

12184 Non Participating 37 36 37 4 571896 175368 242 

12185 Non Participating 36 35 36 4 572039 175375 242 

12186 Non Participating 40 39 40 4 567655 175386 244 

12187 Participating 32 30 32 4 572837 175404 243 

12188 Non Participating 37 36 38 4 571835 175409 241 

12189 Participating 44 43 44 4 569926 175423 240 

12190 Participating 44 43 44 4 569898 175425 240 

12191 Non Participating 40 39 41 4 567725 175429 245 

12192 Non Participating 40 39 40 4 571563 175433 242 

12193 Non Participating 40 39 40 4 571558 175436 242 

12194 Non Participating 35 34 36 4 572112 175440 242 

12195 Non Participating 36 34 36 4 572048 175453 242 

12196 Non Participating 36 35 36 4 572001 175463 242 

12197 Non Participating 40 39 40 4 567648 175464 246 

12198 Non Participating 37 35 37 4 566581 175465 244 

12199 Non Participating 37 35 37 4 566572 175466 244 

12285 Non Participating 32 30 32 4 570783 178022 237 

12286 Non Participating 32 30 32 4 570811 177894 238 

12287 Non Participating 33 31 33 4 570790 177779 238 

12288 Non Participating 33 31 33 4 570790 177738 238 

12289 Non Participating 33 31 33 4 570808 177666 238 

12290 Non Participating 33 31 33 4 570834 177613 238 

12291 Non Participating 33 32 34 4 570847 177546 239 

12292 Non Participating 33 32 34 4 570849 177505 239 

12293 Non Participating 34 32 34 4 570849 177421 239 

12294 Non Participating 34 32 34 4 570862 177411 239 

12295 Non Participating 34 32 34 4 570936 177411 239 

12296 Non Participating 33 31 33 4 571028 177426 237 

12297 Non Participating 32 30 33 4 571054 177428 236 

12298 Non Participating 33 31 33 4 571105 177434 235 

12299 Non Participating 33 31 33 4 571179 177480 234 

12300 Non Participating 32 30 32 4 571266 177569 233 

12301 Non Participating 32 30 32 4 571410 177613 233 

12503 Non Participating 35 33 35 4 571066 177035 240 

12504 Non Participating 34 33 35 4 571048 177097 238 
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12505 Non Participating 34 33 34 4 571102 177120 238 

12521 Non Participating 29 28 30 4 572448 177447 242 

12522 Non Participating 30 28 30 4 572417 177437 242 

12524 Non Participating 30 28 30 4 572358 177433 242 

12525 Non Participating 30 28 30 4 572312 177433 242 

12526 Non Participating 30 28 30 4 572242 177425 241 

12527 Non Participating 34 32 34 4 570891 177433 239 

12528 Non Participating 33 32 34 4 570896 177444 239 

12529 Non Participating 33 32 34 4 570933 177486 238 

12530 Non Participating 33 32 33 4 570943 177499 238 

12531 Non Participating 33 31 33 4 570962 177542 238 

12532 Non Participating 33 31 33 4 570977 177560 238 

12533 Non Participating 33 31 33 4 570989 177579 238 

12534 Non Participating 33 31 33 4 571012 177605 238 

12535 Non Participating 33 31 33 4 571027 177634 238 

12536 Non Participating 32 30 32 4 571045 177666 238 

12537 Non Participating 31 29 32 4 571071 177708 236 

12538 Non Participating 32 30 32 4 571084 177724 236 

12539 Non Participating 32 30 32 4 571100 177754 236 

12557 Non Participating 21 20 21 4 553396 177195 214 

12558 Non Participating 19 17 19 4 553402 177183 214 

12559 Non Participating 19 17 19 4 553410 177163 214 

12560 Non Participating 21 18 21 4 553431 177152 215 

12561 Non Participating 21 20 21 4 553460 177142 215 

12562 Non Participating 21 19 20 4 553470 177138 215 

12563 Non Participating 22 21 22 4 553489 177131 215 

12564 Non Participating 22 21 22 4 553512 177123 214 

12565 Non Participating 22 21 22 4 553522 177122 214 

12566 Non Participating 22 21 22 4 553526 177120 214 

12567 Non Participating 22 20 21 4 554270 177243 218 

12568 Non Participating 22 20 21 4 554136 177100 217 

12569 Non Participating 22 21 22 4 554051 177005 215 

12570 Non Participating 22 21 21 4 553968 177081 217 

12571 Non Participating 21 20 21 4 553974 177137 217 

12572 Non Participating 22 20 21 4 553979 177178 217 

12573 Non Participating 22 20 21 4 553954 177186 217 

12574 Non Participating 24 22 23 4 553368 176605 216 

12575 Non Participating 24 22 23 4 553394 176606 216 

12576 Non Participating 24 22 23 4 553441 176606 216 
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12577 Non Participating 24 22 23 4 553470 176610 216 

12578 Non Participating 24 22 23 4 553393 176552 216 

12579 Non Participating 24 22 23 4 553368 176544 217 

12580 Non Participating 24 22 23 4 553315 176553 216 

12581 Non Participating 24 22 23 4 553250 176613 216 

12582 Non Participating 23 21 23 4 552936 176790 214 

12583 Non Participating 23 21 22 4 553619 176438 219 

12584 Non Participating 24 22 23 4 553717 176446 221 

12585 Non Participating 23 21 22 4 555697 176619 220 

12586 Non Participating 23 21 22 4 555769 176622 220 

12587 Non Participating 23 21 22 4 555776 176688 220 

12588 Non Participating 23 21 22 4 555702 176688 220 

12589 Participating 23 21 22 4 555603 176702 219 

12590 Non Participating 25 24 25 4 553502 175785 218 

12591 Non Participating 28 26 28 4 562730 177996 239 

12592 Non Participating 27 25 28 4 562780 178016 240 

12593 Non Participating 28 26 28 4 562965 178103 243 

12594 Non Participating 29 27 29 4 563045 178060 241 

12595 Non Participating 26 24 27 4 562864 178234 241 

12596 Non Participating 28 27 28 4 562986 178217 241 

12597 Non Participating 27 25 27 4 562569 177755 238 

12598 Non Participating 26 24 27 4 562549 177687 240 

12599 Non Participating 27 26 27 4 562573 177605 241 

12600 Non Participating 28 26 28 4 562643 177464 243 

12601 Non Participating 27 26 28 4 562594 177437 243 

12602 Non Participating 27 26 27 4 562564 177307 241 

12603 Non Participating 28 26 28 4 562623 177272 241 

12604 Non Participating 28 26 28 4 562581 177254 241 

12605 Non Participating 34 33 35 4 564249 178203 240 

12606 Non Participating 30 28 30 4 563368 178232 242 

12607 Non Participating 39 38 40 4 566460 178165 240 

12608 Non Participating 34 33 34 4 569860 177899 235 

12609 Non Participating 34 33 35 4 569866 177860 235 

12610 Non Participating 34 33 35 4 569869 177832 235 

12611 Non Participating 35 33 35 4 569868 177801 235 

12612 Non Participating 35 33 35 4 569865 177718 235 

12613 Non Participating 35 34 36 4 569865 177602 235 

12614 Non Participating 35 34 36 4 569816 177656 236 
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12615 Non Participating 35 34 35 4 569811 177718 237 

12616 Non Participating 35 33 35 4 569818 177768 236 

12617 Non Participating 34 33 35 4 569819 177850 236 

12618 Non Participating 33 32 34 4 569828 178084 237 

12619 Non Participating 33 32 34 4 569762 178080 236 

12620 Non Participating 33 32 34 4 569730 178081 236 

12621 Non Participating 34 32 34 4 569703 178083 238 

12622 Non Participating 34 32 34 4 569653 178082 240 

12623 Non Participating 34 32 34 4 569636 178150 239 

12624 Non Participating 33 32 34 4 569682 178130 238 

12625 Non Participating 36 34 36 4 569813 177506 236 

12626 Non Participating 33 32 34 4 569849 178078 236 

12627 Non Participating 30 28 30 4 572220 177554 239 

12628 Non Participating 30 28 30 4 572189 177601 240 

12629 Non Participating 30 28 30 4 572148 177651 238 

12630 Non Participating 30 28 30 4 572069 177724 236 

12631 Non Participating 29 28 30 4 572038 177758 235 

12632 Non Participating 29 28 30 4 572028 177784 234 

12633 Non Participating 30 28 30 4 572012 177865 234 

12634 Non Participating 29 27 29 4 571956 178193 233 

12635 Non Participating 29 27 29 4 572126 178196 234 

12636 Non Participating 28 27 28 4 572157 178203 234 

12637 Non Participating 28 26 28 4 572482 178149 234 

12638 Non Participating 28 26 28 4 572564 178180 235 

12642 Non Participating 27 26 27 4 572406 178461 234 

12659 Non Participating 24 22 25 4 570252 179658 230 

12660 Non Participating 23 21 23 4 570201 179642 230 

12661 Non Participating 24 22 24 4 570170 179636 232 

12662 Non Participating 26 23 26 4 570119 179604 235 

12663 Non Participating 27 24 27 4 570091 179582 235 

12664 Non Participating 28 27 28 4 570066 179544 237 

12665 Non Participating 29 27 29 4 570053 179516 237 

12666 Non Participating 29 27 29 4 570034 179475 237 

12667 Non Participating 27 25 27 4 570028 179447 236 

12668 Non Participating 27 25 27 4 570006 179403 236 

12669 Non Participating 28 25 28 4 569987 179396 237 

12670 Non Participating 27 25 27 4 569924 179396 237 

12671 Non Participating 26 24 27 4 569899 179485 235 

12672 Non Participating 28 26 28 4 569899 179525 235 
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12673 Non Participating 28 26 28 4 569899 179592 236 

12674 Non Participating 28 26 28 4 569902 179651 234 

12675 Non Participating 28 26 28 4 569911 179674 234 

12676 Non Participating 26 24 25 4 560886 174956 246 

12677 Non Participating 25 24 25 4 560566 174957 248 

12678 Non Participating 26 24 25 4 560159 174846 245 

12679 Non Participating 26 24 26 4 561809 175582 245 

12680 Non Participating 25 23 24 4 558535 175505 242 

12681 Non Participating 22 20 22 4 558491 175475 240 

12682 Non Participating 25 23 24 4 558525 175436 242 

12683 Non Participating 25 23 24 4 558571 175502 241 

12684 Non Participating 23 21 23 4 558433 175590 242 

12685 Non Participating 26 24 25 4 557956 175101 243 

12686 Non Participating 26 24 25 4 557870 175101 241 

12687 Non Participating 26 24 25 4 557889 174926 242 

12688 Non Participating 26 24 25 4 558035 174986 243 

12689 Non Participating 26 24 25 4 558128 175000 243 

12690 Non Participating 26 24 25 4 558283 174990 244 

12691 Non Participating 26 24 25 4 558479 175005 245 

12692 Non Participating 25 23 25 4 557633 175091 235 

12693 Non Participating 29 28 29 4 556702 173982 239 

12694 Non Participating 29 27 29 4 556759 174027 240 

12695 Non Participating 29 27 29 4 556788 174055 240 

12696 Non Participating 29 27 29 4 556934 174061 241 

12697 Non Participating 27 26 27 4 558438 174433 244 

12698 Non Participating 28 26 27 4 558442 174339 243 

12699 Non Participating 26 24 26 4 558596 174176 241 

12700 Non Participating 28 27 28 4 558497 174040 243 

12701 Non Participating 26 25 26 4 558871 174788 243 

12702 Non Participating 26 25 26 4 560112 174625 245 

12703 Non Participating 26 25 26 4 560099 174201 244 

12704 Non Participating 27 26 27 4 560150 174191 243 

12705 Non Participating 27 25 26 4 560152 174284 243 

12706 Non Participating 27 25 26 4 560161 174368 245 

12707 Non Participating 26 24 25 4 561734 174832 244 

12708 Non Participating 27 26 27 4 561694 174274 245 

12709 Non Participating 27 26 27 4 561777 174314 245 

12710 Non Participating 32 30 32 4 555916 173006 241 
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12711 Non Participating 32 30 32 4 555902 172987 241 

12712 Non Participating 32 31 32 4 556019 172954 242 

12713 Non Participating 32 31 32 4 556015 172990 242 

12714 Non Participating 32 31 32 4 556015 172998 242 

12715 Non Participating 32 31 32 4 556012 173013 241 

12716 Participating 29 28 29 4 555813 173101 230 

12717 Non Participating 32 30 32 4 555494 172927 239 

12718 Non Participating 30 28 30 4 555514 172847 238 

12719 Non Participating 32 30 32 4 555500 173013 241 

12720 Participating 33 31 33 4 555178 172605 241 

12721 Non Participating 32 31 32 4 555084 172646 240 

12722 Non Participating 31 30 31 4 555333 172875 241 

12723 Participating 32 30 32 4 555380 172909 241 

12724 Participating 31 30 31 4 555292 172853 240 

12725 Non Participating 29 27 29 4 556081 173214 234 

12726 Non Participating 30 29 31 4 556100 173179 236 

12727 Non Participating 41 40 41 4 552990 171445 230 

12728 Non Participating 36 34 36 4 553239 170811 239 

12729 Participating 42 41 42 4 551869 171278 228 

12730 Non Participating 39 38 40 4 551875 170831 228 

12731 Non Participating 42 41 42 4 550555 171106 227 

12732 Non Participating 31 30 32 4 547930 171256 219 

12733 Non Participating 31 30 31 4 547903 171325 218 

12734 Non Participating 31 29 31 4 547892 171407 218 

12735 Non Participating 31 29 31 4 547874 171463 218 

12736 Non Participating 31 29 31 4 547865 171520 218 

12737 Non Participating 30 28 30 4 547666 171651 217 

12738 Non Participating 29 27 29 4 547419 171674 217 

12739 Non Participating 33 31 33 4 548149 170941 220 

12740 Non Participating 32 31 32 4 548048 170885 219 

12741 Non Participating 32 31 33 4 548072 170800 219 

12742 Non Participating 33 32 33 4 548171 170662 220 

12743 Non Participating 33 32 33 4 548202 170121 220 

12744 Non Participating 40 39 40 4 555184 168402 246 

12745 Non Participating 41 40 41 4 555248 168426 245 

12746 Non Participating 41 40 41 4 555246 168495 244 

12747 Non Participating 46 46 46 4 556262 168583 248 

12748 Non Participating 46 46 46 4 556224 168633 248 

12749 Participating 44 44 44 4 556723 168634 250 
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12750 Non Participating 41 41 41 4 557436 168956 249 

12751 Non Participating 40 40 40 4 557588 169166 250 

12752 Non Participating 42 42 43 4 557312 168799 249 

12753 Non Participating 43 43 43 4 557315 168748 250 

12754 Non Participating 43 44 44 4 557346 168649 251 

12755 Non Participating 44 45 45 4 557276 168574 250 

12756 Participating 44 44 44 4 557001 168576 251 

12757 Non Participating 43 44 44 4 557605 168569 249 

12758 Non Participating 42 42 42 4 557833 168621 253 

12759 Non Participating 43 43 43 4 556854 169054 248 

12760 Non Participating 45 45 45 4 556797 168313 250 

12761 Non Participating 29 28 28 4 553562 165770 249 

12762 Non Participating 27 26 26 4 552737 165270 248 

12763 Non Participating 27 26 26 4 552774 165276 248 

12764 Non Participating 27 26 26 4 552789 165274 248 

12765 Non Participating 27 26 26 4 552826 165271 248 

12768 Non Participating 27 26 27 4 553483 164678 253 

12769 Participating 30 29 30 4 555092 164904 259 

12770 Non Participating 30 29 30 4 555156 164565 261 

12771 Non Participating 30 29 30 4 555148 164654 261 

12772 Non Participating 29 28 29 4 555156 164311 257 

12773 Non Participating 33 32 33 4 556764 164491 258 

12774 Participating 33 32 33 4 556783 164582 259 

12775 Non Participating 33 31 33 4 556700 164303 258 

12776 Non Participating 32 31 32 4 556518 164406 259 

12777 Non Participating 34 33 34 4 556710 165030 261 

12778 Non Participating 43 42 43 4 561639 163690 273 

12779 Non Participating 43 42 43 4 561633 163662 273 

12780 Non Participating 38 37 38 4 563229 162932 277 

12781 Non Participating 34 33 35 4 563211 162182 274 

12782 Non Participating 36 35 36 4 563145 162563 278 

12783 Non Participating 33 31 33 4 564053 161960 280 

12784 Non Participating 34 32 34 4 563364 161982 279 

12785 Non Participating 35 34 35 4 562562 162068 278 

12786 Non Participating 36 35 36 4 562203 162048 275 

12787 Non Participating 37 36 37 4 561894 162044 275 

12788 Non Participating 39 38 39 4 561468 161983 277 

12789 Non Participating 41 40 41 4 561219 162054 273 
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12790 Non Participating 41 40 42 4 561559 162808 280 

12791 Non Participating 36 35 36 4 561986 161896 278 

12792 Participating 44 43 44 4 560865 162064 279 

12793 Participating 43 42 43 4 560831 161996 276 

12794 Non Participating 46 45 46 4 560414 162075 279 

12812 Non Participating 30 28 30 4 563225 161176 284 

12829 Non Participating 25 24 25 4 562951 179814 230 

12830 Non Participating 26 24 26 4 563068 179824 231 

12831 Non Participating 25 24 25 4 562997 179847 231 

12832 Non Participating 27 25 27 4 563082 179243 234 

12833 Non Participating 28 26 28 4 563056 178352 238 

12834 Non Participating 24 22 24 4 563056 178446 237 

12835 Non Participating 30 28 30 4 563487 178284 242 

12836 Non Participating 30 28 30 4 563448 178270 242 

12837 Non Participating 30 28 30 4 563482 178345 241 

12838 Non Participating 25 23 25 4 561983 178238 235 

12839 Non Participating 25 23 24 4 561702 178064 234 

12840 Non Participating 22 20 21 4 560843 178279 230 

12841 Non Participating 22 20 21 4 560841 178318 232 

12842 Non Participating 21 20 21 4 560838 178349 232 

12843 Non Participating 21 20 21 4 560817 178422 232 

12844 Non Participating 21 20 21 4 560771 178362 233 

12845 Non Participating 21 20 21 4 560766 178327 233 

12846 Non Participating 18 16 17 4 553928 178298 211 

12847 Non Participating 18 16 17 4 553749 178202 211 

12848 Non Participating 11 9 10 4 553691 179499 208 

12849 Non Participating 17 16 17 4 552987 178318 209 

12850 Non Participating 16 15 16 4 552669 178434 207 

12851 Non Participating 17 15 16 4 552546 178652 207 

12852 Non Participating 15 13 15 4 552128 178523 207 

12863 Non Participating 27 25 27 4 547505 172624 213 

12864 Non Participating 28 26 28 4 547477 172702 214 

12868 Non Participating 29 27 29 4 547622 172338 215 

12870 Non Participating 29 27 29 4 547680 172101 215 

12871 Non Participating 30 28 30 4 547803 172069 216 

12872 Non Participating 30 28 30 4 547757 171960 216 

12880 Non Participating 35 34 36 4 550241 173397 217 

12969 Non Participating 42 41 42 4 564637 166050 269 

12970 Non Participating 41 40 41 4 566415 166052 268 
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12971 Non Participating 43 42 43 4 566813 166053 268 

12972 Non Participating 39 38 39 4 565900 166066 269 

12973 Non Participating 45 44 45 4 563033 166074 266 

12974 Non Participating 45 44 45 4 563055 166088 266 

12976 Participating 46 45 46 4 562514 166096 268 

12978 Non Participating 39 38 39 4 565558 166154 267 

12979 Non Participating 40 39 40 4 565125 166175 269 

12980 Non Participating 40 39 40 4 569244 167560 261 

12981 Non Participating 44 43 44 4 567557 167560 262 

12982 Participating 44 43 45 4 567444 167563 262 

12983 Participating 42 41 43 4 568072 167575 263 

12984 Participating 44 43 44 4 567424 167578 261 

12985 Non Participating 46 45 46 4 566903 167580 263 

12986 Participating 42 41 43 4 567977 167581 263 

12987 Participating 46 45 46 4 566770 167585 264 

12992 Non Participating 34 32 34 4 569724 169134 256 

12993 Non Participating 31 30 31 4 570395 169135 261 

12994 Participating 38 36 38 4 568349 169135 257 

12995 Non Participating 36 34 36 4 569296 169138 258 

12996 Non Participating 42 41 41 4 564596 169152 254 

12997 Non Participating 33 32 33 4 569872 169155 259 

12998 Non Participating 37 36 37 4 567858 169155 259 

12999 Non Participating 30 28 30 4 570984 169156 259 

13000 Non Participating 35 33 35 4 569514 169159 254 

13001 Non Participating 29 28 29 4 571033 169165 259 

13002 Non Participating 29 27 29 4 571075 169169 260 

13003 Non Participating 29 27 29 4 571126 169173 259 

13005 Non Participating 42 42 42 4 564891 170221 253 

13006 Non Participating 31 29 31 4 569649 170320 252 

13007 Non Participating 25 23 25 4 573504 170345 252 

13008 Non Participating 38 37 38 4 566572 170353 252 

13011 Non Participating 25 23 25 4 573499 170382 251 

13014 Non Participating 34 33 34 4 563333 170420 255 

13016 Participating 33 31 33 4 565542 171744 250 

13017 Non Participating 31 29 31 4 564045 171746 252 

13018 Non Participating 31 29 30 4 564060 171748 252 

13019 Participating 30 29 30 4 562835 171749 252 

13020 Participating 30 29 30 4 562922 171750 251 
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13022 Non Participating 27 25 27 4 573323 171753 248 

13023 Non Participating 30 29 30 4 562783 171757 251 

13024 Non Participating 31 30 31 4 563511 171759 251 

13025 Non Participating 31 30 31 4 563407 171761 251 

13026 Non Participating 30 29 31 4 571670 171763 249 

13027 Non Participating 31 30 31 4 563518 171763 251 

13028 Non Participating 37 36 38 4 571445 173061 249 

13029 Non Participating 37 36 38 4 571438 173063 249 

13030 Non Participating 29 27 29 4 573308 173063 247 

13031 Non Participating 39 38 40 4 570418 173065 250 

13032 Non Participating 30 28 30 4 573009 173065 246 

13033 Non Participating 35 34 35 4 568946 173068 250 

13034 Non Participating 31 29 31 4 565258 173075 251 

13035 Non Participating 35 34 36 4 568927 173076 250 

13036 Non Participating 33 32 33 4 566676 173076 249 

13037 Non Participating 39 38 40 4 570422 173076 250 

13039 Non Participating 31 29 31 4 572704 173082 247 

13040 Non Participating 41 40 41 4 571515 173850 248 

13041 Non Participating 29 27 29 4 563812 173854 247 

13042 Participating 32 31 32 4 565955 173856 249 

13043 Participating 40 39 41 4 569806 173858 247 

13044 Non Participating 35 33 35 4 566635 173858 247 

13045 Non Participating 30 28 30 4 573273 173860 245 

13046 Non Participating 30 28 30 4 573261 173860 246 

13048 Non Participating 41 40 42 4 569926 173871 247 

13049 Non Participating 42 41 42 4 569998 173880 247 

13050 Non Participating 41 40 41 4 571500 173890 249 

13051 Participating 41 40 41 4 569814 173905 246 

13052 Non Participating 46 45 46 4 570334 174739 246 

13053 Non Participating 37 36 37 4 566836 174748 246 

13054 Non Participating 42 41 43 4 569892 174751 245 

13055 Non Participating 45 44 46 4 570323 174755 246 

13056 Non Participating 36 35 36 4 566652 174755 247 

13057 Non Participating 37 36 38 4 566917 174758 246 

13058 Non Participating 42 41 42 4 569821 174759 245 

13059 Non Participating 42 41 43 4 569908 174779 245 

13060 Non Participating 38 36 38 4 566951 174787 246 

13061 Non Participating 42 41 43 4 569892 174789 245 

13062 Non Participating 36 35 36 4 566648 174791 246 
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13063 Non Participating 36 35 36 4 566656 174791 246 

13064 Non Participating 44 43 44 4 568153 176023 242 

13065 Non Participating 37 36 38 4 571550 176067 241 

13066 Non Participating 37 36 37 4 571550 176081 241 

13067 Non Participating 39 38 40 4 566615 176107 242 

13068 Non Participating 38 37 38 4 564965 176309 244 

13069 Non Participating 38 37 39 4 564982 176361 245 

13070 Participating 32 30 32 4 563765 176422 248 

13071 Participating 32 30 32 4 563716 176462 245 

13072 Participating 32 30 32 4 563719 176469 244 

13073 Non Participating 35 33 35 4 564258 176471 244 

13074 Non Participating 34 33 35 4 564228 176476 244 

13075 Non Participating 42 41 42 4 567373 176484 243 

13124 Non Participating 43 42 44 4 569703 176464 237 

13125 Non Participating 42 41 43 4 569762 176543 238 

13126 Non Participating 38 37 39 4 569785 177068 236 

13127 Non Participating 38 36 38 4 569926 177152 238 

13128 Non Participating 35 34 36 4 569923 177615 235 

13129 Non Participating 35 33 35 4 569926 177679 235 

13130 Non Participating 35 33 35 4 569926 177723 235 

13131 Non Participating 34 33 35 4 569931 177794 235 

13132 Non Participating 34 33 34 4 569931 177848 234 

13133 Non Participating 34 32 34 4 569931 177879 235 

13134 Non Participating 34 32 34 4 569928 177922 235 

13135 Non Participating 34 32 34 4 569926 177966 236 

13304 Non Participating 30 29 31 4 570913 177974 236 

13305 Non Participating 30 28 31 4 570908 177989 234 

13306 Non Participating 29 27 30 4 570902 178014 233 

13307 Non Participating 30 28 30 4 570897 178021 233 

13308 Non Participating 33 31 33 4 571149 177461 234 

13309 Non Participating 33 31 33 4 571173 177472 234 

13310 Non Participating 32 31 33 4 571205 177504 234 

13311 Non Participating 32 31 33 4 571234 177532 233 

13312 Non Participating 32 30 32 4 571258 177562 233 

13313 Non Participating 32 30 32 4 571289 177606 232 

13314 Non Participating 32 30 32 4 571328 177638 232 

13315 Non Participating 32 30 32 4 571345 177659 233 

13316 Non Participating 25 23 24 4 553360 176170 218 
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13317 Non Participating 24 23 24 4 553050 176365 216 

13318 Non Participating 24 22 24 4 553047 176416 216 

13319 Non Participating 24 22 23 4 553045 176451 216 

13320 Non Participating 24 22 23 4 553041 176492 215 

13321 Non Participating 24 22 23 4 553098 176525 215 

13322 Non Participating 24 22 23 4 553094 176487 215 

13323 Non Participating 24 22 23 4 553092 176448 215 

13324 Non Participating 24 23 24 4 553107 176406 216 

13325 Non Participating 24 23 24 4 553101 176349 216 

13326 Non Participating 23 22 23 4 552904 176646 215 

13327 Non Participating 23 21 22 4 552903 176812 214 

13328 Non Participating 19 17 18 4 558275 177897 225 

13329 Non Participating 19 17 18 4 558269 177840 226 

13330 Non Participating 19 17 18 4 558400 177719 226 

13331 Non Participating 19 17 18 4 558381 177702 225 

13332 Non Participating 19 18 18 4 558424 177765 227 

13333 Non Participating 19 17 18 4 558502 177898 227 

13334 Non Participating 19 17 18 4 558546 177662 227 

13335 Non Participating 20 18 19 4 558632 177626 230 

13336 Non Participating 20 18 19 4 558587 177514 230 

13337 Non Participating 19 16 18 4 558690 177512 230 

13338 Non Participating 19 17 18 4 558655 177445 231 

13339 Non Participating 19 17 18 4 558747 177453 233 

13340 Non Participating 36 35 36 4 568224 178086 241 

13341 Non Participating 36 35 36 4 568166 178084 240 

13342 Non Participating 36 35 37 4 568091 178097 241 

13343 Non Participating 36 34 36 4 568177 178170 240 

13344 Non Participating 36 34 36 4 568231 178174 240 

13345 Non Participating 36 34 36 4 568289 178152 241 

13346 Non Participating 36 34 36 4 568346 178151 240 

13347 Non Participating 36 34 36 4 568388 178154 240 

13348 Non Participating 35 34 36 4 568449 178157 241 

13349 Non Participating 35 34 36 4 568487 178157 242 

13350 Non Participating 35 34 36 4 568531 178167 241 

13351 Non Participating 35 34 36 4 568567 178154 241 

13352 Non Participating 31 29 31 4 570871 178274 233 

13353 Non Participating 31 29 31 4 570857 178279 233 

13354 Non Participating 31 29 31 4 570835 178283 233 

13355 Non Participating 31 29 31 4 570805 178292 234 
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13356 Non Participating 31 29 31 4 570782 178301 234 

13357 Non Participating 31 29 31 4 570772 178307 234 

13358 Non Participating 31 29 31 4 570751 178315 234 

13359 Non Participating 31 29 31 4 570733 178322 234 

13360 Non Participating 31 29 31 4 570660 178279 234 

13361 Non Participating 31 30 31 4 570663 178250 234 

13362 Non Participating 31 30 32 4 570663 178234 234 

13363 Non Participating 31 30 32 4 570665 178217 234 

13364 Non Participating 28 26 27 4 571975 178820 230 

13365 Non Participating 27 25 27 4 571959 178955 229 

13376 Non Participating 28 26 28 4 571893 178826 230 

13377 Non Participating 28 26 28 4 571871 178792 230 

13378 Non Participating 28 26 28 4 571852 178769 229 

13379 Non Participating 28 26 28 4 571798 178735 229 

13380 Non Participating 27 25 27 4 571782 178725 229 

13381 Non Participating 28 26 28 4 571723 178650 231 

13382 Non Participating 28 26 28 4 571707 178637 232 

13383 Non Participating 27 24 27 4 571666 178584 232 

13384 Non Participating 27 25 27 4 571644 178558 233 

13385 Non Participating 28 27 29 4 571631 178549 234 

13386 Non Participating 29 27 29 4 571562 178477 235 

13387 Non Participating 29 27 29 4 571537 178445 234 

13388 Non Participating 22 20 22 4 560000 176735 242 

13389 Non Participating 19 16 18 4 559538 176990 236 

13390 Non Participating 21 18 20 4 559604 177049 236 

13391 Non Participating 20 18 19 4 559801 176788 241 

13392 Non Participating 19 16 19 4 559577 176648 240 

13393 Non Participating 16 14 16 4 559517 176643 239 

13394 Non Participating 20 18 20 4 559753 176636 243 

13395 Non Participating 22 20 21 4 558615 176640 231 

13396 Non Participating 23 21 22 4 558550 176632 230 

13397 Non Participating 23 21 22 4 558510 176647 230 

13398 Non Participating 23 21 22 4 558456 176664 231 

13399 Non Participating 22 20 21 4 558404 176666 233 

13400 Non Participating 26 25 26 4 555196 175128 222 

13401 Non Participating 26 25 26 4 555040 175128 222 

13402 Non Participating 27 25 26 4 554955 175135 221 

13403 Non Participating 26 24 25 4 554626 175081 220 
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13404 Non Participating 26 25 26 4 554679 175089 220 

13405 Non Participating 26 25 26 4 554593 175211 220 

13406 Non Participating 27 25 26 4 553859 175139 219 

13407 Non Participating 26 24 26 4 553828 175136 219 

13408 Non Participating 27 25 26 4 553785 175143 219 

13409 Non Participating 27 25 27 4 553701 175092 219 

13410 Non Participating 27 26 27 4 553562 175097 219 

13411 Non Participating 27 25 26 4 553580 175277 218 

13412 Non Participating 32 31 32 4 556769 173054 242 

13413 Non Participating 33 31 33 4 556777 172975 244 

13414 Non Participating 33 32 33 4 556831 172843 243 

13415 Non Participating 34 32 33 4 556820 172788 242 

13416 Non Participating 34 32 34 4 556831 172748 241 

13417 Non Participating 34 32 34 4 556748 172719 240 

13418 Non Participating 34 33 34 4 556817 172558 240 

13419 Non Participating 33 32 33 4 556756 172592 239 

13420 Non Participating 33 31 33 4 556695 172571 239 

13421 Non Participating 34 32 34 4 556520 172569 236 

13422 Non Participating 35 34 35 4 556681 172449 243 

13423 Non Participating 35 34 35 4 556837 172454 244 

13424 Non Participating 42 41 42 4 549859 171704 221 

13425 Non Participating 44 43 44 4 550206 171794 221 

13426 Non Participating 44 43 44 4 550197 171810 221 

13427 Non Participating 43 42 43 4 551663 171852 225 

13428 Non Participating 44 44 44 4 551769 171863 227 

13429 Non Participating 46 45 46 4 551930 171846 227 

13430 Participating 44 44 44 4 551859 171704 227 

13431 Participating 45 44 45 4 551893 171638 225 

13432 Non Participating 46 45 46 4 551936 171871 228 

13433 Non Participating 44 44 44 4 551814 171806 228 

13434 Non Participating 38 38 39 4 553242 171954 228 

13435 Non Participating 44 44 44 4 552751 171913 227 

13436 Non Participating 43 42 43 4 556772 170204 244 

13437 Non Participating 43 42 43 4 556719 170181 245 

13438 Non Participating 43 42 43 4 556968 170191 241 

13439 Non Participating 43 42 43 4 557122 170179 243 

13440 Participating 45 44 44 4 557173 170294 245 

13441 Non Participating 45 44 44 4 557609 170445 247 

13442 Non Participating 44 43 43 4 556768 170259 246 
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13443 Non Participating 42 41 42 4 558540 170795 248 

13444 Participating 42 41 42 4 558443 170663 248 

13445 Participating 41 40 41 4 558445 170476 247 

13446 Non Participating 41 40 41 4 558447 170127 249 

13447 Non Participating 42 41 42 4 558874 170200 249 

13448 Non Participating 32 31 32 4 553627 167618 246 

13449 Non Participating 30 28 30 4 551867 167897 244 

13450 Non Participating 30 29 30 4 551807 168107 244 

13452 Non Participating 28 26 27 4 551475 167020 245 

13454 Non Participating 31 30 31 4 553552 167466 246 

13455 Non Participating 31 30 31 4 553612 167321 246 

13456 Non Participating 29 28 29 4 553060 167044 246 

13457 Non Participating 29 28 29 4 552800 167031 246 

13458 Non Participating 29 28 29 4 552656 167032 247 

13459 Non Participating 40 39 40 4 559948 167214 259 

13460 Non Participating 43 43 43 4 562519 164496 274 

13461 Non Participating 43 42 43 4 562546 164412 273 

13462 Non Participating 46 46 46 4 561579 164993 267 

13463 Non Participating 44 44 44 4 561568 164476 270 

13464 Participating 42 42 43 4 561825 164409 274 

13465 Non Participating 45 45 45 4 563183 164599 269 

13466 Non Participating 44 44 45 4 563147 164418 271 

13467 Participating 45 45 46 4 563525 164412 272 

13468 Non Participating 40 39 40 4 562660 163611 275 

13469 Non Participating 43 43 44 4 563112 163610 277 

13470 Non Participating 44 44 45 4 563243 163598 276 

13471 Participating 43 42 44 4 559962 163618 274 

13472 Non Participating 30 28 30 4 556870 161874 273 

13473 Non Participating 30 28 29 4 556808 161843 274 

13474 Non Participating 30 28 29 4 556822 161875 273 

13481 Non Participating 30 29 30 4 556795 162376 268 

13482 Non Participating 30 29 30 4 556813 162413 268 

13483 Non Participating 31 29 30 4 556829 162441 268 

13484 Non Participating 30 28 29 4 556825 161821 274 

13485 Non Participating 30 28 29 4 556818 161798 274 

13486 Non Participating 29 28 29 4 556819 161777 274 

13504 Non Participating 13 11 13 4 552539 178656 205 

13505 Non Participating 22 21 21 4 555264 177014 219 
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13506 Non Participating 15 13 15 4 554914 178244 215 

13507 Non Participating 18 17 17 4 555525 178197 222 

13508 Non Participating 19 17 18 4 559565 178691 228 

13509 Non Participating 18 16 18 4 559428 178286 226 

13510 Non Participating 20 18 19 4 560129 178407 228 

13511 Non Participating 16 14 16 4 559394 178642 227 

13512 Non Participating 14 12 14 4 559290 178569 226 

13513 Non Participating 17 15 17 4 559979 179061 227 

13514 Non Participating 15 12 15 4 560229 178950 226 

13515 Non Participating 18 16 18 4 560202 178850 228 

13516 Non Participating 19 17 19 4 560226 178787 228 

13517 Non Participating 19 17 19 4 560239 178812 228 

13518 Non Participating 18 15 17 4 560238 178853 229 

13519 Non Participating 22 20 21 4 561122 178574 231 

13520 Non Participating 43 42 43 4 561627 163787 273 
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