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Executive Summary 

Westwood Professional Services, Inc. (Westwood) was contracted by SunVest Solar, LLC 
(Client) to complete a noise assessment for the Wilson School Solar Project (Project) located in 
Kane County, Illinois. The Project has a proposed nameplate capacity of 5 MW. This noise 
impact assessment was completed as required by the Kane County Code pursuant to the 
procedures set forth by the Illinois Pollution Control Board (IPCB). 

An operational noise impact evaluation of the Project was conducted for the proposed Project 
layout. Noise propagation for each inverter was modeled using manufacturer sound data for 
overall sound pressure level and one-third octave sound pressure levels.  

Project-generated noise levels were predicted at all noise sensitive receptors within ¼ mile of 
the proposed Project boundary. Noise level regulations include the Kane County Code which 
requires compliance with octave band noise limits and discrete tone limits set by the IPCB 
within the Illinois Administrative Code (IAC). Project levels do not exceed the limits set forth in 
the IAC.
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1.0 Project Background 

1.1 Site Description 

The proposed Project is located in Kane County, Illinois. Noise sensitive receptors in the 
Project vicinity include residences and church buildings. Existing noise sources in the 
Project vicinity include local road traffic. The primary land uses in the Project vicinity are 
residential and agricultural. 

1.2 Project Description 

The Project is proposed to include solar arrays, solar string inverters, and associated 
equipment/infrastructure (Figure 1). 

 
Figure 1: Project Overview 
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2.0 Regulatory Setting & Noise Level Requirements 

Kane County Code §25-5-4-9 Commercial Solar Energy Facilities requires demonstration of 
compliance with the noise level limits set forth by the IPCB within the IAC. These limits are 
stated within IAC Title 35, Subtitle H, Chapter I, Part 901 Sound Emissions Standards and 
Limitations for Property-Line Noise-Sources. This regulation regulates noise levels according to 
the land use where the noise is produced and where the noise is received. Land uses are split 
into three classes: Class A refers to residences or equally sensitive areas, Class B land is of mixed 
use, and Class C refers to agricultural and industrial land uses. Class A noise sensitive receptors 
as defined by the IPCB include dwellings and occupied community buildings, even those on 
agricultural land. In the absence of field verification of receptor land classification, the most 
conservative limits were analyzed for this Project – those of noise produced on Class C land 
impacting Class A land. The daytime and nighttime octave band limits are listed in Table 1.  

Table 1: Permissible Sound Levels, Class C to Class A (Leq) 

 
Additionally, the IAC prohibits the emission of prominent discrete tones from any property-line 
noise source located on Class C land to receiving Class A land, when measured at any point 
within the receiving land at least 25’ away from the property-line noise source. A discrete tone is 
defined as a one-third octave band sound level that exceeds the arithmetic average of the sound 
pressure levels of the two adjacent one-third octave bands by the following levels: 5 dB if the 
center frequency is between 500 and 1000 Hz inclusive, by 8 dB if the center frequency is 
between 160 and 400 Hz inclusive, or by 15 dB if the center frequency is between 25 and 125 Hz 
inclusive. Discrete tones that have a one-third octave band sound pressure level 10 or more 
decibels below the allowable octave band sound pressure level specified in Table 1 are not 
classified as prominent discrete tones. 

  

Sound Level 31.5 63 125 250 500 1000 2000 4000 8000 

Daytime (dB) 75 74 69 64 58 52 47 43 40 

Nighttime (dB) 69 67 62 54 47 41 36 32 32 
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3.0 Modeling Methodology & Parameters 

A noise propagation model was developed and run for the Project using CADNA-A (a noise 
modeling software in compliance with ISO 9613-2). The proposed Project string inverters were 
modeled as omnidirectional point sources. Inverter broadband and spectral noise source data 
was taken from manufacturer cut sheets and manufacturer provided test report data. As the 
Project layout locates either 6 or 7 Project inverters at each inverter bank location, the 
cumulative noise level representative of 6 or 7 inverters respectively was used as a single point 
source at the center of each inverter bank location. 

Model parameters were as follows: 

• Ground absorption factor of G=0 

• Receptor height of 1.5 m above ground level 

• Assumed meteorological conditions of 10⁰C and 70% humidity 

• No other model adjustments 

Project equipment and layout configuration details are shown below in Table 2. Unweighted 

octave-band sound power levels for Project inverters are listed in Table 3 along with overall A-

weighted sound power level. 

Table 2 Project Equipment & Layout Configuration 

Noise Source 
# of 

Units 
Equipment Model/Reference 

Est. Source 
Height Above 
Ground Level 

(AGL) 

Broadband Sound 
Pressure Level 

@ 1 m (Single Unit) 

Solar Inverter 41 Kaco Blueplanet 125 TL3 0.72 m 59 dBA 

Table 3 Project Equipment Spectral & Overall Data 

Noise Source 
Unweighted Octave Band (Hz) Sound Power Levels (dB Lw) Broadband 

Sound 
Power Level 31.5 63 125 250 500 1000 2000 4000 8000 

Solar Inverter 
(Single Unit) 

49.0 51.0 56.4 67.7 66.6 62.2 54.9 50.7 40.8 67 dBA 

Solar Inverter Bank  
(Six Units) 

56.8 58.7 64.2 75.4 74.4 70.0 62.6 58.4 48.6 75 dBA 

Solar Inverter Bank 
(Seven Units) 

57.5 59.4 64.9 76.0 75.1 70.7 63.3 59.1 49.2 76 dBA 
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Cumulative Project noise was calculated at all noise-sensitive receptors within ¼ mile of 
proposed Project infrastructure (Figure 2). Note that receptor locations have not been field 
verified and are based upon aerial imagery only. Receptor location coordinates can be found in 
Appendix A. 

 
Figure 2: Noise Sensitive Receptor Locations 

4.0 Noise Level Estimates & Impact Assessment 

Octave band Leq sound pressure levels were calculated for each receptor from 31.5 Hz to 8 kHz. 
The octave band levels were then compared to the nighttime regulation levels from Table 1 
above, as the nighttime levels are most conservative. No discrete tones were determined to be 
present when analyzing the one-third octave band levels with regards to the IAC discrete tone 
criteria. Octave band and third-octave band levels at each receptor can be found in Appendix B 
and Appendix C, respectively.  

5.0 Regulatory Compliance  

All noise sensitive receptors within ¼ mile of the proposed Project boundary modeled at or 
below the octave band noise level limits set forth in IAC Title 35, Subtitle H, Chapter I, Part 901 
Sound Emissions Standards and Limitations for Property-Line Noise-Sources. Additionally, no 
discrete tones were determined to be present. 



 

 

Appendix A Noise Sensitive Receptor Locations 

Receptor ID 
UTM NAD83 Zone 16 Elevation AMSL 

(m) 
Easting (m) Northing (m) 

R-1 387865.96 4655551.04 261.51 

R-2 387839.18 4655571.13 261.01 

R-3 387798.59 4655581.3 261.08 

R-4 387355.24 4656030.58 265.02 

R-5 387368.45 4656060.2 266.05 

R-6 387383.11 4656096.44 266.5 

R-7 387385.52 4656114.86 267.07 

R-8 387384.62 4656169.04 270.33 

R-9 387393.78 4656779 269.15 

R-10 388178.52 4656698.33 270.9 

R-11 388148.23 4656828.01 272.56 

R-12 388218.72 4656861.42 270.88 

R-13 388232.02 4656952.01 266.83 

R-14 388283.59 4657045.14 267.45 

R-15 388293.94 4657016.67 267.17 

R-16 388297.74 4656993.02 267.25 

R-17 388296.25 4656973.78 266.87 

R-18 388282.51 4656943.95 266.82 

R-19 388293.01 4656928.09 267.87 

R-20 388283.61 4656879.57 269.5 

R-21 388283.3 4656857.54 269.5 

R-22 388286.11 4656834.07 269.17 

R-23 388289.35 4656810.97 268.28 

R-24 388287 4656788.91 267.7 

R-25 388286.61 4656766.57 267.5 

R-26 388277.54 4656736.46 267.67 

R-27 388286.91 4656717.1 267.65 

R-28 388289.44 4656698.39 268.25 

R-29 388286.23 4656677.23 268.5 

R-30 388288.41 4656640.45 268.82 

R-31 388321.48 4656619.1 269.5 

R-32 388351.6 4656614.75 269.5 

R-33 388368.14 4656584.5 269.92 

R-34 388385.94 4656584.31 269.5 

R-35 388424.76 4656549.24 268.82 

R-36 388440.22 4656526.83 268.71 

R-37 388455.56 4656511.55 268.6 

R-38 388319.58 4656524.04 267.83 

R-39 388252.61 4656537.48 267.79 

R-40 388237.26 4656469.44 266.74 

R-41 388251.82 4656409.17 266.43 

R-42 388304.61 4656391.08 266.5 

R-43 388248.34 4656332.12 266.5 

R-44 388364.63 4656307.31 267.94 

R-45 388218.37 4656296.59 266.5 

R-46 388216.43 4656250.07 266.55 

R-47 388260.42 4656215.14 267.5 

R-48 388317.91 4656229.36 267.5 



 

 

R-49 388213.1 4656154.2 265.81 

R-50 388206.18 4656103.98 265.65 

R-51 388212.31 4656071 266.02 

R-52 388196.24 4656016.94 265.8 

R-53 388184.22 4655979.95 266.47 

R-54 388167.87 4655936.74 267.65 

R-55 388155.18 4655896.59 268.16 

R-56 388338.91 4656985.39 267.5 

R-57 388339.1 4656962.02 267.5 

R-58 388338.79 4656927.01 268.45 

R-59 388365.55 4656929.3 269.48 

R-60 388391.06 4656928.63 269.5 

R-61 388413.11 4656923.74 269.24 

R-62 388436.7 4656924.88 269.17 

R-63 388460.91 4656920.37 269.5 

R-64 388345.49 4656866.87 269.5 

R-65 388370.03 4656865.74 269.5 

R-66 388392.72 4656868.55 269.5 

R-67 388416.01 4656870.06 269.5 

R-68 388440.59 4656869.4 269.38 

R-69 388462.71 4656864.24 269.2 

R-70 388508.61 4656880.92 269.5 

R-71 388509.64 4656857.53 268.5 

R-72 388344.1 4656837.61 269.36 

R-73 388343.52 4656815.23 267.87 

R-74 388385.81 4656813.32 267.5 

R-75 388404.95 4656830.02 267.93 

R-76 388435.69 4656828.73 267.67 

R-77 388505.91 4656830.59 267.5 

R-78 388344.45 4656794.31 267.41 

R-79 388381.3 4656771.86 266.63 

R-80 388401.67 4656768.29 266.86 

R-81 388433.37 4656764.54 266.5 

R-82 388484.92 4656800.53 266.77 

R-83 388480.33 4656777.87 266.5 

R-84 388342.62 4656767.31 266.66 

R-85 388342.03 4656744.12 266.5 

R-86 388343.49 4656718.83 267.5 

R-87 388353.82 4656690.33 267.5 

R-88 388367.48 4656667.6 268.5 

R-89 388384.74 4656654.89 268.5 

R-90 388404.49 4656641.16 269.5 

R-91 388422.29 4656629.08 269.5 

R-92 388463.84 4656594.74 269.5 

R-93 388484.75 4656576.08 269.5 

R-94 388478.47 4656547.46 269.5 

R-95 388478.95 4656523.36 269.27 

R-96 388417.66 4656739.56 267.32 

R-97 388394.1 4656715.92 267.38 

R-98 388409.73 4656694.8 267.5 

R-99 388429.01 4656674.77 267.87 



 

 

R-100 388480.33 4656751.02 266.5 

R-101 388482.11 4656726.68 267.2 

R-102 388481.19 4656695.97 267.87 

R-103 388482.08 4656670.75 268.5 

R-104 388483.04 4656646.31 269.06 

R-105 388480.99 4656622.02 269.5 

R-106 388390.37 4656972.71 268.4 

R-107 388593.04 4656670.7 268.5 

R-108 388582.87 4656411.1 269.91 

R-109 388558.46 4656270.86 269.5 

R-110 388362.47 4656479.75 267.53 

R-111 388390.91 4656445.17 267.51 

R-112 388426.67 4656392.08 268.4 

R-113 388438.39 4656353.74 268.5 

R-114 388449.6 4656301.38 269.08 

R-115 388438.02 4656253.61 268.5 

R-116 388426.01 4656209.53 268.5 

R-117 388389.38 4656170.23 268.19 

R-118 388349.39 4656137.6 267.5 

R-119 388285.55 4656059.43 266.5 

R-120 388372.5 4656034.67 267.48 

R-121 388419.57 4656028.22 267.33 

R-122 388267.4 4655988.42 266.67 

R-123 388248.5 4655938.59 268.47 

R-124 388231.57 4655887.06 268.5 

R-125 388425.5 4655959.19 267.5 

R-126 388361.8 4655918.02 268.07 

R-127 388367.3 4655855.88 268.5 

R-128 388417.43 4655826.84 269.75 

R-129 388468.13 4655872.03 268.58 

R-130 388315.05 4656351.75 266.5 

R-131 387520.61 4656575.47 278.33 

R-132 387741.78 4656753.81 271.5 

R-133 387733.42 4655580.58 260.94 

  



 

 

Appendix B Receptor Octave Band Levels 
 31.5 63 125 250 500 1000 2000 4000 8000 

Nighttime Regulation 69 67 62 54 47 41 36 32 32 

 

R-1 -42.9 -27.9 -12.7 5.5 9.1 7.2 -3.4 -20.4 -72.7 

R-2 -42.8 -27.8 -12.5 5.6 9.2 7.3 -3.1 -19.9 -71.8 

R-3 -42.8 -27.8 -12.5 5.6 9.2 7.3 -3.2 -20.0 -72.1 

R-4 -42.4 -27.3 -12.1 6.1 9.7 7.9 -2.5 -19.5 -72.3 

R-5 -42.1 -27.1 -11.8 6.4 10.0 8.2 -2.1 -18.7 -70.6 

R-6 -41.8 -26.7 -11.5 6.7 10.4 8.6 -1.6 -17.8 -68.6 

R-7 -41.7 -26.6 -11.4 6.9 10.5 8.7 -1.4 -17.6 -68.0 

R-8 -41.5 -26.4 -11.2 7.1 10.8 8.9 -1.1 -17.1 -67.1 

R-9 -41.6 -26.6 -11.3 6.9 10.6 8.7 -1.4 -17.4 -66.9 

R-10 -27.2 -12.1 3.4 22.0 26.2 24.8 17.5 9.8 -12.0 

R-11 -32.0 -17.0 -1.5 16.9 21.1 19.6 11.7 2.4 -23.7 

R-12 -36.4 -21.3 -5.9 12.5 16.5 14.9 6.6 -4.0 -34.0 

R-13 -38.3 -23.4 -8.3 9.6 12.8 10.6 0.4 -13.7 -51.1 

R-14 -40.0 -24.9 -9.7 8.6 12.2 10.4 0.6 -13.7 -55.0 

R-15 -39.7 -24.7 -9.4 8.8 12.4 10.5 0.7 -13.5 -54.1 

R-16 -39.4 -24.4 -9.1 9.1 12.7 10.8 1.0 -13.0 -52.8 

R-17 -39.2 -24.1 -8.9 9.2 12.7 10.7 0.6 -13.6 -53.1 

R-18 -38.7 -23.7 -8.6 9.4 12.5 10.4 0.1 -14.3 -52.9 

R-19 -38.5 -23.5 -8.3 9.8 13.2 11.2 1.3 -12.5 -50.2 

R-20 -37.6 -22.5 -7.1 11.3 15.2 13.6 4.9 -6.6 -39.7 

R-21 -37.2 -22.2 -6.7 11.7 15.7 14.1 5.7 -5.3 -37.0 

R-22 -36.9 -21.8 -6.4 12.0 16.0 14.5 6.2 -4.6 -35.6 

R-23 -36.6 -21.5 -6.1 12.3 16.4 14.8 6.6 -4.0 -34.4 

R-24 -36.2 -21.2 -5.8 12.7 16.7 15.2 6.9 -3.6 -33.6 

R-25 -35.9 -20.8 -5.4 13.0 17.0 15.5 7.0 -3.6 -33.4 

R-26 -35.3 -20.2 -4.8 13.6 17.6 16.1 7.7 -2.6 -31.3 

R-27 -35.3 -20.2 -4.7 13.7 17.8 16.3 8.3 -1.6 -29.6 

R-28 -35.1 -20.0 -4.6 13.9 18.0 16.5 8.6 -1.1 -28.7 

R-29 -34.8 -19.7 -4.3 14.2 18.3 16.8 8.9 -0.6 -27.7 

R-30 -29.8 -14.7 0.7 19.2 23.3 21.9 14.0 4.5 -22.4 

R-31 -30.5 -15.4 0.0 18.5 22.6 21.1 13.0 3.0 -25.9 

R-32 -32.7 -17.6 -2.2 16.2 20.3 18.7 10.4 -0.4 -31.2 

R-33 -31.4 -16.3 -0.9 17.6 21.6 20.1 11.8 1.0 -30.7 

R-34 -31.7 -16.6 -1.2 17.2 21.2 19.7 11.3 0.2 -32.5 

R-35 -32.3 -17.3 -1.9 16.5 20.5 19.0 10.4 -1.3 -36.4 

R-36 -32.6 -17.5 -2.1 16.3 20.3 18.7 10.1 -1.8 -37.9 

R-37 -32.8 -17.7 -2.3 16.1 20.0 18.4 9.7 -2.4 -39.4 

R-38 -30.2 -15.1 0.3 18.8 22.9 21.4 13.3 3.2 -26.7 

R-39 -28.6 -13.5 1.9 20.4 24.6 23.2 15.5 6.4 -19.6 

R-40 -28.4 -13.3 2.2 20.7 24.9 23.4 15.7 6.6 -20.3 

R-41 -28.6 -13.5 1.9 20.4 24.6 23.2 15.4 6.2 -21.0 

R-42 -29.8 -14.7 0.8 19.2 23.4 21.9 13.9 4.0 -25.1 

R-43 -28.2 -13.1 2.4 20.9 25.1 23.6 16.1 7.3 -17.6 

R-44 -31.1 -16.0 -0.6 17.9 21.9 20.4 12.2 1.6 -29.3 

R-45 -27.1 -12.0 3.5 22.0 26.2 24.9 17.5 9.5 -13.1 

R-46 -27.1 -12.0 3.5 22.0 26.3 24.9 17.5 9.7 -12.6 

R-47 -28.9 -13.8 1.7 20.2 24.3 22.9 15.3 6.5 -18.5 

R-48 -30.3 -15.2 0.2 18.7 22.8 21.3 13.3 3.6 -24.5 



 

 

R-49 -28.4 -13.3 2.2 20.7 24.9 23.5 16.0 7.6 -16.2 

R-50 -29.3 -14.2 1.2 19.7 23.9 22.4 14.8 5.9 -19.3 

R-51 -30.2 -15.1 0.3 18.8 22.9 21.5 13.6 4.3 -22.5 

R-52 -31.2 -16.1 -0.6 17.8 21.9 20.4 12.3 2.4 -26.3 

R-53 -31.8 -16.7 -1.3 17.1 21.2 19.6 11.4 1.0 -29.1 

R-54 -32.6 -17.5 -2.1 16.3 20.3 18.8 10.3 -0.6 -32.5 

R-55 -33.3 -18.2 -2.8 15.6 19.5 18.0 9.3 -2.2 -35.9 

R-56 -39.7 -24.6 -9.3 8.9 12.6 10.7 1.0 -13.1 -53.5 

R-57 -39.4 -24.3 -9.0 9.2 12.9 11.1 1.4 -12.3 -51.8 

R-58 -38.9 -23.8 -8.5 9.9 13.8 12.1 3.1 -9.4 -46.2 

R-59 -39.2 -24.1 -8.8 9.6 13.4 11.8 2.8 -10.0 -47.7 

R-60 -39.5 -24.4 -9.1 9.3 13.1 11.5 2.3 -10.7 -49.5 

R-61 -39.7 -24.6 -9.2 9.1 12.9 11.2 2.0 -11.2 -50.7 

R-62 -39.9 -24.9 -9.5 8.8 12.6 10.9 1.6 -12.0 -52.5 

R-63 -40.1 -25.1 -9.7 8.6 12.4 10.7 1.3 -12.6 -54.1 

R-64 -38.2 -23.1 -7.7 10.6 14.6 13.0 4.3 -7.6 -42.3 

R-65 -38.5 -23.4 -8.1 10.3 14.2 12.6 3.8 -8.4 -44.1 

R-66 -38.8 -23.8 -8.4 10.0 13.9 12.2 3.3 -9.2 -46.0 

R-67 -39.1 -24.1 -8.7 9.6 13.5 11.9 2.8 -10.0 -47.9 

R-68 -39.4 -24.4 -9.0 9.3 13.2 11.5 2.4 -10.8 -49.8 

R-69 -39.6 -24.6 -9.2 9.1 12.9 11.3 2.0 -11.4 -51.4 

R-70 -40.3 -25.3 -9.9 8.4 12.2 10.4 0.9 -13.2 -55.8 

R-71 -40.1 -25.1 -9.7 8.5 12.4 10.6 1.2 -12.8 -54.9 

R-72 -37.8 -22.7 -7.3 11.0 15.0 13.4 4.8 -6.7 -40.4 

R-73 -37.5 -22.5 -7.1 11.3 15.3 13.8 5.2 -6.2 -39.2 

R-74 -38.1 -23.1 -7.7 10.7 14.6 13.0 4.3 -7.7 -42.7 

R-75 -38.6 -23.5 -8.1 10.2 14.1 12.5 3.6 -8.7 -45.0 

R-76 -39.0 -23.9 -8.6 9.8 13.7 12.0 3.0 -9.7 -47.5 

R-77 -39.9 -24.8 -9.5 8.8 12.6 10.9 1.6 -12.2 -53.5 

R-78 -37.3 -22.2 -6.8 11.6 15.6 14.0 5.4 -5.9 -38.6 

R-79 -37.7 -22.6 -7.2 11.2 15.2 13.6 5.0 -6.6 -40.4 

R-80 -37.9 -22.9 -7.5 10.9 14.9 13.3 4.6 -7.3 -42.0 

R-81 -38.4 -23.3 -8.0 10.4 14.3 12.7 3.9 -8.4 -44.7 

R-82 -39.4 -24.3 -9.0 9.3 13.2 11.5 2.4 -10.9 -50.5 

R-83 -39.2 -24.1 -8.7 9.6 13.5 11.8 2.7 -10.4 -49.3 

R-84 -37.0 -21.9 -6.5 11.9 15.9 14.3 5.8 -5.3 -37.4 

R-85 -36.7 -21.6 -6.2 12.2 16.2 14.7 6.3 -4.6 -36.0 

R-86 -36.5 -21.4 -6.0 12.5 16.5 15.0 6.7 -4.0 -34.8 

R-87 -36.4 -21.4 -5.9 12.5 16.5 15.0 6.7 -4.0 -35.0 

R-88 -36.5 -21.5 -6.0 12.4 16.4 14.9 6.5 -4.3 -35.9 

R-89 -36.8 -21.7 -6.3 12.1 16.1 14.6 6.2 -5.0 -37.4 

R-90 -34.4 -19.3 -3.9 14.5 18.6 17.0 8.6 -2.5 -35.4 

R-91 -37.3 -22.3 -6.9 11.5 15.5 13.9 5.3 -6.3 -40.8 

R-92 -35.3 -20.3 -4.9 13.5 17.4 15.8 6.9 -5.9 -43.9 

R-93 -35.5 -20.4 -5.1 13.3 17.2 15.6 6.6 -6.4 -45.6 

R-94 -33.2 -18.2 -2.8 15.6 19.5 17.9 9.1 -3.4 -41.3 

R-95 -33.2 -18.1 -2.7 15.6 19.6 18.0 9.1 -3.3 -41.4 

R-96 -38.0 -22.9 -7.5 10.9 14.8 13.2 4.5 -7.4 -42.4 

R-97 -37.4 -22.3 -6.9 11.5 15.5 13.9 5.4 -6.1 -39.5 

R-98 -37.5 -22.4 -7.0 11.4 15.4 13.8 5.2 -6.5 -40.5 

R-99 -37.7 -22.6 -7.2 11.2 15.1 13.5 4.9 -7.0 -42.0 



 

 

R-100 -39.0 -23.9 -8.6 9.8 13.7 12.0 3.0 -10.0 -48.5 

R-101 -38.8 -23.8 -8.4 9.9 13.8 12.2 3.2 -9.7 -48.0 

R-102 -38.6 -23.6 -8.2 10.1 14.0 12.4 3.4 -9.3 -47.3 

R-103 -38.5 -23.5 -8.1 10.3 14.2 12.6 3.6 -9.1 -47.0 

R-104 -35.9 -20.9 -5.5 12.8 16.7 15.1 6.0 -7.2 -46.3 

R-105 -35.7 -20.7 -5.3 13.0 16.9 15.3 6.2 -6.8 -45.8 

R-106 -40.0 -24.9 -9.6 8.7 12.6 10.9 1.6 -12.0 -52.4 

R-107 -40.1 -25.0 -9.7 8.6 12.4 10.7 1.2 -13.1 -57.1 

R-108 -34.7 -19.6 -4.3 14.0 17.9 16.2 6.9 -7.0 -50.4 

R-109 -34.5 -19.5 -4.1 14.2 18.1 16.4 7.2 -6.4 -47.8 

R-110 -31.0 -16.0 -0.5 17.9 22.0 20.4 12.2 1.3 -31.2 

R-111 -31.6 -16.5 -1.1 17.4 21.4 19.9 11.5 0.2 -33.7 

R-112 -32.2 -17.1 -1.7 16.7 20.7 19.1 10.6 -1.1 -36.3 

R-113 -32.4 -17.4 -2.0 16.4 20.4 18.8 10.3 -1.5 -36.9 

R-114 -32.7 -17.7 -2.3 16.1 20.1 18.5 9.9 -2.1 -37.6 

R-115 -32.7 -17.6 -2.2 16.2 20.2 18.6 10.0 -1.8 -36.4 

R-116 -32.7 -17.6 -2.2 16.2 20.2 18.6 10.0 -1.6 -35.7 

R-117 -32.3 -17.2 -1.8 16.6 20.6 19.1 10.6 -0.5 -33.0 

R-118 -31.8 -16.7 -1.3 17.1 21.2 19.6 11.3 0.7 -30.2 

R-119 -31.7 -16.6 -1.2 17.3 21.3 19.8 11.6 1.2 -28.9 

R-120 -33.3 -18.3 -2.9 15.5 19.5 17.9 9.2 -2.7 -37.3 

R-121 -34.0 -19.0 -3.6 14.7 18.6 17.0 8.1 -4.4 -41.5 

R-122 -32.6 -17.5 -2.1 16.3 20.3 18.8 10.3 -0.7 -32.9 

R-123 -33.2 -18.1 -2.8 15.6 19.6 18.0 9.4 -2.1 -35.9 

R-124 -33.9 -18.9 -3.5 14.9 18.8 17.2 8.4 -3.8 -39.5 

R-125 -34.8 -19.8 -4.4 13.9 17.8 16.1 6.9 -6.3 -45.8 

R-126 -34.6 -19.6 -4.2 14.1 18.0 16.3 7.2 -5.7 -44.1 

R-127 -35.4 -20.4 -5.0 13.3 17.1 15.4 6.0 -7.7 -48.9 

R-128 -36.1 -21.1 -5.8 12.5 16.2 14.5 4.8 -9.7 -53.9 

R-129 -36.1 -21.1 -5.8 12.5 16.3 14.5 4.8 -9.8 -54.1 

R-130 -30.0 -14.9 0.6 19.0 23.2 21.7 13.7 3.8 -25.1 

R-131 -34.6 -19.5 -4.2 14.1 18.0 16.3 7.1 -6.6 -48.6 

R-132 -34.9 -19.8 -4.4 14.0 17.9 16.4 7.7 -3.7 -35.4 

R-133 -43.1 -28.0 -12.8 5.4 8.9 7.0 -3.6 -20.9 -74.0 

  



 

 

Appendix C Receptor 1/3 Octave Band Levels  

 25 31.5 40 50 63 80 100 125 160 200 250 315 400 500 630 800 1000 1250 1600 2000 2500 3150 4000 5000 6300 8000 10000 

R-1 -64.9 -51.6 -38.9 -38.1 -32.5 -28.0 -26.4 -19.5 -11.5 -4.1 1.5 3.7 -5.7 3.6 8.6 5.7 -2.6 -8.0 -4.6 -12.3 -13.8 -20.5 -32.2 -47.1 -71.7 -81.3 -82.7 

R-2 -64.7 -51.4 -38.8 -38.0 -32.4 -27.9 -26.3 -19.4 -11.3 -4.0 1.6 3.9 -5.6 3.8 8.8 5.9 -2.4 -7.8 -4.4 -12.0 -13.5 -20.1 -31.6 -46.4 -70.8 -81.3 -82.7 

R-3 -64.7 -51.5 -38.8 -38.0 -32.4 -27.9 -26.3 -19.4 -11.3 -4.0 1.6 3.9 -5.6 3.8 8.7 5.9 -2.5 -7.8 -4.4 -12.1 -13.6 -20.2 -31.8 -46.6 -71.1 -81.3 -82.7 

R-4 -64.3 -51.0 -38.3 -37.5 -32.0 -27.4 -25.8 -18.9 -10.9 -3.5 2.1 4.4 -5.1 4.3 9.3 6.4 -1.9 -7.2 -3.8 -11.4 -12.9 -19.6 -31.4 -46.5 -71.3 -81.3 -82.7 

R-5 -64.0 -50.7 -38.0 -37.3 -31.7 -27.2 -25.5 -18.6 -10.6 -3.2 2.4 4.7 -4.8 4.6 9.6 6.8 -1.5 -6.9 -3.4 -10.9 -12.3 -18.8 -30.4 -45.1 -69.6 -81.3 -82.7 

R-6 -63.7 -50.4 -37.7 -37.0 -31.4 -26.8 -25.2 -18.3 -10.3 -2.9 2.7 5.0 -4.4 4.9 9.9 7.1 -1.1 -6.4 -2.9 -10.4 -11.6 -18.0 -29.3 -43.6 -67.6 -81.3 -82.7 

R-7 -63.6 -50.3 -37.6 -36.9 -31.3 -26.7 -25.1 -18.2 -10.1 -2.8 2.8 5.1 -4.3 5.1 10.1 7.3 -1.0 -6.3 -2.7 -10.2 -11.4 -17.7 -28.9 -43.2 -67.0 -81.2 -82.7 

R-8 -63.4 -50.1 -37.4 -36.7 -31.1 -26.5 -24.9 -18.0 -9.9 -2.6 3.0 5.3 -4.1 5.3 10.3 7.5 -0.7 -6.0 -2.4 -9.8 -11.0 -17.2 -28.3 -42.4 -66.1 -81.2 -82.7 

R-9 -63.6 -50.3 -37.6 -36.8 -31.3 -26.7 -25.1 -18.2 -10.1 -2.8 2.9 5.2 -4.3 5.1 10.1 7.3 -1.0 -6.2 -2.7 -10.1 -11.3 -17.5 -28.6 -42.5 -65.9 -81.2 -82.7 

R-10 -49.1 -35.8 -23.1 -22.3 -16.7 -12.1 -10.5 -3.5 4.7 12.1 17.9 20.3 11.1 20.6 25.8 23.3 15.5 10.8 15.4 9.5 10.8 8.4 3.3 -1.6 -11.5 -22.0 -36.8 

R-11 -54.0 -40.7 -28.0 -27.2 -21.6 -17.0 -15.4 -8.4 -0.3 7.1 12.9 15.3 6.0 15.5 20.7 18.1 10.1 5.4 9.7 3.5 4.3 1.3 -4.7 -11.0 -22.9 -36.4 -55.6 

R-12 -58.4 -45.1 -32.4 -31.6 -26.0 -21.4 -19.8 -12.8 -4.7 2.7 8.4 10.8 1.5 10.9 16.1 13.4 5.4 0.5 4.7 -1.7 -1.2 -4.8 -11.7 -19.2 -33.1 -49.5 -72.3 

R-13 -60.2 -47.0 -34.3 -33.6 -28.0 -23.5 -22.0 -15.1 -7.1 0.1 5.6 7.8 -1.8 7.4 12.2 9.2 0.8 -4.6 -1.1 -8.3 -9.0 -14.1 -23.1 -33.1 -50.1 -70.2 -82.6 

R-14 -61.9 -48.6 -35.9 -35.2 -29.6 -25.0 -23.4 -16.5 -8.4 -1.1 4.5 6.8 -2.6 6.8 11.8 8.9 0.7 -4.5 -0.9 -8.1 -8.7 -14.0 -23.5 -34.7 -54.0 -76.6 -82.7 

R-15 -61.6 -48.3 -35.6 -34.9 -29.3 -24.8 -23.1 -16.2 -8.2 -0.8 4.8 7.1 -2.4 7.0 12.0 9.1 0.8 -4.4 -0.8 -7.9 -8.6 -13.9 -23.2 -34.2 -53.1 -75.5 -82.7 

R-16 -61.3 -48.0 -35.4 -34.6 -29.0 -24.5 -22.9 -16.0 -7.9 -0.5 5.1 7.4 -2.1 7.3 12.2 9.4 1.1 -4.1 -0.5 -7.6 -8.2 -13.4 -22.6 -33.3 -51.8 -73.9 -82.7 

R-17 -61.1 -47.8 -35.1 -34.3 -28.8 -24.2 -22.7 -15.8 -7.7 -0.4 5.2 7.5 -2.0 7.3 12.2 9.3 0.9 -4.4 -0.8 -8.0 -8.7 -14.0 -23.2 -33.9 -52.1 -73.7 -82.7 

R-18 -60.6 -47.3 -34.6 -33.9 -28.4 -23.9 -22.3 -15.4 -7.4 -0.2 5.3 7.5 -2.0 7.2 12.0 9.0 0.5 -4.8 -1.4 -8.6 -9.4 -14.7 -23.9 -34.4 -52.0 -72.6 -82.7 

R-19 -60.4 -47.1 -34.4 -33.7 -28.1 -23.6 -22.0 -15.1 -7.1 0.2 5.8 8.1 -1.4 7.8 12.7 9.8 1.5 -3.8 -0.2 -7.3 -7.9 -12.9 -21.8 -31.9 -49.2 -69.9 -82.6 

R-20 -59.5 -46.2 -33.5 -32.7 -27.2 -22.6 -21.0 -14.0 -5.9 1.5 7.2 9.6 0.2 9.7 14.8 12.1 4.1 -0.9 3.2 -3.4 -3.2 -7.2 -14.8 -23.4 -38.7 -57.3 -80.2 

R-21 -59.2 -45.9 -33.2 -32.4 -26.8 -22.2 -20.6 -13.6 -5.5 1.9 7.6 10.0 0.7 10.1 15.3 12.7 4.6 -0.3 3.9 -2.5 -2.2 -6.0 -13.2 -21.3 -36.1 -53.9 -77.7 

R-22 -58.8 -45.5 -32.9 -32.1 -26.5 -21.9 -20.3 -13.3 -5.2 2.2 7.9 10.3 1.0 10.5 15.6 13.0 5.0 0.1 4.3 -2.1 -1.7 -5.3 -12.4 -20.3 -34.7 -51.9 -75.6 

R-23 -58.5 -45.2 -32.6 -31.8 -26.2 -21.6 -20.0 -13.0 -4.9 2.5 8.2 10.6 1.3 10.8 16.0 13.4 5.4 0.5 4.7 -1.6 -1.2 -4.8 -11.7 -19.4 -33.5 -50.2 -73.5 

R-24 -58.2 -44.9 -32.2 -31.4 -25.8 -21.2 -19.6 -12.6 -4.5 2.9 8.6 11.0 1.7 11.2 16.3 13.7 5.7 0.8 5.0 -1.3 -0.9 -4.4 -11.3 -18.9 -32.7 -49.0 -71.9 

R-25 -57.8 -44.6 -31.9 -31.1 -25.5 -20.9 -19.3 -12.3 -4.2 3.2 8.9 11.3 2.0 11.5 16.6 14.0 5.9 1.1 5.2 -1.2 -0.8 -4.4 -11.3 -18.8 -32.6 -48.6 -71.0 

R-26 -57.2 -43.9 -31.3 -30.5 -24.9 -20.3 -18.7 -11.7 -3.6 3.9 9.6 12.0 2.6 12.1 17.2 14.6 6.6 1.7 5.9 -0.5 0.0 -3.4 -10.1 -17.3 -30.5 -45.6 -66.9 

R-27 -57.2 -43.9 -31.2 -30.4 -24.8 -20.3 -18.6 -11.7 -3.5 3.9 9.6 12.0 2.7 12.2 17.4 14.8 6.8 2.0 6.3 0.1 0.8 -2.5 -9.0 -15.9 -28.8 -43.6 -64.6 

R-28 -57.0 -43.8 -31.1 -30.3 -24.7 -20.1 -18.5 -11.5 -3.3 4.1 9.8 12.2 2.9 12.4 17.6 15.0 7.1 2.3 6.6 0.4 1.2 -2.0 -8.4 -15.1 -27.9 -42.4 -63.1 

R-29 -56.8 -43.5 -30.8 -30.0 -24.4 -19.8 -18.2 -11.2 -3.1 4.4 10.1 12.5 3.2 12.7 17.9 15.3 7.4 2.6 7.0 0.8 1.6 -1.5 -7.8 -14.4 -26.9 -41.1 -61.2 

R-30 -51.8 -38.5 -25.8 -25.0 -19.4 -14.8 -13.2 -6.2 2.0 9.4 15.1 17.5 8.2 17.8 22.9 20.4 12.4 7.7 12.0 5.9 6.7 3.6 -2.7 -9.3 -21.7 -35.7 -55.7 

R-31 -52.4 -39.1 -26.5 -25.7 -20.1 -15.5 -13.8 -6.9 1.3 8.7 14.4 16.8 7.5 17.0 22.2 19.6 11.6 6.8 11.1 4.9 5.5 2.1 -4.5 -11.7 -25.0 -40.4 -62.2 

R-32 -54.7 -41.4 -28.7 -27.9 -22.3 -17.7 -16.1 -9.1 -1.0 6.4 12.1 14.5 5.2 14.7 19.9 17.2 9.2 4.4 8.6 2.2 2.6 -1.1 -8.3 -16.1 -30.4 -46.9 -70.1 

R-33 -53.3 -40.0 -27.3 -26.5 -20.9 -16.4 -14.7 -7.8 0.4 7.8 13.5 15.9 6.6 16.1 21.2 18.6 10.6 5.8 10.0 3.6 4.0 0.3 -7.0 -15.1 -29.8 -47.2 -71.6 

R-34 -53.7 -40.4 -27.7 -26.9 -21.3 -16.7 -15.1 -8.1 0.0 7.4 13.1 15.5 6.2 15.7 20.8 18.2 10.2 5.3 9.5 3.1 3.4 -0.5 -7.9 -16.3 -31.5 -49.7 -74.7 

R-35 -54.3 -41.0 -28.3 -27.5 -21.9 -17.3 -15.7 -8.8 -0.6 6.8 12.5 14.9 5.5 15.0 20.1 17.5 9.5 4.6 8.7 2.1 2.3 -1.9 -9.8 -19.0 -35.4 -55.4 -80.2 

R-36 -54.5 -41.2 -28.5 -27.7 -22.1 -17.6 -15.9 -9.0 -0.9 6.5 12.2 14.6 5.3 14.8 19.9 17.2 9.2 4.3 8.4 1.8 1.9 -2.4 -10.5 -20.0 -36.9 -57.8 -81.5 

R-37 -54.7 -41.4 -28.7 -28.0 -22.4 -17.8 -16.2 -9.2 -1.1 6.3 12.0 14.4 5.0 14.5 19.6 17.0 8.9 4.0 8.0 1.4 1.4 -2.9 -11.2 -21.0 -38.4 -60.0 -82.1 

R-38 -52.2 -38.9 -26.2 -25.4 -19.8 -15.2 -13.6 -6.6 1.5 9.0 14.7 17.1 7.8 17.3 22.5 19.9 11.9 7.1 11.4 5.2 5.8 2.4 -4.4 -11.9 -25.8 -41.9 -64.6 

R-39 -50.6 -37.3 -24.6 -23.8 -18.2 -13.6 -12.0 -5.0 3.2 10.6 16.3 18.8 9.5 19.0 24.2 21.7 13.7 9.0 13.4 7.4 8.3 5.3 -0.7 -7.0 -18.9 -32.2 -50.9 

R-40 -50.3 -37.0 -24.3 -23.5 -17.9 -13.3 -11.7 -4.7 3.4 10.9 16.6 19.0 9.8 19.3 24.5 21.9 14.0 9.3 13.7 7.7 8.6 5.6 -0.6 -7.1 -19.5 -33.8 -53.9 

R-41 -50.5 -37.2 -24.5 -23.8 -18.2 -13.6 -11.9 -5.0 3.2 10.6 16.4 18.8 9.5 19.0 24.2 21.7 13.8 9.0 13.4 7.4 8.2 5.2 -1.0 -7.6 -20.2 -34.5 -54.7 

R-42 -51.7 -38.4 -25.7 -24.9 -19.3 -14.8 -13.1 -6.1 2.0 9.4 15.2 17.6 8.3 17.8 23.0 20.4 12.5 7.7 12.0 5.8 6.5 3.2 -3.5 -10.7 -24.3 -40.0 -62.3 

R-43 -50.1 -36.8 -24.1 -23.4 -17.8 -13.2 -11.5 -4.6 3.6 11.1 16.8 19.2 10.0 19.5 24.7 22.1 14.2 9.5 14.0 8.0 9.0 6.2 0.4 -5.5 -16.9 -29.4 -47.1 

R-44 -53.0 -39.7 -27.0 -26.2 -20.7 -16.1 -14.4 -7.5 0.7 8.1 13.8 16.2 6.9 16.4 21.5 18.9 10.9 6.1 10.3 4.0 4.5 0.9 -6.2 -14.0 -28.4 -45.3 -69.1 

R-45 -49.0 -35.7 -23.0 -22.2 -16.7 -12.1 -10.4 -3.4 4.7 12.2 17.9 20.4 11.1 20.6 25.9 23.4 15.5 10.8 15.4 9.5 10.7 8.2 2.9 -2.3 -12.5 -23.5 -38.9 

R-46 -49.0 -35.7 -23.0 -22.2 -16.7 -12.1 -10.4 -3.4 4.7 12.2 17.9 20.4 11.1 20.7 25.9 23.4 15.5 10.9 15.4 9.5 10.8 8.3 3.1 -1.9 -12.0 -22.8 -38.0 

R-47 -50.8 -37.5 -24.8 -24.0 -18.4 -13.9 -12.2 -5.2 2.9 10.4 16.1 18.5 9.3 18.8 24.0 21.4 13.5 8.8 13.2 7.2 8.2 5.4 -0.4 -6.3 -17.8 -30.5 -48.5 

R-48 -52.3 -39.0 -26.3 -25.5 -19.9 -15.3 -13.7 -6.7 1.4 8.9 14.6 17.0 7.7 17.2 22.4 19.8 11.9 7.1 11.4 5.2 5.9 2.6 -3.8 -10.7 -23.6 -38.5 -59.7 

R-49 -50.3 -37.0 -24.3 -23.5 -17.9 -13.4 -11.7 -4.7 3.4 10.9 16.6 19.0 9.8 19.3 24.5 22.0 14.1 9.4 13.9 7.9 9.0 6.4 0.9 -4.7 -15.5 -27.5 -44.4 

R-50 -51.3 -38.0 -25.3 -24.5 -18.9 -14.3 -12.7 -5.7 2.5 9.9 15.6 18.1 8.8 18.3 23.5 20.9 13.0 8.3 12.7 6.7 7.6 4.8 -1.0 -7.0 -18.6 -31.6 -50.0 

R-51 -52.1 -38.8 -26.1 -25.4 -19.8 -15.2 -13.5 -6.6 1.6 9.0 14.7 17.2 7.9 17.4 22.5 20.0 12.0 7.3 11.6 5.5 6.3 3.3 -2.9 -9.4 -21.7 -35.8 -55.9 

R-52 -53.1 -39.8 -27.1 -26.3 -20.7 -16.2 -14.5 -7.5 0.6 8.0 13.7 16.1 6.8 16.3 21.5 18.9 10.9 6.1 10.4 4.2 4.8 1.5 -5.0 -12.1 -25.4 -40.9 -63.0 

R-53 -53.8 -40.5 -27.8 -27.0 -21.4 -16.8 -15.2 -8.2 -0.1 7.3 13.0 15.4 6.1 15.6 20.8 18.2 10.2 5.3 9.6 3.2 3.7 0.2 -6.6 -14.2 -28.2 -44.8 -68.3 

R-54 -54.5 -41.2 -28.5 -27.7 -22.2 -17.6 -15.9 -9.0 -0.9 6.5 12.2 14.6 5.3 14.8 19.9 17.3 9.3 4.4 8.5 2.1 2.5 -1.3 -8.6 -16.7 -31.6 -49.5 -74.4 

R-55 -55.2 -41.9 -29.2 -28.4 -22.9 -18.3 -16.6 -9.7 -1.6 5.8 11.5 13.9 4.6 14.0 19.1 16.5 8.4 3.5 7.6 1.0 1.2 -2.8 -10.4 -19.2 -35.0 -54.3 -79.3 

R-56 -61.6 -48.3 -35.6 -34.8 -29.3 -24.7 -23.1 -16.2 -8.1 -0.8 4.9 7.2 -2.2 7.1 12.1 9.3 1.1 -4.2 -0.5 -7.6 -8.2 -13.4 -22.7 -33.7 -52.5 -75.0 -82.7 

R-57 -61.3 -48.0 -35.3 -34.5 -29.0 -24.4 -22.8 -15.9 -7.8 -0.4 5.2 7.5 -1.9 7.4 12.4 9.6 1.4 -3.8 -0.1 -7.1 -7.6 -12.7 -21.8 -32.4 -50.8 -73.0 -82.7 

R-58 -60.8 -47.5 -34.8 -34.0 -28.5 -23.9 -22.3 -15.3 -7.2 0.2 5.8 8.2 -1.2 8.3 13.3 10.7 2.5 -2.5 1.5 -5.3 -5.4 -9.9 -18.3 -28.0 -45.3 -66.5 -82.6 

R-59 -61.1 -47.8 -35.1 -34.4 -28.8 -24.2 -22.6 -15.7 -7.6 -0.2 5.5 7.9 -1.5 7.9 13.0 10.3 2.2 -2.8 1.1 -5.7 -5.9 -10.5 -19.0 -29.0 -46.8 -68.6 -82.6 

R-60 -61.4 -48.1 -35.4 -34.6 -29.1 -24.5 -22.9 -15.9 -7.8 -0.4 5.2 7.6 -1.8 7.6 12.7 10.0 1.9 -3.2 0.7 -6.1 -6.4 -11.1 -19.9 -30.3 -48.5 -70.9 -82.7 



 

 

R-61 -61.6 -48.3 -35.6 -34.8 -29.2 -24.7 -23.0 -16.1 -8.0 -0.6 5.0 7.4 -2.0 7.4 12.5 9.8 1.7 -3.4 0.5 -6.4 -6.8 -11.6 -20.5 -31.2 -49.8 -72.5 -82.7 

R-62 -61.8 -48.6 -35.9 -35.1 -29.5 -24.9 -23.3 -16.4 -8.3 -0.9 4.7 7.1 -2.3 7.1 12.2 9.5 1.3 -3.8 0.1 -6.9 -7.3 -12.3 -21.5 -32.4 -51.6 -74.7 -82.7 

R-63 -62.1 -48.8 -36.1 -35.3 -29.7 -25.2 -23.5 -16.6 -8.5 -1.1 4.5 6.8 -2.5 6.9 11.9 9.2 1.0 -4.1 -0.3 -7.3 -7.8 -12.9 -22.3 -33.5 -53.1 -76.3 -82.7 

R-64 -60.1 -46.8 -34.1 -33.4 -27.8 -23.2 -21.6 -14.6 -6.5 0.9 6.6 8.9 -0.4 9.1 14.2 11.5 3.5 -1.5 2.6 -4.1 -4.0 -8.2 -16.0 -25.1 -41.3 -61.1 -81.9 

R-65 -60.4 -47.1 -34.4 -33.7 -28.1 -23.5 -21.9 -14.9 -6.8 0.6 6.2 8.6 -0.7 8.7 13.8 11.2 3.1 -1.9 2.1 -4.6 -4.6 -8.9 -17.0 -26.4 -43.1 -63.6 -82.4 

R-66 -60.8 -47.5 -34.8 -34.0 -28.4 -23.8 -22.2 -15.3 -7.2 0.2 5.9 8.3 -1.1 8.4 13.5 10.8 2.7 -2.3 1.7 -5.1 -5.2 -9.7 -18.0 -27.8 -45.0 -66.3 -82.6 

R-67 -61.1 -47.8 -35.1 -34.3 -28.7 -24.2 -22.5 -15.6 -7.5 -0.1 5.6 7.9 -1.4 8.0 13.1 10.4 2.3 -2.7 1.2 -5.6 -5.8 -10.4 -19.0 -29.1 -46.9 -68.9 -82.7 

R-68 -61.4 -48.1 -35.4 -34.6 -29.0 -24.4 -22.8 -15.9 -7.8 -0.4 5.3 7.6 -1.7 7.7 12.8 10.1 1.9 -3.1 0.8 -6.1 -6.4 -11.2 -20.0 -30.5 -48.9 -71.4 -82.7 

R-69 -61.6 -48.3 -35.6 -34.8 -29.2 -24.7 -23.0 -16.1 -8.0 -0.6 5.0 7.4 -2.0 7.4 12.5 9.8 1.7 -3.4 0.4 -6.5 -6.9 -11.8 -20.8 -31.6 -50.4 -73.3 -82.7 

R-70 -62.2 -48.9 -36.3 -35.5 -29.9 -25.3 -23.7 -16.8 -8.7 -1.3 4.3 6.6 -2.7 6.7 11.7 9.0 0.8 -4.3 -0.6 -7.6 -8.2 -13.5 -23.1 -34.7 -54.8 -77.8 -82.7 

R-71 -62.1 -48.8 -36.1 -35.3 -29.7 -25.2 -23.5 -16.6 -8.5 -1.2 4.5 6.8 -2.5 6.9 11.9 9.2 1.0 -4.1 -0.3 -7.3 -7.9 -13.1 -22.6 -34.1 -53.9 -77.1 -82.7 

R-72 -59.7 -46.5 -33.8 -33.0 -27.4 -22.8 -21.2 -14.2 -6.1 1.3 7.0 9.4 0.0 9.5 14.6 12.0 3.9 -1.0 3.1 -3.5 -3.3 -7.3 -15.0 -23.7 -39.5 -58.5 -81.0 

R-73 -59.5 -46.2 -33.5 -32.7 -27.1 -22.5 -20.9 -14.0 -5.8 1.6 7.3 9.7 0.3 9.8 14.9 12.3 4.2 -0.7 3.4 -3.1 -2.9 -6.8 -14.3 -22.9 -38.3 -56.8 -80.1 

R-74 -60.1 -46.8 -34.1 -33.3 -27.7 -23.2 -21.5 -14.6 -6.5 0.9 6.6 9.0 -0.3 9.1 14.2 11.6 3.5 -1.5 2.6 -4.1 -4.0 -8.2 -16.2 -25.4 -41.7 -61.7 -82.0 

R-75 -60.5 -47.2 -34.5 -33.7 -28.2 -23.6 -22.0 -15.0 -6.9 0.5 6.2 8.5 -0.8 8.6 13.7 11.1 3.0 -2.0 2.0 -4.7 -4.8 -9.2 -17.4 -27.0 -44.0 -64.9 -82.5 

R-76 -60.9 -47.6 -34.9 -34.1 -28.6 -24.0 -22.4 -15.4 -7.3 0.1 5.7 8.1 -1.3 8.2 13.3 10.6 2.5 -2.5 1.4 -5.4 -5.6 -10.2 -18.7 -28.8 -46.5 -68.3 -82.6 

R-77 -61.8 -48.5 -35.8 -35.1 -29.5 -24.9 -23.3 -16.4 -8.3 -0.9 4.8 7.1 -2.3 7.1 12.2 9.5 1.3 -3.8 0.1 -6.9 -7.4 -12.5 -21.8 -33.0 -52.5 -75.7 -82.7 

R-78 -59.2 -45.9 -33.2 -32.5 -26.9 -22.3 -20.7 -13.7 -5.6 1.8 7.5 9.9 0.6 10.0 15.2 12.5 4.5 -0.4 3.7 -2.8 -2.6 -6.5 -14.0 -22.4 -37.6 -55.9 -79.4 

R-79 -59.6 -46.3 -33.6 -32.8 -27.2 -22.7 -21.0 -14.1 -6.0 1.4 7.1 9.5 0.2 9.6 14.8 12.1 4.1 -0.9 3.2 -3.3 -3.2 -7.2 -14.9 -23.7 -39.5 -58.6 -81.0 

R-80 -59.9 -46.6 -33.9 -33.1 -27.5 -23.0 -21.3 -14.4 -6.3 1.1 6.8 9.2 -0.1 9.3 14.4 11.8 3.7 -1.2 2.8 -3.8 -3.7 -7.9 -15.8 -24.8 -41.1 -60.8 -81.8 

R-81 -60.3 -47.0 -34.3 -33.6 -28.0 -23.4 -21.8 -14.8 -6.7 0.7 6.4 8.7 -0.6 8.8 13.9 11.3 3.2 -1.8 2.2 -4.5 -4.5 -8.9 -17.2 -26.8 -43.8 -64.6 -82.4 

R-82 -61.3 -48.0 -35.3 -34.6 -29.0 -24.4 -22.8 -15.9 -7.8 -0.4 5.3 7.6 -1.7 7.7 12.8 10.1 2.0 -3.1 0.8 -6.1 -6.4 -11.3 -20.3 -30.9 -49.6 -72.3 -82.7 

R-83 -61.1 -47.8 -35.1 -34.3 -28.8 -24.2 -22.6 -15.6 -7.5 -0.1 5.5 7.9 -1.5 8.0 13.0 10.4 2.2 -2.8 1.1 -5.7 -6.0 -10.8 -19.6 -30.1 -48.4 -70.8 -82.7 

R-84 -58.9 -45.6 -32.9 -32.1 -26.5 -22.0 -20.3 -13.4 -5.2 2.2 7.9 10.3 0.9 10.4 15.5 12.9 4.8 -0.1 4.1 -2.4 -2.1 -6.0 -13.4 -21.6 -36.5 -54.2 -77.8 

R-85 -58.6 -45.3 -32.6 -31.9 -26.3 -21.7 -20.1 -13.1 -5.0 2.4 8.1 10.5 1.2 10.7 15.8 13.2 5.2 0.3 4.5 -2.0 -1.6 -5.3 -12.5 -20.5 -35.1 -52.4 -76.0 

R-86 -58.4 -45.1 -32.4 -31.6 -26.0 -21.5 -19.8 -12.9 -4.7 2.7 8.4 10.8 1.5 10.9 16.1 13.5 5.5 0.6 4.8 -1.5 -1.1 -4.7 -11.8 -19.6 -33.9 -50.7 -74.2 

R-87 -58.4 -45.1 -32.4 -31.6 -26.0 -21.4 -19.8 -12.8 -4.7 2.7 8.4 10.8 1.5 11.0 16.1 13.5 5.5 0.7 4.9 -1.5 -1.1 -4.7 -11.8 -19.7 -34.1 -51.0 -74.5 

R-88 -58.5 -45.2 -32.5 -31.7 -26.1 -21.5 -19.9 -12.9 -4.8 2.6 8.3 10.7 1.4 10.9 16.0 13.4 5.4 0.5 4.7 -1.7 -1.3 -5.0 -12.3 -20.3 -35.0 -52.3 -76.0 

R-89 -58.7 -45.4 -32.7 -31.9 -26.4 -21.8 -20.1 -13.2 -5.1 2.3 8.0 10.4 1.1 10.6 15.7 13.1 5.1 0.2 4.4 -2.1 -1.8 -5.6 -13.0 -21.4 -36.5 -54.5 -78.2 

R-90 -56.3 -43.0 -30.3 -29.5 -24.0 -19.4 -17.7 -10.8 -2.7 4.8 10.5 12.8 3.5 13.0 18.2 15.5 7.5 2.7 6.8 0.4 0.7 -3.1 -10.6 -19.1 -34.5 -53.1 -78.0 

R-91 -59.3 -46.0 -33.3 -32.5 -26.9 -22.3 -20.7 -13.8 -5.6 1.8 7.5 9.8 0.5 10.0 15.1 12.5 4.4 -0.5 3.6 -2.9 -2.8 -6.9 -14.8 -23.8 -39.9 -59.4 -81.4 

R-92 -57.2 -44.0 -31.3 -30.5 -24.9 -20.3 -18.7 -11.8 -3.6 3.7 9.4 11.8 2.4 11.9 17.0 14.3 6.2 1.2 5.2 -1.5 -1.7 -6.3 -14.9 -25.1 -43.0 -64.6 -82.5 

R-93 -57.4 -44.1 -31.5 -30.7 -25.1 -20.5 -18.9 -12.0 -3.8 3.5 9.2 11.6 2.2 11.7 16.8 14.1 6.0 1.0 4.9 -1.8 -2.1 -6.8 -15.6 -26.2 -44.6 -67.2 -82.6 

R-94 -55.2 -41.9 -29.2 -28.4 -22.8 -18.3 -16.6 -9.7 -1.6 5.8 11.5 13.9 4.6 14.0 19.1 16.4 8.4 3.4 7.4 0.7 0.6 -3.9 -12.3 -22.5 -40.4 -62.5 -82.4 

R-95 -55.1 -41.8 -29.1 -28.4 -22.8 -18.2 -16.6 -9.6 -1.5 5.9 11.6 13.9 4.6 14.0 19.2 16.5 8.4 3.5 7.5 0.8 0.7 -3.8 -12.3 -22.5 -40.5 -62.8 -82.5 

R-96 -59.9 -46.6 -33.9 -33.1 -27.5 -23.0 -21.3 -14.4 -6.3 1.1 6.8 9.2 -0.1 9.3 14.4 11.8 3.7 -1.2 2.8 -3.8 -3.7 -8.0 -15.9 -25.1 -41.5 -61.4 -82.0 

R-97 -59.3 -46.0 -33.3 -32.5 -27.0 -22.4 -20.7 -13.8 -5.7 1.7 7.4 9.8 0.5 9.9 15.1 12.4 4.4 -0.5 3.6 -2.9 -2.7 -6.7 -14.4 -23.0 -38.6 -57.4 -80.4 

R-98 -59.4 -46.1 -33.4 -32.7 -27.1 -22.5 -20.9 -13.9 -5.8 1.6 7.3 9.7 0.4 9.8 14.9 12.3 4.3 -0.7 3.4 -3.1 -3.0 -7.1 -14.8 -23.7 -39.6 -58.8 -81.1 

R-99 -59.6 -46.3 -33.6 -32.9 -27.3 -22.7 -21.1 -14.1 -6.0 1.4 7.1 9.5 0.1 9.6 14.7 12.1 4.0 -0.9 3.1 -3.5 -3.4 -7.6 -15.5 -24.7 -41.1 -60.9 -81.9 

R-100 -60.9 -47.6 -34.9 -34.1 -28.6 -24.0 -22.4 -15.4 -7.3 0.1 5.7 8.1 -1.3 8.2 13.3 10.6 2.5 -2.6 1.4 -5.4 -5.7 -10.4 -19.1 -29.5 -47.5 -69.8 -82.7 

R-101 -60.8 -47.5 -34.8 -34.0 -28.4 -23.9 -22.2 -15.3 -7.2 0.2 5.9 8.2 -1.1 8.3 13.4 10.7 2.6 -2.4 1.5 -5.2 -5.5 -10.1 -18.8 -29.1 -47.1 -69.1 -82.7 

R-102 -60.6 -47.3 -34.6 -33.8 -28.2 -23.7 -22.0 -15.1 -7.0 0.4 6.1 8.4 -0.9 8.5 13.6 11.0 2.9 -2.1 1.8 -4.9 -5.1 -9.7 -18.3 -28.5 -46.3 -68.2 -82.6 

R-103 -60.5 -47.2 -34.5 -33.7 -28.1 -23.5 -21.9 -15.0 -6.9 0.5 6.2 8.6 -0.8 8.7 13.8 11.1 3.0 -2.0 2.0 -4.8 -4.9 -9.5 -18.1 -28.2 -46.0 -67.8 -82.6 

R-104 -57.9 -44.6 -31.9 -31.1 -25.5 -20.9 -19.3 -12.4 -4.3 3.1 8.8 11.1 1.8 11.2 16.3 13.6 5.5 0.5 4.4 -2.5 -2.8 -7.6 -16.5 -27.1 -45.3 -67.5 -82.6 

R-105 -57.7 -44.4 -31.7 -30.9 -25.3 -20.8 -19.1 -12.2 -4.1 3.3 9.0 11.3 2.0 11.4 16.5 13.8 5.7 0.7 4.6 -2.2 -2.4 -7.2 -16.1 -26.6 -44.8 -66.9 -82.6 

R-106 -61.9 -48.6 -35.9 -35.1 -29.5 -25.0 -23.4 -16.4 -8.3 -1.0 4.7 7.0 -2.3 7.1 12.1 9.4 1.3 -3.8 0.0 -6.9 -7.4 -12.4 -21.4 -32.4 -51.4 -74.4 -82.7 

R-107 -62.0 -48.7 -36.0 -35.2 -29.7 -25.1 -23.5 -16.6 -8.5 -1.1 4.6 6.9 -2.5 6.9 12.0 9.2 1.1 -4.1 -0.3 -7.4 -8.0 -13.4 -23.2 -35.4 -56.2 -78.9 -82.7 

R-108 -56.6 -43.3 -30.6 -29.8 -24.3 -19.7 -18.1 -11.1 -3.0 4.3 10.0 12.3 3.0 12.4 17.5 14.8 6.6 1.5 5.4 -1.6 -2.1 -7.3 -16.9 -28.7 -49.4 -74.8 -82.7 

R-109 -56.5 -43.2 -30.5 -29.7 -24.1 -19.6 -17.9 -11.0 -2.9 4.5 10.1 12.5 3.1 12.6 17.6 14.9 6.8 1.7 5.6 -1.3 -1.7 -6.7 -16.0 -27.2 -46.8 -71.0 -82.7 

R-110 -53.0 -39.7 -27.0 -26.2 -20.6 -16.0 -14.4 -7.4 0.7 8.1 13.8 16.2 6.9 16.4 21.6 19.0 11.0 6.1 10.3 4.0 4.4 0.7 -6.6 -15.0 -30.2 -48.6 -74.2 

R-111 -53.5 -40.2 -27.5 -26.7 -21.1 -16.6 -14.9 -8.0 0.2 7.6 13.3 15.7 6.4 15.8 21.0 18.4 10.4 5.5 9.7 3.2 3.5 -0.4 -8.0 -16.8 -32.7 -52.3 -78.3 

R-112 -54.1 -40.8 -28.2 -27.4 -21.8 -17.2 -15.6 -8.6 -0.5 6.9 12.6 15.0 5.7 15.1 20.3 17.6 9.6 4.7 8.8 2.3 2.5 -1.7 -9.5 -18.8 -35.4 -55.7 -80.6 

R-113 -54.4 -41.1 -28.4 -27.6 -22.0 -17.4 -15.8 -8.9 -0.7 6.7 12.4 14.7 5.4 14.9 20.0 17.4 9.3 4.4 8.5 2.0 2.1 -2.1 -10.0 -19.4 -36.0 -56.3 -80.8 

R-114 -54.7 -41.4 -28.7 -27.9 -22.3 -17.7 -16.1 -9.2 -1.0 6.4 12.1 14.4 5.1 14.6 19.7 17.0 9.0 4.1 8.1 1.6 1.6 -2.6 -10.6 -20.0 -36.6 -56.9 -81.0 

R-115 -54.6 -41.3 -28.6 -27.8 -22.3 -17.7 -16.0 -9.1 -1.0 6.4 12.1 14.5 5.2 14.6 19.8 17.1 9.1 4.2 8.2 1.7 1.8 -2.3 -10.2 -19.3 -35.5 -55.2 -80.0 

R-116 -54.6 -41.3 -28.6 -27.8 -22.2 -17.7 -16.0 -9.1 -1.0 6.4 12.1 14.5 5.2 14.6 19.8 17.1 9.1 4.2 8.3 1.7 1.9 -2.2 -10.0 -18.9 -34.8 -54.1 -79.2 

R-117 -54.2 -40.9 -28.2 -27.4 -21.8 -17.3 -15.6 -8.7 -0.5 6.9 12.6 15.0 5.6 15.1 20.2 17.6 9.6 4.7 8.9 2.4 2.7 -1.2 -8.6 -16.9 -32.1 -50.2 -75.3 

R-118 -53.7 -40.4 -27.7 -27.0 -21.4 -16.8 -15.2 -8.2 -0.1 7.3 13.1 15.5 6.1 15.6 20.8 18.2 10.2 5.3 9.5 3.1 3.6 -0.1 -7.2 -15.0 -29.4 -46.4 -70.5 

R-119 -53.6 -40.3 -27.6 -26.8 -21.2 -16.7 -15.0 -8.1 0.1 7.5 13.2 15.6 6.3 15.8 20.9 18.3 10.3 5.5 9.7 3.4 3.9 0.4 -6.5 -14.0 -28.0 -44.5 -68.0 

R-120 -55.3 -42.0 -29.3 -28.5 -22.9 -18.3 -16.7 -9.8 -1.6 5.8 11.4 13.8 4.5 13.9 19.0 16.4 8.3 3.4 7.4 0.8 0.9 -3.2 -11.1 -20.2 -36.4 -56.2 -80.6 

R-121 -56.0 -42.7 -30.0 -29.2 -23.6 -19.1 -17.4 -10.5 -2.4 5.0 10.7 13.0 3.7 13.1 18.2 15.6 7.5 2.5 6.4 -0.3 -0.4 -4.9 -13.3 -23.1 -40.5 -62.0 -82.3 

R-122 -54.5 -41.2 -28.5 -27.7 -22.2 -17.6 -15.9 -9.0 -0.9 6.5 12.2 14.6 5.3 14.8 19.9 17.3 9.3 4.4 8.5 2.1 2.4 -1.4 -8.7 -16.9 -32.0 -50.0 -75.1 

R-123 -55.1 -41.9 -29.2 -28.4 -22.8 -18.2 -16.6 -9.6 -1.5 5.9 11.6 14.0 4.6 14.1 19.2 16.6 8.5 3.6 7.7 1.1 1.3 -2.7 -10.4 -19.1 -34.9 -54.2 -79.2 

R-124 -55.8 -42.6 -29.9 -29.1 -23.5 -18.9 -17.3 -10.4 -2.2 5.1 10.8 13.2 3.8 13.3 18.4 15.7 7.6 2.7 6.7 0.0 0.0 -4.3 -12.4 -21.8 -38.6 -59.3 -81.8 



 

 

 

R-125 -56.8 -43.5 -30.8 -30.0 -24.4 -19.9 -18.2 -11.3 -3.2 4.2 9.8 12.2 2.8 12.3 17.3 14.6 6.5 1.4 5.3 -1.6 -1.9 -6.7 -15.6 -26.2 -44.8 -68.0 -82.7 

R-126 -56.6 -43.3 -30.6 -29.8 -24.2 -19.6 -18.0 -11.1 -3.0 4.4 10.1 12.4 3.1 12.5 17.6 14.9 6.8 1.7 5.6 -1.2 -1.4 -6.1 -14.8 -25.0 -43.1 -65.6 -82.6 

R-127 -57.4 -44.1 -31.4 -30.6 -25.0 -20.5 -18.8 -11.9 -3.8 3.6 9.2 11.6 2.2 11.6 16.6 13.9 5.8 0.7 4.5 -2.5 -3.0 -8.1 -17.3 -28.4 -47.9 -72.0 -82.7 

R-128 -58.1 -44.8 -32.1 -31.3 -25.7 -21.2 -19.6 -12.7 -4.6 2.8 8.4 10.8 1.4 10.8 15.8 13.0 4.8 -0.3 3.4 -3.8 -4.5 -10.0 -19.9 -32.0 -52.9 -77.5 -82.7 

R-129 -58.1 -44.8 -32.1 -31.3 -25.7 -21.2 -19.5 -12.6 -4.5 2.8 8.5 10.8 1.4 10.8 15.8 13.1 4.9 -0.3 3.4 -3.8 -4.5 -10.0 -19.9 -32.1 -53.1 -77.6 -82.7 

R-130 -51.9 -38.6 -25.9 -25.1 -19.5 -14.9 -13.3 -6.3 1.8 9.2 15.0 17.4 8.1 17.6 22.8 20.2 12.2 7.5 11.8 5.6 6.2 2.9 -3.7 -10.9 -24.2 -39.6 -61.4 

R-131 -56.5 -43.2 -30.5 -29.8 -24.2 -19.6 -18.0 -11.1 -3.0 4.4 10.1 12.4 3.1 12.5 17.6 14.9 6.7 1.7 5.5 -1.4 -1.9 -6.9 -16.3 -27.7 -47.6 -72.1 -82.7 

R-132 -56.8 -43.5 -30.8 -30.0 -24.4 -19.9 -18.2 -11.3 -3.2 4.2 9.9 12.3 3.0 12.4 17.5 14.9 6.8 1.9 6.0 -0.6 -0.4 -4.4 -11.8 -20.0 -34.5 -51.7 -75.2 

R-133 -65.0 -51.7 -39.0 -38.2 -32.7 -28.1 -26.5 -19.6 -11.6 -4.3 1.3 3.6 -5.9 3.5 8.4 5.6 -2.8 -8.2 -4.9 -12.6 -14.2 -21.0 -32.9 -48.1 -73.0 -81.3 -82.7 


