SUMMARY OF
NOISE RESULTS
Panther Grove Wind Project
December 1, 2020

Agenda
► Introduction
► Noise Overview
► Sound Level Criteria
► Modeling Overview
► Model Parameters / Inputs
► Modeling Results
► Mitigation

Introduction
► Study lead:
•
•
•
•
•

Chris Howell, INCE
BS in Mechanical Engineering, Post-graduate level acoustics coursework
Elected member of Institute of Noise Control Engineering
18+ years noise, 20+ years environmental permitting experience
Acoustical studies for many industries all over the world. Power generation,
aviation, transportation, oil and gas, government installations, etc.
• Over 6 GW wind turbine noise studies across multiple states, approximately
15 projects specifically in Illinois

► Burns & McDonnell overview:
•
•
•
•

Fully-integrated engineering, construction, environmental, & consulting firm
Founded in 1898
Nearly 7,500 employee-owners
Top ranked Power and Transmission and Distribution firm in USA

Acoustics Overview
► Sound Power Level vs Sound Pressure Level
• Sound Power = Energy
• Sound Pressure = Air Pressure Fluctuations

► Frequency (Hz)
► Decibels (dB)
► Equivalent Sound Level (Leq)
► Logarithmic addition: 35 + 35 = 38
► 3-dB, 5-dB, and 10-dB differences

Sound Level Criteria
► Federal
• Noise Control Act of 1972 – EPA mandated a national policy, but later
delegated all authority to local entities (i.e., no applicable Federal limits).

► State
• The Illinois Pollution Control Board (IPCB) regulates noise under Illinois
Administrative Code Title 35, Subtitle H, Chapter I, Part 901 Sound
Emissions Standards for Property-Line Noise-Sources

► Local
• Woodford County Zoning Ordinance Section 28 Wind Energy
Conversion Systems, Chapter VII states that noise shall be regulated
per the IPCB rules and regulations

Sound Level Criteria
IPCB Regulation
► Limits noise based on land classification (Class A, B, or C) of
source and receiver
• Residences are Class A and agricultural land is Class C

► The IPCB Regulation has daytime and nighttime limits for
each octave band
• For this analysis, the nighttime limits (most stringent) were used for
noise from land Class C (ag land/wind turbines) to Class A (nonparticipating residences):
Permissible Source Sound Levels, from Class C to Class A
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Modeling Overview
► CadnaA Noise Modeling Software
• Scaled, three-dimensional program
• Calculates sound propagation based on ISO 9613-2:1996, General
Method of Calculation
• Assesses sound pressure levels based on the octave-band centerfrequency range from 31.5 to 8,000 Hertz

Modeling Parameters / Inputs
► Turbine coordinates
• 86 x V150-4.3
• 76 x GE 5.5-158

► Receptor coordinates
• 673 occupied residences

► Terrain
• 10-foot contours
• Source: USGS Digital Elevation
Model

► Ground attenuation
• Assumed to be semi-reflective even
though the agricultural land is soft
ground that provides attenuation

Modeling Parameters / Inputs
► Noise modeling was performed for each turbine layout:
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► Sound Level Data
•
•
•
•

Provided by wind turbine manufacturers
Used worst-case sound level for each octave band
Uncertainty added to all turbines (0.8 dB added to each turbine)
All turbines operating simultaneously at max level

Modeling Parameters / Inputs
► Conservative Assumptions that were made:
• Model assumes atmospheric conditions favorable for sound propagation
(travels farther)
• Vegetation excluded for conservativeness (no obstructions)
• Maximum sound propagation
• Ground-based moderate temperature inversion (sound can’t escape to
atmosphere)
• Model assumes every direction is “downwind” (not possible)
• Used worst-case sound level for each octave band
• Uncertainty added to all turbines (0.8 dB added to each turbine)
• All turbines operating simultaneously at max level
• Assumed to be semi-reflective even though the agricultural land is soft
ground that would provide attenuation

Modeling Results
► Impacts predicted for every
turbine at every receptor and
logarithmically summed
► Sound contour lines generated
to show overall impact
► Results compared to IPCB
nighttime limits

Modeling Results
Vestas V150-4.3 (1,000 Hz Contour)

Modeling Results
GE 5.5-158 (1,000 Hz Contour)

Modeling Results
► Controlling frequencies for compliance are 1,000 Hz and
2,000 Hz, but all frequencies were analyzed.
► No exceedances expected of any IPCB requirements
► Panther Grove Wind predictive noise modeling demonstrates
compliance with IPCB / Woodford County regulatory
requirements

Mitigation
► PG will maintain noise levels in compliance with the IPCB
regulations as per the modeling presented in the
report/presentation.
► As a further commitment to noise reduction PG will install the
serrated blades (Vestas) and LNTE blades (GE).
► Although none are expected, Panther Grove will respond to
any reasonable noise complaints within 24 hours, taking
measurements as needed. If a noise complaint is verified to
exceed the IPCB regulations, then PG agrees to mitigate the
issue, including curtailing the wind turbine, such that IPCB
regulations are met.
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