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Dear Ms. Jenkins: 

Attached please find Hardin Wind Energy LLC's (Hardin) responses to 
Staffs Data Requests and Interrogatories Request Nos. 31 witii attachment, 
54 and No. 56 with attachment. 

If you have any questions, please call me at the number listed above. 

Sincerely, 

Sally W. Bloomfield 
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Data Requests and Interrogatories, Cont'd. 
Hardin Wind Farm / Invenergy 
December 11,2009 

3L Have any actual (e,g,, existing, day vs. night and season vs, season) ambient noise 
measurements been conducted? If so, what actual values were measured and when were 
the measurements conducted? If not, why not, and does the Applicant plan to conduct 
such measurements? 

Yes, see attached a report discussing ambient noise measurements. 

S4. Please provide the forecasted L„̂ i,t,outside noise levet for all residences within one mile of the 
project area. Please list, in table format and in a corresponding electronic spreadsheet̂  the 
residence address^ contributing turbinefs), distance from the nearest turbine, and measured L90 
nighttime ambient noise level. 

Pease see response to Data Request No. 39. Measured L90 daytime and nighttime by 
reference wind speed at hub height is provided in the table below. Sound levels shown 
below are project wide values. 

Measured Sound Levels Referenced to Wind Speeds at 80m Hub Height 

Sound 
Metric 

Leo 

Lio 

Uo 

Regression Analysis 
Equation 

y = 0.1444x2-0.7975X + 

y = 0.1692x2-0.4268X + 

y = 0.147x2-0.683x + 41.9 

y = 0.1861x2-0.5098X + 

y = 0.1266x2-0.2833X + 

y = 0,l805x2-0.6374x + 

y-0.1078x2-O.I314x + 

y -O. I 578x2-0.5632X + 

Monitoring 
Period 

Day 

Night 

Day 

Night 

Day 

Night 

Day 

Night 

Wind Speed at Hub Height 

Calm 

39.9 

30.7 

41.4 

32.5 

34.5 

29.4 

30.9 

27.5 

4m/s 
(9 mph) 

39.7 

32.0 

41.5 

33.8 

35.5 

30.2 

32.1 

28.2 

5m/s 
0 1 2 
mph) 

40.2 

33.1 

42.2 

34.9 

36.4 

31.2 

33.0 

29.0 

6m/s 
(13.4 
mph) 

41.0 

34.5 

43 1 

36.5 

37.5 

32.5 

34.0 

30.2 

7m/s 
{13.9 
mph) 

42.1 

36.3 

44.3 

38.4 

38.9 

34.2 

35.3 

31.7 

8m/s 
(17.9 
mph) 

43.4 

38.4 

45.8 

40.7 

40.5 

36.3 

36.8 

33.5 

^ World Health Organization Regional Office for Europe. (2009). Night Noise Guidelines for Europe. Retrieved 
from WHO/Europe Web site. http://www.euro.who.int/Doctmient/E92845.pdf 
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55, What forecasted ambient noise level was input to model Figure 08-01 of the application 
and subsequent data request items? 

Figure 08-01 of the application presents Project generated sound, i.e. projected sound levels 
are independent of existing conditions. 

56. Using the actual ambient noise levels instead of forecasted levels, please re^run the model 
and produce a new noise contour map (similar to Figure 08-01 of the application). 

Please see the attached Revised Figure 08-01, which accounts for the cimiulative effects of 
project-generated soimd in conjunction with daytime ambient Leq sound levels imder 
maximum rotational wind speed. As shown in the above table, nighttime ambient Leq soxmd 
levels under maximum rotational wind speed are lower than daytime Leq sound levels. 
Cumulative effects of project-generated sound and nighttime ambient Leq sound levels under 
maximum rotational wind speed would be negligible. 

3486948VI 
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1.0 Introduction 
Hardin Wind Energy LLC ("Hardin Wind") is proposing to construct and operate a wind energy 
facility called the Hardin Wind Farm (the "Project"). The Project is located within Hardin 
County, Ohio and consists of General Electric (GE) xle series wind turbines with a nameplate 
capacity of either 1.5 megawatt (MW) or 1.6 MW and combined total production capacity of 300 
MW. Tetra Tech EC, Inc. ("Tetra Tech**) was retained by Hardin Wind to design and execute a 
baseline sound survey to measure and document the existing ambient soimd environment within 
the project study area. Acoustical modeling and analyses of the project's construction and 
operational phases in support of permitting has been completed by Acentech, Inc., one of the 
leading acoustic engineering consulting firms in the United States. The following technical report 
provides information pertaining to the objectives, survey methodologies, measurement results, 
and the overall conclusions solely for the baseline sound study. 

For wind energy facilities sited in the state of Ohio, the Ohio Power Siting Board (OPSB) Rule 
§4906-17-08(A)(2) defines certification requirements for the assessment of noise that must be 
addressed during the permitting process. The OPSB Rule does not define quantifiable sound 
limits either absolute or relative to existing conditions nor does it specifically require the 
completion of a baseline sound sinvey. This survey was completed as a proactive step by the 
Hardin Wind Farm, utilizing a well established methodology for baseline sound studies 
conducted in conjunction with wind energy facility siting assessments. Data reported may also be 
used in response to fiiture OPSB mterrogatories. 

2,0 Setting 
The Project is located entirely on privately owned lands, located approximately 6.4 kilometers (4 
miles) south of the Town of Ada and 4.8 kilometers (3 miles) west of the Town of Kenton. The 
Project is close to Ohio State Route 309, which is located just north of the project boundary and 
runs east-west. The project site is west of Dodds Road (Township Road 65) in McDonald, Hardin 
County Ohio. According to the United States Geological Survey (USGS), elevation of the project 
site ranges from approximately 297 to 303 meters (975 to 995 feet) above mean sea level. In 
general the topography in the immediate vicinity of the site appears to slope gentiy to the 
northwest toward the Scioto River. 

The main enterprises within the project site are agriculture, gram fanning and some livestock 
production and dairying. Residences are scattered throughout the project site with a more densely 
populated area in the village of McGuffey. Patches of trees and shrubs exist throughout the 
project site and are found primarily between agricultural fields, in drainages, and as wind shelter 
belts around homesteads. Figure 1 presents the project site, locations of the baseline monitoring 
positions, project wind turbine layout and existing noise sensitive areas (NSAs). 
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3.0 Acoustic Terminology and Definitions 
All sounds originate with a soiuee whether it is a human voice, motor vehicles on a roadway, or a 
wind turbine. Sound energy propagates through a mediimi where it is sensed and then interpreted 
by a receiver. A sound source is defined by a sound power level (L^), which is independent of 
any external factors. By definition, sound power is the rate at which acoustical energy is radiated 
outward and is expressed in units of watts (W). Sound energy travels in the form of a wave, a 
rapid fluctuation or oscillation of air pressure above and below atmospheric pressure. A soimd 
pressure level (Lp) is a measure of this fluctuation at a given receiver location and can be obtained 
through the use of a microphone or calculated from information about the source sound power 
level and the surrounding environment. A source sound power level cannot be measured directly. 
It is calculated fi-om measurements of sotmd intensity or sound pressure at a given distance from 
the source outside the acoustic and geometric near-field. 

Sound levels are described on a logarithmic scale to account for the large range of pressure that 
the human ear can perceive, and is expressed in units of decibels (dB). A decibel is defined as the 
ratio between a measured value and a reference value usually corresponding to the lower 
threshold of human hearing defined as 20 micropascals (^Pa). Conversely, sound power is 
referenced to 1 picowatt (pW). Broadband sound includes sound energy summed across the 
frequency spectrum. In addition to broadband sound pressure levels, an acoustic assessment may 
also include the analysis of the various frequency components of the sound spectrum to determine 
tonal characteristics or low frequency noise components. The unit of frequency is Hertz (Hz), 
measuring the cycles per second of the sound pressure waves, and typically the frequency 
analysis examines 11 octave (or 1/3 octave) bands from 16 Hz (low) to 16,000 Hz (high). 

Sound is typically composed of acoustic energy encompassing a wide range of fiequencies, 
referred to as the frequency spectra; however, the human ear does not interpret the sound energy 
from each frequency as equally loud. The A-weighting filter attenuates low and high frequency 
energy to simulate the hearing response of the human auditory system. This weighting system has 
also been adopted in the evaluation of environmental sound levels and is the most widely 
accepted descriptor for community noise impact assessments. Sound levels that are A-weighted to 
reflect human response are presented as dBA in this report. 

An inherent property of the logarithmic decibel scale is that the sound pressure levels of two 
separate sources are not directly additive. For exan^le, if a sound of 50 dBA is added to another 
sound of 50 dBA, the result is a 3-decibel increase (or 53 dBA), not an arithmetic doubling of 100 
dBA. The human ear does not sense changes in the sound pressure level as equal changes in 
perceived loudness. 
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Scientific research demonstrates that the following general relationships hold between sound 
level and human perception for two broadband sound levels with the same or similar frequency 
characteristics: 

• I dBA is the practically achievable limit of the accuracy of sound measurement systems 
and corresponds to an approximate 10 percent variation in sound pressure. A 1 dBA 
increase or decrease is a non-perceptible change in sound. 

• 3 dBA increase or decrease is a doubling (or halving) of acoustic energy and it 
corresponds to the threshold of perceptibility of change in a laboratory envuxinment. In 
practice, the average person is not able to distinguish a 3 dBA difference in 
environmental sound outdoors. 

• 5 dBA increase or decrease is described as a perceptible change in sound level and is a 
discemable change in an outdoor environment. 

• 10 dBA increase or decrease is a tenfold increase or decrease in acoustic energy but is 
perceived as a doubling or halving in sound (i.e., the average person will judge a 10 dBA 
change in sound level to be twice or half as loud). 

Sound can be measured, modeled, and presented in various formats, with the most common 
metric being the equivalent sound level (Leq). The Leq value is the energy averaged sound level 
and is defined as the steady, continuous sound level, over a specified time, which has the same 
acoustic energy as die actual varying sound levels over the same time. The equivalent sound level 
has been shown to provide both an effective and uniform method for comparing time-varying 
sound levels and is widely used in acoustic assessments of wind energy facilities. Community 
sound levels are also often described in terms of the day-night averaged sound level (Ldn), which 
accounts for the increased potential for annoyance that comes with elevated sound levels at night. 

The statistical sound levels (L%) provide the sound level exceeded for that percentage of time 
over the given measurement period. An Lio level is often referred to as the intrusive noise level 
and is the A-weighted sound level that is exceeded for 10 percent of the time during a specified 
measurement period. The L90 level is the A-weighted sound level that is exceeded for 90 percent 
of the time during the measurement time period. The L90 can be thought of as the quietest 10 
percent of any time period and is often referred to as the residual sound level. The Leq, Ldn and L% 
metrics and percentile statistical sound levels are broadband. 

The United States Environmental Protection Agency (USEPA) has published estimates of various 
outdoor sound pressure levels and acoustic environments and are presented in Table 1 in terms of 
the yearly day-night averaged sound level (Ldn)* 
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Table 1 Various Indoor and Outdoor Sound Pressure (LP) Levels 

LdnindB Outdoor Location 

- . 9 0 - -

- 5 0 -

- 4 0 - ^ 

Apartment Nect to Freeway 

3/4 MHe From Touchdown at M a ^ Airport 

Downtown With Some Construction Activity 

Urban High Density Apartment 

Urban Row Housing on Major Avenue 

Old Urban Residential Area 

Wooded Residential 

Agricultural Crop Land 

Rural Residential 

WlldenDess Ambient 

- 3 0 -

Notes: 

^Pa - Micropascals describe sound pressure levels (force/area). 
dBA - A-weighted decibels describe sound pressure on a logarithmic scale referenced to 20 pPa. 
Reference: USEPA, Protective Noise Levels. Condensed Version of EPA Levels Document. Publication 
EPA-550/9-79-100. November 1978. 
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Table 2 Acoustic Terms and Definitions 

Term 

Noise 

Sound Pressure Level (Lp) 

Sound Power Level (Lw) 

A-Weighted Decibel (dBA) 

Unweighted Decibels (dBL) 

LEQ 

Lgo 

LDN 

Octave Bands 

Broadband Noise 

Masking 

Frequency (Hz) 

LOW Frequency Noise 

Definitioa 

Typically it is unwanted sound. This word adds the subjective response of humans to 
the physical phenomenon of sound. The implied use of the term noise is for when 
negative effects or responses on people are known to occur. 

Pressure fluctuations in a medium. Sound pressure is measured in decibels referenced 
to 20 microPasrals the approximate threshold of human perception to sound at 1000 
Hz. 

The total acoustic power of a noise source measured in decibels referenced to 10"'̂  
watts. Sound power is independent of the environment. Wind turbine manufecturer 
noise specifications are provided in these terms as sound power is independent of 
environment. 

Environmental sound is typically composed of acoustic energy across all frequencies 
(Hz). To compensate for the auditory frequency response of the human ear, an A-
weighting filter is commonly used for describing environmental sound levels. Sound 
levels that are A-weighted are presented as dBA in this report. 

Unweighted sound levels are referred to as linear. Linear decibels are used to 
determine a sound's tonality and to engineer solutions to reduce or control noise as 
techniques are different for low and high frequency noise. Sound levels that are linear 
are presented as dBL in this report. 

The equivalent continuous sound level. The notional sound pressure level that would 
cause the same sound energy to be received as that due to tfie actual (fluctuating) 
sound over the same total duration. 

The dBA level exceeded N % of the time, for example, L90, the dBA level exceeded 
90% of the time, is commonly used to estimate residual background noise levels. 

A 24-hour I ^ , except 10 dB is ackled to all levels measured between the hours of 2200 
and 0700 to account for higher sensitivities to noise during nighttime. 

The audible range of humans spans from 20 to 20,000 Hertz and is typically divided 
into the octave band center frequencies (Hz) from 16 to 16,000 Hz. 

Noise which covers a wide range of frequencies within the audible spectra, i.e. 200 to 
2000 Hz. 

Interference in tfie perception of one sound by the presence of another sound. At 
elevated wind speeds, wind generated noise and leaf rustle will mask wind turbine 
sound levels which remain relatively constant. 

The rate of oscillation of a sound, measured in units of Hertz (Hz) or kilohertz (kHz). 
One hundred Hz is a rate of one hundred times per second. The frequency of a sound 
is the property perceived as pitch: a low-frequency sound (such as a bass note) 
oscillates at a relatively slow rate, and a high-frequency sound (such as a treble note) 
oscillates at a relatively high rate. For comparative purposes, the lowest note on a full 
range piano is approximately 32 Hz and middle C is 261 Hz. 

The frequency range of 20 to 200 Hz is typically defined as low frequency noise. At 
sufficiently high levels, low frequency noise can cause vibrations in structures and 
physiological effects in humans. Low frequency noise is generally associated with 
older wind turbines with downwind rotor configurations. 

Notes: Compiled by from multiple technical and engineering sources 
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4.0 OPSB Noise Rule and Requirements 

The OPSB, which has jurisdiction over the installation of energy capacity and transmission 
infrastructure in the state, has developed rules applicable to all utility-scale wind energy facilities, 
which are codified in the Ohio Administrative Code. A regulatory review completed by Acentech 
Inc., did not identify any applicable ordinances or bylaws on the county or local level. 

The OPSB §4906-17-08(A)(2) provides certification requirements for noise that must be 
adequately addressed during both project construction and operation. Subsection (A) Health and 
safety of Sec. 4906-17-08 Social and ecological data, require the applicant to be address the 
following: 

• 4906-17-08(A)(2)(a): construction noise levels expected at the nearest property boundary 
including: 

(i) Dynamiting activities. 

(ii) Operation of earth moving equipment. 

(iii) Driving of piles. 

(iv) Erection of structures. 
(v) Truck traffic. 
(vi) Installation of equipment 

• 4906-17-08(A)(2)(b): For each turbine, evaluate and describe the operational noise levels 
expected at the property boundary closest to that turbine, under both day and nighttime 
conditions. Evaluate and describe the cumulative operational noise levels for the wind 
facility at each property boundary for each property adjacent to the project area, under 
both day and nighttime operations. The applicant shall use generally accepted computer 
modeling software (developed for wind turbine noise measurement) or similar wind 
turbine noise methodology, including consideration of broadband, tonal, and low-
frequency noise levels expected at the nearest property boundary during both day and 
nighttime conditions 

• 4906-17-08(A)(2)(c): Indicate the location of any noise-sensitive areas (NSAs) within 
one mile of the proposed facility. 

• 4906-l7-08(A)(2)(d): Describe equipment and procedures to mitigate the effects of noise 
emissions from the proposed facility diiring construction and operation. 

The OPSB §4906-17-08(A)(2) does not provide quantitative nimierical decibel limits that would 
be directly applicable to the Project. In the absence of decibel limits that define thresholds relative 
to existing conditions, titere is no apparent OPSB requirement to conduct a baseline sound survey 
in support of permitting wind ener?v facilities in the state of Ohio. Hardin Wmd has chosen to 
undertake the proactive step to complete a baseline survey to respond to possible future data 
requests and interrogatories during the permitting process. 
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5.0 Methodology 
Following review and careful consideration of the wind turbine array and locations of NSAs, and 
direct consultation with Hardm Wind Farm Project Management, Tetra Tech completed a series 
of calibrated baseline sound measurements at four discrete NSAs. The baseline sound 
measurements were made for duration of three weeks, from November 10 to December 1, 2009. 
The primary goal of the baseline monitoring program is to collect data at multiple wind speeds 
and directions, ranging from calm to wind turbine operating at cut-in through full rotational 
speed. Tetra Tech has estimated that approximately 1,500 to 2,000 data points comprise a 
statistically sufficient dataset to characterize the existmg acoustic environment across the project 
site. Extensive experience on many wind facilities in the U.S. and Canada indicates that an 
adequate sampling of ambient sound levels at all relevant wind speeds can reasonably be 
expected to be obtained during a given two week monitoring period, weather permitting. 

5.1 Acoustic Measurement Instrumentation 
All measurements were taken widi a Larson Davis 831 real-time sound level analyzer equipped 
with a PCB model 377B02 1/2" precision condenser microphone. This instrument has an 
operating range of 5 dB to 140 dB, and an overall frequency range of 16 to 20,000 Hz and meets 
or exceeds all requirements set forth in the American National Standards Institute (ANSI) 
standards for Type 1 sound level meters for quality and accuracy (precision). Prior to, and 
immediately following the measurement session, the sound analyzers were calibrated (no level 
adjustment was required) with two ANSI Type 1 calibrators which have an accuracy traceable to 
the National Institute of Standards and Technology (NIST). The maximum observed calibration 
drift ranged from -O.l dB to +0.2 dB, which is well within tolerances expected for a long term 
baseline sound survey. 

The Larson Davis 831 sound level analyzer is designed for service as a long-term environmental 
sound level data logger measuring the A-weighted sound level. Each sound level analyzer used 
was enclosed in a weatherproof case and equipped with a self-contained microphone tripod. The 
microphone and windscreen were tripod-mounted at an approximate height of 1.5 to 1.7 m (4.9 to 
5.6 ft) above grade away from effects of groxmd level rustling vegetation and fallen leaves. 

When sound measurements are attempted in the presence of elevated wind speeds, extraneous 
noise can be self generated across the microphone. Ah blowing over a microphone diaphragm 
creates a pressure differential and turbulence. All soimd level analyzer microphones were 
protected from wind-induced self-noise effects by an oversized 180 mm (7") diameter foam 
windscreen made of specially prepared open-pored polyurethane. By using this specialized 
environmental windscreen, the pressing gradient and turbulence is moved fiarther away from the 
microphone, minimizing self-generated noise. Each sound analyzer was programmed to measure 
and log broadband A-weighted sound pressure levels in ten and one-minute time intervals, 
including a number of statistical parameters such as the average Leq maximum Lmax, and statistical 
L% sound levels. Data was collected for 1/1 and 1/3 octave band data spanning 6.3 Hz to 20 kHz 
and immediately downloaded to a computer following the measurement session for the purposes 
of storage and frirther analysis. All instrumentation was laboratory calibrated within the previous 
12 month period with calibration documentation provided in the Technical Appendix. 
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5.2 Meteorological Measurement Instrumentation 
The long-term sound level monitoring stations were deployed on November 10th, 2009 with 
measurements and data collection extending through the end of the month of November. 
Regional temperature, wind speed/direction, and precipitation data were obtained from the 
National Weather Service meteorological station observed in nearby Lima, Ohio. These data 
helped confirm that weather conditions were conducive for the collection of accurate monitoring 
data with no prolonged precipitation events. Precipitation events were limited to approximately 
15% of the total measurement period. Subsequently, sound data collected during these periods of 
inclement weather were systematically removed from the dataset. 

Onsite meteorological towers measured site-specific wind speed and data logged for the entire 
baseline sound survey period. The meteorological towers were installed and are operated by 
DNV Global Energy Concepts Inc. (formerly Global Energy Concepts, LLC) to collect, quality 
control (QC), validate, summarize, and transmit data for three 60-m meteorological towers. One 
60-m XHD tower, provided by NRG Systems, is identified as Site 4426. Wind Energy Services, 
Inc. of Westfield, Indiana, installed the tower on June 11, 2008, under contract with DNV-GEC. 
At site 4427, another 60-m XHD tower provided by NRG Systems, was installed by Hardin Wind 
Met Central on March 26, 2009. Lastly, at Site 4428 a final 60-m XHD tower provided by NRG 
Systems, under contract with Hardin Wind. A detailed summary of meteorological measurement 
equipment employed is provided in the Technical Appendix. 

5.3 Monitoring Positions 
At the time of the field survey, tiie number of wind turbines and theu: locations were not fmalized. 
Reviewing die distribution of landowners who had optioned to become project participants, the 
general extent of the project area was known. Four monitoring stations were carefully sited to 
encompass all major geographical sectors within the project footprint. Long-term unattended 
baseline monitoring stations were deployed within 20 to 30 meters (66 to 98 feet) of a residential 
structure with their position secured by fastening the monitoring station to a fencepost or other 
stationary object. The measurement sites are representative of various residential homestead 
configurations including outbuildings and different types and amounts of vegetation in proximity 
to the residential structure. The monitoring positions (MPs) were located far from extraneous 
background noise such as busy highways, rail corridors, and industrial facilities. By comparing 
results at the four measurement sites, the objective is to analyze and employ the cumulative data 
set to accurately represent the overall acoustic environment across the entfre project site. 

The project area can be broadly described as rural agricultural and can be further characterized as 
consisting mostiy of farms on larger tracts of land uregularly interspersed with scattered 
residences on smaller parcels. The distribution of residential uses is fairly sparse but there are 
several areas of modestly higher densities. The site topography is essentially flat with some 
rolling hills. There are croplands and patches of wooded ai^as throughout the site and the 
majority of homes and farmsteads have at least a few trees located in proximity to the residential 
structure. All properties immediately abut active cropland; however, with the exception of MP 3, 
harvesting was completed prior to equipment deployment. 

Figures 2 through 9 present photographs of each of the monitoring stations. Aerial orthophotos 
show areas of vegetation in green hatching. The location of the monitoring station in the yard is 
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shown in red. The figures present photographs of the monitoring station relative to the primary 
residential structure and the viewpoint from the monitoring station in the direction of the 
proposed project. The four MPs are further identified by address and acoustic measurement serial 
numbers below: 

Monitoring Position I: # 7280 Township Road 120 
Alger, OH 45812 
Serial No. (S/N): 1708 

Monitoring Position 2: # 12074 Township Road 95 
Kenton, OH 43326 
S/N:1580 

Monitoring Position 3: # 15757 Township Road 95 
Kenton, OH 43326 
S/N: 1496 

Monitoring Position 4: # 13657 Dodds Road (Township Road 130) 
Alger, OH 45812 
S/N: 1670 
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Figure 3 Photographs of Monitoring Position I 

Photograph in the direction of the primary residential structure. Sound monitoring station 
shown in foreground secured to a swing set (not in use during test measurements). 

Photograph taken in the direction of the proposed Project. 
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Figures Photographs of Monitoring Position 2 

Photograph taken in the direction of the primary residential structure. Sound monitoring 
station shown in foreground secured to fence section. 

Photograph taken in the direction of the proposed Project. 
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Figure 7 Photographs of Monitoring Position 3 

Photograph taken in the direction of the primary residential structure. Sound monitoring 
station shown in foreground secured to a garden fence. 

Photograph taken in the direction of the proposed Project. 
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Figure 9 Photographs of Monitoring Position 4 

Photograph taken in the direction of the primary residential structure. Sound monitoring 
station shown in foreground with microphone extending above lamp post used as a support 
structure. 

Ik A 

^WHft-5' W^''-'-"' " i ^ ^ 

Photograph taken in the direction of the proposed Project. 
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Figure 9 Photographs of Monitoring Position 4 

Photograph taken in the direction of the primary residential structure. Sound monitoring 
station shown in foreground with microphone extending above lamppost used as a support 
structure. 

Photograph taken in the direction of the proposed Project. 
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6.0 Sound Survey Results and Conclusions 

The purpose of a baseline sound survey is to determine the regularly occurring average and residual 
background sound levels that are consistently present in the project area. To accomplish this several 
sound metrics are measured during the long term baseline sound survey, which are then correlated with 
wind speed employing a statistical regression analysis. 

The site for the Hardin Wind Farm is rural and largely an agriculturally based land use area. The principal 
source of anthropogenic and natural noise in die vicinity of the baseline monitoring stations was 
intermittent traffic on nearby roadways, wind generated noise during elevated wind conditions, periodic 
human activity, farming operations, and natural soimds. The field siu^ey was carried out during the late 
fall and early winter season to avoid leaf rustle and insect noise (e.g., cicadas, crickets, etc.) as occurs 
during warmer periods, which can contribute to elevated environmental soimd levels and negative 
correlation effects. 

A somewhat unique acoustic characteristic of wind energy facilities, as compared to other types of 
commercial, industrial, and farming sound sources, is that wind turbines generate sound limited to time 
periods only with sufficiently high wind speeds at hub height to cause the rotor blades to rotate. This 
minimal wind speed condition is referred to as the cut-in wind speed. During other time periods when 
winds are calm, noise generated by wind energy facilities is minunal, generally limited to substation 
transformers, activity at the Operations and Maintenance buildmg HVAC and support equipment, and 
project maintenance. A regression analysis correlating wind speeds to measured sound levels is completed 
to avoid invalid comparisons of wind turbine noise with ambient noise. For example, it would be 
incorrect to compare the maximum turbine noise level which occurs at elevated wind speeds with the 
minimum background noise level during calm wind conditions when a wind turbme would most likely 
not be operational and therefore not creating any noise. 

This wind speed dependent sound source and background sound relationship is also of importance as 
worst case operational conditions in terms of incremental increase relative to ambient typically do not 
occur at maximum wind turbine rotational speeds, but at some operational wind speed between cut-in and 
maximum rotational. Therefore, when calculatmg an increase in ambient sound level resulting from 
project operations, the ambient sound level relative to wind speed should be considered in an acoustic 
modeling analysis to provide the most accurate comparative results. Comparisons of worst case operating 
conditions in terms of noise output to lower wind speed or L90 ambient sound, will likely overstate project 
impacts. At wind speeds higher than 8 m/s (18 mph), background sound levels continue to increase, but 
the wind turbine sound emissions will remain relatively constant (or decrease slightly) until the wind 
turbine reaches cut-out wind speeds. 

Hardin Wind provided wind speed data from the three on-site meteorological towers (as described in 
Section 5.2) and a map showmg roughness length values throughout the project area. The roughness 
length represents the surface friction imposed on boundary layer winds, in contact with the earth's 
surface, and is dependent on die unevenness of the terrain, the presence of obstacles, and the topography 
of the landscape. To accurately characterize the local meteorology, the wind velocity data were scaled up 
to hub height using site-specific roughness length, which was then incorporated into the regression 
analysis. Average wind speeds at hub height during the sound survey ranged from near calm to 14.5 m/s 
(32.4 mph). 
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Several statistical sound levels were measured in consecutive 10 minute intervals over the entfre survey. 
Of these, the average (L^) and residual (L90) levels are the most meaningful. Envfronmental noise is 
typically not steady and continuous, but constantly varies over time. The average, or equivalent energy 
sound level (Leq), is the 'average' sound level over each measurement interval and is representative of the 
typical sound level most likely to be observed at any given moment. Periods commonly used to analyze 
Leq sound level measurements and descriptors, includmg the calculation of Ldn, are daytime (07:00 to 
22:00) and nighttime (22:00 to 07:00). The measurement data were segregated into daytime and 
nighttime periods to account for diurnal variation. The daytime Leq is the 15-hour A-weighted energy 
equivalent sound level, denoted as Loay and the 9-hour nighttime Lgq as LNight- Figures 10, 11, 12, 13, and 
14 present plots showing the time histories and regression analyses of ambient sound levels during 
daytime and nighttime monitormg periods for the four MPs and on a cumulative basis. The wind speed 
versus sound pressure level relationship shows that Leq sound levels in the project study area are largely 
driven by natural, wind induced sounds. 

The L90 statistical soimd level is commonly used to conservatively quantify the regularly occurring 
background sound levels. The L90 is the sound level exceeded during 90% of the measurement mterval 
and has the quality of filtering out short term noise events thereby describing residual background levels 
(i.e., it is the quietest 10% of a given measurement period). This consistently present background level 
may be used as conservative baseline for evaluating the audibility of a new source. The summary of L90 
data analyses for the four MPs and cumulatively are provided in Figures 15 through 19. 

The lO-minute Lgq and L90 sound levels were correlated to wind speed (m/s) at the reference 80 meter 
(262 feet) hub height using a regression analysis and the best fit correlation coefficient using a second 
order polynomial equation. The scattering and R̂  coefficient is expected and likely caused by noise 
associated with periodic aircraft flyovers, and short-term natural sounds such as wildlife and cattie, in 
addition to anthropogenic activity. Short term agricultural activities such as harvesting and the effect of 
diurnal wind shear may also act as contributing factors to the scatter seen at the monitoring sites. 

The results reveal that Lgq sound levels range from a minimum of 32.8 dBA (nighttune) at 4 m/s 
representative of the approximate wind turbine cut-in wind speed and mcrease to 42.5 dBA (daytime) at 8 
m/s representative of wind turbine full rotational speed at MP 1, for example. Similar results are shown 
for other MPs and using the L90 descriptor, indicating the relative acoustic homogeneity across the project 
site, with residences exposed to both similar noise sources and overall background sound levels. The 
results of the regression analysis equations and results for all descriptors including Lio and L50 for the 
four MPs are presented in Tables 3, 4, 5, and 6. Table 7 presents the regression equation and results for 
the project site on a cumulative basis. 

The overall findings of the Hardin Wind Farm baseline sound survey are as follows: 

• The project site is generally characterized as rural agricultural and existing ambient sound levels 
are relatively low, although sound levels may be sporadically elevated in localized areas. 
Overall, sound levels across the entire project site were found to be largely homogenous. 

• Using a standard statistical regression data analysis approach, background sound levels, defmed 
by the L90 descriptor, were found to range from 27.5 dBA during wmd turbines operating at cut in 
up to 36.8 dBA at wind speeds of sufficient strength for maximum rotational speeds at all 
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monitoring positions. The energy average Leq sound levels ranged from 30.7 dBA to 43.4 dBA 
under the same wind conditions. 

• For the worst case operational condition in terms of received sound levels, inclusive of both 
existing conditions and project wind turbine contributions, the measured baseline sound levels 
were lower than estimated values as provided in the Acentech acoustic assessment. This means 
that received sound levels at NSAs, as provided in the Acentech acoustic assessment, represent a 
conservative set of analysis results when compared to absolute noise thresholds. Therefore, no 
additional acoustic analysis is warranted unless substantial changes to the project layout were to 
occur. 

END OF REPORT TEXT 
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Figure 10 Monitoring Station 1 - Summary of Analyses of Measured LEQ Sound Pressure Levels 
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Figure 11 Monitoring Station 2 - Summary of Analyses of Measured LEQ Sound Pressure Levels 
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Figure 12 Monitoring Station 3 - Sunmiary of Analyses of Measured LEQ Sound Pressure Levels 
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Figure 13 Monitoring Position 4 - Summary of Analyses of Measured LEQ Sound Pressure Levels 
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Figure 14 Summary of Analyses of Measured LEQ Sound Pressure Levels for All MPs 
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Figure 15 Monitoring Station I - Summary of Analyses of Measured L90 Sound Pressure Levels 
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Figure 16 Monitoring Station 2 - Summary of Analyses of Measured L90 Sound Pressure Levels 
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Figure 17 Monitoring Station 3 - Sunmiary of Analyses of Measured L90 Sound Pressure Levels 
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Figure 18 Monitoring Station 4 - Summary of Analyses of Measured L90 Sound Pressure Levels 
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Figure 19 Summary of Analyses of Measured L90 Sound Pressure Levels for All MPs 
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ĉ  
^ 

1 

S 
i 
+ 

i 
d 

1 

• M 

CJ 
H 
i ^ 

• ^ 

?̂  

'̂ . 
:̂  

v% 

^ 

O 
r i 
m 

p-

s 

t 

1 
s + 

i 
d 

^ 
1 
d 

>% 

J 

oe 

:§ 

i * t 

5 

• 

i 

•0 
•̂  • * 

•<r 

5 

1 

» 
? 
+ 

d 

2 
d 
u 
>. 

1^ 

i 

• * 

s; 

• w ^ ^ 

w 

« 

* 
^ 

e t 
r i 
rt 

M% 

Si 

1 

S 
PI 
+ 

1 
d 

I 

^ 

1 
d 
)i 
> Y 

s 
^ 

<n 

§ 

O S 

s; 

V I 

P; 

"/̂  
v i 
m 

'̂ . 
3? 

i 

S 
;̂  
+ 

s 
o 

t 

1 
d 
1) 
> i 

f ^ 

;̂  

•̂  
s 

•^ 

Pi 

<M 

s 

• v 
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It TETRATECH EC, 
Baseline Sound Survey 

Hardin Wind Farm 

Meteorological Measurement Instrumentation 

Locat ion S u m m w y 

Site Humb«r 
4426 
4427 
4438 

Tower T v M 
NRO 60-m XHD 
HRO 60-m XHD 
NRQ 60-m XHD 

hKtaBation OafeK 
Jun«11.2008 

Maioh26.2000 
Mays, 2009 

Toi»«rCf>oni fHlMlWGS84k 

N 40« 37.006' 
N 40" 40.130' 
N 40* 39.273* 

Lonoilude 
W83» 44.180* 
Wa3»44. l74 ' 

wa3«47.eor 

Btva t ton 
309 m (1.002 ft) 
207 m (074 ft) 
287 m (074 m 

Sensor Summary 

MRS #40 Anem. 
NRG #40 An«m. 
^4RG #40 An»m. 
NRG #40 Anem 
NRG #40 An«m 
NRG #2CQP Van* 
NRG #11 OS Temp 

' S i t * 4426 

Quanttv 
2 
1 
1 
1 
1 
2 
1 

Nominal SeiMor 
He ioM lm l 

00 

^ 
40 " 
30 
20 

59.30 
3 

Actual S«ff»or 
Height (ml 

98 

^ 
40 
33 
20 

S3.47.9 
3 

Sensor 
Orientation r )» 

î oTiSo 
180 
180 
180 
180 
0 
0 

Boom 
L m a t t i l m l 

i.i 
1-5 
1.5 
1.5 
1.0 
1.5 

Sensor Summary 

NRG #40 Anem. 
NRQ #40 Anem 
NRQ#40Anem_ 
NRG #40 Anem. 
NRG #2C0P Vane 
NRG#110STemD 

- S i t e 4427 

Quantity 
Nominal Sensor 

HeiBMImt 

80 
40 
29 

99.90 

3 

Actual Sensor 
Hs isht lm) 

98 
90 
40 
29 

92.479 

3 

Sensor 
Orientatiori n * 

182 
182.270 

182 
0 

, 1 „ , 

fteoM 
U n g t i i ( m ) 

2-4 
Z 4 
2.4 
2-4 
2.4 

Sensor Summary 

NRQ #4G Anem. 
NRG #40 Anem. 
NRQ #40 Anem. 
NRG #40 Anem 
NRQ #21 !DP Vane 
NRG #1 IDS Temp 

-Site 4428 

Quantity 
2 
1 

a 
1 
2 
1 

Nominal Sensor 
Hetoht lmt 

60 
90 
40 
25 

99.90 
- • -

Actual Sensor 
Hetahttm) 

98 
90 
40 
25 

* i4 f i 
3 

Sensor 
Orientation f*)« 

182.290 
180 

180.290 
182 
0 
0 

Boom 
U n a t l K m ) 

2.4 
2.4 
Z 4 

I 

r1 
4 

1 
' An orientation of 180* means the sensor is due south of the tO¥rer. 

3 8 -
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MODAL _ 

SHOP Cal ibra t ion Certificate' 

Mmubr tu r r r 
Model .NHmber: 
serkal 

itec-f icIJ \ticn)|i<ioiM: 
K B 

IfWfll 

:T\ISRciiul 

«' "•»•• > '< « i * t f i l-iii 11 t I I I H 

T e a R n o l b : 

Sensitivity: 

( Jt R^yl ts ' 

OftbS -:6,76 OB re. IV Pa 

4<i -.5 45.W mV Pa 

In Tokninctf 

I ' t^ l imw} HrkpMMc ( lu rwIerHt ic * : ITK upper cun.tf Rthc frw firfdrfwrakriilK: ttjrfht mit.-fit{ihyic wuh 

^iri'Ktii.m ariJ- Ihc liwvr cw*^; î  Iht pre^surv ixTifuwiac h.vwJeJ K i-fcctMantit. ii^Uuixr 

SvHulhil^ : llic -.Ltft-il ><nsjiî  iiv IMIU.-ii|Mrt)-i,-irc»i( >«nsiin)t\ Ulvn uKit wiih Ji>|iiail pKiunplito the wnsitKitj' 

•'aUrfchHioa \ ulUiv : 0 V 

lrweatNlit>; 1V'tulihf«Ut>ni^ rrjttijbleihri'^iLhNIM r \ KJi ^ I i (5-ir 

L .1 hriiivmrLiLii'i rdutt'.HiK ii>ilit ikf i i i calihniKiJ. 
I i i ' ..-i.nitk.^1: iTLiv -BK K: cvorxKJu^til <\L'».'p I n ' u l t . >»*thmil wnl ten [vnn i i s iun . 

I u-..i| ir.tj i«i' Iv pvrlimniHl In iwmpJijntc wtih ISO •*•>!. )W> 1''025 and ANM /JUi. 

1 ^ « r > a 1 e : \s 1 i.^m.l 

<': i in„t ,-

I)iic na:e 

U-.hniCian 

i p p r L i \ j | -

\-. I i.'»V In Ink'niinv-

lfr-Sc?-:(KW 

t J De<.]Jn 

^ . ^ » - ^ " . ' • « . . 

IU;>6.5'J 

/ - . 

rciIlpCTdtUtC 

HuinKlitv: 

Pressure-

T 2 ) : : i 

42 

t02l 

f (•••( 

*. 
mbir 

[^^^^ 

\f.ifffMV ,\/.».Jt'/ .Vr.-.rf ( j / /.Vrtr / ' u r J ' o / i 
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It TETRATECH EC 
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Hardin Wind Farm 

H05.U 
> H O P -Calibration Certificate- I . . M} t « r ^ : 

H tt 
:T\nRnil«i 

l» ' i i i 

l E ^ l R d U l r ^ : 

SiL-'Mri\ii> 

I. .SI l^i>utV< 

.:i>17 . ;h41 JBrtL IV Pi 
IXi;t 47 ^« ,B\ PJ 

In Likrant* 

^ -* ' |K^ t> H»»H«|«C h i r a r n r i x l W i : Ibc i|ipi:r i-W-.! isl»« fret tWU-^WW*"*** iw Ihe »ittK<*jMK " * * 

SfiniiUiii l U ' . t : i •^>tiHit> tvrl% i -pnvt 'Kut t '<n>W>v ' f r l n i u u l v s i l k i l » ? k ) l J f * o M i [ 4 l l k r ^ - ^ r v i t o m F 

•".iLIx llZ . | i ' l 'V-ll 

PiiUrKIIIMI A •««s« : Il V 

S^A. : 

I , ; i . : i . ' - ^i»-.".>*i-o'; . Il tin ih-!iu ( i l h n i c j , 

.1 !. . 1 . 1 - - : !H r-. : . i - . i iw[*Mi, t ^ . ^ i | s i > ' « i : i | |Sl i r f j ^ ' . i r i \ V v | / • - » 

•.'. - . [ . i t . i * iikii ' .*i<s I i-"..-.i>C('iliWl.:Hf i( ' * i l 1 

1 ! ' - - , ^ - l -.V . . , . , t ,f . Mi |>- I" '4 

l i r t V o r ; V {<:•-•> » l -J t lo Ii'^r**,..' 

"(T-

Muf»i»firy 

f il IKvi in Prcvwir* 

Krfi?rr«f« 1 4 i i ^ R i F « t I ••*&. 

•i / i t trr l .V^-i ' ' . r .a i ' ( 4 1 ' Tu*.' .'W»/Xrfi" 

i , R l . . S 4 ( i M i ^ * M ; 'i i ; I « W •i , l '20! i l 

^^^^ 
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Mortu 
sii 0 > Calibration Certificate^ 11, ' t M M - H ' 

• . - i r f . * '«.- .« 

Drtrnptinn; Fift-l-iti] \l4.nif*iin( 
\ l a N H b r i H i T r r PCB 

SmtiwI \umbm \Mfifn, 

; IVISKcfiiii 

I n t K m r f b : 
SnuilUb> 

( : . l RcMjIti: 

• • • • 1 

: M Ml i k H i 
J5_M -:SAI 
.»IB: ^MI 

In IlikcTOKW 

• 5 * 1 

t -V fUn. ! ! * l / i 

•fflw IV Fk 
rtiX * ^ 

iTTitt f t i i i i f i i t t ^ ^mUL i r ^c K ik t f f i^- i r i r iv^fiiAv: mt intei i tn kficThiiki l^ JtHJlpi 

H«Mlll*(l> I H« ^ ^ J e J i n w i m n n ih^ .^iflH-iiftiW i« i i . i ln in •»!>,•.( y*cJ Mttk ,«( jp-ai( l«w*i |<irkr *C* t i i J l r i i r . 

l r w * * b i N n n i> ; [ * l imiK<Mi i r40^> lc< ln i iv l i V S I l \ K 7 ; r ^ ' ^ . l - i ^ 

i , . i *hr . * in iu-MlU' i )Hf "Bit t o i h rk i r i - i t lMr i to i . 
M ' l i i r l i t i i i kMfCA i i>iN./r^^f i>Jnti i ; i i ^ r * i t l i l l . » i f k i « mi t i t ip i . i - i iK ' . i i t 
I t n i j I ' ^ n U T , t. p:r t •"»»•. I •'i.i«P(f>tii(4t •.^l l lst l '»«,l t IM i l ^ * ' ' M»l VSM / ^ * i l 

< lU. i . i t - i V FK^..-.>iK r i : i M " M 

I t r * V M C : 1. t i ' .« . t '» . \ . r \ i u i - i r M t c 

m 
< .l l l i n e 

r>.c i \ t k H i fn i ih i ^ 

V.HH^' l * ^ t t \ r \ n < ul" fufc.- M v r M r f i ' 

lOJri mhiT 
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UOIMI. 
S H 'J f 

PoCTiiiUnn: 

4I«W ^imilwr: 
v m t NnmtHrrr 

-Calibration Certificate-

MB 

- ' - ^ 

t 

N^fult t l lN 

- + - » - M 1 1 >' « I I *H I I L I I 

f " H i l l 

firiianvi IH.'l 

-:J4.-0 -?h4H i in r r t^ Pt 
« U IT US ^ x > • 

C\«: K£1Iltt^ tn r<tumiu.\< 

i>- ».'. ,<i« • ; " { U K l i ' M f l i t i r r- ifcf F*<-'^''"<^ «•?»?«»* tvenntaJ tn «« |n»* ' l ' ^ ' t t U i t i f 

*i#**kl»il»': t u •4*fC'.' -cti^iiiiv i f t ^ i f v i - r rn i i i wmMrtHti ftTwi" rvJ '.>il'i''>«cjlpicMir<il'»f ••< 

, ! l fy ! • . t i l l - . . . . , 

P*ttmit»f-wt S^Htpr .•! \ 

t it. vi'S'''>.*l; ii.i> )^i hr r t [«» j i t ,o l iMxs- t ' i i l t lL n lt».H " i l l c * |Xim»>«B 

l i r , ^ . t - f<<it >[^--(,-i»£j i«u. '«pl i iKi :-Aitk ISO'AMI I V ) CTH;* I>«| A N S I / ^ (II 

' • t n ' i ' i t u T i it%.tn»itr. ti '>"*>,>ir<r«k'itt k-icl CZ^ ilM 

r w r \ > i l r \ - i -111, ' . . i . i i i i < l i A > i i f 

u n v i r i i ^ 

t t . i . t t 'K . in 

ih-Vp.i(Hhj I'). 1*11 r«frtMitiTF 

FJ rx-vkm Pftsiiifc 

. , .* ,^ • '. '̂-. 
Rrf tmtrv fipiiifwiMH 1 *t4t 

IX.-nit' UnA'.' Vtw*' < V !*.A,' f i v i*»,tii-
l . K ^ S W U . <» ' ) ! * l "DH-J 't I MIO 

i^a; . 
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- P C B 
,!• -.< m t r ^ t r -

CerliiiCcile of Cafibration and Conformance 

•-. ' j , . ' y . .|:-:--!ti. .-jl-.-r-̂ s i-r i ' fpx^lurenOjOl g 3 i : ANSI S'-^ 193.3 >R 2L»>,6. fype ) 

i i i i i-nf * n u r i l ) i ; h j * cadt l i rwl ion .*» H«* r ( r»d : V£S 

. f ^ ^ k ^.•*.*:c<-
•J "•:•.- -.•iz'.'i9 

• I • ' , ' p - « ( -

* ' . r i ; ^ lw i f^ 

^•i;.'it. '.<.-r^-ntitU %i 

• r.J ! - . » . • . » ! 
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It TETRATECH EC Baseline Sound Survey 
Hardin Wind Farm 

CerUdcate of Ca/ib/af/on and Conformanca 
This [lo::umBnt csrtihes ihat «t)« mttrument fflftfaiwid bebw meets publtsnecf scwoAcabons per 

Hrc«Klute PRD-P263 ANSI SI 4 t9B3 [H 20061 Type 1 SI 4A-T9e5 SI 43-1997 Type i S i 11-

?rr.i4{xts>^eat^Q>ei6 0. SI 2S-r9&l, lEC 81672-2002 Claw 1 60651 2001 Type 1,60604-2000 

lype 1. 5f2502COi aaaaa: 612S2-2002 

Mi^iHacluTer 

Mod^Nur rbe r 

5«fial Number 

r;i>«o(y>ef 

De^aiption 

I arson Oavfs 

S3t 

1570 

TM5 Rental 

Soî Kd level Motor 

TempecatOT 

Ref Hurmctity 

pTftwore 

70 7 

29 

40 

1024 

> 
Ĉ 

% 
moan 

hPa 

(State As Found / As Left In Tcfetanob 

Lpcrt r«eicj| for testing th<s instrument wab found to be 

WilMifi me Staled totefanu of ihsmanufBCturer^^wcHcaBon 

Calbraticn Data af14/2D09 CtftbralWi Due 

Calibraition SlamtardB UMd: 

\1»-t'Ii»i;i'.»VT 

1. rf"!?!! n . n n 

Model 

i n s ^ - U i i - ' ^ r i ^ 

Se«l*IKW»n*v 

()?«>,O10M 

CalDuc 

^ iv ' :c<ig 

TMWBhtRtv N a 

^ K U I I 4 9 T | 

n-tfc CHtt«r;j»iv «Q9«(f mat fv? flstrumem lM» E » M <«MwMvd wwtvi MTB italsd oKKUiEini • « ! MMaummBrt and 
Tc&l Egupnwc iM&TF:t !iianil»0KtrocvoMe lo r e MMonat iNMuM of SlmabudB arti rechnUo^y (HQ1> Att of itifl 
KVwir^ment SiaiKl^'tH h j w b«an oMtirdtMl lo fhnr mant^cMen ' spaotadl Meut<K:y) swx:v\artv EMato t of 
l i r f i i M U t v * ^ »n^»cv von^teatrhehtodal Stup A n t w L«r*en Ovvts Co^»r«» HaaOi^AHltr*. AnwcepUtai* 
>:o_ixy r^tob«tMMn mti SunOirdrt.) «M> the 4vm cMbrat^ hab tmt t rnvntoned r>M ̂ larurrMM mwtM c* 
f cvtHii. ihfi rr-anutiichiref'K ptitaJMnM spflCitciabOrt t ^ m a nt?led 

''«» r j i t r i t< r . ccfliplfii » » ISO '702* »n(* ANSI iWO Tt» DoHwimi uficwtawif^ ol lt»e Muauranvni SlWKtnf 
1-^*-! ii«««- not*»*: w i 75-'* c* thB oncAcabtB »)•«•»«:« fcroatti cnanKtcnaic caittt«i«d urtew ctfvnMM iwnd 

Ti-H rwwjtf. >:]ro>n«nte:l n m tartncnH f«UM» nrty n> Ofe «fTti«) cMbtaHd <r retted Caibnition »nr«Bl 
<r'$sn/nb-r ^ d ;talH>ir"*4 «•« ttiB mixir««iUy at Aft S M U M ' rrwscurtrtwfctfTny noi fan mytqftwwl. « c w t n 

rKchncian Ed f-i^^din S»gn(tftir« 

MODAL 
S H O P 

•'^0 I J4;; -PtNu Dr>:«*iiti* ,"• K t M 

' -K 

'he lAxl i I S^ofl l ie 

Cncrtiaii OH 4.VIT 
P^one t5t3(3Ht WIS! 

18001 KD «S57 
Page f of 1 
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Certificate of Calibration and Conformance 
instrument Model $$i , %erm Numtvf 1SS0, was csfetjrated on Apri 17 2009 The 
inslrument meets factory speciftcaltonft per draft Prooedure PRD-P263. ANSI S1.4-
1983 iR 2006} Type 1; S i 4A-1985, S i 43-1997 Typ« 1. SI 11-2004 Octave Band 
Qws 0. SI 25-1991; lEC 61672-2002 Oasa 1 60651-2001 Typo 1, 60804-2000 
lype 1,61260-2001 Class 0 61252-2002 

(nrtrumant found to b> In caAfbnttott w raoNwd: VIS 
Oat* CaMbratetf: Aprtt 17. 
CaUbrabon chM: 

M»»* • v. r. rf" Stmu MJUHH ...,.,__„. _ - ^ . . _- :̂  Tl^*c1^«aL^Ho 

L*!i:«^cifWB_ lTbSMlGM223e [OffloTplOB j IZMortfw [ j^1»20lQ ; 200ft-114793 

Calibration Envfrofimenlal C«HflUon* 
i<Wi*iNl TlM:(HAr.* i r ^ ^ ^ 1 ^ fltlA'^K.-i M L M U T I ' 3 4 ^ 

f-Wfl m»t« L J I U I I '.*#*» LUTK<M«^MM>iiMtM% An<«xanaN¥4i:;w(icvrai}iiMrMMn « • siwitMd«;>i*t« t w oein ct t t rani ) 

tN i t a K ' M H i -rn^ntM Kitti E^li i r^ f^ i K i l AN«J/M& l « « o r t a 3 w maHr««r*y ci t i« U V K u m w < l fHMNRt uMd dOM nOl 

***<>-%» / ^ - - ^ 
SD''«*me 

S I I ^ 1 n i l f H . M k.iufwi Rii>l 

s •• P I ' I • ;»l ' ^ t r -

r H u i : 4 i H i « \ R i i i J w n M n i Paue 1 r<t 
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It TETRATECH EC 
Baseline Sound Survey 

Hardin Wind Farm 

Certificata of Calibration and Conformanca 

This dccument oeflifies I M lh« instrunwrt r«f«r«nDail twiow mMls publqnvd sptdAcaAwns ptr 

Protttiwe PRD-P263 ANSI SI 4-1»63 <R ZOOS) Typ€ 1 Si ^A-19M Si 43-t9»? Type 1; Si 11-

2C04 0£mv« Bafyl Cle&a 0. S i 2S-1991: lEC 61672-2002 Claes f S0651-2C»1 type 1 60604-2000 

TypE 1 61260-2001 Class 0 61252-2002. 

Mant/acturer 

Mtx i t i H u n t m 

?MTa\ Mijmbftr 

CL»aTwr 

rjKcnpTicin 

L a n o n Oauis 

a:^i 

1708 

I M S R m ^ t t 

Scund Levet Metei 

T«in|»ra*br» 

Re l HumhMy 

Prmsure: 

?o? 
25 

25 

1032 

T 

X 
% 
mt 

hP 

Mc'fl As F o u n d / A s Left In Tolflfance 

Upon rsot ipt lor to ibng Ihts viEfrunwrtf was found fD be 

'A'r thntheSlatBdtE] laranceofthe manu faduwr^ speofesbon 

Cdiityacon Dete Mf6f2009 Ctf t t rat ion Due 

Callbretion Slamtonto Uied: 

M a x liiLtww 

1 JTMfl l> I l \ M 

VteJel 

1 iK^<>cT\'2:.^'i 

Serial Number 

r )W>t t |W 

l a l U u e 

.l i l l 'SOtN 

lrji;cab«lil|>Six 

2lMW.ltWTS 

'Ns, Ce<tftc3i« atteils t^al ttiB irnlnjinBnt hat tKcn oafltratid muto y a nwir t condWan* w * UMt«4eni«m«id 
Vi^l •Iqiivtnvr* iV41EI Sianijsnta frKv^riplo tbfl NaBonrf lnilJMis> or SUndanli and Tflc^nolo9v (NIST) Al of * « 
M^a-.lllft^rHt-iSUl'<Ull»•UlMbMfl cdtitr8tadtoth«r»««nu(9Clut«T« Hptc<iWl«ctva:tr''unc«rt»rTtr EvOtancaflf 
ir.'H-vt>«rir Jinn wrourwrf 4 cfi **v ai Ttie Uousi Shop J IHUV L ^ V M I D M U Cwponii* Hwid«MitRn An scoictstiii 
Afj'.iiiAr.v 'MtR AMMMf) i m SiHfitlwillfti And »w i in» caMrsM has been mmnwned trv» >nurttfiwil m H b « 

This •lamidi'cn camcliu win iSO l ?<I3S ana A N 9 I Z M } l*m coHectMB uncertwrl^ oT the Maasuomanl Sundud 
iiwd dDM net ewre^d 25% of me vctlcabte loierancB l a * l d t ctunic lAf i i^ CD^ir tM yn»w» **«»««« r»Meil 

i h - ('••i.tti uoo-mempct r rM» cefttDcate reMe ontf to H» «•«(«) t«»6»MKl w t*n*rt CaHKation rtan»l 
ii*sijriri)>fl m t i Htl|URtrT«r4 . w |fin nmponaAiHT ut ttv end iBcr TNs cerVtcttti trmf not tw i 
t.il vwrrca ihe wrtton jcvroval of T M MocU 5rct> 

ftrftnician Ed Devlin Slgrtalure 

I M t 

MODAL 
S H O P 
I ^ 
t PI i i * . m i r i *• 

r'=fr.ir;«ji»'jMR>rpiTiwr/ act* 

Th«<*Kt«ISh«v.irx; 
31«eE«tK«mtwRiMd 
Cnoftnrt CW dSjai 

iBOOl 960^(887 
•Mm mMMhOfi txm Pa^ala t f l 
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It TETRATECH EC Baseline Sound Survey 
Hardin Wind Farm 

-Calibration Certificate-
«1 I H 1 « • ' 11 

'••> t t ' i a l i i ' ^ . ' n 

1 k*^rl|Tliri|i; 

\V.kkl 

SaiiA NuinhcT 

\s>a Viimk-t 

t vMixniT 

Ur»M Iknta 

C ^ U W 

»«5ft 

TM?iR«MUt 

I \^t ^Mtxy iiiMrvmvnt <h.Ur LUIINUIMI M* Ate inAkmtA ipectHcttmt uttn^i MH^btrilfc tuMil htloM cr in uxepted 
^iiliKi iifnwurri F t iy "a l cflrewmK fh i * J( '̂u*»K»it iimifi«^ih3t lhe«wmmoHi«e!ih**oltBwiBB*jNsitV«*w«i 
iifHm in rc<ini tit ihc ciPttomET, 

(h.%i4l.Niin.-«ii>i(*i-c.*hWihr^iii2*» H tSTTH ttsnifTzt-m 

M f n y n d r n n w M v : l l lNi24 He 

\fci3«iir0>cni iiiKaiRifiiy At 'K'«<;imfVJenee kv«l l>.25 >ito 

[he C4l t r j iK i ) <Aii pctrt-nticd i^ttlcr i iprr i t f i^ ptwxi l i rei uKmleil \a impltwcm the nquimnEHs ot ISO QOOI. 
I"' > I ^ii:5 Jfiif ASM / M O Ihik i;-.tlihniliiHi um pcrfanredpor prwtfilme P«r>-P?IW Unl ra DCherua< wwd. 
rhv -tr^TKd V il iw K twih " « i o i n f M d ' « Icit* dila. <. 3(ife<nik.-«i rewR* r r t t i r iwi> to the iKitit al ibniKi l . 
Thi- %iTlirn:tw m;rj <in* tv repn Jiittfd. c;x{t^ i* (u||, u<4Hnil v inKn pemii»MiMV 

1 [kifi(ci.ci)tl AHi-jl*Har«wi.tli« imtwrnenlttB* biiind turtle 

-•c W(t)«n I <Xiik«|# ilieflai«JK»lfif<iiKC4»fihffitMWMfwrturer'sifiecilk^iCfl, 

^ ' • i - x*h>iiiK) M i e t i In foftsfarte 

1. i'r>.irl<'!M: 

!^;mrrf;»ure T 4 | 2 4 j f | - ^ ^ i 
Huniltci 24% 

frcMiifc: |e;tUtolMir 

HtUnmct f qaifNacai L'«cd! 
ICiML.,' I tk . t i ' .Vrftfl* 

i !H l i - i lOAti <IMftl 
t ^ r\if. 
« v 2iHl<t 

^ _ _ 

C ill \iatc 

nkTl>rtr 

i>^ ffeyi' 
I ' f t^r i i f l 

l l - 5 . 2 « W I l : l l i M 
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"It TETRATECH EC Baseline Sound Survey 
Hardin Wind Farm 

Mil O i l 

-̂  H 0 p Calibration Certificate-

Ik-^'if^kw 

V|.^kl. 

Asset VtonhKi 

LsriiiR Oii\<<i \cn«rtk ( i l A r M n t 

f l i M R n t H l 

lh«5tit»«ct t imnimct i t wu f t c i l t b ru l c t l h i i b f t n d k l l » i H K < * 1 ' c ^ > uwki^ « tM i t i r d« i l j «vdh ( foun r tOKOCtaed 

S.i l i t : i tJ 'ni«ur. i) |tfn>4i^l i i unum% I t i n diCINMM o<ft i r i>^lh«l (h«'tFMininKni ftVt Ihr l a l l i m ^ ^ i pn - i f i n l t c * ! 

(^•iB >ro. ri;iii<n ti*) Ac L'lktMiier. 

Tf^ mlitnia-n K m t i N t * K « I L ^ ^ I V T T M n u r V m - m 

, y, „ . t t t « H m l 1 » n . : l l - L f a i l B n . : f l | i r a 
I j l ibnrMi Krtulit: . _ , . . 

M M m m l rnq iCKV l MHllJI l i t 
V(MMi«ment ^Lcrtui i f i I i v**_ i.-«r|Trfnirt bw l : o ;? JB 

rtic ..ii'itvtilufi ti St. |wti>rnHKJ urhtec Kperaui^ puenluno- iRtfntM <K> linpkfDcin iht nkfrnvmntli erf ISO ^KVI, 
I w i J?lij>jiK) \NSI /^«L rhi.. i^l ihrKKviu»prf| itnnnlper|miM4urpra[>-P»4 I fikMOfterunciwtHi, 
iNrrtpiviEil V.1I1H jq hiih '»*[(.>iiMf*iiM**fcltlt'«ktt ("vilibn*».w irMimrtHHc-mly Hiihtf rIenKtallhmM 
I hi* csiT'tii.*: nrwv m^ br reimiAj.ieil cti^pt m fWI. •Aitfii'it vwillvfi p<rmtvtiL«i. 

1 JV" r t xpp t tcf t l l ibtal i ipr t , i l iv mMMPflW »*« ft-MxJ t> he. 
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Legend 

® Proposed 1.5 XLE Turbine Location Noise Contour 

• NonParticipating Land Owner House /^ 45 dB 

• Participating Land Owner House •*" 50 dB 

I I Hardin County Parcels 

I I Project Study Area 

Notes: 
1. Otik) Stale Imagery Program (OS IP), Marcti/April 2006 
2 Hardin County^ State of Olilo 
3. Noise contouis created byAcenlecli, revised by Tetra Tech 

4.000 

Hardin Noise Map for Proposed 1.5 XL Layout 
Hardin Wind Farm, Hardin County, Ohio December 2009 


